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NDtLonDOeV Vorwort 

'LHVHV 'RNXPHQW �(1 ������������� � $������ � $������� ZXUGH YRP 7HFKQLVFKHQ .RPLWHH &(1�7& ��� 
Ä(XURFRGHV I�U GHQ NRQVWUXNWLYHQ ,QJHQLHXUEDX³� GHVVHQ 6HNUHWDULDW YRP %6, �9HUHLQLJWHV .|QLJUHLFK� 
JHKDOWHQ ZLUG� HUDUEHLWHW� 

,P ',1 'HXWVFKHV ,QVWLWXW I�U 1RUPXQJ H� 9� ZDU KLHUI�U GHU $UEHLWVDXVVFKXVV 1$ ��������� $$ Ä$OXPLQLXP�
NRQVWUXNWLRQHQ �6S$ ]X &(1�7& ����6& � � &(1�7& ����³ GHV 1RUPHQDXVVFKXVVHV %DXZHVHQ �1$%DX� 
]XVWlQGLJ� 

'LHVHV 'RNXPHQW HQWKlOW GLH bQGHUXQJ $�� GLH YRQ &(1 DP ��� 0lU] ���� DQJHQRPPHQ ZXUGH XQG GLH 
bQGHUXQJ $�� GLH YRQ &(1 DP ���������� DQJHQRPPHQ� 

'HU $QIDQJ XQG GDV (QGH GHU 7H[WVWHOOHQ� GLH DXIJUXQG GHU bQGHUXQJHQ HLQJHI�JW E]Z� JHVWULFKHQ ZXUGHQ� 
VLQG GXUFK !" XQG �� JHNHQQ]HLFKQHW� 

 

bnGerungen 

*HJHQ�EHU ',1 (1 ���������������� ZXUGHQ IROJHQGH bQGHUXQJHQ YRUJHQRPPHQ� 

D� GLH HXURSlLVFKH bQGHUXQJ $� ZXUGH HLQJHDUEHLWHW� 

E� HGLWRULVFKH 9HUEHVVHUXQJHQ ZXUGHQ YRUJHQRPPHQ� 

 

)r�Kere AuVgDEen 

',1 ������� �������� ',1 ����� ����[��� 
',1 �������$�� ������� 
',1 �������$� %HULFKWLJXQJ �� ������� 
',1 ������� �������� ',1 ����� ������� 
',1 ������ %HULFKWLJXQJ �� ������� 
',1 9 ������� ������� 
',1 9 ������ %HULFKWLJXQJ �� ������� 
',1 9 (19 ��������� ������� 
',1 (1 ��������� ������� 
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(8523b,6&+( 1250 

(8523($1 67$1'$5' 

1250( (8523e(11( 

 
 EN 1999-1-1 
 0lU] ���� 

 �A1 �A2 
 -XOL ���� 'H]HPEHU ���� 

,&6 ���������� ��������� (UVDW] I�U (19 �������������           

'HXWVFKH )DVVXQJ 

 (XURFRGH �� %HPHVVXQJ XQG .RQVWUXNWLRQ YRQ 
$OXPLQLXPWUDJZHUNHQ ² 

7HLO ���� $OOJHPHLQH %HPHVVXQJVUHJHOQ 

 

(XURFRGH �� 'HVLJQ RI DOXPLQLXP VWUXFWXUHV ² 
3DUW ���� *HQHUDO VWUXFWXUDO UXOHV 

 (XURFRGH �� &DOFXO GHV VWUXFWXUHV HQ DOXPLQLXP ² 
3DUWLH ���� 5qJOHV JpQpUDOHV 

'LHVH (XURSlLVFKH 1RUP ZXUGH YRQ &(1 DP ��� 6HSWHPEHU ���� DQJHQRPPHQ XQG HQWKlOW GLH bQGHUXQJ $�� GLH YRP &(1 DP 
��� 0lU] ���� DQJHQRPPHQ ZXUGH XQG GLH bQGHUXQJ $�� GLH YRP &(1 DP �� $XJXVW ���� DQJHQRPPHQ�  
 
'LH &(1�0LWJOLHGHU VLQG JHKDOWHQ� GLH &(1�&(1(/(&�*HVFKlIWVRUGQXQJ ]X HUI�OOHQ� LQ GHU GLH %HGLQJXQJHQ IHVWJHOHJW VLQG� XQWHU GHQHQ 
GLHVHU (XURSlLVFKHQ 1RUP RKQH MHGH bQGHUXQJ GHU 6WDWXV HLQHU QDWLRQDOHQ 1RUP ]X JHEHQ LVW� $XI GHP OHW]WHQ 6WDQG EHILQGOLFKH /LVWHQ 
GLHVHU QDWLRQDOHQ 1RUPHQ PLW LKUHQ ELEOLRJUDSKLVFKHQ $QJDEHQ VLQG EHLP 0DQDJHPHQW�=HQWUXP GHV &(1�&(1(/(& RGHU EHL MHGHP 
&(1�0LWJOLHG DXI $QIUDJH HUKlOWOLFK� 
 
'LHVH (XURSlLVFKH 1RUP EHVWHKW LQ GUHL RIIL]LHOOHQ )DVVXQJHQ �'HXWVFK� (QJOLVFK� )UDQ]|VLVFK�� (LQH )DVVXQJ LQ HLQHU DQGHUHQ 6SUDFKH� 
GLH YRQ HLQHP &(1�0LWJOLHG LQ HLJHQHU 9HUDQWZRUWXQJ GXUFK hEHUVHW]XQJ LQ VHLQH /DQGHVVSUDFKH JHPDFKW XQG GHP 0DQDJHPHQW�=HQWUXP 
PLWJHWHLOW ZRUGHQ LVW� KDW GHQ JOHLFKHQ 6WDWXV ZLH GLH RIIL]LHOOHQ )DVVXQJHQ� 
 
&(1�0LWJOLHGHU VLQG GLH QDWLRQDOHQ 1RUPXQJVLQVWLWXWH YRQ %HOJLHQ� %XOJDULHQ� 'lQHPDUN� 'HXWVFKODQG� GHU HKHPDOLJHQ MXJRVODZLVFKHQ 
5HSXEOLN 0D]HGRQLHQ� (VWODQG� )LQQODQG� )UDQNUHLFK� *ULHFKHQODQG� ,UODQG� ,VODQG� ,WDOLHQ� .URDWLHQ� /HWWODQG� /LWDXHQ� /X[HPEXUJ� 0DOWD� 
GHQ 1LHGHUODQGHQ� 1RUZHJHQ� gVWHUUHLFK� 3ROHQ� 3RUWXJDO� 5XPlQLHQ� 6FKZHGHQ� GHU 6FKZHL]� GHU 6ORZDNHL� 6ORZHQLHQ� 6SDQLHQ� GHU 
7VFKHFKLVFKHQ 5HSXEOLN� GHU 7�UNHL� 8QJDUQ� GHP 9HUHLQLJWHQ .|QLJUHLFK XQG =\SHUQ� 
 

 
(8523b,6&+(6�.20,7((�)h5�125081*��
(8523($1�&200,77((�)25�67$1'$5',=$7,21��
&20,7e�(8523e(1�'(�1250$/,6$7,21�

 

 

&EN-&ENE/E& 0DnDgement-=entrum:  AYenue 0DrnL[ 1��  %-1000 %r�VVeO 

� ���� &(1 $OOH 5HFKWH GHU 9HUZHUWXQJ� JOHLFK LQ ZHOFKHU )RUP XQG LQ ZHOFKHP 
9HUIDKUHQ� VLQG ZHOWZHLW GHQ QDWLRQDOHQ 0LWJOLHGHUQ YRQ &(1 YRUEHKDOWHQ� 
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Vorwort 
'LHVHV 'RNXPHQW �(1 �������������� ZXUGH YRP 7HFKQLVFKHQ .RPLWHH &(1�7& ��� Ä(XURFRGHV I�U GHQ 
NRQVWUXNWLYHQ ,QJHQLHXUEDX³ HUDUEHLWHW� GHVVHQ 6HNUHWDULDW YRP %6, JHKDOWHQ ZLUG� 

'LHVH (XURSlLVFKH 1RUP PXVV GHQ 6WDWXV HLQHU QDWLRQDOHQ 1RUP HUKDOWHQ� HQWZHGHU GXUFK 9HU|IIHQWOLFKXQJ 
HLQHV LGHQWLVFKHQ 7H[WHV RGHU GXUFK $QHUNHQQXQJ ELV 1RYHPEHU ����� XQG HWZDLJH HQWJHJHQVWHKHQGH 
QDWLRQDOH 1RUPHQ P�VVHQ ELV 0lU] ���� ]XU�FNJH]RJHQ ZHUGHQ� 

(V ZLUG DXI GLH 0|JOLFKNHLW KLQJHZLHVHQ� GDVV HLQLJH 7H[WH GLHVHV 'RNXPHQWV 3DWHQWUHFKWH EHU�KUHQ N|QQHQ� 
&(1 >XQG�RGHU &(1(/(&@ VLQG QLFKW GDI�U YHUDQWZRUWOLFK� HLQLJH RGHU DOOH GLHVEH]�JOLFKHQ 3DWHQWUHFKWH ]X 
LGHQWLIL]LHUHQ� 

'LHVHV 'RNXPHQW HUVHW]W (19 �������������� 

(QWVSUHFKHQG GHU &(1�&(1(/(&�*HVFKlIWVRUGQXQJ VLQG GLH QDWLRQDOHQ 1RUPXQJVLQVWLWXWH GHU IROJHQGHQ 
/lQGHU JHKDOWHQ� GLHVH (XURSlLVFKH 1RUP ]X �EHUQHKPHQ� %HOJLHQ� %XOJDULHQ� 'lQHPDUN� 'HXWVFKODQG� 
(VWODQG� )LQQODQG� )UDQNUHLFK� *ULHFKHQODQG� ,UODQG� ,VODQG� ,WDOLHQ� /HWWODQG� /LWDXHQ� /X[HPEXUJ� 0DOWD� 
1LHGHUODQGH� 1RUZHJHQ� gVWHUUHLFK� 3ROHQ� 3RUWXJDO� 5XPlQLHQ� 6FKZHGHQ� 6FKZHL]� 6ORZDNHL� 6ORZHQLHQ� 
6SDQLHQ� 7VFKHFKLVFKH 5HSXEOLN� 8QJDUQ� 9HUHLQLJWHV .|QLJUHLFK XQG =\SHUQ� 

!Vorwort Ger bnGerung A1 
'LHVHV 'RNXPHQW �(1 ��������������$������� ZXUGH YRP 7HFKQLVFKHQ .RPLWHH &(1�7& ��� Ä(XURFRGHV 
I�U GHQ NRQVWUXNWLYHQ ,QJHQLHXUEDX³ HUDUEHLWHW� GHVVHQ 6HNUHWDULDW YRP %6, JHKDOWHQ ZLUG� 

'LHVH bQGHUXQJ ]XU (XURSlLVFKH 1RUP (1 ������������� PXVV GHQ 6WDWXV HLQHU QDWLRQDOHQ 1RUP HUKDOWHQ� 
HQWZHGHU GXUFK 9HU|IIHQWOLFKXQJ HLQHV LGHQWLVFKHQ 7H[WHV RGHU GXUFK $QHUNHQQXQJ ELV -DQXDU ����� XQG 
HWZDLJH HQWJHJHQVWHKHQGH QDWLRQDOH 1RUPHQ P�VVHQ ELV 0lU] ���� ]XU�FNJH]RJHQ ZHUGHQ� 

(V ZLUG DXI GLH 0|JOLFKNHLW KLQJHZLHVHQ� GDVV HLQLJH 7H[WH GLHVHV 'RNXPHQWV 3DWHQWUHFKWH EHU�KUHQ N|QQHQ� 
&(1 >XQG�RGHU &(1(/(&@ VLQG QLFKW GDI�U YHUDQWZRUWOLFK� HLQLJH RGHU DOOH GLHVEH]�JOLFKHQ 3DWHQWUHFKWH ]X 
LGHQWLIL]LHUHQ� 

(QWVSUHFKHQG GHU &(1�&(1(/(&�*HVFKlIWVRUGQXQJ VLQG GLH QDWLRQDOHQ 1RUPXQJVLQVWLWXWH GHU IROJHQGHQ 
/lQGHU JHKDOWHQ� GLHVH (XURSlLVFKH 1RUP ]X �EHUQHKPHQ� %HOJLHQ� %XOJDULHQ� 'lQHPDUN� 'HXWVFKODQG� 
(VWODQG� )LQQODQG� )UDQNUHLFK� *ULHFKHQODQG� ,UODQG� ,VODQG� ,WDOLHQ� /HWWODQG� /LWDXHQ� /X[HPEXUJ� 0DOWD� 
1LHGHUODQGH� 1RUZHJHQ� gVWHUUHLFK� 3ROHQ� 3RUWXJDO� 5XPlQLHQ� 6FKZHGHQ� 6FKZHL]� 6ORZDNHL� 6ORZHQLHQ� 
6SDQLHQ� 7VFKHFKLVFKH 5HSXEOLN� 8QJDUQ� 9HUHLQLJWHV .|QLJUHLFK XQG =\SHUQ�" 

!Vorwort Ger bnGerung A2 
'LHVHV 'RNXPHQW �(1 ��������������$������� ZXUGH YRP 7HFKQLVFKHQ .RPLWHH &(1�7& ��� Ä(XURFRGHV 
I�U GHQ NRQVWUXNWLYHQ ,QJHQLHXUEDX³ HUDUEHLWHW� GHVVHQ 6HNUHWDULDW YRP %6, JHKDOWHQ ZLUG� 

'LHVH bQGHUXQJ ]XU (XURSlLVFKHQ 1RUP (1 ������������� PXVV GHQ 6WDWXV HLQHU QDWLRQDOHQ 1RUP HUKDOWHQ� 
HQWZHGHU GXUFK 9HU|IIHQWOLFKXQJ HLQHV LGHQWLVFKHQ 7H[WHV RGHU GXUFK $QHUNHQQXQJ ELV 'H]HPEHU ����� XQG 
HWZDLJH HQWJHJHQVWHKHQGH QDWLRQDOH 1RUPHQ P�VVHQ ELV 'H]HPEHU ���� ]XU�FNJH]RJHQ ZHUGHQ� 

(V ZLUG DXI GLH 0|JOLFKNHLW KLQJHZLHVHQ� GDVV HLQLJH (OHPHQWH GLHVHV 'RNXPHQWV 3DWHQWUHFKWH EHU�KUHQ 
N|QQHQ� &(1 >XQG�RGHU &(1(/(&@ VLQG QLFKW GDI�U YHUDQWZRUWOLFK� HLQLJH RGHU DOOH GLHVEH]�JOLFKHQ 
3DWHQWUHFKWH ]X LGHQWLIL]LHUHQ� 

'LHVHV 'RNXPHQW ZXUGH XQWHU HLQHP 0DQGDW HUDUEHLWHW� GDV GLH (XURSlLVFKH .RPPLVVLRQ XQG GLH 
(XURSlLVFKH )UHLKDQGHOV]RQH GHP &(1 HUWHLOW KDEHQ� 

(QWVSUHFKHQG GHU &(1�&(1(/(&�*HVFKlIWVRUGQXQJ VLQG GLH QDWLRQDOHQ 1RUPXQJVLQVWLWXWH GHU IROJHQGHQ 
/lQGHU JHKDOWHQ� GLHVH (XURSlLVFKH 1RUP ]X �EHUQHKPHQ� %HOJLHQ� %XOJDULHQ� 'lQHPDUN� 'HXWVFKODQG� GLH 
HKHPDOLJH MXJRVODZLVFKH 5HSXEOLN 0D]HGRQLHQ� (VWODQG� )LQQODQG� )UDQNUHLFK� *ULHFKHQODQG� ,UODQG� ,VODQG� 
,WDOLHQ� .URDWLHQ� /HWWODQG� /LWDXHQ� /X[HPEXUJ� 0DOWD� 1LHGHUODQGH� 1RUZHJHQ� gVWHUUHLFK� 3ROHQ� 3RUWXJDO� 
5XPlQLHQ� 6FKZHGHQ� 6FKZHL]� 6ORZDNHL� 6ORZHQLHQ� 6SDQLHQ� 7VFKHFKLVFKH 5HSXEOLN� 7�UNHL� 8QJDUQ� 
9HUHLQLJWHV .|QLJUHLFK XQG =\SHUQ�� 
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Vorwort 
'LHVHV 'RNXPHQW �(1 �������������� ZXUGH YRP 7HFKQLVFKHQ .RPLWHH &(1�7& ��� Ä(XURFRGHV I�U GHQ 
NRQVWUXNWLYHQ ,QJHQLHXUEDX³ HUDUEHLWHW� GHVVHQ 6HNUHWDULDW YRP %6, JHKDOWHQ ZLUG� 

'LHVH (XURSlLVFKH 1RUP PXVV GHQ 6WDWXV HLQHU QDWLRQDOHQ 1RUP HUKDOWHQ� HQWZHGHU GXUFK 9HU|IIHQWOLFKXQJ 
HLQHV LGHQWLVFKHQ 7H[WHV RGHU GXUFK $QHUNHQQXQJ ELV 1RYHPEHU ����� XQG HWZDLJH HQWJHJHQVWHKHQGH 
QDWLRQDOH 1RUPHQ P�VVHQ ELV 0lU] ���� ]XU�FNJH]RJHQ ZHUGHQ� 

(V ZLUG DXI GLH 0|JOLFKNHLW KLQJHZLHVHQ� GDVV HLQLJH 7H[WH GLHVHV 'RNXPHQWV 3DWHQWUHFKWH EHU�KUHQ N|QQHQ� 
&(1 >XQG�RGHU &(1(/(&@ VLQG QLFKW GDI�U YHUDQWZRUWOLFK� HLQLJH RGHU DOOH GLHVEH]�JOLFKHQ 3DWHQWUHFKWH ]X 
LGHQWLIL]LHUHQ� 

'LHVHV 'RNXPHQW HUVHW]W (19 �������������� 

(QWVSUHFKHQG GHU &(1�&(1(/(&�*HVFKlIWVRUGQXQJ VLQG GLH QDWLRQDOHQ 1RUPXQJVLQVWLWXWH GHU IROJHQGHQ 
/lQGHU JHKDOWHQ� GLHVH (XURSlLVFKH 1RUP ]X �EHUQHKPHQ� %HOJLHQ� %XOJDULHQ� 'lQHPDUN� 'HXWVFKODQG� 
(VWODQG� )LQQODQG� )UDQNUHLFK� *ULHFKHQODQG� ,UODQG� ,VODQG� ,WDOLHQ� /HWWODQG� /LWDXHQ� /X[HPEXUJ� 0DOWD� 
1LHGHUODQGH� 1RUZHJHQ� gVWHUUHLFK� 3ROHQ� 3RUWXJDO� 5XPlQLHQ� 6FKZHGHQ� 6FKZHL]� 6ORZDNHL� 6ORZHQLHQ� 
6SDQLHQ� 7VFKHFKLVFKH 5HSXEOLN� 8QJDUQ� 9HUHLQLJWHV .|QLJUHLFK XQG =\SHUQ� 

!Vorwort Ger bnGerung A1 
'LHVHV 'RNXPHQW �(1 ��������������$������� ZXUGH YRP 7HFKQLVFKHQ .RPLWHH &(1�7& ��� Ä(XURFRGHV 
I�U GHQ NRQVWUXNWLYHQ ,QJHQLHXUEDX³ HUDUEHLWHW� GHVVHQ 6HNUHWDULDW YRP %6, JHKDOWHQ ZLUG� 

'LHVH bQGHUXQJ ]XU (XURSlLVFKH 1RUP (1 ������������� PXVV GHQ 6WDWXV HLQHU QDWLRQDOHQ 1RUP HUKDOWHQ� 
HQWZHGHU GXUFK 9HU|IIHQWOLFKXQJ HLQHV LGHQWLVFKHQ 7H[WHV RGHU GXUFK $QHUNHQQXQJ ELV -DQXDU ����� XQG 
HWZDLJH HQWJHJHQVWHKHQGH QDWLRQDOH 1RUPHQ P�VVHQ ELV 0lU] ���� ]XU�FNJH]RJHQ ZHUGHQ� 

(V ZLUG DXI GLH 0|JOLFKNHLW KLQJHZLHVHQ� GDVV HLQLJH 7H[WH GLHVHV 'RNXPHQWV 3DWHQWUHFKWH EHU�KUHQ N|QQHQ� 
&(1 >XQG�RGHU &(1(/(&@ VLQG QLFKW GDI�U YHUDQWZRUWOLFK� HLQLJH RGHU DOOH GLHVEH]�JOLFKHQ 3DWHQWUHFKWH ]X 
LGHQWLIL]LHUHQ� 

(QWVSUHFKHQG GHU &(1�&(1(/(&�*HVFKlIWVRUGQXQJ VLQG GLH QDWLRQDOHQ 1RUPXQJVLQVWLWXWH GHU IROJHQGHQ 
/lQGHU JHKDOWHQ� GLHVH (XURSlLVFKH 1RUP ]X �EHUQHKPHQ� %HOJLHQ� %XOJDULHQ� 'lQHPDUN� 'HXWVFKODQG� 
(VWODQG� )LQQODQG� )UDQNUHLFK� *ULHFKHQODQG� ,UODQG� ,VODQG� ,WDOLHQ� /HWWODQG� /LWDXHQ� /X[HPEXUJ� 0DOWD� 
1LHGHUODQGH� 1RUZHJHQ� gVWHUUHLFK� 3ROHQ� 3RUWXJDO� 5XPlQLHQ� 6FKZHGHQ� 6FKZHL]� 6ORZDNHL� 6ORZHQLHQ� 
6SDQLHQ� 7VFKHFKLVFKH 5HSXEOLN� 8QJDUQ� 9HUHLQLJWHV .|QLJUHLFK XQG =\SHUQ�" 

!Vorwort Ger bnGerung A2 
'LHVHV 'RNXPHQW �(1 ��������������$������� ZXUGH YRP 7HFKQLVFKHQ .RPLWHH &(1�7& ��� Ä(XURFRGHV 
I�U GHQ NRQVWUXNWLYHQ ,QJHQLHXUEDX³ HUDUEHLWHW� GHVVHQ 6HNUHWDULDW YRP %6, JHKDOWHQ ZLUG� 

'LHVH bQGHUXQJ ]XU (XURSlLVFKHQ 1RUP (1 ������������� PXVV GHQ 6WDWXV HLQHU QDWLRQDOHQ 1RUP HUKDOWHQ� 
HQWZHGHU GXUFK 9HU|IIHQWOLFKXQJ HLQHV LGHQWLVFKHQ 7H[WHV RGHU GXUFK $QHUNHQQXQJ ELV 'H]HPEHU ����� XQG 
HWZDLJH HQWJHJHQVWHKHQGH QDWLRQDOH 1RUPHQ P�VVHQ ELV 'H]HPEHU ���� ]XU�FNJH]RJHQ ZHUGHQ� 

(V ZLUG DXI GLH 0|JOLFKNHLW KLQJHZLHVHQ� GDVV HLQLJH (OHPHQWH GLHVHV 'RNXPHQWV 3DWHQWUHFKWH EHU�KUHQ 
N|QQHQ� &(1 >XQG�RGHU &(1(/(&@ VLQG QLFKW GDI�U YHUDQWZRUWOLFK� HLQLJH RGHU DOOH GLHVEH]�JOLFKHQ 
3DWHQWUHFKWH ]X LGHQWLIL]LHUHQ� 

'LHVHV 'RNXPHQW ZXUGH XQWHU HLQHP 0DQGDW HUDUEHLWHW� GDV GLH (XURSlLVFKH .RPPLVVLRQ XQG GLH 
(XURSlLVFKH )UHLKDQGHOV]RQH GHP &(1 HUWHLOW KDEHQ� 

(QWVSUHFKHQG GHU &(1�&(1(/(&�*HVFKlIWVRUGQXQJ VLQG GLH QDWLRQDOHQ 1RUPXQJVLQVWLWXWH GHU IROJHQGHQ 
/lQGHU JHKDOWHQ� GLHVH (XURSlLVFKH 1RUP ]X �EHUQHKPHQ� %HOJLHQ� %XOJDULHQ� 'lQHPDUN� 'HXWVFKODQG� GLH 
HKHPDOLJH MXJRVODZLVFKH 5HSXEOLN 0D]HGRQLHQ� (VWODQG� )LQQODQG� )UDQNUHLFK� *ULHFKHQODQG� ,UODQG� ,VODQG� 
,WDOLHQ� .URDWLHQ� /HWWODQG� /LWDXHQ� /X[HPEXUJ� 0DOWD� 1LHGHUODQGH� 1RUZHJHQ� gVWHUUHLFK� 3ROHQ� 3RUWXJDO� 
5XPlQLHQ� 6FKZHGHQ� 6FKZHL]� 6ORZDNHL� 6ORZHQLHQ� 6SDQLHQ� 7VFKHFKLVFKH 5HSXEOLN� 7�UNHL� 8QJDUQ� 
9HUHLQLJWHV .|QLJUHLFK XQG =\SHUQ�� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

� 

+LntergrunG GeV EuroFoGe-ProgrDmmV 

,P -DKUH ���� EHVFKORVV GLH .RPPLVVLRQ GHU (XURSlLVFKHQ *HPHLQVFKDIWHQ� I�U GDV %DXZHVHQ HLQ 
$NWLRQVSURJUDPP DXI GHU *UXQGODJH GHV $UWLNHOV �� GHU 5|PLVFKHQ 9HUWUlJH GXUFK]XI�KUHQ� 'DV =LHO GHV 
3URJUDPPV ZDU GLH %HVHLWLJXQJ WHFKQLVFKHU +DQGHOVKHPPQLVVH XQG GLH +DUPRQLVLHUXQJ WHFKQLVFKHU 
6SH]LILNDWLRQHQ� 

,P 5DKPHQ GLHVHV 3URJUDPPV OHLWHWH GLH .RPPLVVLRQ GLH %HDUEHLWXQJ YRQ KDUPRQLVLHUWHQ WHFKQLVFKHQ 
5HJHOZHUNHQ I�U GLH 7UDJZHUNVSODQXQJ YRQ %DXZHUNHQ HLQ� GLH LP HUVWHQ 6FKULWW DOV $OWHUQDWLYH ]X GHQ LQ GHQ 
0LWJOLHGVOlQGHUQ JHOWHQGHQ 5HJHOQ GLHQHQ XQG GLHVH VFKOLH�OLFK HUVHW]HQ VROOWHQ�  

�� -DKUH ODQJ OHLWHWH GLH .RPPLVVLRQ PLW +LOIH HLQHV /HQNXQJVDXVVFKXVVHV PLW 9HUWUHWHUQ GHU 0LWJOLHGVOlQGHU 
GLH (QWZLFNOXQJ GHV (XURFRGH�3URJUDPPV� GDV LQ GHQ ��HU -DKUHQ GHV ]ZDQ]LJVWHQ -DKUKXQGHUWV ]X GHU 
HUVWHQ (XURFRGH�*HQHUDWLRQ I�KUWH�  

,P -DKUH ���� HQWVFKLHGHQ VLFK GLH .RPPLVVLRQ XQG GLH 0LWJOLHGVOlQGHU GHU (XURSlLVFKHQ 8QLRQ XQG GHU 
()7$� GLH (QWZLFNOXQJ XQG 9HU|IIHQWOLFKXQJ GHU (XURFRGHV �EHU HLQH 5HLKH YRQ 0DQGDWHQ DQ &(1 ]X 
�EHUWUDJHQ� GDPLW GLHVH GHQ 6WDWXV YRQ (XURSlLVFKHQ 1RUPHQ �(1� HUKLHOWHQ� *UXQGODJH ZDU HLQH 
9HUHLQEDUXQJ�� ]ZLVFKHQ GHU .RPPLVVLRQ XQG &(1� 'LHVHU 6FKULWW YHUNQ�SIW GLH (XURFRGHV GH IDFWR PLW GHQ 
5HJHOXQJHQ GHU 5LFKWOLQLHQ GHV 5DWHV XQG PLW GHQ .RPPLVVLRQVHQWVFKHLGXQJHQ� GLH GLH (XURSlLVFKHQ 
1RUPHQ EHKDQGHOQ �]� %� GLH 5LFKWOLQLH GHV 5DWHV �������(:* ]X %DXSURGXNWHQ �%DXSURGXNWHQULFKWOLQLH�� GLH 
5LFKWOLQLHQ GHV 5DWHV ������(:*� ������(:* XQG �������(:* ]XU 9HUJDEH |IIHQWOLFKHU $XIWUlJH XQG 
'LHQVWOHLVWXQJHQ XQG GLH HQWVSUHFKHQGHQ ()7$�5LFKWOLQLHQ� GLH ]XU (LQULFKWXQJ GHV %LQQHQPDUNWHV HLQJHI�KUW 
ZXUGHQ��  

DDV EuroFoGe-ProgrDmm umIDVVt GLe IoOgenGen Normen� GLe Ln Ger 5egeO DuV 
meKreren 7eLOen EeVteKen:  

(1 ����� (urocode �: *rundlDgen der TrDgZerNsSlDnung 

(1 ����� (urocode �: (inZirNungen DuI TrDgZerNe 

(1 ����� (urocode �: %ePessung und .onstruNtion Yon 6tDhlEeton� und 6SDnnEetontrDgZerNen  

(1 ����� (urocode �: %ePessung und .onstruNtion Yon 6tDhlEDuten 

(1 ����� (urocode �: %ePessung und .onstruNtion Yon 9erEundtrDgZerNen Dus 6tDhl und %eton  

(1 ����� (urocode �: %ePessung und .onstruNtion Yon +olzEDuZerNen  

(1 ����� (urocode �: %ePessung und .onstruNtion Yon 0DuerZerNsEDuten 

(1 ����� (urocode �: (ntZurI� %erechnung und %ePessung in der *eotechniN 

(1 ����� (urocode �: $uslegung Yon %DuZerNen gegen (rdEeEen 

(1 ����� (urocode �: %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen 

'LH (1�(XURFRGHV EHU�FNVLFKWLJHQ GLH 9HUDQWZRUWOLFKNHLW GHU %DXDXIVLFKWVRUJDQH LQ GHQ 0LWJOLHGVOlQGHUQ XQG 
KDEHQ GHUHQ 5HFKW ]XU QDWLRQDOHQ )HVWOHJXQJ VLFKHUKHLWVEH]RJHQHU :HUWH EHU�FNVLFKWLJW� VR GDVV GLHVH 
:HUWH YRQ /DQG ]X /DQG XQWHUVFKLHGOLFK EOHLEHQ N|QQHQ�  

                                                      

�� 9HUHLQEDUXQJ ]ZLVFKHQ GHU .RPPLVVLRQ GHU (XURSlLVFKHQ *HPHLQVFKDIWHQ XQG GHP (XURSlLVFKHQ .RPLWHH I�U 
1RUPXQJ �&(1� ]XU %HDUEHLWXQJ GHU (XURFRGHV I�U GLH 7UDJZHUNVSODQXQJ YRQ +RFKEDXWHQ XQG ,QJHQLHXUEDXZHUNHQ 
�%&�&(1�������� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

� 

+LntergrunG GeV EuroFoGe-ProgrDmmV 

,P -DKUH ���� EHVFKORVV GLH .RPPLVVLRQ GHU (XURSlLVFKHQ *HPHLQVFKDIWHQ� I�U GDV %DXZHVHQ HLQ 
$NWLRQVSURJUDPP DXI GHU *UXQGODJH GHV $UWLNHOV �� GHU 5|PLVFKHQ 9HUWUlJH GXUFK]XI�KUHQ� 'DV =LHO GHV 
3URJUDPPV ZDU GLH %HVHLWLJXQJ WHFKQLVFKHU +DQGHOVKHPPQLVVH XQG GLH +DUPRQLVLHUXQJ WHFKQLVFKHU 
6SH]LILNDWLRQHQ� 

,P 5DKPHQ GLHVHV 3URJUDPPV OHLWHWH GLH .RPPLVVLRQ GLH %HDUEHLWXQJ YRQ KDUPRQLVLHUWHQ WHFKQLVFKHQ 
5HJHOZHUNHQ I�U GLH 7UDJZHUNVSODQXQJ YRQ %DXZHUNHQ HLQ� GLH LP HUVWHQ 6FKULWW DOV $OWHUQDWLYH ]X GHQ LQ GHQ 
0LWJOLHGVOlQGHUQ JHOWHQGHQ 5HJHOQ GLHQHQ XQG GLHVH VFKOLH�OLFK HUVHW]HQ VROOWHQ�  

�� -DKUH ODQJ OHLWHWH GLH .RPPLVVLRQ PLW +LOIH HLQHV /HQNXQJVDXVVFKXVVHV PLW 9HUWUHWHUQ GHU 0LWJOLHGVOlQGHU 
GLH (QWZLFNOXQJ GHV (XURFRGH�3URJUDPPV� GDV LQ GHQ ��HU -DKUHQ GHV ]ZDQ]LJVWHQ -DKUKXQGHUWV ]X GHU 
HUVWHQ (XURFRGH�*HQHUDWLRQ I�KUWH�  

,P -DKUH ���� HQWVFKLHGHQ VLFK GLH .RPPLVVLRQ XQG GLH 0LWJOLHGVOlQGHU GHU (XURSlLVFKHQ 8QLRQ XQG GHU 
()7$� GLH (QWZLFNOXQJ XQG 9HU|IIHQWOLFKXQJ GHU (XURFRGHV �EHU HLQH 5HLKH YRQ 0DQGDWHQ DQ &(1 ]X 
�EHUWUDJHQ� GDPLW GLHVH GHQ 6WDWXV YRQ (XURSlLVFKHQ 1RUPHQ �(1� HUKLHOWHQ� *UXQGODJH ZDU HLQH 
9HUHLQEDUXQJ�� ]ZLVFKHQ GHU .RPPLVVLRQ XQG &(1� 'LHVHU 6FKULWW YHUNQ�SIW GLH (XURFRGHV GH IDFWR PLW GHQ 
5HJHOXQJHQ GHU 5LFKWOLQLHQ GHV 5DWHV XQG PLW GHQ .RPPLVVLRQVHQWVFKHLGXQJHQ� GLH GLH (XURSlLVFKHQ 
1RUPHQ EHKDQGHOQ �]� %� GLH 5LFKWOLQLH GHV 5DWHV �������(:* ]X %DXSURGXNWHQ �%DXSURGXNWHQULFKWOLQLH�� GLH 
5LFKWOLQLHQ GHV 5DWHV ������(:*� ������(:* XQG �������(:* ]XU 9HUJDEH |IIHQWOLFKHU $XIWUlJH XQG 
'LHQVWOHLVWXQJHQ XQG GLH HQWVSUHFKHQGHQ ()7$�5LFKWOLQLHQ� GLH ]XU (LQULFKWXQJ GHV %LQQHQPDUNWHV HLQJHI�KUW 
ZXUGHQ��  

DDV EuroFoGe-ProgrDmm umIDVVt GLe IoOgenGen Normen� GLe Ln Ger 5egeO DuV 
meKreren 7eLOen EeVteKen:  

(1 ����� (urocode �: *rundlDgen der TrDgZerNsSlDnung 

(1 ����� (urocode �: (inZirNungen DuI TrDgZerNe 

(1 ����� (urocode �: %ePessung und .onstruNtion Yon 6tDhlEeton� und 6SDnnEetontrDgZerNen  

(1 ����� (urocode �: %ePessung und .onstruNtion Yon 6tDhlEDuten 

(1 ����� (urocode �: %ePessung und .onstruNtion Yon 9erEundtrDgZerNen Dus 6tDhl und %eton  

(1 ����� (urocode �: %ePessung und .onstruNtion Yon +olzEDuZerNen  

(1 ����� (urocode �: %ePessung und .onstruNtion Yon 0DuerZerNsEDuten 

(1 ����� (urocode �: (ntZurI� %erechnung und %ePessung in der *eotechniN 

(1 ����� (urocode �: $uslegung Yon %DuZerNen gegen (rdEeEen 

(1 ����� (urocode �: %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen 

'LH (1�(XURFRGHV EHU�FNVLFKWLJHQ GLH 9HUDQWZRUWOLFKNHLW GHU %DXDXIVLFKWVRUJDQH LQ GHQ 0LWJOLHGVOlQGHUQ XQG 
KDEHQ GHUHQ 5HFKW ]XU QDWLRQDOHQ )HVWOHJXQJ VLFKHUKHLWVEH]RJHQHU :HUWH EHU�FNVLFKWLJW� VR GDVV GLHVH 
:HUWH YRQ /DQG ]X /DQG XQWHUVFKLHGOLFK EOHLEHQ N|QQHQ�  

                                                      

�� 9HUHLQEDUXQJ ]ZLVFKHQ GHU .RPPLVVLRQ GHU (XURSlLVFKHQ *HPHLQVFKDIWHQ XQG GHP (XURSlLVFKHQ .RPLWHH I�U 
1RUPXQJ �&(1� ]XU %HDUEHLWXQJ GHU (XURFRGHV I�U GLH 7UDJZHUNVSODQXQJ YRQ +RFKEDXWHQ XQG ,QJHQLHXUEDXZHUNHQ 
�%&�&(1�������� 

DIN EN 1999-1-1:2014-03 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

9 

6tDtuV unG *�OtLgkeLtVEereLFK Ger EuroFoGeV 

'LH 0LWJOLHGVOlQGHU GHU (8 XQG GHU ()7$ EHWUDFKWHQ GLH (XURFRGHV DOV %H]XJVGRNXPHQWH I�U IROJHQGH 
=ZHFNH� 

� DOV 0LWWHO ]XP 1DFKZHLV GHU hEHUHLQVWLPPXQJ YRQ +RFK� XQG ,QJHQLHXUEDXWHQ PLW GHQ ZHVHQWOLFKHQ 
$QIRUGHUXQJHQ GHU 5LFKWOLQLH GHV 5DWHV �������(:*� EHVRQGHUV PLW GHU ZHVHQWOLFKHQ $QIRUGHUXQJ 1U� �� 
0HFKDQLVFKH )HVWLJNHLW XQG 6WDQGVLFKHUKHLW XQG GHU ZHVHQWOLFKHQ $QIRUGHUXQJ 1U� �� %UDQGVFKXW]� 

� DOV *UXQGODJH I�U GLH 6SH]LIL]LHUXQJ YRQ 9HUWUlJHQ I�U GLH $XVI�KUXQJ YRQ %DXZHUNHQ XQG GLH GD]X 
HUIRUGHUOLFKHQ ,QJHQLHXUOHLVWXQJHQ� 

� DOV 5DKPHQEHGLQJXQJ I�U GLH +HUVWHOOXQJ KDUPRQLVLHUWHU� WHFKQLVFKHU 6SH]LILNDWLRQHQ I�U %DXSURGXNWH 
�(1V XQG (7$V� 

'LH (XURFRGHV KDEHQ� GD VLH VLFK DXI %DXZHUNH EH]LHKHQ� HLQH GLUHNWH 9HUELQGXQJ ]X GHQ *UXQGODJHQ�
GRNXPHQWHQ��� DXI GLH LQ $UWLNHO �� GHU %DXSURGXNWHQULFKWOLQLH KLQJHZLHVHQ ZLUG� ZHQQ VLH DXFK DQGHUHU $UW 
VLQG DOV GLH KDUPRQLVLHUWHQ 3URGXNWQRUPHQ��� 'DKHU VLQG GLH WHFKQLVFKHQ *HVLFKWVSXQNWH� GLH VLFK DXV GHQ 
(XURFRGHV HUJHEHQ� YRQ GHQ 7HFKQLVFKHQ .RPLWHHV YRQ &(1 XQG GHQ $UEHLWVJUXSSHQ YRQ (27$� GLH DQ 
3URGXNWQRUPHQ DUEHLWHQ� ]X EHDFKWHQ� GDPLW GLHVH 3URGXNWQRUPHQ PLW GHQ (XURFRGHV YROOVWlQGLJ NRPSDWLEHO 
VLQG� 

'LH (XURFRGHV OLHIHUQ 5HJHOXQJHQ I�U GHQ (QWZXUI� GLH %HUHFKQXQJ XQG GLH %HPHVVXQJ YRQ NRPSOHWWHQ 
7UDJZHUNHQ XQG %DXWHLOHQ� GLH VLFK I�U GLH WlJOLFKH $QZHQGXQJ HLJQHQ� 6LH JHKHQ DXI WUDGLWLRQHOOH %DXZHLVHQ 
XQG $VSHNWH LQQRYDWLYHU $QZHQGXQJHQ HLQ� OLHIHUQ DEHU NHLQH YROOVWlQGLJHQ 5HJHOXQJHQ I�U XQJHZ|KQOLFKH 
%DXO|VXQJHQ XQG (QWZXUIVEHGLQJXQJHQ� )�U GLHVH )lOOH N|QQHQ ]XVlW]OLFKH 6SH]LDONHQQWQLVVH I�U GHQ 
%DXSODQHU HUIRUGHUOLFK VHLQ� 

NDtLonDOe )DVVungen Ger EuroFoGeV 

'LH 1DWLRQDOH )DVVXQJ HLQHV (XURFRGHV HQWKlOW GHQ YROOVWlQGLJHQ 7H[W GHV (XURFRGHV �HLQVFKOLH�OLFK DOOHU 
$QKlQJH�� VR ZLH YRQ &(1 YHU|IIHQWOLFKW� P|JOLFKHUZHLVH PLW HLQHU QDWLRQDOHQ 7LWHOVHLWH XQG HLQHP QDWLRQDOHQ 
9RUZRUW VRZLH HLQHP �LQIRUPDWLYHQ� 1DWLRQDOHQ $QKDQJ� 

'HU �LQIRUPDWLYH� 1DWLRQDOH $QKDQJ GDUI QXU +LQZHLVH ]X GHQ 3DUDPHWHUQ JHEHQ� GLH LP (XURFRGH I�U 
QDWLRQDOH (QWVFKHLGXQJHQ RIIHQ JHODVVHQ ZXUGHQ� 'LHVH VR JHQDQQWHQ QDWLRQDO IHVW]XOHJHQGHQ 3DUDPHWHU 
�1'3� JHOWHQ I�U GLH 7UDJZHUNVSODQXQJ YRQ +RFKEDXWHQ XQG ,QJHQLHXUEDXWHQ LQ GHP /DQG� LQ GHP VLH HUVWHOOW 
ZHUGHQ� 6LH XPIDVVHQ� 

� =DKOHQZHUWH I�U GLH 7HLOVLFKHUKHLWVEHLZHUWH XQG�RGHU .ODVVHQ� ZR GLH (XURFRGHV $OWHUQDWLYHQ HU|IIQHQ� 

� =DKOHQZHUWH� ZR GLH (XURFRGHV QXU 6\PEROH DQJHEHQ� 

                                                      

�� (QWVSUHFKHQG $UWLNHO ��� GHU %DXSURGXNWHQULFKWOLQLH VLQG GLH ZHVHQWOLFKHQ $QIRUGHUXQJHQ LQ *UXQGODJHQGRNXPHQWHQ 
]X NRQNUHWLVLHUHQ� XP GDPLW GLH QRWZHQGLJHQ 9HUELQGXQJHQ ]ZLVFKHQ GHQ ZHVHQWOLFKHQ $QIRUGHUXQJHQ XQG GHQ 
0DQGDWHQ I�U GLH (UVWHOOXQJ KDUPRQLVLHUWHU (XURSlLVFKHU 1RUPHQ XQG 5LFKWOLQLHQ I�U GLH HXURSlLVFKH =XODVVXQJ VHOEVW 
]X VFKDIIHQ� 

�� 1DFK $UWLNHO �� GHU %DXSURGXNWHQULFKWOLQLH KDEHQ GLH *UXQGODJHQGRNXPHQWH 
D� GLH ZHVHQWOLFKHQ $QIRUGHUXQJHQ ]X NRQNUHWLVLHUHQ� LQGHP GLH %HJULIIH XQG� VRZHLW HUIRUGHUOLFK� GLH WHFKQLVFKH 

*UXQGODJH I�U .ODVVHQ XQG $QIRUGHUXQJVVWXIHQ YHUHLQKHLWOLFKW ZHUGHQ� 
E� 0HWKRGHQ ]XU 9HUELQGXQJ GLHVHU .ODVVHQ RGHU $QIRUGHUXQJVVWXIHQ PLW WHFKQLVFKHQ 6SH]LILNDWLRQHQ DQ]XJHEHQ� 

]� %� %HUHFKQXQJV� RGHU 1DFKZHLVYHUIDKUHQ� WHFKQLVFKH (QWZXUIVUHJHOQ XVZ�� 
F� DOV %H]XJVGRNXPHQWH I�U GLH (UVWHOOXQJ KDUPRQLVLHUWHU 1RUPHQ RGHU 5LFKWOLQLHQ I�U (XURSlLVFKH 7HFKQLVFKH 

=XODVVXQJHQ ]X GLHQHQ� 
'LH (XURFRGHV VSLHOHQ GH IDFWR HLQH lKQOLFKH 5ROOH I�U GLH ZHVHQWOLFKH $QIRUGHUXQJ 1U� � XQG HLQHQ 7HLO GHU 
ZHVHQWOLFKHQ $QIRUGHUXQJ 1U� �� 

DIN EN 1999-1-1:2014-03 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

9 

6tDtuV unG *�OtLgkeLtVEereLFK Ger EuroFoGeV 

'LH 0LWJOLHGVOlQGHU GHU (8 XQG GHU ()7$ EHWUDFKWHQ GLH (XURFRGHV DOV %H]XJVGRNXPHQWH I�U IROJHQGH 
=ZHFNH� 

� DOV 0LWWHO ]XP 1DFKZHLV GHU hEHUHLQVWLPPXQJ YRQ +RFK� XQG ,QJHQLHXUEDXWHQ PLW GHQ ZHVHQWOLFKHQ 
$QIRUGHUXQJHQ GHU 5LFKWOLQLH GHV 5DWHV �������(:*� EHVRQGHUV PLW GHU ZHVHQWOLFKHQ $QIRUGHUXQJ 1U� �� 
0HFKDQLVFKH )HVWLJNHLW XQG 6WDQGVLFKHUKHLW XQG GHU ZHVHQWOLFKHQ $QIRUGHUXQJ 1U� �� %UDQGVFKXW]� 

� DOV *UXQGODJH I�U GLH 6SH]LIL]LHUXQJ YRQ 9HUWUlJHQ I�U GLH $XVI�KUXQJ YRQ %DXZHUNHQ XQG GLH GD]X 
HUIRUGHUOLFKHQ ,QJHQLHXUOHLVWXQJHQ� 

� DOV 5DKPHQEHGLQJXQJ I�U GLH +HUVWHOOXQJ KDUPRQLVLHUWHU� WHFKQLVFKHU 6SH]LILNDWLRQHQ I�U %DXSURGXNWH 
�(1V XQG (7$V� 

'LH (XURFRGHV KDEHQ� GD VLH VLFK DXI %DXZHUNH EH]LHKHQ� HLQH GLUHNWH 9HUELQGXQJ ]X GHQ *UXQGODJHQ�
GRNXPHQWHQ��� DXI GLH LQ $UWLNHO �� GHU %DXSURGXNWHQULFKWOLQLH KLQJHZLHVHQ ZLUG� ZHQQ VLH DXFK DQGHUHU $UW 
VLQG DOV GLH KDUPRQLVLHUWHQ 3URGXNWQRUPHQ��� 'DKHU VLQG GLH WHFKQLVFKHQ *HVLFKWVSXQNWH� GLH VLFK DXV GHQ 
(XURFRGHV HUJHEHQ� YRQ GHQ 7HFKQLVFKHQ .RPLWHHV YRQ &(1 XQG GHQ $UEHLWVJUXSSHQ YRQ (27$� GLH DQ 
3URGXNWQRUPHQ DUEHLWHQ� ]X EHDFKWHQ� GDPLW GLHVH 3URGXNWQRUPHQ PLW GHQ (XURFRGHV YROOVWlQGLJ NRPSDWLEHO 
VLQG� 

'LH (XURFRGHV OLHIHUQ 5HJHOXQJHQ I�U GHQ (QWZXUI� GLH %HUHFKQXQJ XQG GLH %HPHVVXQJ YRQ NRPSOHWWHQ 
7UDJZHUNHQ XQG %DXWHLOHQ� GLH VLFK I�U GLH WlJOLFKH $QZHQGXQJ HLJQHQ� 6LH JHKHQ DXI WUDGLWLRQHOOH %DXZHLVHQ 
XQG $VSHNWH LQQRYDWLYHU $QZHQGXQJHQ HLQ� OLHIHUQ DEHU NHLQH YROOVWlQGLJHQ 5HJHOXQJHQ I�U XQJHZ|KQOLFKH 
%DXO|VXQJHQ XQG (QWZXUIVEHGLQJXQJHQ� )�U GLHVH )lOOH N|QQHQ ]XVlW]OLFKH 6SH]LDONHQQWQLVVH I�U GHQ 
%DXSODQHU HUIRUGHUOLFK VHLQ� 

NDtLonDOe )DVVungen Ger EuroFoGeV 

'LH 1DWLRQDOH )DVVXQJ HLQHV (XURFRGHV HQWKlOW GHQ YROOVWlQGLJHQ 7H[W GHV (XURFRGHV �HLQVFKOLH�OLFK DOOHU 
$QKlQJH�� VR ZLH YRQ &(1 YHU|IIHQWOLFKW� P|JOLFKHUZHLVH PLW HLQHU QDWLRQDOHQ 7LWHOVHLWH XQG HLQHP QDWLRQDOHQ 
9RUZRUW VRZLH HLQHP �LQIRUPDWLYHQ� 1DWLRQDOHQ $QKDQJ� 

'HU �LQIRUPDWLYH� 1DWLRQDOH $QKDQJ GDUI QXU +LQZHLVH ]X GHQ 3DUDPHWHUQ JHEHQ� GLH LP (XURFRGH I�U 
QDWLRQDOH (QWVFKHLGXQJHQ RIIHQ JHODVVHQ ZXUGHQ� 'LHVH VR JHQDQQWHQ QDWLRQDO IHVW]XOHJHQGHQ 3DUDPHWHU 
�1'3� JHOWHQ I�U GLH 7UDJZHUNVSODQXQJ YRQ +RFKEDXWHQ XQG ,QJHQLHXUEDXWHQ LQ GHP /DQG� LQ GHP VLH HUVWHOOW 
ZHUGHQ� 6LH XPIDVVHQ� 

� =DKOHQZHUWH I�U GLH 7HLOVLFKHUKHLWVEHLZHUWH XQG�RGHU .ODVVHQ� ZR GLH (XURFRGHV $OWHUQDWLYHQ HU|IIQHQ� 

� =DKOHQZHUWH� ZR GLH (XURFRGHV QXU 6\PEROH DQJHEHQ� 

                                                      

�� (QWVSUHFKHQG $UWLNHO ��� GHU %DXSURGXNWHQULFKWOLQLH VLQG GLH ZHVHQWOLFKHQ $QIRUGHUXQJHQ LQ *UXQGODJHQGRNXPHQWHQ 
]X NRQNUHWLVLHUHQ� XP GDPLW GLH QRWZHQGLJHQ 9HUELQGXQJHQ ]ZLVFKHQ GHQ ZHVHQWOLFKHQ $QIRUGHUXQJHQ XQG GHQ 
0DQGDWHQ I�U GLH (UVWHOOXQJ KDUPRQLVLHUWHU (XURSlLVFKHU 1RUPHQ XQG 5LFKWOLQLHQ I�U GLH HXURSlLVFKH =XODVVXQJ VHOEVW 
]X VFKDIIHQ� 

�� 1DFK $UWLNHO �� GHU %DXSURGXNWHQULFKWOLQLH KDEHQ GLH *UXQGODJHQGRNXPHQWH 
D� GLH ZHVHQWOLFKHQ $QIRUGHUXQJHQ ]X NRQNUHWLVLHUHQ� LQGHP GLH %HJULIIH XQG� VRZHLW HUIRUGHUOLFK� GLH WHFKQLVFKH 

*UXQGODJH I�U .ODVVHQ XQG $QIRUGHUXQJVVWXIHQ YHUHLQKHLWOLFKW ZHUGHQ� 
E� 0HWKRGHQ ]XU 9HUELQGXQJ GLHVHU .ODVVHQ RGHU $QIRUGHUXQJVVWXIHQ PLW WHFKQLVFKHQ 6SH]LILNDWLRQHQ DQ]XJHEHQ� 

]� %� %HUHFKQXQJV� RGHU 1DFKZHLVYHUIDKUHQ� WHFKQLVFKH (QWZXUIVUHJHOQ XVZ�� 
F� DOV %H]XJVGRNXPHQWH I�U GLH (UVWHOOXQJ KDUPRQLVLHUWHU 1RUPHQ RGHU 5LFKWOLQLHQ I�U (XURSlLVFKH 7HFKQLVFKH 

=XODVVXQJHQ ]X GLHQHQ� 
'LH (XURFRGHV VSLHOHQ GH IDFWR HLQH lKQOLFKH 5ROOH I�U GLH ZHVHQWOLFKH $QIRUGHUXQJ 1U� � XQG HLQHQ 7HLO GHU 
ZHVHQWOLFKHQ $QIRUGHUXQJ 1U� �� 
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� ODQGHVVSH]LILVFKH JHRJUDSKLVFKH XQG NOLPDWLVFKH 'DWHQ� GLH QXU I�U HLQ 0LWJOLHGVODQG JHOWHQ� ]� %� 
6FKQHHNDUWHQ� 

� GLH 9RUJHKHQVZHLVH� ZHQQ GLH (XURFRGHV PHKUHUH 9RUJHKHQVZHLVHQ ]XU :DKO DQELHWHQ� 

� +LQZHLVH ]XU $QZHQGXQJ GHU (XURFRGHV� VRZHLW GLHVH GLH (XURFRGHV HUJlQ]HQ XQG LKQHQ QLFKW 
ZLGHUVSUHFKHQ� 

9HUKlOWQLV ]ZLVFKHQ GHQ (XURFRGHV XQG GHQ KDUPRQLVLHUWHQ 7HFKQLVFKHQ 6SH]LILNDWLRQHQ I�U %DXSURGXNWH 
�(1V DQG (7$V� 

(V EHVWHKW GLH 1RWZHQGLJNHLW� GDVV GLH KDUPRQLVLHUWHQ WHFKQLVFKHQ 6SH]LILNDWLRQHQ I�U %DXSURGXNWH XQG GLH 
WHFKQLVFKHQ 5HJHOXQJHQ I�U GLH 7UDJZHUNVSODQXQJ�� NRQVLVWHQW VLQG� ,QVEHVRQGHUH VROOWHQ DOOH +LQZHLVH� GLH 
PLW GHU &(�.HQQ]HLFKQXQJ YRQ %DXSURGXNWHQ YHUEXQGHQ VLQG XQG GLH GLH (XURFRGHV LQ %H]XJ QHKPHQ� NODU 
HUNHQQHQ ODVVHQ� ZHOFKH QDWLRQDO IHVW]XOHJHQGHQ 3DUDPHWHU �1'3� ]XJUXQGH OLHJHQ� 

%eVonGere +LnweLVe zu EN 1999-1-1 

(V LVW YRUJHVHKHQ� (1 ���� JHPHLQVDP PLW GHQ (XURFRGHV (1 ���� ² *rundlDgen der TrDgZerNsSlDnung� 
(1 ���� ² (inZirNungen DuI TrDgZerNe VRZLH (1 ���� ELV (1 ����� VRZHLW KLHULQ DXI 7UDJZHUNH DXV 
$OXPLQLXP RGHU %DXWHLOH DXV $OXPLQLXP %H]XJ JHQRPPHQ ZLUG� DQ]XZHQGHQ� 

(1 �������� LVW GHU HUVWH YRQ I�QI 7HLOHQ YRQ (1 ����� ,Q GLHVHP HUVWHQ 7HLO VLQG *UXQGUHJHOQ HQWKDOWHQ� GLH 
I�U GLH 9HUZHQGXQJ LQ 9HUELQGXQJ PLW GHQ 7HLOHQ (1 �������� ELV (1 �������� YRUJHVHKHQ VLQG� 

'LH DQGHUHQ YLHU 7HLOH (1 �������� ELV (1 �������� EHKDQGHOQ MHZHLOV VSH]LHOOH $OXPLQLXPEDXWHLOH� *UHQ]�
]XVWlQGH RGHU 7UDJZHUNVDUWHQ�  

(1 �������� GDUI DXFK I�U %HPHVVXQJVVLWXDWLRQHQ DX�HUKDOE GHV *HOWXQJVEHUHLFKHV GHU (XURFRGHV 
DQJHZHQGHW ZHUGHQ �DQGHUH 7UDJZHUNH� DQGHUH %HODVWXQJHQ DQGHUH :HUNVWRIIH� XQG GDQQ DOV %H]XJV�
GRNXPHQW I�U DQGHUH PLW GHU 7UDJZHUNVEHPHVVXQJ EHIDVVWH &(1 7&V GLHQHQ� 

'LH $QZHQGXQJ YRQ (1 �������� LVW JHGDFKW I�U 

� .RPLWHHV ]XU (UVWHOOXQJ YRQ 6SH]LILNDWLRQHQ I�U %DXSURGXNWH� 1RUPHQ I�U 3U�IYHUIDKUHQ VRZLH 1RUPHQ 
I�U GLH %DXDXVI�KUXQJ� 

� %DXKHUUHQ �]� %� ]XU )RUPXOLHUXQJ VSH]LHOOHU $QIRUGHUXQJHQ�� 

� 7UDJZHUNVSODQHU XQG %DXDXVI�KUHQGH� 

� ]XVWlQGLJH %HK|UGHQ 

'LH =DKOHQZHUWH I�U GLH 7HLOVLFKHUKHLWVEHLZHUWH XQG DQGHUH 3DUDPHWHU� GLH GLH =XYHUOlVVLJNHLW IHVWOHJHQ� 
JHOWHQ DOV (PSIHKOXQJHQ� PLW GHQHQ HLQ DN]HSWDEOHV =XYHUOlVVLJNHLWVQLYHDX HUUHLFKW ZHUGHQ VROO� %HL LKUHU 
)HVWOHJXQJ ZXUGH YRUDXVJHVHW]W� GDVV HLQ DQJHPHVVHQHV 1LYHDX GHU $XVI�KUXQJVTXDOLWlW XQG 4XDOLWlWV�
SU�IXQJ YRUKDQGHQ LVW� 

                                                      

�� 6LHKH $UWLNHO ��� XQG $UW� �� GHU %DXSURGXNWHQULFKWOLQLH HEHQVR ZLH GLH $EVFKQLWWH ���� ������ ����� XQG ��� GHV 
*UXQGODJHQGRNXPHQWHV 1U� �� 
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� ODQGHVVSH]LILVFKH JHRJUDSKLVFKH XQG NOLPDWLVFKH 'DWHQ� GLH QXU I�U HLQ 0LWJOLHGVODQG JHOWHQ� ]� %� 
6FKQHHNDUWHQ� 

� GLH 9RUJHKHQVZHLVH� ZHQQ GLH (XURFRGHV PHKUHUH 9RUJHKHQVZHLVHQ ]XU :DKO DQELHWHQ� 

� +LQZHLVH ]XU $QZHQGXQJ GHU (XURFRGHV� VRZHLW GLHVH GLH (XURFRGHV HUJlQ]HQ XQG LKQHQ QLFKW 
ZLGHUVSUHFKHQ� 

9HUKlOWQLV ]ZLVFKHQ GHQ (XURFRGHV XQG GHQ KDUPRQLVLHUWHQ 7HFKQLVFKHQ 6SH]LILNDWLRQHQ I�U %DXSURGXNWH 
�(1V DQG (7$V� 

(V EHVWHKW GLH 1RWZHQGLJNHLW� GDVV GLH KDUPRQLVLHUWHQ WHFKQLVFKHQ 6SH]LILNDWLRQHQ I�U %DXSURGXNWH XQG GLH 
WHFKQLVFKHQ 5HJHOXQJHQ I�U GLH 7UDJZHUNVSODQXQJ�� NRQVLVWHQW VLQG� ,QVEHVRQGHUH VROOWHQ DOOH +LQZHLVH� GLH 
PLW GHU &(�.HQQ]HLFKQXQJ YRQ %DXSURGXNWHQ YHUEXQGHQ VLQG XQG GLH GLH (XURFRGHV LQ %H]XJ QHKPHQ� NODU 
HUNHQQHQ ODVVHQ� ZHOFKH QDWLRQDO IHVW]XOHJHQGHQ 3DUDPHWHU �1'3� ]XJUXQGH OLHJHQ� 

%eVonGere +LnweLVe zu EN 1999-1-1 

(V LVW YRUJHVHKHQ� (1 ���� JHPHLQVDP PLW GHQ (XURFRGHV (1 ���� ² *rundlDgen der TrDgZerNsSlDnung� 
(1 ���� ² (inZirNungen DuI TrDgZerNe VRZLH (1 ���� ELV (1 ����� VRZHLW KLHULQ DXI 7UDJZHUNH DXV 
$OXPLQLXP RGHU %DXWHLOH DXV $OXPLQLXP %H]XJ JHQRPPHQ ZLUG� DQ]XZHQGHQ� 

(1 �������� LVW GHU HUVWH YRQ I�QI 7HLOHQ YRQ (1 ����� ,Q GLHVHP HUVWHQ 7HLO VLQG *UXQGUHJHOQ HQWKDOWHQ� GLH 
I�U GLH 9HUZHQGXQJ LQ 9HUELQGXQJ PLW GHQ 7HLOHQ (1 �������� ELV (1 �������� YRUJHVHKHQ VLQG� 

'LH DQGHUHQ YLHU 7HLOH (1 �������� ELV (1 �������� EHKDQGHOQ MHZHLOV VSH]LHOOH $OXPLQLXPEDXWHLOH� *UHQ]�
]XVWlQGH RGHU 7UDJZHUNVDUWHQ�  

(1 �������� GDUI DXFK I�U %HPHVVXQJVVLWXDWLRQHQ DX�HUKDOE GHV *HOWXQJVEHUHLFKHV GHU (XURFRGHV 
DQJHZHQGHW ZHUGHQ �DQGHUH 7UDJZHUNH� DQGHUH %HODVWXQJHQ DQGHUH :HUNVWRIIH� XQG GDQQ DOV %H]XJV�
GRNXPHQW I�U DQGHUH PLW GHU 7UDJZHUNVEHPHVVXQJ EHIDVVWH &(1 7&V GLHQHQ� 

'LH $QZHQGXQJ YRQ (1 �������� LVW JHGDFKW I�U 

� .RPLWHHV ]XU (UVWHOOXQJ YRQ 6SH]LILNDWLRQHQ I�U %DXSURGXNWH� 1RUPHQ I�U 3U�IYHUIDKUHQ VRZLH 1RUPHQ 
I�U GLH %DXDXVI�KUXQJ� 

� %DXKHUUHQ �]� %� ]XU )RUPXOLHUXQJ VSH]LHOOHU $QIRUGHUXQJHQ�� 

� 7UDJZHUNVSODQHU XQG %DXDXVI�KUHQGH� 

� ]XVWlQGLJH %HK|UGHQ 

'LH =DKOHQZHUWH I�U GLH 7HLOVLFKHUKHLWVEHLZHUWH XQG DQGHUH 3DUDPHWHU� GLH GLH =XYHUOlVVLJNHLW IHVWOHJHQ� 
JHOWHQ DOV (PSIHKOXQJHQ� PLW GHQHQ HLQ DN]HSWDEOHV =XYHUOlVVLJNHLWVQLYHDX HUUHLFKW ZHUGHQ VROO� %HL LKUHU 
)HVWOHJXQJ ZXUGH YRUDXVJHVHW]W� GDVV HLQ DQJHPHVVHQHV 1LYHDX GHU $XVI�KUXQJVTXDOLWlW XQG 4XDOLWlWV�
SU�IXQJ YRUKDQGHQ LVW� 

                                                      

�� 6LHKH $UWLNHO ��� XQG $UW� �� GHU %DXSURGXNWHQULFKWOLQLH HEHQVR ZLH GLH $EVFKQLWWH ���� ������ ����� XQG ��� GHV 
*UXQGODJHQGRNXPHQWHV 1U� �� 
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NDtLonDOer AnKDng zu EN 1999-1-1 

'LHVH 1RUP HQWKlOW DOWHUQDWLYH 9HUIDKUHQ� =DKOHQZHUWH XQG (PSIHKOXQJHQ I�U .ODVVHQ ]XVDPPHQ PLW 
+LQZHLVHQ� DQ ZHOFKHQ 6WHOOHQ QDWLRQDOH )HVWOHJXQJHQ P|JOLFKHUZHLVH JHWURIIHQ ZHUGHQ P�VVHQ� 'HVKDOE 
VROOWH GLH MHZHLOLJH QDWLRQDOH $XVJDEH YRQ (1 �������� HLQHQ 1DWLRQDOHQ $QKDQJ PLW GHQ DOOHQ QDWLRQDO 
IHVW]XOHJHQGHQ 3DUDPHWHUQ HQWKDOWHQ� GLH I�U GLH %HPHVVXQJ XQG .RQVWUXNWLRQ YRQ $OXPLQLXPWUDJZHUNHQ� GLH 
LQ GHP $XVJDEHODQG JHEDXW ZHUGHQ VROOH� HUIRUGHUOLFK VLQG� 

1DWLRQDOH )HVWOHJXQJHQ VLQG LQ GHQ IROJHQGHQ $EVFKQLWWHQ YRUJHVHKHQ� 

� �������� 

� �������� 

� �������� 

� �������� 

� �������� 

� �������� 

� ���������� 

� ���������� 

� ���������� 

� �������� 

� �������� 

� �������� 

� �������� 

� �������� 

� ������ 

� �������� 

� �������� 

� �������� 

� �������� 

� ������ 

� �$������ 

� &��������� 

� &��������� 

� &��������� 

� .����� 

� .����� 
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1 AOOgemeLneV 

1.1 AnwenGungVEereLFK 

1.1.1 AnwenGungVEereLFK Yon EN 1999 

���3 (1 ���� JLOW I�U GHQ (QWZXUI� GLH %HUHFKQXQJ XQG GLH %HPHVVXQJ YRQ %DXZHUNHQ XQG 7UDJZHUNHQ DXV 
$OXPLQLXP� 6LH HQWVSULFKW GHQ *UXQGVlW]HQ XQG $QIRUGHUXQJHQ DQ GLH 7UDJIlKLJNHLW XQG *HEUDXFKV�
WDXJOLFKNHLW YRQ 7UDJZHUNHQ� VRZLH GHQ *UXQGODJHQ I�U LKUH %HPHVVXQJ XQG 1DFKZHLVH� GLH LQ (1 ���� ² 
*rundlDgen der TrDgZerNsSlDnung ² HQWKDOWHQ VLQG� 

��� (1 ���� EHKDQGHOW DXVVFKOLH�OLFK $QIRUGHUXQJHQ DQ GLH 7UDJIlKLJNHLW� GLH *HEUDXFKVWDXJOLFKNHLW� GLH 
'DXHUKDIWLJNHLW XQG GHQ )HXHUZLGHUVWDQG YRQ 7UDJZHUNHQ DXV $OXPLQLXP� $QGHUH $QIRUGHUXQJHQ� ZLH ]� %� 
:lUPHVFKXW] RGHU 6FKDOOVFKXW]� ZHUGHQ QLFKW EHKDQGHOW� 

��� (1 ���� JLOW LQ 9HUELQGXQJ PLW IROJHQGHQ 5HJHOZHUNHQ� 

� (1 ����� *rundlDgen der TrDgZerNsSlDnung 

� (1 ����� (inZirNungen DuI TrDgZerNe 

� (XURSlLVFKH 1RUPHQ I�U %DXSURGXNWH� GLH I�U $OXPLQLXPWUDJZHUNH 9HUZHQGXQJ ILQGHQ 

� !(1 ������"� $usI�hrung Yon 6tDhltrDgZerNen und $luPiniuPtrDgZerNen ² Teil �: .onIorPitlts�
nDchZeis I�r trDgende %Duteile !gestrichener Text" 

� !(1 ������"� $usI�hrung Yon 6tDhltrDgZerNen und $luPiniuPtrDgZerNen ² Teil �: Technische 
$nIorderungen I�r $luPiniuPtrDgZerNe !gestrichener Text" 

��� (1 ���� LVW LQ I�QI 7HLOH JHJOLHGHUW� 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: $llgePeine %ePessungsregeln� 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: TrDgZerNsEePessung I�r den 
%rDndIDll 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: (rP�dungsEeDnsSruchte TrDgZerNe 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: .DltgeIorPte 3roIiltDIeln 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: 6chDlentrDgZerNe 

1.1.2 AnwenGungVEereLFK Yon EN 1999-1-1 

��� (1 �������� HQWKlOW 5HJHOQ I�U GHQ (QWZXUI� GLH %HUHFKQXQJ XQG GLH %HPHVVXQJ YRQ 7UDJZHUNHQ DXV 
$OXPLQLXPNQHWOHJLHUXQJHQ XQG HLQH NXU]H $QOHLWXQJ I�U *XVVOHJLHUXQJHQ �VLHKH $EVFKQLWW � !XQG 
$QKDQJ &"�� 

$10(5.81* 'LH NOHLQVWH :HUNVWRIIGLFNH NDQQ LP 1DWLRQDOHQ $QKDQJ GHILQLHUW ZHUGHQ� 'LH IROJHQGHQ *UHQ]HQ 
ZHUGHQ HPSIRKOHQ ² ZHQQ QLFKWV DQGHUHV DXVGU�FNOLFK LQ GLHVHU 1RUP IHVWJHOHJW LVW� 
� %DXWHLOH PLW HLQHU :HUNVWRIIGLFNH QLFKW NOHLQHU DOV ��� PP� 
� *HVFKZHL�WH %DXWHLOH PLW HLQHU :HUNVWRIIGLFNH QLFKW NOHLQHU DOV ��� PP� 
� 9HUELQGXQJHQ PLW� 

� 6WDKOVFKUDXEHQ XQG 6WDKOERO]HQ PLW HLQHP 'XUFKPHVVHU QLFKW NOHLQHU DOV � PP� 
� $OXPLQLXPVFKUDXEHQ XQG $OXPLQLXPERO]HQ PLW HLQHP 'XUFKPHVVHU QLFKW NOHLQHU DOV � PP� 
� 1LHWH XQG JHZLQGHIRUPHQGH 6FKUDXEHQ PLW HLQHP 'XUFKPHVVHU QLFKW NOHLQHU DOV ��� PP 
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1 AOOgemeLneV 

1.1 AnwenGungVEereLFK 

1.1.1 AnwenGungVEereLFK Yon EN 1999 

���3 (1 ���� JLOW I�U GHQ (QWZXUI� GLH %HUHFKQXQJ XQG GLH %HPHVVXQJ YRQ %DXZHUNHQ XQG 7UDJZHUNHQ DXV 
$OXPLQLXP� 6LH HQWVSULFKW GHQ *UXQGVlW]HQ XQG $QIRUGHUXQJHQ DQ GLH 7UDJIlKLJNHLW XQG *HEUDXFKV�
WDXJOLFKNHLW YRQ 7UDJZHUNHQ� VRZLH GHQ *UXQGODJHQ I�U LKUH %HPHVVXQJ XQG 1DFKZHLVH� GLH LQ (1 ���� ² 
*rundlDgen der TrDgZerNsSlDnung ² HQWKDOWHQ VLQG� 

��� (1 ���� EHKDQGHOW DXVVFKOLH�OLFK $QIRUGHUXQJHQ DQ GLH 7UDJIlKLJNHLW� GLH *HEUDXFKVWDXJOLFKNHLW� GLH 
'DXHUKDIWLJNHLW XQG GHQ )HXHUZLGHUVWDQG YRQ 7UDJZHUNHQ DXV $OXPLQLXP� $QGHUH $QIRUGHUXQJHQ� ZLH ]� %� 
:lUPHVFKXW] RGHU 6FKDOOVFKXW]� ZHUGHQ QLFKW EHKDQGHOW� 

��� (1 ���� JLOW LQ 9HUELQGXQJ PLW IROJHQGHQ 5HJHOZHUNHQ� 

� (1 ����� *rundlDgen der TrDgZerNsSlDnung 

� (1 ����� (inZirNungen DuI TrDgZerNe 

� (XURSlLVFKH 1RUPHQ I�U %DXSURGXNWH� GLH I�U $OXPLQLXPWUDJZHUNH 9HUZHQGXQJ ILQGHQ 

� !(1 ������"� $usI�hrung Yon 6tDhltrDgZerNen und $luPiniuPtrDgZerNen ² Teil �: .onIorPitlts�
nDchZeis I�r trDgende %Duteile !gestrichener Text" 

� !(1 ������"� $usI�hrung Yon 6tDhltrDgZerNen und $luPiniuPtrDgZerNen ² Teil �: Technische 
$nIorderungen I�r $luPiniuPtrDgZerNe !gestrichener Text" 

��� (1 ���� LVW LQ I�QI 7HLOH JHJOLHGHUW� 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: $llgePeine %ePessungsregeln� 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: TrDgZerNsEePessung I�r den 
%rDndIDll 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: (rP�dungsEeDnsSruchte TrDgZerNe 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: .DltgeIorPte 3roIiltDIeln 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen: 6chDlentrDgZerNe 

1.1.2 AnwenGungVEereLFK Yon EN 1999-1-1 

��� (1 �������� HQWKlOW 5HJHOQ I�U GHQ (QWZXUI� GLH %HUHFKQXQJ XQG GLH %HPHVVXQJ YRQ 7UDJZHUNHQ DXV 
$OXPLQLXPNQHWOHJLHUXQJHQ XQG HLQH NXU]H $QOHLWXQJ I�U *XVVOHJLHUXQJHQ �VLHKH $EVFKQLWW � !XQG 
$QKDQJ &"�� 

$10(5.81* 'LH NOHLQVWH :HUNVWRIIGLFNH NDQQ LP 1DWLRQDOHQ $QKDQJ GHILQLHUW ZHUGHQ� 'LH IROJHQGHQ *UHQ]HQ 
ZHUGHQ HPSIRKOHQ ² ZHQQ QLFKWV DQGHUHV DXVGU�FNOLFK LQ GLHVHU 1RUP IHVWJHOHJW LVW� 
� %DXWHLOH PLW HLQHU :HUNVWRIIGLFNH QLFKW NOHLQHU DOV ��� PP� 
� *HVFKZHL�WH %DXWHLOH PLW HLQHU :HUNVWRIIGLFNH QLFKW NOHLQHU DOV ��� PP� 
� 9HUELQGXQJHQ PLW� 

� 6WDKOVFKUDXEHQ XQG 6WDKOERO]HQ PLW HLQHP 'XUFKPHVVHU QLFKW NOHLQHU DOV � PP� 
� $OXPLQLXPVFKUDXEHQ XQG $OXPLQLXPERO]HQ PLW HLQHP 'XUFKPHVVHU QLFKW NOHLQHU DOV � PP� 
� 1LHWH XQG JHZLQGHIRUPHQGH 6FKUDXEHQ PLW HLQHP 'XUFKPHVVHU QLFKW NOHLQHU DOV ��� PP 
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��� (1 �������� HQWKlOW IROJHQGH $EVFKQLWWH� 

$EVFKQLWW �� $OOJHPHLQHV 

$EVFKQLWW �� *UXQGODJHQ I�U GLH 7UDJZHUNVSODQXQJ 

$EVFKQLWW �� :HUNVWRIIH 

$EVFKQLWW �� 'DXHUKDIWLJNHLW 

$EVFKQLWW �� 7UDJZHUNVEHUHFKQXQJ 

$EVFKQLWW �� *UHQ]]XVWlQGH GHU 7UDJIlKLJNHLW YRQ %DXWHLOHQ 

$EVFKQLWW �� *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW 

$EVFKQLWW �� %HPHVVXQJ YRQ 9HUELQGXQJHQ 

$QKDQJ $  $XVI�KUXQJVNODVVHQ  

$QKDQJ % bTXLYDOHQWHU 7�6WXPPHO PLW =XJEHODVWXQJ  

$QKDQJ &  :HUNVWRIIDXVZDKO 

$QKDQJ ' .RUURVLRQ XQG 2EHUIOlFKHQVFKXW] 

$QKDQJ (  $QDO\WLVFKH 0RGHOOH I�U GDV 6SDQQXQJV�'HKQXQJVJHVHW] 

$QKDQJ )  7UDJYHUKDOWHQ YRQ 4XHUVFKQLWWHQ REHUKDOE GHU (ODVWL]LWlWVJUHQ]H 

$QKDQJ *  5RWDWLRQVNDSD]LWlW 

$QKDQJ +  )OLH�JHOHQNYHUIDKUHQ EHL 'XUFKODXIWUlJHUQ 

$QKDQJ ,  %LHJHGULOONQLFNHQ YRQ 7UlJHUQ VRZLH 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ YRQ JHGU�FNWHQ %DXWHLOHQ 

$QKDQJ -  4XHUVFKQLWWVHLJHQVFKDIWHQ 

$QKDQJ .  0LWWUDJHQGH %UHLWHQ EHL GHU %DXWHLOEHPHVVXQJ 

$QKDQJ /  .ODVVLIL]LHUXQJ YRQ $QVFKO�VVHQ 

$QKDQJ 0 *HNOHEWH 9HUELQGXQJHQ 

��� 'LH $EVFKQLWWH � XQG � HQWKDOWHQ ]XVlW]OLFKH 5HJHOXQJHQ ]X (1 ����� *rundlDgen der TrDgZerNs�
SlDnung� 

��� $EVFKQLWW � EHKDQGHOW GLH :HUNVWRIIHLJHQVFKDIWHQ YRQ %DXSURGXNWHQ DXV $OXPLQLXPOHJLHUXQJHQ� 

��� $EVFKQLWW � OHJW JUXQGOHJHQGH $QIRUGHUXQJHQ DQ GLH 'DXHUKDIWLJNHLW IHVW� 

��� $EVFKQLWW � EH]LHKW VLFK DXI GLH 7UDJZHUNVEHUHFKQXQJ YRQ 6WDEWUDJZHUNHQ� GLH PLW HLQHU DXVUHLFKHQGHQ 
*HQDXLJNHLW DXV VWDEI|UPLJHQ %DXWHLOHQ ]XVDPPHQJHVHW]W ZHUGHQ N|QQHQ� 

��� $EVFKQLWW � HQWKlOW GHWDLOOLHUWH 5HJHOQ ]XU %HPHVVXQJ YRQ 4XHUVFKQLWWHQ XQG %DXWHLOHQ LP *UHQ]]XVWDQG 
GHU 7UDJIlKLJNHLW� 

��� $EVFKQLWW � HQWKlOW GLH $QIRUGHUXQJHQ DQ GLH *HEUDXFKVWDXJOLFKNHLW� 

��� $EVFKQLWW � HQWKlOW DXVI�KUOLFKH 5HJHOQ I�U VWDWLVFK EHDQVSUXFKWH 9HUELQGXQJHQ� JHVFKUDXEWH� JHQLHWHWH� 
JHVFKZHL�WH XQG JHNOHEWH 9HUELQGXQJHQ� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

13 

��� (1 �������� HQWKlOW IROJHQGH $EVFKQLWWH� 

$EVFKQLWW �� $OOJHPHLQHV 

$EVFKQLWW �� *UXQGODJHQ I�U GLH 7UDJZHUNVSODQXQJ 

$EVFKQLWW �� :HUNVWRIIH 

$EVFKQLWW �� 'DXHUKDIWLJNHLW 

$EVFKQLWW �� 7UDJZHUNVEHUHFKQXQJ 

$EVFKQLWW �� *UHQ]]XVWlQGH GHU 7UDJIlKLJNHLW YRQ %DXWHLOHQ 

$EVFKQLWW �� *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW 

$EVFKQLWW �� %HPHVVXQJ YRQ 9HUELQGXQJHQ 

$QKDQJ $  $XVI�KUXQJVNODVVHQ  

$QKDQJ % bTXLYDOHQWHU 7�6WXPPHO PLW =XJEHODVWXQJ  

$QKDQJ &  :HUNVWRIIDXVZDKO 

$QKDQJ ' .RUURVLRQ XQG 2EHUIOlFKHQVFKXW] 

$QKDQJ (  $QDO\WLVFKH 0RGHOOH I�U GDV 6SDQQXQJV�'HKQXQJVJHVHW] 

$QKDQJ )  7UDJYHUKDOWHQ YRQ 4XHUVFKQLWWHQ REHUKDOE GHU (ODVWL]LWlWVJUHQ]H 

$QKDQJ *  5RWDWLRQVNDSD]LWlW 

$QKDQJ +  )OLH�JHOHQNYHUIDKUHQ EHL 'XUFKODXIWUlJHUQ 

$QKDQJ ,  %LHJHGULOONQLFNHQ YRQ 7UlJHUQ VRZLH 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ YRQ JHGU�FNWHQ %DXWHLOHQ 

$QKDQJ -  4XHUVFKQLWWVHLJHQVFKDIWHQ 

$QKDQJ .  0LWWUDJHQGH %UHLWHQ EHL GHU %DXWHLOEHPHVVXQJ 

$QKDQJ /  .ODVVLIL]LHUXQJ YRQ $QVFKO�VVHQ 

$QKDQJ 0 *HNOHEWH 9HUELQGXQJHQ 

��� 'LH $EVFKQLWWH � XQG � HQWKDOWHQ ]XVlW]OLFKH 5HJHOXQJHQ ]X (1 ����� *rundlDgen der TrDgZerNs�
SlDnung� 

��� $EVFKQLWW � EHKDQGHOW GLH :HUNVWRIIHLJHQVFKDIWHQ YRQ %DXSURGXNWHQ DXV $OXPLQLXPOHJLHUXQJHQ� 

��� $EVFKQLWW � OHJW JUXQGOHJHQGH $QIRUGHUXQJHQ DQ GLH 'DXHUKDIWLJNHLW IHVW� 

��� $EVFKQLWW � EH]LHKW VLFK DXI GLH 7UDJZHUNVEHUHFKQXQJ YRQ 6WDEWUDJZHUNHQ� GLH PLW HLQHU DXVUHLFKHQGHQ 
*HQDXLJNHLW DXV VWDEI|UPLJHQ %DXWHLOHQ ]XVDPPHQJHVHW]W ZHUGHQ N|QQHQ� 

��� $EVFKQLWW � HQWKlOW GHWDLOOLHUWH 5HJHOQ ]XU %HPHVVXQJ YRQ 4XHUVFKQLWWHQ XQG %DXWHLOHQ LP *UHQ]]XVWDQG 
GHU 7UDJIlKLJNHLW� 

��� $EVFKQLWW � HQWKlOW GLH $QIRUGHUXQJHQ DQ GLH *HEUDXFKVWDXJOLFKNHLW� 

��� $EVFKQLWW � HQWKlOW DXVI�KUOLFKH 5HJHOQ I�U VWDWLVFK EHDQVSUXFKWH 9HUELQGXQJHQ� JHVFKUDXEWH� JHQLHWHWH� 
JHVFKZHL�WH XQG JHNOHEWH 9HUELQGXQJHQ� 

DIN EN 1999-1-1:2014-03 
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1.2 NormDtLYe VerweLVungen 

��� 'LHVH (XURSlLVFKH 1RUP HQWKlOW GXUFK GDWLHUWH RGHU XQGDWLHUWH 9HUZHLVXQJHQ )HVWOHJXQJHQ DXV DQGHUHQ 
3XEOLNDWLRQHQ� 'LHVH QRUPDWLYHQ 9HUZHLVXQJHQ VLQG DQ GHQ MHZHLOLJHQ 6WHOOHQ LP 7H[W ]LWLHUW� XQG GLH 
3XEOLNDWLRQHQ VLQG QDFKVWHKHQG DXIJHI�KUW� %HL GDWLHUWHQ 9HUZHLVXQJHQ JHK|UHQ VSlWHUH bQGHUXQJHQ RGHU 
hEHUDUEHLWXQJHQ QXU ]X GLHVHU (XURSlLVFKHQ 1RUP� IDOOV VLH GXUFK bQGHUXQJ RGHU hEHUDUEHLWXQJ HLQJH�
DUEHLWHW VLQG� %HL XQGDWLHUWHQ 9HUZHLVXQJHQ JLOW GLH OHW]WH $XVJDEH GHU LQ %H]XJ JHQRPPHQHQ 3XEOLNDWLRQ 
�HLQVFKOLH�OLFK bQGHUXQJHQ�� 

1.2.1 AOOgemeLne VerweLVungen 

!(1 ������"� $usI�hrung Yon 6tDhltrDgZerNen und $luPiniuPtrDgZerNen ² Teil �: .onIorPitlts�
nDchZeis I�r trDgende %Duteile 

!(1 ������"� $usI�hrung Yon 6tDhltrDgZerNen und $luPiniuPtrDgZerNen ² Teil �: Technische 
$nIorderungen I�r $luPiniuPtrDgZerNe 

1.2.2 VerweLVungen zur 7rDgwerkVEemeVVung 

(1 ����� *rundlDgen der TrDgZerNsSlDnung 

(1 ���� �DOOH 7HLOH�� (inZirNungen DuI TrDgZerNe 

!gestrichener Text"�

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen ² Teil ���: TrDgZerNsEePessung I�r 
den %rDndIDll 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen ² Teil ���: (rP�dungsEeDnsSruchte 
TrDgZerNe 

(1��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen ² Teil ���: .DltgeIorPte 3roIiltDIeln 

(1 ��������� %ePessung und .onstruNtion Yon $luPiniuPtrDgZerNen ² Teil ���: 6chDlentrDgZerNe 

1.2.3 5egeOungen I�r AOumLnLumOegLerungen  

!gestrichener Text"�

1.2.3.1 �&KemLVFKe =uVDmmenVetzung unG DeILnLtLon Ger :erkVtoIIzuVtlnGe I�r +DOEzeug unG 
teFKnLVFKe /LeIerEeGLngungen� 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² %lnder� %leche und 3lDtten ² Teil �: Technische 
/ieIerEedingungen 

�(1 ���� $luPiniuP und $luPiniuPlegierungen ² +DlEzeug ² %ezeichnungen der :erNstoIIzustlnde� 

�(1 ������ $luPiniuP und $luPiniuPlegierungen ² &hePische =usDPPensetzung und ForP Yon 
+DlEzeug ² Teil �: &hePische =usDPPensetzung und (rzeugnisIorPen� 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6chPiedest�cNe ² Teil �: Technische 
/ieIerEedingungen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² *ezogene 6tDngen und 5ohre ² Teil �: 
Technische /ieIerEedingungen 

DIN EN 1999-1-1:2014-03 
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!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 3roIile ² 
Teil �: Technische /ieIerEedingungen 

!gestrichener Text"�

(1 ������ 0echDnische (igenschDIten Yon 9erEindungselePenten ² 6chrDuEen und 0uttern Dus 
1ichteisenPetDllen 

(1 ,62 ������ 0echDnische (igenschDIten Yon 9erEindungselePenten Dus .ohlenstoIIstDhl und legierteP 
6tDhl ² Teil �: 6chrDuEen 

(1 ,62 ������� 0echDnische (igenschDIten Yon 9erEindungselePenten Dus nichtrostenden 6tlhlen ² 
Teil �: 6chrDuEen 

1.2.3.2 AEmeVVungen unG :erkVtoIIeLgenVFKDIten 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² %lnder� %leche und 3lDtten ² Teil �: 0echDnische 
(igenschDIten 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² %lnder� %leche und 3lDtten ² Teil �: 
*renzDEPD�e und ForPtolerDnzen I�r ZDrPgeZDlzte (rzeugnisse 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² %lnder� %leche und 3lDtten ² Teil �: 
*renzDEPD�e und ForPtolerDnzen I�r NDltgeZDlzte (rzeugnisse 

!(1 �����"� DDchdecNungsSroduNte Dus 0etDllElech ² Festlegungen I�r selEsttrDgende %edDchungs�
elePente Dus 6tDhlElech� $luPiniuP oder nichtrostendeP 6tDhlElech ² Teil �: $luPiniuP 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6chPiedest�cNe ² Teil �: 0echDnische 
(igenschDIten und zusltzliche (igenschDItsDnIorderungen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6chPiedest�cNe ² Teil �: *renzDEPD�e und 
ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² *ezogene 6tDngen und 5ohre ² Teil �: 
0echDnische (igenschDIten 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² *ezogene 6tDngen und 5ohre ² Teil �: 
5undstDngen� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² *ezogene 6tDngen und 5ohre ² Teil �: 
9ierNDntstDngen� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² *ezogene 6tDngen und 5ohre ² Teil �: 
5echtecNstDngen� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² *ezogene 6tDngen und 5ohre ² Teil �: 
6echsNDntstDngen� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² *ezogene 6tDngen und 5ohre ² Teil �: 1Dhtlose 
5ohre� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² *ezogene 6tDngen und 5ohre ² Teil �: 0it 
.DPPerZerNzeug strDnggeSresste 5ohre� *renzDEPD�e und ForPtolerDnzen 

(1 �����!�����"� $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 
3roIile ² Teil �: 0echDnische (igenschDIten 

DIN EN 1999-1-1:2014-03 
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!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 3roIile ² 
Teil �: 5undstDngen� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 3roIile ² 
Teil �: 9ierNDntstDngen� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 3roIile ² 
Teil �: 5echtecNstDngen� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 3roIile ² 
Teil �: 6echsecNstDngen� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 3roIile ² 
Teil �: 1Dhtlosgezogene 5ohre� *renzDEPD�e und ForPtolerDnzen 

!(1 �����" � $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 3roIile ² 
Teil �: 0it .DPPerZerNzeug strDnggeSresste 5ohre� *renzDEPD�e und ForPtolerDnzen 

!(1 �����"� $luPiniuP und $luPiniuPlegierungen ² 6trDnggeSresste 6tDngen� 5ohre und 3roIile ² 
Teil �: 3roIile� *renzDEPD�e und ForPtolerDnzen 

!gestrichener Text" 

1.2.3.3 *uVVVt�Fke DuV AOumLnLumOegLerungen 

!(1 ������"� *ie�ereiZesen ² Technische /ieIerEedingungen ² Teil �: $llgePeines 

!(1 ������"� *ie�ereiZesen ² Technische /ieIerEedingungen ² Teil �: =usltzliche $nIorderungen Dn 
*ussst�cNe Dus $luPiniuPlegierungen  

!(1 ������"� *ie�ereiZesen ² (indringSr�Iung ² Teil �: 6Dnd�� 6chZerNrDItNoNillen� und 1ieder�
drucNNoNillengussst�cNe 

!(1 �����"� *ie�ereiZesen ² DurchstrDhlungsSr�Iung 

!(1 �����"� =erst|rungsIreie 3r�Iung ² (indringSr�Iung ² Teil �: $llgePeine *rundlDgen 

!(1 �������"� =erst|rungsIreie 3r�Iung ² 5DdiosNoSische 3r�Iung ² Teil �: 4uDntitDtiYe 0essung der 
EildgeEenden (igenschDIten 

!(1 �������"� =erst|rungsIreie 3r�Iung ² 5DdiosNoSische 3r�Iung ² Teil �: 3r�Iung der /Dngzeit�
stDEilitlt Yon EildgeEenden 6\stePen 

!(1 �������"� =erst|rungsIreie 3r�Iung ² 5DdiosNoSische 3r�Iung ² Teil �: $llgePeine *rundlDgen 
I�r die rDdiosNoSische 3r�Iung Yon PetDllischen :erNstoIIen Pit 5|ntgen� und *DPPDstrDhlen 

!(1 ���"� =erst|rungsIreie 3r�Iung ² *rundlDgen I�r die DurchstrDhlungsSr�Iung Yon PetDllischen 
:erNstoIIen Pit 5|ntgen� und *DPPDstrDhlen 

!gestrichener Text"�

!(1 ����"� $luPiniuP und $luPiniuPlegierungen ² *ussst�cNe ² &hePische =usDPPensetzung und 
PechDnische (igenschDIten 
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1� 

1.2.4 VerweLVungen zum 6FKweL�en 

!gestrichener Text"�

(1 ������������ 6chZei�en ² (PSIehlungen zuP 6chZei�en PetDllischer :erNstoIIe ² Teil �: 
/ichtEogenschZei�en Yon $luPiniuP und $luPiniuPlegierungen 

�(1 ,62 ������ 6chZei�zusltze ² 0DssiYdrlhte und �stlEe zuP 6chPelzschZei�en Yon $luPiniuP und 
$luPiniuPlegierungen ² (inteilung �,62 ������ � 

!gestrichener Text"�

1.2.5 6onVtLge VerweLVungen 

!gestrichener Text"�

!SU(1 ,62 ����"� *eoPetrische 3roduNtsSeziIiNDtion �*36� ² $ngDEe der 2EerIllchenEeschDIIenheit 
in der technischen 3roduNtdoNuPentDtion 

!(1 ,62 ����"� *eoPetrische 3roduNtsSeziIiNDtionen �*36� ² 2EerIllchenEeschDIIenheit: TDstschnitt�
YerIDhren ² %enennungen� DeIinitionen und .enngr|�en der 2EerIllchenEeschDIIenheit 

!(1 ,62 ����"� *eoPetrische 3roduNtsSeziIiNDtion �*36� ² 2EerIllchenEeschDIIenheit: TDstschnitt�
YerIDhren ² 5egeln und 9erIDhren I�r die %eurteilung der 2EerIllchenEeschDIIenheit 

�(1 ,62 ����� 0etDllische :erNstoIIe ² =ugYersuch �,62 ����� �Dlle Teile���

!,62 ����"� *enerDl SrinciSles on reliDEilit\ Ior structures ² /ist oI eTuiYDlent terPs 

!,62 �������"� $dhesiYes ² DeterPinDtion oI sheDr EehDYiour oI structurDl DdhesiYes ² 3Drt �: Torsion 
test Pethod using Eutt�Eonded holloZ c\linders 

!,62 �������"� $dhesiYes ² DeterPinDtion oI sheDr EehDYiour oI structurDl DdhesiYes ² 3Drt �: Tensile 
test Pethod using thicN Ddherents  

1.3 AnnDKmen 

��� =XVlW]OLFK ]X GHQ DOOJHPHLQHQ $QQDKPHQ YRQ (1 ���� JHOWHQ GLH IROJHQGHQ $QQDKPHQ� 

� 'LH $XVI�KUXQJ HQWVSULFKW !(1 ������"� 

� 

� GLH $OXPLQLXPSURGXNWH VROOWHQ GLH $QIRUGHUXQJHQ YRQ (1 ��� XQG GHU LQ ����� DXIJHI�KUWHQ 
3URGXNWQRUPHQ HUI�OOHQ� 'LH PHFKDQLVFKHQ (LJHQVFKDIWHQ VROOWHQ GHQ 7DEHOOHQZHUWHQ LP 7HLO � GHU LQ 
����� DXIJHI�KUWHQ 3URGXNWQRUPHQ HQWVSUHFKHQ�� 

1.4 8nterVFKeLGung nDFK *runGVltzen unG AnwenGungVregeOn 

��� (V JHOWHQ GLH 5HJHOQ QDFK (1 ����� ���� 
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1.5 %egrLIIe 

��� (V JHOWHQ GLH %HJULIIH QDFK (1 ����� ���� 

��� 1DFKVWHKHQGH %HJULIIH ZHUGHQ LQ (1 �������� PLW IROJHQGHU %HGHXWXQJ YHUZHQGHW� 

1.5.1 
7rDgwerk 
WUDJHQGH %DXWHLOH XQG 9HUELQGXQJHQ ]XU $EWUDJXQJ YRQ (LQZLUNXQJHQ� 'HU %HJULII XPIDVVW 6WDEWUDJZHUNH ZLH 
5DKPHQWUDJZHUNH RGHU )DFKZHUNH� (V JLEW HEHQH XQG UlXPOLFKH 7UDJZHUNH 

1.5.2 
7eLO-7rDgwerk 
7HLO HLQHV JU|�HUHQ 7UDJZHUNV� GDV MHGRFK DOV HLJHQVWlQGLJHV 7UDJZHUN LQ GHU VWDWLVFKHQ %HUHFKQXQJ 
EHKDQGHOW ZHUGHQ GDUI 

1.5.3 
Art GeV 7rDgwerkV 
=XU 8QWHUVFKHLGXQJ YRQ 7UDJZHUNHQ ZHUGHQ IROJHQGH %HJULIIH YHUZHQGHW� 
� 7rDgwerk mLt YerIormEDren AnVFKO�VVen� EHL GHQHQ GLH ZHVHQWOLFKHQ (LJHQVFKDIWHQ GHU ]X 

YHUELQGHQGHQ %DXWHLOH XQG LKUHU $QVFKO�VVH LQ GHU VWDWLVFKHQ %HUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ P�VVHQ 
� 7rDgwerke mLt VteLIen AnVFKO�VVen� EHL GHQHQ QXU GLH (LJHQVFKDIWHQ GHU %DXWHLOH LQ GHU VWDWLVFKHQ 

%HUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ P�VVHQ 
� *eOenktrDgwerke� LQ GHQHQ GLH $QVFKO�VVH QLFKW LQ GHU /DJH VLQG� 0RPHQWH ]X �EHUWUDJHQ 

1.5.4 
7rDgwerkVEereFKnung 
%HVWLPPXQJ GHU 6FKQLWWJU|�HQ XQG 9HUIRUPXQJHQ GHV 7UDJZHUNV� GLH PLW GHQ (LQZLUNXQJHQ LP *OHLFKJHZLFKW 
VWHKHQ 

1.5.5 
6\VtemOlnge  
AEVtDnG zweLer EenDFKEDrter Punkte eLneV %DuteLOV Ln eLner YorgegeEenen EEene� Dn Genen GDV 
%DuteLO gegen VerVFKLeEungen Ln Ger EEene geKDOten LVt oGer AEVtDnG zwLVFKen eLnem VoOFKen Punkt 
unG Gem EnGe GeV %DuteLOV 
1.5.6 
.nLFkOlnge 
/lQJH GHV DQ EHLGHQ (QGHQ JHOHQNLJ JHODJHUWHQ 'UXFNVWDEHV� GHU GHQ JOHLFKHQ 4XHUVFKQLWW XQG GLH JOHLFKH 
HODVWLVFKH .QLFNODVW KDW ZLH GDV XQWHUVXFKWH %DXWHLO �DOV (LQ]HOEDXWHLO RGHU DOV 7HLO HLQHV 7UDJZHUNHV� 

1.5.� 
mLttrDgenGe %reLte 
$EPLQGHUXQJ GHU )ODQVFKEUHLWH I�U GHQ 6LFKHUKHLWVQDFKZHLV YRQ 7UlJHUQ PLW EUHLWHQ *XUWVFKHLEHQ ]XU 
%HU�FNVLFKWLJXQJ XQJOHLFKPl�LJHU 6SDQQXQJVYHUWHLOXQJ LQIROJH YRQ 6FKHLEHQYHUIRUPXQJ 

1.5.� 
.DSDzLtltVEemeVVung 
DXI GHP SODVWLVFKHQ 9HUIRUPXQJVYHUP|JHQ HLQHV %DXWHLOV XQG VHLQHU 9HUELQGXQJHQ EDVLHUHQGH %HPHVVXQJ� 
EHL GHU ]XVlW]OLFKH 7UDJIlKLJNHLW LQ GHQ 9HUELQGXQJHQ XQG LQ DQGHUHQ PLW GHP %DXWHLO YHUEXQGHQHQ 7HLOHQ ]XU 
9HUI�JXQJ JHVWHOOW ZLUG 
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1.6 )ormeOzeLFKen 

��� )�U GLH $QZHQGXQJ GLHVHU 1RUP JHOWHQ GLH IROJHQGHQ )RUPHO]HLFKHQ� 

:HLWHUH )RUPHO]HLFKHQ ZHUGHQ LP 7H[W GHILQLHUW� 

$10(5.81* 'LH )RUPHO]HLFKHQ VLQG LQ GHU 5HLKHQIROJH LKUHU (UVWYHUZHQGXQJ LQ (1 �������� DXIJHOLVWHW� (LQ 
)RUPHO]HLFKHQ NDQQ XQWHUVFKLHGOLFKH %HGHXWXQJHQ KDEHQ� 

$EVFKQLWW �  $OOJHPHLQHV 

[�[ /lQJVDFKVH HLQHV %DXWHLOV 

\�\ 4XHUVFKQLWWVDFKVH 

]�] 4XHUVFKQLWWVDFKVH 

X�X VWDUNH 4XHUVFKQLWWVKDXSWDFKVH �ZHQQ GLHVH QLFKW PLW GHU \�\ $FKVH �EHUHLQVWLPPW� 

Y�Y VFKZDFKH 4XHUVFKQLWWVKDXSWDFKVH �1HEHQDFKVH� �ZHQQ GLHVH QLFKW PLW GHU ]�] $FKVH �EHUHLQ�
VWLPPW� 

$EVFKQLWW �  *UXQGODJHQ I�U GLH 7UDJZHUNVSODQXQJ 

3N 1HQQZHUW HLQHU ZlKUHQG GHU (UULFKWXQJ DXIJHEUDFKWHQ 9RUVSDQQXQJ 

*N 1HQQZHUW HLQHU VWlQGLJHQ (LQZLUNXQJ 

;N FKDUDNWHULVWLVFKHU :HUW HLQHU :HUNVWRIIHLJHQVFKDIW 

;Q 1HQQZHUW HLQHU :HUNVWRIIHLJHQVFKDIW 

5G %HPHVVXQJVZHUW HLQHU %HDQVSUXFKEDUNHLW 

5N FKDUDNWHULVWLVFKHU :HUW HLQHU %HDQVSUXFKEDUNHLW 

γ0 7HLOVLFKHUKHLWVEHLZHUW I�U GLH %HDQVSUXFKEDUNHLW 

γ0L 7HLOVLFKHUKHLWVEHLZHUW I�U GLH %HDQVSUXFKEDUNHLW I�U GLH 9HUVDJHQVIRUP L 

γ0I 7HLOVLFKHUKHLWVEHLZHUW I�U GLH (UP�GXQJVEHDQVSUXFKEDUNHLW 

K 8PUHFKQXQJVIDNWRU 

DG %HPHVVXQJVZHUW HLQHU JHRPHWULVFKHQ *U|�H 

$EVFKQLWW �  :HUNVWRIIH 

fR FKDUDNWHULVWLVFKHU :HUW GHU �����'HKQJUHQ]H 

fX FKDUDNWHULVWLVFKHU :HUW GHU =XJIHVWLJNHLW 

fRF FKDUDNWHULVWLVFKHU :HUW GHU �����'HKQJUHQ]H GHV *XVVZHUNVWRIIHV 
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fXF FKDUDNWHULVWLVFKHU :HUW GHU =XJIHVWLJNHLW GHV *XVVZHUNVWRIIHV 

$�� %UXFKGHKQXQJ PLW HLQHU $QIDQJVPHVVOlQJH YRQ �� PP� VLHKH �(1 ,62 ����� 

$ =
����� $$ � %UXFKGHKQXQJ PLW HLQHU $QIDQJVPHVVOlQJH YRQ ����� $ � VLHKH 

�(1 ,62 ����� 

$� $QIDQJVTXHUVFKQLWW GHU 3UREH LQQHUKDOE GHU 9HUVXFKVOlQJH 

fR�KD] �����'HKQJUHQ]H LQ GHU :lUPHHLQIOXVV]RQH� :(= 

fX�KD] =XJIHVWLJNHLW LQ GHU :lUPHHLQIOXVV]RQH� :(= 

KD]R�U  = RKD]R� � ff � 9HUKlOWQLV GHU �����'HKQJUHQ]H LQ GHU :(= ]X GHU LP *UXQGZHUNVWRII 

KD]X�U  = XKD]X� � ff � 9HUKlOWQLV GHU =XJIHVWLJNHLW LQ GHU :(= ]X GHU LP *UXQGZHUNVWRII 

%&� %HXONODVVH 

QS ([SRQHQW LP 5DPEHUJ�2VJRRG *HVHW] I�U GLH SODVWLVFKH %HPHVVXQJ 

( (ODVWL]LWlWVPRGXO 

* 6FKXEPRGXO 

Q� 3RLVVRQVFKH =DKO� 4XHUNRQWUDNWLRQV]DKO 

D� :lUPHDXVGHKQXQJVNRHIIL]LHQW 

U 'LFKWH 

$EVFKQLWW �  7UDJZHUNVEHUHFKQXQJ 

DFU 9HUJU|�HUXQJVEHLZHUW I�U GLH (LQZLUNXQJHQ� XP GLH LGHDOH 9HU]ZHLJXQJVODVW ]X HUUHLFKHQ 

)(G %HPHVVXQJVZHUW GHU (LQZLUNXQJHQ DXI GDV 7UDJZHUN 

)FU LGHDOH 9HU]ZHLJXQJVODVW DXI GHU %DVLV HODVWLVFKHU $QIDQJVVWHLILJNHLWHQ 

+(G %HPHVVXQJVZHUW GHU JHVDPWHQ +RUL]RQWDOVFKXENUDIW DQ GHQ XQWHUHQ .QRWHQ HLQHV 6WRFNZHUNV 
LQIROJH KRUL]RQWDOHU /DVWHQ HLQVFKOLH�OLFK (UVDW]ODVWHQ DXV ,PSHUIHNWLRQHQ 

9(G %HPHVVXQJVZHUW GHU JHVDPWHQ YHUWLNDOHQ /DVW DQ GHQ XQWHUHQ .QRWHQ HLQHV 6WRFNZHUNV 

G+�(G +RUL]RQWDOYHUVFKLHEXQJ GHU REHUHQ .QRWHQ JHJHQ�EHU GHQ XQWHUHQ .QRWHQ HLQHV 6WRFNZHUNV 
LQIROJH +(G 

K 6WRFNZHUNVK|KH� +|KH GHV 7UDJZHUNHV 

O � 6FKODQNKHLWVJUDG 
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N(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 1RUPDONUDIW �'UXFN� 

I $QIDQJVVFKLHIVWHOOXQJ 

I� $XVJDQJVZHUW GHU $QIDQJVVFKLHIVWHOOXQJ 

DK $EPLQGHUXQJVIDNWRU LQ $EKlQJLJNHLW GHU 6W�W]HQK|KH 

DP $EPLQGHUXQJVIDNWRU LQ $EKlQJLJNHLW YRQ GHU $Q]DKO GHU 6W�W]HQ LQ HLQHU 5HLKH 

P $Q]DKO GHU 6W�W]HQ LQ HLQHU 5HLKH 

e� $PSOLWXGH HLQHU %DXWHLOLPSHUIHNWLRQ 

/ %DXWHLOOlQJH 

e��G %HPHVVXQJVZHUW GHU $PSOLWXGH HLQHU %DXWHLOLPSHUIHNWLRQ 

M5N FKDUDNWHULVWLVFKHU  :HUW GHU 0RPHQWHQWUDJIlKLJNHLW HLQHV 4XHUVFKQLWWV 

N5N FKDUDNWHULVWLVFKHU  :HUW GHU 1RUPDONUDIWWUDJIlKLJNHLW HLQHV 4XHUVFKQLWWV 

T (UVDW]NUDIW MH /lQJHQHLQKHLW DXI HLQ VWDELOLVLHUHQGHV 6\VWHP lTXLYDOHQW ]XU :LUNXQJ YRQ 
,PSHUIHNWLRQHQ 

GT 'XUFKELHJXQJ GHV VWDELOLVLHUHQGHQ 6\VWHPV XQWHU GHU (UVDW]NUDIW T 

TG %HPHVVXQJVZHUW GHU (UVDW]NUDIW T MH /lQJHQHLQKHLW 

M(G %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ %LHJHPRPHQWV 

k %HLZHUW I�U eR�G 

$EVFKQLWW �  *UHQ]]XVWlQGH GHU 7UDJIlKLJNHLW YRQ %DXWHLOHQ 

γ0� 7HLOVLFKHUKHLWVEHLZHUW I�U GLH %HDQVSUXFKEDUNHLW YRQ 4XHUVFKQLWWHQ �EHL $QZHQGXQJ YRQ 
4XHUVFKQLWWVQDFKZHLVHQ� 

γ0� 7HLOVLFKHUKHLWVEHLZHUW I�U GLH %HDQVSUXFKEDUNHLW YRQ %DXWHLOHQ EHL 6WDELOLWlWVYHUVDJHQ �EHL 
$QZHQGXQJ YRQ %DXWHLOQDFKZHLVHQ� 

γ0� 7HLOVLFKHUKHLWVEHLZHUW I�U GLH %HDQVSUXFKEDUNHLW YRQ 4XHUVFKQLWWHQ EHL %UXFKYHUVDJHQ LQIROJH 
=XJEHDQVSUXFKXQJ 

E %UHLWH HLQHV 4XHUVFKQLWWVWHLOV 

W 'LFNH HLQHV 4XHUVFKQLWWVWHLOV 

E� %UHLWHQ�'LFNHQ�9HUKlOWQLV E�W 

K .RHIIL]LHQW ]XU %HU�FNVLFKWLJXQJ GHU 6SDQQXQJVJUDGLHQWH RGHU GHU 9HUVWHLIXQJ GHV 4XHUVFKQLWWVWHLOV 

\� 5DQGVSDQQXQJVYHUKlOWQLV 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

23

21



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

22 

VFU HODVWLVFKH %HXOVSDQQXQJ I�U HLQ DXVJHVWHLIWHV 4XHUVFKQLWWVWHLO 

VFU� HODVWLVFKH %HXOVSDQQXQJ I�U HLQ XQDXVJHVWHLIWHV 4XHUVFKQLWWVWHLO 

5 .U�PPXQJVUDGLXV GHU 0LWWHOIOlFKH GHV %DXWHLOV 

' 'XUFKPHVVHU GHU 0LWWHOIOlFKH HLQHV 5RKUHV 

E�� E�� �E� *UHQ]ZHUWH GHU 6FKODQNKHLWVSDUDPHWHU 

H�
R���� f= � .RHIIL]LHQW 

� RIf � GHU FKDUDNWHULVWLVFKH :HUW GHU �����'HKQJUHQ]H GHV )ODQVFKZHUNVWRIIHV� 

]� $EVWDQG GHU DP VWlUNVWHQ EHDQVSUXFKWHQ )DVHU YRQ GHU 6SDQQXQJVQXOOOLQLH 

]� $EVWDQG GHU EHWUDFKWHWHQ )DVHU YRQ GHU 6SDQQXQJVQXOOOLQLH 

&�� &� .RQVWDQWHQ 

FU  $EPLQGHUXQJVIDWRU I�U |UWOLFKHV %HXOHQ 

EKD] %UHLWH GHU :lUPHHLQIOXVV]RQH :(= 

7� =ZLVFKHQODJHQWHPSHUDWXU 

D� )DNWRU I�U KD]E  

��� %HDQVSUXFKEDUNHLW GHU 4XHUVFKQLWWH 

V[�(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 1RUPDOVSDQQXQJ LQ /lQJVULFKWXQJ 

V\�(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 1RUPDOVSDQQXQJ LQ 4XHUULFKWXQJ 

W(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 6FKXEVSDQQXQJ 

N(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 1RUPDONUDIW 

M\�(G %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ 0RPHQWHV XP GLH \�\ $FKVH 

M]�(G %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ 0RPHQWHV XP GLH ]�] $FKVH 

N5G %HPHVVXQJVZHUW GHU 1RUPDONUDIWWUDJIlKLJNHLW 

M\�5G %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW XP GLH \�\ $FKVH 

M]�5G %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW XP GLH ]�] $FKVH 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

24

Nds. MBl. Nr. 3 c/2019

22



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

23 

V /RFKDEVWDQG� EHL YHUVHW]WHQ /|FKHUQ JHPHVVHQ DOV $EVWDQG GHU /RFKDFKVHQ LQ GHU 3URMHNWLRQ 
SDUDOOHO ]XU %DXWHLODFKVH 

S /RFKDEVWDQG� EHL YHUVHW]WHQ /|FKHUQ JHPHVVHQ DOV $EVWDQG GHU /RFKDFKVHQ LQ GHU 3URMHNWLRQ 
UHFKWZLQNOLJ ]XU %DXWHLODFKVH 

Q $Q]DKO GHU /|FKHU OlQJV HLQHU NULWLVFKHQ 5LVVOLQLH �LQ HLQHU 'LDJRQDOHQ RGHU =LFN]DFNOLQLH�� GLH 
VLFK �EHU GHQ 4XHUVFKQLWW RGHU 4XHUVFKQLWWVWHLOH HUVWUHFNW  

G /RFKGXUFKPHVVHU 

$J %UXWWRTXHUVFKQLWWVIOlFKH 

$QHW 1HWWRTXHUVFKQLWWVIOlFKH 

$HII ZLUNVDPH 4XHUVFKQLWWVIOlFKH 

�$X�HII ZLUNVDPH 4XHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV XQG GHU (QWIHVWLJXQJ 
�:(=� GXUFK 4XHUQlKWH� 

!gestrichener Text"�

NW�5G %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW 

NR�5G %HPHVVXQJVZHUW GHV :LGHUVWDQGHV JHJHQ )OLH�HQ LP *HVDPWTXHUVFKQLWW HLQHV ]XJEHDQ�
VSUXFKWHQ %DXWHLOV 

NX�5G %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW GHV 1HWWRTXHUVFKQLWWV OlQJV GHU NULWLVFKHQ 5LVVOLQLH GXUFK 
GLH /|FKHU  

NF�5G %HPHVVXQJVZHUW GHU 1RUPDONUDIWWUDJIlKLJNHLW EHL 'UXFN 

M5G %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW 

MX�5G %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW GHV 4XHUVFKQLWWHV PLW /|FKHUQ 

MR�5G %HPHVVXQJVZHUW GHV %LHJHZLGHUVWDQGHV JHJHQ )OLH�HQ LP *HVDPWTXHUVFKQLWW 

D� )RUPIDNWRU 

:HO HODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV �VLHKH �������� 

:QHW HODVWLVFKHV :LGHUVWDQGVPRPHQW GHV 1HWWRTXHUVFKQLWWHV XQWHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ XQG 
EHL JHVFKZHL�WHQ 4XHUVFKQLWWHQ GHU (UZHLFKXQJ LQ GHU :(= 

��
:X�HII 

 
:LGHUVWDQGVPRPHQW XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV XQG GHU UHGX]LHUWHQ 'LFNH UX�KD]W 
LQIROJH (QWIHVWLJXQJ �:(=� GXUFK 4XHUQlKWH� 

:SO SODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV 
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:HII ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW� GDV VLFK PLW HLQHU UHGX]LHUWHQ 'LFNH HIIW  I�U GLH 
4XHUVFKQLWWVWHLOH GHU .ODVVH � HUJLEW 

:HO�KD] ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV� GDV VLFK PLW HLQHU 
UHGX]LHUWHQ 'LFNH WKD]R�U  I�U GLH :lUPHHLQIOXVV]RQH :(= HUJLEW 

:SO�KD] ZLUNVDPHV SODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV� GDV VLFK PLW HLQHU 
UHGX]LHUWHQ 'LFNH WKD]R�U  I�U GLH :lUPHHLQIOXVV]RQH :(= HUJLEW 

:HII�KD] ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW� GDV VLFK DOV NOHLQHUHU GHU EHLGHQ :HUWH HUJLEW� ZHQQ 
]XP HLQHQ HLQH YHUPLQGHUWH 'LFNH WFU  I�U GLH 4XHUVFKQLWWVWHLOH GHU .ODVVH � RGHU ]XP DQGHUHQ 
HLQH YHUPLQGHUWH 'LFNH WKD]R�U  I�U GLH :(= DQJHVHW]W ZLUG 

X��D  )RUPIDNWRU I�U 4XHUVFKQLWWH GHU .ODVVH � RKQH 6FKZHL�QlKWH 

Z��D  )RUPIDNWRU I�U 4XHUVFKQLWWH GHU .ODVVH � PLW 6FKZHL�QlKWHQ 

9(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 4XHUNUDIW 

95G %HPHVVXQJVZHUW GHU 4XHUNUDIWWUDJIlKLJNHLW 

$Y ZLUNVDPH 6FKXEIOlFKH 

KY %HLZHUW I�U GLH ZLUNVDPH 6FKXEIOlFKH 

KZ 6WHJK|KH ]ZLVFKHQ GHQ *XUWHQ 

WZ 6WHJGLFNH 

$H 4XHUVFKQLWWVIOlFKH HLQHV QLFKW JHVFKZHL�WHQ 4XHUVFKQLWWHV XQG GXUFK $QVDW] HLQHU UHGX]LHUWHQ 
'LFNH WKD]R�U  LQ GHU :(= HUPLWWHOWH ZLUNVDPH 4XHUVFKQLWWVIOlFKH HLQHV JHVFKZHL�WHQ 
4XHUVFKQLWWHV 

7(G %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ 7RUVLRQVPRPHQWHV  

75G %HPHVVXQJVZHUW GHU 6W�9HQDQWVFKHQ 7RUVLRQVWUDJIlKLJNHLW 

:7�SO 3ODVWLVFKHV 7RUVLRQVZLGHUVWDQGVPRPHQW 

7W�(G %HPHVVXQJVZHUW GHV LQQHUHQ 6W� 9HQDQWVFKHQ 7RUVLRQVPRPHQWHV 

7Z�(G %HPHVVXQJVZHUW GHV LQQHUHQ :|OEWRUVLRQVPRPHQWHV 

(GW�W  %HPHVVXQJVZHUW GHU 6FKXEVSDQQXQJ LQIROJH 6W� 9HQDQWVFKHU 7RUVLRQ 

(GZ�W  %HPHVVXQJVZHUW GHU 6FKXEVSDQQXQJ LQIROJH :|OENUDIWWRUVLRQ 
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(GZ�V  %HPHVVXQJVZHUW GHU 1RUPDOVSDQQXQJHQ LQIROJH GHV %LPRPHQWHV %(G 

%(G %LPRPHQW 

97�5G ]XU %HU�FNVLFKWLJXQJ GHV HLQZLUNHQGHQ 7RUVLRQVPRPHQWHV DEJHPLQGHUWHU %HPHVVXQJVZHUW GHU 
4XHUNUDIWWUDJIlKLJNHLW 

fR�9 ]XU %HU�FNVLFKWLJXQJ GHU HLQZLUNHQGHQ 4XHUNUDIW DEJHPLQGHUWHU %HPHVVXQJVZHUW GHU )HVWLJNHLW 

MY�5G ]XU %HU�FNVLFKWLJXQJ GHU HLQZLUNHQGHQ 4XHUNUDIW DEJHPLQGHUWHU %HPHVVXQJVZHUW GHU 
0RPHQWHQWUDJIlKLJNHLW 

��� 6WDELOLWlWVQDFKZHLVH I�U %DXWHLOH 

N5G %HPHVVXQJVZHUW GHU 1RUPDONUDIWWUDJIlKLJNHLW 

M\�5G %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW XP GLH \�\ $FKVH 

M]�5G %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW XP GLH ]�] $FKVH 

0K � 0γ � 0[ � \  ([SRQHQHWHQ LQ GHQ ,QWHUDNWLRQVIRUPHOQ 

�gestrichener Text��

U  $EPLQGHUXQJVEHLZHUW ]XU %HVWLPPXQJ GHV %HPHVVXQJVZHUWHV GHU 0RPHQWHQWUDJIlKLJNHLW EHL 
%HU�FNVLFKWLJXQJ YRQ 9(G 

NE�5G %HPHVVXQJVZHUW GHU %LHJHNQLFNWUDJIlKLJNHLW YRQ %DXWHLOHQ XQWHU SODQPl�LJ ]HQWULVFKHP 'UXFN 

N  )DNWRU ]XU %HU�FNVLFKWLJXQJ GHU 6FKZlFKXQJ GXUFK GHQ )HVWLJNHLWVDEIDOO �YRQ /lQJVQlKWHQ� 
LQ GHU :(= 

F  $EPLQGHUXQJVEHLZHUW HQWVSUHFKHQG GHU PD�JHEHQGHQ .QLFNOLQLH 

I  )XQNWLRQ ]XU %HVWLPPXQJ GHV $EPLQGHUXQJVEHLZHUWHV F�

D  ,PSHUIHNWLRQVEHLZHUW 

0O  *UHQ]H GHV 3ODWHDXV GHU .QLFNOLQLH 

NFU LGHDOH 9HU]ZHLJXQJVODVW I�U GHQ PD�JHEHQGHQ .QLFNIDOO EH]RJHQ DXI GHQ %UXWWRTXHUVFKQLWW 

L 7UlJKHLWVUDGLXV I�U GLH PD�JHEHQGH .QLFNHEHQH EH]RJHQ DXI GHQ %UXWWRTXHUVFKQLWW 

O  EH]RJHQH 6FKODQNKHLW 

7O  EH]RJHQH 6FKODQNKHLW I�U 'ULOONQLFNHQ RGHU %LHJHGULOONQLFNHQ 

NFU LGHDOH 9HU]ZHLJXQJVODVW I�U GHQ PD�JHEHQGHQ %LHJHGULOONLFNIDOO EH]RJHQ DXI GHQ %UXWWRTXHUVFKQLWW 

k .QLFNOlQJHQEHLZHUW 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

27

25



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

26 

ME�5G %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW EHL %LHJHGULOONQLFNHQ 

/7F  $EPLQGHUXQJVEHLZHUW I�U %LHJHGULOONQLFNHQ 

/7I  )XQNWLRQ ]XU %HVWLPPXQJ GHV $EPLQGHUXQJVEHLZHUWHV /7F  

/7D  ,PSHUIHNWLRQVEHLZHUW I�U GLH PD�JHEHQGH %LHJHGULOONQLFNOLQLH 

/7O  EH]RJHQH 6FKODQNKHLW I�U %LHJHGULOONQLFNHQ 

MFU LGHDOHV 9HU]ZHLJXQJVPRPHQW EHL %LHJHGULOONQLFNHQ 

/7��O  *UHQ]H GHV 3ODWHDXV GHU %LHJHGULOONQLFNOLQLH 

FK � Fγ � 
�[\F��[]F�� F\  ([SRQHQWHQ LQ GHQ ,QWHUDNWLRQVIRUPHOQ 

[Z � /7[�Z  �)DNWRUHQ ]XU %HU�FNVLFKWLJXQJ YRQ %LHJHPRPHQWHQ QDFK GHU 7KHRULH ,,� 
2UGQXQJ� 

�Z[�KD]�Z[/7�KD] )DNWRUHQ I�U 4XHUVFKQLWWH PLW |UWOLFKHU 4XHUQDKW��

KD]O � /7KD]�O  %H]RJHQH 6FKODQNKHLWHQ I�U 4XHUVFKQLWWH PLW |UWOLFKHU 6FKZHL�QDKW 

[V $EVWDQG GHV 4XHUVFKQLWWHV PLW HLQHU |UWOLFKHQ 6FKZHL�QDKW YRP JHOHQNLJHQ /DJHU RGHU GHP 
:HQGHSXQNW GHU HODVWLVFKHQ .QLFNELHJHOLQLH LQIROJH HLQHU $[LDONUDIW 

��� 0HKUWHLOLJH GUXFNEHDQVSUXFKWH %DXWHLOH 

/FK .QLFNOlQJH HLQHV *XUWVWDEHV 

K� JHJHQVHLWLJHU $EVWDQG GHU 6FKZHUDFKVHQ GHU *XUWVWlEH 

D� $EVWDQG GHU JHKDOWHQHQ *XUWSXQNWH 

D� :LQNHO ]ZLVFKHQ GHQ 6FKZHUDFKVHQ GHU *XUWVWlEH XQG GHU 'LDJRQDOHQ 

LPLQ NOHLQVWHU 7UlJKHLWVUDGLXV YRQ (LQ]HOZLQNHOQ 

$FK 4XHUVFKQLWWVIOlFKH HLQHV *XUWVWDEHV 

NFK�(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 1RUPDONUDIW LP *XUWVWDE LQ GHU 0LWWH GHV PHKUWHLOLJHQ %DXWHLOV 

�
(GM  %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ 0RPHQWHV LQ GHU 0LWWH GHV PHKUWHLOLJHQ %DXWHLOV 

,HII HIIHNWLYHV )OlFKHQWUlJKHLWVPRPHQW HLQHV PHKUWHLOLJHQ %DXWHLOV 

6Y 6FKXEVWHLILJNHLW GHV PHKUWHLOLJHQ %DXWHLOV LQIROJH GHU )�OOVWlEH RGHU %LQGHEOHFKH  
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2� 

Q $Q]DKO GHU DXVJHIDFKWHQ (EHQHQ �)�OOVWDEHEHQHQ� 

$G 4XHUVFKQLWWVIOlFKH HLQHU 'LDJRQDOH HLQHU *LWWHUVW�W]H 

G /lQJH GHU 'LDJRQDOHQ HLQHU *LWWHUVW�W]H 

$Y 4XHUVFKQLWWVIOlFKH HLQHV 3IRVWHQV HLQHU *LWWHUVW�W]H 

,FK )OlFKHQWUlJKHLWVPRPHQW HLQHV *XUWVWDEHV LQ GHU 1DFKZHLVHEHQH 

,EO )OlFKHQWUlJKHLWVPRPHQW HLQHV %LQGHEOHFKHV LQ GHU 1DFKZHLVHEHQH 

P  :LUNXQJVJUDG 

L\� L] 7UlJKHLWVUDGLXV �\�\ $FKVH XQG ]�] $FKVH� 

��� 8QDXVJHVWHLIWH� LQ LKUHU (EHQH EHODVWHWH 3ODWWHQ 

�Y  $EPLQGHUXQJVIDNWRU I�U 6FKXEEHXOHQ 

Wk  %HXOZHUW I�U 6FKXEEHXOHQ 

��� $XVJHVWHLIWH� LQ LKUHU (EHQH EHODVWHWH 3ODWWHQ 

F HODVWLVFKH 6W�W]ZLUNXQJ �)HGHUVWHLILJNHLW� GHU 3ODWWH 

OZ HODVWLVFKH %HXOKDOEZHOOHQOlQJH 

F $EPLQGHUXQJVIDNWRU I�U GDV %LHJHNQLFNHQ GHU 8QWHUHLQKHLW 

,HII 7UlJKHLWVPRPHQW GHV EHL GHU %LHJHEHDQVSUXFKXQJ LQ GHU (EHQH ZLUNVDPHQ 3ODWWHQTXHUVFKQLWWHV 

\VW $EVWDQG YRQ GHU 3ODWWHQPLWWH ]XU HQWIHUQWHVWHQ 6WHLIH 

%[ 3ODWWHQELHJHVWHLILJNHLW HLQHU RUWKRWURSHQ 3ODWWH LQ HLQHP 6FKQLWW [ = FRQVWDQW 

%\ 3ODWWHQELHJHVWHLILJNHLW HLQHU RUWKRWURSHQ 3ODWWH LQ HLQHP 6FKQLWW \ = FRQVWDQW 

+ 'ULOOVWHLILJNHLW HLQHU RUWKRWURSHQ 3ODWWH 

,/ 7UlJKHLWVPRPHQW HLQHU 6WHLIH PLW GHU VHLWOLFK DQVFKOLH�HQGHQ 3ODWWH 

,[7 7RUVLRQVVWHLILJNHLW HLQHU 6WHLIH PLW GHU VHLWOLFK DQVFKOLH�HQGHQ 3ODWWH 

D KDOEHU 6WHLIHQDEVWDQG 

W�� t� %OHFKGLFNHQ EHL RUWKRWURSHQ 3ODWWHQ 

V DEJHZLFNHOWH /lQJH YRQ 6WHLIH XQG DQVFKOLH�HQGHU 3ODWWH 

JFU�W  6FKXEEHXOVSDQQXQJ GHU RUWKRWURSHQ 3ODWWH 

K� KI  )DNWRUHQ 
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2� 

��� 9ROOZDQGWUlJHU PLW VFKODQNHQ 6WHJHQ 

EI *XUWEUHLWH 

KZ 6WHJK|KH = OLFKWH :HLWH ]ZLVFKHQ GHQ *XUWHQ 

EZ 6WHJK|KH ]ZLVFKHQ GHQ +DOVQlKWHQ 

WZ 6WHJGLFNH 

WI *XUWGLFNH 

,VW 7UlJKHLWVPRPHQW GHV %UXWWRTXHUVFKQLWWHV YRQ 6WHLIHQ XQG DQVFKOLH�HQGHQ ZLUNVDPHQ %UHLWHQ 
GHV 6WHJEOHFKHV 

E�� E� $EVWlQGH YRQ GHU 6WHLIH ]X GHQ *XUWLQQHQVHLWHQ �+DOVQlKWH� 

DF HODVWLVFKH .QLFNOlQJH GHU 6WHLIH 

YU  )DNWRU I�U GLH 6FKXEEHDQVSUXFKEDUNHLW 

K  )DNWRU I�U GLH 6FKXEEHDQVSUXFKEDUNHLW LP SODVWLVFKHQ %HUHLFK 

ZO  GLPHQVLRQVORVHU 6FKODQNKHLWVSDUDPHWHU I�U 6FKXEEHXOHQ 

9Z�5G %HLWUDJ GHV 6WHJHV ]XU 4XHUNUDIWWUDJIlKLJNHLW 

9I�5G %HLWUDJ GHU *XUWH ]XU 4XHUNUDIWWUDJIlKLJNHLW 

VW�Wk  %HLWUDJ GHU /lQJVVWHLIHQ ]XP %HXOZHUW Wk  

�Wk  %HXOZHUW GHV (LQ]HOEHXOIHOGHV 

F )DNWRU LP $XVGUXFN I�U 9I�5G 

MI�5G %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW HLQHV 4XHUVFKQLWWHV EHL DXVVFKOLH�OLFKHU 
%HWUDFKWXQJ GHU *XUWH 

$I�� $I� 4XHUVFKQLWWVIOlFKHQ YRQ 2EHU� XQG 8QWHUJXUW 

)(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 4XHUODVW 

)5G %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW GXUFK 4XHUODVWHQ 

/HII :LUNVDPH /lQJH I�U GLH %HDQVSUXFKEDUNHLW GXUFK 4XHUODVWHQ 

O\ ZLUNVDPH GXUFK GLH 4XHUODVW EHODVWHWH /lQJH LP 6WHJ 

)F  $EPLQGHUXQJVIDNWRU I�U %HXOHQ LQIROJH 4XHUODVW 
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VV /DVWHLQOHLWXQJVOlQJH GLUHNW XQWHU GHU 4XHUODVW 

)O  6FKODQNKHLWVSDUDPHWHU I�U %HXOHQ LQIROJH 4XHUODVW 

k) %HXOZHUW I�U 4XHUODVW 

Vγ  EH]RJHQHV )OlFKHQWUlJKHLWVPRPHQW GHU GHP EHODVWHWHQ *XUW QlFKVWJHOHJHQHQ 6WHLIH 

,VO )OlFKHQWUlJKHLWVPRPHQW GHU GHP EHODVWHWHQ *XUW QlFKVWJHOHJHQHQ 6WHLIH 

P�� P� 3DUDPHWHU LQ GHU )RUPHO I�U O\ 

OH 3DUDPHWHU LQ GHU )RUPHO I�U O\ 

M1�5G ]XU %HU�FNVLFKWLJXQJ GHU 4XHUODVW DEJHPLQGHUWHU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW 

$Z 4XHUVFKQLWWVIOlFKH GHV 6WHJHV 

$IF 4XHUVFKQLWWVIOlFKH GHV 'UXFNJXUWHV 

k )DNWRU ]XU %HU�FNVLFKWLJXQJ GHV JXUWLQGX]LHUWHQ %HXOHQV 

U .U�PPXQJVUDGLXV 

hI $EVWDQG GHU *XUWPLWWHOSXQNWH 

��� %DXWHLOH PLW 7UDSH]EOHFKVWHJHQ 

E�� E� *XUWEUHLWHQ 

W�� W� *XUWGLFNHQ 

]U  $EPLQGHUXQJVEHLZHUW ]XU %HU�FNVLFKWLJXQJ GHU 4XHUELHJHPRPHQWH LQ GHQ *XUWHQ 

M] 4XHUELHJHPRPHQWH LQ GHQ *XUWHQ 

JF�U  $EPLQGHUXQJVIDNWRU I�U JOREDOHV %HXOHQ 

JF�O  6FKODQNKHLW I�U JOREDOHV %HXOHQ 

JFU�W  6FKXEEHXOVSDQQXQJ I�U JOREDOHV %HXOHQ 

OF�U  $EPLQGHUXQJVIDNWRU I�U |UWOLFKHV %HXOHQ  

OF�O  6FKODQNKHLW I�U ORNDOHV %HXOHQ 

OFU�W  6FKXEEHXOVSDQQXQJ I�U ORNDOHV %HXOHQ 

D�� D�� D�� D�� DPD[   $EPHVVXQJHQ GHU 3URILOLHUXQJ 
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$EVFKQLWW �  *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW 

,VHU ZLUNVDPHV 7UlJKHLWVPRPHQW LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

,HII 7UlJKHLWVPRPHQW GHV LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW ZLUNVDPHQ 4XHUVFKQLWWHV 

JUV  DXI GHQ %UXWWRTXHUVFKQLWW EH]RJHQH JU|�WH %LHJHGUXFNVSDQQXQJ LP *UHQ]]XVWDQG GHU 
*HEUDXFKVWDXJOLFKNHLW 

 

$EVFKQLWW �  %HPHVVXQJ YRQ 9HUELQGXQJHQ 

0�γ  ĺ 0�γ   7HLOVLFKHUKHLWVEHLZHUWH 

0Zγ  7HLOVLFKHUKHLWVEHLZHUW I�U GLH 7UDJIlKLJNHLW YRQ 6FKZHL�YHUELQGXQJHQ 

0Sγ  7HLOVLFKHUKHLWVEHLZHUW I�U GLH 7UDJIlKLJNHLW YRQ %RO]HQYHUELQGXQJHQ 

0Dγ  7HLOVLFKHUKHLWVEHLZHUW I�U GLH 7UDJIlKLJNHLW YRQ .OHEHYHUELQGXQJHQ 

0VHUγ  7HLOVLFKHUKHLWVEHLZHUW I�U *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW 

!gestrichener Text" 

e� ĺ e��  5DQGDEVWlQGH 

S� S�� S� /RFKDEVWlQGH 

G 'XUFKPHVVHU GHV 9HUELQGXQJVPLWWHOV 

G� /RFKGXUFKPHVVHU 

9HII���5G %HPHVVXQJVZHUW GHV %ORFN�6FKHUEUXFKZLGHUVWDQGHV EHL ]HQWULVFKHU %HODVWXQJ 

9HII���5G %HPHVVXQJVZHUW GHV %ORFN�6FKHUEUXFKZLGHUVWDQGHV EHL H[]HQWULVFKHU %HODVWXQJ 

$QW ]XJEHDQVSUXFKWHU 1HWWRTXHUVFKQLWW 

$QY VFKXEEHDQVSUXFKWHU 1HWWRTXHUVFKQLWW  

$� 4XHUVFKQLWWVIOlFKH GHV DQJHVFKORVVHQHQ :LQNHOVFKHQNHOV ]ZLVFKHQ /RFK XQG IUHLHP 5DQG 

�E � �E  $EPLQGHUXQJVEHLZHUWH I�U 9HUELQGXQJHQ EHL :LQNHOQ 

)Y�(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU 
7UDJIlKLJNHLW 

)Y�(G�VHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU 
*HEUDXFKVWDXJOLFKNHLW 
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)Y�5G   %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW HLQHU 6FKUDXEH 

)E�5G   %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW HLQHU 6FKUDXEH 

)V�5G�VHU %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV HLQHU 6FKUDXEH LP *UHQ]]XVWDQG GHU 
*HEUDXFKVWDXJOLFKNHLW 

)V�5G   %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV HLQHU 6FKUDXEH LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

 

)W�(G   %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU 
7UDJIlKLJNHLW 

)W�5G  %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW HLQHU 6FKUDXEH 

NQHW�5G  %HPHVVXQJVZHUW GHU 1RUPDONUDIWWUDJIlKLJNHLW GHV 4XHUVFKQLWWHV DQ 6FKUDXEHQO|FKHUQ 

%W�5G  %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW GHU 6FKUDXEHQYHUELQGXQJ PLW %OHFK 

fXE FKDUDNWHULVWLVFKHU :HUW GHU =XJIHVWLJNHLW GHV 6FKUDXEHQZHUNVWRIIHV 

fXU FKDUDNWHULVWLVFKHU :HUW GHU =XJIHVWLJNHLW GHV 1LHWZHUNVWRIIHV 

$� 4XHUVFKQLWWVIOlFKH GHV /RFKHV 

$ %UXWWR�4XHUVFKQLWWVIOlFKH HLQHU 6FKUDXEH �6FKDIW� 

$V 6SDQQXQJVTXHUVFKQLWWVIOlFKH HLQHU 6FKUDXEH 

k� )DNWRU I�U GLH =XJWUDJIlKLJNHLW HLQHU 6FKUDXEH 

GP 0LWWHOZHUW DXV (FNPD� XQG 6FKO�VVHOZHLWH GHV 6FKUDXEHQNRSIHV RGHU GHU 6FKUDXEHQPXWWHU RGHU 
GHV $X�HQGXUFKPHVVHUV GHU 8QWHUOHJVFKHLEH �PD�JHEHQG LVW GHU NOHLQHUH :HUW� 

WS 'LFNH GHV %OHFKHV XQWHU GHP 6FKUDXEHQNRSI RGHU GHU 0XWWHU 

)S�& 9RUVSDQQNUDIW 

P  5HLEEHLZHUW 

n $Q]DKO GHU 5HLEIOlFKHQ 

/IE  $EPLQGHUXQJVEHLZHUW I�U ODQJH $QVFKO�VVH 

/M $EVWDQG GHU 0LWWHQ GHU lX�HUHQ 9HUELQGXQJVPLWWHO LQ HLQHP ODQJHQ $QVFKOXVV 

SE  $EPLQGHUXQJVIDNWRU I�U 9HUELQGXQJHQ PLW )XWWHUEOHFKHQ 

D� E %OHFKGLFNH LQ HLQHU %RO]HQYHUELQGXQJ 
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c 6SDOW ]ZLVFKHQ GHQ %OHFKHQ GHU %RO]HQYHUELQGXQJ 

fZ FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW 

VA 1RUPDOVSDQQXQJ UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH 

V__ 1RUPDOVSDQQXQJ SDUDOOHO ]XU 6FKZHL�QDKWDFKVH 

W��W__ 6FKXEVSDQQXQJ SDUDOOHO ]XU 6FKZHL�QDKWDFKVH 

WA 6FKXEVSDQQXQJ UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH 

γ0Z 7HLOVLFKHUKHLWVEHLZHUW I�U 6FKZHL�YHUELQGXQJHQ 

/Z *HVDPWOlQJH HLQHU /lQJVNHKOQDKW 

/Z�HII ZLUNVDPH /lQJH HLQHU /lQJVNHKOQDKW 

D ZLUNVDPH .HKOQDKWGLFNH 

VKD] %HPHVVXQJVZHUW GHU 1RUPDOVSDQQXQJ LQ GHU :(=� UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH 

WKD] %HPHVVXQJVZHUW GHU 6FKXEVSDQQXQJ LQ GHU :(= 

fY�KD] &KDUDNWHULVWLVFKHU :HUW GHU 6FKXEIHVWLJNHLW LQ GHU :(= 

$QKDQJ $  $XVI�KUXQJVNODVVHQ 

8 $XVQXW]XQJVJUDG 

$QKDQJ %  bTXLYDOHQWHU 7�6WXPPHO PLW =XJEHDQVSUXFKXQJ 

FX�5G %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW GHV )ODQVFKHV HLQHV 7�6WXPPHOV 

%X =XJWUDJIlKLJNHLW GHU 6FKUDXEHQYHUELQGXQJ PLW %OHFK 

%R �EOLFKH HODVWLVFKH 6FKUDXEHQWUDJIlKLJNHLW  

$V 6SDQQXQJVTXHUVFKQLWW GHU 6FKUDXEH 

�OHII� ZLUNVDPH /lQJH 

ePLQ NOHLQVWHU 5DQGDEVWDQG 

P $EVWDQG YRP 6FKZHL�QDKW�EHUJDQJ ]XU 6FKUDXEHQDFKVH 

$QKDQJ &  :HUNVWRIIDXVZDKO 

(GHT�V  %HPHVVXQJVZHUW GHU 9HUJOHLFKVVSDQQXQJ I�U *XVVVW�FNH  

(G[�V  %HPHVVXQJVZHUW GHU 6SDQQXQJ LQ [�5LFKWXQJ I�U *XVVVW�FNH 
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(G\�V  �%HPHVVXQJVZHUW GHU 6SDQQXQJ LQ \�5LFKWXQJ I�U *XVVVW�FNH� 

(G[\�W  %HPHVVXQJVZHUW GHU 6FKXEVSDQQXQJ I�U *XVVVW�FNH 

5GV  %HPHVVXQJVZHUW GHU )HVWLJNHLW I�U *XVVVW�FNH 

F0R�γ � F0X�γ  7HLOVLFKHUKHLWVEHLZHUWH I�U 6WUHFNJUHQ]H ]XP HLQHQ XQG =XJIHVWLJNHLW ]XP DQGHUHQ GHV 
*XVVZHUNVWRIIHV 

FR0��γ � FX0��γ  7HLOVLFKHUKHLWVEHLZHUWH I�U 6WUHFNJUHQ]H ]XP HLQHQ XQG =XJIHVWLJNHLW ]XP DQGHUHQ I�U 
GLH /RFKOHLEXQJVWUDJIlKLJNHLW YRQ *XVVVW�FNHQ EHL 6FKUDXEHQ� XQG 1LHWYHUELQGXQJHQ 

FR0S�γ � FX0S�γ  7HLOVLFKHUKHLWVEHLZHUWH I�U 6WUHFNJUHQ]H ]XP HLQHQ XQG =XJIHVWLJNHLW ]XP DQGHUHQ I�U 
GLH /RFKOHLEXQJVWUDJIlKLJNHLW YRQ *XVVVW�FNHQ EHL %RO]HQYHUELQGXQJHQ 

 

$QKDQJ (  $QDO\WLVFKH 0RGHOOH I�U GDV 6SDQQXQJV�'HKQXQJVJHVHW] 

� 'LH )RUPHO]HLFKHQ ZHUGHQ LP $QKDQJ GHILQLHUW� 

$QKDQJ )  7UDJYHUKDOWHQ YRQ 4XHUVFKQLWWHQ REHUKDOE GHU (ODVWL]LWlWVJUHQ]H 

�D  *HRPHWULVFKHU )RUPIDNWRU 

  �D � ��D  GHQ PD[LPDOHQ .U�PPXQJHQ HOX �FF =  XQG HOX ��FF =  HQWVSUHFKHQGH YHUDOOJHPHLQHUWH 
)RUPEHLZHUWH 

UHG�MD  .RUUHNWXUEHLZHUW I�U JHVFKZHL�WH 4XHUVFKQLWWH GHU .ODVVH 

$QKDQJ *  5RWDWLRQVNDSD]LWlW 

XF  0D[LPDOZHUW GHU %LHJHNU�PPXQJ 

HOF  HODVWLVFKH %LHJHNU�PPXQJ �= ���F � 

[  'XNWLOLWlWVEHLZHUW 

MR (ODVWLVFKHV %LHJHPRPHQW� EHL GHP GLH 'HKQJUHQ]H Rf  HUUHLFKW ZLUG 

P� N QXPHULVFKH 3DUDPHWHU 

5 5RWDWLRQVNDSD]LWlW 

HOS�TT  XQG XT � SODVWLVFKH 5RWDWLRQ� HODVWLVFKH 5RWDWLRQ XQG PD[LPDOH SODVWLVFKH� GHP 0D[LPDOZHUW 
GHU .U�PPXQJ XF  HQWVSUHFKHQGH 5RWDWLRQ 

$QODJH +  )OLH�JHOHQNYHUIDKUHQ EHL 'XUFKODXIWUlJHUQ 

K  .RUUHNWXUEHLZHUW� GHU YRP JHRPHWULVFKHQ )RUPIDNWRU XQG GHU NRQYHQWLRQHOO YHUI�JEDUHQ 
'XNWLOLWlW GHV :HUNVWRIIHV DEKlQJW 

[D  YHUDOOJHPHLQHUWH )RUPEHLZHUWH �D  RGHU ��D  

D� E� c .RHIIL]LHQWHQ LP $XVGUXFN I�U K 
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$QKDQJ , %LHJHGULOONQLFNHQ YRQ 7UlJHUQ VRZLH 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ YRQ JHGU�FNWHQ  
%DXWHLOHQ 

,W 7RUVLRQVWUlJKHLWVPRPHQW 

,Z :|OEPRPHQW 

,] )OlFKHQWUlJKHLWVPRPHQW XP GLH VFKZDFKH $FKVH 

k] .HQQZHUW I�U GLH 5DQGEHGLQJXQJ I�U GLH VHLWOLFKH 9HUVFKLHEXQJ 

kZ .HQQZHUW I�U GLH 5DQGEHGLQJXQJ I�U GLH 'UHKXQJ XP GLH /lQJVDFKVH 

k\ .HQQZHUW I�U GLH 5DQGEHGLQJXQJ I�U GLH 9HUVFKLHEXQJ LQ GHU %HODVWXQJVHEHQH 

ZWN  GLPHQVLRQVORVHU 7RUVLRQVSDUDPHWHU 

J9  EH]RJHQH GLPHQVLRQVORVH .RRUGLQDWH GHV /DVWDQJULIIVSXQNWHV 

M9  %H]RJHQHU GLPHQVLRQVORVHU 3DUDPHWHU I�U GLH (LQIDFKV\PPHWULH GHV 4XHUVFKQLWWHV 

FUP  %H]RJHQHV GLPHQVLRQVORVHV LGHDOHV %LHJHGULOONQLFNPRPHQW 

]D DXI GHQ 6FKZHUSXQNW EH]RJHQH .RRUGLQDWH GHV /DVWDQJULIIVSXQNWHV 

]V DXI GHQ 6FKZHUSXQNW EH]RJHQH .RRUGLQDWH GHV 6FKXEPLWWHOSXQNWHV 

]J DXI GHQ 6FKZHUSXQNW EH]RJHQH .RRUGLQDWH GHV /DVWDQJULIIVSXQNWHV  

]M (LQIDFKV\PPHWULHNRQVWDQWH 

c +|KH HLQHU /LSSH 

I\  %HLZHUW ]XU (LQIDFKV\PPHWULH 

KI $EVWDQG ]ZLVFKHQ GHQ *XUWVFKZHUSXQNWHQ 

KV $EVWDQG GHU 6FKXEPLWWHOSXQNWH YRQ 2EHUJXUW XQG 8QWHUJXUW 

,IF )OlFKHQWUlJKHLWVPRPHQW GHV 'UXFNJXUWHV XP GLH VFKZDFKH $FKVH GHV 4XHUVFKQLWWHV 

,IW )OlFKHQWUlJKHLWVPRPHQW GHV =XJJXUWHV XP GLH VFKZDFKH $FKVH GHV 4XHUVFKQLWWHV 

�&�� &�� &�� &���� &���� %HLZHUWH LQ GHQ *OHLFKXQJHQ I�U GDV EH]RJHQH GLPHQVLRQVORVH LGHDOH 
%LHJHGULOONQLFNPRPHQW 

NFU�\� NFU�] � NFU�7 LGHDOH %LHJHNQLFNODVW �\�\ XQG ]�] $FKVHQ� XQG 'ULOONQLFNODVW 

LV SRODUHU 7UlJKHLWVUDGLXV 
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]Z\Z�DD  %HLZHUWH LQ GHU *OHLFKXQJ I�U 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ PLW 1RUPDONUDIW 

Wk O�  %HLZHUWH LQ GHQ *OHLFKXQJHQ I�U GHQ EH]RJHQHQ 6FKODQNKHLWVJUDG 7O  

;V���O  %HLZHUWH ]XU %HUHFKQXQJ YRQ WO  

$QKDQJ -  4XHUVFKQLWWVHLJHQVFKDIWHQ 

γGE ��  .HKO� RGHU :XOVWEHLZHUWH 

EVK %UHLWH HEHQHU 4XHUVFKQLWWVWHLOH 

D  .HKO� RGHU :XOVWEHLZHUW� :LQNHO ]ZLVFKHQ HEHQHQ 4XHUVFKQLWWVWHLOHQ� GLH DQ .HKOHQ RGHU 
:XOVWH DQJUHQ]HQ 

D 'XUFKPHVVHU GHV GHU .HKOH RGHU GHP :XOVW HLQJHVFKULHEHQHQ .UHLVHV 

$10(5.81* 'LH )RUPHO]HLFKHQ I�U GLH 4XHUVFKQLWWVZHUWH VLQG �LQ -�� XQG -�� DQJHJHEHQ� XQG ZHUGHQ KLHU 
QLFKW ZLHGHUKROW� 

$QKDQJ .  0LWWUDJHQGH %UHLWHQ EHL GHU %DXWHLOEHPHVVXQJ 

EHII PLWWUDJHQGH %UHLWH 

! E� %UHLWH GHV DXVNUDJHQGHQ RGHU KDOEH %UHLWH GHV LQQHUHQ� EHLGVHLWLJ JHKDOWHQHQ 4XHU�
VFKQLWWVWHLOV 

/H $EVWDQG GHU 0RPHQWHQQXOOSXQNWH" 

VE  %HLZHUW I�U GLH PLWWUDJHQGH %UHLWH 

N  LGHHOOHV %UHLWHQ�/lQJHQYHUKlOWQLV GHV *XUWHV 

$VW 4XHUVFKQLWWVIOlFKH DOOHU DXI GHU KDOEHQ *XUWEUHLWH DQJHRUGQHWHQ /lQJVVWHLIHQ  

DVW�� %H]RJHQH 4XHUVFKQLWWVIOlFKH GHU 6WHLIHQ = 4XHUVFKQLWWVIOlFKH GHU 6WHLIHQ GLYLGLHUW GXUFK GHQ 
$EVWDQG GHU 0LWWHOSXQNW GHU 6WHLIHQ 

VH EHDQVSUXFKWH /lQJH LP $QVFKOXVV GHV 6WHJHV DQ GHQ *XUW 

$QKDQJ  / .ODVVLIL]LHUXQJ YRQ $QVFKO�VVHQ 

) /DVW� YHUDOOJHPHLQHUWH .UDIW 

)X  /DVW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW� YHUDOOJHPHLQHUWH .UDIW LP *UHQ]]XVWDQG GHU 7UDJ�
IlKLJNHLW  

Y YHUDOOJHPHLQHUWH 9HUIRUPXQJ 

YX 9HUIRUPXQJ� GLH ]XU YHUDOOJHPHLQHUWHQ .UDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW JHK|UW 
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$QKDQJ 0  *HNOHEWH 9HUELQGXQJHQ 

fY�DGK &KDUDNWHULVWLVFKH :HUWH GHU 6FKHUIHVWLJNHLW YRQ .OHEVWRIIHQ 

W  0LWWHOZHUW GHU 6FKHUVSDQQXQJ LQ GHU .OHEHIXJH 

0Dγ  7HLOVLFKHUKHLWVEHLZHUW I�U JHNOHEWH 9HUELQGXQJHQ 

 

1.� DeILnLtLon Ger %DuteLODFKVen 

��� 'LH %DXWHLODFKVHQ ZHUGHQ LP $OOJHPHLQHQ ZLH IROJW GHILQLHUW� 

[�[ ² OlQJV GHV %DXWHLOV 

\�\ ² 4XHUVFKQLWWVDFKVH 

]�] ² 4XHUVFKQLWWVDFKVH 

��� 'LH 4XHUVFKQLWWVDFKVHQ YRQ $OXPLQLXPEDXWHLOHQ ZHUGHQ ZLH IROJW GHILQLHUW� 

� DOOJHPHLQ� 

\�\ ² 4XHUVFKQLWWVDFKVH SDUDOOHO ]X GHQ )ODQVFKHQ 

]�] ² 4XHUVFKQLWWVDFKVH UHFKWZLQNOLJ ]X GHQ )ODQVFKHQ 

� I�U :LQNHOSURILOH� 

\�\ ² $FKVH SDUDOOHO ]XP NOHLQHUHQ 6FKHQNHO 

]�] ² $FKVH UHFKWZLQNOLJ ]XP NOHLQHUHQ 6FKHQNHO 

� ZHQQ HUIRUGHUOLFK� 

X�X ² +DXSWDFKVH �ZHQQ VLH QLFKW PLW GHU \�\ $FKVH �EHUHLQVWLPPW� 

Y�Y ² 1HEHQDFKVH �ZHQQ VLH QLFKW PLW GHU ]�] $FKVH �EHUHLQVWLPPW� 

��� 'LH 6\PEROH I�U GLH $EPHVVXQJHQ XQG I�U GLH $FKVHQ YRQ $OXPLQLXPSURILOHQ VLQG LQ %LOG ��� DQJHJHEHQ� 

��� 'LH 9HUHLQEDUXQJ I�U ,QGL]HV ]XU %H]HLFKQXQJ GHU $FKVHQ YRQ 0RPHQWHQ ODXWHW� Ä(V JLOW GLH $FKVH� XP 
GLH GDV 0RPHQW ZLUNW�³ 

$10(5.81* $OOH 5HJHOQ GLHVHV (XURFRGH EH]LHKHQ VLFK DXI GLH (LJHQVFKDIWHQ LQ GHQ +DXSWDFKVHQULFKWXQJHQ� 
ZHOFKH LP $OOJHPHLQHQ DOV \�\�$FKVH XQG ]�]�$FKVH I�U V\PPHWULVFKH 4XHUVFKQLWWH XQG X�X�$FKVH XQG Y�Y�$FKVH I�U 
XQV\PPHWULVFKH 4XHUVFKQLWWH� ZLH ]� %� :LQNHO� IHVWJHOHJW VLQG� 

1.� AuVI�KrungVVSezLILkDtLon 

��� (V VROOWH HLQH $XVI�KUXQJVVSH]LILNDWLRQ YRUEHUHLWHW ZHUGHQ� GLH DOOH I�U GLH $XVI�KUXQJ GHU $UEHLWHQ 
HUIRUGHUOLFKHQ WHFKQLVFKHQ ,QIRUPDWLRQHQ HQWKlOW� =X GLHVHQ ,QIRUPDWLRQHQ JHK|UHQ GLH $XVI�KUXQJVNODVVH�Q�� 
GLH *�OWLJNHLW QLFKW QRUPDWLYHU 7ROHUDQ]HQ LQ !(1 ������"� HLQH YROOVWlQGLJH JHRPHWULVFKH %HVFKUHLEXQJ� 
GLH YRUJHVHKHQHQ :HUNVWRIIH I�U %DXWHLOH XQG $QVFKO�VVH� $UW XQG *U|�H GHU 9HUELQGXQJVPLWWHO� 6FKZHL��
DQIRUGHUXQJHQ XQG $QIRUGHUXQJHQ DQ GLH $XVI�KUXQJ GHU $UEHLWHQ� !(1 ������" HQWKlOW HLQH hEHUVLFKW 
]X GHQ ]XU 9HUI�JXQJ ]X VWHOOHQGHQ ,QIRUPDWLRQHQ� 
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%LOG 1.1 ² DeILnLtLon Ger AFKVen I�r YerVFKLeGene 4uerVFKnLtte 
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2 *runGODgen I�r GLe 7rDgwerkVSODnung 

2.1 AnIorGerungen 

2.1.1 *runGOegenGe AnIorGerungen 

���3 )�U GLH 7UDJZHUNVSODQXQJ YRQ $OXPLQLXPWUDJZHUNHQ JHOWHQ GLH *UXQGODJHQ YRQ (1 �����  

���3 'DU�EHU KLQDXV JHOWHQ I�U $OXPLQLXPWUDJZHUNH GLH LQ GLHVHP $EVFKQLWW DQJHJHEHQHQ 5HJHOQ�  

���3 'LH JUXQGOHJHQGHQ $QIRUGHUXQJHQ YRQ (1 ����� $EVFKQLWW �� JHOWHQ DOV HUI�OOW� ZHQQ GHU (QWZXUI� GLH 
%HUHFKQXQJ XQG GLH %HPHVVXQJ PLW *UHQ]]XVWlQGHQ LQ 9HUELQGXQJ PLW (LQZLUNXQJHQ QDFK (1 ���� XQG 
7HLOVLFKHUKHLWVEHLZHUWHQ XQG /DVWNRPELQDWLRQHQ QDFK (1 ���� GXUFKJHI�KUW ZLUG� 

��� 'LH %HPHVVXQJVUHJHOQ I�U GLH *UHQ]]XVWlQGH GHU 7UDJIlKLJNHLW� *HEUDXFKVWDXJOLFKNHLW XQG I�U GLH 
'DXHUKDIWLJNHLW LQ GHQ YHUVFKLHGHQHQ 7HLOHQ YRQ (1 ���� VROOWHQ I�U GLH MHZHLOLJHQ $QZHQGXQJVEHUHLFKH 
DQJHZHQGHW ZHUGHQ�  

2.1.2 %eKDnGOung Ger =uYerOlVVLgkeLt 

��� )DOOV HLQH DQGHUH DOV GLH LQ GLHVHU 1RUP HPSIRKOHQH =XYHUOlVVLJNHLW JHIRUGHUW ZLUG� VROOWH GLHVH 
YRU]XJVZHLVH GXUFK HQWVSUHFKHQGH *�WHVLFKHUXQJ EHL GHU 7UDJZHUNVSODQXQJ XQG GHU $XVI�KUXQJ QDFK 
(1 ���� XQG !(1 ������" HUUHLFKW ZHUGHQ� 

��� $OXPLQLXPWUDJZHUNH XQG �EDXWHLOH ZHUGHQ LQ $XVI�KUXQJVNODVVHQ XQWHUWHLOW� VLHKH $QKDQJ $ GLHVHU 1RUP� 

��� 'LH $XVI�KUXQJ VROOWH GHQ )HVWOHJXQJHQ GHU !(1 ������ XQG (1 ������" HQWVSUHFKHQ� 'LH ,QIRUPD�
WLRQHQ� GLH QDFK !(1 ������" LQ GHU $XVI�KUXQJVVSH]LILNDWLRQ HQWKDOWHQ VHLQ P�VVHQ� VROOWHQ ]XU 
9HUI�JXQJ JHVWHOOW ZHUGHQ� 

$10(5.81* 'XUFK (1 ���� ]XJHODVVHQH 2SWLRQHQ N|QQHQ LQ HLQHP 1DWLRQDOHQ $QKDQJ ]X (1 �������� VSH]LIL]LHUW 
ZHUGHQ� XP GHU JHIRUGHUWHQ =XYHUOlVVLJNHLW ]X JHQ�JHQ� 

2.1.3 NutzungVGDuer� DDuerKDItLgkeLt unG 5oEuVtKeLt 

��� $EKlQJLJ YRQ GHU $UW GHU (LQZLUNXQJHQ� GLH GLH 'DXHUKDIWLJNHLW XQG 1XW]XQJVGDXHU �VLHKH (1 ����� 
EHHLQIOXVVHQ� VROOWH EHL $OXPLQLXPWUDJZHUNHQ )ROJHQGHV DQJHZHQGHW ZHUGHQ�  

� NRUURVLRQVJHUHFKWH *HVWDOWXQJ �VLHKH $EVFKQLWW �� 

� *HVWDOWXQJ LP +LQEOLFN DXI HLQH DXVUHLFKHQGH (UP�GXQJVVLFKHUKHLW �VLHKH (1 ��������� 

� %HU�FNVLFKWLJXQJ GHU $XVZLUNXQJ YRQ 9HUVFKOHL� EHLP (QWZXUI 

� %HPHVVXQJ I�U DX�HUJHZ|KQOLFKH (LQZLUNXQJHQ �VLHKH (1 ��������� 

� 6LFKHUVWHOOXQJ YRQ ,QVSHNWLRQV� XQG :DUWXQJVPD�QDKPHQ 

$10(5.81* � (PSIHKOXQJHQ I�U NRUURVLRQVJHUHFKWHV *HVWDOWHQ VLQG LP $QKDQJ & XQG $QKDQJ ' DQJHJHEHQ� 

$10(5.81* � $QIRUGHUXQJHQ I�U (UP�GXQJVEHPHVVXQJ VLHKH (1 ��������� 

2.2 *runGVltzOLFKeV zur %emeVVung mLt *renzzuVtlnGen 

��� 'LH LQ GLHVHU (1 �������� IHVWJHOHJWHQ %HDQVSUXFKEDUNHLWHQ I�U 4XHUVFKQLWWH XQG %DXWHLOH I�U GHQ 
*UHQ]]XVWDQG GHU 7UDJIlKLJNHLW QDFK (1 ���� VLQG DXV YHUHLQIDFKWHQ %HUHFKQXQJVPRGHOOHQ PLW DQHUNDQQWHU 
H[SHULPHQWHOOHU $XVVDJHNUDIW DEJHOHLWHW� 

��� 'LH LQ GLHVHU (1 �������� IHVWJHOHJWHQ %HDQVSUXFKEDUNHLWHQ G�UIHQ QXU YHUZHQGHW ZHUGHQ� ZHQQ GLH 
%HGLQJXQJHQ I�U GHQ :HUNVWRII QDFK $EVFKQLWW � HUI�OOW VLQG�  
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2.3 %DVLVYDrLDEOe 

2.3.1 ELnwLrkungen unG 8mgeEungVeLnIO�VVe 

��� (LQZLUNXQJHQ I�U GLH %HPHVVXQJ XQG .RQVWUXNWLRQ YRQ $OXPLQLXPWUDJZHUNHQ VROOWHQ QDFK (1 ���� 
HUPLWWHOW ZHUGHQ� )�U GLH .RPELQDWLRQ YRQ (LQZLUNXQJHQ XQG GLH 7HLOVLFKHUKHLWVEHLZHUWH VLHKH (1 ����� 
$QKDQJ $� 

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI (LQZLUNXQJHQ I�U EHVRQGHUH |UWOLFKH� NOLPDWLVFKH RGHU DX�HUJHZ|KQOLFKH 
6LWXDWLRQHQ IHVWOHJHQ� 

��� )�U GLH )HVWOHJXQJ GHU (LQZLUNXQJHQ ZlKUHQG GHU %DX]XVWlQGH ZLUG GLH $QZHQGXQJ GHU (1 �������� 
HPSIRKOHQ� 

��� 'LH $XVZLUNXQJHQ DEVHKEDUHU 6HW]XQJHQ XQG 6HW]XQJVXQWHUVFKLHGH VROOWHQ DXI GHU *UXQGODJH 
UHDOLVWLVFKHU $QQDKPHQ EHU�FNVLFKWLJW ZHUGHQ� 

��� 'LH (LQIO�VVH DXV XQJOHLFKPl�LJHQ 6HW]XQJHQ� HLQJHSUlJWHQ 9HUIRUPXQJHQ RGHU DQGHUHQ )RUPHQ YRQ 
9RUVSDQQXQJHQ ZlKUHQG GHU 0RQWDJH VROOWHQ GXUFK LKUHQ 1HQQZHUW N3  DOV VWlQGLJH (LQZLUNXQJ 
EHU�FNVLFKWLJW ZHUGHQ� 6LH ZHUGHQ PLW GHQ DQGHUHQ VWlQGLJHQ (LQZLUNXQJHQ N*  ]X HLQHU VWlQGLJHQ 
*HVDPWHLQZLUNXQJ �� NN 3* � ]XVDPPHQJHIDVVW� 

��� (LQZLUNXQJHQ� GLH ]X (UP�GXQJVEHDQVSUXFKXQJHQ I�KUHQ XQG QLFKW LQ (1 ���� IHVWJHOHJW VLQG� VROOWHQ 
QDFK (1 �������� IHVWJHOHJW ZHUGHQ� 

2.3.2 :erkVtoII- unG ProGukteLgenVFKDIten 

��� :HUNVWRIIHLJHQVFKDIWHQ I�U $OXPLQLXP XQG DQGHUH %DXSURGXNWH XQG JHRPHWULVFKH *U|�HQ I�U GLH 
%HPHVVXQJ VLQG LQ GHU 5HJHO GHQ HQWVSUHFKHQGHQ (1V� (7$*V RGHU (7$V ]X HQWQHKPHQ� VRIHUQ LQ GLHVHU 
1RUP NHLQH DQGHUHQ 5HJHOXQJHQ YRUJHVHKHQ VLQG�  

2.4 NDFKweLVYerIDKren mLt 7eLOVLFKerKeLtVEeLwerten 

2.4.1 %emeVVungVwerte Yon :erkVtoIIeLgenVFKDIten 

���3 )�U GLH %HPHVVXQJ XQG .RQVWUXNWLRQ YRQ $OXPLQLXPWUDJZHUNHQ VLQG GLH FKDUDNWHULVWLVFKHQ :HUWH N;  
RGHU GLH 1HQQZHUWH Q;  GHU :HUNVWRIIHLJHQVFKDIW QDFK GLHVHP (XURFRGH DQ]XVHW]HQ�  

2.4.2 %emeVVungVwerte Ger geometrLVFKen *r|�en 

��� *HRPHWULVFKH *U|�HQ I�U GLH 4XHUVFKQLWWH XQG $EPHVVXQJHQ GHV 7UDJZHUNV G�UIHQ GHQ 3URGXNWQRUPHQ 
RGHU GHQ =HLFKQXQJHQ I�U GLH $XVI�KUXQJ QDFK !(1 ������" HQWQRPPHQ ZHUGHQ� 6LH VLQG DOV 
1HQQZHUWH ]X EHKDQGHOQ� 

��� 'LH LQ GLHVHU 1RUP IHVWJHOHJWHQ %HPHVVXQJVZHUWH GHU JHRPHWULVFKHQ (UVDW]LPSHUIHNWLRQHQ XPIDVVHQ 

� GLH (LQIO�VVH DXV JHRPHWULVFKHQ ,PSHUIHNWLRQHQ YRQ %DXWHLOHQ� GLH GXUFK JHRPHWULVFKH 7ROHUDQ]HQ LQ 
GHQ 3URGXNWQRUPHQ RGHU $XVI�KUXQJVQRUPHQ EHJUHQ]W VLQG�  

� GLH (LQIO�VVH VWUXNWXUHOOHU ,PSHUIHNWLRQHQ LQIROJH +HUVWHOOXQJ XQG $XVI�KUXQJ� (LJHQVSDQQXQJHQ� 
XQJOHLFKPl�LJH 9HUWHLOXQJHQ GHU 6WUHFNJUHQ]H XQG GHU :lUPHHLQIOXVV]RQHQ� 
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2.4.3 %emeVVungVwerte Ger %eDnVSruFKEDrkeLt 

��� )�U $OXPLQLXPWUDJZHUNH JHOWHQ GLH *OHLFKXQJHQ ����F� RGHU ����G� YRQ (1 �����  

� �GNLL�N�N
0

G ��� D;;55 KK
γ

=  ����� 

'DEHL LVW 

N5   GHU FKDUDNWHULVWLVFKH :HUW HLQHU %HDQVSUXFKEDUNHLW� GHU PLW GHQ FKDUDNWHULVWLVFKHQ :HUWHQ RGHU 
1HQQZHUWHQ GHU :HUNVWRIIHLJHQVFKDIWHQ XQG $EPHVVXQJHQ HUPLWWHOW ZXUGH� 

0γ  GHU JOREDOH 7HLOVLFKHUKHLWVEHLZHUW I�U GLHVH %HDQVSUXFKEDUNHLW�  

$10(5.81* =XU 'HILQLWLRQ YRQ GNLN�L� XQG��� D;;KK  VLHKH (1 ����� 

2.4.4 NDFKweLV Ger /DgeVLFKerKeLt (E48) 

��� 'DV 1DFKZHLVIRUPDW EHLP 1DFKZHLV GHU /DJHVLFKHUKHLW �(48� QDFK (1 ����� $QKDQJ $� 7DEHOOH ��� 
�$�� JLOW DXFK I�U GLH %HPHVVXQJV]XVWlQGH PLW lKQOLFKHQ 9RUDXVVHW]XQJHQ ZLH EHL �(48�� ]� %� I�U GLH 
%HPHVVXQJ YRQ 9HUDQNHUXQJHQ RGHU GHQ 1DFKZHLV JHJHQ GDV $EKHEHQ YRQ /DJHUQ EHL 'XUFKODXIWUlJHUQ� 

2.5 %emeVVung mLt +LOIe Yon VerVuFKen 

��� 'LH FKDUDNWHULVWLVFKHQ %HDQVSUXFKEDUNHLWHQ 5. GLHVHU 1RUP ZXUGHQ DXI GHU *UXQGODJH YRQ (1 ����� 
$QKDQJ '� HUPLWWHOW� 

��� 8P I�U (PSIHKOXQJHQ YRQ 7HLOVLFKHUKHLWVEHLZHUWHQ *UXSSHQ PLW NRQVWDQWHQ =DKOHQZHUWHQ 0Lγ  ]X 
HUUHLFKHQ� ZXUGHQ GLH FKDUDNWHULVWLVFKHQ :HUWH N5  DXV  

0LGN γ⋅= 55  ����� 

EHVWLPPW 

'DEHL LVW 

G5   GLH %HPHVVXQJVZHUWH YRQ (1 ����� $QKDQJ '� 

0Lγ   GLH HPSIRKOHQHQ 7HLOVLFKHUKHLWVEHLZHUWH� 

$10(5.81* � 'LH HPSIRKOHQHQ =DKOHQZHUWH I�U GLH 7HLOVLFKHUKHLWVHLZHUWH 0Lγ  ZXUGHQ VR EHUHFKQHW� GDVV N5  
XQJHIlKU GHU ���4XDQWLOH HLQHU 9HUWHLOXQJ DXV HLQHU XQHQGOLFKHQ $Q]DKO YRQ 9HUVXFKVHUJHEQLVVHQ HQWVSULFKW� 

$10(5.81* � =X GHQ FKDUDNWHULVWLVFKHQ %HPHVVXQJVZHUWHQ GHU (UP�GXQJVIHVWLJNHLW XQG ]X GHQ 7HLOVLFKHUKHLWV�
EHLZHUWHQ 0Iγ  I�U GLH (UP�GXQJVQDFKZHLVH VLHKH (1 ��������� 

���  )�U GHQ )DOO� GDVV EHL )HUWLJWHLOHQ GLH %HDQVSUXFKEDUNHLW 5N DXV 9HUVXFKHQ HUPLWWHOW ZHUGHQ� VROOWH GDV LQ 
��� DXIJHI�KUWH 9HUIDKUHQ DQJHZHQGHW ZHUGHQ� 
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2.4.3 %emeVVungVwerte Ger %eDnVSruFKEDrkeLt 

��� )�U $OXPLQLXPWUDJZHUNH JHOWHQ GLH *OHLFKXQJHQ ����F� RGHU ����G� YRQ (1 �����  

� �GNLL�N�N
0

G ��� D;;55 KK
γ

=  ����� 

'DEHL LVW 

N5   GHU FKDUDNWHULVWLVFKH :HUW HLQHU %HDQVSUXFKEDUNHLW� GHU PLW GHQ FKDUDNWHULVWLVFKHQ :HUWHQ RGHU 
1HQQZHUWHQ GHU :HUNVWRIIHLJHQVFKDIWHQ XQG $EPHVVXQJHQ HUPLWWHOW ZXUGH� 

0γ  GHU JOREDOH 7HLOVLFKHUKHLWVEHLZHUW I�U GLHVH %HDQVSUXFKEDUNHLW�  

$10(5.81* =XU 'HILQLWLRQ YRQ GNLN�L� XQG��� D;;KK  VLHKH (1 ����� 

2.4.4 NDFKweLV Ger /DgeVLFKerKeLt (E48) 

��� 'DV 1DFKZHLVIRUPDW EHLP 1DFKZHLV GHU /DJHVLFKHUKHLW �(48� QDFK (1 ����� $QKDQJ $� 7DEHOOH ��� 
�$�� JLOW DXFK I�U GLH %HPHVVXQJV]XVWlQGH PLW lKQOLFKHQ 9RUDXVVHW]XQJHQ ZLH EHL �(48�� ]� %� I�U GLH 
%HPHVVXQJ YRQ 9HUDQNHUXQJHQ RGHU GHQ 1DFKZHLV JHJHQ GDV $EKHEHQ YRQ /DJHUQ EHL 'XUFKODXIWUlJHUQ� 

2.5 %emeVVung mLt +LOIe Yon VerVuFKen 

��� 'LH FKDUDNWHULVWLVFKHQ %HDQVSUXFKEDUNHLWHQ 5. GLHVHU 1RUP ZXUGHQ DXI GHU *UXQGODJH YRQ (1 ����� 
$QKDQJ '� HUPLWWHOW� 

��� 8P I�U (PSIHKOXQJHQ YRQ 7HLOVLFKHUKHLWVEHLZHUWHQ *UXSSHQ PLW NRQVWDQWHQ =DKOHQZHUWHQ 0Lγ  ]X 
HUUHLFKHQ� ZXUGHQ GLH FKDUDNWHULVWLVFKHQ :HUWH N5  DXV  

0LGN γ⋅= 55  ����� 

EHVWLPPW 

'DEHL LVW 

G5   GLH %HPHVVXQJVZHUWH YRQ (1 ����� $QKDQJ '� 

0Lγ   GLH HPSIRKOHQHQ 7HLOVLFKHUKHLWVEHLZHUWH� 

$10(5.81* � 'LH HPSIRKOHQHQ =DKOHQZHUWH I�U GLH 7HLOVLFKHUKHLWVHLZHUWH 0Lγ  ZXUGHQ VR EHUHFKQHW� GDVV N5  
XQJHIlKU GHU ���4XDQWLOH HLQHU 9HUWHLOXQJ DXV HLQHU XQHQGOLFKHQ $Q]DKO YRQ 9HUVXFKVHUJHEQLVVHQ HQWVSULFKW� 

$10(5.81* � =X GHQ FKDUDNWHULVWLVFKHQ %HPHVVXQJVZHUWHQ GHU (UP�GXQJVIHVWLJNHLW XQG ]X GHQ 7HLOVLFKHUKHLWV�
EHLZHUWHQ 0Iγ  I�U GLH (UP�GXQJVQDFKZHLVH VLHKH (1 ��������� 

���  )�U GHQ )DOO� GDVV EHL )HUWLJWHLOHQ GLH %HDQVSUXFKEDUNHLW 5N DXV 9HUVXFKHQ HUPLWWHOW ZHUGHQ� VROOWH GDV LQ 
��� DXIJHI�KUWH 9HUIDKUHQ DQJHZHQGHW ZHUGHQ� 
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3 :erkVtoIIe 

3.1 AOOgemeLneV 

��� 'LH LQ GLHVHP $EVFKQLWW DXIJHI�KUWHQ :HUNVWRIIHLJHQVFKDIWHQ ZHUGHQ DOV FKDUDNWHULVWLVFKH :HUWH 
DQJHJHEHQ� 6LH EDVLHUHQ DXI GHQ LQ GHU MHZHLOLJHQ 3URGXNWQRUP DQJHJHEHQHQ 0LQGHVWZHUWHQ 

��� :HLWHUH :HUNVWRIIHLJHQVFKDIWHQ ZHUGHQ LQ GHQ LQ ����� ]XVDPPHQJHVWHOOWHQ (1V DXIJHI�KUW� 

3.2 AOumLnLum I�r %DuteLOe 

3.2.1 :erkVtoIIDrten 

��� 'LHVH (XURSlLVFKH 1RUP EHIDVVW VLFK PLW (QWZXUI� %HUHFKQXQJ XQG .RQVWUXNWLRQ YRQ 7UDJZHUNHQ �DXV 
$OXPLQLXPOHJLHUXQJHQ� )�U .QHWOHJLHUXQJHQ QDFK (1 ����� JLOW 7DEHOOH ���D XQG I�U :HUNVWRII]XVWlQGH QDFK 
(1 ��� JHOWHQ 7DEHOOHQ ���D� ���E XQG ���F�� )�U (QWZXUI� %HUHFKQXQJ XQG .RQVWUXNWLRQ YRQ WUDJHQGHQ 
%DXWHLOHQ DXV GHQ LQ 7DEHOOH ���E DQJHJHEHQHQ *XVVOHJLHUXQJHQ VLHKH ��������  

$10(5.81* :HLWHUH ,QIRUPDWLRQHQ I�U GLH *HVWDOWXQJ YRQ WUDJHQGHQ %DXWHLOHQ DXV $OXPLQLXPOHJLHUXQJHQ VLQG LP 
$QKDQJ & DQJHJHEHQ� 

7DEeOOe 3.1D ² AOumLnLumknetOegLerungen I�r trDgenGe %DuteLOe 

%ezeLFKnung Ger /egLerung 
ProGuktIorm 

%eVtlnGLgkeLtVkODVVe 
(VLeKe 4� AnKDng & unG 

AnKDng D) 
NumerLVFKe 
%ezeLFKnung 

&KemLVFKe 
%ezeLFKnung 

(1 $:����� (1 $:�$O0Q�0J� 6+�67�3/ $ 
(1 $:����� (1 $:�$O0Q�0J��� 6+�67�3/ $ 

(1 $:����� (1 $:�$O 0Q� 6+�67�3/�(7�(3� (5�% $ 

(1 $:����������$ (1 $:�$O0J��%���&� 6+�67�3/� $ 

(1 $:����� (1 $:�$O0J�0Q��� 6+�67�3/ $ 

(1 $:����� (1 $:�$O 0J��� 6+�67�3/�(7���(3���(5�%� '7 $ 

(1 $:����� (1 $:�$O 0J���0Q��� 6+�67�3/�(7���(3���(5�%�'7� )2 $ �� 

(1 $:����� (1 $:�$O 0J�0Q 6+�67�3/�(7���(3���(5�% $ 

(1 $:����� (1 $:�$O 0J� 6+�67�3/� (7���(3���(5�%�'7�)2 $ 

(1 $:����� (1 $:�$O 0J6L (7�(3�(5�%�'7 % 

(1 $:����� (1 $:�$O 0J�6L&X  6+� 67�3/�(7�(3�(5�%�'7 % 

(1 $:����� (1 $:�$O 0J���6L (7�(3�(5�%�'7 % 

(1 $:�����$ (1 $:�$O 6L0J�$� (7�(3�(5�% % 

(1 $:����� (1 $:�$O 6L�0J0Q 6+�67�3/�(7�(3�(5�%�'7�)2 % 

(1 $:����� (1 $:�$O0J6L0Q (3 % 

(1 $:����� (1 $:�$O =Q���0J� 6+�67�3/�(7�(3�(5�%�'7 & 

(1 $:�����$ (1 $:�$O)H6L 6+� 67� 3/ % 

/egenGe   
 6+  %OHFKH �(1 ���� 
 67  %lQGHU �(1 ���� 
 3/  3ODWWHQ �(1 ���� 
 (7  VWUDQJJHSUHVVWH 5RKUH
 �(1 ���� 

 (3  VWUDQJJHSUHVVWH 3URILOH �(1 ���� 
 (5�%  VWUDQJJHSUHVVWH 6WDQJHQ �(1 ���� 
 '7   JH]RJHQH 5RKUH �(1 ���� 
 )2   6FKPLHGHWHLOH �(1 ���� 

��  VLHKH $QKDQJ &� &�������� 
��  QXU HLQIDFKH� RIIHQ VWUDQJJHSUHVVWH 9ROOTXHUVFKQLWWH RGHU GLFNZDQGLJH 5RKUH �EHU HLQHQ 'RUQ �QDKWORV�  
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3 :erkVtoIIe 

3.1 AOOgemeLneV 

��� 'LH LQ GLHVHP $EVFKQLWW DXIJHI�KUWHQ :HUNVWRIIHLJHQVFKDIWHQ ZHUGHQ DOV FKDUDNWHULVWLVFKH :HUWH 
DQJHJHEHQ� 6LH EDVLHUHQ DXI GHQ LQ GHU MHZHLOLJHQ 3URGXNWQRUP DQJHJHEHQHQ 0LQGHVWZHUWHQ 

��� :HLWHUH :HUNVWRIIHLJHQVFKDIWHQ ZHUGHQ LQ GHQ LQ ����� ]XVDPPHQJHVWHOOWHQ (1V DXIJHI�KUW� 

3.2 AOumLnLum I�r %DuteLOe 

3.2.1 :erkVtoIIDrten 

��� 'LHVH (XURSlLVFKH 1RUP EHIDVVW VLFK PLW (QWZXUI� %HUHFKQXQJ XQG .RQVWUXNWLRQ YRQ 7UDJZHUNHQ �DXV 
$OXPLQLXPOHJLHUXQJHQ� )�U .QHWOHJLHUXQJHQ QDFK (1 ����� JLOW 7DEHOOH ���D XQG I�U :HUNVWRII]XVWlQGH QDFK 
(1 ��� JHOWHQ 7DEHOOHQ ���D� ���E XQG ���F�� )�U (QWZXUI� %HUHFKQXQJ XQG .RQVWUXNWLRQ YRQ WUDJHQGHQ 
%DXWHLOHQ DXV GHQ LQ 7DEHOOH ���E DQJHJHEHQHQ *XVVOHJLHUXQJHQ VLHKH ��������  

$10(5.81* :HLWHUH ,QIRUPDWLRQHQ I�U GLH *HVWDOWXQJ YRQ WUDJHQGHQ %DXWHLOHQ DXV $OXPLQLXPOHJLHUXQJHQ VLQG LP 
$QKDQJ & DQJHJHEHQ� 

7DEeOOe 3.1D ² AOumLnLumknetOegLerungen I�r trDgenGe %DuteLOe 

%ezeLFKnung Ger /egLerung 
ProGuktIorm 

%eVtlnGLgkeLtVkODVVe 
(VLeKe 4� AnKDng & unG 

AnKDng D) 
NumerLVFKe 
%ezeLFKnung 

&KemLVFKe 
%ezeLFKnung 

(1 $:����� (1 $:�$O0Q�0J� 6+�67�3/ $ 
(1 $:����� (1 $:�$O0Q�0J��� 6+�67�3/ $ 

(1 $:����� (1 $:�$O 0Q� 6+�67�3/�(7�(3� (5�% $ 

(1 $:����������$ (1 $:�$O0J��%���&� 6+�67�3/� $ 

(1 $:����� (1 $:�$O0J�0Q��� 6+�67�3/ $ 

(1 $:����� (1 $:�$O 0J��� 6+�67�3/�(7���(3���(5�%� '7 $ 

(1 $:����� (1 $:�$O 0J���0Q��� 6+�67�3/�(7���(3���(5�%�'7� )2 $ �� 

(1 $:����� (1 $:�$O 0J�0Q 6+�67�3/�(7���(3���(5�% $ 

(1 $:����� (1 $:�$O 0J� 6+�67�3/� (7���(3���(5�%�'7�)2 $ 

(1 $:����� (1 $:�$O 0J6L (7�(3�(5�%�'7 % 

(1 $:����� (1 $:�$O 0J�6L&X  6+� 67�3/�(7�(3�(5�%�'7 % 

(1 $:����� (1 $:�$O 0J���6L (7�(3�(5�%�'7 % 

(1 $:�����$ (1 $:�$O 6L0J�$� (7�(3�(5�% % 

(1 $:����� (1 $:�$O 6L�0J0Q 6+�67�3/�(7�(3�(5�%�'7�)2 % 

(1 $:����� (1 $:�$O0J6L0Q (3 % 

(1 $:����� (1 $:�$O =Q���0J� 6+�67�3/�(7�(3�(5�%�'7 & 

(1 $:�����$ (1 $:�$O)H6L 6+� 67� 3/ % 

/egenGe   
 6+  %OHFKH �(1 ���� 
 67  %lQGHU �(1 ���� 
 3/  3ODWWHQ �(1 ���� 
 (7  VWUDQJJHSUHVVWH 5RKUH
 �(1 ���� 

 (3  VWUDQJJHSUHVVWH 3URILOH �(1 ���� 
 (5�%  VWUDQJJHSUHVVWH 6WDQJHQ �(1 ���� 
 '7   JH]RJHQH 5RKUH �(1 ���� 
 )2   6FKPLHGHWHLOH �(1 ���� 

��  VLHKH $QKDQJ &� &�������� 
��  QXU HLQIDFKH� RIIHQ VWUDQJJHSUHVVWH 9ROOTXHUVFKQLWWH RGHU GLFNZDQGLJH 5RKUH �EHU HLQHQ 'RUQ �QDKWORV�  
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7DEeOOe 3.1E ² AOumLnLumguVVOegLerungen I�r trDgenGe %DuteLOe 

%ezeLFKnung Ger /egLerung %eVtlnGLgkeLtVkODVVe  
(VLeKe 4� AnKDng & unG AnKDng D) NumerLVFKe %ezeLFKnung &KemLVFKe %ezeLFKnung 

(1 $&������ (1 $&�$O 6L�0J��� % 

(1 $&������ (1 $&�$O 6L�0J��� % 

(1 $&������ (1 $&�$O 6L��0J�D� % 

(1 $&������ (1 $&�$O6L�0J % 

(1 $&������ (1 $&�$O 6L���D� % 

(1 $&������ (1 $&�$O 0J� $ 
 

$10(5.81* � $QGHUH $OXPLQLXPOHJLHUXQJHQ XQG =XVWlQGH DOV GLH DXIJHI�KUWHQ G�UIHQ LP 1DWLRQDOHQ $QKDQJ 
IHVWJHOHJW ZHUGHQ� 

$10(5.81* � (PSIHKOXQJHQ ]XU $XVZDKO YRQ $OXPLQLXPOHJLHUXQJHQ VLQG LQ $QKDQJ & DQJHJHEHQ� 

3.2.2 :erkVtoIIeLgenVFKDIten Yon AOumLnLumknetOegLerungen 

��� 'LH FKDUDNWHULVWLVFKHQ :HUWH I�U GLH �����'HKQJUHQ]H fR XQG GLH =XJIHVWLJNHLW fX EHL $OXPLQLXP�
NQHWOHJLHUXQJHQ I�U EHVWLPPWH 7HPSHUDWXU� XQG 'LFNHQEHUHLFKH VLQG LQ 7DEHOOH ���D I�U %OHFKH� %lQGHU XQG 
3ODWWHQ� LQ 7DEHOOH ���E I�U VWUDQJJHSUHVVWH 3URGXNWH ZLH 6WlEH� 5RKUH XQG 3URILOH VRZLH I�U JH]RJHQH 5RKUH 
XQG LQ 7DEHOOH ���F I�U 6FKPLHGHWHLOH ]XVDPPHQJHVWHOOW� 'LH :HUWH LQ 7DEHOOH ���D� E XQG F VRZLH LQ 
7DEHOOH ��� XQG 7DEHOOH ��� �QXU I�U 9HUELQGXQJVPLWWHO DXV $OXPLQLXP� JHOWHQ I�U 7UDJZHUNH PLW 1XW]XQJV�
WHPSHUDWXUHQ ELV PD[LPDO �� �&� 

$10(5.81* )�U GLH $QZHQGXQJ HOHNWULVFK JHVFKZHL�WHU 5RKUH QDFK (1 ������ ELV � DOV WUDJHQGH 7HLOH JLEW GLHVH 
1RUP NHLQH 3URGXNWHLJHQVFKDIWHQ DQ� 'HU 1DWLRQDOH $QKDQJ GDUI 5HJHOQ I�U LKUH $QZHQGXQJ JHEHQ� 'LH .QLFN�
VSDQQXQJVOLQLH % ZLUG HPSIRKOHQ�  

��� %HL 1XW]XQJVWHPSHUDWXUHQ ]ZLVFKHQ �� �& XQG ��� �& VROOWH HLQH )HVWLJNHLWVDEPLQGHUXQJ EHU�FNVLFKWLJW 
ZHUGHQ� 

$10(5.81* � 'HU 1DWLRQDOH $QKDQJ GDUI 5HJHOQ ]XU $EPLQGHUXQJ GHU ]X YHUZHQGHQGHQ FKDUDNWHULVWLVFKHQ :HUWH 
DQJHEHQ� %HL 7HPSHUDWXUHQ ]ZLVFKHQ �� �& XQG ��� �& ZLUG GDV IROJHQGH 9HUIDKUHQ HPSIRKOHQ� 

$OOH FKDUDNWHULVWLVFKHQ )HVWLJNHLWVZHUWH �fR� fX� fR�KD] XQG fX�KD]� N|QQHQ DEJHPLQGHUW ZHUGHQ QDFK 

;N7 = >� ± k����7 ± ��� � ��@ ;N  ����� 

'DEHL LVW 

;N  GHU FKDUDNWHULVWLVFKH :HUW GHU )HVWLJNHLWVHLJHQVFKDIW GHV :HUNVWRIIV�  

;N7  GHU FKDUDNWHULVWLVFKH )HVWLJNHLWVZHUW I�U GHQ :HUNVWRII EHL HLQHU 7HPSHUDWXU 7�]ZLVFKHQ �� �& XQG ��� �&� 

7  GLH K|FKVWH 7HPSHUDWXU EHL GHU GDV 7UDJZHUN JHQXW]W ZLUG� 

k��� = ���  I�U NDOWYHUIHVWLJWH /HJLHUXQJHQ ��[[[�/HJLHUXQJHQ� �[[[�/HJLHUXQJHQ XQG (1 $: ����$�� 

k��� = ���  I�U NDOW DXVJHKlUWHWHQ :HUNVWRII ��[[[�/HJLHUXQJHQ XQG (1 $:������� 

%HL ��� �& JLOW DOOJHPHLQ .QLFNNODVVH % I�U DOOH $OXPLQLXPOHJLHUXQJHQ� %HL 7HPSHUDWXUHQ ]ZLVFKHQ �� �& XQG ��� �& 
VROOWH ]ZLVFKHQ .ODVVH $ XQG .ODVVH % LQWHUSROLHUW ZHUGHQ� 

DIN EN 1999-1-1:2014-03 
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$10(5.81* � =ZLVFKHQ �� �& XQG ��� �& NDQQ GLH $EPLQGHUXQJ GHU )HVWLJNHLWVZHUWH ZLHGHU ]XU�FNJHKHQ� ]� %� 
JHZLQQHQ GLH :HUNVWRIIH EHL 7HPSHUDWXUDEIDOO LKUH )HVWLJNHLWVZHUWH ZLHGHU ]XU�FN� %HL 7HPSHUDWXUHQ �EHU ��� �& VROOWH 
GLH $EPLQGHUXQJ GHV (ODVWL]LWlWVPRGXOV XQG ]XVlW]OLFK GLH ]HLWDEKlQJLJHQ� EOHLEHQGHQ )HVWLJNHLWVDEPLQGHUXQJHQ 
EHU�FNVLFKWLJW ZHUGHQ�  

��� ,Q GHQ 7DEHOOHQ ���D ELV ���F ZHUGHQ DXFK GLH FKDUDNWHULVWLVFKHQ :HUWH I�U GLH :lUPHHLQIOXVV]RQH 
������'HKQJUHQ]H fR�KD] XQG =XJIHVWLJNHLW fX�KD]� VRZLH GLH $EPLQGHUXQJVIDNWRUHQ �VLHKH ������� GLH .QLFN�
NODVVH �YHUZHQGHW LQ ����� XQG ������ XQG GHU ([SRQHQW LQ GHU 5DPEHUJ�2VJRRG�%H]LHKXQJ I�U GDV SODVWLVFKH 
9HUKDOWHQ DXIJHI�KUW�  

7DEeOOe 3.2D ² &KDrDkterLVtLVFKe :erte Ger 0�2 �-DeKngrenze fR unG Ger =ugIeVtLgkeLt fX (unge-
VFKweL�t unG I�r :E=)� 0LnGeVtwerte Ger %ruFKGeKnung $� AEmLnGerungVIDktoren UR�KD] unG UX�KD] Ln 
Ger :E=� .nLFkkODVVe unG E[Sonent QS I�r AOumLnLumknetOegLerungen ² %OeFKe� %lnGer unG PODtten 

/egLe-
rung 
EN-
A: 

=uVtDnG�� 
DLFke W�� fR 

�� fX $50
��� �� fR�KD]

�� IX�KD]
�� :E=-)Dktor�� %& 

��
 

nS 
��� �� 

PP 1�PP� � 1�PP� UR�KD]
�� UX�KD] 

���� 
+�� _ +���+�� d � _ � ��� _ ��� ��� � _ � 

�� ��� 
���� _ ���� ����  % �� _ �� 

+�� _ +���+�� d � _ � ��� _ ��� ��� � _ � ���� _ ���� ����  % �� _ �� 

���� 
+�� _ +�� d � _ � ��� _ ��� ��� � _ � 

�� ��� 
���� _ ���� ����  % �� _ �� 

+�� _ +�� d � _ � ��� _ ��� ��� � _ � ���� _ ���� ����  % �� _ �� 

���� 
+�� _ +�� d �� _ ���� ��� _ ��� ��� � _ � 

�� �� 
���� _ ���� ����  % �� _ �� 

+�� _ +�� d � ��� _ ��� ��� � _ � ���� _ ���� ����  % �� _ �� 

����� 
����$ 

2�+��� d �� �� ��� �� �� ��� � �  % � 

+�� _ +���+�� d ���� �� _ �� ��� � _ � 
�� ��� 

���� _ ���� ����  % �� _ �� 

+�� _ +���+�� d ���� ��� _ ��� ��� � _ � ���� _ ���� ����  % �� _ �� 

���� 
+�� _ +���+�� d �� ��� _ ��� ��� � _ � 

�� ��� 
���� _ ���� ����  % �� _ �� 

+�� _ +���+�� d �� ��� _ ��� ��� � _ � ���� _ ���� ����  % �� _ �� 

���� 
2 � +��� d ��� �� ��� �� �� ��� � �  % � 

+�� _ +���+�� d �� ��� _ ��� ��� � _ � ��� ��� ���� _ ���� ����  % �� _ �� 

���� 
2�+��� d �� �� ��� �� �� ��� � �  % � 

+��_+���+�� d �� ��� _ ��� ��� � _ � ��� ��� ���� _ ���� ����  % �� _ �� 

���� 
2�+��� d ��� �� ��� �� �� ��� � �  % � 

+��_+���+�� d �� ��� _ ��� ��� � _ � ��� ��� ���� _ ���� ����  % �� _ �� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

45

43



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

44 

7DEeOOe 3.2D �Iortgesetzt� 

/egLe-
rung 
EN-
A: 

=uVtDnG�� 
DLFke W�� fR 

�� fX 
$50

��� 

�� fR�KD]
�� IX�KD]

�� :E=-)Dktor�� %& 
��

 
nS 

��� �� 

PP 1�PP� � 1�PP� UR�KD]
�� UX�KD] 

���� 

2�+��� 
d �� ��� ��� �� ��� ��� 

� � 
 % 

� 
�� � W d �� ��� ��� ���� ��� ���  % 

+��_+���+�� d �� ��� _ ��� ��� � _ � 
��� ��� 

���� _ ���� ����  % �� _ �� 

+��_+���+�� d �� ��� _ ��� ��� � _ � ���� _ ���� ����  $ �� _ �� 

���� 

7� � 7��� d ���� ��� ��� �� �� ��� ���� ����  % � 

7� � 7��� d ���� ��� ��� � 
��� ��� ���� ����  $ �� 

7��� ���� � W 
 d �� ��� ��� ��� 

���� 

7� � 7��� d ���� ��� ��� �� ��� ��� ���� ����  % � 

7���7���� d���� ��� ��� �� 

��� ��� 

���� ����  $ �� 

7���� ���� � W  d ��� ��� ��� ���� ���� ����  $ �� 

7��7��� 
d � ��� ��� � ���� ����  $ �� 

� � W d ���� ��� ��� � ���� ����  $ �� 

7��� ���� � W  d ��� ��� ��� ��� ���� ����  $ �� 

���� 
7� d ���� 

��� ��� 
� 

��� ��� ���� ���� 
 

$ �� 
7��� d �� ���

����$ 
+�� _ +�� d ���� ��� _ ��� ��� � _ � 

�� �� 
���� _ ���� ����  

% 
�� _ �� 

+�� _ +�� d � ��� _ ��� ��� � _ � ���� _ ���� ����  �� _ �� 

�� :HQQ ]ZHL �GUHL� =XVWlQGH LQ HLQHU =HLOH DQJHJHEHQ ZHUGHQ� KDEHQ GLH GXUFK Ä~³JHWUHQQWHQ =XVWlQGH 
XQWHUVFKLHGOLFKH WHFKQRORJLVFKH :HUWH� ZHQQ VLH GXUFK Ä�³ JHWUHQQW VLQG� KDEHQ VLH GLH JOHLFKHQ :HUWH� �'LH 
=XVWlQGH ZHLVHQ GDQQ JHJHEHQHQIDOOV 8QWHUVFKLHGH EHL fR� $ XQG QS�DXI�� 

��  'LH :(=�:HUWH JHOWHQ I�U 0,*�6FKZHL�HQ XQG 'LFNHQ ELV ]X �� PP� %HL :,*�6FKZHL�HQ NDOWYHUIHVWLJWHU 
/HJLHUXQJHQ ��[[[� �[[[ XQG ����$� ELV ]X � PP JHOWHQ GLH JOHLFKHQ :HUWH� EHL :,*�6FKZHL�HQ DXV�
VFKHLGXQJVJHKlUWHWHU /HJLHUXQJHQ ��[[[ XQG �[[[� XQG 'LFNHQ ELV ]X � PP P�VVHQ GLH :(=�:HUWH XQG GDPLW 
DXFK GLH %HLZHUWH U PLW HLQHP )DNWRU ��� PXOWLSOL]LHUW ZHUGHQ� %HL JU|�HUHQ 'LFNHQ P�VVHQ ² ZHQQ NHLQH DQGHUHQ 
:HUWH YRUOLHJHQ ² GLH :(=�:HUWH XQG GLH %HLZHUWH U EHL DXVVFKHLGXQJVJHKlUWHWHQ /LHJHUXQJHQ ��[[[ XQG �[[[� 
ZHLWHU PLW HLQHP )DNWRU YRQ ��� XQG EHL NDOWYHUIHVWLJWHQ /HJLHUXQJHQ ��[[[� �[[[ XQG ����$� PLW HLQHP )DNWRU YRQ 
��� DEJHPLQGHUW ZHUGHQ� 'LHVH $EPLQGHUXQJHQ JHOWHQ QLFKW I�U GHQ =XVWDQG 2� 

��  $XI GHU *UXQGODJH YRQ $ �� ���� R$$= � QLFKW $�� 

��  %& = .QLFNNODVVH� VLHKH �������� ����� XQG ������ 
��  ([SRQHQW Q I�U GDV 5DPEHUJ�2VJRRGJHVHW] I�U GLH SODVWLVFKH %HUHFKQXQJ� (U JLOW QXU LQ 9HUELQGXQJ PLW GHP 

DXIJHI�KUWHQ fR�:HUW� 

��  'LH DQJHJHEHQHQ 0LQGHVWZHUWH GHU %UXFKGHKQXQJ JHOWHQ QLFKW I�U GHQ JHVDPWHQ 'LFNHQEHUHLFK VRQGHUQ LP 
:HVHQWOLFKHQ I�U JHULQJH 'LFNHQ� (LQ]HOKHLWHQ KLHU]X VLHKH (1 ����� 
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7DEeOOe 3.2E ² &KDrDkterLVtLVFKe :erte Ger 0�2 �-DeKngrenze fR unG Ger =ugIeVtLgkeLt fX (unge-
VFKweL�t unG I�r :E=)� 0LnGeVtwerte Ger %ruFKGeKnung $� AEmLnGerungVIDktoren UR�KD] unG UX�KD] Ln 

Ger :E=� .nLFkkODVVe unG E[Sonent QS I�r AOumLnLumknetOegLerungen ² 6trDngSreVVSroILOe� 
VtrDnggeSreVVte 5oKre� VtrDnggeSreVVte 6tDngen unG gezogene 5oKre 

/egLe-
rung 

EN-
A: 

ProGukt- 
Iorm =uVtDnG 

DLFke 
W �� �� fR 

�� fX 
�� $ 

�� �� fR�KD]
��� IX�KD]

�� :E=-)Dktor�� 
%& �� QS 

�� 
PP 1�PP� � 1�PP� UR�KD] UX�KD] 

���� 

(7� (3�(5�% 2 � +���� 
)� +��� W d ��� ��� ��� �� ��� ��� � � % � 

'7 
+�������� W d �� ��� ��� � 

��� ��� 
���� ���� % �� 

+�������� W d � ��� ��� � ���� ���� $ �� 

! 
���� (7� (3�(5�% 2�+��� 

)�+��� W d 25 �� ��� �� �� ��� � � % � 

���� 
(7� (3�(5�% 2�+��� 

)�+��� W d 25 �� ��� �� �� ��� � � % � 

'7 +��� 
+���+�� W d �� ��� ��� � ��� ��� ���� ���� % ���

" 

���� 

(3�(7�(5�% 
7� 

W d 5 ��� ��� � 
�� �� 

���� ���� % �� 

(3 � � W d �� ��� ��� � ���� ���� % �� 

(7�(3�(5�% 
7� 

W d 15 140 1�0 � 
�� ��� 

���� ���� $ �� 

'7 W d �� ��� ��� �� ���� ���� $ �� 

(3�(7�(5�% 7�� W d 15 ��� ��� �� �� ��� ���� ���� $ �� 

(3�(7�(5�% 
7�� 

W d 3 ��� ��� � 
�� ��� 

���� ���� $ �� 

(3 � � W d �� ��� ��� � ���� ���� $ �� 

!�
���� 

(3�(7�(5�% 
7� 

W � �� ��� ��0� �� 
�� ��� ���� 

���� % � 

'7 W d �� ��� ���� �� ���� % � 

(3�(7�(5�% 
7� 

W � �� ��� ��� � 
��� ��� ���� 

���� $ �� 

'7 W d �� ��� ��� �� ���� $ ��
" 

���� 

(3�(7�(5�% 
7� 

W d 3 ��� ��� � 
�� ��� 

���� ���� % �� 

(3 � � W d �� ��� ��� � ���� ���� % �� 

(3�(7�(5�% 
7� 

W d 25 160 195 ��
�� ��� 

���� ���� $ �� 

'7 W d �� ��� ��� �� ���� ���� $ �� 

(3�(7�(5�% 

7�� 

W d 10 ��� ��� ��

�� ��� 

���� ���� $ �� 

(3 �� � W d �� ��� ��� � ���� ���� $ �� 

'7 W d �� ��� ��� �� ���� ���� $ �� 
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7DEeOOe 3.2E �Iortgesetzt� 

/egLe-
rung 
EN-
A: 

ProGukt- 
Iorm =uVtDnG 

DLFke 
W �� �� fR 

�� fX 
�� $ 

�� �� fR�KD]
��� IX�KD]

�� :E=-)Dktor�� 
%& �� QS 

�� 
PP 1�PP� � 1�PP� UR�KD] UX�KD] 

����$ 
(3�2� (5�% 7�  

W d 5 ��� ��� � 

��� ��� 

���� ���� $ �� 
� � W d �� ��� ��� � ���� ���� $ �� 

�� � W d �� ��� ��� � ���� ���� $ �� 

(3�+� (7 7� 
W d � 215 255 � ���� ���� $ �� 

� � W d 10 200 250 � ���� ���� $ �� 
���� (3 7� W d �� ��� ��� � �� ��� ���� ���� $ �� 

���� 

(3�(7�(5�% 7� W d 25 ��� ��� �� ��� ��� ���� ���� % � 
!(3" 7� W d � ��� ��� � ��� ��� ���� ���� % �� 

!(3" 
(7 

7� 
W d � ��� ��� � 

��� ��� 

���� ���� $ �� 
� � W d 15 ��� ��� �� ���� ���� $ �� 

(5�% 7� 
W d �� ��� ��� � ���� ���� $ �� 

�� � W d ��� ��� ��� � ���� ���� $ �� 

'7 7� 
W d � ��� ��� � ���� ���� $ �� 

� � W d �� ��� ��� �� ���� ���� $ �� 

���� 
(3�(7�(5�% 7� W d 15 ��� ��� �� 

��� ��� 
���� ���� $ �� 

(3�(7�(5�% 7� �� � W � 40 ��� ��� �� ���� ���� $ �� 
'7 7� W d �� 2�0 ��� �� ���� ���� $ �� 

/egenGe 
 (3 VWUDQJJHSUHVVWH 3URILOH 
 (3�+ VWUDQJJHSUHVVWH +RKOSURILOH 
 (5�% VWUDQJJHSUHVVWHU 6WDE 
 (3�2 VWUDQJJHSUHVVWH RIIHQH 3URILOH 
 (7 VWUDQJJHSUHVVWH 5RKUH 
 '7 JH]RJHQH 5RKUH 
)X�QRWHQ ]X 7DEHOOH ���E� 
�� :R GLH :HUWH Iett DQJHJHEHQHQ VLQG� N|QQHQ LQ HLQLJHQ $XVI�KUXQJVIRUPHQ JU|�HUH 'LFNHQ XQG�RGHU JU|�HUH )HVWLJNHLWVZHUWH 

]XJHODVVHQ ZHUGHQ� VLHKH GLH LQ ��������� DXIJHI�KUWHQ (1V XQG SU(1V� ,Q GLHVHP )DOO N|QQHQ GLH :HUWH I�U 5S��� XQG 5P DOV 
fR XQG fX DQJHVHW]W ZHUGHQ�� :HQQ GLHVH JU|�HUHQ :HUWH YHUZHQGHW ZHUGHQ� P�VVHQ GLH HQWVSUHFKHQGHQ :(=�%HLZHUWH U QDFK 
GHQ *OHLFKXQJHQ ������ XQG ������ PLW GHQVHOEHQ :HUWH I�U fR�KD] XQG 
fX�KD]  EHUHFKQHW ZHUGHQ�  

�� :R GLH 0LQGHVWZHUWH GHU %UXFKGHKQXQJ Iett DQJHJHEHQ VLQG� JHOWHQ I�U HLQLJH $XVI�KUXQJVIRUPHQ RGHU 'LFNHQ JU|�HUH 
0LQGHVWZHUWH� 

�� 1DFK (1 �����!�����" JLOW IROJHQGH 5HJHO� Ä:enn der 4uerschnitt eines 3roIils sich Dus unterschiedlichen DicNen 
zusDPPensetzt� denen Yerschiedene :erte der PechDnischen (igenschDIten zugeordnet sind� gelten MeZeils die niedrigsten 
Iestgelegten :erte I�r den gesDPten 4uerschnitt des 3roIils�³ $EZHLFKHQG GDYRQ NDQQ GHU JU|�WH :HUW YHUZHQGHW ZHUGHQ� ZHQQ 
GHU +HUVWHOOHU GLHVHQ :HUW GXUFK HLQH JHHLJQHWH %HVFKHLQLJXQJ GHU 4XDOLWlWVVLFKHUXQJ EHOHJHQ NDQQ� 

�� 'LH :(=�:HUWH JHOWHQ I�U 0,*�6FKZHL�HQ XQG 'LFNHQ ELV ]X �� PP� %HL :,*�6FKZHL�HQ NDOWYHUIHVWLJWHU /HJLHUXQJHQ �!�[[[ 
XQG �[[["� ELV ]X � PP JHOWHQ GLH JOHLFKHQ :HUWH� EHL :,*�6FKZHL�HQ DXVVFKHLGXQJVJHKlUWHWHU /HJLHUXQJHQ ��[[[ XQG �[[[� 
XQG 'LFNHQ ELV ]X � PP P�VVHQ GLH :(=�:HUWH PLW HLQHP )DNWRU YRQ ��� PXOWLSOL]LHUW ZHUGHQ XQG GDPLW DXFK GLH %HLZHUWH U� %HL 
JU|�HUHQ 'LFNHQ ² IDOOV NHLQH DQGHUHQ :HUWH YRUOLHJHQ ² P�VVHQ GLH :(=�:HUWH XQG GLH %HLZHUWH U EHL DXVVFKHLGXQJV�
JHKlUWHWHQ /LHJHUXQJHQ ��[[[ XQG �[[[� ZHLWHU PLW HLQHP )DNWRU YRQ ��� DEJHPLQGHUW ZHUGHQ XQG EHL NDOWYHUIHVWLJWHQ 
/HJLHUXQJHQ ��[[[� �[[[ XQG ����$� PLW HLQHP )DNWRU YRQ ���� 'LHVH $EPLQGHUXQJHQ JHOWHQ QLFKW I�U GHQ =XVWDQG 2� 

�� ����� $$ =  

�� %&   %HXONODVVH� VLHKH �������� ����� XQG ������ 
�� n�:HUW LP $XVGUXFN YRQ 5DPEHUJ�2VJRRG I�U SODVWLVFKH %HUHFKQXQJ� (U JLOW QXU LQ 9HUELQGXQJ PLW GHP DXIJHI�KUWHQ  IR�:HUW 

�PLQLPDOHU JHQRUPWHU :HUW�� 
!gestrichener Text" 

 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

48

Nds. MBl. Nr. 3 c/2019

46



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

4� 

7DEeOOe 3.2F ² &KDrDkterLVtLVFKe :erte I�r GLe 0�2 �-DeKngrenze fR� =ugIeVtLgkeLt fX (ungeVFKweL�t 
unG I�r :E=)� 0LnGeVtwert $ Ger %ruFKGeKnung unG %euOkODVVe I�r AOumLnLumknetOegLerungen ² 

6FKmLeGeerzeugnLVVe 

/egLerung 
EN-A: 

=u-
VtDnG 

DLFke 
ELV zu 

PP 
5LFKtung 

fR fX fR�KD]�� IX�KD]�� $�� 
� 

%euOkODVVe 
1�PPð 

���� +��� ��� /lQJV��/�� �� ��� �� ��� �� % 

���� +��� ��� 
/lQJV �/� ��� ��� ��� ��� �� % 

WUDQVYHUVDO �7� ��� ��� ��� ��� �� % 

���� 7� ��� 
/lQJV �/� ��� ��� 

��� �� ��� �� 
� $ 

WUDQVYHUVDO �7� ��� ��� � $ 

��� UR�KD]� UX�KD]  %HUHFKQXQJ QDFK *OHLFKXQJ ������ XQG ������ 

�� %HL 'LFNHQ �EHU �� PP �0,*�6FKZHL�HQ� RGHU � PP �:,*�6FKZHL�HQ� VLHKH 7DEHOOH ����E )X�QRWH ��� 

�� 
R$$ ����=  

 

3.2.3 :erkVtoIIeLgenVFKDIten Yon AOumLnLumguVVOegLerungen 

3.2.3.1 AOOgemeLneV 

��� (1 �������� NDQQ LP $OOJHPHLQHQ QLFKW DXI *XVVHU]HXJQLVVH DQJHZDQGW ZHUGHQ�  

$10(5.81* � 'LH %HPHVVXQJVUHJHOQ N|QQHQ I�U DOV 6DQG� RGHU .RNLOOHQJXVV KHUJHVWHOOWH (U]HXJQLVVH DXV GHQ LQ 
7DEHOOH ��� DQJHJHEHQHQ :HUNVWRIIHQ YHUZHQGHW ZHUGHQ� ZHQQ GLH LQ &���� YRQ $QKDQJ & DXIJHI�KUWHQ ]XVlW]OLFKHQ XQG 
VSH]LHOOHQ 5HJHOQ XQG 4XDOLWlWVDQIRUGHUXQJHQ EHIROJW ZHUGHQ�  

$10(5.81* � 'HU 1DWLRQDOH $QKDQJ GDUI 4XDOLWlWVDQIRUGHUXQJHQ I�U GLH +HUVWHOOXQJ YRQ *XVVHU]HXJQLVVHQ JHEHQ� 

3.2.3.2 &KDrDkterLVtLVFKe :erte 

��� 'LH FKDUDNWHULVWLVFKHQ :HUWH GHU ��� ��'HKQJUHQ]H fR XQG GHU =XJIHVWLJNHLW fX I�U 6DQG� XQG 
.RNLOOHQJXVV� GLH YRP *LH�HU RGHU GHU *LH�HUHL I�U MHGH 6WHOOH GHV *XVVVW�FNHV HLQJHKDOWHQ ZHUGHQ P�VVHQ� 
VLQG LQ 7DEHOOH ��� DXIJHI�KUW� 'LH DQJHJHEHQHQ :HUWH EHWUDJHQ �� � GHU LQ !(1 ���������" 
DXIJHI�KUWHQ :HUWH� GLH QXU I�U JHWUHQQW JHJRVVHQH 3UREHN|USHU JHOWHQ �VLHKH !(1 ���������� �������"��  

$10(5.81* 'LH I�U $�� LQ 7DEHOOH ��� DXIJHI�KUWHQ :HUWH EHWUDJHQ �� � GHU 'HKQXQJVZHUWH YRQ 
!(1 ���������"� GLH QXU I�U JHWUHQQW JHJRVVHQH 3UREHN|USHU JHOWHQ �VLHKH !(1 ���������� �������"� 
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7DEeOOe 3.3 ² &KDrDkterLVtLVFKe :erte Ger 0�2 �-DeKngrenze fR unG Ger =ugIeVtLgkeLt fX  
Yon AOumLnLumguVVOegLerungen ² 6DnG- oGer .okLOOenguVV 

/egLerung *Le�SrozeVV =uVtDnG 
fR �fRF� 
1�PP� 

fX �fXF� 
1�PP� 

$�� 

� �� 

(1 $&������ 
.RNLOOHQJXVV 7� ��� ��� ��� 

.RNLOOHQJXVV 7�� ��� ��� � 

(1 $&������ 
.RNLOOHQJXVV 7� ��� ��� ��� 

.RNLOOHQJXVV 7�� ��� ��� � 

(1 $&������ .RNLOOHQJXVV ) �� ��� ���� 

(1 $&������ 

.RNLOOHQJXVV 7� ��� ��� ��� 

6DQGJXVV 7� ��� ��� ��� 

.RNLOOHQJXVV 7�� ��� ��� � 

(1 $&������ 
.RNLOOHQJXVV ) �� ��� � 

6DQGJXVV ) �� ��� ��� 

(1 $&������ 
.RNLOOHQJXVV ) �� ��� ��� 

6DQGJXVV ) �� ��� ��� 
��  =X $QIRUGHUXQJHQ DQ GLH 'HKQXQJ EHL GHU %HPHVVXQJ YRQ *XVVVW�FNHQ VLHKH &���������� 

 

3.2.4 AEmeVVungen� *ewLFKte unG 7oOerDnzen 

��� 'LH $EPHVVXQJHQ XQG 7ROHUDQ]HQ YRQ 6WUDQJSUHVVSURGXNWHQ� %OHFKHQ XQG 3ODWWHQ� JH]RJHQHQ 5RKUHQ� 
'UDKW XQG 6FKPLHGHVW�FNHQ VROOWHQ PLW GHQ LQ ������� DXIJHI�KUWHQ (1V XQG SU(1V �EHUHLQVWLPPHQ� 

��� 'LH $EPHVVXQJHQ XQG 7ROHUDQ]HQ YRQ *XVVHU]HXJQLVVHQ VROOWHQ PLW GHQ LQ ������� DXIJHI�KUWHQ (1V 
XQG SU(1V �EHUHLQVWLPPHQ�  

3.2.5 %emeVVungVwerte Ger :erkVtoIIkennwerte 

���  )�U GLH :HUNVWRIINHQQZHUWH GHU $OXPLQLXPOHJLHUXQJHQ� ZHOFKH GLH YRUOLHJHQGH (XURSlLVFKH 1RUP 
DEGHFNW� VLQG IROJHQGH %HPHVVXQJVZHUWH DQ]XQHKPHQ� 

� (ODVWL]LWlWVPRGXO ( = �� ��� 1�PP�� 

� 6FKXEPRGXO * = �� ��� 1�PP�� 

� 4XHUGHKQXQJV]DKO Q = ���� 

� OLQHDUHU :lUPHDXVGHKQXQJVNRHIIL]LHQW D = �� u ��±� MH �&� 

� 'LFKWH U = � ��� NJ�P�� 

���  :HUNVWRIIHLJHQVFKDIWHQ I�U .RQVWUXNWLRQHQ XQWHU HUK|KWHQ 7HPSHUDWXUHQ LP %UDQGIDOO VLQG LQ 
(1 �������� DQJHJHEHQ� 
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3.3 VerELnGungVmLtteO 

3.3.1 AOOgemeLneV 

��� 9HUELQGXQJVPLWWHO VROOWHQ I�U LKUH VSH]LHOOH $QZHQGXQJ JHHLJQHW VHLQ�  

��� *HHLJQHWH 9HUELQGXQJVPLWWHOQ VLQG 6FKUDXEHQ� 9HUELQGXQJVPLWWHO I�U JOHLWIHVWH 9HUELQGXQJHQ� 9ROOQLHWH� 
VSH]LHOOH 9HUELQGXQJVPLWWHO�  6FKZHL�QlKWH XQG .OHEVWRIIH� 

$10(5.81* )�U .OHEVWRIIH� VLHKH $QKDQJ 0� 

3.3.2 6FKrDuEen� 0uttern unG 6FKeLEen 

3.3.2.1 AOOgemeLneV 

��� 6FKUDXEHQ� 0XWWHUQ XQG 6FKHLEHQ VROOWHQ GHQ EHVWHKHQGHQ (1V� SU(1V XQG ,62�1RUPHQ HQWVSUHFKHQ� 
)�U WUDJHQGH 9HUELQGXQJHQ VROOWHQ 6FKUDXEHQ XQG 1LHWH QDFK 7DEHOOH ��� YHUZHQGHW ZHUGHQ�  

��� 'LH 0LQGHVWZHUWH GHU ��� ��'HKQJUHQ]H Rf  XQG GHU =XJIHVWLJNHLW Xf � GLH DOV FKDUDNWHULVWLVFKH :HUWH I�U 
GLH %HUHFKQXQJHQ DQ]XQHKPHQ VLQG� VLQG LQ 7DEHOOH ��� DQJHJHEHQ�  

��� $OXPLQLXPVFKUDXEHQ XQG �QLHWH VROOWHQ QXU EHL 9HUELQGXQJHQ GHU .DWHJRULH $ �/RFKOHLEXQJV�
YHUELQGXQJHQ� VLHKH 7DEHOOH ���� YHUZHQGHW ZHUGHQ�  

$10(5.81* � *HJHQZlUWLJ JLEW HV NHLQH (1�1RUP� GLH DOOH $QIRUGHUXQJHQ DQ $OXPLQLXPVFKUDXEHQ DEGHFNW� )�U GLH 
$QZHQGXQJ GHU LQ 7DEHOOH ��� DXIJHI�KUWHQ 6FKUDXEHQ VLQG (PSIHKOXQJHQ LP $QKDQJ & DQJHJHEHQ� 'HU 1DWLRQDOH 
$QKDQJ GDUI 5HJHOQ DQJHEHQ�  

$10(5.81* � *HJHQZlUWLJ JLEW HV NHLQH (1�1RUP� GLH DOOH $QIRUGHUXQJHQ DQ 9ROOQLHWH DXV $OXPLQLXP DEGHFNW� )�U 
GLH $QZHQGXQJ GHU LQ 7DEHOOH ��� DXIJHI�KUWHQ 9ROOQLHWH VLQG (PSIHKOXQJHQ LP $QKDQJ & DQJHJHEHQ�  

��� *HZLQGHIRUPHQGH 6FKUDXEHQ XQG %OLQGQLHWH N|QQHQ EHL G�QQZDQGLJHQ %DXWHLOHQ YHUZHQGHW ZHUGHQ� 
5HJHOQ KLHU]X VLQG LQ (1 �������� DQJHJHEHQ� 
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7DEeOOe 3.4 ² 0LnGeVtwerte Ger 0�2�-DeKngrenze fR unG Ger =ugIeVtLgkeLt fX  
I�r 6FKrDuEen unG VoOOnLete 

:erkVtoII VerELn-
GungVmLtteO 

/egLerung 
num. 

%ezeLFK-
nung 

EN A:- 

/egLerung 
FKem. 

%ezeLFK-
nung 

EN A:- 

=uVtDnG 
oGer 

)eVtLgkeLtV-
kODVVe 

DurFK-
meVVer 

fR �� 
1�PP� 

IX �� 
1�PP� 

$OXPLQLXP�
/HJLHUXQJ 

9ROO�1LHWH �� 

���� $O0J� 
+��� d �� ��� ��� 
+���+�� d �� ��� ��� 

���� $O0J� 
+��� d �� �� ��� 
+���+�� d �� ��� ��� 

���� $O6L�0J0Q 
7� d �� ��� ��� 
7� d �� ��� ��� 

6FKUDXEHQ �� 

����  
$O0J� �� 

d �� ��� ��� 
�$/�� �� �� � G d �� ��� ��� 
����  

$O0J� �� 
d �� ��� ��� 

�$/�� �� �� � G d �� ��� ��� 
���� 

$O6L�0J0Q �� 
d � ��� ��� 

�$/�� �� �� � G d �� ��� ��� 

6WDKO 6FKUDXEHQ ��   

��� d �� ��� ��� 
��� d �� ��� ��� 
��� d �� ��� ��� 
��� d �� ��� ��� 
���� d �� ��� � ��� 

QLFKWURVWHQ�
GHU 6WDKO 6FKUDXEHQ �� 

$�� $�  �� d �� ��� ��� 
$�� $�  �� d �� ��� ��� 
$�� $�  �� d �� ��� ��� 

��  VLHKH ������� ���!gestrichener Text" 
��  VLHKH ������� ��� !gestrichener Text" 
��  :HUNVWRIIEH]HLFKQXQJ QDFK (1 ����� 
��  .HLQH %H]HLFKQXQJ GHU )HVWLJNHLWVNODVVH LQ (1 ����� 
��  )HVWLJNHLWVNODVVH QDFK (1 ,62 ����� 
��  %H]HLFKQXQJ XQG )HVWLJNHLWVNODVVH QDFK (1 ,62 ������ 
��  'LH DQJHJHEHQHQ :HUWH I�U 9ROOQLHWH VLQG GLH MHZHLOV NOHLQHUHQ :HUWH YRQ (1 ��� �JH]RJHQH 6WlEH� RGHU (1 ���� �JH]RJHQHU 

'UDKW�� DXV GHQHQ 9ROOQLHWH GXUFK .DOWYHUIRUPXQJ KHUJHVWHOOW ZHUGHQ� )�U GLH ��� ��'HKQJUHQ]H OHJW (1 ���� ]ZDU QXU W\SLVFKH 
:HUWH IHVW� DEHU GLH REHQ DXIJHI�KUWHQ :HUWH N|QQHQ DOOH DOV DXI GHU VLFKHUHQ 6HLWH OLHJHQG EHWUDFKWHW ZHUGHQ� )�U GLH 
%HPHVVXQJ YRQ 9HUELQGXQJHQ GHU .DWHJRULH $ �/RFKOHLEXQJVYHUELQGXQJ� LVW DEHU RKQHKLQ GLH =XJIHVWLJNHLW GLH *UXQGODJH ]XU 
%HUHFKQXQJ GHU 7UDJIlKLJNHLW HLQHU 6FKUDXEH RGHU HLQHV 1LHWHV�  

 

3.3.2.2 VorgeVSDnnte 6FKrDuEen 

��� 6FKUDXEHQ GHU )HVWLJNHLWVNODVVHQ ��� XQG ���� N|QQHQ DOV SODQPl�LJ YRUJHVSDQQWH 6FKUDXEHQ 
YHUZHQGHW ZHUGHQ� ZHQQ VLH GHQ $QIRUGHUXQJHQ DQ YRUJHVSDQQWH 6FKUDXEHQ LQ EHVWHKHQGHQ (1V� SU(1V 
XQG ,62�1RUPHQ HQWVSUHFKHQ� 

$10(5.81* 'HU 1DWLRQDOH $QKDQJ NDQQ 5HJHOQ ]XU $QZHQGXQJ YRQ QLFKW GLHVHQ 1RUPHQ HQWVSUHFKHQGHQ 
6FKUDXEHQ JHEHQ� ZHQQ GLHVH PLW 9RUVSDQQXQJ YHUZHQGHW ZHUGHQ VROOHQ� 
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7DEeOOe 3.4 ² 0LnGeVtwerte Ger 0�2�-DeKngrenze fR unG Ger =ugIeVtLgkeLt fX  
I�r 6FKrDuEen unG VoOOnLete 

:erkVtoII VerELn-
GungVmLtteO 

/egLerung 
num. 

%ezeLFK-
nung 

EN A:- 

/egLerung 
FKem. 

%ezeLFK-
nung 

EN A:- 

=uVtDnG 
oGer 

)eVtLgkeLtV-
kODVVe 

DurFK-
meVVer 

fR �� 
1�PP� 

IX �� 
1�PP� 

$OXPLQLXP�
/HJLHUXQJ 

9ROO�1LHWH �� 

���� $O0J� 
+��� d �� ��� ��� 
+���+�� d �� ��� ��� 

���� $O0J� 
+��� d �� �� ��� 
+���+�� d �� ��� ��� 

���� $O6L�0J0Q 
7� d �� ��� ��� 
7� d �� ��� ��� 

6FKUDXEHQ �� 

����  
$O0J� �� 

d �� ��� ��� 
�$/�� �� �� � G d �� ��� ��� 
����  

$O0J� �� 
d �� ��� ��� 

�$/�� �� �� � G d �� ��� ��� 
���� 

$O6L�0J0Q �� 
d � ��� ��� 

�$/�� �� �� � G d �� ��� ��� 

6WDKO 6FKUDXEHQ ��   

��� d �� ��� ��� 
��� d �� ��� ��� 
��� d �� ��� ��� 
��� d �� ��� ��� 
���� d �� ��� � ��� 

QLFKWURVWHQ�
GHU 6WDKO 6FKUDXEHQ �� 

$�� $�  �� d �� ��� ��� 
$�� $�  �� d �� ��� ��� 
$�� $�  �� d �� ��� ��� 

��  VLHKH ������� ���!gestrichener Text" 
��  VLHKH ������� ��� !gestrichener Text" 
��  :HUNVWRIIEH]HLFKQXQJ QDFK (1 ����� 
��  .HLQH %H]HLFKQXQJ GHU )HVWLJNHLWVNODVVH LQ (1 ����� 
��  )HVWLJNHLWVNODVVH QDFK (1 ,62 ����� 
��  %H]HLFKQXQJ XQG )HVWLJNHLWVNODVVH QDFK (1 ,62 ������ 
��  'LH DQJHJHEHQHQ :HUWH I�U 9ROOQLHWH VLQG GLH MHZHLOV NOHLQHUHQ :HUWH YRQ (1 ��� �JH]RJHQH 6WlEH� RGHU (1 ���� �JH]RJHQHU 

'UDKW�� DXV GHQHQ 9ROOQLHWH GXUFK .DOWYHUIRUPXQJ KHUJHVWHOOW ZHUGHQ� )�U GLH ��� ��'HKQJUHQ]H OHJW (1 ���� ]ZDU QXU W\SLVFKH 
:HUWH IHVW� DEHU GLH REHQ DXIJHI�KUWHQ :HUWH N|QQHQ DOOH DOV DXI GHU VLFKHUHQ 6HLWH OLHJHQG EHWUDFKWHW ZHUGHQ� )�U GLH 
%HPHVVXQJ YRQ 9HUELQGXQJHQ GHU .DWHJRULH $ �/RFKOHLEXQJVYHUELQGXQJ� LVW DEHU RKQHKLQ GLH =XJIHVWLJNHLW GLH *UXQGODJH ]XU 
%HUHFKQXQJ GHU 7UDJIlKLJNHLW HLQHU 6FKUDXEH RGHU HLQHV 1LHWHV�  

 

3.3.2.2 VorgeVSDnnte 6FKrDuEen 

��� 6FKUDXEHQ GHU )HVWLJNHLWVNODVVHQ ��� XQG ���� N|QQHQ DOV SODQPl�LJ YRUJHVSDQQWH 6FKUDXEHQ 
YHUZHQGHW ZHUGHQ� ZHQQ VLH GHQ $QIRUGHUXQJHQ DQ YRUJHVSDQQWH 6FKUDXEHQ LQ EHVWHKHQGHQ (1V� SU(1V 
XQG ,62�1RUPHQ HQWVSUHFKHQ� 

$10(5.81* 'HU 1DWLRQDOH $QKDQJ NDQQ 5HJHOQ ]XU $QZHQGXQJ YRQ QLFKW GLHVHQ 1RUPHQ HQWVSUHFKHQGHQ 
6FKUDXEHQ JHEHQ� ZHQQ GLHVH PLW 9RUVSDQQXQJ YHUZHQGHW ZHUGHQ VROOHQ� 
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3.3.3 NLete 

��� 'LH :HUNVWRIIHLJHQVFKDIWHQ� $EPHVVXQJHQ XQG 7ROHUDQ]HQ YRQ 9ROO� XQG +RKOQLHWHQ DXV 
$OXPLQLXPOHJLHUXQJHQ VROOWHQ GHQ MHZHLOLJHQ (1V� SU(1V RGHU ,62�1RUPHQ HQWVSUHFKHQ �IDOOV XQG ZHQQ VLH 
YHUI�JEDU VLQG�� 

��� 'LH JDUDQWLHUWHQ 0LQGHVWZHUWH GHU �����'HKQJUHQ]H fR XQG GHU =XJIHVWLJNHLW fX� GLH DOV  FKDUDNWHULVWLVFKH 
:HUWH I�U GLH %HUHFKQXQJ DQ]XQHKPHQ VLQG� VLQG LQ 7DEHOOH ��� DQJHJHEHQ�  

3.3.4 6FKweL�zuVltze 

��� $OOH 6FKZHL�]XVlW]H VROOWHQ GHQ LQ ������� DXIJHI�KUWHQ (1V� SU(1V RGHU ,62�1RUPHQ �IDOOV 
YRUKDQGHQ� HQWVSUHFKHQ� 

�Jestrichener Text� 

��� 6FKZHL�]XVlW]H I�U GLH ]X YHUELQGHQGH .RPELQDWLRQ YRQ /HJLHUXQJHQ VROOWHQ QDFK SU(1 ������� 
7DEHOOH %�� XQG 7DEHOOH %�� LQ 9HUELQGXQJ PLW GHQ %HPHVVXQJVDQIRUGHUXQJHQ I�U GLH 6FKZHL�YHUELQGXQJ 
DXVJHZlKOW ZHUGHQ� VLHKH �������� +LQZHLVH I�U GLH $XVZDKO GHU 6FKZHL�]XVlW]H I�U GLH LQ GLHVHU 
(XURSlLVFKHQ 1RUP DQJHJHEHQHQ *UXQGZHUNVWRIIH VLQG LQ GHQ 7DEHOOHQ ��� XQG ��� DQJHJHEHQ�  

7DEeOOe 3.5 ² *ruSSLerung Ger /egLerungen I�r 7DEeOOe 3.6 

*ruSSe GeV 
6FKweL�zuVDtzeV /egLerung 

7\S � ���� 

7\S � ����$� ����$�� 

7\S � ����$� ���� � ����$� ����$ � ����%� ���� � ����$ 
��  ����$ ZLUG VSH]LHOO YHUZHQGHW� XP 5LVVH LP 6FKZHL�JXW ]X YHUPHLGHQ� ,Q GHQ PHLVWHQ DQGHUHQ )lOOHQ LVW ����$ 

YRU]X]LHKHQ�  

 

3.3.5 .OeEVtoIIe 

$10(5.81* (PSIHKOXQJHQ I�U JHNOHEWH 9HUELQGXQJHQ VLQG LQ $QKDQJ 0 DQJHJHEHQ� 
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7DEeOOe 3.6 ² :DKO Ger 6FKweL�zuVltze (VLeKe 7DEeOOe 3.5 I�r /egLerungVgruSSen) 

:erkVtoIIkomELnDtLonen �� 
*runGwerk-

VtoII 1 *runGwerkVtoII 2 

 
AO-6L  
*uVV-
werk-
VtoIIe 

AO-0g 
*uVV-
werk-
VtoIIe 

3[[[er 
/egLerungen 

5[[[er 
/egLerungen 
Du�er 50�3 

50�3 
6[[[er 
/egLe-
rungen 

�020 

���� 15�� 
7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

����$ 
7\S � 
����$ 

7\S � 
7\S � 
7\S � 

����$ 
7\S � 
7\S ��� 

�[[[HU 
/HJLHUXQJHQ 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

 

���� 15�� 
7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

����$ 
7\S � 
7\S � 

 
 

 

�[[[HU 
/HJLHUXQJHQ 
DX�HU ���� 

15�� 
7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

7\S � 
�� 

7\S � 

 
 

 
 

 

�[[[HU 
/HJLHUXQJHQ 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

7\S � 
7\S � 
7\S � 

 
 

 
 

 
 

 

$O�0J� 
*XVVZHUN�
VWRIIH 

15�� 
7\S � 
7\S � 
7\S � 

 
 

 
 

 
 

 
 

 

$O�6L� 
*XVVZHUN�
VWRIIH 

7\S � 
7\S � 
7\S � 

 
 

 
 

 
 

 
 

 
 

 

�� ,Q MHGHP .DVWHQ HUJLEW GHU 6FKZHL�]XVDW] LQ GHU REHUVWHQ =HLOH GLH JU|�WH 6FKZHL�QDKWIHVWLJNHLW� EHL GHQ �[[[HU /HJLHUXQJHQ 
XQG EHL (1�$: ���� OLHJW GLHVHU :HUW XQWHUKDOE GHU )HVWLJNHLW GHV YROO DXVJHKlUWHWHQ *UXQGZHUNVWRIIHV� 'HU LQ GHU PLWWOHUHQ 
=HLOH DQJHJHEHQH 6FKZHL�]XVDW] HUJLEW GLH EHVWH .RUURVLRQVEHVWlQGLJNHLW� 'HU LQ GHU XQWHUHQ =HLOH DQJHJHEHQH 
6FKZHL�]XVDW] GLHQW GHU 9HUPHLGXQJ YRQ 6FKZHL�ULVVHQ�  

�� 15   QLFKW HPSIRKOHQ� 'DV 6FKZHL�HQ YRQ /HJLHUXQJHQ� GLH XQJHIlKU � � RGHU PHKU DQ 0J HQWKDOWHQ� PLW $O�6L�6FKZHL��
]XVlW]HQ RGHU XPJHNHKUW� ZLUG QLFKW HPSIRKOHQ� ZHLO VLFK VRYLHO 0J�6L DQ GHU 6FKPHO]OLQLH DXVVFKHLGHW� GDVV HV DXVUHLFKW� GLH 
6FKZHL�QDKW ]X YHUVSU|GHQ� :HQQ XQYHUPHLGEDU� VLHKH SU(1 ������� 

�� (V LVW HLQ EHVVHUHU .RUURVLRQVZLGHUVWDQG GHV 6FKZHL�JXWHV ]X HUZDUWHQ� ZHQQ GHVVHQ /HJLHUXQJVJHKDOW QDKH EHL GHP GHV 
*UXQGZHUNVWRIIHV OLHJW XQG QLFKW EHPHUNHQVZHUW JU|�HU LVW� 'HVKDOE ZLUG I�U DJJUHVVLYH 8PJHEXQJ I�U GHQ *UXQGZHUNVWRII 
(1�$: ���� YRU]XJVZHLVH GHU 6FKZHL�]XVDW] ���� YHUZHQGHW� ,Q HLQLJHQ )lOOHQ NDQQ GLHV MHGRFK QXU DXI .RVWHQ GHU 
6FKZHL�QDKWJ�WH HUUHLFKW ZHUGHQ� VR GDVV HLQ .RPSURPLVV HUIRUGHUOLFK LVW� 

�� 1XU LQ VSH]LHOOHQ )lOOHQ ZHJHQ GHU JHULQJHQ )HVWLJNHLW XQG GHV JHULQJHQ 'HKQXQJVYHUP|JHQV GHU 9HUELQGXQJ� 
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4 DDuerKDItLgkeLt 

��� 'LH JUXQGOHJHQGHQ $QIRUGHUXQJHQ DQ GLH 'DXHUKDIWLJNHLW VLQG LQ (1 ���� IHVWJHOHJW� 

$10(5.81* )�U $OXPLQLXP LQ .RQWDNW PLW DQGHUHP :HUNVWRII ZHUGHQ LQ $QKDQJ ' (PSIHKOXQJHQ JHJHEHQ� 

��� 8QWHU QRUPDOHQ :LWWHUXQJVYHUKlOWQLVVHQ EHQ|WLJHQ $OXPLQLXPWUDJZHUNH DXV GHQ LQ GHQ 7DEHOOHQ ���D 
XQG ���E DXIJHI�KUWHQ /HJLHUXQJHQ NHLQHQ 2EHUIOlFKHQVFKXW] ]XU 9HUPHLGXQJ YRQ 7UDJIlKLJNHLWVYHUOXVWHQ� 

$10(5.81* $QKDQJ ' HQWKlOW ,QIRUPDWLRQHQ �EHU GLH .RUURVLRQVEHVWlQGLJNHLW XQG +LQZHLVH ]XP 2EHUIOlFKHQVFKXW] 
VRZLH ,QIRUPDWLRQHQ �EHU %HGLQJXQJHQ� EHL GHQHQ .RUURVLRQVVFKXW] ]X HPSIHKOHQ LVW�  

��� %DXWHLOH� GLH NRUURVLRQVDQIlOOLJ VLQG XQG DJJUHVVLYHU 8PJHEXQJ� PHFKDQLVFKHU $EQXW]XQJ RGHU 
(UP�GXQJ DXVJHVHW]W VLQG� VROOWHQ VR DXVJHI�KUW ZHUGHQ� GDVV GLH %DXZHUNVSU�IXQJ� :DUWXQJ XQG ,QVWDQG�
VHW]XQJ ZlKUHQG 1XW]XQJV]HLW ]XIULHGHQ VWHOOHQG GXUFKJHI�KUW ZHUGHQ NDQQ� =XJDQJ I�U hEHUZDFKXQJ XQG 
:DUWXQJ VROOWH LQ GHU 5HJHO YRUKDQGHQ VHLQ�  

��� $QIRUGHUXQJHQ XQG 0LWWHO ]XU 'XUFKI�KUXQJ YRQ 6FKXW]PD�QDKPHQ� GLH LP :HUN RGHU DXI GHU %DXVWHOOH 
YRUJHQRPPHQ ZHUGHQ VLQG LQ !(1 ������" IHVWJHOHJW�  

��� 'LH $XVI�KUXQJVVSH]LILNDWLRQ VROOWH GHQ 8PIDQJ� GLH $UW XQG GDV GXUFK]XI�KUHQGH 9HUIDKUHQ I�U GLH 
JHZlKOWH 2EHUIOlFKHQEHKDQGOXQJ RGHU 6FKXW]PD�QDKPH EHVFKUHLEHQ�  

5 7rDgwerkVEereFKnung  

5.1 6tDtLVFKe 6\Vteme 

5.1.1 *runGOegenGe AnnDKmen 

��� 'LH VWDWLVFKH %HUHFKQXQJ VROOWH PLW HLQHP %HUHFKQXQJVPRGHOO I�U GDV 7UDJZHUN GXUFKJHI�KUW ZHUGHQ� 
GDV I�U GHQ EHWUDFKWHWHQ *UHQ]]XVWDQG JHHLJQHW LVW�  

��� 'DV %HUHFKQXQJVPRGHOO XQG GLH JUXQGOHJHQGHQ $QQDKPHQ I�U GLH %HUHFKQXQJ VROOWHQ VR JHZlKOW ZHU�
GHQ� GDVV VLH GDV 7UDJYHUKDOWHQ LP EHWUDFKWHWHQ *UHQ]]XVWDQG PLW DXVUHLFKHQGHU *HQDXLJNHLW ZLHGHUJHEHQ 
XQG GHP HUZDUWHWHQ 9HUKDOWHQV GHU 4XHUVFKQLWWH� GHU %DXWHLOH� GHU $QVFKO�VVH XQG GHU /DJHUXQJHQ 
HQWVSUHFKHQ�  

5.1.2 %ereFKnungVmoGeOOe I�r AnVFKO�VVe 

��� 'LH (LQIO�VVH DXV GHP /DVW�9HUIRUPXQJVYHUKDOWHQ GHU $QVFKO�VVH DXI GLH 6FKQLWWJU|�HQYHUWHLOXQJ XQG 
DXI GLH *HVDPWYHUIRUPXQJ GHV 7UDJZHUNV G�UIHQ LP $OOJHPHLQHQ YHUQDFKOlVVLJW ZHUGHQ� 6LH VROOWHQ MHGRFK 
EHU�FNVLFKWLJW ZHUGHQ� ZHQQ VLH� ZLH ]� %� EHL YHUIRUPEDUHQ $QVFKO�VVHQ� PD�JHEHQG ZHUGHQ N|QQHQ�  

��� 8P IHVW]XVWHOOHQ� RE GLH (LQIO�VVH DXV GHP 9HUKDOWHQ YRQ $QVFKO�VVHQ EHL GHU %HUHFKQXQJ 
EHU�FNVLFKWLJW ZHUGHQ P�VVHQ� GDUI ]ZLVFKHQ IROJHQGHQ GUHL $QVFKOXVVPRGHOOHQ XQWHUVFKLHGHQ ZHUGHQ�  

� JHOHQNLJH $QVFKO�VVH� ZHQQ DQJHQRPPHQ ZHUGHQ GDUI GDVV GHU $QVFKOXVV NHLQH %LHJHPRPHQWH 
�EHUWUlJW� 

� ELHJHVWHLIH $QVFKO�VVH� ZHQQ GLH 6WHLILJNHLW XQG�RGHU GLH 7UDJIlKLJNHLW GHV $QVFKOXVVHV GLH $QQDKPH 
ELHJHVWHLI YHUEXQGHQHU %DXWHLOH LQ GHU %HUHFKQXQJ HUODXEW� 

� YHUIRUPEDUH $QVFKO�VVH� ZHQQ GDV 9HUIRUPXQJVYHUKDOWHQ GHV $QVFKOXVVHV EHL GHU %HUHFKQXQJ 
EHU�FNVLFKWLJW ZHUGHQ PXVV�  

$10(5.81* ,Q $QKDQJ / ZHUGHQ (PSIHKOXQJHQ I�U GLH YHUVFKLHGHQHQ $QVFKOXVVW\SHQ JHJHEHQ� 
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5.1.3 %DuwerkV-%oGen-InterDktLon  

��� )DOOV QRWZHQGLJ� VROOWHQ GLH 9HUIRUPXQJVHLJHQVFKDIWHQ GHU )XQGDPHQWH EHU�FNVLFKWLJW ZHUGHQ�  

$10(5.81* (1 ���� HQWKlOW 9HUIDKUHQ ]XU %HUHFKQXQJ GHU %DXZHUNV�%RGHQ�,QWHUDNWLRQ�  

5.2 8nterVuFKung Yon *eVDmttrDgwerken 

5.2.1 ELnIO�VVe Ger 7rDgwerkVYerIormung 

��� 'LH 6FKQLWWJU|�HQ N|QQHQ LP $OOJHPHLQHQ HQWZHGHU QDFK  

� 7KHRULH ,� 2UGQXQJ� XQWHU $QVDW] GHU $XVJDQJVJHRPHWULH GHV 7UDJZHUNV� RGHU QDFK  

� 7KHRULH ,,� 2UGQXQJ� XQWHU %HU�FNVLFKWLJXQJ GHU (LQIO�VVH GHU 7UDJZHUNVYHUIRUPXQJ  

EHUHFKQHW ZHUGHQ�  

���3 'LH (LQIO�VVH DXV GHU 7UDJZHUNVYHUIRUPXQJ �(LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ� P�VVHQ LPPHU 
EHU�FNVLFKWLJW ZHUGHQ� ZHQQ GLH GDUDXV UHVXOWLHUHQGH 9HUJU|�HUXQJ GHU 6FKQLWWJU|�HQ QLFKW PHKU 
YHUQDFKOlVVLJW ZHUGHQ GDUI RGHU GDV 7UDJYHUKDOWHQ PD�JHEOLFK EHHLQIOXVVW ZLUG�  

��� 'LH %HUHFKQXQJ QDFK 7KHRULH ,� 2UGQXQJ LVW ]XOlVVLJ� ZHQQ GLH GXUFK 9HUIRUPXQJHQ KHUYRUJHUXIHQH 
(UK|KXQJ GHU PD�JHEHQGHQ 6FKQLWWJU|�HQ RGHU DQGHUH bQGHUXQJHQ GHV 7UDJYHUKDOWHQV YHUQDFKOlVVLJW 
ZHUGHQ N|QQHQ� 'LHVH $QIRUGHUXQJ GDUI DOV HUI�OOW DQJHVHKHQ ZHUGHQ� ZHQQ GLH IROJHQGH %HGLQJXQJ HUI�OOW 
LVW�  

��
(G
FU

FU t=
)
)D  ����� 

'DEHL LVW 

FUD  GHU )DNWRU� PLW GHP GLH %HPHVVXQJVZHUWH GHU %HODVWXQJ HUK|KW ZHUGHQ P�VVWHQ� XP GLH 
LGHDOH 9HU]ZHLJXQJVODVW GHV *HVDPWWUDJZHUNHV ]X HUUHLFKHQ� 

(G)  GHU %HPHVVXQJVZHUW GHU (LQZLUNXQJHQ DXI GDV 7UDJZHUN� 

FU)  GLH LGHDOH 9HU]ZHLJXQJVODVW GHV *HVDPWWUDJZHUNHV� %HL GHU %HUHFKQXQJ YRQ )FU LVW YRQ GHQ 
HODVWLVFKHQ $QIDQJVVWHLILJNHLWHQ DXV]XJHKHQ� 

$10(5.81* ,P 1DWLRQDOHQ $QKDQJ GDUI HLQ DQGHUHV .ULWHULXP I�U GLH *UHQ]H YRQ FUD � REHUKDOE GHU GHU (LQIOXVV GHU 
7KHRULH ,,� 2UGQXQJ YHUQDFKOlVVLJW ZHUGHQ NDQQ� IHVWJHOHJW ZHUGHQ� 

��� 0LWWUDJHQGH %UHLWHQ XQG ZLUNVDPH %UHLWHQ DXV |UWOLFKHP %HXOHQ VROOWHQ EHU�FNVLFKWLJW ZHUGHQ� IDOOV VLH 
GLH JOREDOH 7UDJZHUNVEHUHFKQXQJ EHHLQIOXVVHQ�  

$10(5.81* (PSIHKOXQJHQ VLQG LQ $QKDQJ . DQJHJHEHQ� 

��� 'HU 6FKOXSI LQ 6FKUDXEHQO|FKHUQ RGHU lKQOLFKH 9HUIRUPXQJHQ LQIROJH 6FKOXSI EHL .RSIERO]HQG�EHOQ RGHU 
$QNHUERO]HQ VROOWHQ EHL GHU 7UDJZHUNVEHUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ� ZHQQ VLH PD�JHEHQG VLQG� 

5.2.2 6tDELOLtlt Yon 7rDgwerken 

��� :HQQ GHU (LQIOXVV GHU 9HUIRUPXQJHQ GHV 7UDJZHUNV QDFK ����� EHU�FNVLFKWLJW ZHUGHQ PXVV� VROOWHQ ��� 
ELV ��� EHDFKWHW ZHUGHQ� XP GLH 6WDELOLWlW GHV 7UDJZHUNV QDFK]XZHLVHQ�  
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5.1.3 %DuwerkV-%oGen-InterDktLon  

��� )DOOV QRWZHQGLJ� VROOWHQ GLH 9HUIRUPXQJVHLJHQVFKDIWHQ GHU )XQGDPHQWH EHU�FNVLFKWLJW ZHUGHQ�  

$10(5.81* (1 ���� HQWKlOW 9HUIDKUHQ ]XU %HUHFKQXQJ GHU %DXZHUNV�%RGHQ�,QWHUDNWLRQ�  

5.2 8nterVuFKung Yon *eVDmttrDgwerken 

5.2.1 ELnIO�VVe Ger 7rDgwerkVYerIormung 

��� 'LH 6FKQLWWJU|�HQ N|QQHQ LP $OOJHPHLQHQ HQWZHGHU QDFK  

� 7KHRULH ,� 2UGQXQJ� XQWHU $QVDW] GHU $XVJDQJVJHRPHWULH GHV 7UDJZHUNV� RGHU QDFK  

� 7KHRULH ,,� 2UGQXQJ� XQWHU %HU�FNVLFKWLJXQJ GHU (LQIO�VVH GHU 7UDJZHUNVYHUIRUPXQJ  

EHUHFKQHW ZHUGHQ�  

���3 'LH (LQIO�VVH DXV GHU 7UDJZHUNVYHUIRUPXQJ �(LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ� P�VVHQ LPPHU 
EHU�FNVLFKWLJW ZHUGHQ� ZHQQ GLH GDUDXV UHVXOWLHUHQGH 9HUJU|�HUXQJ GHU 6FKQLWWJU|�HQ QLFKW PHKU 
YHUQDFKOlVVLJW ZHUGHQ GDUI RGHU GDV 7UDJYHUKDOWHQ PD�JHEOLFK EHHLQIOXVVW ZLUG�  

��� 'LH %HUHFKQXQJ QDFK 7KHRULH ,� 2UGQXQJ LVW ]XOlVVLJ� ZHQQ GLH GXUFK 9HUIRUPXQJHQ KHUYRUJHUXIHQH 
(UK|KXQJ GHU PD�JHEHQGHQ 6FKQLWWJU|�HQ RGHU DQGHUH bQGHUXQJHQ GHV 7UDJYHUKDOWHQV YHUQDFKOlVVLJW 
ZHUGHQ N|QQHQ� 'LHVH $QIRUGHUXQJ GDUI DOV HUI�OOW DQJHVHKHQ ZHUGHQ� ZHQQ GLH IROJHQGH %HGLQJXQJ HUI�OOW 
LVW�  

��
(G
FU

FU t=
)
)D  ����� 

'DEHL LVW 

FUD  GHU )DNWRU� PLW GHP GLH %HPHVVXQJVZHUWH GHU %HODVWXQJ HUK|KW ZHUGHQ P�VVWHQ� XP GLH 
LGHDOH 9HU]ZHLJXQJVODVW GHV *HVDPWWUDJZHUNHV ]X HUUHLFKHQ� 

(G)  GHU %HPHVVXQJVZHUW GHU (LQZLUNXQJHQ DXI GDV 7UDJZHUN� 

FU)  GLH LGHDOH 9HU]ZHLJXQJVODVW GHV *HVDPWWUDJZHUNHV� %HL GHU %HUHFKQXQJ YRQ )FU LVW YRQ GHQ 
HODVWLVFKHQ $QIDQJVVWHLILJNHLWHQ DXV]XJHKHQ� 

$10(5.81* ,P 1DWLRQDOHQ $QKDQJ GDUI HLQ DQGHUHV .ULWHULXP I�U GLH *UHQ]H YRQ FUD � REHUKDOE GHU GHU (LQIOXVV GHU 
7KHRULH ,,� 2UGQXQJ YHUQDFKOlVVLJW ZHUGHQ NDQQ� IHVWJHOHJW ZHUGHQ� 

��� 0LWWUDJHQGH %UHLWHQ XQG ZLUNVDPH %UHLWHQ DXV |UWOLFKHP %HXOHQ VROOWHQ EHU�FNVLFKWLJW ZHUGHQ� IDOOV VLH 
GLH JOREDOH 7UDJZHUNVEHUHFKQXQJ EHHLQIOXVVHQ�  

$10(5.81* (PSIHKOXQJHQ VLQG LQ $QKDQJ . DQJHJHEHQ� 

��� 'HU 6FKOXSI LQ 6FKUDXEHQO|FKHUQ RGHU lKQOLFKH 9HUIRUPXQJHQ LQIROJH 6FKOXSI EHL .RSIERO]HQG�EHOQ RGHU 
$QNHUERO]HQ VROOWHQ EHL GHU 7UDJZHUNVEHUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ� ZHQQ VLH PD�JHEHQG VLQG� 

5.2.2 6tDELOLtlt Yon 7rDgwerken 

��� :HQQ GHU (LQIOXVV GHU 9HUIRUPXQJHQ GHV 7UDJZHUNV QDFK ����� EHU�FNVLFKWLJW ZHUGHQ PXVV� VROOWHQ ��� 
ELV ��� EHDFKWHW ZHUGHQ� XP GLH 6WDELOLWlW GHV 7UDJZHUNV QDFK]XZHLVHQ�  
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��� %HLP 1DFKZHLV GHU 6WDELOLWlW YRQ 7UDJZHUNHQ RGHU 7UDJZHUNVWHLOHQ VROOWHQ ,PSHUIHNWLRQHQ XQG (LQIO�VVH 
DXV 7KHRULH ,,� 2UGQXQJ EHU�FNVLFKWLJW ZHUGHQ�  

��� -H QDFK $UW GHV 7UDJZHUNV XQG GHU 7UDJZHUNVEHUHFKQXQJ N|QQHQ GLH (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ 
XQG ,PSHUIHNWLRQHQ QDFK HLQHU GHU IROJHQGHQ 0HWKRGHQ EHU�FNVLFKWLJW ZHUGHQ� 

D� EHLGH (LQIO�VVH YROOVWlQGLJ LP 5DKPHQ GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV� 

E� WHLOZHLVH GXUFK %HUHFKQXQJ GHV *HVDPWWUDJZHUNV XQG WHLOZHLVH GXUFK 6WDELOLWlWVQDFKZHLVH HLQ]HOQHU 
%DXWHLOH QDFK ���� 

F� LQ HLQIDFKHQ )lOOHQ GXUFK (UVDW]VWDEQDFKZHLVH QDFK ���� ZREHL .QLFNOlQJHQ HQWVSUHFKHQG GHU .QLFNILJXU 
�(LJHQIRUP� GHV *HVDPWWUDJZHUNV YHUZHQGHW ZHUGHQ� 

��� (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ N|QQHQ GXUFK $QZHQGXQJ HLQHV I�U GDV 7UDJZHUN JHHLJQHWHQ 
%HUHFKQXQJVYHUIDKUHQV HUPLWWHOW ZHUGHQ� 'LHV NDQQ HLQ VFKULWWZHLVHV RGHU LWHUDWLYHV 9HUIDKUHQ VHLQ� %HL 
5DKPHQ� EHL GHQHQ GDV VHLWOLFKH $XVZHLFKHQ GLH .QLFNILJXU PD�JHEOLFK EHVWLPPW� VROOWH HLQH HODVWLVFKH 
%HUHFKQXQJ QDFK GHU 7KHRULH ,� 2UGQXQJ GXUFKJHI�KUW ZHUGHQ� GHUHQ 6FKQLWWJU|�HQ �]� %� %LHJHPRPHQWH� 
XQG 9HUIRUPXQJHQ DQVFKOLH�HQG GXUFK JHHLJQHWH )DNWRUHQ YHUJU|�HUW ZHUGHQ�  

��� 1DFK ����� ��� D� XQG E� VROOWH GLH 6WDELOLWlW GHU HLQ]HOQHQ %DXWHLOH ZLH IROJW QDFKJHZLHVHQ ZHUGHQ�  

D� :HQQ GLH (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ LQ (LQ]HOEDXWHLOHQ XQG GLH PD�JHEHQGHQ %DXWHLO�
LPSHUIHNWLRQHQ �VLHKH ������ YROOVWlQGLJ LQ GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV EHU�FNVLFKWLJW ZHUGHQ� 
VLQG NHLQH ZHLWHUHQ 6WDELOLWlWVQDFKZHLVH GHU (LQ]HOEDXWHLOH QDFK ��� HUIRUGHUOLFK� 

E� :HQQ GLH (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ LQ (LQ]HOEDXWHLOHQ RGHU EHVWLPPWH %DXWHLOLPSHUIHNWLRQHQ 
�]� %� %DXWHLOLPSHUIHNWLRQHQ I�U %LHJHNQLFNHQ XQG�RGHU %LHJHGULOONQLFNHQ� VLHKH ������ QLFKW YROOVWlQGLJ LQ 
GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV EHU�FNVLFKWLJW ZHUGHQ� VROOWH GLH 6WDELOLWlW GHU (LQ]HOEDXWHLOH� GLH 
QLFKW LQ GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV HQWKDOWHQ LVW� XQWHU 9HUZHQGXQJ GHU PD�JHEHQGHQ 
.ULWHULHQ QDFK ��� ]XVlW]OLFK QDFKJHZLHVHQ ZHUGHQ� %HL GLHVHP 1DFKZHLV VROOWHQ GLH (QGPRPHQWH XQG 
.UlIWH GHV (LQ]HOEDXWHLOV DXV GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV HLQVFKOLH�OLFK GHU (LQIO�VVH DXV 
7KHRULH ,,� 2UGQXQJ XQG JOREDOHQ ,PSHUIHNWLRQHQ �VLHKH ������ EHU�FNVLFKWLJW ZHUGHQ� 'DU�EHU KLQDXV GDUI 
DOV .QLFNOlQJH GHV (LQ]HOEDXWHLOV GHVVHQ 6\VWHPOlQJH DQJHVHW]W ZHUGHQ� VLHKH %LOG ��� �G�� �H�� �I� 
XQG �J�� 

��� :LUG GLH 6WDELOLWlW YRQ 7UDJZHUNHQ GXUFK HLQHQ (UVDW]VWDEQDFKZHLV QDFK ��� QDFKJHZLHVHQ� VR VROOWH GLH 
.QLFNOlQJH DXV GHU .QLFNILJXU GHV *HVDPWWUDJZHUNV HUPLWWHOW ZHUGHQ� GDEHL VLQG GLH 6WHLILJNHLW GHU %DXWHLOH 
XQG 9HUELQGXQJHQ� GDV $XVELOGHQ YRQ )OLH�JHOHQNHQ VRZLH GLH 9HUWHLOXQJ GHU 'UXFNNUlIWH PLW GHQ 
%HPHVVXQJVZHUWHQ GHU (LQZLUNXQJHQ LQ GHU 5HJHO ]X EHU�FNVLFKWLJHQ� ,Q GLHVHP )DOO ZHUGHQ GLH LP 
7UDJIlKLJNHLWVQDFKZHLV YHUZHQGHWHQ 6FKQLWWJU|�HQ QDFK 7KHRULH ,� 2UGQXQJ RKQH %HU�FNVLFKWLJXQJ YRQ 
,PSHUIHNWLRQHQ EHUHFKQHW� VLHKH %LOG ��� �D�� �E� XQG �F�� 

5.3 ImSerIektLonen 

5.3.1 *runGODge 

���3 %HL GHU 7UDJZHUNVEHUHFKQXQJ VLQG JHHLJQHWH $QVlW]H ]X ZlKOHQ� XP GLH :LUNXQJHQ YRQ ,PSHU�
IHNWLRQHQ HLQVFKOLH�OLFK (LJHQVSDQQXQJHQ XQG JHRPHWULVFKHQ ,PSHUIHNWLRQHQ ZLH 6FKLHIVWHOOXQJ XQG 
$EZHLFKXQJHQ YRQ GHU *HUDGKHLW� (EHQKHLW XQG 3DVVXQJ VRZLH DOOH XQSODQPl�LJHQ ([]HQWUL]LWlWHQ� GLH LQ 
GHQ 9HUELQGXQJHQ GHV XQEHODVWHWHQ 7UDJZHUNV DXIWUHWHQ� ]X HUIDVVHQ�  

$10(5.81* !*HRPHWULVFKH ,PSHUIHNWLRQHQ VLQG� HQWVSUHFKHQG GHQ JUXQGOHJHQGHQ 7ROHUDQ]HQ� LQ GHQ 
%HDQVSUXFKEDUNHLWVIRUPHOQ� GHQ .QLFNNXUYHQ XQG GHQ γ0�:HUWHQ LQ (1 ���� EHU�FNVLFKWLJW�" 

��� ,Q GHQ %HUHFKQXQJHQ VROOWHQ lTXLYDOHQWH JHRPHWULVFKH (UVDW]LPSHUIHNWLRQHQ �VLHKH ����� XQG ������ 
YHUZHQGHW ZHUGHQ� GHUHQ :HUWH GLH P|JOLFKHQ :LUNXQJHQ DOOHU ,PSHUIHNWLRQHQ DEGHFNHQ� ,P (UVDW]�
VWDEYHUIDKUHQ QDFK ����� VLQG GLH :LUNXQJHQ LQ GHQ *OHLFKXQJHQ I�U GHQ %DXWHLOZLGHUVWDQG HQWKDOWHQ� 
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��� %HLP 1DFKZHLV GHU 6WDELOLWlW YRQ 7UDJZHUNHQ RGHU 7UDJZHUNVWHLOHQ VROOWHQ ,PSHUIHNWLRQHQ XQG (LQIO�VVH 
DXV 7KHRULH ,,� 2UGQXQJ EHU�FNVLFKWLJW ZHUGHQ�  

��� -H QDFK $UW GHV 7UDJZHUNV XQG GHU 7UDJZHUNVEHUHFKQXQJ N|QQHQ GLH (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ 
XQG ,PSHUIHNWLRQHQ QDFK HLQHU GHU IROJHQGHQ 0HWKRGHQ EHU�FNVLFKWLJW ZHUGHQ� 

D� EHLGH (LQIO�VVH YROOVWlQGLJ LP 5DKPHQ GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV� 

E� WHLOZHLVH GXUFK %HUHFKQXQJ GHV *HVDPWWUDJZHUNV XQG WHLOZHLVH GXUFK 6WDELOLWlWVQDFKZHLVH HLQ]HOQHU 
%DXWHLOH QDFK ���� 

F� LQ HLQIDFKHQ )lOOHQ GXUFK (UVDW]VWDEQDFKZHLVH QDFK ���� ZREHL .QLFNOlQJHQ HQWVSUHFKHQG GHU .QLFNILJXU 
�(LJHQIRUP� GHV *HVDPWWUDJZHUNV YHUZHQGHW ZHUGHQ� 

��� (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ N|QQHQ GXUFK $QZHQGXQJ HLQHV I�U GDV 7UDJZHUN JHHLJQHWHQ 
%HUHFKQXQJVYHUIDKUHQV HUPLWWHOW ZHUGHQ� 'LHV NDQQ HLQ VFKULWWZHLVHV RGHU LWHUDWLYHV 9HUIDKUHQ VHLQ� %HL 
5DKPHQ� EHL GHQHQ GDV VHLWOLFKH $XVZHLFKHQ GLH .QLFNILJXU PD�JHEOLFK EHVWLPPW� VROOWH HLQH HODVWLVFKH 
%HUHFKQXQJ QDFK GHU 7KHRULH ,� 2UGQXQJ GXUFKJHI�KUW ZHUGHQ� GHUHQ 6FKQLWWJU|�HQ �]� %� %LHJHPRPHQWH� 
XQG 9HUIRUPXQJHQ DQVFKOLH�HQG GXUFK JHHLJQHWH )DNWRUHQ YHUJU|�HUW ZHUGHQ�  

��� 1DFK ����� ��� D� XQG E� VROOWH GLH 6WDELOLWlW GHU HLQ]HOQHQ %DXWHLOH ZLH IROJW QDFKJHZLHVHQ ZHUGHQ�  

D� :HQQ GLH (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ LQ (LQ]HOEDXWHLOHQ XQG GLH PD�JHEHQGHQ %DXWHLO�
LPSHUIHNWLRQHQ �VLHKH ������ YROOVWlQGLJ LQ GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV EHU�FNVLFKWLJW ZHUGHQ� 
VLQG NHLQH ZHLWHUHQ 6WDELOLWlWVQDFKZHLVH GHU (LQ]HOEDXWHLOH QDFK ��� HUIRUGHUOLFK� 

E� :HQQ GLH (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ LQ (LQ]HOEDXWHLOHQ RGHU EHVWLPPWH %DXWHLOLPSHUIHNWLRQHQ 
�]� %� %DXWHLOLPSHUIHNWLRQHQ I�U %LHJHNQLFNHQ XQG�RGHU %LHJHGULOONQLFNHQ� VLHKH ������ QLFKW YROOVWlQGLJ LQ 
GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV EHU�FNVLFKWLJW ZHUGHQ� VROOWH GLH 6WDELOLWlW GHU (LQ]HOEDXWHLOH� GLH 
QLFKW LQ GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV HQWKDOWHQ LVW� XQWHU 9HUZHQGXQJ GHU PD�JHEHQGHQ 
.ULWHULHQ QDFK ��� ]XVlW]OLFK QDFKJHZLHVHQ ZHUGHQ� %HL GLHVHP 1DFKZHLV VROOWHQ GLH (QGPRPHQWH XQG 
.UlIWH GHV (LQ]HOEDXWHLOV DXV GHU %HUHFKQXQJ GHV *HVDPWWUDJZHUNV HLQVFKOLH�OLFK GHU (LQIO�VVH DXV 
7KHRULH ,,� 2UGQXQJ XQG JOREDOHQ ,PSHUIHNWLRQHQ �VLHKH ������ EHU�FNVLFKWLJW ZHUGHQ� 'DU�EHU KLQDXV GDUI 
DOV .QLFNOlQJH GHV (LQ]HOEDXWHLOV GHVVHQ 6\VWHPOlQJH DQJHVHW]W ZHUGHQ� VLHKH %LOG ��� �G�� �H�� �I� 
XQG �J�� 

��� :LUG GLH 6WDELOLWlW YRQ 7UDJZHUNHQ GXUFK HLQHQ (UVDW]VWDEQDFKZHLV QDFK ��� QDFKJHZLHVHQ� VR VROOWH GLH 
.QLFNOlQJH DXV GHU .QLFNILJXU GHV *HVDPWWUDJZHUNV HUPLWWHOW ZHUGHQ� GDEHL VLQG GLH 6WHLILJNHLW GHU %DXWHLOH 
XQG 9HUELQGXQJHQ� GDV $XVELOGHQ YRQ )OLH�JHOHQNHQ VRZLH GLH 9HUWHLOXQJ GHU 'UXFNNUlIWH PLW GHQ 
%HPHVVXQJVZHUWHQ GHU (LQZLUNXQJHQ LQ GHU 5HJHO ]X EHU�FNVLFKWLJHQ� ,Q GLHVHP )DOO ZHUGHQ GLH LP 
7UDJIlKLJNHLWVQDFKZHLV YHUZHQGHWHQ 6FKQLWWJU|�HQ QDFK 7KHRULH ,� 2UGQXQJ RKQH %HU�FNVLFKWLJXQJ YRQ 
,PSHUIHNWLRQHQ EHUHFKQHW� VLHKH %LOG ��� �D�� �E� XQG �F�� 

5.3 ImSerIektLonen 

5.3.1 *runGODge 

���3 %HL GHU 7UDJZHUNVEHUHFKQXQJ VLQG JHHLJQHWH $QVlW]H ]X ZlKOHQ� XP GLH :LUNXQJHQ YRQ ,PSHU�
IHNWLRQHQ HLQVFKOLH�OLFK (LJHQVSDQQXQJHQ XQG JHRPHWULVFKHQ ,PSHUIHNWLRQHQ ZLH 6FKLHIVWHOOXQJ XQG 
$EZHLFKXQJHQ YRQ GHU *HUDGKHLW� (EHQKHLW XQG 3DVVXQJ VRZLH DOOH XQSODQPl�LJHQ ([]HQWUL]LWlWHQ� GLH LQ 
GHQ 9HUELQGXQJHQ GHV XQEHODVWHWHQ 7UDJZHUNV DXIWUHWHQ� ]X HUIDVVHQ�  

$10(5.81* !*HRPHWULVFKH ,PSHUIHNWLRQHQ VLQG� HQWVSUHFKHQG GHQ JUXQGOHJHQGHQ 7ROHUDQ]HQ� LQ GHQ 
%HDQVSUXFKEDUNHLWVIRUPHOQ� GHQ .QLFNNXUYHQ XQG GHQ γ0�:HUWHQ LQ (1 ���� EHU�FNVLFKWLJW�" 

��� ,Q GHQ %HUHFKQXQJHQ VROOWHQ lTXLYDOHQWH JHRPHWULVFKH (UVDW]LPSHUIHNWLRQHQ �VLHKH ����� XQG ������ 
YHUZHQGHW ZHUGHQ� GHUHQ :HUWH GLH P|JOLFKHQ :LUNXQJHQ DOOHU ,PSHUIHNWLRQHQ DEGHFNHQ� ,P (UVDW]�
VWDEYHUIDKUHQ QDFK ����� VLQG GLH :LUNXQJHQ LQ GHQ *OHLFKXQJHQ I�U GHQ %DXWHLOZLGHUVWDQG HQWKDOWHQ� 
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��� )ROJHQGH ,PSHUIHNWLRQHQ VROOWHQ DQJHVHW]W ZHUGHQ� 

D� ,PSHUIHNWLRQHQ I�U *HVDPWWUDJZHUNH XQG DXVVWHLIHQGH 6\VWHPH 

E� |UWOLFKH ,PSHUIHNWLRQHQ I�U HLQ]HOQH %DXWHLOH 

5.3.2 ImSerIektLonen I�r GLe 7rDgwerkVEereFKnung 

��� 'LH DQ]XQHKPHQGH )RUP GHU ,PSHUIHNWLRQHQ HLQHV *HVDPWWUDJZHUNV XQG |UWOLFKHU ,PSHUIHNWLRQHQ HLQHV 
7UDJZHUNV NDQQ DXV GHU )RUP GHU PD�JHEHQGHQ (LJHQIRUP LQ GHU EHWUDFKWHWHQ (EHQH KHUJHOHLWHW ZHUGHQ�  

��� .QLFNHQ� VRZRKO LQ DOV DXFK DXV GHU (EHQH� HLQVFKOLH�OLFK 'ULOONQLFNHQ PLW V\PPHWULVFKHQ XQG DQWL�
V\PPHWULVFKHQ .QLFNILJXUHQ VROOWH LQ GHU XQJ�QVWLJVWHQ 5LFKWXQJ XQG )RUP EHU�FNVLFKWLJW ZHUGHQ�  

��� %HL 7UDJZHUNHQ� GHUHQ (LJHQIRUP GXUFK HLQH VHLWOLFKH 9HUVFKLHEXQJ FKDUDNWHULVLHUW LVW� VROOWHQ GLH 
(LQIO�VVH GHU ,PSHUIHNWLRQHQ EHL GHU %HUHFKQXQJ GXUFK HLQH lTXLYDOHQWH (UVDW]YHUIRUPXQJ LQ )RUP HLQHU 
$QIDQJVVFKLHIVWHOOXQJ GHV 7UDJZHUNV XQG GHU 9RUNU�PPXQJ GHU HLQ]HOQHQ %DXWHLOH EHU�FNVLFKWLJW ZHUGHQ� 
'LH ,PSHUIHNWLRQHQ VROOWHQ ZLH IROJW HUPLWWHOW ZHUGHQ�  

D� JOREDOH $QIDQJVVFKLHIVWHOOXQJ� VLHKH %LOG �����G�� 

PK� DDII =  ����� 

'DEHL LVW 

�I  GHU $XVJDQJVZHUW� ������ =I  

KD  GHU $EPLQGHUXQJVIDNWRU I�U GLH +|KH K YRQ 6W�W]HQ�  

K
�

K =D  MHGRFK ���
�
�

K dd D  

h GLH +|KH GHV 7UDJZHUNV LQ 0HWHU 

PD  GHU $EPLQGHUXQJVIDNWRU I�U GLH $Q]DKO GHU 6W�W]HQ LQ HLQHU 5HLKH� ¸
¹

·
¨
©

§ �=
P
�����PD  

P GLH $Q]DKO GHU 6W�W]HQ LQ HLQHU 5HLKH XQWHU DXVVFKOLH�OLFKHU %HWUDFKWXQJ GHU 6W�W]HQ� GLH HLQH 
9HUWLNDOEHODVWXQJ N(G �EHUQHKPHQ� GLH QLFKW NOHLQHU LVW DOV �� � GHU GXUFKVFKQLWWOLFKHQ 
6W�W]HQODVW LQ GHU EHWUDFKWHWHQ YHUWLNDOHQ (EHQH� 
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5� 

 

'DV lTXLYDOHQWH 6W�W]HQYHUIDKUHQ LVW LQ �D�� �E� XQG �F� EHVFKULHEHQ� ZREHL �D� 6\VWHP XQG %HODVWXQJ� �E� GLH 
lTXLYDOHQWH .QLFNOlQJH �(UVDW]VWDE� XQG �F� GDV 0RPHQW QDFK GHU 7KHRULH ,� 2UGQXQJ ]HLJW� 

'DV 9HUIDKUHQ GHU lTXLYDOHQWHQ 6W�W]HQVFKLHIVWHOOXQJ LVW LQ �G�� �H�� �I� XQG �J� EHVFKULHEHQ� ZREHL �G� 6\VWHP� 
/DVW XQG 9HUVFKLHEXQJ� �H� GLH 9RUNU�PPXQJ XQG .QLFNOlQJH I�U GDV %LHJHNQLFNHQ� �I� GDV 0RPHQW QDFK GHU 

7KHRULH ,,� 2UGQXQJ HLQVFKOLH�OLFK 0RPHQW DXV GHU 6W�W]HQVFKLHIVWHOOXQJ �9RUYHUGUHKXQJ� XQG �J� GLH 
9RUNU�PPXQJ XQG GLH .QLFNOlQJH I�U GDV %LHJHGULOONQLFNHQ ]HLJW� 

%LOG 5.1 ² bTuLYDOente .nLFkOlnge unG lTuLYDOente 6t�tzenVFKLeIVteOOung 

E� HLQJHSUlJWH 9RUNU�PPXQJ YRQ %DXWHLOHQ EHLP %LHJHNQLFNHQ 

 e� � / ����� 

'DEHL LVW 

/ GLH %DXWHLOOlQJH� 

$10(5.81* 'LH :HUWH e� � / G�UIHQ GHP 1DWLRQDOHQ $QKDQJ HQWQRPPHQ ZHUGHQ� (PSIRKOHQH :HUWH VLQG LQ 
7DEHOOH ��� DXIJHI�KUW� 

7DEeOOe 5.1 ² %emeVVungVwerte Ger Vorkr�mmung e����/ 

.nLFkkODVVe  
nDFK 7DEeOOe 3.2 

EODVtLVFKe 
%ereFKnung 

PODVtLVFKe 
%ereFKnung 

e� � / e� � / 

$ � � ��� � � ��� 

% � � ��� � � ��� 
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5� 

��� )�U +RFKEDXWHQ G�UIHQ $QIDQJVVFKLHIVWHOOXQJHQ YHUQDFKOlVVLJW ZHUGHQ� ZHQQ 

+(G t ���� 9(G ����� 

'DEHL LVW 

+(G GHU %HPHVVXQJVZHUW I�U GLH KRUL]RQWDOH .UDIW� 

9(G GHU %HPHVVXQJVZHUW GHU YHUWLNDOHQ .UDIW� 

��� )�U GLH %HVWLPPXQJ GHU KRUL]RQWDOHQ .UlIWH DXI DXVVWHLIHQGHQ 'HFNHQVFKHLEHQ VROOWH GLH $QRUGQXQJ GHU 
,PSHUIHNWLRQHQ QDFK %LOG ��� YHUZHQGHW ZHUGHQ� ZREHL I GLH PLW ����� HUPLWWHOWH $QIDQJVVFKLHIVWHOOXQJ HLQHV 
6WRFNZHUNV PLW GHU +|KH K LVW� VLHKH ��� D�� 

 

 �D� ]ZHL� RGHU PHKUVW|FNLJ   �E� HLQVW|FNLJ 

%LOG 5.2 ² AnorGnung Ger AnIDngVVFKLeIVteOOung I I�r +orLzontDOkrlIte  
DuI DuVVteLIenGen DeFkenVFKeLEen 

��� )�U GLH %HUHFKQXQJ GHU 6FKQLWWJU|�HQ DQ (QGHQ YRQ %DXWHLOHQ I�U GHQ %DXWHLOQDFKZHLV QDFK ��� G�UIHQ 
ORNDOH 9RUNU�PPXQJHQ YHUQDFKOlVVLJW ZHUGHQ� %HL 7UDJZHUNHQ� GLH HPSILQGOLFK DXI 9HUIRUPXQJHQ UHDJLHUHQ 
�VLHKH ���������� VROOWHQ I�U MHGHV %DXWHLO PLW 'UXFNEHDQVSUXFKXQJ ]XVlW]OLFK ORNDOH 9RUNU�PPXQJHQ 
DQJHVHW]W ZHUGHQ� ZHQQ IROJHQGH %HGLQJXQJHQ JHOWHQ�  

� PLQGHVWHQV HLQ %DXWHLOHQGH LVW HLQJHVSDQQW RGHU ELHJHVWHLI YHUEXQGHQ 

� 
(G

R���
N

f$
!O  ����� 

'DEHL LVW 

 N(G  GHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 1RUPDONUDIW �'UXFN�� 

 O  GLH EH]RJHQH 6FKODQNKHLW GHV %DXWHLOV LQ GHU EHWUDFKWHWHQ (EHQH PLW GHU $QQDKPH EHLGVHLWLJ 
JHOHQNLJHU /DJHUXQJ� 

$10(5.81* /RNDOH 9RUNU�PPXQJHQ VLQG EHUHLWV LQ GHQ *OHLFKXQJHQ I�U GLH %DXWHLOQDFKZHLVH EHU�FNVLFKWLJW� VLHKH 
����� ��� XQG ������ 
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5� 

��� )�U +RFKEDXWHQ G�UIHQ $QIDQJVVFKLHIVWHOOXQJHQ YHUQDFKOlVVLJW ZHUGHQ� ZHQQ 

+(G t ���� 9(G ����� 

'DEHL LVW 

+(G GHU %HPHVVXQJVZHUW I�U GLH KRUL]RQWDOH .UDIW� 

9(G GHU %HPHVVXQJVZHUW GHU YHUWLNDOHQ .UDIW� 

��� )�U GLH %HVWLPPXQJ GHU KRUL]RQWDOHQ .UlIWH DXI DXVVWHLIHQGHQ 'HFNHQVFKHLEHQ VROOWH GLH $QRUGQXQJ GHU 
,PSHUIHNWLRQHQ QDFK %LOG ��� YHUZHQGHW ZHUGHQ� ZREHL I GLH PLW ����� HUPLWWHOWH $QIDQJVVFKLHIVWHOOXQJ HLQHV 
6WRFNZHUNV PLW GHU +|KH K LVW� VLHKH ��� D�� 

 

 �D� ]ZHL� RGHU PHKUVW|FNLJ   �E� HLQVW|FNLJ 

%LOG 5.2 ² AnorGnung Ger AnIDngVVFKLeIVteOOung I I�r +orLzontDOkrlIte  
DuI DuVVteLIenGen DeFkenVFKeLEen 

��� )�U GLH %HUHFKQXQJ GHU 6FKQLWWJU|�HQ DQ (QGHQ YRQ %DXWHLOHQ I�U GHQ %DXWHLOQDFKZHLV QDFK ��� G�UIHQ 
ORNDOH 9RUNU�PPXQJHQ YHUQDFKOlVVLJW ZHUGHQ� %HL 7UDJZHUNHQ� GLH HPSILQGOLFK DXI 9HUIRUPXQJHQ UHDJLHUHQ 
�VLHKH ���������� VROOWHQ I�U MHGHV %DXWHLO PLW 'UXFNEHDQVSUXFKXQJ ]XVlW]OLFK ORNDOH 9RUNU�PPXQJHQ 
DQJHVHW]W ZHUGHQ� ZHQQ IROJHQGH %HGLQJXQJHQ JHOWHQ�  

� PLQGHVWHQV HLQ %DXWHLOHQGH LVW HLQJHVSDQQW RGHU ELHJHVWHLI YHUEXQGHQ 

� 
(G

R���
N

f$
!O  ����� 

'DEHL LVW 

 N(G  GHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 1RUPDONUDIW �'UXFN�� 

 O  GLH EH]RJHQH 6FKODQNKHLW GHV %DXWHLOV LQ GHU EHWUDFKWHWHQ (EHQH PLW GHU $QQDKPH EHLGVHLWLJ 
JHOHQNLJHU /DJHUXQJ� 

$10(5.81* /RNDOH 9RUNU�PPXQJHQ VLQG EHUHLWV LQ GHQ *OHLFKXQJHQ I�U GLH %DXWHLOQDFKZHLVH EHU�FNVLFKWLJW� VLHKH 
����� ��� XQG ������ 
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��� 'LH :LUNXQJHQ GHU $QIDQJVVFKLHIVWHOOXQJHQ XQG 9RUNU�PPXQJHQ G�UIHQ GXUFK 6\VWHPH lTXLYDOHQWHU 
KRUL]RQWDOHU (UVDW]ODVWHQ DQ MHGHU 6W�W]H HUVHW]W ZHUGHQ� VLHKH %LOG ��� XQG %LOG ���� 

 

9RUYHUGUHKXQJ 

 

9RUNU�PPXQJ 

%LOG 5.3 ² ErVDtz Ger VorYerIormungen GurFK lTuLYDOente KorLzontDOe ErVDtzODVten 

��� 'LHVH 9RUYHUGUHKXQJHQ VROOWHQ MHZHLOV LQ DOOHQ PD�JHEHQGHQ KRUL]RQWDOHQ 5LFKWXQJHQ XQWHUVXFKW 
ZHUGHQ� EUDXFKHQ DEHU QXU LQ HLQHU 5LFKWXQJ JOHLFK]HLWLJ EHWUDFKWHW ]X ZHUGHQ�  

��� %HL PHKUVW|FNLJHQ 5DKPHQWUDJZHUNHQ PLW 7UlJHUQ XQG 6W�W]HQ VROOWHQ GLH lTXLYDOHQWHQ (UVDW]NUlIWH LQ 
MHGHU 'HFNHQ� XQG 'DFKHEHQH DQJHVHW]W ZHUGHQ�  

���� 'LH P|JOLFKHQ 7RUVLRQVZLUNXQJHQ LQIROJH JOHLFK]HLWLJ DXIWUHWHQGHU DQWL�PHWULVFKHU 9HUVFKLHEXQJHQ DXI 
]ZHL HLQDQGH JHJHQ�EHUOLHJHQGHQ 6HLWHQ VROOWHQ EHDFKWHW ZHUGHQ� VLHKH %LOG ���� 

  

 �D� 6HLWHQ $�$ XQG %�% YHUVFKLHEHQ VLFK 
  V\PPHWULVFK 

 �E� 6HLWHQ $�$ XQG %�% YHUVFKLHEHQ VLFK 
  DQWL�PHWULVFK 

/egenGe 

� 9HUVFKLHEXQJ 
� 9HUGUHKXQJ 

%LOG 5.4 ² VerVFKLeEungVm|gOLFKkeLten unG ELnIO�VVe DuV 7orVLon (DrDuIVLFKt) 
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��� 'LH :LUNXQJHQ GHU $QIDQJVVFKLHIVWHOOXQJHQ XQG 9RUNU�PPXQJHQ G�UIHQ GXUFK 6\VWHPH lTXLYDOHQWHU 
KRUL]RQWDOHU (UVDW]ODVWHQ DQ MHGHU 6W�W]H HUVHW]W ZHUGHQ� VLHKH %LOG ��� XQG %LOG ���� 

 

9RUYHUGUHKXQJ 

 

9RUNU�PPXQJ 

%LOG 5.3 ² ErVDtz Ger VorYerIormungen GurFK lTuLYDOente KorLzontDOe ErVDtzODVten 

��� 'LHVH 9RUYHUGUHKXQJHQ VROOWHQ MHZHLOV LQ DOOHQ PD�JHEHQGHQ KRUL]RQWDOHQ 5LFKWXQJHQ XQWHUVXFKW 
ZHUGHQ� EUDXFKHQ DEHU QXU LQ HLQHU 5LFKWXQJ JOHLFK]HLWLJ EHWUDFKWHW ]X ZHUGHQ�  

��� %HL PHKUVW|FNLJHQ 5DKPHQWUDJZHUNHQ PLW 7UlJHUQ XQG 6W�W]HQ VROOWHQ GLH lTXLYDOHQWHQ (UVDW]NUlIWH LQ 
MHGHU 'HFNHQ� XQG 'DFKHEHQH DQJHVHW]W ZHUGHQ�  

���� 'LH P|JOLFKHQ 7RUVLRQVZLUNXQJHQ LQIROJH JOHLFK]HLWLJ DXIWUHWHQGHU DQWL�PHWULVFKHU 9HUVFKLHEXQJHQ DXI 
]ZHL HLQDQGH JHJHQ�EHUOLHJHQGHQ 6HLWHQ VROOWHQ EHDFKWHW ZHUGHQ� VLHKH %LOG ���� 

  

 �D� 6HLWHQ $�$ XQG %�% YHUVFKLHEHQ VLFK 
  V\PPHWULVFK 

 �E� 6HLWHQ $�$ XQG %�% YHUVFKLHEHQ VLFK 
  DQWL�PHWULVFK 

/egenGe 

� 9HUVFKLHEXQJ 
� 9HUGUHKXQJ 

%LOG 5.4 ² VerVFKLeEungVm|gOLFKkeLten unG ELnIO�VVe DuV 7orVLon (DrDuIVLFKt) 
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���� $OWHUQDWLY ]X ��� XQG ��� GDUI GLH (LJHQIRUP FUK  ]XU HODVWLVFKHQ 9HU]ZHLJXQJVODVW I�U GDV JHVDPWH 
7UDJZHUN RGHU GDV QDFK]XZHLVHQGH %DXWHLO DOV ,PSHUIHNWLRQVIRUP DQJHVHW]W ZHUGHQ� 'LH JHRPHWULVFKH 
(UVDW]LPSHUIHNWLRQ GDUI ZLH IROJW GDUJHVWHOOW ZHUGHQ�  

! ���� FU
PFU�P

PFU�
�LQLW [

(,
N

e[ K
K

K
cc

= " ����� 

'DEHL LVW 

! � �
�
P

0�

�
P

P5N�

P5N�
�P�

��

�

OF

γ
OF

OOD
�

�=
N
M

e "     I�U �P OO !  ����� 

 P !GHU 4XHUVFKQLWW� LQ GHP FUK cc VHLQ 0D[LPXP HUUHLFKW� I�U GHQ )DOO� GDVV GLH 1RUPDONUDIW XQG 
4XHUVFKQLWW �EHU GLH 6WDEOlQJH JHVHKHQ JOHLFK VLQG"� 

 D GHU ,PSHUIHNWLRQVEHLZHUW GHU ]XWUHIIHQGHQ .QLFNVSDQQXQJVOLQLH� VLHKH 7DEHOOH ���� 

 
PFU�

P5N�
P N

N
=O UHODWLYH 6FKODQNKHLW GHV 7UDJZHUNV�  

 �O  GHU LQ 7DEHOOH ��� DXIJHI�KUWHU *UHQ]ZHUW �  

 F GHU $EPLQGHUXQJVIDNWRU GHU ]XWUHIIHQGHQ .QLFNVSDQQXQJVOLQLH� VLHKH ���������

P(G�FUPFU� NN D= :HUW GHU 1RUPDONUDIW LP 4XHUVFKQLWW P� EHL GHP GLH LGHDOH 9HU]ZHLJXQJVODVW HUUHLFKW 
ZLUG�  

FUD  GHU NOHLQVWP|JOLFKH 9HUJU|�HUXQJVIDNWRU GHU 1RUPDONUlIWH N(G� XP GLH LGHDOH 9HU]ZHLJXQJV�
ODVW ]X HUUHLFKHQ� 

P5N�M  GLH FKDUDNWHULVWLVFKH 0RPHQWHQWUDJIlKLJNHLW GHV 4XHUVFKQLWWV P QDFK ������ �������� 

P5N�N  GLH FKDUDNWHULVWLVFKH 1RUPDONUDIWWUDJIlKLJNHLW GHV 4XHUVFKQLWWV QDFK ������ ������ 

! PFU�PK cc(, "�GDV %LHJHPRPHQW LQIROJH�KFU�LP 4XHUVFKQLWW P� 

FUK cc  GLH ]ZHLWH $EOHLWXQJ YRQ ��FU [K � 

�$10(5.81* � ,Q GHU 5HJHO LVW GLH $QZHQGXQJ HLQHV LWHUDWLYHQ 9HUIDKUHQV HUIRUGHUOLFK� XP GHQ 2UW GHV 4XHUVFKQLWWV 

P IHVW]XVWHOOHQ� GD P LQ GHP 4XHUVFKQLWW OLHJW� LQ GHP GLH )XQNWLRQ ���������� 5GLQLW5G(G [M[M[N[N ,,
K�  LKU 0D[LPXP 

HUUHLFKW�� 
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$10(5.81* ��� )�U GLH %HUHFKQXQJ GHV 9HUJU|�HUXQJVIDNWRUV FUD NDQQ GDYRQ DXVJHJDQJHQ ZHUGHQ� GDVV GLH 

%DXWHLOH GHV 7UDJZHUNV DXVVFKOLH�OLFK GXUFK D[LDOH .UlIWH (GN EHDQVSUXFKW ZHUGHQ� (GN VLQG GDEHL GLH QDFK 7KHRULH 
,� 2UGQXQJ EHUHFKQHWHQ .UlIWH I�U GHQ EHWUDFKWHWHQ /DVWIDOO� %LHJHPRPHQWH N|QQHQ YHUQDFKOlVVLJW ZHUGHQ�  

$10(5.81* ��� 'DV 9HUKlOWQLV !
PFU�P

�
K cc(,
"�GDUI HUVHW]W ZHUGHQ GXUFK !

PD[FUPFU�

PD[
,,

,,
K

K

KM

" 

'DEHL LVW 

PD[FUK  !GHU JU|�WH $PSOLWXGHQZHUW" GHU (LJHQIRUP GHV 7UDJZHUNV �HLQ ZLOON�UOLFKHU :HUW GDUI 

JHQRPPHQ ZHUGHQ�� 

PD[
,,K  GLH PLW GHU ,PSHUIHNWLRQ LQ )RUP GHU (LJHQIRUP FUK  ]XU HODVWLVFKHQ 9HU]ZHLJXQJVODVW PLW GHU 

JU|�WHQ $PSOLWXGH  PD[FUK QDFK 7KHRULH ,,� 2UGQXQJ HUPLWWHOWH JU|�WH 'XUFKELHJXQJ GHV 

!�GXUFK ,, V\PEROLVLHUWHQ�" 7UDJZHUNV� 

,,
PFU�KM  GDV %LHJHPRPHQW LP 4XHUVFKQLWW P� EHUHFKQHW ZLH EHL 

PD[
,,K � 

'LH %LHJHPRPHQWH LP 7UDJZHUN LQIROJH � �[LQLWK  G�UIHQ GDQQ PLW %HU�FNVLFKWLJXQJ GHU 7KHRULH 
,,� 2UGQXQJ EHUHFKQHW ZHUGHQ DXV�  

! � � � �[M
M

Ne
[M ,,

FU
PD[FU

,,
PFU�

PD[
,,

PFU��,,
LQLW K

K
K

K

K
= " ����� 

$10(5.81* ��� 'LH *OHLFKXQJ ����� EDVLHUW DXI GHU )RUGHUXQJ� GDVV GLH ,PSHUIHNWLRQ LQLWK � GLH GLH )RUP GHU 

(LJHQIRUP FUK ]XU HODVWLVFKHQ 9HU]ZHLJXQJVODVW KDW� GLH JOHLFKH PD[LPDOH .U�PPXQJ DXIZHLVHQ VROOWH ZLH GHU 
(UVDW]VWDE� 

5.3.3 ImSerIektLonen zur %ereFKnung DuVVteLIenGer 6\Vteme 

��� %HL GHU %HUHFKQXQJ DXVVWHLIHQGHU 6\VWHPH� GLH ]XU VHLWOLFKHQ 6WDELOLVLHUXQJ YRQ 7UlJHUQ RGHU GUXFN�
EHDQVSUXFKWHQ %DXWHLOHQ EHQ|WLJW ZHUGHQ� VROOWH GHU (LQIOXVV GHU ,PSHUIHNWLRQHQ GXUFK JHRPHWULVFKH 
(UVDW]LPSHUIHNWLRQHQ LQ )RUP YRQ 9RUNU�PPXQJHQ GHU DXV]XVWHLIHQGHQ %DXWHLOH EHU�FNVLFKWLJW ZHUGHQ�  

 ����P� /e D=  ����� 

'DEHL LVW 

/� GLH 6SDQQZHLWH GHV %DXWHLOV XQG 

¸
¹

·
¨
©

§ �=
P
�����PD    ������ 

VRZLH  

P� GLH $Q]DKO GHU DXV]XVWHLIHQGHQ %DXWHLOH� 
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��� =XU 9HUHLQIDFKXQJ GDUI GHU (LQIOXVV GHU GXUFK GDV DXVVWHLIHQGH 6\VWHP VWDELOLVLHUWHQ %DXWHLOH GXUFK 
VWDELOLVLHUHQGH (UVDW]NUlIWH QDFK %LOG ��� HUVHW]W ZHUGHQ� 

¦
�

= �
T�

(G� �
/

e
NT

G
 ������ 

'DEHL LVW 

 GT GLH QDFK 7KHRULH ,� 2UGQXQJ JHUHFKQHWH 'XUFKELHJXQJ GHV DXVVWHLIHQGHQ 6\VWHPV LQ VHLQHU 
(EHQH LQIROJH T� XQG ZHLWHUHU lX�HUHU /DVWHQ� 

$10(5.81* � GT GDUI � JHVHW]W ZHUGHQ� IDOOV QDFK 7KHRULH ,,� 2UGQXQJ JHUHFKQHW ZLUG� 

$10(5.81* � 'D GT LQ ������ YRQ T� DEKlQJLJ LVW� I�KUW GLHV ]X HLQHP LWHUDWLYHQ 9HUIDKUHQ� 

��� :LUG GDV DXVVWHLIHQGH 6\VWHP ]XU 6WDELOLVLHUXQJ GHV GUXFNEHDQVSUXFKWHQ )ODQVFKHV HLQHV 7UlJHUV PLW 
NRQVWDQWHU +|KH HLQJHVHW]W� VR NDQQ GLH .UDIW N(G LQ %LOG ��� ZLH IROJW HUPLWWHOW ZHUGHQ� 

N(G = M(G � K ������ 

'DEHL LVW 

 M(G  GDV PD[LPDOH HLQZLUNHQGH %LHJHPRPHQW GHV 7UlJHUV� 

 K GLH *HVDPWK|KH GHV 7UlJHUV� 

$10(5.81* :HQQ GHU 7UlJHU DXFK GXUFK 'UXFNNUlIWH EHDQVSUXFKW ZLUG� VR VROOWH GLHV EHU�FNVLFKWLJW ZHUGHQ� 

��� $Q 6W|�HQ YRQ 7UlJHUQ RGHU YRQ GUXFNEHDQVSUXFKWHQ %DXWHLOHQ VROOWH ]XVlW]OLFK QDFKJHZLHVHQ ZHUGHQ� 
GDVV GDV DXVVWHLIHQGH 6\VWHP HLQH ORNDOH .UDIW YRQ GHU *U|�H DPN(G � ��� YRQ MHGHP DQ GLHVHU 6WHOOH 
JHVWR�HQHQ 7UlJHU RGHU GUXFNEHDQVSUXFKWHQ %DXWHLO DXIQHKPHQ XQG DXI GHUHQ DQVFKOLH�HQGH +DOWHSXQNWH 
�EHUWUDJHQ NDQQ� VLHKH %LOG ���� 

��� %HL GHP 1DFKZHLV GHU ORNDOHQ .UlIWH QDFK $EVFKQLWW ��� VROOWHQ DXFK DOOH DQGHUHQ lX�HUHQ .UlIWH 
EHU�FNVLFKWLJW ZHUGHQ� GLH DXI GDV DXVVWHLIHQGH 6\VWHP ZLUNHQ� ZREHL GLH .UlIWH DXV GHP (LQIOXVV GHU 
,PSHUIHNWLRQ DXV ��� YHUQDFKOlVVLJW ZHUGHQ G�UIHQ� 
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/egenGe 

e� ,PSHUIHNWLRQ 
T� lTXLYDOHQWH .UDIW MH /lQJHQHLQKHLW 

� DXVVWHLIHQGHV 6\VWHP 

'LH .UDIW N(G ZLUG LQQHUKDOE GHU 6SDQQZHLWH / GHV DXVVWHLIHQGHQ 6\VWHPV I�U NRQVWDQW DQJHQRPPHQ� )�U 
QLFKW NRQVWDQWH .UlIWH LVW GLH $QQDKPH OHLFKW NRQVHUYDWLY�  

%LOG 5.5 ²bTuLYDOente VtDELOLVLerenGe ErVDtzkrlIte  

 
/egenGe 

� 6WR� 
� DXVVWHLIHQGHV 6\VWHP 

������ ��P == IIDI  

����� (GP(G NN DI =  

%LOG 5.6 ² /okDOe ErVDtzkrlIte Dn 6t|�en Ln GruFkEeDnVSruFKten %DuteLOen 
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5.3.4 %DuteLOLmSerIektLonen 

��� 'LH LQ �������� EHVFKULHEHQHQ (LQIO�VVH YRQ %DXWHLOLPSHUIHNWLRQHQ VLQG LQ GHQ *OHLFKXQJHQ I�U GLH 
6WDELOLWlWVQDFKZHLVH YRQ %DXWHLOHQ QDFK ����� HQWKDOWHQ� 

��� :HQQ GLH 6WDELOLWlWVQDFKZHLVH YRQ %DXWHLOHQ QDFK 7KHRULH ,,� 2UGQXQJ QDFK ��������D� JHI�KUW ZHUGHQ� 
VROOWH GLH ,PSHUIHNWLRQ I�U GUXFNEHDQVSUXFKWH %DXWHLOH !e�"� QDFK ��������E� RGHU �������� RGHU ��� 
EHU�FNVLFKWLJW ZHUGHQ�  

��� %HL HLQHP %LHJHGULOONQLFNQDFKZHLV YRQ ELHJHEHDQVSUXFKWHQ %DXWHLOHQ QDFK 7KHRULH ,,� 2UGQXQJ GDUI GLH 
,PSHUIHNWLRQ PLW k!e�" DQJHQRPPHQ ZHUGHQ� ZREHL !e�" GLH lTXLYDOHQWH 9RUNU�PPXQJ XP GLH 
VFKZDFKH $FKVH GHV EHWUDFKWHWHQ 3URILOV LVW� ,P $OOJHPHLQHQ EUDXFKW NHLQH ZHLWHUH 7RUVLRQVLPSHUIHNWLRQ 
EHWUDFKWHW ]X ZHUGHQ�  

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI GHQ :HUW k IHVWOHJHQ� 'HU :HUW k = ��� ZLUG HPSIRKOHQ� 

5.4 %ereFKnungVmetKoGen 

5.4.1 AOOgemeLneV 

��� 'LH 6FKQLWWJU|�HQ N|QQHQ QDFK HLQHU GHU EHLGHQ IROJHQGHQ 0HWKRGHQ HUPLWWHOW ZHUGHQ 

D� HODVWLVFKH 7UDJZHUNVEHUHFKQXQJ 

E� SODVWLVFKH 7UDJZHUNVEHUHFKQXQJ� 

$10(5.81* =X )LQLWH (OHPHQW �)(0��%HUHFKQXQJHQ VLHKH ��������� 

��� 'LH HODVWLVFKH 7UDJZHUNVEHUHFKQXQJ GDUI LQ DOOHQ )lOOHQ DQJHZHQGHW ZHUGHQ� 

��� (LQH SODVWLVFKH 7UDJZHUNVEHUHFKQXQJ GDUI QXU GDQQ GXUFKJHI�KUW ZHUGHQ� ZHQQ GDV 7UDJZHUN �EHU 
DXVUHLFKHQGH 5RWDWLRQVNDSD]LWlW DQ GHQ 6WHOOHQ YHUI�JW� DQ GHQHQ VLFK GLH SODVWLVFKHQ *HOHQNH ELOGHQ� VHL HV 
LQ %DXWHLOHQ RGHU $QVFKO�VVHQ� $Q GHQ 6WHOOHQ SODVWLVFKHU *HOHQNH LQ %DXWHLOHQ VROOWH GHU %DXWHLOTXHUVFKQLWW 
GRSSHOW�V\PPHWULVFK RGHU HLQIDFK�V\PPHWULVFK PLW HLQHU 6\PPHWULHHEHQH LQ GHU 5RWDWLRQVHEHQH GHV 
SODVWLVFKHQ *HOHQNV VHLQ XQG ]XVlW]OLFK GHQ LQ ����� IHVWJHOHJWHQ $QIRUGHUXQJHQ HQWVSUHFKHQ� 7ULWW HLQ 
SODVWLVFKHV *HOHQN DQ HLQHP $QVFKOXVV DXI� VR VROOWH GHU $QVFKOXVV HQWZHGHU DXVUHLFKHQGH )HVWLJNHLW KDEHQ� 
GDPLW VLFK GDV SODVWLVFKH *HOHQN LP %DXWHLO ELOGHW� RGHU HU VROOWH VHLQH SODVWLVFKH )HVWLJNHLW �EHU HLQH 
DXVUHLFKHQGH 5RWDWLRQ EHLEHKDOWHQ N|QQHQ  

$10(5.81* � ,QIRUPDWLRQHQ �EHU GLH 5RWDWLRQVNDSD]LWlW VLQG LP $QKDQJ * DQJHJHEHQ� 

$10(5.81* � 1XU EHVWLPPWH /HJLHUXQJHQ KDEHQ GLH I�U HLQH DXVUHLFKHQGH 5RWDWLRQVNDSD]LWlW HUIRUGHUOLFKH 
'XNWLOLWlW� VLHKH �/������� 

5.4.2 EODVtLVFKe 7rDgwerkVEereFKnung 

��� %HL GHU HODVWLVFKHQ 7UDJZHUNVEHUHFKQXQJ ZLUG GDYRQ DXVJHJDQJHQ� GDVV GLH 6SDQQXQJV�'HKQXQJV�
EH]LHKXQJ GHV 0DWHULDOV LQ MHGHP 6SDQQXQJV]XVWDQG OLQHDU YHUOlXIW�  

$10(5.81* =XU :DKO GHV 0RGHOOV I�U YHUIRUPEDUH $QVFKO�VVH VLHKH ������ 

��� 'LH 6FKQLWWJU|�HQ G�UIHQ PLW HODVWLVFKHQ %HUHFKQXQJVYHUIDKUHQ HUPLWWHOW ZHUGHQ� DXFK ZHQQ GLH 
4XHUVFKQLWWVEHDQVSUXFKEDUNHLWHQ SODVWLVFK HUPLWWHOW VLQG�  

��� (LQH HODVWLVFKH 7UDJZHUNVEHUHFKQXQJ GDUI DXFK I�U 4XHUVFKQLWWH YHUZHQGHW ZHUGHQ� GHUHQ 
%HDQVSUXFKEDUNHLW GXUFK ORNDOHV %HXOHQ EHJUHQ]W ZLUG�  
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5.3.4 %DuteLOLmSerIektLonen 

��� 'LH LQ �������� EHVFKULHEHQHQ (LQIO�VVH YRQ %DXWHLOLPSHUIHNWLRQHQ VLQG LQ GHQ *OHLFKXQJHQ I�U GLH 
6WDELOLWlWVQDFKZHLVH YRQ %DXWHLOHQ QDFK ����� HQWKDOWHQ� 

��� :HQQ GLH 6WDELOLWlWVQDFKZHLVH YRQ %DXWHLOHQ QDFK 7KHRULH ,,� 2UGQXQJ QDFK ��������D� JHI�KUW ZHUGHQ� 
VROOWH GLH ,PSHUIHNWLRQ I�U GUXFNEHDQVSUXFKWH %DXWHLOH !e�"� QDFK ��������E� RGHU �������� RGHU ��� 
EHU�FNVLFKWLJW ZHUGHQ�  

��� %HL HLQHP %LHJHGULOONQLFNQDFKZHLV YRQ ELHJHEHDQVSUXFKWHQ %DXWHLOHQ QDFK 7KHRULH ,,� 2UGQXQJ GDUI GLH 
,PSHUIHNWLRQ PLW k!e�" DQJHQRPPHQ ZHUGHQ� ZREHL !e�" GLH lTXLYDOHQWH 9RUNU�PPXQJ XP GLH 
VFKZDFKH $FKVH GHV EHWUDFKWHWHQ 3URILOV LVW� ,P $OOJHPHLQHQ EUDXFKW NHLQH ZHLWHUH 7RUVLRQVLPSHUIHNWLRQ 
EHWUDFKWHW ]X ZHUGHQ�  

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI GHQ :HUW k IHVWOHJHQ� 'HU :HUW k = ��� ZLUG HPSIRKOHQ� 

5.4 %ereFKnungVmetKoGen 

5.4.1 AOOgemeLneV 

��� 'LH 6FKQLWWJU|�HQ N|QQHQ QDFK HLQHU GHU EHLGHQ IROJHQGHQ 0HWKRGHQ HUPLWWHOW ZHUGHQ 

D� HODVWLVFKH 7UDJZHUNVEHUHFKQXQJ 

E� SODVWLVFKH 7UDJZHUNVEHUHFKQXQJ� 

$10(5.81* =X )LQLWH (OHPHQW �)(0��%HUHFKQXQJHQ VLHKH ��������� 

��� 'LH HODVWLVFKH 7UDJZHUNVEHUHFKQXQJ GDUI LQ DOOHQ )lOOHQ DQJHZHQGHW ZHUGHQ� 

��� (LQH SODVWLVFKH 7UDJZHUNVEHUHFKQXQJ GDUI QXU GDQQ GXUFKJHI�KUW ZHUGHQ� ZHQQ GDV 7UDJZHUN �EHU 
DXVUHLFKHQGH 5RWDWLRQVNDSD]LWlW DQ GHQ 6WHOOHQ YHUI�JW� DQ GHQHQ VLFK GLH SODVWLVFKHQ *HOHQNH ELOGHQ� VHL HV 
LQ %DXWHLOHQ RGHU $QVFKO�VVHQ� $Q GHQ 6WHOOHQ SODVWLVFKHU *HOHQNH LQ %DXWHLOHQ VROOWH GHU %DXWHLOTXHUVFKQLWW 
GRSSHOW�V\PPHWULVFK RGHU HLQIDFK�V\PPHWULVFK PLW HLQHU 6\PPHWULHHEHQH LQ GHU 5RWDWLRQVHEHQH GHV 
SODVWLVFKHQ *HOHQNV VHLQ XQG ]XVlW]OLFK GHQ LQ ����� IHVWJHOHJWHQ $QIRUGHUXQJHQ HQWVSUHFKHQ� 7ULWW HLQ 
SODVWLVFKHV *HOHQN DQ HLQHP $QVFKOXVV DXI� VR VROOWH GHU $QVFKOXVV HQWZHGHU DXVUHLFKHQGH )HVWLJNHLW KDEHQ� 
GDPLW VLFK GDV SODVWLVFKH *HOHQN LP %DXWHLO ELOGHW� RGHU HU VROOWH VHLQH SODVWLVFKH )HVWLJNHLW �EHU HLQH 
DXVUHLFKHQGH 5RWDWLRQ EHLEHKDOWHQ N|QQHQ  

$10(5.81* � ,QIRUPDWLRQHQ �EHU GLH 5RWDWLRQVNDSD]LWlW VLQG LP $QKDQJ * DQJHJHEHQ� 

$10(5.81* � 1XU EHVWLPPWH /HJLHUXQJHQ KDEHQ GLH I�U HLQH DXVUHLFKHQGH 5RWDWLRQVNDSD]LWlW HUIRUGHUOLFKH 
'XNWLOLWlW� VLHKH �/������� 

5.4.2 EODVtLVFKe 7rDgwerkVEereFKnung 

��� %HL GHU HODVWLVFKHQ 7UDJZHUNVEHUHFKQXQJ ZLUG GDYRQ DXVJHJDQJHQ� GDVV GLH 6SDQQXQJV�'HKQXQJV�
EH]LHKXQJ GHV 0DWHULDOV LQ MHGHP 6SDQQXQJV]XVWDQG OLQHDU YHUOlXIW�  

$10(5.81* =XU :DKO GHV 0RGHOOV I�U YHUIRUPEDUH $QVFKO�VVH VLHKH ������ 

��� 'LH 6FKQLWWJU|�HQ G�UIHQ PLW HODVWLVFKHQ %HUHFKQXQJVYHUIDKUHQ HUPLWWHOW ZHUGHQ� DXFK ZHQQ GLH 
4XHUVFKQLWWVEHDQVSUXFKEDUNHLWHQ SODVWLVFK HUPLWWHOW VLQG�  

��� (LQH HODVWLVFKH 7UDJZHUNVEHUHFKQXQJ GDUI DXFK I�U 4XHUVFKQLWWH YHUZHQGHW ZHUGHQ� GHUHQ 
%HDQVSUXFKEDUNHLW GXUFK ORNDOHV %HXOHQ EHJUHQ]W ZLUG�  

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

66

Nds. MBl. Nr. 3 c/2019

64



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

65 

5.4.3 PODVtLVFKe 7rDgwerkVEereFKnung 

��� (LQH SODVWLVFKH 7UDJZHUNVEHUHFKQXQJ LVW LQ GHU 5HJHO QLFKW ]XOlVVLJ� ZHQQ DXI GHU =XJVHLWH GHV 7UlJHUV 
DQ GHU 6WHOOH GHV SODVWLVFKHQ *HOHQNV HLQH 4XHUQDKW OLHJW� 

$10(5.81* =XU SODVWLVFKHQ 7UDJZHUNVEHUHFKQXQJ YRQ 7UlJHUQ ZHUGHQ LQ $QKDQJ + (PSIHKOXQJHQ JHJHEHQ� 

��� (LQH SODVWLVFKH 7UDJZHUNVEHUHFKQXQJ VROOWH QXU GDQQ YHUZHQGHW ZHUGHQ� ZHQQ GLH 6WDELOLWlW GHU %DXWHLOH 
JHVLFKHUW LVW� VLHKH ����  

6 *renzzuVtlnGe Ger 7rDgIlKLgkeLt Yon %DuteLOen 

6.1 *runGODge 

6.1.1 AOOgemeLneV 

���3 $OXPLQLXPNRQVWUXNWLRQHQ XQG �EDXWHLOH VLQG VR ]X EHPHVVHQ� GDVV GLH LQ $EVFKQLWW � DQJHJHEHQHQ 
JUXQGOHJHQGHQ %HPHVVXQJVDQIRUGHUXQJHQ I�U *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW HUI�OOW VLQG� 'LH %HPHVVXQJV�
YRUVFKULIWHQ JHOWHQ I�U 7UDJZHUNH XQWHU QRUPDOHQ DWPRVSKlULVFKHQ %HGLQJXQJHQ�  

6.1.2 &KDrDkterLVtLVFKe )eVtLgkeLtVwerte  

��� %HL GHU %HUHFKQXQJ GHU 7UDJIlKLJNHLW GHU %DXWHLOH ZHUGHQ GLH FKDUDNWHULVWLVFKHQ )HVWLJNHLWVZHUWH ZLH 
IROJW YHUZHQGHW�  

Rf  LVW GHU FKDUDNWHULVWLVFKH )HVWLJNHLWVZHUW I�U %LHJXQJ XQG JOREDOHP )OLH�HQ EHL =XJ� XQG 'UXFN�
EHDQVSUXFKXQJ 

Xf  LVW GHU FKDUDNWHULVWLVFKH )HVWLJNHLWVZHUW I�U GLH |UWOLFKH 7UDJIlKLJNHLW GHV 1HWWRTXHUVFKQLWWV EHL 
=XJ� RGHU 'UXFNEHDQVSUXFKXQJ 

��� 'LH FKDUDNWHULVWLVFKHQ :HUWH GHU �����'HKQJUHQ]H Rf  XQG GHU =XJIHVWLJNHLW Xf  VLQG I�U $OXPLQLXP�
NQHWOHJLHUXQJHQ LQ ����� DQJHJHEHQ�  

6.1.3 7eLOVLFKerKeLtVEeLwerte 

��� 'LH FKDUDNWHULVWLVFKHQ :HUWH GHU %HDQVSUXFKEDUNHLW� GLH LQ GLHVHP $EVFKQLWW DQJHJHEHQ VLQG� VROOWHQ PLW 
GHQ LQ ����� GHILQLHUWHQ 7HLOVLFKHUKHLWVEHLZHUWH 0γ � ZLH IROJW DEJHPLQGHUW ZHUGHQ�  

7DEeOOe 6.1 ² 7eLOVLFKerKeLtVEeLwerte I�r *renzzuVtlnGe Ger 7rDgIlKLgkeLt 

%HDQVSUXFKEDUNHLW YRQ 4XHUVFKQLWWHQ �XQDEKlQJLJ YRQ GHU 4XHUVFKQLWWNODVVH� 
0�γ  %HDQVSUXFKEDUNHLW YRQ %DXWHLOHQ EHL 6WDELOLWlWVYHUVDJHQ �EHL $QZHQGXQJ YRQ 

%DXWHLOQDFKZHLVHQ� 

%HDQVSUXFKEDUNHLW YRQ 4XHUVFKQLWWHQ EHL %UXFKYHUVDJHQ LQIROJH =XJEHDQVSUXFKXQJ 0�γ  

%HDQVSUXFKEDUNHLW YRQ $QVFKO�VVHQ VLHKH $EVFKQLWW � 
 
$10(5.81* � 'HU 1DWLRQDOH $QKDQJ GDUI GLH 7HLOVLFKHUKHLWVEHLZHUWH 0Lγ  IHVWOHJHQ� 'LH IROJHQGHQ =DKOHQZHUWH 
ZHUGHQ HPSIRKOHQ�  

γ0� = ���� 

γ0� = ���� 

$10(5.81* � :HLWHUH (PSIHKOXQJHQ I�U =DKOHQZHUWH VLQG LQ (1 �������� ELV (1 �������� ]X ILQGHQ� =X 
7UDJZHUNHQ� GLH QLFKW GXUFK (1 �������� ELV (1 �������� HUIDVVW ZHUGHQ� GDUI GHU 1DWLRQDOH $QKDQJ +LQZHLVH HQWKDOWHQ� 
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6.1.4 .ODVVLILzLerung Yon 4uerVFKnLtten 

6.1.4.1 *runGODge 

��� 0LW GHU .ODVVLIL]LHUXQJ YRQ 4XHUVFKQLWWHQ VROO GLH %HJUHQ]XQJ GHU %HDQVSUXFKEDUNHLW XQG 5RWDWLRQV�
NDSD]LWlW GXUFK ORNDOHV %HXOHQ YRQ 4XHUVFKQLWWVWHLOHQ IHVWJHVWHOOW ZHUGHQ�  

$10(5.81* 6LHKH DXFK $QKDQJ )� 

6.1.4.2 .ODVVLILzLerung 

��� (V ZHUGHQ YLHU 4XHUVFKQLWWVNODVVHQ GHILQLHUW�  

� 4XHUVFKQLWWH GHU .ODVVH � N|QQHQ SODVWLVFKH *HOHQNH RGHU )OLH�]RQHQ PLW DXVUHLFKHQGHU SODVWLVFKHU 
0RPHQWHQWUDJIlKLJNHLW XQG 5RWDWLRQVNDSD]LWlW I�U SODVWLVFKH 7UDJZHUNVEHUHFKQXQJ DXVELOGHQ�  

$10(5.81* $QKDQJ * HQWKlOW ZHLWHUH $QJDEHQ ]X 4XHUVFKQLWWHQ GHU .ODVVH ��  

� 4XHUVFKQLWWH GHU .ODVVH � N|QQHQ GLH SODVWLVFKH 0RPHQWHQWUDJIlKLJNHLW HQWZLFNHOQ� KDEHQ DEHU ZHJHQ 
|UWOLFKHQ %HXOHQV QXU HLQH EHJUHQ]WH 5RWDWLRQVNDSD]LWlW�  

� 4XHUVFKQLWWH GHU .ODVVH � HUUHLFKHQ LQ GHU lX�HUVWHQ GUXFNEHDQVSUXFKWHQ )DVHU GHV $OXPLQLXPEDXWHLOV 
GLH 'HKQJUHQ]H� N|QQHQ DEHU ZHJHQ |UWOLFKHQ %HXOHQV QLFKW GLH SODVWLVFKH 0RPHQWHQWUDJIlKLJNHLW 
HQWZLFNHOQ� 

� 4XHUVFKQLWWH GHU .ODVVH � VLQG VROFKH� EHL GHQHQ |UWOLFKHV %HXOHQ YRU (UUHLFKHQ GHU 'HKQJUHQ]H LQ 
HLQHP RGHU PHKUHUHQ 7HLOHQ GHV 4XHUVFKQLWWV DXIWULWW�  

��� %HL 4XHUVFKQLWWHQ GHU .ODVVH � G�UIHQ HIIHNWLYH 'LFNHQ YHUZHQGHW ZHUGHQ� XP GLH $EPLQGHUXQJ GHU 
%HDQVSUXFKEDUNHLW LQIROJH |UWOLFKHQ %HXOHQV ]X EHU�FNVLFKWLJHQ� VLHKH ������ 

��� 'LH .ODVVLIL]LHUXQJ HLQHV 4XHUVFKQLWWV LVW YRP %UHLWHQ�'LFNHQYHUKlOWQLV E�W VHLQHU GUXFNEHDQVSUXFKWHQ 
7HLOH DEKlQJLJ�  

��� 'UXFNEHDQVSUXFKWH 4XHUVFKQLWWVWHLOH N|QQHQ HQWZHGHU YROOVWlQGLJ RGHU WHLOZHLVH XQWHU GHU ]X 
XQWHUVXFKHQGHQ (LQZLUNXQJVNRPELQDWLRQ 'UXFNVSDQQXQJHQ DXIZHLVHQ�  

��� 'LH YHUVFKLHGHQHQ GUXFNEHDQVSUXFKWHQ 4XHUVFKQLWWVWHLOH �]� %� 6WHJ RGHU )ODQVFK� N|QQHQ LP 
$OOJHPHLQHQ YHUVFKLHGHQHQ 4XHUVFKQLWWVNODVVHQ ]XJHRUGQHW ZHUGHQ� (LQ 4XHUVFKQLWW ZLUG QDFK GHU K|FKVWHQ 
�XQJ�QVWLJVWHQ� .ODVVH VHLQHU GUXFNEHDQVSUXFKWHQ 4XHUVFKQLWWVWHLOH NODVVLIL]LHUW�  

�� %HL GHU .ODVVLIL]LHUXQJ ZHUGHQ G�QQZDQGLJH 7HLOH LQ IROJHQGH *UXQGW\SHQ HLQJHWHLOW�  

D� HEHQH DXVNUDJHQGH 4XHUVFKQLWWVWHLOH� 

E� HEHQH LQQHUH� EHLGVHLWLJ JHKDOWHQH 4XHUVFKQLWWVWHLOH� 

F� JHNU�PPWH LQQHUH� EHLGVHLWLJ JHKDOWHQH 4XHUVFKQLWWVWHLOH� 

��� 'LHVH 4XHUVFKQLWWVWHLOH N|QQHQ XQDXVJHVWHLIW RGHU GXUFK /lQJVULSSHQ� $ENDQWXQJHQ �/LSSHQ� RGHU 
:XOVWH �VLHKH %LOG ���� DXVJHVWHLIW VHLQ� 
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6� 

 

(D) unDuVgeVteLIt (E) DuVgeVteLIt  (F) EFkGetDLOV 
/egenGe    

62 V\PPHWULVFK DXVNUDJHQGHV 7HLO 5, DXVJHVWHLIWH EHLGVHLWLJ JHKDOWHQH LQQHUH 7HLOH 
82 XQV\PPHWULVFK DXVNUDJHQGHV 7HLO 582 $XVJHVWHLIWH� XQV\PPHWULVFK DXVNUDJHQGH 

7HLOH , LQQHUHV� EHLGVHLWLJ JHKDOWHQHV 7HLO  

%LOG 6.1 ² *runGt\Sen Yon 4uerVFKnLttVteLOen 

6.1.4.3 6FKODnkKeLtVSDrDmeter 

��� 'HU 3DUDPHWHU ȕ NHQQ]HLFKQHW GLH (PSILQGOLFKNHLW  HLQHV XQDXVJHVWHLIWHQ HEHQHQ 4XHUVFKQLWWVWHLOV I�U 
|UWOLFKHV %HXOHQ� (U KDW GLH IROJHQGHQ :HUWH�  

D� HEHQH LQQHUH� EHLGVHLWLJ JHKDOWHQH 4XHUVFKQLWWVWHLOH PLW NRQVWDQWHU 6SDQQXQJVYHUWHLOXQJ RGHU 
HEHQH DXVNUDJHQGH 4XHUVFKQLWWVWHLOH PLW NRQVWDQWHU 6SDQQXQJVYHUWHLOXQJ RGHU  
PD[LPDOHU 'UXFNVSDQQXQJ DP lX�HUHQ 5DQG ȕ = E�W ����� 

E� HEHQH LQQHUH� EHLGVHLWLJ JHKDOWHQH 4XHUVFKQLWWVWHLOH� PLW 1XOOGXUFKJDQJ 
GHV 6SDQQXQJVYHUODXIV LQ LKUHU 0LWWH ȕ = ���� E�W ����� 

F� HEHQH LQQHUH� EHLGVHLWLJ JHKDOWHQH 4XHUVFKQLWWVWHLOH PLW OLQHDU YHUlQGHUOLFKHP 
6SDQQXQJVYHUODXI RGHU  
HEHQH DXVNUDJHQGH 4XHUVFKQLWWVWHLOH PLW PD[LPDOHU 'UXFNVSDQQXQJ 
DP LQQHUHQ 5DQG ȕ   K E�t ����� 

'DEHL LVW 

E GLH %UHLWH GHV 4XHUVFKQLWWVWHLOV� 

W GLH 4XHUVFKQLWWVGLFNH� 

K GHU .RHIIL]LHQW I�U GLH 6SDQQXQJVJUDGLHQWH� GHU GXUFK GLH $XVGU�FNH� 

K = ���� � ���� ȥ  �� t ȥ t ±��� ����� 

K = ������� ± ȥ�     �ȥ � ±��� VLHKH %LOG ��� ����� 
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EHVWLPPW ZLUG� 

ȥ GDV DXI GLH PD[LPDOH 'UXFNVSDQQXQJ EH]RJHQH 9HUKlOWQLV GHU 5DQGVSDQQXQJHQ GHU EHWUDFKWHWHQ 
3ODWWH� ,P $OOJHPHLQHQ LVW DOV 6SDQQXQJVQXOOLQLH GLH HODVWLVFKH 6SDQQXQJVQXOOLQLH DQ]XVHW]HQ� 
MHGRFK GDUI EHL GHU hEHUSU�IXQJ� RE HLQ 4XHUVFKQLWW GHU .ODVVH � RGHU � DQJHK|UW� GLH SODVWLVFKH 
6SDQQXQJVQXOOLQLH YHUZHQGHW ZHUGHQ�  

$10(5.81* $OOH 4XHUVFKQLWWVWHLOH ZHUGHQ EHL GHU %HUHFKQXQJ GHU 3DUDPHWHU E�� DOV JHOHQNLJ JHODJHUW EHWUDFKWHW 
DXFK ZHQQ GLH 4XHUVFKQLWWVWHLOH HODVWLVFK RGHU VWDUU HLQJHVSDQQW  VLQG�  

 

%LOG 6.2 ²:erte Yon K I�r eEene Lnnere� EeLGVeLtLg geKDOtene 4uerVFKnLttVteLOe mLt OLneDrer 
6SDnnungVYerteLOung. )�r eEene Lnnere� EeLGVeLtLg geKDOtene 4uerVFKnLttVteLOe  
unG I�r eEene DuVkrDgenGe 4uerVFKnLttVteLOe mLt gr|�ter DruFkEeDnVSruFKung  

Dm geODgerten 5DnG gLOt /LnLe A. )�r eEene DuVkrDgenGe 4uerVFKnLttVteLOe mLt gr|�ter 
DruFkEeDnVSruFKung Dm IreLen 5DnG gLOt /LnLe %. 

��� %HL GHU (UPLWWOXQJ GHU (PSILQGOLFKNHLW HLQHV DXVJHVWHLIWHQ HEHQHQ 4XHUVFKQLWWVWHLOV I�U |UWOLFKHV %HXOHQ 
VROOWHQ GUHL P|JOLFKH %HXOIRUPHQ EHU�FNVLFKWLJW ZHUGHQ� ZLH LQ %LOG ��� JH]HLJW ZLUG� ,Q GHU 5HJHO ZHUGHQ VLFK 
HLJHQH :HUWH YRQ E��I�U MHGH %HXOIRUP HUJHEHQ� 'LH %HXOIRUPHQ VLQG� 

D� %HXOIRUP �� GDV DXVJHVWHLIWH 4XHUVFKQLWWVWHLO EHXOW DOV JDQ]HV� ZREHL GLH 6WHLIH PLW GHUVHOEHQ 
.U�PPXQJ EHXOW ZLH GDV 4XHUVFKQLWWVWHLO� 'LHVH %HXOIRUP ZLUG RIW DOV *HVDPW�
IHOGEHXOHQ EH]HLFKQHW� 

E� %HXOIRUP �� 'LH HLQ]HOQHQ 7HLOEHUHLFKH XQG GLH 6WHLIH EHXOHQ MH I�U VLFK� ZREHL LKUH 9HUELQGXQJV�
OLQLH JHUDGH EOHLEW� 

F� %HXOIRUP �� 'LHV LVW HLQH .RPELQDWLRQ DXV GHQ %HXOIRUPHQ � XQG �� EHL GHU GDV (LQ]HOIHOGEHXOHQ 
GHP *HVDPWIHOGEHXOHQ �EHUODJHUW LVW� 'LHV LVW LQ %LOG ����F� DQJH]HLJW� 
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��� %HL GHU (UPLWWOXQJ GHU (PSILQGOLFKNHLW HLQHV DXVJHVWHLIWHQ HEHQHQ 4XHUVFKQLWWVWHLOV I�U |UWOLFKHV %HXOHQ 
VROOWHQ GUHL P|JOLFKH %HXOIRUPHQ EHU�FNVLFKWLJW ZHUGHQ� ZLH LQ %LOG ��� JH]HLJW ZLUG� ,Q GHU 5HJHO ZHUGHQ VLFK 
HLJHQH :HUWH YRQ E��I�U MHGH %HXOIRUP HUJHEHQ� 'LH %HXOIRUPHQ VLQG� 

D� %HXOIRUP �� GDV DXVJHVWHLIWH 4XHUVFKQLWWVWHLO EHXOW DOV JDQ]HV� ZREHL GLH 6WHLIH PLW GHUVHOEHQ 
.U�PPXQJ EHXOW ZLH GDV 4XHUVFKQLWWVWHLO� 'LHVH %HXOIRUP ZLUG RIW DOV *HVDPW�
IHOGEHXOHQ EH]HLFKQHW� 

E� %HXOIRUP �� 'LH HLQ]HOQHQ 7HLOEHUHLFKH XQG GLH 6WHLIH EHXOHQ MH I�U VLFK� ZREHL LKUH 9HUELQGXQJV�
OLQLH JHUDGH EOHLEW� 

F� %HXOIRUP �� 'LHV LVW HLQH .RPELQDWLRQ DXV GHQ %HXOIRUPHQ � XQG �� EHL GHU GDV (LQ]HOIHOGEHXOHQ 
GHP *HVDPWIHOGEHXOHQ �EHUODJHUW LVW� 'LHV LVW LQ %LOG ����F� DQJH]HLJW� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

70

Nds. MBl. Nr. 3 c/2019

68



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

69 

 

            �D� %HXOIRUP ��  �E� %HXOIRUP ��  �F� %HXOIRUP �� �G� 7HLOIHOGEHXOHQ� �H� *HVDPWIHOGEHXOHQ 

%LOG 6.3 ² %euOIormen I�r eEene DuVgeVteLIte 4uerVFKnLttVteLOe 

��� 'LH :HUWH YRQ ȕ HUJHEHQ VLFK ZLH IROJW� 

D� %HXOIRUP �� JOHLFKI|UPLJH 'UXFNVSDQQXQJ� 5HJHODXVI�KUXQJ GHU 6WHLIHQ  

:HQQ GLH 6WHLIH HLQH HLQVHLWLJH 5LSSH RGHU $ENDQWXQJ �/LSSH� YRQ JOHLFKHU 'LFNH t ZLH GDV 4XHUVFKQLWWV�
WHLO LVW 

W
E     KE  ����� 

ZREHL K  GXUFK GLH *OHLFKXQJHQ ����D�� ����E� RGHU ����F� DQJHJHEHQ RGHU DXV %LOG ����D�� �E� RGHU �F� 
HQWQRPPHQ ZLUG� ,Q GLHVHP %LOG ZLUG GLH +|KH c GHU 5LSSH RGHU GHU $ENDQWXQJ �/LSSH� ELV ]XU 
,QQHQVHLWH GHV %OHFKHOHPHQWHV JHPHVVHQ� 

� �  WF
   

�������

�

��
K  �%LOG ���D� ����D� 

���
�������

�
�

t
�

�
E�W

F�W 

   K    �%LOG ���E� ����E� 

����
�������

�
�

t
�

�
E�W

F�W 

   K    �%LOG ���F� ����F� 

E� %HXOIRUP �� JOHLFKI|UPLJH 'UXFNVSDQQXQJ� YRQ GHU 5HJHODXVI�KUXQJ DEZHLFKHQGH 6WHLIHQ� 

%HL LUJHQGHLQHU DQGHUHQ )RUP HLQHU 6WHLIH ZLUG GLHVH  GXUFK HLQH lTXLYDOHQW 5LSSH RGHU $ENDQWXQJ 
�/LSSH� HUVHW]W� GLH GLH JOHLFKH 'LFNH �t� ZLH GDV 4XHUVFKQLWWVWHLO KDW� 'HU :HUW c I�U GLHVH lTXLYDOHQWH 
5LSSH RGHU $ENDQWXQJ �/LSSH� ZLUG VR JHZlKOW� GDVV GDV DXI GLH 0LWWHOHEHQH GHV 4XHUVFKQLWWVWHLOV 
�3ODWWH� EH]RJHQH  7UlJKHLWVPRPHQW GHU 6WHLIH  JOHLFK GHP DXI GLHVHOEH (EHQH EH]RJHQHQ GHU YRQ GHU 
5HJHODXVI�KUXQJ DEZHLFKHQGHQ 6WHLIH LVW� (LQH DOWHUQDWLYH 0HWKRGH ZLUG LQ ��� DQJHJHEHQ� 

F� %HXOIRUP �� JOHLFKI|UPLJH 'UXFNVSDQQXQJ� NRPSOH[H $XVI�KUXQJ GHU 6WHLIH� 

%HL XQJHZ|KQOLFKHQ 6WHLIHQIRUPHQ� GLH QLFKW PLW GHQ REHQ EHVFKULHEHQHQ %HUHFKQXQJHQ HUIDVVW ZHUGHQ 
N|QQHQ� JLOW 
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            �D� %HXOIRUP ��  �E� %HXOIRUP ��  �F� %HXOIRUP �� �G� 7HLOIHOGEHXOHQ� �H� *HVDPWIHOGEHXOHQ 

%LOG 6.3 ² %euOIormen I�r eEene DuVgeVteLIte 4uerVFKnLttVteLOe 

��� 'LH :HUWH YRQ ȕ HUJHEHQ VLFK ZLH IROJW� 

D� %HXOIRUP �� JOHLFKI|UPLJH 'UXFNVSDQQXQJ� 5HJHODXVI�KUXQJ GHU 6WHLIHQ  

:HQQ GLH 6WHLIH HLQH HLQVHLWLJH 5LSSH RGHU $ENDQWXQJ �/LSSH� YRQ JOHLFKHU 'LFNH t ZLH GDV 4XHUVFKQLWWV�
WHLO LVW 

W
E     KE  ����� 

ZREHL K  GXUFK GLH *OHLFKXQJHQ ����D�� ����E� RGHU ����F� DQJHJHEHQ RGHU DXV %LOG ����D�� �E� RGHU �F� 
HQWQRPPHQ ZLUG� ,Q GLHVHP %LOG ZLUG GLH +|KH c GHU 5LSSH RGHU GHU $ENDQWXQJ �/LSSH� ELV ]XU 
,QQHQVHLWH GHV %OHFKHOHPHQWHV JHPHVVHQ� 

� �  WF
   

�������

�

��
K  �%LOG ���D� ����D� 

���
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F�W 

   K    �%LOG ���E� ����E� 
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   K    �%LOG ���F� ����F� 

E� %HXOIRUP �� JOHLFKI|UPLJH 'UXFNVSDQQXQJ� YRQ GHU 5HJHODXVI�KUXQJ DEZHLFKHQGH 6WHLIHQ� 

%HL LUJHQGHLQHU DQGHUHQ )RUP HLQHU 6WHLIH ZLUG GLHVH  GXUFK HLQH lTXLYDOHQW 5LSSH RGHU $ENDQWXQJ 
�/LSSH� HUVHW]W� GLH GLH JOHLFKH 'LFNH �t� ZLH GDV 4XHUVFKQLWWVWHLO KDW� 'HU :HUW c I�U GLHVH lTXLYDOHQWH 
5LSSH RGHU $ENDQWXQJ �/LSSH� ZLUG VR JHZlKOW� GDVV GDV DXI GLH 0LWWHOHEHQH GHV 4XHUVFKQLWWVWHLOV 
�3ODWWH� EH]RJHQH  7UlJKHLWVPRPHQW GHU 6WHLIH  JOHLFK GHP DXI GLHVHOEH (EHQH EH]RJHQHQ GHU YRQ GHU 
5HJHODXVI�KUXQJ DEZHLFKHQGHQ 6WHLIH LVW� (LQH DOWHUQDWLYH 0HWKRGH ZLUG LQ ��� DQJHJHEHQ� 

F� %HXOIRUP �� JOHLFKI|UPLJH 'UXFNVSDQQXQJ� NRPSOH[H $XVI�KUXQJ GHU 6WHLIH� 

%HL XQJHZ|KQOLFKHQ 6WHLIHQIRUPHQ� GLH QLFKW PLW GHQ REHQ EHVFKULHEHQHQ %HUHFKQXQJHQ HUIDVVW ZHUGHQ 
N|QQHQ� JLOW 
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�0 

PLW 

FUV  HODVWLVFKH %HXOVSDQQXQJ GHV  DXVJHVWHLIWHQ 4XHUVFKQLWWVWHLOV XQWHU $QQDKPH JHOHQNLJHU /DJHUXQJ 
DQ GHQ 5lQGHUQ  

FU�V  HODVWLVFKH %HXOVSDQQXQJ GHV XQDXVJHVWHLIWHQ 4XHUVFKQLWWVWHLOV XQWHU $QQDKPH JHOHQNLJHU 
/DJHUXQJ DQ GHQ 5lQGHUQ  

G� %HXOIRUP �� OLQHDUHU 6SDQQXQJVYHUODXI� 

'HU :HUW ȕ LVW QDFK *OHLFKXQJ ����� ]X EHUHFKQHQ� ZREHL VLFK FUV  XQG FU�V  MHW]W DXI GLH 6SDQQXQJ DQ 
GHP VWlUNHU GUXFNEHDQVSUXFKWHQ 5DQG GHV 4XHUVFKQLWWVWHLOV EH]LHKHQ�  

H� %HXOIRUP �� 

'HU :HUW ȕ LVW I�U MHGHV 7HLOIHOG QDFK !����������" ]X EHVWLPPHQ� 

��� 'LH (PSILQGOLFKNHLW HLQHV GXUFK JOHLFKI|UPLJHQ 'UXFN EHDQVSUXFKWHQ IODFK JHNU�PPWHQ XQDXVJHVWHLIWHQ 
LQQHUHQ� EHLGVHLWLJ JHKDOWHQHQ 4XHUVFKQLWWVWHLOV I�U |UWOLFKHV %HXOHQ ZLUG IHVWJHOHJW GXUFK  

W 5
E  

 
W
E   

��

�
������

�

�

E  ����� 

PLW 

5  .U�PPXQJVUDGLXV GHU 0LWWHOIOlFKH GHV 4XHUVFKQLWWVWHLOV� 

E DEJHZLFNHOWH %UHLWH GHU 0LWWHOIOlFKH GHV 4XHUVFKQLWWVWHLOV� 

W 'LFNH� 

'DV REHQ DXIJHI�KUWH 9HUIDKUHQ JLOW� ZHQQ 5�E ! ���E�W� 4XHUVFKQLWWH PLW VWlUNHU JHNU�PPWHQ 4XHUVFKQLWWV�
WHLOHQ EHQ|WLJHQ HLQH EHVRQGHUH 8QWHUVXFKXQJ RGHU GLH %HPHVVXQJ DXIJUXQG YRQ 9HUVXFKHQ� 

��� 'LH (PSILQGOLFKNHLW G�QQZDQGLJHU 5XQGKRKOSURILOH I�U |UWOLFKHV %HXOHQ EHL JOHLFKI|UPLJHP 'UXFN RGHU EHL 
%LHJXQJ ZLUG GXUFK GHQ IROJHQGHQ :HUW ȕ EHVFKULHEHQ� 

W
'    �E   ������ 

PLW 
' 'XUFKPHVVHU GHU 5RKUPLWWHOIOlFKH� 
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�1 

 

/egenGe 

D $XVVWHLIXQJHQ PLW JOHLFKHP =ZLVFKHQUDXP 

%LOG 6.4 ² :erte Yon K� I�r DuVgeVteLIte 4uerVFKnLttVteLOe 
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�2 

6.1.4.4 .ODVVLILzLerung Yon 4uerVFKnLttVteLOen 

��� 'LH .ODVVLIL]LHUXQJ GHU 4XHUVFKQLWWVWHLOH LVW ZLH IROJW PLW GHQ :HUWHQ GHU 6FKODQNKHLWVSDUDPHWHU ȕ 
YHUEXQGHQ� 

4XHUVFKQLWWVWHLOH LQ %LHJHWUlJHUQ 4XHUVFKQLWWVWHLOH LQ 'UXFNVWlEHQ 

�EE d  � .ODVVH � �EE d  � .ODVVH � RGHU � 

�� EEE d�  � .ODVVH � �� EEE d�  � .ODVVH � 

�� EEE d�  � .ODVVH � EE ��  � .ODVVH � 

EE ��  � .ODVVH �   

���  'LH :HUWH YRQ �E � �E  XQG �E  VLQG LQ 7DEHOOH ��� DXIJHI�KUW� 

7DEeOOe 6.2 ² 6FKODnkKeLtVSDrDmeter HE �� � HE ��  unG HE ��  

:erkVtoIIkODVVLILkDtLon  
nDFK 7DEeOOe 3.2 

InnenOLegenGe 7eLOIOlFKe Au�enOLegenGe 7eLOIOlFKe 

HE ��  HE ��  HE ��  HE ��  HE ��  HE ��  

.ODVVH $� XQJHVFKZHL�W �� �� �� � ��� � 

.ODVVH $� JHVFKZHL�W � �� �� ��� � � 

.ODVVH %� XQJHVFKZHL�W �� ���� �� ��� ��� � 

.ODVVH %� JHVFKZHL�W �� ���� �� � ��� � 

İ  R����f � fR LQ 1�PP�  

 

��� ,Q 7DEHOOH ��� ZLUG HLQH 7HLOIOlFKH GDQQ DOV JHVFKZHL�W EH]HLFKQHW� ZHQQ GLHVH 6FKZHL�QlKWH DP 5DQG 
RGHU DQ LUJHQGHLQHP 3XQNW LQQHUKDOE LKUHV 4XHUVFKQLWWHV HQWKlOW� (LQH 7HLOIOlFKH NDQQ DXFK DOV XQJHVFKZHL�W 
EH]HLFKQHW ZHUGHQ� ZHQQ GLH 6FKZHL�QlKWH TXHU ]XU %DXWHLODFKVH YHUODXIHQ XQG DQ HLQHU 6WHOOH VHLWOLFKHU 
6W�W]XQJ OLHJHQ�  

$10(5.81* %HL HLQHU 7HLOIOlFKH PLW 6FKZHL�QlKWHQ LVW GLH .ODVVLILNDWLRQ XQDEKlQJLJ YRQ GHU $XVGHKQXQJ GHU 
:lUPHHLQIOXVV]RQH �:(=�� 

��� %HL GHU .ODVVLIL]LHUXQJ YRQ 7HLOIOlFKHQ ELHJHEHDQVSUXFKWHU %DXWHLOH GDUI HLQ PRGLIL]LHUWHU $XVGUXFN 
��������� ��R ]]f   H YHUZHQGHW ZHUGHQ� ZHQQ GLH 7HLOIOlFKH JHULQJHU EHDQVSUXFKW LVW DOV GLH  K|FKVW�

EHDQVSUXFKWHQ )DVHUQ LP 4XHUVFKQLWW� ,Q GLHVHP $XVGUXFN LVW �]  GHU $EVWDQG YRQ GHU HODVWLVFKHQ 
6SDQQXQJVQXOOOLQLH GHV ZLUNVDPHQ 4XHUVFKQLWWV ]XU K|FKVWEHDQVSUXFKWHQ )DVHU XQG �]  LVW GHU $EVWDQG YRQ 
GHU HODVWLVFKHQ 6SDQQXQJVQXOOOLQLH GHV ZLUNVDPHQ 4XHUVFKQLWWV ]XU EHWUDFKWHWHQ 7HLOIOlFKH� �]  XQG �]  VROOWHQ 
DP ZLUNVDPHQ 4XHUVFKQLWW PLWWHOV ,WHUDWLRQ �PLQGHVWHQV � 6FKULWWH� EHUHFKQHW ZHUGHQ�  

6.1.5 %euOen 

��� gUWOLFKHV %HXOHQ EHL %DXWHLOHQ GHU .ODVVH � ZLUG DOOJHPHLQ  GXUFK GDV (UVHW]HQ GHV *HVDPWTXHUVFKQLWWHV 
GXUFK HLQHQ ZLUNVDPHQ 4XHUVFKQLWW EHU�FNVLFKWLJW� 'HQ ZLUNVDPHQ 4XHUVFKQLWW HUKlOW PDQ GXUFK $QVDW] HLQHV 
|UWOLFKHQ %HXOIDNWRUV FU  ]XU 5HGX]LHUXQJ GHU 'LFNH� FU  ZLUG DXI GLH HLQKHLWOLFKH 'LFNH HLQHU 7HLOIOlFKH GHU 
.ODVVH � DQJHZDQGW� GLH YROONRPPHQ RGHU WHLOZHLVH GUXFNEHDQVSUXFKW LVW� 7HLOIOlFKHQ PLW YHUlQGHUOLFKHU 
'LFNH EHG�UIHQ HLQHU JHQDXHUHQ 8QWHUVXFKXQJ� 
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�3 

��� 'HU )DNWRU FU  HUJLEW VLFK DXV GHQ *OHLFKXQJHQ ������ RGHU ������� JHVRQGHUW I�U GLH YHUVFKLHGHQHQ 
7HLOIOlFKHQ HLQHV 4XHUVFKQLWWV LQ $EKlQJLJNHLW YRP 9HUKlOWQLV HE � � PLW E  QDFK �������� İ QDFK 7DEHOOH ��� 
XQG GHQ .RQVWDQWHQ �&  XQG �&  QDFK 7DEHOOH ���� 'LH %H]LHKXQJ ]ZLVFKHQ FU  XQG HE �  LVW LQ %LOG ��� 
]XVDPPHQJHIDVVW� 

FU   ��� EHL �EE d  ������ 

�
��

������ HEHE
U

&&
F �=  EHL �EE !  ������ 

7DEeOOe 6.3 ² DLe .onVtDnten �&  unG �&  Ger *OeLFKungen I�r FU  

:erkVtoIIkODVVLILkDtLon  
nDFK 7DEeOOe 3.2 

InnenOLegenGe 7eLOIOlFKen Au�enOLegenGe 7eLOIOlFKen 

�&  �&  �&  �&  

.ODVVH $� XQJHVFKZHL�W �� ��� �� �� 

.ODVVH $� JHVFKZHL�W �� ��� � �� 

.ODVVH %� XQJHVFKZHL�W �� ��� � �� 

.ODVVH %� JHVFKZHL�W �� ��� � �� 
 
��� )�U HEHQH DX�HQOLHJHQGH 7HLOIOlFKHQ XQV\PPHWULVFKHU 4XHUVFKQLWWH �%LOG ���� HUJLEW VLFK FU  GXUFK GLH 
REHQ DXIJHI�KUWHQ *OHLFKXQJHQ I�U HEHQH DX�HQOLHJHQGH 7HLOIOlFKHQ V\PPHWULVFKHU 4XHUVFKQLWWH� DEHU QLFKW 
PHKU DOV �������� HE � 

��� $XVJHVWHLIWH 7HLOIOlFKHQ� 0DQ EHWUDFKWHW DOOH P|JOLFKHQ %HXOIRUPHQ XQG QLPPW GHQ NOHLQVWHQ VLFK 
HUJHEHQGHQ :HUW I�U FU � ,P )DOOH GHU %HXOIRUP � VROOWH GHU )DNWRU FU  DXI GLH )OlFKH GHU $XVVWHLIXQJ VRZLH 
DXI GLH %OHFKGLFNH GHV EHWUDFKWHWHQ 7HLOIHOGHV DQJHZHQGHW ZHUGHQ� 6LHKH DXFK ���� %HL DXVJHVWHLIWHQ 
DX�HQOLHJHQGHQ 7HLOIOlFKHQ LVW GLH .XUYH I�U DX�HQOLHJHQGH 7HLOIlFKHQ� DQGHUQIDOOV GLH .XUYH I�U 
LQQHQOLHJHQGH 7HLOIOlFKHQ ]X YHUZHQGHQ� 

��� =XU %HVWLPPXQJ YRQ FU  LQ 4XHUVFKQLWWHQ XQWHU ]ZHLDFKVLJHU %LHJXQJ RGHU %LHJXQJ XQG 1RUPDONUDIW� 
VLHKH $QPHUNXQJHQ LQ ��������� 
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�4 

 

/egenGe 

�  ,QQHQOLHJHQGH 7HLOIOlFKHQ XQG 5XQGURKUH  
�  6\PPHWULVFKH DX�HQOLHJHQGH 7HLOIOlFKHQ  
�  8QV\PPHWULVFKH DX�HQOLHJHQGH 7HLOIOlFKHQ 

D�  .ODVVH $� XQJHVFKZHL�W�  
E�  .ODVVH $� JHVFKZHL�W RGHU .ODVVH %� XQJHVFKZHL�W 
F�  .ODVVH %� JHVFKZHL�W 

%LOG 6.5 ² %ezLeKung zwLVFKen FU  unG HE �  I�r Du�enOLegenGe 7eLOIOlFKen�  
LnnenOLegenGe 7eLOIOlFKen unG 5unGroKre 

6.1.6 )eVtLgkeLtVreGuktLonen Ln Ger :lrmeeLnIOuVVzone Yon 6FKweL�ungen 

6.1.6.1 AOOgemeLneV 

���3 %HL GHU %HPHVVXQJ YRQ JHVFKZHL�WHQ .RQVWUXNWLRQHQ DXV NDOWYHUIHVWLJWHQ RGHU O|VXQJVJHJO�KWHQ XQG 
ZDUPDXVJHODJHUWHQ /HJLHUXQJHQ PXVV GLH LQ GHU 1lKH YRQ 6FKZHL�QlKWHQ DXIWUHWHQGH 5HGXNWLRQ GHU 
)HVWLJNHLWVZHUWH EHU�FNVLFKWLJW ZHUGHQ�   

��� $EZHLFKHQG YRQ GLHVHU 5HJHO WUHWHQ NHLQH )HVWLJNHLWVUHGXNWLRQHQ DQJUHQ]HQG DQ 6FKZHL�QlKWH EHL 
/HJLHUXQJHQ LP 2�=XVWDQG RGHU ZHQQ VLFK GHU :HUNVWRII LP )�=XVWDQG EHILQGHW XQG GLH %HPHVVXQJVZHUWH 
GHU %HDQVSUXFKEDUNHLWHQDXI GHQ (LJHQVFKDIWHQ GHV 2�=XVWDQGHV EDVLHUHQ DXI�   

��� =X %HPHVVXQJV]ZHFNHQ ZLUG DQJHQRPPHQ� GDVV GLH )HVWLJNHLWVZHUWH LQ GHU JDQ]HQ :lUPHLQIOXVV]RQH 
�:(=� DXI GDV JOHLFKH 1LYHDX UHGX]LHUW ZHUGHQ�   

$10(5.81* � 'LH 5HGXNWLRQ EHHLQIOXVVW GLH �����'HKQJUHQ]H GHV :HUNVWRIIV VWlUNHU DOV GLH =XJIHVWLJNHLW� 'HU 
EHHLQIOXVVWH %HUHLFK EUHLWHW VLFK VRIRUW XP GLH 6FKZHL�QDKW DXV� GDU�EHU KLQDXV HUUHLFKHQ GLH )HVWLJNHLWVZHUWH LKUH 
YROOVWlQGLJHQ XQJHVFKZHL�WHQ :HUWH UDVFK ZLHGHU�  

$10(5.81* � $XFK NOHLQH 6FKZHL�QlKWH EHLP $QVFKOXVV HLQHU NOHLQHQ %HIHVWLJXQJ DQ HLQ +DXSWEDXWHLO N|QQHQ 
LQIROJH GHU :(= GHQ %DXWHLOZLGHUVWDQG HUKHEOLFK YHUPLQGHUQ� %HL GHU %HPHVVXQJ YRQ 7UlJHUQ LVW HV RIW YRUWHLOKDIW� 
6FKZHL�QlKWH XQG %HIHVWLJXQJHQ LQ %HUHLFKHQ PLW QLHGULJHQ 6SDQQXQJHQ DQ]XRUGQHQ� ]� %� LQ GHU 1lKH GHU 
6SDQQXQJVQXOOOLQLH RGHU HQWIHUQW YRQ %HUHLFKHQ PLW KRKHP %LHJHPRPHQW� 

$10(5.81* � )�U HLQLJH ZDUPEHKDQGHOWH /HJLHUXQJHQ LVW HV P|JOLFK� GLH (LQIO�VVH GHU )HVWLJNHLWVUHGXNWLRQ LQ GHU 
:(= GXUFK :DUPDXVODJHUQ QDFK GHP 6FKZHL�HQ ]X PLOGHUQ�  
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/egenGe 

�  ,QQHQOLHJHQGH 7HLOIOlFKHQ XQG 5XQGURKUH  
�  6\PPHWULVFKH DX�HQOLHJHQGH 7HLOIOlFKHQ  
�  8QV\PPHWULVFKH DX�HQOLHJHQGH 7HLOIOlFKHQ 

D�  .ODVVH $� XQJHVFKZHL�W�  
E�  .ODVVH $� JHVFKZHL�W RGHU .ODVVH %� XQJHVFKZHL�W 
F�  .ODVVH %� JHVFKZHL�W 

%LOG 6.5 ² %ezLeKung zwLVFKen FU  unG HE �  I�r Du�enOLegenGe 7eLOIOlFKen�  
LnnenOLegenGe 7eLOIOlFKen unG 5unGroKre 

6.1.6 )eVtLgkeLtVreGuktLonen Ln Ger :lrmeeLnIOuVVzone Yon 6FKweL�ungen 

6.1.6.1 AOOgemeLneV 

���3 %HL GHU %HPHVVXQJ YRQ JHVFKZHL�WHQ .RQVWUXNWLRQHQ DXV NDOWYHUIHVWLJWHQ RGHU O|VXQJVJHJO�KWHQ XQG 
ZDUPDXVJHODJHUWHQ /HJLHUXQJHQ PXVV GLH LQ GHU 1lKH YRQ 6FKZHL�QlKWHQ DXIWUHWHQGH 5HGXNWLRQ GHU 
)HVWLJNHLWVZHUWH EHU�FNVLFKWLJW ZHUGHQ�   

��� $EZHLFKHQG YRQ GLHVHU 5HJHO WUHWHQ NHLQH )HVWLJNHLWVUHGXNWLRQHQ DQJUHQ]HQG DQ 6FKZHL�QlKWH EHL 
/HJLHUXQJHQ LP 2�=XVWDQG RGHU ZHQQ VLFK GHU :HUNVWRII LP )�=XVWDQG EHILQGHW XQG GLH %HPHVVXQJVZHUWH 
GHU %HDQVSUXFKEDUNHLWHQDXI GHQ (LJHQVFKDIWHQ GHV 2�=XVWDQGHV EDVLHUHQ DXI�   

��� =X %HPHVVXQJV]ZHFNHQ ZLUG DQJHQRPPHQ� GDVV GLH )HVWLJNHLWVZHUWH LQ GHU JDQ]HQ :lUPHLQIOXVV]RQH 
�:(=� DXI GDV JOHLFKH 1LYHDX UHGX]LHUW ZHUGHQ�   

$10(5.81* � 'LH 5HGXNWLRQ EHHLQIOXVVW GLH �����'HKQJUHQ]H GHV :HUNVWRIIV VWlUNHU DOV GLH =XJIHVWLJNHLW� 'HU 
EHHLQIOXVVWH %HUHLFK EUHLWHW VLFK VRIRUW XP GLH 6FKZHL�QDKW DXV� GDU�EHU KLQDXV HUUHLFKHQ GLH )HVWLJNHLWVZHUWH LKUH 
YROOVWlQGLJHQ XQJHVFKZHL�WHQ :HUWH UDVFK ZLHGHU�  

$10(5.81* � $XFK NOHLQH 6FKZHL�QlKWH EHLP $QVFKOXVV HLQHU NOHLQHQ %HIHVWLJXQJ DQ HLQ +DXSWEDXWHLO N|QQHQ 
LQIROJH GHU :(= GHQ %DXWHLOZLGHUVWDQG HUKHEOLFK YHUPLQGHUQ� %HL GHU %HPHVVXQJ YRQ 7UlJHUQ LVW HV RIW YRUWHLOKDIW� 
6FKZHL�QlKWH XQG %HIHVWLJXQJHQ LQ %HUHLFKHQ PLW QLHGULJHQ 6SDQQXQJHQ DQ]XRUGQHQ� ]� %� LQ GHU 1lKH GHU 
6SDQQXQJVQXOOOLQLH RGHU HQWIHUQW YRQ %HUHLFKHQ PLW KRKHP %LHJHPRPHQW� 

$10(5.81* � )�U HLQLJH ZDUPEHKDQGHOWH /HJLHUXQJHQ LVW HV P|JOLFK� GLH (LQIO�VVH GHU )HVWLJNHLWVUHGXNWLRQ LQ GHU 
:(= GXUFK :DUPDXVODJHUQ QDFK GHP 6FKZHL�HQ ]X PLOGHUQ�  
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6.1.6.2 *rDG Ger )eVtLgkeLtVreGuktLon 

��� 'LH FKDUDNWHULVWLVFKHQ :HUWH GHU �����'HKQJUHQ]HQ KD]R�f  XQG GHU =XJIHVWLJNHLW � KD]X�f � LQ GHU 
:lUPHHLQIOXVV]RQH VLQG LQ 7DEHOOH ��� DXIJHI�KUW� 7DEHOOH ��� JLEW DXFK GLH $EPLQGHUXQJVIDNWRUHQ DQ� 

R

KD]R�
KD]R� f

f
 =U  ������ 

X

KD]X�
KD]X� f

f
 =U  ������ 

$10(5.81* :HUWH I�U DQGHUH /HJLHUXQJHQ XQG =XVlW]H P�VVHQ DXI *UXQGODJH YRQ 9HUVXFKHQ QDFKJHZLHVHQ XQG 
IHVWJHOHJW ZHUGHQ� :HQQ DOOJHPHLQH :HUWH YHUODQJW ZHUGHQ� VLQG 9HUVXFKVVHULHQ HUIRUGHUOLFK� XP GLH 7DWVDFKH ]X 
EHU�FNVLFKWLJHQ� GDVV VLFK GLH :HUNVWRIIH XQWHUVFKLHGOLFKHU +HUVWHOOHU YRQ +DOE]HXJHQ LQ LKUHU FKHPLVFKHQ =XVDPPHQ�
VHW]XQJ XQWHUVFKHLGHQ XQG GDKHU XQWHUVFKLHGOLFKH )HVWLJNHLWVZHUWH QDFK GHP 6FKZHL�HQ DXIZHLVHQ N|QQHQ� ,Q HLQLJHQ 
)lOOHQ LVW HV DXFK P|JOLFK� GLH )HVWLJNHLWVZHUWH DXV EHNDQQWHQ /HJLHUXQJHQ GXUFK ,QWHUSRODWLRQ DE]XOHLWHQ� 

 

�  :HQQ GHU $EVWDQG ZHQLJHU DOV KD]�E EHWUlJW� LVW DQ]XQHKPHQ� GDVV VLFK GLH :(= �EHU GLH YROOH %UHLWH GHU 

7HLOIOlFKH DXVGHKQW� VLHKH ���������� 

%LOG 6.6 ² AuVGeKnung Ger :lrmeeLnIOuVVzonen (:E=) 

��� 'LH :HUWH YRQ KD]R�f  XQG ! KD]X�f " LQ 7DEHOOH ��� JHOWHQ DE GHQ IROJHQGHQ =HLWSXQNWHQ QDFK GHP 
6FKZHL�HQ� YRUDXVJHVHW]W� GDVV GHU :HUNVWRII EHL HLQHU 7HPSHUDWXU �EHU �� �& JHKDOWHQ ZXUGH�  

/HJLHUXQJHQ GHU 6HULH �[[[   � 7DJH 
/HJLHUXQJHQ GHU 6HULH �[[[ �� 7DJH� 

$10(5.81* � :LUG GHU :HUNVWRII QDFK GHP 6FKZHL�HQ EHL HLQHU 7HPSHUDWXU XQWHU �� �& JHKDOWHQ� YHUOlQJHUW VLFK 
GLH (UKROXQJV]HLW� ,Q GHU 5HJHO LVW 5DW YRP +HUVWHOOHU HLQ]XKROHQ�  

$10(5.81* � 'HU *UDG GHU )HVWLJNHLWVUHGXNWLRQ NDQQ GXUFK GLH FKDUDNWHULVWLVFKHQ )HVWLJNHLWVZHUWH KD]R�f  XQG 

KD]X�f  LQ GHU :(= �7DEHOOH ���� I�U GHQ :HUNVWRII RGHU GXUFK 5HGXNWLRQ GHU DQJHVHW]WHQ 4XHUVFKQLWWVIOlFKH� DXI GLH GLH 

%HDQVSUXFKXQJHQ ZLUNHQ� PLW GHQ )DNWRUHQ KD]R�U XQG KD]X�U �7DEHOOH ���� HUIDVVW ZHUGHQ� 6RPLW NDQQ GHU 
FKDUDNWHULVWLVFKH :LGHUVWDQG HLQHV HLQIDFKHQ GXUFK GLH )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= EHHLQIOXVVWHQ 5HFKWHFN�
TXHUVFKQLWWHV DOV XKD]X�KD]X� �� f$ f$ U=  GDUJHVWHOOW ZHUGHQ� ZHQQ EHL GHU %HPHVVXQJ GLH =XJIHVWLJNHLW PD�JHEHQG LVW 

RGHU DOV RKD]R�KD]R� �� f$ f$ U= � ZHQQ EHL GHU %HPHVVXQJ GLH �����'HKQJUHQ]H PD�JHEHQG LVW�  
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6.1.6.2 *rDG Ger )eVtLgkeLtVreGuktLon 

��� 'LH FKDUDNWHULVWLVFKHQ :HUWH GHU �����'HKQJUHQ]HQ KD]R�f  XQG GHU =XJIHVWLJNHLW � KD]X�f � LQ GHU 
:lUPHHLQIOXVV]RQH VLQG LQ 7DEHOOH ��� DXIJHI�KUW� 7DEHOOH ��� JLEW DXFK GLH $EPLQGHUXQJVIDNWRUHQ DQ� 

R

KD]R�
KD]R� f

f
 =U  ������ 

X

KD]X�
KD]X� f

f
 =U  ������ 

$10(5.81* :HUWH I�U DQGHUH /HJLHUXQJHQ XQG =XVlW]H P�VVHQ DXI *UXQGODJH YRQ 9HUVXFKHQ QDFKJHZLHVHQ XQG 
IHVWJHOHJW ZHUGHQ� :HQQ DOOJHPHLQH :HUWH YHUODQJW ZHUGHQ� VLQG 9HUVXFKVVHULHQ HUIRUGHUOLFK� XP GLH 7DWVDFKH ]X 
EHU�FNVLFKWLJHQ� GDVV VLFK GLH :HUNVWRIIH XQWHUVFKLHGOLFKHU +HUVWHOOHU YRQ +DOE]HXJHQ LQ LKUHU FKHPLVFKHQ =XVDPPHQ�
VHW]XQJ XQWHUVFKHLGHQ XQG GDKHU XQWHUVFKLHGOLFKH )HVWLJNHLWVZHUWH QDFK GHP 6FKZHL�HQ DXIZHLVHQ N|QQHQ� ,Q HLQLJHQ 
)lOOHQ LVW HV DXFK P|JOLFK� GLH )HVWLJNHLWVZHUWH DXV EHNDQQWHQ /HJLHUXQJHQ GXUFK ,QWHUSRODWLRQ DE]XOHLWHQ� 

 

�  :HQQ GHU $EVWDQG ZHQLJHU DOV KD]�E EHWUlJW� LVW DQ]XQHKPHQ� GDVV VLFK GLH :(= �EHU GLH YROOH %UHLWH GHU 

7HLOIOlFKH DXVGHKQW� VLHKH ���������� 

%LOG 6.6 ² AuVGeKnung Ger :lrmeeLnIOuVVzonen (:E=) 

��� 'LH :HUWH YRQ KD]R�f  XQG ! KD]X�f " LQ 7DEHOOH ��� JHOWHQ DE GHQ IROJHQGHQ =HLWSXQNWHQ QDFK GHP 
6FKZHL�HQ� YRUDXVJHVHW]W� GDVV GHU :HUNVWRII EHL HLQHU 7HPSHUDWXU �EHU �� �& JHKDOWHQ ZXUGH�  

/HJLHUXQJHQ GHU 6HULH �[[[   � 7DJH 
/HJLHUXQJHQ GHU 6HULH �[[[ �� 7DJH� 

$10(5.81* � :LUG GHU :HUNVWRII QDFK GHP 6FKZHL�HQ EHL HLQHU 7HPSHUDWXU XQWHU �� �& JHKDOWHQ� YHUOlQJHUW VLFK 
GLH (UKROXQJV]HLW� ,Q GHU 5HJHO LVW 5DW YRP +HUVWHOOHU HLQ]XKROHQ�  

$10(5.81* � 'HU *UDG GHU )HVWLJNHLWVUHGXNWLRQ NDQQ GXUFK GLH FKDUDNWHULVWLVFKHQ )HVWLJNHLWVZHUWH KD]R�f  XQG 

KD]X�f  LQ GHU :(= �7DEHOOH ���� I�U GHQ :HUNVWRII RGHU GXUFK 5HGXNWLRQ GHU DQJHVHW]WHQ 4XHUVFKQLWWVIOlFKH� DXI GLH GLH 

%HDQVSUXFKXQJHQ ZLUNHQ� PLW GHQ )DNWRUHQ KD]R�U XQG KD]X�U �7DEHOOH ���� HUIDVVW ZHUGHQ� 6RPLW NDQQ GHU 
FKDUDNWHULVWLVFKH :LGHUVWDQG HLQHV HLQIDFKHQ GXUFK GLH )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= EHHLQIOXVVWHQ 5HFKWHFN�
TXHUVFKQLWWHV DOV XKD]X�KD]X� �� f$ f$ U=  GDUJHVWHOOW ZHUGHQ� ZHQQ EHL GHU %HPHVVXQJ GLH =XJIHVWLJNHLW PD�JHEHQG LVW 

RGHU DOV RKD]R�KD]R� �� f$ f$ U= � ZHQQ EHL GHU %HPHVVXQJ GLH �����'HKQJUHQ]H PD�JHEHQG LVW�  
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6.1.6.3 AuVGeKnung Ger :E= 

��� (V ZLUG DQJHQRPPHQ� GDVV GLH :(= PLW HLQHU %UHLWH KD]E  LQ MHGH 5LFKWXQJ DXVJHKHQG YRQ HLQHU 
6FKZHL�QDKW YHUOlXIW� JHPHVVHQ ZLH IROJW �VLHKH %LOG �����  

D� UHFKWZLQNOLJ ]XU 0LWWHOOLQLH HLQHU HEHQHQ 6WXPSIQDKW 

E� UHFKWZLQNOLJ ]XU 6FKQLWWOLQLH GHU JHVFKZHL�WHQ 2EHUIOlFKHQ DQ GHQ .HKOQlKWHQ 

F� UHFKWZLQNOLJ ]XU 6FKQLWWOLQLH GHU JHVFKZHL�WHQ 2EHUIOlFKHQ EHL 6WXPSIQlKWHQ� GLH EHL (FNQlKWHQ� 
7�6W|�HQ RGHU .UHX]VW|�HQ YHUZHQGHW ZHUGHQ�  

G� LQ MHGH UDGLDOH 5LFKWXQJ YRP (QGH GHU 6FKZHL�QDKW DXV� 

��� ,P $OOJHPHLQHQ VROOWHQ GLH *UHQ]HQ GHU :(= DOV *HUDGHQ UHFKWZLQNOLJ ]XU %DXWHLOREHUIOlFKH 
DQJHQRPPHQ ZHUGHQ� EHVRQGHUV EHLP 6FKZHL�HQ YRQ G�QQHQ %DXWHLOHQ� :HQQ MHGRFK HLQH 
2EHUIOlFKHQVFKZHL�XQJ DQ GLFNHP 0DWHULDO DXVJHI�KUW ZLUG� LVW HV ]XOlVVLJ� HLQHQ JHNU�PPWHQ 9HUODXI PLW 
GHP 5DGLXV KD]E  DQ]XQHKPHQ� ZLH LQ %LOG ��� JH]HLJW� 

��� %HL HLQHU 0,*�6FKZHL�XQJ DQ QLFKW YRUJHZlUPWHP :HUNVWRII XQG EHLP 0HKUODJHQVFKZHL�HQ PLW HLQHU 
$EN�KOXQJ ]ZLVFKHQ GHQ 6FKZHL�ODJHQ DXI �� �& RGHU ZHQLJHU� ODXWHQ GLH :HUWH YRQ KD]E  ZLH IROJW� 

� � W�d  � PP� KD]E = �� PP 

� � W d  �� PP� KD]E = �� PP 

�� � W� d  �� PP� KD]E = �� PP 

W ! �� PP�  KD]E = �� PP 

��� %HL HLQHU 'LFNH ! �� PP NDQQ HV HLQHQ 7HPSHUDWXUHLQIOXVV JHEHQ� ZHLO GLH .�KOXQJ ]ZLVFKHQ GHQ 
6FKZHL�ODJHQ ZHQQ NHLQH VWUHQJH 4XDOLWlWVNRQWUROOH GXUFKJHI�KUW ZLUG �� �& �EHUVFKUHLWHQ NDQQ� 'LHVHU 
HUK|KW GLH $XVGHKQXQJ GHU :lUPHHLQIOXVV]RQH� 

��� 'LH REHQ DXIJHI�KUWHQ :HUWH JHOWHQ I�U HEHQH 6WXPSIQlKWH �]ZHL ZLUNVDPH :HJH ]XU :lUPHDEOHLWXQJ� 
RGHU .HKOQlKWH DQ 7�9HUELQGXQJHQ �GUHL ZLUNVDPH :HJH ]XU :lUPHDEOHLWXQJ� EHL !/HJLHUXQJHQ GHU 6HULHQ 
�[[[ XQG �[[[ XQG /HJLHUXQJHQ GHU 6HULHQ �[[[ XQG �[[["�LP NDOWYHUIHVWLJWHQ =XVWDQG�  

��� %HL HLQHU :,*�6FKZHL�QDKW LVW GHU $XVGHKQXQJ GHU :(= JU|�HU� ZHLO GHU :lUPHLQWUDJ JU|�HU LVW DOV EHL 
HLQHU 0,*�6FKZHL�QDKW� :,*�6FKZHL�QlKWH I�U HEHQH 6WXPSIQlKWH RGHU .HKOQlKWH EHL /HJLHUXQJHQ GHU 
6HULHQ �[[[ XQG �[[[ !XQG GHU 6HULHQ �[[[ XQG �[[[ LP NDOWYHUIHVWLJWHQ =XVWDQG" KDEHQ HLQHQ :HUW 

KD]E � GHU IROJHQGHUPD�HQ DQJHJHEHQ ZLUG� 

� � W d  � PP�  KD]E = �� PP 

��� :HQQ ]ZHL RGHU PHKU 6FKZHL�QlKWH QDKH EHLHLQDQGHU OLHJHQ� �EHUODSSHQ VLFK GLH *UHQ]HQ LKUH :(=� 
'DQQ LVW HLQH :(= I�U GLH JHVDPWH 6FKZHL�QDKWJUXSSLHUXQJ YRUKDQGHQ� ,VW HLQH 6FKZHL�QDKW ]X QDK DQ GHU 
IUHLHQ .DQWH HLQHV DX�HQOLHJHQGHQ 7HLOIHOGHV DQJHRUGQHW� LVW GLH :lUPHDEOHLWXQJ ZHQLJHU ZLUNVDP� 'LHV LVW 
GHU )DOO ZHQQ GHU $EVWDQG YRQ GHU 6FKZHL�QDKW ]XU IUHLHQ .DQWH ZHQLJHU DOV KD]�E EHWUlJW� ,Q GLHVHP )DOO LVW 
DQ]XQHKPHQ� GDVV GLH JHVDPWH %UHLWH GHV DX�HQOLHJHQGHQ 7HLOIHOGHV GHP )DNWRU KD]R�U  XQWHUOLHJW�  
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�� 

��� :HLWHUH )DNWRUHQ� GLH GHQ :HUW KD]E  EHHLQIOXVVHQ� ODXWHQ ZLH IROJW�  

D� (LQIOXVV YRQ 7HPSHUDWXUHQ �EHU �� �& 

:HQQ PHKUODJLJH 6FKZHL�QlKWH JHOHJW ZHUGHQ� NDQQ HLQ 7HPSHUDWXUDQVWLHJ ]ZLVFKHQ GHQ /DJHQ 
DXIWUHWHQ� 'LHVHU I�KUW ]X HLQHU 9HUJU|�HUXQJ GHU :(=�$XVGHKQXQJ� !)�U =ZLVFKHQODJHQWHPSHUDWXUHQ 
7���&� ]ZLVFKHQ �� �& XQG ��� �& HUJLEW VLFK KLHUI�U EHL /HJLHUXQJHQ GHU 6HULHQ �[[[� �[[[ VRZLH GHU 
6HULHQ �[[[ XQG �[[[ LP NDOWYHUIHVWLJWHQ =XVWDQG GXUFK 0XOWLSOLNDWLRQ YRQ KD]E  PLW GHP )DNWRU �D  HLQ DXI 
GHU VLFKHUHQ 6HLWH OLHJHQGHU :HUW� �D  EHVWLPPW VLFK EHL�"  

/HJLHUXQJHQ GHU 6HULH �[[[ !XQG GHU 6HULHQ �[[[ XQG �[[[ NDOWYHUIHVWLJWHQ =XVWDQG"� 
]X ��������� �� ��= 7D � 

/HJLHUXQJHQ GHU 6HULH �[[[� ]X ������������ �� ��= 7D � 

:LUG HLQ ZHQLJHU ZHLW DXI GHU VLFKHUHQ 6HLWH OLHJHQGHU :HUW YRQ �D  JHZ�QVFKW� OlVVW VLFK GXUFK 
+lUWHSU�IXQJHQ DQ 3UREHN|USHUQ GLH WDWVlFKOLFKH $XVGHKQXQJ GHU :(= HUPLWWHOQ� (LQH 7HPSHUDWXU YRQ 
��� �& LVW GLH HPSIRKOHQH PD[LPDOH 7HPSHUDWXU I�U GDV 6FKZHL�HQ YRQ $OXPLQLXPOHJLHUXQJHQ�  

E� 8QWHUVFKLHGOLFKH %DXWHLOGLFNHQ  

+DEHQ GLH GXUFK 6FKZHL�QlKWH ]X YHUELQGHQGHQ 4XHUVFKQLWWVWHLOH QLFKW GLH JOHLFKH 'LFNH W� OLHJW HV EHL 
DOOHQ REHQ DXIJHI�KUWHQ $XVGU�FNHQ DXI GHU VLFKHUHQ 6HLWH� DQ]XQHKPHQ� GDVV W GLH PLWWOHUH 'LFNH GHU 
7HLOH LVW� 'LHV WULIIW ]X� VRODQJH GLH PLWWOHUH 'LFNH ����PDO GLH NOHLQVWH 'LFNH QLFKW �EHUVFKUHLWHW� %HL 
JU|�HUHQ 'LFNHQDEZHLFKXQJHQ VROOWH GLH $XVGHKQXQJ GHU :(= DXV +lUWHSU�IXQJHQ DQ 3UREHN|USHUQ 
HUPLWWHOW ZHUGHQ�  

F� $EZHLFKXQJ YRQ GHU $Q]DKO GHU :HJH ]XU :lUPHDEOHLWXQJ 

+DW GLH 9HUELQGXQJ ]ZLVFKHQ GHQ 4XHUVFKQLWWVWHLOHQ .HKOQlKWH� DEHU HLQH YRQ GHQ XQWHU ��� JHQDQQWHQ 
GUHL :HJHQ DEZHLFKHQGH =DKO YRQ :HJHQ ]XU :lUPHDEOHLWXQJ �n�� ZLUG GHU :HUW KD]E  PLW ��Q PXOWL�
SOL]LHUW� 

6.2 %eDnVSruFKEDrkeLt Ger 4uerVFKnLtte 

6.2.1 AOOgemeLneV 

���3 'HU %HPHVVXQJVZHUW GHU %HDQVSUXFKXQJ GDUI LQ NHLQHP 4XHUVFKQLWW GHQ ]XJHK|ULJHQ %HPHVVXQJV�
ZHUW GHU %HDQVSUXFKEDUNHLW �EHUVFKUHLWHQ� )DOOV PHKUHUH %HDQVSUXFKXQJVDUWHQ JOHLFK]HLWLJ DXIWUHWHQ� GDUI 
GHUHQ .RPELQDWLRQ GLH ]XJHK|ULJH %HDQVSUXFKEDUNHLW QLFKW �EHUVFKUHLWHQ�  

��� 'DEHL VROOWHQ GLH PLWWUDJHQGH %UHLWH XQG GLH PLWZLUNHQGH %UHLWH LQIROJH ORNDOHQ %HXOHQV EHU�FNVLFKWLJW 
ZHUGHQ� VLHKH ������ $OWHUQDWLY NDQQ DXFK HLQH lTXLYDOHQWH PLWZLUNHQGH %UHLWH YHUZHQGHW ZHUGHQ�  

$10(5.81* 6LHKH $QKDQJ . I�U GLH $XVZLUNXQJ GHU PLWWUDJHQGHQ %UHLWH� 

��� 'LH %HPHVVXQJVZHUWH GHU %HDQVSUXFKEDUNHLW KlQJHQ YRQ GHU 4XHUVFKQLWWVNODVVLIL]LHUXQJ DE�  

��� (LQ 1DFKZHLV QDFK GHU (ODVWL]LWlWVWKHRULH HQWVSUHFKHQG GHU HODVWLVFKHQ %HDQVSUXFKEDUNHLW LVW I�U DOOH 
4XHUVFKQLWWVNODVVHQ P|JOLFK� VRIHUQ I�U 4XHUVFKQLWWH GHU .ODVVH � GLH ZLUNVDPHQ 4XHUVFKQLWWVZHUWH 
DQJHVHW]W ZHUGHQ�  
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�� 

��� )�U GLH %HDQVSUXFKEDUNHLW GDUI GDV IROJHQGH )OLH�NULWHULXP I�U GHQ NULWLVFKHQ 3XQNW HLQHV 4XHUVFKQLWWV 
YHUZHQGHW ZHUGHQ� ZHQQ QLFKW DQGHUH ,QWHUDNWLRQVIRUPHOQ YRUJH]RJHQ ZHUGHQ� VLHKH ����� ELV ������� 
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'DEHL LVW 

(G[�V  GHU %HPHVVXQJVZHUW GHU 1RUPDOVSDQQXQJ LQ /lQJVULFKWXQJ DP EHWUDFKWHWHQ 3XQNW� 

(G]�V  GHU %HPHVVXQJVZHUW GHU 1RUPDOVSDQQXQJ LQ 4XHUULFKWXQJ DP EHWUDFKWHWHQ 3XQNW� 

(GW  GHU %HPHVVXQJVZHUW GHU 6FKXEVSDQQXQJ DP EHWUDFKWHWHQ 3XQNW� 

�t&  GLH .RQVWDQWH� VLHKH $10(5.81* �� 

$10(5.81* � 'LH 1DFKZHLVI�KUXQJ QDFK �������� NDQQ NRQVHUYDWLY VHLQ� GD VLH GLH EHJUHQ]WH SODVWLVFKH 
6SDQQXQJVXPODJHUXQJ� GLH EHL HLQHU HODVWLVFKHQ %HPHVVXQJ HUODXEW LVW� QLFKW EHU�FNVLFKWLJW� 'HVKDOE VROOWH VLH QXU 
DQJHZHQGHW ZHUGHQ� ZHQQ GLH ,QWHUDNWLRQ DXI GHU *UXQGODJH GHU %HDQVSUXFKEDUNHLWVZHUWH QLFKW DQZHQGEDU LVW�  

$10(5.81* � 'LH .RQVWDQWH & LP .ULWHULXP ������ GDUI LP 1DWLRQDOHQ $QKDQJ IHVWJHOHJW ZHUGHQ� 'HU =DKOHQZHUW 
& = ��� ZLUG HPSIRKOHQ�  

6.2.2 4uerVFKnLttVwerte 

6.2.2.1 %ruttoTuerVFKnLtt 

��� 'LH %UXWWRTXHUVFKQLWWVZHUWH �$J� VROOWHQ PLW GHQ 1HQQZHUWHQ GHU $EPHVVXQJHQ HUPLWWHOW ZHUGHQ� /|FKHU 
I�U 9HUELQGXQJVPLWWHO EUDXFKHQ QLFKW DEJH]RJHQ ]X ZHUGHQ� MHGRFK VROOWHQ JU|�HUH gIIQXQJHQ EHU�FNVLFKWLJW 
ZHUGHQ� /RVH )XWWHUEOHFKH VROOWHQ QLFKW DQJHVHW]W ZHUGHQ� 

6.2.2.2 NettoIOlFKe 

��� 'LH 1HWWRIOlFKH HLQHV 4XHUVFKQLWWV �$QHW� VROOWH DXV GHU %UXWWRIOlFKH GXUFK JHHLJQHWHQ $E]XJ GHU /|FKHU� 
DQGHUHU gIIQXQJHQ XQG GHU :lUPHHLQIOXVV]RQHQ �:(=� EHVWLPPW ZHUGHQ�   

��� %HL GHU %HUHFKQXQJ GHU 1HWWRIOlFKH EHVWHKW GHU /RFKDE]XJ I�U HLQ HLQ]HOQHV /RFK LQ GHU 
!gestrichener Text"�4XHUVFKQLWWVIOlFKH GHV /RFKHV LQ GHU /RFKDFKVH� %HL /|FKHUQ I�U 6HQNVFKUDXEHQ 
VROOWH GLH 6HQNXQJ HQWVSUHFKHQG EHU�FNVLFKWLJW ZHUGHQ�  

��� %HL QLFKW YHUVHW]WHQ /|FKHUQ LVW GLH NULWLVFKH /RFKDE]XJVIOlFKH GHU *U|�WZHUW GHU 6XPPHQ DOOHU 
/RFKTXHUVFKQLWWVIOlFKHQ LQ GHQ YHUVFKLHGHQHQ 6FKQLWWHQ UHFKWZLQNOLJ ]XU %DXWHLODFKVH �VLHKH NULWLVFKHU 
6FKQLWW � LQ %LOG �����  

$10(5.81* 'HU *U|�WZHUW NHQQ]HLFKQHW GLH NULWLVFKH 9HUVDJHQVOLQLH� 

��� 6LQG GLH /|FKHU I�U 9HUELQGXQJVPLWWHO YHUVHW]W DQJHRUGQHW� VROOWH DOV NULWLVFKH /RFKDE]XJVIOlFKH GHU 
*U|�WZHUW IROJHQGHU :HUWH DQJHQRPPHQ ZHUGHQ �VLHKH %LOG �����  

D� GHU /RFKDE]XJ ZLH EHL QLFKW YHUVHW]W DQJHRUGQHWHQ /|FKHUQ QDFK ��� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

80

Nds. MBl. Nr. 3 c/2019

78



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 
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E� GHU /RFKDE]XJ ZLUG DQJHQRPPHQ DOV ¦¦ � VEWGW  ZREHL VE  GHU NOHLQHUH 3DUDPHWHU LVW YRQ  

����� SV    RGHU   V����   ������ 

'DEHL LVW 

G GHU /RFKGXUFKPHVVHU� 

V GHU YHUVHW]WH /RFKDEVWDQG� G� K� GHU $EVWDQG GHU /RFKDFKVHQ ]ZHLHU DXIHLQDQGHUIROJHQGHU /|FKHU 
JHPHVVHQ LQ HLQHU 5HLKH OlQJV GHU %DXWHLODFKVH�  

S GHU /RFKDEVWDQG GHUVHOEHQ /RFKDFKVHQ JHPHVVHQH VHQNUHFKW ]XU %DXWHLODFKVH� 

W GLH%OHFKGLFNH �RGHU ZLUNVDPH 'LFNH LQ HLQHP %DXWHLO LP %HUHLFK GHU :lUPHHLQIOXVV]RQH �:(=�� 

 

%LOG 6.� ² VerVetzte /|FKer unG krLtLVFKe 5LVVOLnLen 1� 2 unG 3 

 

%LOG 6.� ² :LnkeO mLt /|FKern Ln EeLGen 6FKenkeOn 

��� %HL :LQNHOQ RGHU HLQHP DQGHUHQ %DXWHLO PLW /|FKHUQ LQ PHKUHUHQ )OlFKHQ VROOWH GHU $EVWDQG S HQWODQJ 
GHU 3URILOPLWWHOOLQLH JHPHVVHQ ZHUGHQ �VLHKH %LOG �����  

6.2.2.3 0LttrDgenGe %reLte 

��� 'HU (LQIOXVV GHU PLWWUDJHQGHQ %UHLWH DXI GLH %HXO� XQG %UXFKIHVWLJNHLW YRQ )ODQVFKHQ VROOWH EHU�FNVLFKWLJW 
ZHUGHQ� (PSIHKOXQJHQ ZHUGHQ LQ $QKDQJ . JHJHEHQ� 
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�0 

6.2.3 =ugEeDnVSruFKung 

���3 )�U GHQ %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW (GN PXVV IROJHQGHU 1DFKZHLV HUI�OOW ZHUGHQ� 

���
5GW�
(G d

N
N  ������ 

!$10(5.81* 'LH GXUFK GLH 9HUVFKLHEXQJ GHU 6FKZHUSXQNWDFKVH HLQHV DV\PPHWULVFK JHVFKZHL�WHQ 4XHUVFKQLWWV 
EHGLQJWH $X�HUPLWWLJNHLW GDUI YHUQDFKOlVVLJW ZHUGHQ�"�

��� $OV %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW GHV 4XHUVFKQLWWV 5GW�N  VROOWH GHU NOHLQHUH GHU :HUWH 5GR�N  
XQG 5GX�N  DQJHVHW]W ZHUGHQ� PLW� 

D� DOOJHPHLQHV )OLH�HQ GHV %DXWHLOV�  0�RJ5GR� � γf$N =  ������ 

E� |UWOLFKHV 9HUVDJHQ LP 4XHUVFKQLWW PLW /|FKHUQ�  0�XQHW5GX� ���� γf$N =  �����D� 

F� |UWOLFKHV 9HUVDJHQ LQ HLQHP 4XHUVFKQLWW �PLW 4XHUQDKW�� � 0�XHIIX�5GX� � γf$N = � �����E� 

'DEHL LVW 

J$  HQWZHGHU GHU %UXWWRTXHUVFKQLWW RGHU HLQ UHGX]LHUWHU 4XHUVFKQLWW ]XU %HU�FNVLFKWLJXQJ GHU 
)HVWLJNHLWVUHGXNWLRQ LQ GHU :lUPHHLQIOXVV]RQH LQIROJH YRQ /lQJVVFKZHL�QlKWHQ� ,P 
OHW]WJHQDQQWHQ )DOO ZLUG J$ HUPLWWHOW� LQGHP PDQ HLQH UHGX]LHUWH )OlFKH JOHLFK KD]R�U �
PDO GHU )OlFKH GHU :(= QLPPW� VLHKH �������� 

QHW$  GLH 1HWWRTXHUVFKQLWWVIOlFKH PLW /RFKDE]XJ XQG JHJHEHQHQIDOOV HLQHP $E]XJ ]XU %HU�FN�
VLFKWLJXQJ GHU )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= LP GXUFK GDV /RFK JHVFKZlFKWHQ 
1HWWRTXHUVFKQLWW� 'HU OHW]WJHQDQQWH $E]XJ EDVLHUW DXI GHU UHGX]LHUWHQ 'LFNH WKD]X�U � 

� HIIX�$ � GLH HIIHNWLYH �4XHUVFKQLWWVIOlFKH� DXI GHU *UXQGODJH GHU UHGX]LHUWHQ 'LFNH YRQ 
WKD]X�U � 

��� %HL $QVFKO�VVHQ YRQ :LQNHOQ �EHU QXU HLQHQ 6FKHQNHO JLOW !�������"� *OHLFKH 5HJHOXQJHQ JHOWHQ 
DXFK I�U $QVFKO�VVH DQGHUHU 4XHUVFKQLWWH �EHU 6FKHQNHO�  

��� %HL YHUVHW]WHQ /|FKHUQ JLOW �������� 

6.2.4 DruFkEeDnVSruFKung 

���3 )�U GHQ %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 'UXFNNUDIW (GN  PXVV IROJHQGHU 1DFKZHLV HUI�OOW ZHUGHQ� 

���
5GF�

(G d
N
N  ������ 

!$10(5.81* 'LH GXUFK GLH 9HUVFKLHEXQJ GHU 6FKZHUSXQNWDFKVH HLQHV DV\PPHWULVFK JHVFKZHL�WHQ 4XHUVFKQLWWV 
EHGLQJWH $X�HUPLWWLJNHLW GDUI YHUQDFKOlVVLJW ZHUGHQ�"�

��� $OV %HPHVVXQJVZHUW GHU 'UXFNWUDJIlKLJNHLW XQWHU JOHLFKEOHLEHQGHU 'UXFNNUDIW NF�5G VROOWH GHU NOHLQHUH 
GHU :HUWH 5GX�N  XQG � 5GR�N � DQJHVHW]W ZHUGHQ� ZREHL � 

D� LQ 4XHUVFKQLWWHQ PLW XQDXVJHI�OOWHQ /|FKHUQ 0�XQHW5GX� � γf$N =  ������D�� 
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� 

E� LQ 4XHUVFKQLWWHQ PLW 4XHUQlKWHQ       0�XHII5GX� � γf$N =  �����E�� 

� 

F� �DQGHUH 4XHUVFKQLWWH � 0�RHII5GR� � γf$N = � ������ 

'DEHL LVW 

QHW$  GLH 1HWWRTXHUVFKQLWWVIOlFKH� PLW /RFKDE]�JHQ EHL XQDXVJHI�OOWHQ /|FKHUQ XQG JHJHEHQHQIDOOV 
HLQHP $E]XJ ]XU %HU�FNVLFKWLJXQJ GHU )HVWLJNHLWVUHGXNWLRQ GLH LQ GHU :(=� VLHKH �������� %HL 
/|FKHUQ LQ %HUHLFKHQ PLW UHGX]LHUWHU 'LFNH GDUI GHU /RFKDE]XJ DXI GLH UHGX]LHUWH 'LFNH DQVWHOOH 
GHU %DXWHLOGLFNH EHUHFKQHW ZHUGHQ� 

HII$  ZLUNVDPH 4XHUVFKQLWWVIOlFKH DXI GHU *UXQGODJH HLQHU UHGX]LHUWHQ 'LFNH ]XU %HU�FNVLFKWLJXQJ 
|UWOLFKHQ %HXOHQV XQG GHU )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= �LQIROJH YRQ /lQJVQlKWHQ�� DEHU 
XQDXVJHI�OOWH /RFKIOlFKHQ QLFKW DQJHVHW]W� 

�$X�HII GLH ZLUNVDPH 4XHUVFKQLWWVIOlFKH� HUPLWWHOW GXUFK $QVDW] HLQHU UHGX]LHUWHQ 'LFNH UFt I�U 
4XHUVFKQLWWVWHLOH GHU .ODVVH � XQG HLQHU UHGX]LHUWHQ 'LFNH UX�KD]W GHV 0DWHULDOV LQ GHU :(=� 
ZREHL GHU NOHLQHUH :HUW PD�JHEHQG LVW�� 

6.2.5 %LegeEeDnVSruFKung 

6.2.5.1 *runGODge 

���3 )�U GHQ %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ %LHJHPRPHQWHV (GM  PXVV LQ MHGHP 4XHUVFKQLWW IROJHQGHU 
1DFKZHLV HUI�OOW ZHUGHQ� 

���
5G
(G d

M
M  ������ 

!$10(5.81* 'LH GXUFK GLH 9HUVFKLHEXQJ GHU 6FKZHUSXQNWDFKVH HLQHV DV\PPHWULVFK JHVFKZHL�WHQ 4XHUVFKQLWWV 
EHGLQJWH $X�HUPLWWLJNHLW GDUI YHUQDFKOlVVLJW ZHUGHQ�"�

��� $OV %HPHVVXQJVZHUW GHU %LHJHWUDJIlKLJNHLW HLQHV 4XHUVFKQLWWV XQWHU HLQDFKVLJHU %LHJXQJ 5GM  ZLUG GHU 
NOHLQHUH GHU :HUWH 5GX�M  XQG ! 5GR�M " DQJHVHW]W� ZREHL 

0�XQHW5GX� � γf:M =  LQ HLQHP 1HWWRTXHUVFKQLWW XQG ������D���

� 0�XHIIX�5GX� � γf:M =  LQ HLQHP 4XHUVFKQLWW PLW HLQHU 4XHUQDKW �����E�� 

! 0�RHO5GR� � γD f:M = "�LQ MHGHP 4XHUVFKQLWW ������ 

'DEHL LVW 

D GHU )RUPIDNWRU� VLHKH 7DEHOOH ���� 

HO:  GDV HODVWLVFKH :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWV �VLHKH ��������� 
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QHW:  GDV HODVWLVFKH :LGHUVWDQGVPRPHQW GHV 1HWWRTXHUVFKQLWWHV XQWHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ 
XQG EHL JHVFKZHL�WHQ 4XHUVFKQLWWHQ GHU )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= �VLHKH ��������� 'HU 
OHW]WJHQDQQWH $E]XJ EDVLHUW DXI GHU UHGX]LHUWHQ 'LFNH WKD]X�U � 

�:X�HII GDV ZLUNVDPH :LGHUVWDQGVPRPHQW� HUPLWWHOW GXUFK $QVDW] HLQHU UHGX]LHUWHQ 'LFNH UFW I�U 
4XHUVFKQLWWVWHLOH GHU .ODVVH � XQG HLQHU UHGX]LHUWHQ 'LFNH UX�KD]W GHV 0DWHULDOV LQ GHU :(=� 
ZREHL GHU NOHLQHUH :HUW PD�JHEHQG LVW�� 

7DEeOOe 6.4 ² :erte GeV )ormIDktorV Į 

4uerVFKnLttVkODVVe 2Kne 6FKweL�nlKte mLt /lngVVFKweL�nlKten 

� HOSO �:: 
� HOKD] SO� �:: 
� 

� HOSO �::  HOKD]SO� �::  

� X��D  Z��D  

� HOHII �::  HOKD]HII� �::  


�  DXI GHU VLFKHUHQ 6HLWH� *HQDXHUH :HUWH ZHUGHQ LQ $QKDQJ ) HPSIRKOHQ� 

 

'LH YHUVFKLHGHQHQ 4XHUVFKQLWWVPRGXOL : XQG )RUPIDNWRUHQ X��D � Z��D  DXV 7DEHOOH ��� ZHUGHQ ZLH IROJW 
EH]HLFKQHW� 

SO:  SODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV 

HII:  ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW� GDV VLFK PLW HLQHU UHGX]LHUWHQ 'LFNH HIIW  I�U GLH 
4XHUVFKQLWWVWHLOH GHU .ODVVH � HUJLEW �VLHKH �������� 

KD]HO�:  ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV� GDV VLFK PLW HLQHU 
UHGX]LHUWHQ 'LFNH WKD]R�U  I�U GLH :lUPHHLQIOXVV]RQH :(= HUJLEW �VLHKH �������� 

KD]SO�:  ZLUNVDPHV SODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV� GDV VLFK PLW HLQHU 

UHGX]LHUWHQ 'LFNH WKD]R�U  I�U GLH :lUPHHLQIOXVV]RQH :(= HUJLEW �VLHKH �������� 

KD]HII�:  ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW� GDV VLFK DOV NOHLQHUHU GHU EHLGHQ :HUWH HUJLEW� 
ZHQQ ]XP HLQHQ HLQH YHUPLQGHUWH 'LFNH WFU  I�U GLH 4XHUVFKQLWWVWHLOH GHU .ODVVH � RGHU ]XP 
DQGHUHQ HLQH YHUPLQGHUWH 'LFNH WKD]R�U  I�U GLH :(= DQJHVHW]W ZLUG� XQDEKlQJLJ GDYRQ� ZHOFKH 
'LFNH JHULQJHU LVW �VLHKH �������� 

X��D  = � RGHU DOWHUQDWLY ZLH IROJW EHUHFKQHW� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

�2 

QHW:  GDV HODVWLVFKH :LGHUVWDQGVPRPHQW GHV 1HWWRTXHUVFKQLWWHV XQWHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ 
XQG EHL JHVFKZHL�WHQ 4XHUVFKQLWWHQ GHU )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= �VLHKH ��������� 'HU 
OHW]WJHQDQQWH $E]XJ EDVLHUW DXI GHU UHGX]LHUWHQ 'LFNH WKD]X�U � 

�:X�HII GDV ZLUNVDPH :LGHUVWDQGVPRPHQW� HUPLWWHOW GXUFK $QVDW] HLQHU UHGX]LHUWHQ 'LFNH UFW I�U 
4XHUVFKQLWWVWHLOH GHU .ODVVH � XQG HLQHU UHGX]LHUWHQ 'LFNH UX�KD]W GHV 0DWHULDOV LQ GHU :(=� 
ZREHL GHU NOHLQHUH :HUW PD�JHEHQG LVW�� 

7DEeOOe 6.4 ² :erte GeV )ormIDktorV Į 

4uerVFKnLttVkODVVe 2Kne 6FKweL�nlKte mLt /lngVVFKweL�nlKten 

� HOSO �:: 
� HOKD] SO� �:: 
� 

� HOSO �::  HOKD]SO� �::  

� X��D  Z��D  

� HOHII �::  HOKD]HII� �::  


�  DXI GHU VLFKHUHQ 6HLWH� *HQDXHUH :HUWH ZHUGHQ LQ $QKDQJ ) HPSIRKOHQ� 

 

'LH YHUVFKLHGHQHQ 4XHUVFKQLWWVPRGXOL : XQG )RUPIDNWRUHQ X��D � Z��D  DXV 7DEHOOH ��� ZHUGHQ ZLH IROJW 
EH]HLFKQHW� 

SO:  SODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV 

HII:  ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW� GDV VLFK PLW HLQHU UHGX]LHUWHQ 'LFNH HIIW  I�U GLH 
4XHUVFKQLWWVWHLOH GHU .ODVVH � HUJLEW �VLHKH �������� 

KD]HO�:  ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV� GDV VLFK PLW HLQHU 
UHGX]LHUWHQ 'LFNH WKD]R�U  I�U GLH :lUPHHLQIOXVV]RQH :(= HUJLEW �VLHKH �������� 

KD]SO�:  ZLUNVDPHV SODVWLVFKHV :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWHV� GDV VLFK PLW HLQHU 

UHGX]LHUWHQ 'LFNH WKD]R�U  I�U GLH :lUPHHLQIOXVV]RQH :(= HUJLEW �VLHKH �������� 

KD]HII�:  ZLUNVDPHV HODVWLVFKHV :LGHUVWDQGVPRPHQW� GDV VLFK DOV NOHLQHUHU GHU EHLGHQ :HUWH HUJLEW� 
ZHQQ ]XP HLQHQ HLQH YHUPLQGHUWH 'LFNH WFU  I�U GLH 4XHUVFKQLWWVWHLOH GHU .ODVVH � RGHU ]XP 
DQGHUHQ HLQH YHUPLQGHUWH 'LFNH WKD]R�U  I�U GLH :(= DQJHVHW]W ZLUG� XQDEKlQJLJ GDYRQ� ZHOFKH 
'LFNH JHULQJHU LVW �VLHKH �������� 

X��D  = � RGHU DOWHUQDWLY ZLH IROJW EHUHFKQHW� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

�3 

'DEHL LVW 

E  6FKODQNKHLWVSDUDPHWHU I�U GLH NULWLVFKVWH 7HLOIOlFKH LP 4XHUVFKQLWW� 

�E  XQG �E  *UHQ]ZHUWH I�U GLHVH 7HLOIOlFKH QDFK 7DEHOOH ���� 

'LH NULWLVFKVWH 7HLOIOlFKH ZLUG GXUFK GHQ QLHGULJVWHQ :HUW YRQ �
��

�
EE
EE

�
�
��EHVWLPPW�  

��� %H]�JOLFK GHU .RPELQDWLRQ %LHJHPRPHQW XQG 4XHUNUDIW ZLUG DXI ����� YHUZLHVHQ� 

��� =XVlW]OLFK VROOWH DXFK GHU :LGHUVWDQG GHV %DXWHLOV JHJHQ %LHJHGULOONQLFNHQ QDFKJHZLHVHQ ZHUGHQ� VLHKH 
������  

6.2.5.2 4uerVFKnLttVEemeVVung 

��� 'LH LQ GLHVHP $EVFKQLWW YHUZHQGHWH 7HUPLQRORJLH ODXWHW ZLH IROJW�  

D� 'HU 1HWWRTXHUVFKQLWW VFKOLH�W GHQ /RFKDE]XJ XQG GLH %HU�FNVLFKWLJXQJ UHGX]LHUWHU :HUNVWRIIIHVWLJNHLW 
HLQ� GLH LQ GHU 1lKH GHU 6FKZHL�QlKWH DQJHQRPPHQ ZXUGH� XP GLH )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= ]X 
EHU�FNVLFKWLJHQ� IDOOV HLQH 6FKZHL�XQJ HUIROJWH� 

E� 'HU ZLUNVDPH 4XHUVFKQLWW VFKOLH�W GLH %HU�FNVLFKWLJXQJ GHU )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= XQG 
|UWOLFKHV %HXOHQ HLQ� DEHU RKQH /RFKDE]XJ� 6LHKH %LOG ���� 

��� )�U GLH REHQ DXIJHI�KUWHQ 4XHUVFKQLWWH D� XQG E� PXVV GDV $XVPD� GHU %HU�FNVLFKWLJXQJ GHU UHGX]LHUWHQ 
:HUNVWRIIIHVWLJNHLW LP $OOJHPHLQHQ I�U GLH YHUVFKLHGHQHQ 7HLOIOlFKHQ GHV 4XHUVFKQLWWHV IROJHQGHUPD�HQ 
HUIROJHQ�  

D� 7HLOIOlFKH GHU .ODVVH � IUHL YRQ (LQIO�VVHQ GHU :(=� (LQ :HUW WW FHII U=  ZLUG I�U GHQ GUXFNEHDQVSUXFKWHQ 
$EVFKQLWW GHU 7HLOIOlFKH DQJHQRPPHQ� ZREHL FU  ZLH LQ ����� HUPLWWHOW ZLUG� 'LH $QZHQGXQJ HLQHV 
ZLUNVDPHQ 4XHUVFKQLWWHV NDQQ ]X HLQHP ,WHUDWLRQVYHUIDKUHQ I�KUHQ� 6LHKH ���� 

E� 7HLOIOlFKHQ GHU .ODVVHQ �� � RGHU � PLW (LQIO�VVHQ GHU :(=� (LQ :HUW WKD]R�U  ZLUG LQ GHQ $EVFKQLWWHQ GHU 
7HLOIOlFKH PLW UHGX]LHUWHU )HVWLJNHLW DQJHQRPPHQ� ZREHL KD]R�U  XQG GLH $XVGHKQXQJ GHU 
)HVWLJNHLWVUHGXNWLRQ LQ ������� XQG ������� DQJHJHEHQ ZHUGHQ� 

F� 7HLOIOlFKH GHU .ODVVH � PLW (LQIO�VVHQ GHU :(=� 'LH 'LFNH ZLUG LP $EVFKQLWW GHU 7HLOIOlFKH PLW UHGX]LHUWHU 
)HVWLJNHLW DOV GHU NOHLQHUH :HUW GHU UHGX]LHUWHQ 'LFNH HIIW  XQG GHU UHGX]LHUWHQ 'LFNH WKD]R�U  XQG LP 5HVW 
GHV GUXFNEHDQVSUXFKWHQ $EVFKQLWWHV GHU 7HLOIOlFKH DOV HIIW  DQJHVHW]W� 6LHKH %LOG ���� �,Q HLQHP 
4XHUVFKQLWW PLW HLQHU 4XHUQDKW ZLUG UR�KD]W GXUFK UX�KD]W HUVHW]W�� 

G� ,P )DOOH YRQ DXVJHVWHLIWHQ 7HLOIOlFKHQ �VLHKH ������������ VROOWH FU  VRZRKO DXI GLH )OlFKH GHU 6WHLIH DOV 
DXFK DXI GLH %OHFKGLFNH GHU 7HLOIOlFKH DQJHZDQGW ZHUGHQ�  

H� %HL HLQHP JHVFKZHL�WHQ 4XHUVFKQLWWWHLO LQ HLQHP 4XHUVFKQLWW GHU .ODVVH � RGHU � NDQQ HLQH J�QVWLJHUH 
'LFNH ZLH IROJW DQJHQRPPHQ ZHUGHQ�  

� 'LH )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= ZLUG I�U DOOH %HUHLFKH PLW  HLQHP $EVWDQG YRQ ZHQLJHU DOV 
�KD]R� ]U  YRQ GHU HODVWLVFKHQ 6SDQQXQJVQXOOOLQLH GHV %UXWWRTXHUVFKQLWWV DXV DX�HU DFKW JHODVVHQ� 

ZREHL ]� GHU $EVWDQG YRQ GRUW ]X GHQ DP ZHLWHVWHQ HQWIHUQWHQ 5DQGIDVHUQ GHV 4XHUVFKQLWWV LVW� 

DIN EN 1999-1-1:2014-03 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

�3 

'DEHL LVW 

E  6FKODQNKHLWVSDUDPHWHU I�U GLH NULWLVFKVWH 7HLOIOlFKH LP 4XHUVFKQLWW� 

�E  XQG �E  *UHQ]ZHUWH I�U GLHVH 7HLOIOlFKH QDFK 7DEHOOH ���� 

'LH NULWLVFKVWH 7HLOIOlFKH ZLUG GXUFK GHQ QLHGULJVWHQ :HUW YRQ �
��

�
EE
EE

�
�
��EHVWLPPW�  

��� %H]�JOLFK GHU .RPELQDWLRQ %LHJHPRPHQW XQG 4XHUNUDIW ZLUG DXI ����� YHUZLHVHQ� 

��� =XVlW]OLFK VROOWH DXFK GHU :LGHUVWDQG GHV %DXWHLOV JHJHQ %LHJHGULOONQLFNHQ QDFKJHZLHVHQ ZHUGHQ� VLHKH 
������  

6.2.5.2 4uerVFKnLttVEemeVVung 

��� 'LH LQ GLHVHP $EVFKQLWW YHUZHQGHWH 7HUPLQRORJLH ODXWHW ZLH IROJW�  

D� 'HU 1HWWRTXHUVFKQLWW VFKOLH�W GHQ /RFKDE]XJ XQG GLH %HU�FNVLFKWLJXQJ UHGX]LHUWHU :HUNVWRIIIHVWLJNHLW 
HLQ� GLH LQ GHU 1lKH GHU 6FKZHL�QlKWH DQJHQRPPHQ ZXUGH� XP GLH )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= ]X 
EHU�FNVLFKWLJHQ� IDOOV HLQH 6FKZHL�XQJ HUIROJWH� 

E� 'HU ZLUNVDPH 4XHUVFKQLWW VFKOLH�W GLH %HU�FNVLFKWLJXQJ GHU )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= XQG 
|UWOLFKHV %HXOHQ HLQ� DEHU RKQH /RFKDE]XJ� 6LHKH %LOG ���� 

��� )�U GLH REHQ DXIJHI�KUWHQ 4XHUVFKQLWWH D� XQG E� PXVV GDV $XVPD� GHU %HU�FNVLFKWLJXQJ GHU UHGX]LHUWHQ 
:HUNVWRIIIHVWLJNHLW LP $OOJHPHLQHQ I�U GLH YHUVFKLHGHQHQ 7HLOIOlFKHQ GHV 4XHUVFKQLWWHV IROJHQGHUPD�HQ 
HUIROJHQ�  

D� 7HLOIOlFKH GHU .ODVVH � IUHL YRQ (LQIO�VVHQ GHU :(=� (LQ :HUW WW FHII U=  ZLUG I�U GHQ GUXFNEHDQVSUXFKWHQ 
$EVFKQLWW GHU 7HLOIOlFKH DQJHQRPPHQ� ZREHL FU  ZLH LQ ����� HUPLWWHOW ZLUG� 'LH $QZHQGXQJ HLQHV 
ZLUNVDPHQ 4XHUVFKQLWWHV NDQQ ]X HLQHP ,WHUDWLRQVYHUIDKUHQ I�KUHQ� 6LHKH ���� 

E� 7HLOIOlFKHQ GHU .ODVVHQ �� � RGHU � PLW (LQIO�VVHQ GHU :(=� (LQ :HUW WKD]R�U  ZLUG LQ GHQ $EVFKQLWWHQ GHU 
7HLOIOlFKH PLW UHGX]LHUWHU )HVWLJNHLW DQJHQRPPHQ� ZREHL KD]R�U  XQG GLH $XVGHKQXQJ GHU 
)HVWLJNHLWVUHGXNWLRQ LQ ������� XQG ������� DQJHJHEHQ ZHUGHQ� 

F� 7HLOIOlFKH GHU .ODVVH � PLW (LQIO�VVHQ GHU :(=� 'LH 'LFNH ZLUG LP $EVFKQLWW GHU 7HLOIOlFKH PLW UHGX]LHUWHU 
)HVWLJNHLW DOV GHU NOHLQHUH :HUW GHU UHGX]LHUWHQ 'LFNH HIIW  XQG GHU UHGX]LHUWHQ 'LFNH WKD]R�U  XQG LP 5HVW 
GHV GUXFNEHDQVSUXFKWHQ $EVFKQLWWHV GHU 7HLOIOlFKH DOV HIIW  DQJHVHW]W� 6LHKH %LOG ���� �,Q HLQHP 
4XHUVFKQLWW PLW HLQHU 4XHUQDKW ZLUG UR�KD]W GXUFK UX�KD]W HUVHW]W�� 

G� ,P )DOOH YRQ DXVJHVWHLIWHQ 7HLOIOlFKHQ �VLHKH ������������ VROOWH FU  VRZRKO DXI GLH )OlFKH GHU 6WHLIH DOV 
DXFK DXI GLH %OHFKGLFNH GHU 7HLOIOlFKH DQJHZDQGW ZHUGHQ�  

H� %HL HLQHP JHVFKZHL�WHQ 4XHUVFKQLWWWHLO LQ HLQHP 4XHUVFKQLWW GHU .ODVVH � RGHU � NDQQ HLQH J�QVWLJHUH 
'LFNH ZLH IROJW DQJHQRPPHQ ZHUGHQ�  

� 'LH )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= ZLUG I�U DOOH %HUHLFKH PLW  HLQHP $EVWDQG YRQ ZHQLJHU DOV 
�KD]R� ]U  YRQ GHU HODVWLVFKHQ 6SDQQXQJVQXOOOLQLH GHV %UXWWRTXHUVFKQLWWV DXV DX�HU DFKW JHODVVHQ� 

ZREHL ]� GHU $EVWDQG YRQ GRUW ]X GHQ DP ZHLWHVWHQ HQWIHUQWHQ 5DQGIDVHUQ GHV 4XHUVFKQLWWV LVW� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

�4 

� )�U DOOH %HUHLFKH  GHU :(= PLW HLQHP $EVWDQG ] �! �KD]R� ]U � YRQ GHU QHXWUDOHQ $FKVH NDQQ 

KD]R�U GXUFK HLQHQ :HUW ]\U  HUVHW]W ZHUGHQ� GHU EHVWLPPW ZLUG DOV �KD]R�]\ �� ]]��= UU � 

 

%LOG 6.9 ² :LrkVDme DLFke Ln eLnem 4uerVFKnLtt Ger .ODVVe 4 mLt 6FKweL�nlKten 

6.2.6 4uerkrDItEeDnVSruFKung 

���3 )�U GHQ %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 4XHUNUDIW (G9  PXVV LQ MHGHP 4XHUVFKQLWW IROJHQGHU 
1DFKZHLV HUI�OOW ZHUGHQ�  

���
5G
(G d

9
9  ������ 

ZREHL 5G9  GHU %HPHVVXQJVZHUW GHU 4XHUNUDIWWUDJIlKLJNHLW GHV 4XHUVFKQLWWV LVW�  

��� )�U JHGUXQJHQH %OHFKH� H��� ZZ �WK � VLHKH �������� 

�0

R
Y5G

� γ
f$9 =  ������ 

ZREHL Y$  GLH ZLUNVDPH 6FKXEIOlFKH LVW� GLH ZLH IROJW DQJHVHW]W ZLUG� 

D� %HL 4XHUVFKQLWWHQ PLW VFKXEEHDQVSUXFKWHQ 6WHJHQ 

  > @LL
Q

L
WEWGK     $ ��������� ZKD]KD]R�ZZ

�
Y U���¦¦

=

  ������ 

 'DEHL LVW 

ZK  GLH 6WHJK|KH ]ZLVFKHQ GHQ *XUWHQ� 

KD]E  GLH *HVDPWK|KH GHV %HUHLFKHV GHU :(= LQ GHU OLFKWHQ 6WHJK|KH ]ZLVFKHQ GHQ *XUWHQ� %HL 
4XHUVFKQLWWHQ RKQH 6FKZHL�QlKWH LVW KD]R�U  = �� :HQQ VLFK GLH :(= �EHU GLH JHVDPWH 

+|KH GHV 6WHJEOHFKIHOGHV DXVEUHLWHW LVW ¦�= GKE ZKD] � 

ZW  GLH 6WHJGLFNH� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

86

Nds. MBl. Nr. 3 c/2019

84



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

�5 

G  GHU /RFKGXUFKPHVVHU LQ GHU 6FKXEIOlFKH� 

Q  GLH $Q]DKO GHU 6WHJH� 

E� %HL 9ROOPDWHULDO XQG 5XQGURKUHQ 

 HYY $$ K=  ������ 

 'DEHL LVW 

YK =  ��� EHL 9ROOPDWHULDO� 

YK =  ��� EHL HLQHP 5XQGURKU� 

H$  GLH 4XHUVFKQLWWVIOlFKH HLQHV QLFKW JHVFKZHL�WHQ 4XHUVFKQLWWHV RGHU GXUFK $QVDW] HLQHU 
UHGX]LHUWHQ 'LFNH WKD]R�U  LQ GHU :(= HUPLWWHOWH ZLUNVDPH 4XHUVFKQLWWVIOlFKH HLQHV 
JHVFKZHL�WHQ 4XHUVFKQLWWHV�  

��� 6FKODQNH 6WHJH XQG DXVJHVWHLIWH 6WHJH VLHKH ����� ELV ������ 

��� :LUG HLQH 4XHUNUDIW PLW HLQHP 7RUVLRQVPRPHQW NRPELQLHUW� VROOWH GLH 4XHUNUDIWWUDJIlKLJNHLW 5G9  ZLH LQ 
������� IHVWJHOHJW UHGX]LHUW ZHUGHQ� 

6.2.� 7orVLonVEeDnVSruFKung 

6.2.�.1 7orVLon oKne Verw|OEung 

���3 )�U WRUVLRQVEHDQVSUXFKWH %DXWHLOH� EHL GHQHQ 4XHUVFKQLWWVYHUIRUPXQJHQ XQG :|OENUDIWWRUVLRQ 
YHUQDFKOlVVLJW ZHUGHQ N|QQHQ� PXVV I�U GHQ %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ 7RUVLRQVPRPHQWHV (G7  LQ 
MHGHP 4XHUVFKQLWW IROJHQGHU 1DFKZHLV HUEUDFKW ZHUGHQ� 

���
5G
(G d

7
7  ������ 

ZREHL ���� 0�RSO7�5G γf:7 =  GHU %HPHVVXQJVZHUW GHU 6W� 9HQDQW�VFKHQ 7RUVLRQVWUDJIlKLJNHLW GHV 

4XHUVFKQLWWV PLW GHP SODVWLVFKHQ 7RUVLRQVPRGXO SO7�:  LVW�  

$10(5.81* � *HKW GLH GLH UHVXOWLHUHQGH .UDIW GXUFK GHQ 6FKXEPLWWHOSXQNW� WULWW NHLQ 7RUVLRQVPRPHQW LQIROJH GLHVHU 
%HDQVSUXFKXQJ DXI�  

$10(5.81* � *OHLFKXQJHQ I�U GHQ 6FKXEPLWWHOSXQNW ZHUGHQ LP $QKDQJ - I�U HLQLJH KlXILJ YRUNRPPHQGH 
4XHUVFKQLWWH DQJHJHEHQ�  

��� %HL GHU %HUHFKQXQJ GHU %HDQVSUXFKNDUNHLW 5G7  YRQ +RKOSURILOHQ PLW VFKODQNHQ 4XHUVFKQLWWVWHLOHQ VROOWH 
GHU %HPHVVXQJVZHUW GHU 4XHUNUDIWWUDJIlKLJNHLW GHU HLQ]HOQHQ 4XHUVFKQLWWVWHLOH QDFK ����� RGHU ����� 
EHU�FNVLFKWLJW ZHUGHQ� 
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6.2.�.2 7orVLon mLt Verw|OEung 

��� )�U WRUVLRQVEHDQVSUXFKWH %DXWHLOH� EHL GHQHQ 4XHUVFKQLWWVYHUIRUPXQJHQ� DEHU QLFKW :|OENUDIWWRUVLRQ� 
YHUQDFKOlVVLJW ZHUGHQ N|QQHQ� VROOWH GDV *HVDPWWRUVLRQVPRPHQW LQ MHGHP 4XHUVFKQLWW DOV 6XPPH ]ZHLHU 
LQQHUHQ $QWHLOH EHU�FNVLFKWLJW ZHUGHQ�  
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'DEHL LVW  

(GW�7   GHU %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ 6W� 9HQDQW�VFKHQ 7RUVLRQVPRPHQWHV� �SULPlUHV 
7RUVLRQVPRPHQW�� 

(GZ�7  GHU %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ :|OEWRUVLRQVPRPHQWHV �VHNXQGlUHV 7RUVLRQVPRPHQW�� 

��� 'LH %HPHVVXQJVZHUWH (GW�7  XQG (GZ�7  N|QQHQ I�U MHGHQ 4XHUVFKQLWW XQWHU %HU�FNVLFKWLJXQJ GHU 
4XHUVFKQLWWVHLJHQVFKDIWHQ� GHU $XIODJHUEHGLQJXQJHQ XQG GHU 9HUWHLOXQJ GHU (LQZLUNXQJHQ LQ HLQHU 
HODVWLVFKHQ %HUHFKQXQJ HUPLWWHOW ZHUGHQ�  

$10(5.81* ,Q GLHVHP )DOO NDQQ NHLQ $XVGUXFN I�U GLH 7UDJIlKLJNHLW 5G7  DQJHJHEHQ ZHUGHQ�  

���  )ROJHQGH 6SDQQXQJHQ LQIROJH 7RUVLRQVEHDQVSUXFKXQJ VROOWHQ EHU�FNVLFKWLJW ZHUGHQ�  

� 6FKXEVSDQQXQJHQ (GW�W  LQIROJH 6W� 9HQDQW�VFKHU 7RUVLRQ (GW�7 � 

� 1RUPDOVSDQQXQJHQ (GZ�V  LQIROJH GHV %LPRPHQWHV (G%  XQG 6FKXEVSDQQXQJHQ LQIROJH :|OENUDIWWRUVLRQ 

(GZ�7 � 

$10(5.81* 4XHUVFKQLWWVHLJHQVFKDIWHQ VLQG LQ $QKDQJ - DXIJHI�KUW�  

��� %HLP HODVWLVFKHQ 1DFKZHLV NDQQ GDV )OLH�NULWHULXP LQ �������� YHUZHQGHW ZHUGHQ� 

��� %HL GHU %HVWLPPXQJ GHU 0RPHQWHQWUDJIlKLJNHLW HLQHV 4XHUVFKQLWWV QXU XQWHU %LHJXQJ XQG 7RUVLRQ VROOWHQ 
GLH 7RUVLRQVHLQIO�VVH (G%  HLQHU HODVWLVFKHQ %HUHFKQXQJ HQWQRPPHQ ZHUGHQ� VLHKH ����  

��� ,P )DOOH HLQHV %DXWHLOV PLW RIIHQHP 4XHUVFKQLWW� ZLH ]� %� , RGHU +� NDQQ YHUHLQIDFKHQG DQJHQRPPHQ 
ZHUGHQ� GDVV GHU (LQIOXVV GHU 6W� 9HQDQW�VFKHQ 7RUVLRQ YHUQDFKOlVVLJW ZHUGHQ NDQQ�   

6.2.�.3 .omELnDtLon DuV 4uerkrDIt unG 7orVLonVmoment 

���3 %HL GHU .RPELQDWLRQ DXV 4XHUNUDIW XQG 7RUVLRQVPRPHQW PXVV GLH 4XHUNUDIWWUDJIlKLJNHLW DXIJUXQG GHU 
7RUVLRQVHLQIO�VVH YRQ 5G9  DXI 5G7�9  UHGX]LHUW XQG I�U GHQ %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 4XHUNUDIW 
PXVV IROJHQGHU 1DFKZHLV HUI�OOW ZHUGHQ�  
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ZHUGHQ� GDVV GHU (LQIOXVV GHU 6W� 9HQDQW�VFKHQ 7RUVLRQ YHUQDFKOlVVLJW ZHUGHQ NDQQ�   

6.2.�.3 .omELnDtLon DuV 4uerkrDIt unG 7orVLonVmoment 

���3 %HL GHU .RPELQDWLRQ DXV 4XHUNUDIW XQG 7RUVLRQVPRPHQW PXVV GLH 4XHUNUDIWWUDJIlKLJNHLW DXIJUXQG GHU 
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ZREHL 5G9  LQ ����� DQJHJHEHQ LVW�  

6.2.� %eDnVSruFKung DuV %Legung unG 4uerkrDIt 

��� %HL %LHJXQJ PLW 4XHUNUDIWEHDQVSUXFKXQJ VROOWH GHU (LQIOXVV GHU 4XHUNUDIW DXI GLH 0RPHQWHQWUDJIlKLJNHLW 
EHU�FNVLFKWLJW ZHUGHQ�  

��� 8QWHUVFKUHLWHW GHU %HPHVVXQJVZHUW (G9  GHU HLQZLUNHQGHQ 4XHUNUDIW GLH +lOIWH GHV %HPHVVXQJVZHUWHV 
GHU 4XHUNUDIWWUDJIlKLJNHLW� GDQQ NDQQ GLH $EPLQGHUXQJ GHU %HPHVVXQJVZHUWH GHU 0RPHQWHQWUDJIlKLJNHLW 
YHUQDFKOlVVLJW ZHUGHQ� DX�HU ZHQQ GLH 4XHUVFKQLWWVWUDJIlKLJNHLW GXUFK 6FKXEEHXOHQ UHGX]LHUW ZLUG� VLHKH 
������ 

��� $QGHUQIDOOV VROOWH GLH $EPLQGHUXQJ GHV %HPHVVXQJVZHUWHV GHU 0RPHQWHQWUDJIlKLJNHLW GDGXUFK 
EHU�FNVLFKWLJW ZHUGHQ� GDVV I�U GLH VFKXEEHDQVSUXFKWHQ 4XHUVFKQLWWH GLH DEJHPLQGHUWH 6WUHFNJUHQ]H  
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DQJHVHW]W ZLUG� ZREHL PDQ 5G9  DXV ����� HUKlOW� 

��� ,P )DOOH HLQHV PLW JOHLFKHQ *XUWHQ YHUVHKHQHQ ,�4XHUVFKQLWWHV� GHU XQWHU %LHJHEHDQVSUXFKXQJ LQ 
.ODVVH � RGHU � HLQJHVWXIW LVW� ODXWHW GHU VLFK HUJHEHQGH :HUW GHU 0RPHQWHQWUDJIlKLJNHLW 5GY�M � 
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ZREHL K  GLH *HVDPWK|KH GHV 4XHUVFKQLWWV XQG ZK  GLH 6WHJK|KH ZLVFKHQ GHQ ,QQHQVHLWHQ GHU *XUWH LVW�  

��� ,P )DOOH HLQHV PLW JOHLFKHQ *XUWHQ YHUVHKHQHQ ,�4XHUVFKQLWWHV� GHU XQWHU %LHJHEHDQVSUXFKXQJ LQ 
.ODVVH � HLQJHVWXIW LVW� HUJLEW VLFK GHU :HUW 5GY�M  DXV *OHLFKXQJ ������� ZREHL DEHU GHU 1HQQHU � LP ]ZHLWHQ 
7HUP GXUFK � ]X HUVHW]HQ LVW�  

��� )�U 4XHUVFKQLWWH� GLH XQWHU %LHJHEHDQVSUXFKXQJ LQ .ODVVH � HLQJHVWXIW VLQG RGHU GXUFK 
)HVWLJNHLWVUHGXNWLRQ LQ GHU :(= EHHLQIOXVVW VLQG� VLHKH !�����"� 

��� %HL 7RULVRQVEHDQVSUXFKXQJ LVW 5G9  LQ *OHLFKXQJ ������ GXUFK 5G7�9 � VLHKH ������ ]X HUVHW]HQ� MHGRFK PLW 

R9R� f   f  I�U 5G7�(G ��� 99 d   

��� =XU ,QWHUDNWLRQ EHL  %LHJHEHDQVSUXFKXQJ� 4XHUNUDIW XQG 4XHUEHODVWXQJ VLHKH !�����"� 
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ZREHL 5G9  LQ ����� DQJHJHEHQ LVW�  

6.2.� %eDnVSruFKung DuV %Legung unG 4uerkrDIt 
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6.2.9 %eDnVSruFKung DuV %Legung unG NormDOkrDIt 

6.2.9.1 2IIene 4uerVFKnLtte 

��� %HL GRSSHO�V\PPHWULVFKHQ 4XHUVFKQLWWHQ �PLW $XVQDKPH YRQ 9ROOTXHUVFKQLWWHQ� VLHKH �������� VROOWHQ GLH 
EHLGHQ IROJHQGHQ 1DFKZHLVH HUEUDFKW ZHUGHQ�  
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'DEHL LVW 

K�  = ��� RGHU DOWHUQDWLY � � DEHU �
�
\

�
]    ddKDD  �����D� 

γ �  = ��� RGHU DOWHUQDWLY ���� � DEHU �
�
]    dd γD  �����E� 

[�  = ��� RGHU DOWHUQDWLY ����� DEHU �
�
\ dd    [D  �����F� 

NHG GHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 'UXFN� RGHU =XJNUDIW  

M\�(G XQG M]�(G   VLQG GLH %LHJHPRPHQWH XP GLH \�\� XQG ]�]�$FKVH 

�N5G   GHU :LGHUVWDQG JHJHQ $[LDONUDIW QDFK ����� E]Z� ������� 

�M\�5G XQG M]�5G VLQG GLH %LHJHZLGHUVWlQGH XP GLH \�\� E]Z� ]�]�$FKVH QDFK ������� 

]\�DD  VLQG GLH )RUPIDNWRUHQ I�U %LHJHEHDQVSUXFKXQJ XP GLH \� XQG ]�$FKVH �gestrichener Text�� 
VLHKH ������ 

�gestrichener Text�� 

$10(5.81* =XU .ODVVLILNDWLRQ GHV 4XHUVFKQLWWV VLHKH ��������� 

��� .ULWHULXP ������ NDQQ DXFK I�U HLQIDFK�V\PPHWULVFKH 4XHUVFKQLWWH PLW DK �
\�     �DEHU ���� �   ddK � XQG 

���      [γ  YHUZHQGHW ZHUGHQ� ZREHL \D  = PD[ � \�D � \�D �� VLHKH %LOG ����� ZHQQ /lQJVNUDIW XQG 

%LHJHPRPHQW 6SDQQXQJHQ PLW GHPVHOEHQ 9RU]HLFKHQ LP JU|�HUHQ *XUW XQG \D  = PLQ � \�D � \�D �� ZHQQ 
/lQJVNUDIW XQG %LHJHPRPHQW 6SDQQXQJHQ PLW GHPVHOEHQ 9RU]HLFKHQ LP NOHLQHUHQ *XUW HUJHEHQ�  

 

%LOG 6.10 ² )ormIDktor I�r eLnen eLnIDFK-V\mmetrLVFKen 4uerVFKnLtt Ger .ODVVe 1 oGer 2 
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6.2.9.2 +oKOTuerVFKnLtte unG VoOOTuerVFKnLtte 

��� +RKOTXHUVFKQLWWH XQG 9ROOTXHUVFKQLWWH VROOWHQ GHQ IROJHQGHQ 1DFKZHLV HUI�OOHQ�  

� ����
5G]�

(G]�
���

5G\�

(G\�
��� ���

5G

(G     
M 
M �  

M
M  �  

N
N
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·
¨̈
©

§
\

� ������ 

�'DEHL LVW I�U +RKOTXHUVFKQLWWH \  ��� I�U 4XHUVFKQLWWH GHU .ODVVH � XQG GHU .ODVVH � XQG \  ��� I�U 
4XHUVFKQLWWH GHU .ODVVH � XQG GHU .ODVVH �� DOWHUQDWLY GDUI I�U DOOH 4XHUVFKQLWWVNODVVHQ \ ]X D\D] JHVHW]W 
ZHUGHQ� GDEHL JLOW � ��\  � ���� )�U 9ROOTXHUVFKQLWWH JLOW \  ��� 

6.2.9.3 %DuteLOe mLt |rtOLFKen 6FKweL�nlKten 

��� :LUG HLQ 4XHUVFKQLWW GXUFK GLH )HVWLJNHLWVUHGXNWLRQ LQ GHU :(= DQ HLQHP IHVWJHOHJWHQ 2UW GHU 
%DXWHLOOlQJH EHHLQIOXVVW XQG GHKQW VLFK GLH )HVWLJNHLWVUHGXNWLRQ LQ /lQJVULFKWXQJ QLFKW �EHU PHKU DOV GLH 
NOHLQVWH %UHLWH GHV %DXWHLOV DXV� GDQQ ZLUG LQ GHU 5HJHO GHU %HPHVVXQJVZHUW GHU =XJIHVWLJNHLW 0�XKD]X� � γU f  
GHU DEJHPLQGHUWHQ :HUNVWRIIIHVWLJNHLW DOV *UHQ]VSDQQXQJ DQJHVHW]W� 

� WW KD]X�HII U= � ������ 

$10(5.81* 'LHV VFKOLH�W GLH $XVZLUNXQJHQ GHU :(= LQIROJH GHV $QVFKZHL�HQV WHPSRUlUHU %HIHVWLJXQJHQ HLQ� 

��� 'HKQW VLFK GLH )HVWLJNHLWVUHGXNWLRQ LQ /lQJVULFKWXQJ �EHU PHKU DOV GLH NOHLQVWH %UHLWH GHV %DXWHLOV DXV� 
ZLUG LQ GHU 5HJHO GLH )HVWLJNHLW RKD]R� fU  I�U )OLH�HQ GHU JHVDPWHQ %HUHLFKH PLW UHGX]LHUWHU )HVWLJNHLW DOV 
*UHQ]VSDQQXQJ DQJHVHW]W� 

� WW KD]R�HII U= � ������ 

6.2.10 %eDnVSruFKung DuV %Legung� 4uerkrDIt unG NormDOkrDIt 

��� %HL JOHLFK]HLJHU %HDQVSUXFKXQJ GXUFK %LHJXQJ� 4XHUNUDIW XQG 1RUPDONUDIW VROOWH GHU (LQIOXVV GHU 
4XHUNUDIW XQG 1RUPDONUDIW DXI GLH SODVWLVFKH 0RPHQWHQWUDJIlKLJNHLW EHU�FNVLFKWLJW ZHUGHQ�  

��� :HQQ GHU %HPHVVXQJVZHUW GHU 4XHUNUDIW (G9  GLH +lOIWH GHV %HPHVVXQJVZHUWHV GHU 4XHUNUDIW�
WUDJIlKLJNHLW 5G9  QLFKW �EHUVFKUHLWHW� EUDXFKW NHLQH $EPLQGHUXQJ GHU %HDQVSUXFKEDUNHLW YRQ DXI %LHJXQJ XQG 
1RUPDONUDIW EHDQVSUXFKWHQ 4XHUVFKQLWWHQ GXUFKJHI�KUW ]X ZHUGHQ� HV VHL GHQQ 6FKXEEHXOHQ YHUPLQGHUW GLH 
4XHUVFKQLWWVWUDJIlKLJNHLW� VLHKH ������ 

��� )DOOV (G9  GLH +lOIWH YRQ 5G9  �EHUVFKUHLWHW� VROOWH GLH 0RPHQWHQWUDJIlKLJNHLW I�U DXI %LHJXQJ XQG 
1RUPDONUDIW EHDQVSUXFKWH 4XHUVFKQLWWH PLW HLQHU DEJHPLQGHUWHQ 6WUHFNJUHQ]H  

R��� fU�   ������ 

I�U GLH ZLUNVDPHQ 6FKXEIOlFKHQ HUPLWWHOW ZHUGHQ� ZREHL PDQ 

�
5G(G ����� �= 99U  ������ 

XQG 5G9  DXV �������� HUKlOW� 

$10(5.81* $QVWHOOH GHU DEJHPLQGHUWHQ 6WUHFNJUHQ]H NDQQ DXFK HLQH ZLUNVDPH %OHFKGLFNH LQ GHU %HUHFKQXQJ 
YHUZHQGHW ZHUGHQ�  
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6.2.11 6tegkr�SSeOn 

��� 'LHVHU $EVFKQLWW EHIDVVW VLFK PLW GHU %HPHVVXQJ YRQ 6WHJHQ XQWHU NRQ]HQWULHUWHQ� .UlIWHQ LQIROJH 
(LQ]HOODVWHQ RGHU $XIODJHUNUlIWHQ LQ 7UlJHUQ� )�U XQYHUVWHLIWH XQG OlQJVYHUVWHLIWH 6WHJH ZLUG GLHVHV 7KHPD LQ 
����� EHKDQGHOW�  

��� %HL TXHUYHUVWHLIWHQ 6WHJHQ LVW GLH WUDJHQGH $XVVWHLIXQJ� ZHQQ VLH EHIHVWLJW LVW� LQ GHU 5HJHO HLQ 
4XHUVFKQLWW GHU .ODVVH � RGHU �� 6LH NDQQ DXI GHU VLFKHUHQ 6HLWH OLHJHQG XQWHU GHU $QQDKPH� GDVV VLH GHU 
JHVDPWHQ .UDIW RKQH +LOIH GHV 6WHJV VWDQGKlOW EHPHVVHQ ZHUGHQ� LQGHP GLH $XVVWHLIXQJ DOV 'UXFNVWDE 
�VLHKH ������ DXI .QLFNHQ DXV GHU (EHQH XQG ORNDOHV )OLH�HQ QDFKJHZLHVHQ ZLUG� ZREHL JHJHEHQHQIDOOV 
(LQIO�VVH DXV VHLWOLFKHU %LHJHEHDQVSUXFKXQJ EHU�FNVLFKWLJW ZHUGHQ P�VVHQ �VLHKH ������� 6LHKH DXFK ������  

6.3 6tDELOLtltVnDFKweLVe I�r %DuteLOe 

6.3.1 %DuteLOe mLt SODnml�Lg zentrLVFKem DruFk 

��� =HQWULVFK EHODVWHWH 'UXFNVWlEH N|QQHQ DXI HLQH GHU GUHL IROJHQGHQ $UWHQ YHUVDJHQ� 

D� %LHJHNQLFNHQ �VLHKH ������� ELV �������� 

E� 'ULOONQLFNHQ RGHU %LHJHGULOONQLFNHQ �VLHKH ������� XQG �������� 

F� /RNDOHV )OLH�HQ �VLHKH ������ 

$10(5.81* 1DFKZHLV D� VROOWH LPPHU JHI�KUW ZHUGHQ� 1DFKZHLV E� LVW LP $OOJHPHLQHQ HUIRUGHUOLFK� DEHU LQ HLQLJHQ 
)lOOHQ NDQQ GDUDXI YHU]LFKWHW ZHUGHQ� 1DFKZHLV F� LVW QXU EHL 'UXFNVWlEHQ JHULQJHU 6FKODQNKHLW QRWZHQGLJ� GLH |UWOLFK 
GHXWOLFK GXUFK /|FKHU RGHU 6FKZHL�HQ JHVFKZlFKW VLQG�  

6.3.1.1 %LegeknLFken 

���3 (LQ 'UXFNVWDE PXVV VRZRKO JHJHQ .QLFNHQ DOV DXFK 'ULOONQLFNHQ RGHU %LHJHGULOONQLFNHQ ZLH IROJW 
QDFKJHZLHVHQ ZHUGHQ�  

���
5GE�

(G d
N
N  ������ 

'DEHL LVW 

(GN  GHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 'UXFNNUDIW� 

5GE�N  GHU %HPHVVXQJVZHUW GHU %LHJHNQLFNWUDJIlKLJNHLW YRQ %DXWHLOHQ XQWHU SODQPl�LJ ]HQWULVFKHP 
'UXFN�  

��� 'HU %HPHVVXQJVZHUW GHU %LHJHNQLFNWUDJIlKLJNHLW YRQ %DXWHLOHQ XQWHU SODQPl�LJ ]HQWULVFKHP 'UXFN 
5GE�N  �VROOWH PLW GHP NOHLQHUHQ GHU GXUFK GLH *OHLFKXQJHQ �����D� XQG �����E� HUPLWWHOWHQ :HUWH DQJHVHW]W 

ZHUGHQ�� 

� �0RHII[5GE� � γNFZ f$N =  �����D�� 

� �0XHIIX�KD][�KD]5GE� � γZF f$N =  LQ 4XHUVFKQLWWHQ PLW 4XHUQlKWHQ �����E�� 

'DEHL LVW 

F  GHU $EPLQGHUXQJVEHLZHUW HQWVSUHFKHQG GHP PD�JHEHQGHQ .QLFNIDOO ZLH LQ ������� DQJHJHEHQ� 
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� KD]F  GHU $EPLQGHUXQJVEHLZHUW DXI GHU %DVLV YRQ KD]O  QDFK ������������ 

N  �HLQ )DNWRU ]XU %HU�FNVLFKWLJXQJ GHU 6FKZlFKXQJ GXUFK /lQJVQlKWH� N� LVW LQ 7DEHOOH ��� I�U 
%LHJHNQLFNHQ DQJHJHEHQ XQG N�=�� I�U 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ VRZLH I�U )lOOH� LQ 
GHQHQ NHLQH 6FKZHL�QlKWH YRUKDQGHQ VLQG�� 

HII$  �GLH ZLUNVDPH )OlFKH XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV XQG GHU (QWIHVWLJXQJ �:(=� 
GXUFK /lQJVQlKWH� )�U 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ VLHKH 7DEHOOH ���� �)�U 4XHUVFKQLWWH 
GHU .ODVVH �� � XQG � RKQH /lQJVQlKWH $HII  $J����

�gestrichener Text��

� HIIX�$  GLH ZLUNVDPH 4XHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV XQG GHU (QWIHVWLJXQJ 
LQ :lUPHHLQIOXVV]RQHQ �:(=� QDFK ��������� 

[Z  HLQ )DNWRU� GHU GLH /DJH GHV %HPHVVXQJVTXHUVFKQLWWV OlQJV GHV %DXWHLOV EHU�FNVLFKWLJW� VLHKH 
�������� Z[   �� ZHQQ QXU HLQH $[LDONUDIW ZLUNW� 

KD][�Z  HLQ )DNWRU� GHU GLH /DJH HLQHU |UWOLFKHQ 6FKZHL�QDKW OlQJV GHV %DXWHLOV� VLHKH �������� RGHU GHU 
|UWOLFKHQ 4XHUVFKQLWWVYHUULQJHUXQJ� VLHKH �������� EHU�FNVLFKWLJW�� 

6.3.1.2 .nLFkVSDnnungVOLnLen 

��� )�U ]HQWULVFK EHODVWHWH 'UXFNVWlEH VROOWH GHU :HUW F  PLW GHP :HUW O DXV GHU PD�JHEHQGHQ 

.QLFNVSDQQXQJVOLQLH HUPLWWHOW ZHUGHQ� 

OII
F

��

�

  �   � 
      DEHU ! ���dF " ������ 

'DEHL LVW 

  �������� �
� OOODI ���=  

�  
N

f$

FU

RHII=O � MHGRFK I�U %DXWHLOH PLW 4XHUQlKWHQ� VLHKH ����������� ������ 

D   GHU ,PSHUIHNWLRQVEHLZHUW� 

  O0   GLH *UHQ]H GHV 3ODWHDXV GHU .QLFNVSDQQXQJVOLQLH� 

  FUN  GLH LGHDOH 9HU]ZHLJXQJVODVW I�U GHQ PD�JHEHQGHQ .QLFNIDOO EH]RJHQ DXI GHQ %UXWWRTXHUVFKQLWW� 

!$10(5.81* %HL HLQHP %DXWHLO PLW |UWOLFKHU 6FKZHL�QDKW VROOWH GHU 6FKODQNKHLWVSDUDPHWHU KD]O  QDFK ������� ��� 
I�U GHQ 4XHUVFKQLWW PLW GHU 6FKZHL�QDKW DQJHZHQGHW ZHUGHQ��" 

��� 'HQ ,PSHUIHNWLRQVEHLZHUW D  XQG GLH *UHQ]H GHV 3ODWHDXV GHU .QLFNVSDQQXQJVOLQLH O0  HQWVSUHFKHQG 
GHU PD�JHEHQGHQ .QLFNVSDQQXQJVOLQLH HUKlOW PDQ LQ GHU 5HJHO DXV 7DEHOOH ��� I�U %LHJHNQLFNHQ RGHU DXV 
7DEHOOH ��� I�U 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ�  

��� :HUWH GHV $EPLQGHUXQJVEHLZHUWHV F  I�U GLH PD�JHEHQGH UHODWLYH 6FKODQNKHLW O  NDQQ PDQ DXV %LOG 

���� I�U %LHJHNQLFNHQ XQG %LOG ���� I�U 'ULOONQLFNHQ RGHU %LHJHGULOONQLFNHQ HQWQHKPHQ�  
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��� %HL HLQHU EH]RJHQHQ 6FKODQNKHLW 0OO d  RGHU FU
�
0(G NN Od  P�VVHQ GLH 6WDELOLWlWVSUREOHPH QLFKW 

EHDFKWHW ZHUGHQ XQG HV VLQG QXU 6SDQQXQJVVQDFKZHLVH ]X I�KUHQ�  

7DEeOOe 6.5 ² :erte GeV )DktorV N  I�r %DuteLOe mLt /lngVnlKten 

:erkVtoII Ger .ODVVe A nDFK 7DEeOOe 3.2 :erkVtoII Ger .ODVVe % nDFK 7DEeOOe 3.2 

ON OO ������� �����������  �
$
$ 

$
$  �� ¸

¹

·
¨
©

§ ��¸
¹

·
¨
©

§ ��=  

PLW ��� KD]R�KD]� U��= $$$  

ZREHL KD]$    )OlFKH GHU :(= 

�=N  ZHQQ ���dO  

����������� ������������ OO OON �� ��=   

ZHQQ ���!O  

 

7DEeOOe 6.6 ² :erte Yon D  unG 0O  I�r %LegeknLFken 

.nLFkkODVVe GeV :erkVtoIIeV  
nDFK 7DEeOOe 3.2 D  0O  

.ODVVH $ 

.ODVVH % 

���� 

���� 

���� 

���� 
 

 
/egenGe 

�  :HUNVWRII .ODVVH $  
�  :HUNVWRII .ODVVH % 

%LOG 6.11 ² AEmLnGerungVEeLwert F I�r %LegeknLFken 

DIN EN 1999-1-1:2014-03 
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7DEeOOe 6.� ² :erte Yon D � 0O  unG HII$ I�r DrLOOknLFken unG %LegeGrLOOknLFken 

4uerVFKnLtt D  0O  HII$  

$OOJHPHLQ�� 

Y|OOLJ DXV UDGLDO DEVWHKHQGHQ7HLOIOlFKHQ ]XVDPPHQJHVHW]W�� 

���� 
���� 

��� 
��� 

HII$ �� 

$  �� 

�� %HL 4XHUVFKQLWWHQ� GLH YHUVWHLIWH DX�HQOLHJHQGH 7HLOIOlFKHQ HQWKDOWHQ VR GDVV %HXOIRUP � KLQVLFKWOLFK |UWOLFKHQ %HXOHQV 
PD�JHEHQG ZLUG �VLHKH ����������� VROOWH GDV %DXWHLO XQWHU ÄDOOJHPHLQ³ HLQ]XVWXIHQ XQG HII$  ZLUG HQWZHGHU XQWHU 
%HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV RGHU GHV :HUNVWRIIV GHU :(= EHVWLPPW� 

�� %HL 4XHUVFKQLWWHQ ZLH :LQNHOQ� 7�3URILOHQ RGHU NUHX]I|UPLJH 3URILOH GLH YROONRPPHQ DXV UDGLDO DEVWHKHQGHQ 7HLOIOlFKHQ 
]XVDPPHQJHVHW]W VLQG� VLQG |UWOLFKHV %HXOHQ XQG 'ULOONQLFNHQ HQJ PLWHLQDQGHU YHUEXQGHQ� %HL GHU %HVWLPPXQJ YRQ HII$  VROOWH 

VRZHLW YRUKDQGHQ GLH :(= EHU�FNVLFKWLJW ZHUGHQ� MHGRFK KDW NHLQH $EPLQGHUXQJ LQIROJH |UWOLFKHQ %HXOHQV HUIROJHQ� G� K� �F =U � 

 

 
/egenGe 

�  4XHUVFKQLWW DXV UDGLDO DEVWHKHQGHQ 7HLOIOlFKHQ ]XVDPPHQJHVHW]W 
�  $OOJHPHLQHU 4XHUVFKQLWW 

%LOG 6.12 ² AEmLnGerungVEeLwert F I�r %LegeknLFken unG %LegeGrLOOknLFken 

6.3.1.3 6FKODnkKeLtVgrDG I�r %LegeknLFken 

!��� 'LH EH]RJHQH 6FKODQNKHLW O  LVW ZLH IROJW ]X EHVWLPPHQ� 

(
f

$
$

L
/ 

N
f$ RHIIFU

FU

RHII �
S

==O  ������ 

'DEHL LVW 

/FU� GLH .QLFNOlQJH LQ GHU EHWUDFKWHWHQ .QLFNHEHQH� 

L GHU 7UlJKHLWVUDGLXV I�U GLH PD�JHEHQGH $FKVH� GLH XQWHU 9HUZHQGXQJ GHU (LJHQVFKDIWHQ GHV 
%UXWWRTXHUVFKQLWWV HUPLWWHOW ZLUG� 

��� 'LH .QLFNOlQJH� /FU� VROOWH DOV k/ DQJHVHW]W ZHUGHQ� ZREHL / GLH /lQJH ]ZLVFKHQ GHQ 3XQNWHQ GHU 
VHLWOLFKHQ 6W�W]XQJ LVW� EHL HLQHP .UDJWUlJHU LVW / GHVVHQ /lQJH� 'HU :HUW k� GHU .QLFNOlQJHQEHLZHUW I�U 
%DXWHLOH� VROOWH DXV GHU .HQQWQLV GHU $XIODJHUEHGLQJXQJHQ KHUDXV IHVWJHOHJW ZHUGHQ� 6RIHUQ NHLQH 
8QWHUVXFKXQJ PLW K|KHUHU *HQDXLJNHLW HUIROJW� VROOWH 7DEHOOH ��� DQJHZHQGHW ZHUGHQ� 

$10(5.81* 'LH .QLFNOlQJHQEHLZHUWH k ZHUGHQ JHJHQ�EHU GHP WKHRUHWLVFKHQ :HUW I�U IHVWH (LQVSDQQXQJHQ HUK|KW� 
XP GLH YHUVFKLHGHQHQ 9HUIRUPXQJHQ LQ GHU 9HUELQGXQJ ]ZLVFKHQ XQWHUVFKLHGOLFKHQ %DXWHLOHQ ]X EHU�FNVLFKWLJHQ� 

DIN EN 1999-1-1:2014-03 
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7DEeOOe 6.� ² :erte Yon D � 0O  unG HII$ I�r DrLOOknLFken unG %LegeGrLOOknLFken 

4uerVFKnLtt D  0O  HII$  

$OOJHPHLQ�� 

Y|OOLJ DXV UDGLDO DEVWHKHQGHQ7HLOIOlFKHQ ]XVDPPHQJHVHW]W�� 

���� 
���� 

��� 
��� 

HII$ �� 

$  �� 

�� %HL 4XHUVFKQLWWHQ� GLH YHUVWHLIWH DX�HQOLHJHQGH 7HLOIOlFKHQ HQWKDOWHQ VR GDVV %HXOIRUP � KLQVLFKWOLFK |UWOLFKHQ %HXOHQV 
PD�JHEHQG ZLUG �VLHKH ����������� VROOWH GDV %DXWHLO XQWHU ÄDOOJHPHLQ³ HLQ]XVWXIHQ XQG HII$  ZLUG HQWZHGHU XQWHU 
%HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV RGHU GHV :HUNVWRIIV GHU :(= EHVWLPPW� 

�� %HL 4XHUVFKQLWWHQ ZLH :LQNHOQ� 7�3URILOHQ RGHU NUHX]I|UPLJH 3URILOH GLH YROONRPPHQ DXV UDGLDO DEVWHKHQGHQ 7HLOIOlFKHQ 
]XVDPPHQJHVHW]W VLQG� VLQG |UWOLFKHV %HXOHQ XQG 'ULOONQLFNHQ HQJ PLWHLQDQGHU YHUEXQGHQ� %HL GHU %HVWLPPXQJ YRQ HII$  VROOWH 

VRZHLW YRUKDQGHQ GLH :(= EHU�FNVLFKWLJW ZHUGHQ� MHGRFK KDW NHLQH $EPLQGHUXQJ LQIROJH |UWOLFKHQ %HXOHQV HUIROJHQ� G� K� �F =U � 

 

 
/egenGe 

�  4XHUVFKQLWW DXV UDGLDO DEVWHKHQGHQ 7HLOIOlFKHQ ]XVDPPHQJHVHW]W 
�  $OOJHPHLQHU 4XHUVFKQLWW 

%LOG 6.12 ² AEmLnGerungVEeLwert F I�r %LegeknLFken unG %LegeGrLOOknLFken 

6.3.1.3 6FKODnkKeLtVgrDG I�r %LegeknLFken 

!��� 'LH EH]RJHQH 6FKODQNKHLW O  LVW ZLH IROJW ]X EHVWLPPHQ� 

(
f

$
$

L
/ 

N
f$ RHIIFU

FU

RHII �
S

==O  ������ 

'DEHL LVW 

/FU� GLH .QLFNOlQJH LQ GHU EHWUDFKWHWHQ .QLFNHEHQH� 

L GHU 7UlJKHLWVUDGLXV I�U GLH PD�JHEHQGH $FKVH� GLH XQWHU 9HUZHQGXQJ GHU (LJHQVFKDIWHQ GHV 
%UXWWRTXHUVFKQLWWV HUPLWWHOW ZLUG� 

��� 'LH .QLFNOlQJH� /FU� VROOWH DOV k/ DQJHVHW]W ZHUGHQ� ZREHL / GLH /lQJH ]ZLVFKHQ GHQ 3XQNWHQ GHU 
VHLWOLFKHQ 6W�W]XQJ LVW� EHL HLQHP .UDJWUlJHU LVW / GHVVHQ /lQJH� 'HU :HUW k� GHU .QLFNOlQJHQEHLZHUW I�U 
%DXWHLOH� VROOWH DXV GHU .HQQWQLV GHU $XIODJHUEHGLQJXQJHQ KHUDXV IHVWJHOHJW ZHUGHQ� 6RIHUQ NHLQH 
8QWHUVXFKXQJ PLW K|KHUHU *HQDXLJNHLW HUIROJW� VROOWH 7DEHOOH ��� DQJHZHQGHW ZHUGHQ� 

$10(5.81* 'LH .QLFNOlQJHQEHLZHUWH k ZHUGHQ JHJHQ�EHU GHP WKHRUHWLVFKHQ :HUW I�U IHVWH (LQVSDQQXQJHQ HUK|KW� 
XP GLH YHUVFKLHGHQHQ 9HUIRUPXQJHQ LQ GHU 9HUELQGXQJ ]ZLVFKHQ XQWHUVFKLHGOLFKHQ %DXWHLOHQ ]X EHU�FNVLFKWLJHQ� 
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7DEeOOe 6.� ² .nLFkOlngenEeLwert k EeL %DuteLOen 

AuIODgerEeGLngungen k�

�� DQ EHLGHQ (QGHQ IHVWJHKDOWHQ XQG HLQJHVSDQQW ��� 
�� DQ EHLGHQ (QGHQ IHVWJHKDOWHQ XQG DQ HLQHP (QGH HLQJHVSDQQW ���� 
�� DQ EHLGHQ (QGHQ IHVWJHKDOWHQ� DEHU QLFKW HLQJHVSDQQW ��� 
�� DQ HLQHP (QGH IHVWJHKDOWHQ XQG DQ EHLGHQ (QGHQ HLQJHVSDQQW ���� 
�� DQ HLQHP (QGH IHVWJHKDOWHQ XQG HLQJHVSDQQW XQG DP DQGHUHQ (QGH WHLOZHLVH 

HLQJHVSDQQW� DEHU QLFKW IHVWJHKDOWHQ ��� 

�� DQ HLQHP (QGH IHVWJHKDOWHQ XQG HLQJHVSDQQW� XQG DP DQGHUHQ (QGH IUHL ��� 
" 

6.3.1.4 6FKODnkKeLtVgrDG I�r DrLOOknLFken unG %LegeGrLOOknLFken 

��� %HL %DXWHLOHQ PLW RIIHQHQ 4XHUVFKQLWWHQ VROOWH EHDFKWHW ZHUGHQ� GDVV GHU :LGHUVWDQG GHV %DXWHLOV JHJHQ 
'ULOONQLFNHQ RGHU %LHJHGULOONQLFNHQ P|JOLFKHUZHLVH NOHLQHU DOV VHLQ :LGHUVWDQG JHJHQ %LHJHNQLFNHQ LVW�  

$10(5.81* 'LH 0|JOLFKNHLW YRQ 'ULOONQLFNHQ RGHU %LHJHGULOONQLFNHQ NDQQ LQ GHQ IROJHQGHQ )lOOHQ YHUQDFKOlVVLJW 
ZHUGHQ� 

D� +RKOSURILOH� 

E� GRSSHO�V\PPHWULVFKH ,�3URILOH� 

F� 3URILOH� GLH DXV UDGLDO DEVWHKHQGHQ 7HLOIOlFKHQ ]XVDPPHQJHVHW]W VLQG� ]� %� :LQNHO� 7�3URILOH� NUHX]I|UPLJH 3URILOH� 
GLH QDFK ����� LQ .ODVVH � XQG � HLQJHVWXIW VLQG�  

��� 'LH EH]RJHQH 6FKODQNKHLW 7OO =  I�U 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ VROOWH DQJHVHW]W ZHUGHQ DOV  

FU
RHII

7 N
f$

=O  ������ 

'DEHL LVW 

HII$  GLH 4XHUVFKQLWWVIOlFKH QDFK 7DEHOOH ���� 

FUN  GLH HODVWLVFKH 9HU]ZHLJXQJVODVW I�U 'ULOONQLFNHQ� IDOOV HUIRUGHUOLFK XQWHU %HU�FNVLFKWLJXQJ GHU 
,QWHUDNWLRQ PLW %LHJHNQLFNHQ �%LHJHGULOONQLFNHQ�� 

$10(5.81* :HUWH YRQ FUN  XQG 7O  VLQG LQ $QKDQJ , DQJHJHEHQ�  

6.3.1.5 Au�ermLttLg DngeVFKOoVVene eLnteLOLge DruFkVtlEe 

��� 8QWHU GHU 9RUDXVVHW]XQJ� GDVV GLH (QGEHIHVWLJXQJ HLQH 'UHKXQJ LQ GHU (EHQH GHV YHUEXQGHQHQ %DXWHLOV 
YHUKLQGHUW XQG NHLQH SODQPl�LJH %LHJHEHDQVSUXFKXQJ DXIJHEUDFKW ZLUG� N|QQHQ GLH IROJHQGHQ $UWHQ 
DX�HUPLWWLJ YHUEXQGHQHU 'UXFNVWlEH XQWHU 9HUZHQGXQJ HLQHU YHUHLQIDFKWHQ $QQlKHUXQJ EHPHVVHQ ZHUGHQ� 
'LHV VWHOOWH HLQH $OWHUQDWLYH ]XP DOOJHPHLQHQ 9HUIDKUHQ QDFK ����� PLW GHU .RPELQDWLRQ DXV %LHJH� XQG 
'UXFNEHDQVSUXFKXQJ GDU� 

D� HLQ]HOQHU :LQNHO� GHU QXU GXUFK HLQHQ 6FKHQNHO DQJHVFKORVVHQ LVW� 

E� 6FKHQNHO�DQ�6FKHQNHO OLHJHQGH�  PLW HLQHP .QRWHQEOHFKH YHUEXQGHQH :LQNHO� 

F� HLQ]HOQHV 8�3URILO� GDV QXU GXUFK HLQHQ 6WHJ DQJHVFKORVVHQ LVW� 

G� HLQ]HOQHV 7�3URILO� GDV QXU GXUFK VHLQHQ *XUW DQJHVFKORVVHQ LVW� 
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7DEeOOe 6.� ² .nLFkOlngenEeLwert k EeL %DuteLOen 

AuIODgerEeGLngungen k�

�� DQ EHLGHQ (QGHQ IHVWJHKDOWHQ XQG HLQJHVSDQQW ��� 
�� DQ EHLGHQ (QGHQ IHVWJHKDOWHQ XQG DQ HLQHP (QGH HLQJHVSDQQW ���� 
�� DQ EHLGHQ (QGHQ IHVWJHKDOWHQ� DEHU QLFKW HLQJHVSDQQW ��� 
�� DQ HLQHP (QGH IHVWJHKDOWHQ XQG DQ EHLGHQ (QGHQ HLQJHVSDQQW ���� 
�� DQ HLQHP (QGH IHVWJHKDOWHQ XQG HLQJHVSDQQW XQG DP DQGHUHQ (QGH WHLOZHLVH 

HLQJHVSDQQW� DEHU QLFKW IHVWJHKDOWHQ ��� 

�� DQ HLQHP (QGH IHVWJHKDOWHQ XQG HLQJHVSDQQW� XQG DP DQGHUHQ (QGH IUHL ��� 
" 

6.3.1.4 6FKODnkKeLtVgrDG I�r DrLOOknLFken unG %LegeGrLOOknLFken 

��� %HL %DXWHLOHQ PLW RIIHQHQ 4XHUVFKQLWWHQ VROOWH EHDFKWHW ZHUGHQ� GDVV GHU :LGHUVWDQG GHV %DXWHLOV JHJHQ 
'ULOONQLFNHQ RGHU %LHJHGULOONQLFNHQ P|JOLFKHUZHLVH NOHLQHU DOV VHLQ :LGHUVWDQG JHJHQ %LHJHNQLFNHQ LVW�  

$10(5.81* 'LH 0|JOLFKNHLW YRQ 'ULOONQLFNHQ RGHU %LHJHGULOONQLFNHQ NDQQ LQ GHQ IROJHQGHQ )lOOHQ YHUQDFKOlVVLJW 
ZHUGHQ� 

D� +RKOSURILOH� 

E� GRSSHO�V\PPHWULVFKH ,�3URILOH� 

F� 3URILOH� GLH DXV UDGLDO DEVWHKHQGHQ 7HLOIOlFKHQ ]XVDPPHQJHVHW]W VLQG� ]� %� :LQNHO� 7�3URILOH� NUHX]I|UPLJH 3URILOH� 
GLH QDFK ����� LQ .ODVVH � XQG � HLQJHVWXIW VLQG�  

��� 'LH EH]RJHQH 6FKODQNKHLW 7OO =  I�U 'ULOONQLFNHQ XQG %LHJHGULOONQLFNHQ VROOWH DQJHVHW]W ZHUGHQ DOV  

FU
RHII

7 N
f$

=O  ������ 

'DEHL LVW 

HII$  GLH 4XHUVFKQLWWVIOlFKH QDFK 7DEHOOH ���� 

FUN  GLH HODVWLVFKH 9HU]ZHLJXQJVODVW I�U 'ULOONQLFNHQ� IDOOV HUIRUGHUOLFK XQWHU %HU�FNVLFKWLJXQJ GHU 
,QWHUDNWLRQ PLW %LHJHNQLFNHQ �%LHJHGULOONQLFNHQ�� 

$10(5.81* :HUWH YRQ FUN  XQG 7O  VLQG LQ $QKDQJ , DQJHJHEHQ�  

6.3.1.5 Au�ermLttLg DngeVFKOoVVene eLnteLOLge DruFkVtlEe 

��� 8QWHU GHU 9RUDXVVHW]XQJ� GDVV GLH (QGEHIHVWLJXQJ HLQH 'UHKXQJ LQ GHU (EHQH GHV YHUEXQGHQHQ %DXWHLOV 
YHUKLQGHUW XQG NHLQH SODQPl�LJH %LHJHEHDQVSUXFKXQJ DXIJHEUDFKW ZLUG� N|QQHQ GLH IROJHQGHQ $UWHQ 
DX�HUPLWWLJ YHUEXQGHQHU 'UXFNVWlEH XQWHU 9HUZHQGXQJ HLQHU YHUHLQIDFKWHQ $QQlKHUXQJ EHPHVVHQ ZHUGHQ� 
'LHV VWHOOWH HLQH $OWHUQDWLYH ]XP DOOJHPHLQHQ 9HUIDKUHQ QDFK ����� PLW GHU .RPELQDWLRQ DXV %LHJH� XQG 
'UXFNEHDQVSUXFKXQJ GDU� 

D� HLQ]HOQHU :LQNHO� GHU QXU GXUFK HLQHQ 6FKHQNHO DQJHVFKORVVHQ LVW� 

E� 6FKHQNHO�DQ�6FKHQNHO OLHJHQGH�  PLW HLQHP .QRWHQEOHFKH YHUEXQGHQH :LQNHO� 

F� HLQ]HOQHV 8�3URILO� GDV QXU GXUFK HLQHQ 6WHJ DQJHVFKORVVHQ LVW� 

G� HLQ]HOQHV 7�3URILO� GDV QXU GXUFK VHLQHQ *XUW DQJHVFKORVVHQ LVW� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

96

Nds. MBl. Nr. 3 c/2019

94



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

95 

��� :HQQ GHU 1DFKZHLV JHJHQ %LHJHNQLFNHQ DXV GHU (EHQH GHV EHIHVWLJWHQ %DXWHLOV QDFK ������� JHI�KUW 
ZLUG� VROOWH GLH $X�HUPLWWLJNHLW GHU %HODVWXQJ YHUQDFKOlVVLJW ZHUGHQ XQG GHU :HUW 5GE�N  VROOWH ]X �� � GHV 
:HUWHV I�U HLQH ]HQWULVFKH %HODVWXQJ DQJHVHW]W ZHUGHQ�  

��� 'HU :HUW GHU %LHJHNQLFNWUDJIlKLJNHLW I�U D� VROOWH GHU I�U .QLFNHQ XP GLH $FKVH SDUDOOHO ]X GHQ 
YHUEXQGHQHQ %DXWHLOHQ VHLQ� )�U 'ULOONQLFNHQ HUJHEHQ VLFK JHJHQ�EHU GHQ 9HUIDKUHQ QDFK ������� XQG ������� 
NHLQH bQGHUXQJHQ�  

6.3.2 %DuteLOe mLt %Legung 

��� hEOLFKHUZHLVH VROOWHQ GLH IROJHQGHQ %HDQVSUXFKEDUNHLWHQ QDFKJHSU�IW ZHUGHQ�  

D� %LHJXQJ �VLHKH ������� JHJHEHQHQIDOOV XQWHU %HU�FNVLFKWLJXQJ YRQ JOHLFK]HLWLJ ZLUNHQGHU 4XHUNUDIW �VLHKH 
������� 

E� 4XHUNUDIW �VLHKH ����� XQG ������� 

F� %HDQVSUXFKEDUNHLW XQWHU 4XHUODVWHQ �VLHKH ������� 

G� %LHJHGULOONQLFNHQ �VLHKH ��������� 

��� 'LH .ODVVH� LQ GHU GHU 4XHUVFKQLWW HLQJHVWXIW LVW �VLHKH ������� :lUPHLQIOXVV]RQHQ �VLHKH ������ XQG 
YRUKDQGHQH /|FKHU ������� VROOWHQ EHU�FNVLFKWLJW ZHUGHQ�  

��� )�U %DXWHLOH XQWHU NRPELQLHUWHU %LHJXQJ XQG 1RUPDONUDIW ZLUG DXI ����� YHUZLHVHQ� 

��� =ZHLDFKVLJH %LHJXQJ NRPELQLHUW PLW 1RUPDONUDIW ZLUG LQ ����� XQG ����� EHKDQGHOW� ,VW NHLQH 1RUPDONUDIW 
YRUKDQGHQ� VROOWH GHU 7HUP PLW (GN  JHVWULFKHQ ZHUGHQ�  

6.3.2.1 %LegeGrLOOknLFken 

$10(5.81* %LHJHGULOONQLFNHQ EUDXFKW LQ GHQ IROJHQGHQ )lOOHQ QLFKW QDFKJHZLHVHQ ZHUGHQ� 

D� GLH %LHJXQJ HUIROJW XP GLH VFKZDFKH $FKVH XQG JOHLFK]HLWLJ OLHJW GHU /DVWDQJULII QLFKW �EHU GHP 6FKXEPLWWHOSXQNW� 

E� GDV %DXWHLO LVW �EHU VHLQH JHVDPWH /lQJH JHJHQ VHLWOLFKHV $XVZHLFKHQ JHKDOWHQ� 

F� GLH EH]RJHQH 6FKODQNKHLW O/7  �VLHKH �������� ]ZLVFKHQ GHQ 3XQNWHQ ZLUNVDPHU VHLWOLFKHU 6W�W]XQJ EHWUlJW ZHQLJHU 

DOV ���� 

���3  (LQ VHLWOLFK QLFKW JHKDOWHQH %DXWHLO XQWHU %LHJHEHDQVSUXFKXQJHQ XP GLH VWDUNH $FKVH PXVV ZLH IROJW 
JHJHQ %LHJHGULOONQLFNHQ QDFKJHZLHVHQ ZHUGHQ�  

0��
5GE�

(G d
M
M

 ������ 

'DEHL LVW 

(GM   GHU %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ %LHJHPRPHQWHV� 

5GE�M  GHU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW EHL %LHJHGULOONQLFNHQ� 

��� 'HU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW EHL %LHJHGULOONQLFNHQ HLQHV VHLWOLFK QLFKW JHKDOWHQHQ 
%DXWHLOV �VROOWH PLW GHP NOHLQHUHQ GHU GXUFK GLH *OHLFKXQJHQ �����D� XQG �����E� HUPLWWHOWHQ :HUWH 
DQJHVHW]W ZHUGHQ��  

� �0R\HO�[/7/75GE� � γDZF f:M =  �����D�� 
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��� :HQQ GHU 1DFKZHLV JHJHQ %LHJHNQLFNHQ DXV GHU (EHQH GHV EHIHVWLJWHQ %DXWHLOV QDFK ������� JHI�KUW 
ZLUG� VROOWH GLH $X�HUPLWWLJNHLW GHU %HODVWXQJ YHUQDFKOlVVLJW ZHUGHQ XQG GHU :HUW 5GE�N  VROOWH ]X �� � GHV 
:HUWHV I�U HLQH ]HQWULVFKH %HODVWXQJ DQJHVHW]W ZHUGHQ�  

��� 'HU :HUW GHU %LHJHNQLFNWUDJIlKLJNHLW I�U D� VROOWH GHU I�U .QLFNHQ XP GLH $FKVH SDUDOOHO ]X GHQ 
YHUEXQGHQHQ %DXWHLOHQ VHLQ� )�U 'ULOONQLFNHQ HUJHEHQ VLFK JHJHQ�EHU GHQ 9HUIDKUHQ QDFK ������� XQG ������� 
NHLQH bQGHUXQJHQ�  

6.3.2 %DuteLOe mLt %Legung 

��� hEOLFKHUZHLVH VROOWHQ GLH IROJHQGHQ %HDQVSUXFKEDUNHLWHQ QDFKJHSU�IW ZHUGHQ�  

D� %LHJXQJ �VLHKH ������� JHJHEHQHQIDOOV XQWHU %HU�FNVLFKWLJXQJ YRQ JOHLFK]HLWLJ ZLUNHQGHU 4XHUNUDIW �VLHKH 
������� 

E� 4XHUNUDIW �VLHKH ����� XQG ������� 

F� %HDQVSUXFKEDUNHLW XQWHU 4XHUODVWHQ �VLHKH ������� 

G� %LHJHGULOONQLFNHQ �VLHKH ��������� 

��� 'LH .ODVVH� LQ GHU GHU 4XHUVFKQLWW HLQJHVWXIW LVW �VLHKH ������� :lUPHLQIOXVV]RQHQ �VLHKH ������ XQG 
YRUKDQGHQH /|FKHU ������� VROOWHQ EHU�FNVLFKWLJW ZHUGHQ�  

��� )�U %DXWHLOH XQWHU NRPELQLHUWHU %LHJXQJ XQG 1RUPDONUDIW ZLUG DXI ����� YHUZLHVHQ� 

��� =ZHLDFKVLJH %LHJXQJ NRPELQLHUW PLW 1RUPDONUDIW ZLUG LQ ����� XQG ����� EHKDQGHOW� ,VW NHLQH 1RUPDONUDIW 
YRUKDQGHQ� VROOWH GHU 7HUP PLW (GN  JHVWULFKHQ ZHUGHQ�  

6.3.2.1 %LegeGrLOOknLFken 

$10(5.81* %LHJHGULOONQLFNHQ EUDXFKW LQ GHQ IROJHQGHQ )lOOHQ QLFKW QDFKJHZLHVHQ ZHUGHQ� 

D� GLH %LHJXQJ HUIROJW XP GLH VFKZDFKH $FKVH XQG JOHLFK]HLWLJ OLHJW GHU /DVWDQJULII QLFKW �EHU GHP 6FKXEPLWWHOSXQNW� 

E� GDV %DXWHLO LVW �EHU VHLQH JHVDPWH /lQJH JHJHQ VHLWOLFKHV $XVZHLFKHQ JHKDOWHQ� 

F� GLH EH]RJHQH 6FKODQNKHLW O/7  �VLHKH �������� ]ZLVFKHQ GHQ 3XQNWHQ ZLUNVDPHU VHLWOLFKHU 6W�W]XQJ EHWUlJW ZHQLJHU 

DOV ���� 

���3  (LQ VHLWOLFK QLFKW JHKDOWHQH %DXWHLO XQWHU %LHJHEHDQVSUXFKXQJHQ XP GLH VWDUNH $FKVH PXVV ZLH IROJW 
JHJHQ %LHJHGULOONQLFNHQ QDFKJHZLHVHQ ZHUGHQ�  

0��
5GE�

(G d
M
M

 ������ 

'DEHL LVW 

(GM   GHU %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ %LHJHPRPHQWHV� 

5GE�M  GHU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW EHL %LHJHGULOONQLFNHQ� 

��� 'HU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW EHL %LHJHGULOONQLFNHQ HLQHV VHLWOLFK QLFKW JHKDOWHQHQ 
%DXWHLOV �VROOWH PLW GHP NOHLQHUHQ GHU GXUFK GLH *OHLFKXQJHQ �����D� XQG �����E� HUPLWWHOWHQ :HUWH 
DQJHVHW]W ZHUGHQ��  

� �0R\HO�[/7/75GE� � γDZF f:M =  �����D�� 
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� 0�XHIIX�KD][/7�KD]/7�5GE� � γZF f:M =    LQ 4XHUVFKQLWWHQ PLW 4XHUQlKWHQ �����E�� 

'DEHL LVW 

\HO�:  GDV HODVWLVFKH :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWV RKQH %HU�FNVLFKWLJXQJ GHU )HVWLJNHLWV�
UHGXNWLRQ LQ GHU :(=� |UWOLFKHQ %HXOHQV RGHU /|FKHU�  

D  7DEHOOH ��� HQWQRPPHQ� MHGRFK \HO�\SO� �::dD � 

��� HIIX�:  GHU :LGHUVWDQGVPRPHQW XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV XQG GHU :(=�
(QWIHVWLJXQJ QDFK ������������ 

/7F    GHU $EPLQGHUXQJVEHLZHUW I�U %LHJHGULOONQLFNHQ �VLHKH ��������� 

�  KD]/7�F  GHU $EPLQGHUXQJVEHLZHUW I�U %LHJHGULOONQLFNHQ DXI GHU %DVLV YRQ KD]/7�O  QDFK ����������� 

[/7Z � HLQ )DNWRU� GHU GLH /DJH GHV %HPHVVXQJVTXHUVFKQLWWV OlQJV GHV %DXWHLOV EHU�FNVLFKWLJW� 
VLHKH �������� $OV DXI GHU VLFKHUHQ 6HLWH OLHJHQGHU :HUW JLOW�Z[/7   �� 

KD][/7�Z  HLQ )DNWRU� GHU GLH /DJH HLQHU |UWOLFKHQ 6FKZHL�QDKW OlQJV GHV %DXWHLOV� VLHKH �������� RGHU 
GHU |UWOLFKHQ 4XHUVFKQLWWVYHUULQJHUXQJ� VLHKH �������� EHU�FNVLFKWLJW�� 

6.3.2.2 AEmLnGerungVEeLwert I�r %LegeGrLOOknLFken 

��� 'HU $EPLQGHUXQJVEHLZHUW I�U %LHJHGULOONQLFNHQ /7F  I�U GLH PD�JHEHQGH EH]RJHQH 6FKODQNKHLW O/7  
VROOWH EHVWLPPW ZHUGHQ DXV�  

OII
F

�
/7

�
/7/7

/7
�

   � 
   

�
   DEHU �/7 dF  ������ 

'DEHL LVW 

    /7 »¼
º

«¬
ª ��� �

/7��/7/7/7 ������ OOODI  ������ 

/7D  GHU ,PSHUIHNWLRQVEHLZHUW� 

 O/7  GLH EH]RJHQH 6FKODQNKHLW I�U %LHJHGULOONQLFNHQ�  

O /7��  GLH *UHQ]H GHV 3ODWHDXV GHU %LHJHGULOONQLFNOLQLH�  

FUM  GDV LGHDOH 9HU]ZHLJXQJVPRPHQW EHL %LHJHGULOONQLFNHQ� 

��� 'LH :HUWH YRQ /7D  XQG O /7��  VROOWHQ DQJHVHW]W ZHUGHQ DOV� 

����/7 =D  XQG O /7��  = ��� I�U 4XHUVFKQLWWH GHU .ODVVHQ � XQG �  

����/7 =D  XQG O /7�� = ��� I�U 4XHUVFKQLWWH GHU .ODVVHQ � XQG �� 

��� :HUWH I�U GHQ $EPLQGHUXQJVEHLZHUW /7F  I�U GLH PD�JHEHQGH EH]RJHQH 6FKODQNKHLW N|QQHQ %LOG ���� 
HQWQRPPHQ ZHUGHQ�  
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� 0�XHIIX�KD][/7�KD]/7�5GE� � γZF f:M =    LQ 4XHUVFKQLWWHQ PLW 4XHUQlKWHQ �����E�� 

'DEHL LVW 

\HO�:  GDV HODVWLVFKH :LGHUVWDQGVPRPHQW GHV %UXWWRTXHUVFKQLWWV RKQH %HU�FNVLFKWLJXQJ GHU )HVWLJNHLWV�
UHGXNWLRQ LQ GHU :(=� |UWOLFKHQ %HXOHQV RGHU /|FKHU�  

D  7DEHOOH ��� HQWQRPPHQ� MHGRFK \HO�\SO� �::dD � 

��� HIIX�:  GHU :LGHUVWDQGVPRPHQW XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV XQG GHU :(=�
(QWIHVWLJXQJ QDFK ������������ 

/7F    GHU $EPLQGHUXQJVEHLZHUW I�U %LHJHGULOONQLFNHQ �VLHKH ��������� 

�  KD]/7�F  GHU $EPLQGHUXQJVEHLZHUW I�U %LHJHGULOONQLFNHQ DXI GHU %DVLV YRQ KD]/7�O  QDFK ����������� 

[/7Z � HLQ )DNWRU� GHU GLH /DJH GHV %HPHVVXQJVTXHUVFKQLWWV OlQJV GHV %DXWHLOV EHU�FNVLFKWLJW� 
VLHKH �������� $OV DXI GHU VLFKHUHQ 6HLWH OLHJHQGHU :HUW JLOW�Z[/7   �� 

KD][/7�Z  HLQ )DNWRU� GHU GLH /DJH HLQHU |UWOLFKHQ 6FKZHL�QDKW OlQJV GHV %DXWHLOV� VLHKH �������� RGHU 
GHU |UWOLFKHQ 4XHUVFKQLWWVYHUULQJHUXQJ� VLHKH �������� EHU�FNVLFKWLJW�� 

6.3.2.2 AEmLnGerungVEeLwert I�r %LegeGrLOOknLFken 

��� 'HU $EPLQGHUXQJVEHLZHUW I�U %LHJHGULOONQLFNHQ /7F  I�U GLH PD�JHEHQGH EH]RJHQH 6FKODQNKHLW O/7  
VROOWH EHVWLPPW ZHUGHQ DXV�  
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/7/7
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�
   DEHU �/7 dF  ������ 

'DEHL LVW 

    /7 »¼
º

«¬
ª ��� �

/7��/7/7/7 ������ OOODI  ������ 

/7D  GHU ,PSHUIHNWLRQVEHLZHUW� 

 O/7  GLH EH]RJHQH 6FKODQNKHLW I�U %LHJHGULOONQLFNHQ�  

O /7��  GLH *UHQ]H GHV 3ODWHDXV GHU %LHJHGULOONQLFNOLQLH�  

FUM  GDV LGHDOH 9HU]ZHLJXQJVPRPHQW EHL %LHJHGULOONQLFNHQ� 

��� 'LH :HUWH YRQ /7D  XQG O /7��  VROOWHQ DQJHVHW]W ZHUGHQ DOV� 

����/7 =D  XQG O /7��  = ��� I�U 4XHUVFKQLWWH GHU .ODVVHQ � XQG �  

����/7 =D  XQG O /7�� = ��� I�U 4XHUVFKQLWWH GHU .ODVVHQ � XQG �� 

��� :HUWH I�U GHQ $EPLQGHUXQJVEHLZHUW /7F  I�U GLH PD�JHEHQGH EH]RJHQH 6FKODQNKHLW N|QQHQ %LOG ���� 
HQWQRPPHQ ZHUGHQ�  
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��� )�U GLH EH]RJHQH 6FKODQNKHLW /7�0/7 OO d  RGHU I�U FU
�
/7�0(G MM Od  PXVV %LHJHGULOONQLFNHQ QLFKW 

EHU�FNVLFKWLJW ZHUGHQ XQG HV VLQG QXU 6SDQQXQJVVQDFKZHLVH ]X I�KUHQ�  

 
/egenGe 

�  4XHUVFKQLWWH GHU .ODVVHQ � XQG � 
�  4XHUVFKQLWWH GHU .ODVVHQ � XQG � 

%LOG 6.13 ² AEmLnGerungVEeLwert I�r %LegeGrLOOknLFken 

6.3.2.3 %ezogene 6FKODnkKeLt 

��� 'LH EH]RJHQH 6FKODQNKHLW O/7  VROOWH EHVWLPPW ZHUGHQ DXV� 

�
FU

RHO�\
/7 M

f  : 
   
D

O � MHGRFK I�U %DXWHLOH PLW 4XHUQlKWHQ VLHKH ����������� ������ 

'DEHL LVW 

D  7DEHOOH ��� HQWQRPPHQ� MHGRFK \HO�\SO� �::dD � 

FUM  GDV LGHDOH 9HU]ZHLJXQJVPRPHQW EHL %LHJHGULOONQLFNHQ� 

���  FUM  EDVLHUW DXI %UXWWRTXHUVFKQLWWVZHUWHQ XQG EHU�FNVLFKWLJW GLH %HODVWXQJ� GLH WDWVlFKOLFKH 0RPHQWHQ�
YHUWHLOXQJ XQG GLH VHLWOLFKH 6W�W]XQJ� 

$10(5.81* *OHLFKXQJHQ I�U FUM  I�U HLQLJH 4XHUVFKQLWWH XQG 5DQGEHGLQJXQJHQ ZHUGHQ LP $QKDQJ ,�� XQG 

1lKHUXQJVZHUWH I�U O/7  I�U HLQLJH ,�4XHUVFKQLWWH XQG 8�3URILOH ZHUGHQ LP $QKDQJ ,�� DQJHJHEHQ�  

6.3.2.4 :LrkVDme VeLtOLFKe 6t�tzung 

��� $XVVWHLIHQGH 6\VWHPH� GLH I�U HLQH VHLWOLFKH 6W�W]XQJ VRUJHQ� VROOWHQ QDFK ����� EHPHVVHQ ZHUGHQ� 

$10(5.81* :HQQ ]ZHL RGHU PHKU SDUDOOHOH %DXWHLOHQ HLQH VHLWOLFKH 6W�W]XQJ HUIRUGHUQ� LVW HV QLFKW DXVUHLFKHQG� GLH 
'UXFNJXUWH PLWHLQDQGHU ]X YHUELQGHQ� VR GDVV VLH VLFK JHJHQVHLWLJ DEVW�W]HQ� (LQH JHHLJQHWH 6W�W]XQJ ZLUG QXU GDQQ 
HUUHLFKW� ZHQQ PDQ GLH 9HUELQGXQJ PLW HLQHP XQDEKlQJLJHQ VWDUUHQ $XIODJHU KHUVWHOOW RGHU HLQHQ )DFKZHUNYHUEDQG 
YRUVLHKW� %HWUlJW GLH $Q]DKO GHU SDUDOOHOHQ %DXWHLOH PHKU DOV �� LVW HV DXVUHLFKHQG� GDV 6W�W]V\VWHP QXU I�U GLH 6XPPH GHU 
VHLWOLFKHQ 6W�W]NUlIW HDXV GHU GUHL JU|�WHQ 'UXFNNUlIWH ]X EHPHVVHQ�  
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��� )�U GLH EH]RJHQH 6FKODQNKHLW /7�0/7 OO d  RGHU I�U FU
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EHU�FNVLFKWLJW ZHUGHQ XQG HV VLQG QXU 6SDQQXQJVVQDFKZHLVH ]X I�KUHQ�  
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�  4XHUVFKQLWWH GHU .ODVVHQ � XQG � 
�  4XHUVFKQLWWH GHU .ODVVHQ � XQG � 

%LOG 6.13 ² AEmLnGerungVEeLwert I�r %LegeGrLOOknLFken 

6.3.2.3 %ezogene 6FKODnkKeLt 

��� 'LH EH]RJHQH 6FKODQNKHLW O/7  VROOWH EHVWLPPW ZHUGHQ DXV� 

�
FU

RHO�\
/7 M

f  : 
   
D

O � MHGRFK I�U %DXWHLOH PLW 4XHUQlKWHQ VLHKH ����������� ������ 

'DEHL LVW 

D  7DEHOOH ��� HQWQRPPHQ� MHGRFK \HO�\SO� �::dD � 

FUM  GDV LGHDOH 9HU]ZHLJXQJVPRPHQW EHL %LHJHGULOONQLFNHQ� 
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YHUWHLOXQJ XQG GLH VHLWOLFKH 6W�W]XQJ� 

$10(5.81* *OHLFKXQJHQ I�U FUM  I�U HLQLJH 4XHUVFKQLWWH XQG 5DQGEHGLQJXQJHQ ZHUGHQ LP $QKDQJ ,�� XQG 

1lKHUXQJVZHUWH I�U O/7  I�U HLQLJH ,�4XHUVFKQLWWH XQG 8�3URILOH ZHUGHQ LP $QKDQJ ,�� DQJHJHEHQ�  

6.3.2.4 :LrkVDme VeLtOLFKe 6t�tzung 

��� $XVVWHLIHQGH 6\VWHPH� GLH I�U HLQH VHLWOLFKH 6W�W]XQJ VRUJHQ� VROOWHQ QDFK ����� EHPHVVHQ ZHUGHQ� 

$10(5.81* :HQQ ]ZHL RGHU PHKU SDUDOOHOH %DXWHLOHQ HLQH VHLWOLFKH 6W�W]XQJ HUIRUGHUQ� LVW HV QLFKW DXVUHLFKHQG� GLH 
'UXFNJXUWH PLWHLQDQGHU ]X YHUELQGHQ� VR GDVV VLH VLFK JHJHQVHLWLJ DEVW�W]HQ� (LQH JHHLJQHWH 6W�W]XQJ ZLUG QXU GDQQ 
HUUHLFKW� ZHQQ PDQ GLH 9HUELQGXQJ PLW HLQHP XQDEKlQJLJHQ VWDUUHQ $XIODJHU KHUVWHOOW RGHU HLQHQ )DFKZHUNYHUEDQG 
YRUVLHKW� %HWUlJW GLH $Q]DKO GHU SDUDOOHOHQ %DXWHLOH PHKU DOV �� LVW HV DXVUHLFKHQG� GDV 6W�W]V\VWHP QXU I�U GLH 6XPPH GHU 
VHLWOLFKHQ 6W�W]NUlIW HDXV GHU GUHL JU|�WHQ 'UXFNNUlIWH ]X EHPHVVHQ�  
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6.3.3 %DuteLOe mLt %Legung unG zentrLVFKem DruFk 

��� :HQQ NHLQH 8QWHUVXFKXQJ QDFK 7KHRULH �� 2UGQXQJ PLW $QVDW] GHU ,PSHUIHNWLRQHQ QDFK ����� 
GXUFKJHI�KUW ZLUG� VROOWH GLH 6WDELOLWlW YRQ %DXWHLOHQ PLW JOHLFK EOHLEHQGHP 4XHUVFKQLWW ZLH LP IROJHQGHQ 
$EVFKQLWW DXIJHI�KUW QDFKJHZLHVHQ ZHUGHQ� ZREHL IROJHQGH 'LIIHUHQ]LHUXQJ YRUJHQRPPHQ ZLUG�  

� *HJHQ 9HUGULOOXQJ XQHPSILQGOLFKH %DXWHLOH� ZLH ]� %� +RKOTXHUVFKQLWWH RGHU JHJHQ 9HUGULOOXQJ DXVJH�
VWHLIWH 4XHUVFKQLWWH �QXU %LHJHNQLFNHQ��  

� *HJHQ 9HUGULOOXQJ HPSILQGOLFKH %DXWHLOH� ZLH ]� %� RIIHQH 4XHUVFKQLWWH GLH QLFKW JHJHQ 9HUGULOOXQJ 
DXVJHVWHLIW VLQG �%LHJHGULOONQLFNHQ RGHU %LHJHNQLFNHQ��  

��� %HL %DXWHLOHQ� GLH HPSILQGOLFK JHJHQ 9HUGULOOXQJ VLQG� VLQG LP $OOJHPHLQHQ ]ZHL 1DFKZHLVH HUIRUGHUOLFK�  

� %LHJHNQLFNHQ� 

� %LHJHGULOONQLFNHQ� 

��� %HL GHU %HUHFKQXQJ GHU 7UDJIlKLJNHLWHQ 5G\�5G � MN  XQG 5G]�M  VROOWH GLH )HVWLJNHLWVUHGXNWLRQ LQ GHU 
:(= DXV /lQJVQlKWHQ EHVRQGHUV EHU�FNVLFKWLJW ZHUGHQ �VLHKH ����� XQG ������� (LQH |UWOLFK EHJUHQ]WH 
)HVWLJNHLWVUHGXNWLRQ LQ GHU :(= DXV 4XHUQlKWHQ XQG YRUKDQGHQH /|FKHU VROOWHQ QDFK ������� XQG ������� 
EHDFKWHW ZHUGHQ�  

��� $OOH *U|�HQ EHLP ,QWHUDNWLRQVNULWHULXP VROOWHQ SRVLWLY DQJHVHW]W ZHUGHQ� 

$10(5.81* � 'LH (LQVWXIXQJ GHU 4XHUVFKQLWWH I�U %DXWHLOH PLW %LHJH� XQG /lQJVNUlIWHQ ZLUG QDFK ����� I�U MHGH 
%HODVWXQJVNRPSRQHQWH JHWUHQQW GXUFKJHI�KUW� )�U GHQ NRPELQLHUWHQ 6SDQQXQJV]XVWDQG ZLUG NHLQH (LQVWXIXQJ JHPDFKW�  

$10(5.81* � (LQ 4XHUVFKQLWW NDQQ  I�U 4XHUNUDIW� %LHJXQJ XP GLH VWDUNH $FKVH XQG %LHJXQJ XP GLH VFKZDFKH 
$FKVH YHUVFKLHGHQHQ .ODVVHQ DQJHK|UHQ� 'HU NRPELQLHUWH 6SDQQXQJV]XVWDQG ZLUG LQ GHQ ,QWHUDNWLRQVJOHLFKXQJHQ 
EHU�FNVLFKWLJW� 'LHVH ,QWHUDNWLRQVJOHLFKXQJHQ N|QQHQ I�U DOOH 4XHUVFKQLWWVNODVVHQ YHUZHQGHW ZHUGHQ� 'HU (LQIOXVV 
|UWOLFKHQ %HXOHQV XQG )OLH�HQV DXI GLH %HDQVSUXFKEDUNHLW EHL NRPELQLHUWHU %HODVWXQJ ZLUG GXUFK GLH *U|�HQ GHU 1HQQHU 
XQG ([SRQHQWHQ EHU�FNVLFKWLJW� GLH )XQNWLRQHQ GHU 6FKODQNKHLW GHV 4XHUVFKQLWWV VLQG�   

$10(5.81* � 'HU 6SDQQXQJVQDFKZHLV LVW LP 1DFKZHLV DXI %LHJHNQLFNHQ XQG %LHJHGULOONQLFNHQ HQWKDOWHQ� ZHQQ GLH 
9HUIDKUHQ LQ ������� XQG ������� YHUZHQGHW ZHUGHQ�  

6.3.3.1 %LegeknLFken 

��� %HL HLQHP %DXWHLO PLW RIIHQHP� GRSSHOW�V\PPHWULVFKHP 4XHUVFKQLWW �9ROOTXHUVFKQLWWH� VLHKH ����� VROOWH 
HLQHV GHU IROJHQGHQ .ULWHULHQ HUI�OOW ZHUGHQ�  

� )�U %LHJXQJ XP GLH +DXSWDFKVH �[�$FKVH�� 
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� )�U %LHJXQJ XP GLH 1HEHQDFKVH �]�$FKVH�� 
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'DEHL LVW 

KF    = ��� RGHU DOWHUQDWLY ��� DEHU F]�F t         KFKK  �����D� 
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6.3.3 %DuteLOe mLt %Legung unG zentrLVFKem DruFk 

��� :HQQ NHLQH 8QWHUVXFKXQJ QDFK 7KHRULH �� 2UGQXQJ PLW $QVDW] GHU ,PSHUIHNWLRQHQ QDFK ����� 
GXUFKJHI�KUW ZLUG� VROOWH GLH 6WDELOLWlW YRQ %DXWHLOHQ PLW JOHLFK EOHLEHQGHP 4XHUVFKQLWW ZLH LP IROJHQGHQ 
$EVFKQLWW DXIJHI�KUW QDFKJHZLHVHQ ZHUGHQ� ZREHL IROJHQGH 'LIIHUHQ]LHUXQJ YRUJHQRPPHQ ZLUG�  

� *HJHQ 9HUGULOOXQJ XQHPSILQGOLFKH %DXWHLOH� ZLH ]� %� +RKOTXHUVFKQLWWH RGHU JHJHQ 9HUGULOOXQJ DXVJH�
VWHLIWH 4XHUVFKQLWWH �QXU %LHJHNQLFNHQ��  

� *HJHQ 9HUGULOOXQJ HPSILQGOLFKH %DXWHLOH� ZLH ]� %� RIIHQH 4XHUVFKQLWWH GLH QLFKW JHJHQ 9HUGULOOXQJ 
DXVJHVWHLIW VLQG �%LHJHGULOONQLFNHQ RGHU %LHJHNQLFNHQ��  

��� %HL %DXWHLOHQ� GLH HPSILQGOLFK JHJHQ 9HUGULOOXQJ VLQG� VLQG LP $OOJHPHLQHQ ]ZHL 1DFKZHLVH HUIRUGHUOLFK�  

� %LHJHNQLFNHQ� 

� %LHJHGULOONQLFNHQ� 

��� %HL GHU %HUHFKQXQJ GHU 7UDJIlKLJNHLWHQ 5G\�5G � MN  XQG 5G]�M  VROOWH GLH )HVWLJNHLWVUHGXNWLRQ LQ GHU 
:(= DXV /lQJVQlKWHQ EHVRQGHUV EHU�FNVLFKWLJW ZHUGHQ �VLHKH ����� XQG ������� (LQH |UWOLFK EHJUHQ]WH 
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XQG \F   F\ RGHU \c   F] I�U 4XHUVFKQLWWH GHU .ODVVH � XQG GHU .ODVVH �� DOWHUQDWLY GDUI I�U DOOH 
4XHUVFKQLWWVNODVVHQ \F ]X���� JHVHW]W ZHUGHQ� )�U 9ROOTXHUVFKQLWWH JLOW \F   �F\�RGHU \F   �F]� GDEHL JLOW 
\F � ���� NE�5G�PLQ   PLQ �N\�E�5G� N]�E�5G���  

��� )�U GHQ 1DFKZHLV DQGHUHU RIIHQHU HLQIDFKV\PPHWULVFKHU 4XHUVFKQLWWH EHL %LHJXQJ XP HLQH �EHU GHU 
EHLGHQ $FKVHQ NDQQ ������ YHUZHQGHW ZHUGHQ� ZREHL JHJHEHQHQIDOOV \5G\�(G\�\F �XQG�� F[   M M  GXUFK 

]5G]�(G]�]F �XQG�� F[   M M  HUVHW]W ZHUGHQ� 

��� 'LH %H]HLFKQXQJHQ LQ ������ ELV ������ KDEHQ IROJHQGH %HGHXWXQJHQ� 

(GN  %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 'UXFNQRUPDONUDIW� 

M\�(G� M]�(G %HPHVVXQJVZHUWH GHU HLQZLUNHQGHQ %LHJHPRPHQWH XP GLH \� XQG ]�$FKVH� 'LH 
0RPHQWH ZHUGHQ QDFK Theorie �� 2rdnung EHUHFKQHW� 

�N\�E�5G XQG N]�E�5G :LGHUVWDQG JHJHQ�EHU $[LDOEHDQVSUXFKXQJ EH]RJHQ DXI GLH \�\� E]Z� ]�]�$FKVH 
QDFK ������� 

\F  XQG ]F   $EPLQGHUXQJVEHLZHUWH I�U .QLFNHQ LQ GHU ]�[�(EHQH XQG GHU \�[�(EHQH� 

�M\�5G XQG M]�5G  %LHJHZLGHUVWDQG XP GLH \�\� E]Z� ]�]�$FKVH QDFK ������� 

]\ �DD   )RUPIDNWRUHQ� \D XQG ]D  VROOWHQ QLFKW JU|�HU DOV ���� DQJHVHW]W ZHUGHQ� 6LHKH ����� XQG ����������� 
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���DEHU� FF t         KFK  �����G� 
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EHLGHQ $FKVHQ NDQQ ������ YHUZHQGHW ZHUGHQ� ZREHL JHJHEHQHQIDOOV \5G\�(G\�\F �XQG�� F[   M M  GXUFK 

]5G]�(G]�]F �XQG�� F[   M M  HUVHW]W ZHUGHQ� 

��� 'LH %H]HLFKQXQJHQ LQ ������ ELV ������ KDEHQ IROJHQGH %HGHXWXQJHQ� 

(GN  %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 'UXFNQRUPDONUDIW� 

M\�(G� M]�(G %HPHVVXQJVZHUWH GHU HLQZLUNHQGHQ %LHJHPRPHQWH XP GLH \� XQG ]�$FKVH� 'LH 
0RPHQWH ZHUGHQ QDFK Theorie �� 2rdnung EHUHFKQHW� 

�N\�E�5G XQG N]�E�5G :LGHUVWDQG JHJHQ�EHU $[LDOEHDQVSUXFKXQJ EH]RJHQ DXI GLH \�\� E]Z� ]�]�$FKVH 
QDFK ������� 

\F  XQG ]F   $EPLQGHUXQJVEHLZHUWH I�U .QLFNHQ LQ GHU ]�[�(EHQH XQG GHU \�[�(EHQH� 

�M\�5G XQG M]�5G  %LHJHZLGHUVWDQG XP GLH \�\� E]Z� ]�]�$FKVH QDFK ������� 
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6.3.3.2 %LegeGrLOOknLFken 

��� %DXWHLOH PLW RIIHQHP ]XU +DXSWDFKVH V\PPHWULVFKHP� ]HQWUDOV\PPHWULVFKHP RGHU GRSSHOW�
V\PPHWULVFKHP  4XHUVFKQLWW VROOWHQ IROJHQGH %HGLQJXQJ HUI�OOHQ�  
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'DEHL LVW 

N(G  GHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 'UXFNQRUPDONUDIW� 

M (G\�  GHU %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ %LHJHPRPHQWHV XP GLH \�$FKVH� %HL JHOHQNLJ 
JHODJHUWHQ 'UXFNVWlEHQ XQG EHL %DXWHLOHQ LQ VHLWOLFK XQYHUVFKLHEOLFKHQ 5DKPHQ LVW M (G\�   
GDV %LHJHPRPHQW QDFK Theorie �� 2rdnung� %HL %DXWHLOHQ LQ VHLWOLFK YHUVFKLHEOLFKHQ 5DKPHQ 
LVW M (G\�  GDV %LHJHPRPHQW QDFK Theorie �� 2rdnung� 

(G]�M  GHU %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ %LHJHPRPHQWHV XP GLH ]�$FKVH� M (G]�  LVW GDV 
%LHJHPRPHQW QDFK Theorie �� 2rdnung� 

�N]�E�5G GHU :LGHUVWDQG JHJHQ $[LDOEHDQVSUXFKXQJ EH]RJHQ DXI GLH [�\�(EHQH RGHU JHJHQ 
%LHJHGULOONQLFNHQ QDFK �������� 

M\�E�5G GHU %LHJHZLGHUVWDQG XP GLH \�\�$FKVH QDFK �������� 

M]�5G GHU %LHJHZLGHUVWDQG XP GLH ]�]�$FKVH QDFK ��������� 

FK  = ��� RGHU DOWHUQDWLY ]0FK  DEHU ��0F tK  

Fγ  = 0γ  

]F[  = ��� RGHU DOWHUQDWLY ]0F[  DEHU ��0]F t[  

ZREHL 00� γK  XQG 0[  GXUFK ������� IHVWJHOHJW VLQG� 

�gestrichener Text� 

��� 'LH %HGLQJXQJHQ I�U %LHJHNQLFNHQ� VLHKH �������� P�VVHQ DXFK HUI�OOW ZHUGHQ� 

6.3.3.3 %DuteLOe mLt |rtOLFKen 6FKweL�nlKten 

���� :HQQ 4XHUQlKWH QXU |UWOLFK EHJUHQ]W EH]RJHQ DXI GLH /lQJH GHV %DXWHLOV YRUKDQGHQ VLQG� VROOWH GHU 
:LGHUVWDQG GHU ]XJHK|ULJHQ :(= DXI GHU =XJIHVWLJNHLW GHU :(= EDVLHUHQ� 'LHV NDQQ I�U GHQ XQJ�QVWLJVWHQ 
4XHUVFKQLWW LP EHWUDFKWHWHQ )HOG JHVFKHKHQ� 'HU $EPLQGHUXQJVEHLZHUW LVW GDQQ� 

�KD][�    Z  XQG �KD][/7�    Z  ������� 
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��� :HQQ HLQH (QWIHVWLJXQJ� GLH VLFK OlQJV GHV %DXWHLOV DXI NHLQH JU|�HUH /lQJH DOV GLH NOHLQVWH 
4XHUVFKQLWWVEUHLWH �]� %� *XUWEUHLWH� HUVWUHFNW �QDKH GHU )HOGHQGHQ RGHU GHU :HQGHSXQNWH GHU .QLFNELHJHOLQLH 
XQWHU UHLQHU 1RUPDONUDIW DXIWULWW� VR N|QQHQ � KD][�Z � I�U %LHJHNQLFNHQ XQG � KD][/7�Z � I�U 
%LHJHGULOONQLFNHQ ZLH IROJW YHUJU|�HUW ZHUGHQ�  
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� KD]F  = KD]\�F  RGHU KD]]�F � LQ $EKlQJLJNHLW YRQ GHU $XVZHLFKULFKWXQJ� 

� KD]/7�F � GHU $EPLQGHUXQJVEHLZHUW I�U %LHJHGULOONQLFNHQ XQWHU UHLQHU %LHJXQJ� 

� KD]V�[ � GHU $EVWDQG YRQ GHU |UWOLFK EHJUHQ]WHQ 6FKZHL�XQJ ]XP $XIODJHU RGHU ]XP 
:HQGHSXQNW GHU HODVWLVFKHQ .QLFNELHJHOLQLH XQWHU UHLQHU 1RUPDONUDIW� VLHKH %LOG ����� 

FO  GLH .QLFNOlQJH� 

��� )�U GLH %HUHFKQXQJ YRQ � KD]F  � KD]\�F  RGHU KD]]�F � XQG KD]/7�F  LP %HPHVVXQJVTXHUVFKQLWW� PLW 
GHU |UWOLFKHQ 6FKZHL�QDKW VROOWH GLH PLW GHU =XJIHVWLJNHLW GHV :HUNVWRIIHV LQ GHU :lUPHHLQIOXVV]RQH HUPLWWHOWH 
EH]RJHQH 6FKODQNKHLW YHUZHQGHW ZHUGHQ�  
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��� ,VW GLH /lQJH GHV (QWIHVWLJXQJVEHUHLFKHV JU|�HU DOV GLH NOHLQVWH %UHLWH �]� %� *XUWEUHLWH� GHV 
4XHUVFKQLWWV� GDQQ VROOWH GHU )DNWRU KD]X�U  I�U |UWOLFKHV 9HUVDJHQ �LP $XVGUXFN $X�HII� GXUFK GHQ )DNWRU 

KD]R�U  I�U �)OLH�HQ HUVHW]W ZHUGHQ� VR GDVV $X�HII   $HII� KD]O    O  XQG KD]/7�O  /7O ��  

�gestrichener Text� 

6.3.3.4 %DuteLOe mLt |rtOLFK reGuzLertem 4uerVFKnLtt 

��� �)�U %DXWHLOH PLW |UWOLFK UHGX]LHUWHP 4XHUVFKQLWW� ]� %� DQ XQJHI�OOWHQ 6FKUDXEHQO|FKHUQ RGHU 
*XUWDXVVFKQLWWHQ� G�UIHQ $X�HII LQ ���������� XQG :X�HII LQ ���������� YHUZHQGHW ZHUGHQ� ZREHL KD]X�U  GXUFK 

JQHW � $$  HUVHW]W ZLUG� GDEHL LVW QHW$  GLH 1HWWRTXHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ GHV /RFKDE]XJHV 

XQG J$  GLH %UXWWRTXHUVFKQLWWVIOlFKH�� 
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6.3.3.5 8ngOeLFKe 6tDEenGmomente unG/oGer 4uerODVten 

��� %HL JOHLFK]HLWLJHU :LUNXQJ YRQ 1RUPDONUlIWHQ XQG XQJOHLFKHQ 6WDEHQGPRPHQWHQ XQG�RGHU 4XHUNUlIWHQ� 
VROOWH GHU 1DFKZHLV I�U YHUVFKLHGHQH 4XHUVFKQLWWH OlQJV GHV %DXWHLOV JHI�KUW ZHUGHQ� ,Q GHQ 
,QWHUDNWLRQVIRUPHOQ ZLUG GDV %LHJHPRPHQW DQ GHU 6WHOOH GHV MHZHLOV XQWHUVXFKWHQ 4XHUVFKQLWWHV YHUZHQGHW� 
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ZREHL V[  GHU $EVWDQG YRP XQWHUVXFKWHQ 4XHUVFKQLWW ]XP $XIODJHU RGHU ]XP :HQGHSXQNW GHU HODVWLVFKHQ 
.QLFNELHJHOLQLH XQWHU UHLQHU 1RUPDONUDIW LVW� VLHKH %LOG �����  
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��� 1XU EHL 6WDEHQGPRPHQWHQ (G��(G�� MM !  NDQQ GHU $EVWDQG V[  ZLH IROJW EHUHFKQHW ZHUGHQ 

�����
���

FRV
(G

5G

5G

(G��(G��

F

V
�S

⋅⋅
�

¸̧
¹

·
¨̈
©

§ S
FN

N
 M

MM
   

O
[  DEHU �V t[  ������ 

 

$ XQG % VLQG %HLVSLHOH XQWHUVXFKWHU 4XHUVFKQLWWH� GLH PLW 4XHUVWULFKHQ JHNHQQ]HLFKQHW VLQG� 
6LHKH 7DEHOOH ��� ]X .QLFNOlQJHQ lF = N/� 

%LOG 6.14 ² .nLFkOlnge OF unG DeILnLtLon Yon [V (= [$ oGer [%) 

" 

6.4 0eKrteLOLge GruFkEeDnVSruFKte %DuteLOe 

6.4.1 AOOgemeLneV 

��� 5HJHOPl�LJH� PHKUWHLOLJH GUXFNEHDQVSUXFKWH %DXWHLOH� GLH DQ LKUHQ (QGHQ JHOHQNLJ JHODJHUW XQG VHLWOLFK 
JHKDOWHQ VLQG� VROOWHQ PLW IROJHQGHP 0RGHOO EHPHVVHQ ZHUGHQ� VLHKH %LOG ����� 

��  'DV %DXWHLO GDUI DOV HLQH 6W�W]H PLW HLQHU $QIDQJVYRUNU�PPXQJ PLW HLQHP 6WLFKPD� YRQ e� = / � ��� 
DQJHVHKHQ ZHUGHQ�  
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�� 'LH HODVWLVFKHQ 9HUIRUPXQJHQ GHU *LWWHUVWlEH XQG %LQGHEOHFKH� VLHKH %LOG ����� G�UIHQ GXUFK HLQH 
�YHUVFKPLHUWH� NRQWLQXLHUOLFKH 6FKXEVWHLILJNHLW 6Y GHV 6W�W]HQTXHUVFKQLWWV EHU�FNVLFKWLJW ZHUGHQ�  

$10(5.81* )�U DQGHUH 5DQGEHGLQJXQJHQ G�UIHQ HQWVSUHFKHQGH $QSDVVXQJHQ YRUJHQRPPHQ ZHUGHQ�  

��� 'DV %HPHVVXQJVPRGHOO I�U PHKUWHLOLJH GUXFNEHDQVSUXFKWH %DXWHLOH LVW DQZHQGEDU� ZHQQ� 

��  GLH *LWWHUVWlEH XQG %LQGHEOHFKH JOHLFKDUWLJH ZLHGHUNHKUHQGH )HOGHU ELOGHQ XQG GLH *XUWVWlEH SDUDOOHO 
VLQG�  

��  HLQH 6W�W]H DXV PLQGHVWHQV � )HOGHUQ EHVWHKW� 

$10(5.81* 'LHVH $QQDKPH HUODXEW HV� GLH 6W�W]H DOV UHJHOPl�LJ DQ]XVHKHQ XQG GLH GLVNUHWH *LWWHUVWDE� XQG 
%LQGHEOHFKVWUXNWXU ]X HLQHP .RQWLQXXP ]X YHUVFKPLHUHQ�  

��� 'DV %HPHVVXQJVYHUIDKUHQ LVW I�U PHKUWHLOLJH 4XHUVFKQLWWH PLW *LWWHUVWlEHQ RGHU %LQGHEOHFKHQ LQW ]ZHL 
7UDJHEHQHQ DQZHQGEDU� VLHKH %LOG ����� 

��� 'LH *XUWVWlEH N|QQHQ 9ROOTXHUVFKQLWWH VHLQ RGHU VHOEVW UHFKWZLQNOLJ ]XU EHWUDFKWHWHQ (EHQH LQ 
PHKUWHLOLJH %DXWHLOH PLW *LWWHUVWlEHQ XQG %LQGHEOHFKHQ DXIJHO|VW VHLQ�  

 

%LOG 6.15 ² 5egeOml�Lge meKrteLOLge 6t�tze mLt *LtterVtlEen (*LtterVt�tzen) 
unG %LnGeEOeFKen (5DKmenVt�tzen) 
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  � �
/FK = ����D �LPLQ� 

/FK = �D �L\ XQG L]� 
/FK = ����D �iPLQ� 

/FK = �D �L]� 
/FK = D 

%LOG 6.16 ² *LtterVt�tzen mLt 6tlEen DuI YLer 6eLten unG .nLFkOlnge /FK Ger *urtVtlEe 

��� 'LH 1DFKZHLVH I�U GLH *LWWHUVWlEH VROOWHQ PLW GHP %HPHVVXQJVZHUW NFK�(G GHU *XUWVWDENUDIW LQIROJHGH 
GHU 'UXFNNUlIWH N(G XQG GHU 0RPHQWH M(G LQ GHU 0LWWH GHU PHKUWHLOLJHQ 6W�W]H JHI�KUW ZHUGHQ�  

��� %HL %DXWHLOHQ PLW ]ZHL JOHLFKHQ *XUWVWlEHQ VROOWH GHU %HPHVVXQJVZHUW NFK�(G GHU *XUWVWDENUDIW ZLH IROJW 
HUPLWWHOW ZHUGHQ�  

HII

FK�(G
(G(GFK� �

���
,

$KMNN �=  ������ 

PLW 

Y

(G

FU

(G
(G�(G

(G
�

6
N

N
N

MeNM
��

�
=

O
 

'DEHL LVW 

�
HII

�
FU � /(,N S=  HIIHNWLYH LGHDOH 9HU]ZHLJXQJVODVW I�U GDV PHKUWHLOLJH %DXWHLO� 

(GN  GHU %HPHVVXQJVZHUW GHU  HLQZLUNHQGHQ 1RUPDONUDIW DXI GDV PHKUWHLOLJH %DXWHLO� 

(GM  GHU %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ PD[LPDOHQ 0RPHQWV LQ GHU 0LWWH GHV PHKUWHLOLJHQ 
%DXWHLOV XQWHU %HU�FNVLFKWLJXQJ GHU (IIHNWH DXV GHU 7KHRULH ,,� 2UGQXQJ� 

O
(GM  GHU %HPHVVXQJVZHUW GHV HLQZLUNHQGHQ PD[LPDOHQ 0RPHQWV LQ GHU 0LWWH GHV PHKUWHLOLJHQ 

%DXZHUNV QDFK 7KHRULH ,� 2UGQXQJ �RKQH (IIHNWH DXV GHU 7KHRULH ,,� 2UGQXQJ�� 

�K  GHU $EVWDQG ]ZLVFKHQ GHQ 6FKZHUDFKVHQ GHU *XUWVWlEH� 

FK$  GLH 4XHUVFKQLWWVIOlFKH HLQHV *XUWVWDEHV� 

HII,  GDV HIIHNWLYH )OlFKHQWUlJKHLWVPRPHQW GHV PHKUWHLOLJHQ %DXWHLOV� VLHKH ����� XQG 
������ 

Y6  GLH 6FKXEVWHLILJNHLW LQIROJH GHU 9HUIRUPXQJHQ GHU *LWWHUVWlEH XQG %LQGHEOHFKH� VLHKH 
����� XQG ������ 
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��� 'LH 1DFKZHLVH I�U GLH *LWWHUVWlEH EHL *LWWHUVW�W]HQ RGHU I�U GLH ORNDOHQ 0RPHQWH XQG 4XHUNUlIWH EHL 
6W�W]HQ PLW %LQGHEOHFKHQ VROOWHQ I�U GDV 0RGHOO DP 6W�W]HQGH PLW GHQ 4XHUNUlIWHQ DQ GLHVHU 6WHOOH GHU 6W�W]H 
JHI�KUW ZHUGHQ�  

/
M9 (G

(G S=  ������ 

6.4.2 *LtterVt�tzen 

6.4.2.1 7rDgIlKLgkeLt Yon EOementen Yon *LtterVt�tzen 

��� )�U GLH GUXFNEHDQVSUXFKWHQ *XUWVWlEH XQG I�U GLH *LWWHUVWlEH YRQ *LWWHUVW�W]HQ VROOWHQ .QLFNQDFKZHLVH 
JHI�KUW ZHUGHQ�  

$10(5.81* 6HNXQGlUH %LHJHPRPHQWH LQIROJH GHU .QRWHQVWHLILJNHLW G�UIHQ YHUQDFKOlVVLJW ZHUGHQ� 

���3 'HU .QLFNQDFKZHLV I�U GLH *XUWVWlEH LVW ZLH IROJW ]X I�KUHQ�  

���
5GE�

(GFK� d
N
N

 ������ 

'DEHL LVW 

NFK�(G  GHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 'UXFNNUDIW LP *XUWVWDE LQ GHU 0LWWH GHU PHKUWHLOLJHQ 
6W�W]H QDFK ��������� 

NE�5G  GHU %HPHVVXQJVZHUW GHU .QLFNWUDJIlKLJNHLW GHV *XUWVWDEHV DEKlQJLJ YRQ GHU .QLFNOlQJH /FK 
DXV %LOG ����� 

��� 'LH 6FKXEVWHLILJNHLW �6Y� GHU *LWWHUVWlEH NDQQ %LOG ���� HQWQRPPHQ ZHUGHQ� 

��� 'DV HIIHNWLYH )OlFKHQWUlJKHLWVPRPHQW GHU *LWWHUVW�W]HQ NDQQ DXV ������ HQWQRPPHQ ZHUGHQ PLW �=P � 
'DUDXV IROJW�  

FK
�
�HII ��� $K, =  ������ 

6\VWHP 

   

6Y �

�
0G

�G
DKQ($

 �

�
0G

G
DKQ($

 
¸
¸
¹

·
¨
¨
©

§
� �

Y

�
0G�

�
0G

�
G$
K$G

DKQ($
 

 Q  LVW GLH $Q]DKO GHU (EHQHQ GHU *LWWHUVWlEH 
$G XQG $Y  VLQG GLH 4XHUVFKQLWWVIOlFKHQ GHU *LWWHUVWlEH LQ HLQHU (EHQH 

%LOG 6.1� ² 6FKuEVteLILgkeLt Yon *LtterVt�tzen LnIoOge Ger VerIormungen Ger *LtterVtlEe 
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6.4.2.2 .onVtruktLYe DurFKELOGung 

��� (LQIDFKH 9HUJLWWHUXQJHQ DXI JHJHQ�EHUOLHJHQGHQ 6HLWHQ YRQ *LWWHUVW�W]HQ PLW ]ZHL SDUDOOHOHQ (EHQHQ 
VROOWHQ LQ JOHLFKOlXILJHU $QRUGQXQJ DXVJHI�KUW ZHUGHQ� VLHKH %LOG �����D�� VR GDVV HLQH 6HLWH GLH 3URMHNWLRQ 
GHU JHJHQ�EHUOLHJHQGHQ 6HLWH GDUVWHOOW�  

��� ,P )DOOH HLQHU HLQIDFKHQ 9HUJLWWHUXQJ PLW JHJHQOlXILJHU $QRUGQXQJ� VLHKH %LOG �����E�� VROOWH GLH VLFK 
HUJHEHQGH 7RUVLRQ EHU�FNVLFKWLJW ZHUGHQ�  

��� $Q GHQ (QGHQ YRQ *LWWHUVW�W]HQ XQG DQ 6WHOOHQ� DQ GHQHQ GLH 9HUJLWWHUXQJ XQWHUEURFKHQ ZLUG� VRZLH DQ 
$QVFKO�VVHQ ]X DQGHUHQ %DXWHLOHQ VROOWHQ 4XHUYHUELQGXQJHQ ]ZLVFKHQ GHQ *XUWVWlEHQ YRUJHVHKHQ ZHUGHQ�  

  
D� *OHLFKOlXILJH 9HUJLWWHUXQJ 

�HPSIRKOHQH $XVI�KUXQJ� 
 E� *HJHQOlXILJH 9HUJLWWHUXQJ 

�QLFKW HPSIRKOHQH $XVI�KUXQJ� 

%LOG 6.1� ² ELnIDFKe VergLtterung Yon gegen�EerOLegenGen 6eLten Yon *LtterVt�tzen  
mLt zweL SDrDOOeOen EEenen 

6.4.3 6t�tzen mLt %LnGeEOeFKen (5DKmenVt�tzen)  

6.4.3.1 7rDgIlKLgkeLt Yon .omSonenten Yon 6t�tzen mLt %LnGeEOeFKen 

��� )�U GLH *XUWVWlEH XQG %LQGHEOHFKH VRZLH GHUHQ $QVFKO�VVH DQ GLH *XUWVWlEH VROOWHQ GLH 7UDJIlKLJ�
NHLWVQDFKZHLVH PLW GHQ WDWVlFKOLFKHQ 0RPHQWHQ XQG 6WDENUlIWHQ LP (QGIHOG XQG LQ %DXWHLOPLWWH GHU 6W�W]H 
QDFK %LOG ���� JHI�KUW ZHUGHQ� 

$10(5.81* 9HUHLQIDFKHQG GDUI GLH HLQZLUNHQGH PD[LPDOH *XUWVWDENUDIW NFK�(G PLW GHU PD[LPDOHQ 4XHUNUDIW 9(G 
NRPELQLHUW ZHUGHQ�  
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%LOG 6.19 ² 6tDEkrlIte Lm EnGIeOG Yon 6t�tzen mLt %LnGeEOeFKen 

��� 'LH 6FKXEVWHLILJNHLW 6Y VROOWH ZLH IROJW DQJHQRPPHQ ZHUGHQ� 

�
FK

�

�

E

FK�

FK
Y

�
��

��
D
(,

D
K

Q,
,D

(,6 S
d

¸̧
¹

·
¨̈
©

§
�

=  ������ 

��� 'DV HIIHNWLYH )OlFKHQWUlJKHLWVPRPHQW GHU 6W�W]H PLW %LQGHEOHFKHQ GDUI ZLH IROJW DQJHQRPPHQ ZHUGHQ� 

FKFK
�
�HII ���� ,$K, P�=  ������ 

'DEHL LVW 

 FK,  GDV )OlFKHQWUlJKHLWVPRPHQW HLQHV *XUWVWDEHV LQ GHU 1DFKZHLVHEHQH� 

 E,  GDV )OlFKHQWUlJKHLWVPRPHQW HLQHV %LQGHEOHFKHV LQ GHU 1DFKZHLVHEHQH� 

 P  GHU :LUNXQJVJUDG QDFK 7DEHOOH ���� 

7DEeOOe 6.9 ² :LrkungVgrDG P  

%eGLngung :LrkungVgrDG P  

���tO  � 

����� �� O  ���� OP �=  

� ��dO � ��� 

'DEHL LVW   
�L
/

=O �  
FK

�
� �$

,L = �  FKFK
�
�� ���� ,$K, �=  
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6.4.3.2 .onVtruktLYe DurFKELOGung 

��� %LQGHEOHFKH VROOWHQ DQ MHGHP (QGH GHU 6W�W]HQ YRUJHVHKHQ ZHUGHQ�  

��� %HL $QRUGQXQJ YRQ %LQGHEOHFKHQ LQ PHKUHUHQ (EHQHQ VROOWHQ GLHVH JHJHQ�EHUOLHJHQG DQJHRUGQHW 
ZHUGHQ�  

��� %LQGHEOHFKH VROOWHQ DXFK DQ GHQ /DVWHLQOHLWXQJVVWHOOHQ XQG 3XQNWHQ VHLWOLFKHU $EVW�W]XQJ YRUJHVHKHQ 
ZHUGHQ�  

6.4.4 0eKrteLOLge %DuteLOe mLt gerLnger 6SreLzung 

�O� 0HKUWHLOLJH GUXFNEHDQVSUXFKWH %DXWHLOH QDFK %LOG ����� EHL GHQHQ GLH 7HLOH .RQWDNW KDEHQ RGHU PLW 
JHULQJHU 6SUHL]XQJ GXUFK )XWWHUVW�FNH YHUEXQGHQ VLQG� VRZLH %DXWHLOH DXV �EHU (FN JHVWHOOWHQ :LQNHOQ� GLH 
PLW SDDUZHLVH UHFKWZLQNOLJ ]XHLQDQGHU DQJHRUGQHWHQ %LQGHEOHFKHQ QDFK %LOG ���� YHUEXQGHQ VLQG� VROOWHQ DOV 
(LQ]HOEDXWHLOH DXI .QLFNYHUVDJHQ �EHUSU�IW ZHUGHQ� 'DEHL NDQQ GLH :LUNXQJ GHU 6FKXEVWHLILJNHLW � f=Y6 � 
YHUQDFKOlVVLJW ZHUGHQ� ZHQQ GLH 9RUDXVVHW]XQJHQ GHU 7DEHOOH ���� HLQJHKDOWHQ ZHUGHQ�   

 

%LOG 6.20 ² 0eKrteLOLge %DuteLOe mLt gerLnger 6SreLzung 

7DEeOOe 6.10 ² 0D[LmDOer AEVtDnG zwLVFKen Gen %LnGeEOeFKen I�r meKrteLOLge %DuteLOe mLt gerLnger 
6SreLzung oGer meKrteLOLge %DuteLOe DuV �Eer EFk geVteOOten :LnkeOn 

Art Ger meKrteLOLgen 4uerVFKnLtte 0D[LmDOer AEVtDnG zwLVFKen Gen 
AFKVen Yon %LnGeEOeFKen
)  

%DXWHLOH QDFK %LOG ����� GLH GXUFK 6FKUDXEHQ RGHU 6FKZHL�QlKWH 
YHUEXQGHQ VLQG ��LPLQ  

%DXWHLOH QDFK %LOG ����� GLH GXUFK SDDUZHLVH DQJHRUGQHWH  
%LQGHEOHFKH XQG 6FKUDXEHQ RGHU 6FKZHL�QlKWH YHUEXQGHQ VLQG ��LPLQ  


� $EVWDQG YRQ $FKVH ]X $FKVH GHU %LQGHEOHFKH  
LPLQ  LVW GHU NOHLQVWH 7UlJKHLWVUDGLXV HLQHV *XUWVWDEHV RGHU :LQNHOV 
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��� 'LH GXUFK GLH %LQGHEOHFKH ]X �EHUWUDJHQGH 4XHUNUDIW VROOWH QDFK ���������� HUPLWWHOW ZHUGHQ� 

��� ,P )DOOH YRQ XQJOHLFKVFKHQNOLJHQ :LQNHOQ� VLHKH %LOG ����� GDUI GHU 1DFKZHLV JHJHQ %HXOHQ XP GLH \�\�
$FKVH PLW� 

0\ ���0 LL #  ������ 

JHI�KUW ZHUGHQ� ZREHL L�  GHU 7UlJKHLWVUDGLXV GHV PHKUWHLOLJHQ %DXWHLOV XP GLH ����$FKVH LVW�  

 

%LOG 6.21 ² 0eKrteLOLge %DuteLOe DuV �Eer EFk geVteOOten :LnkeOn 

6.5 8nDuVgeVteLIte� Ln LKrer EEene EeODVtete PODtten 

6.5.1 AOOgemeLneV 

��� %HL HLQLJHQ 7UDJZHUNVDUWHQ N|QQHQ XQDXVJHVWHLIWH 3ODWWHQ DOV VHSDUDWH %DXWHLOH XQWHU 1RUPDOVSDQQXQJ� 
6FKXEVSDQQXQJ RGHU HLQHU .RPELQDWLRQ DXV EHLGHQ YRUKDQGHQ VHLQ� 'LH 3ODWWHQ ZHUGHQ GXUFK 6FKZHL�HQ� 
1LHWHQ� 6FKUDXEHQ RGHU .OHEHQ PLW GHP 7UDJZHUN YHUEXQGHQ� ZREHL GLH $UW GHU %HIHVWLJXQJ GLH 
5DQGEHGLQJXQJHQ EHHLQIOXVVHQ NDQQ� '�QQH 3ODWWHQ P�VVHQ I�U GLH *UHQ]]XVWlQGH GHU %LHJXQJ XQWHU 
4XHUODVWHQ� %HXOHQ XQWHU 5DQGVSDQQXQJHQ LQ GHU 3ODWWHQHEHQH XQG NRPELQLHUWH %LHJH� XQG 
%HXOEHDQVSUXFKXQJ QDFKJHZLHVHQ ZHUGHQ� 'LH LQ GLHVHP $EVFKQLWW DQJHJHEHQHQ %HPHVVXQJVUHJHOQ 
EH]LHKHQ VLFK QXU DXI UHFKWHFNLJH 3ODWWHQ� '�QQZDQGLJH 6WHJH ZHUGHQ LQ ��� EHKDQGHOW� 

6.5.2 %eDnVSruFKEDrkeLt unter gOeLFKI|rmLgem DruFk 

��� ,Q %LOG ���� LVW HLQH UHFKWHFNLJH 3ODWWH PLW JOHLFKI|UPLJHU 'UXFNUDQGVSDQQXQJ GDUJHVWHOOW� 'LH 
3ODWWHQOlQJH LQ 5LFKWXQJ GHU 'UXFNEHDQVSUXFKXQJ LVW D XQG GLH 3ODWWHQEUHLWH LVW E� 'LH 'LFNH ZLUG DOV NRQVWDQW 
DQJHQRPPHQ XQG PLW t EH]HLFKQHW� 'LH 3ODWWH NDQQ DQ DOOHQ YLHU 5lQGHUQ JHODJHUW VHLQ� 'LH /DJHUXQJ NDQQ 
JHOHQNLJ� HLQH HODVWLVFKH RGHU VWDUUH (LQVSDQQXQJ VHLQ� RGHU HLQ /lQJVUDQG NDQQ IUHL VHLQ� 

 
 

 
 

JOHLFKI|UPLJHU 'UXFN 
*HVDPWODVW (GN  

LQ 4XHUULFKWXQJ 
YHUlQGHUOLFKHU 

6SDQQXQJVYHUODXI 

%LHJHPRPHQW M (G  
LQ GHU (EHQH 

JOHLFKI|UPLJHU 6FKXE 
4XHUNUDIW  9 (G  

%LOG 6.22 ² 8nDuVgeVteLIte PODtten 
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��� 'LH GXUFK GLH %LQGHEOHFKH ]X �EHUWUDJHQGH 4XHUNUDIW VROOWH QDFK ���������� HUPLWWHOW ZHUGHQ� 

��� ,P )DOOH YRQ XQJOHLFKVFKHQNOLJHQ :LQNHOQ� VLHKH %LOG ����� GDUI GHU 1DFKZHLV JHJHQ %HXOHQ XP GLH \�\�
$FKVH PLW� 

0\ ���0 LL #  ������ 

JHI�KUW ZHUGHQ� ZREHL L�  GHU 7UlJKHLWVUDGLXV GHV PHKUWHLOLJHQ %DXWHLOV XP GLH ����$FKVH LVW�  

 

%LOG 6.21 ² 0eKrteLOLge %DuteLOe DuV �Eer EFk geVteOOten :LnkeOn 

6.5 8nDuVgeVteLIte� Ln LKrer EEene EeODVtete PODtten 

6.5.1 AOOgemeLneV 

��� %HL HLQLJHQ 7UDJZHUNVDUWHQ N|QQHQ XQDXVJHVWHLIWH 3ODWWHQ DOV VHSDUDWH %DXWHLOH XQWHU 1RUPDOVSDQQXQJ� 
6FKXEVSDQQXQJ RGHU HLQHU .RPELQDWLRQ DXV EHLGHQ YRUKDQGHQ VHLQ� 'LH 3ODWWHQ ZHUGHQ GXUFK 6FKZHL�HQ� 
1LHWHQ� 6FKUDXEHQ RGHU .OHEHQ PLW GHP 7UDJZHUN YHUEXQGHQ� ZREHL GLH $UW GHU %HIHVWLJXQJ GLH 
5DQGEHGLQJXQJHQ EHHLQIOXVVHQ NDQQ� '�QQH 3ODWWHQ P�VVHQ I�U GLH *UHQ]]XVWlQGH GHU %LHJXQJ XQWHU 
4XHUODVWHQ� %HXOHQ XQWHU 5DQGVSDQQXQJHQ LQ GHU 3ODWWHQHEHQH XQG NRPELQLHUWH %LHJH� XQG 
%HXOEHDQVSUXFKXQJ QDFKJHZLHVHQ ZHUGHQ� 'LH LQ GLHVHP $EVFKQLWW DQJHJHEHQHQ %HPHVVXQJVUHJHOQ 
EH]LHKHQ VLFK QXU DXI UHFKWHFNLJH 3ODWWHQ� '�QQZDQGLJH 6WHJH ZHUGHQ LQ ��� EHKDQGHOW� 

6.5.2 %eDnVSruFKEDrkeLt unter gOeLFKI|rmLgem DruFk 

��� ,Q %LOG ���� LVW HLQH UHFKWHFNLJH 3ODWWH PLW JOHLFKI|UPLJHU 'UXFNUDQGVSDQQXQJ GDUJHVWHOOW� 'LH 
3ODWWHQOlQJH LQ 5LFKWXQJ GHU 'UXFNEHDQVSUXFKXQJ LVW D XQG GLH 3ODWWHQEUHLWH LVW E� 'LH 'LFNH ZLUG DOV NRQVWDQW 
DQJHQRPPHQ XQG PLW t EH]HLFKQHW� 'LH 3ODWWH NDQQ DQ DOOHQ YLHU 5lQGHUQ JHODJHUW VHLQ� 'LH /DJHUXQJ NDQQ 
JHOHQNLJ� HLQH HODVWLVFKH RGHU VWDUUH (LQVSDQQXQJ VHLQ� RGHU HLQ /lQJVUDQG NDQQ IUHL VHLQ� 

 
 

 
 

JOHLFKI|UPLJHU 'UXFN 
*HVDPWODVW (GN  

LQ 4XHUULFKWXQJ 
YHUlQGHUOLFKHU 

6SDQQXQJVYHUODXI 

%LHJHPRPHQW M (G  
LQ GHU (EHQH 

JOHLFKI|UPLJHU 6FKXE 
4XHUNUDIW  9 (G  

%LOG 6.22 ² 8nDuVgeVteLIte PODtten 
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���  'LH %HXOJHIDKU XQDXVJHVWHLIWHU 3ODWWHQ ZLUG GXUFK GHQ 3DUDPHWHU ȕ = E�W EHVWLPPW� 'LH .ODVVLIL]LHUXQJ 
GHV 4XHUVFKQLWWHV HUIROJW ZLH LQ ����� EHVFKULHEHQ� ZREHL 3ODWWHQ PLW JHOHQNLJ JHODJHUWHQ RGHU HODVWLVFK RGHU 
VWDUU HLQJHVSDQQWHQ /lQJVUlQGHUQ DOV Ä,QQHQWHLOH³ XQG 3ODWWHQ PLW HLQHP IUHLHQ /lQJVUDQG DOV ÄDX�HQOLHJHQGH 
7HLOIOlFKHQ³ DQJHVHW]W ZHUGHQ� 6RPLW JLOW�  

�EE d  .ODVVH � RGHU � 

�� EEE dd  .ODVVH � 

EE ��   .ODVVH � 

ZREHL GLH :HUWH YRQ ȕ� XQG ȕ� LQ 7DEHOOH ��� DXIJHI�KUW VLQG� 

���3  'HU %HPHVVXQJVZHUW N(G  GHU HLQZLUNHQGHQ 'UXFNNUDIW PXVV GLH %HGLQJXQJ  

0��d
5G

(G
N
N

 ������ 

HUI�OOHQ� ZREHL N5G  GHU NOHLQHUH :HUW YRQ 

γ0�RHII5G�R� �f $   N  �)OLH�HQ LP *HVDPWTXHUVFKQLWW XQG |UWOLFKHV %HXOHQ�  XQG ������ 

γ0�XQHW5G�X� �f $   N  �|UWOLFKHV 9HUVDJHQ� ]� %� LP 1HWWRTXHUVFKQLWW� ������ 

LVW�  

'DEHL LVW 

IIe$  GLH ZLUNVDPH 4XHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ GHV |UWOLFKHQ %HXOHQV EHL 
4XHUVFKQLWWHQ GHU .ODVVH � XQG GHU (QWIHVWLJXQJ LQ GHU :(= YRQ /lQJVQlKWHQ� 

$QHW  GLH XQJ�QVWLJVWH 4XHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ YRQ XQJHI�OOWHQ /|FKHUQ XQG GHU 
(QWIHVWLJXQJ LQ GHU :(= YRQ 4XHU� RGHU /lQJVQlKWHQ� ZHQQ Q|WLJ� 

��� IIe$  EHL 4XHUVFKQLWWHQ GHU .ODVVH � HUJLEW VLFK� LQGHP HLQH UHGX]LHUWH 'LFNH ]XU %HU�FNVLFKWLJXQJ GHV 
%HXOHQV XQG GHU (QWIHVWLJXQJ LQ GHU :(= DQJHVHW]W ZLUG DEHU YRUKDQGHQH /|FKHU QLFKW EHU�FNVLFKWLJW 
ZHUGHQ� IIe$  ZLUG LP $OOJHPHLQHQ I�U GHQ XQJ�QVWLJVWHQ 4XHUVFKQLWW XQWHU %HU�FNVLFKWLJXQJ HLQHU 'LFNH� I�U 
GLH GHU NOHLQHUH :HUW YRQ WFU  XQG WKD]R�U  LQ %HUHLFKHQ GHU :(= DQJHVHW]W ZLUG� EHUHFKQHW� :HQQ NHLQH 

:(= YRUKDQGHQ LVW� LVW WFU  ]X YHUZHQGHQ� %HL GLHVHP 1DFKZHLV GDUI GLH (QWIHVWLJXQJ LQ GHU :(= LQIROJH YRQ 
6FKZHL�QlKWHQ DQ GHQ EHODVWHWHQ 5lQGHUQ YHUQDFKOlVVLJW ZHUGHQ�  

'HU )DNWRU FU  LVW GHU J�QVWLJHUH GHU DXV GHQ IROJHQGHQ 9HUIDKUHQ HUKDOWHQHQ :HUWH� 

D� %HUHFKQH FU  DXV �������� RGHU HQWQHKPH FU  DXV %LOG ��� XQWHU 9HUZHQGXQJ GHU $XVGU�FNH I�U 
,QQHQWHLOH EHL 3ODWWHQ PLW JHOHQNLJ JHODJHUWHQ� HODVWLVFK RGHU VWDUU HLQJHVSDQQWHQ /lQJVUlQGHUQ XQG GLH 
$XVGU�FNH I�U DX�HQOLHJHQGH 7HLOIOlFKHQ EHL 3ODWWHQ PLW HLQHP IUHLHQ /lQJVUDQG� 

E� 6HW]H FU  = Ȥ� ZREHL Ȥ GHU $EPLQGHUXQJVIDNWRU I�U .QLFNHQ QDFK ����� LVW� %HL GHU %HUHFKQXQJ YRQ F  LVW 
HLQH 6FKODQNKHLW ! O" JOHLFK ��� D�W DQ]XVHW]HQ� GLH HLQHU JHOHQNLJHQ /DJHUXQJ DQ GHQ EHODVWHWHQ 
5lQGHUQ HQWVSULFKW� %HL HLQJHVSDQQWHQ EHODVWHWHQ 5lQGHUQ GDUI QDFK (UPHVVHQ GHV (QWZXUIVLQJHQLHXUV 
HLQ JHULQJHUHU :HUW YRQ ! O" YHUZHQGHW ZHUGHQ� 
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���  'LH %HXOJHIDKU XQDXVJHVWHLIWHU 3ODWWHQ ZLUG GXUFK GHQ 3DUDPHWHU ȕ = E�W EHVWLPPW� 'LH .ODVVLIL]LHUXQJ 
GHV 4XHUVFKQLWWHV HUIROJW ZLH LQ ����� EHVFKULHEHQ� ZREHL 3ODWWHQ PLW JHOHQNLJ JHODJHUWHQ RGHU HODVWLVFK RGHU 
VWDUU HLQJHVSDQQWHQ /lQJVUlQGHUQ DOV Ä,QQHQWHLOH³ XQG 3ODWWHQ PLW HLQHP IUHLHQ /lQJVUDQG DOV ÄDX�HQOLHJHQGH 
7HLOIOlFKHQ³ DQJHVHW]W ZHUGHQ� 6RPLW JLOW�  

�EE d  .ODVVH � RGHU � 

�� EEE dd  .ODVVH � 

EE ��   .ODVVH � 

ZREHL GLH :HUWH YRQ ȕ� XQG ȕ� LQ 7DEHOOH ��� DXIJHI�KUW VLQG� 

���3  'HU %HPHVVXQJVZHUW N(G  GHU HLQZLUNHQGHQ 'UXFNNUDIW PXVV GLH %HGLQJXQJ  

0��d
5G

(G
N
N

 ������ 

HUI�OOHQ� ZREHL N5G  GHU NOHLQHUH :HUW YRQ 

γ0�RHII5G�R� �f $   N  �)OLH�HQ LP *HVDPWTXHUVFKQLWW XQG |UWOLFKHV %HXOHQ�  XQG ������ 

γ0�XQHW5G�X� �f $   N  �|UWOLFKHV 9HUVDJHQ� ]� %� LP 1HWWRTXHUVFKQLWW� ������ 

LVW�  

'DEHL LVW 

IIe$  GLH ZLUNVDPH 4XHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ GHV |UWOLFKHQ %HXOHQV EHL 
4XHUVFKQLWWHQ GHU .ODVVH � XQG GHU (QWIHVWLJXQJ LQ GHU :(= YRQ /lQJVQlKWHQ� 

$QHW  GLH XQJ�QVWLJVWH 4XHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ YRQ XQJHI�OOWHQ /|FKHUQ XQG GHU 
(QWIHVWLJXQJ LQ GHU :(= YRQ 4XHU� RGHU /lQJVQlKWHQ� ZHQQ Q|WLJ� 

��� IIe$  EHL 4XHUVFKQLWWHQ GHU .ODVVH � HUJLEW VLFK� LQGHP HLQH UHGX]LHUWH 'LFNH ]XU %HU�FNVLFKWLJXQJ GHV 
%HXOHQV XQG GHU (QWIHVWLJXQJ LQ GHU :(= DQJHVHW]W ZLUG DEHU YRUKDQGHQH /|FKHU QLFKW EHU�FNVLFKWLJW 
ZHUGHQ� IIe$  ZLUG LP $OOJHPHLQHQ I�U GHQ XQJ�QVWLJVWHQ 4XHUVFKQLWW XQWHU %HU�FNVLFKWLJXQJ HLQHU 'LFNH� I�U 
GLH GHU NOHLQHUH :HUW YRQ WFU  XQG WKD]R�U  LQ %HUHLFKHQ GHU :(= DQJHVHW]W ZLUG� EHUHFKQHW� :HQQ NHLQH 

:(= YRUKDQGHQ LVW� LVW WFU  ]X YHUZHQGHQ� %HL GLHVHP 1DFKZHLV GDUI GLH (QWIHVWLJXQJ LQ GHU :(= LQIROJH YRQ 
6FKZHL�QlKWHQ DQ GHQ EHODVWHWHQ 5lQGHUQ YHUQDFKOlVVLJW ZHUGHQ�  

'HU )DNWRU FU  LVW GHU J�QVWLJHUH GHU DXV GHQ IROJHQGHQ 9HUIDKUHQ HUKDOWHQHQ :HUWH� 

D� %HUHFKQH FU  DXV �������� RGHU HQWQHKPH FU  DXV %LOG ��� XQWHU 9HUZHQGXQJ GHU $XVGU�FNH I�U 
,QQHQWHLOH EHL 3ODWWHQ PLW JHOHQNLJ JHODJHUWHQ� HODVWLVFK RGHU VWDUU HLQJHVSDQQWHQ /lQJVUlQGHUQ XQG GLH 
$XVGU�FNH I�U DX�HQOLHJHQGH 7HLOIOlFKHQ EHL 3ODWWHQ PLW HLQHP IUHLHQ /lQJVUDQG� 

E� 6HW]H FU  = Ȥ� ZREHL Ȥ GHU $EPLQGHUXQJVIDNWRU I�U .QLFNHQ QDFK ����� LVW� %HL GHU %HUHFKQXQJ YRQ F  LVW 
HLQH 6FKODQNKHLW ! O" JOHLFK ��� D�W DQ]XVHW]HQ� GLH HLQHU JHOHQNLJHQ /DJHUXQJ DQ GHQ EHODVWHWHQ 
5lQGHUQ HQWVSULFKW� %HL HLQJHVSDQQWHQ EHODVWHWHQ 5lQGHUQ GDUI QDFK (UPHVVHQ GHV (QWZXUIVLQJHQLHXUV 
HLQ JHULQJHUHU :HUW YRQ ! O" YHUZHQGHW ZHUGHQ� 
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6.5.3 %eDnVSruFKEDrkeLt EeL %Legung Ln Ger EEene 

��� %HL GHU %HDQVSUXFKXQJ DOOHLQH GXUFK HLQ DQ GHQ 5lQGHUQ �%UHLWH = E� HLQHU UHFKWHFNLJHQ XQDXVJHVWHLIWHQ 
3ODWWH �VLHKH %LOG ����� DQJUHLIHQGHV 0RPHQW LQ GHU (EHQH ZLUG GLH %HXOJHIDKU GXUFK GHQ 3DUDPHWHU 
ȕ = ���� E�W EHVWLPPW� 'LH .ODVVLIL]LHUXQJ GHV 4XHUVFKQLWWHV HUIROJW ZLH LQ ����� EHVFKULHEHQ�  

���3 'HU %HPHVVXQJVZHUW M (G  GHV HLQZLUNHQGHQ %LHJHPRPHQWHV PXVV IROJHQGH %HGLQJXQJ HUI�OOHQ�  

0��
5G

(G d
M
M

 ������ 

ZREHL GHU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW  GHU JHULQJHUH :HUW YRQ M 5GR� XQG !M 5GX� " 
QDFK ��� XQG ��� LVW�  

��� 'HU %HPHVVXQJVZHUW M 5GR�  GHU 0RPHQWHQWUDJIlKLJNHLW I�U )OLH�HQ LP *HVDPWTXHUVFKQLWW XQG |UWOLFKHV 
%HXOH LVW ZLH IROJW ]X EHUHFKQHQ� 

4XHUVFKQLWWH GHU .ODVVHQ � XQG � 

γ 0�RSO5GR�  � f :   M  ������ 

4XHUVFKQLWWH GHU .ODVVH � 

γ
EE
EE

0�RHOSO
��

�
HO5GR� �� �f : � : 

 � 
 � 

 � :   M
»
»
¼

º

«
«
¬

ª
 ������ 

4XHUVFKQLWWH GHU .ODVVH � 

γ 0�RHII5GR� �f :   M  ������ 

'DEHL LVW 

HOSO XQG ::  SODVWLVFKH XQG HODVWLVFKH :LGHUVWDQGVPRPHQWH GHV %UXWWRTXHUVFKQLWWHV RGHU HLQHV ]XU 
%HU�FNVLFKWLJXQJ GHU (QWIHVWLJXQJ LQ GHU :(= GHU /lQJVQlKWH UHGX]LHUWHQ 
4XHUVFKQLWWHV� EHL GHP GLH YRUKDQGHQHQ /|FKHU XQEHU�FNVLFKWLJW EOHLEHQ� 

: HII  HODVWLVFKHV 0RGXO I�U GHQ ZLUNVDPHQ 4XHUVFKQLWW� GDV PDQ HUKlOW� LQGHP PDQ HLQH 
YHUPLQGHUWH 'LFNH QLPPW� ]XU %HU�FNVLFKWLJXQJ YRQ %HXOHQ DOV DXFK (QWIHVWLJXQJ YRQ 
/lQJVVFKZHL�QlKWHQ LQ GHU :(=� DEHU PLW YRUKDQGHQHQ /|FKHUQ� GLH XQEHU�FNVLFKWLJW 
EOHLEHQ� 6LHKH �������� 

E  6FKODQNKHLW GHV NULWLVFKVWHQ 7HLOV LP 4XHUVFKQLWW� 

�� XQG EE  *UHQ]ZHUWH YRQ ȕ I�U GLHVHV NULWLVFKVWH 7HLO EHL 4XHUVFKQLWWHQ GHU .ODVVHQ � XQG ��  

!gestrichener Text" 

��� 'HU %HPHVVXQJVZHUW M 5GX�  GHU 0RPHQWHQWUDJIlKLJNHLW  EHL |UWOLFKHP 9HUVDJHQ LQ 4XHUVFKQLWWHQ PLW 
/|FKHUQ RGHU 4XHUQlKWHQ LVW�  

γ0�XQHW5GX� � f :   M  ������ 
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6.5.3 %eDnVSruFKEDrkeLt EeL %Legung Ln Ger EEene 

��� %HL GHU %HDQVSUXFKXQJ DOOHLQH GXUFK HLQ DQ GHQ 5lQGHUQ �%UHLWH = E� HLQHU UHFKWHFNLJHQ XQDXVJHVWHLIWHQ 
3ODWWH �VLHKH %LOG ����� DQJUHLIHQGHV 0RPHQW LQ GHU (EHQH ZLUG GLH %HXOJHIDKU GXUFK GHQ 3DUDPHWHU 
ȕ = ���� E�W EHVWLPPW� 'LH .ODVVLIL]LHUXQJ GHV 4XHUVFKQLWWHV HUIROJW ZLH LQ ����� EHVFKULHEHQ�  

���3 'HU %HPHVVXQJVZHUW M (G  GHV HLQZLUNHQGHQ %LHJHPRPHQWHV PXVV IROJHQGH %HGLQJXQJ HUI�OOHQ�  

0��
5G

(G d
M
M

 ������ 

ZREHL GHU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW  GHU JHULQJHUH :HUW YRQ M 5GR� XQG !M 5GX� " 
QDFK ��� XQG ��� LVW�  

��� 'HU %HPHVVXQJVZHUW M 5GR�  GHU 0RPHQWHQWUDJIlKLJNHLW I�U )OLH�HQ LP *HVDPWTXHUVFKQLWW XQG |UWOLFKHV 
%HXOH LVW ZLH IROJW ]X EHUHFKQHQ� 

4XHUVFKQLWWH GHU .ODVVHQ � XQG � 

γ 0�RSO5GR�  � f :   M  ������ 

4XHUVFKQLWWH GHU .ODVVH � 

γ
EE
EE

0�RHOSO
��

�
HO5GR� �� �f : � : 

 � 
 � 

 � :   M
»
»
¼

º

«
«
¬

ª
 ������ 

4XHUVFKQLWWH GHU .ODVVH � 

γ 0�RHII5GR� �f :   M  ������ 

'DEHL LVW 

HOSO XQG ::  SODVWLVFKH XQG HODVWLVFKH :LGHUVWDQGVPRPHQWH GHV %UXWWRTXHUVFKQLWWHV RGHU HLQHV ]XU 
%HU�FNVLFKWLJXQJ GHU (QWIHVWLJXQJ LQ GHU :(= GHU /lQJVQlKWH UHGX]LHUWHQ 
4XHUVFKQLWWHV� EHL GHP GLH YRUKDQGHQHQ /|FKHU XQEHU�FNVLFKWLJW EOHLEHQ� 

: HII  HODVWLVFKHV 0RGXO I�U GHQ ZLUNVDPHQ 4XHUVFKQLWW� GDV PDQ HUKlOW� LQGHP PDQ HLQH 
YHUPLQGHUWH 'LFNH QLPPW� ]XU %HU�FNVLFKWLJXQJ YRQ %HXOHQ DOV DXFK (QWIHVWLJXQJ YRQ 
/lQJVVFKZHL�QlKWHQ LQ GHU :(=� DEHU PLW YRUKDQGHQHQ /|FKHUQ� GLH XQEHU�FNVLFKWLJW 
EOHLEHQ� 6LHKH �������� 

E  6FKODQNKHLW GHV NULWLVFKVWHQ 7HLOV LP 4XHUVFKQLWW� 

�� XQG EE  *UHQ]ZHUWH YRQ ȕ I�U GLHVHV NULWLVFKVWH 7HLO EHL 4XHUVFKQLWWHQ GHU .ODVVHQ � XQG ��  

!gestrichener Text" 

��� 'HU %HPHVVXQJVZHUW M 5GX�  GHU 0RPHQWHQWUDJIlKLJNHLW  EHL |UWOLFKHP 9HUVDJHQ LQ 4XHUVFKQLWWHQ PLW 
/|FKHUQ RGHU 4XHUQlKWHQ LVW�  

γ0�XQHW5GX� � f :   M  ������ 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

113

111



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

112 

'DEHL LVW 

:QHW HODVWLVFKHV :LGHUVWDQGVPRPHQW XQWHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ VRZLH HLQHU 
UHGX]LHUWHQ 'LFNH WU KD]X�  LQ DOOHQ %HUHLFKHQ� GLH GXUFK GLH (QWIHVWLJXQJ LQ GHU :(= 
EHHLQIOXVVW VLQG� 6LHKH ����������� 

6.5.4 %eDnVSruFKEDrkeLt EeL Ln 4uer- oGer /lngVrLFKtung YerlnGerOLFKen NormDOVSDnnungen 

��� !%HL %HDQVSUXFKXQJ HLQHU UHFKWHFNLJHQ 3ODWWH GXUFK HLQH OLQHDU YHUlQGHUOLFKH 1RUPDOVSDQQXQJHQ DQ 
LKUHQ 4XHUUlQGHUQ ZHUGHQ 6SDQQXQJHQ LQ HLQH 1RUPDONUDIW XQG HLQ %LHJHPRPHQW �EHUI�KUW� GLH QDFK ����� 
XQG ����� JHWUHQQW ]X EHKDQGHOQ VLQG� 'LH /DVWNRPELQDWLRQ LVW QDFK ����� ]X EHKDQGHOQ�" 

��� :HQQ GLH DXIJHEUDFKWH 'UXFNNUDIW RGHU GDV LQ GHU (EHQH ZLUNHQGH  %LHJHPRPHQW OlQJV GHU 3ODWWH �G� K� 
LQ 5LFKWXQJ GHU $EPHVVXQJ D� YHUlQGHUOLFK VLQG� VROOWH I�U 4XHUVFKQLWWH GHU .ODVVH �� � RGHU � GHU 
%HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW DQ MHGHP EHOLHELJHQ 4XHUVFKQLWW QLFKW JHULQJHU DOV GLH 
%HDQVSUXFKXQJ XQWHU GHU %HPHVVXQJVODVW VHLQ� ! %HL 4XHUVFKQLWWHQ GHU .ODVVH � VROOWH GHU 1DFKZHLV 
JHJHQ )OLH�HQ I�U MHGHQ 4XHUVFKQLWW JHI�KUW ZHUGHQ"� DEHU EHL GHU %HXOXQWHUVXFKXQJ JHQ�JW HV� GHQ 
%HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW PLW GHP %HPHVVXQJVZHUW GHU %HDQVSUXFKXQJ LQ HLQHP $EVWDQG YRQ 
GHP VWlUNHU EHODVWHWHQ 3ODWWHQUDQG ]X YHUJOHLFKHQ� GHU GDV ����IDFKH GHU HODVWLVFKHQ %HXOKDOEZHOOHQOlQJH 
EHWUlJW� 

6.5.5 %eDnVSruFKEDrkeLt GurFK gOeLFKI|rmLge 6FKuEVSDnnungen 

��� %LOG ���� ]HLJW HLQH UHFKWHFNLJH 3ODWWH XQWHU JOHLFKI|UPLJHU 6FKXEEHDQVSUXFKXQJ� 'LH 'LFNH LVW NRQVWDQW� 
GLH /DJHUXQJ DQ DOOHQ YLHU 5lQGHUQ LVW HQWZHGHU JHOHQNLJ RGHU HODVWLVFK RGHU VWDUU HLQJHVSDQQW�  

��� 'LH %HXOJHIDKU XQWHU 6FKXEEHDQVSUXFKXQJ ZLUG GXUFK  ȕ = E�t EHVWLPPW� ZREHL E GLH /lQJH GHU N�U]HUHQ 
6HLWH LVW� )�U DOOH 5DQGEHGLQJXQJHQ ZLUG GLH VFKXEEHDQVSUXFKWH 3ODWWH ZLH IROJW DOV VFKODQN RGHU QLFKW 
VFKODQN HLQJHVWXIW� G� K� NODVVLIL]LHUW�  

HE ��  d      4XHUVFKQLWW GHU .ODVVH �� � RGHU � 

HE ��  !      4XHUVFKQLWW GHU .ODVVH � 

'DEHL LVW 

f   R����H � IR LQ 1�PP� 

��� 'HU %HPHVVXQJVZHUW  9 (G  GHU HLQZLUNHQGHQ 4XHUNUDIW VROOWH LQ MHGHP 4XHUVFKQLWW IROJHQGH %HGLQJXQJ 
HUI�OOHQ� 

9  9 5G(G d  ������ 

ZREHL  9 5G  VLFK DOV GHU %HPHVVXQJVZHUW GHU 4XHUNUDIWWUDJIlKLJNHLW GHV XQJ�QVWLJVWHQ 4XHUVFKQLWWHV ZLH 
IROJW HUJLEW�  

D� 4XHUVFKQLWWH GHU .ODVVHQ �� � XQG � � HE ��d �� 

��� 0�RQHW5G γ�f $   9  ������ 

ZREHL  $QHW GLH ZLUNVDPH 1HWWRTXHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ XQG HLQHU 
UHGX]LHUWHQ 'LFNH !  WU KD]R� " LQ MHGHU GXUFK (QWIHVWLJXQJ LQ GHU :(= EHHLQIOXVVWHQ =RQH LVW� :HQQ 
GLH :(= VLFK �EHU GHQ JHVDPWHQ 5DQG GHU 3ODWWH HUVWUHFNW� ZLUG DQJHQRPPHQ� GDVV GLH UHGX]LHUWH 'LFNH 
I�U GHQ JHVDPWHQ 4XHUVFKQLWW JLOW� %HL GHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ� N|QQHQ NOHLQH /|FKHU YHUQDFK�
OlVVLJW ZHUGHQ� ZHQQ LKUH *HVDPWTXHUVFKQLWWVIOlFKH NOHLQHU DOV �� � GHU *HVDPWTXHUVFKQLWWVIOlFKH Et LVW�  
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'DEHL LVW 

:QHW HODVWLVFKHV :LGHUVWDQGVPRPHQW XQWHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ VRZLH HLQHU 
UHGX]LHUWHQ 'LFNH WU KD]X�  LQ DOOHQ %HUHLFKHQ� GLH GXUFK GLH (QWIHVWLJXQJ LQ GHU :(= 
EHHLQIOXVVW VLQG� 6LHKH ����������� 

6.5.4 %eDnVSruFKEDrkeLt EeL Ln 4uer- oGer /lngVrLFKtung YerlnGerOLFKen NormDOVSDnnungen 

��� !%HL %HDQVSUXFKXQJ HLQHU UHFKWHFNLJHQ 3ODWWH GXUFK HLQH OLQHDU YHUlQGHUOLFKH 1RUPDOVSDQQXQJHQ DQ 
LKUHQ 4XHUUlQGHUQ ZHUGHQ 6SDQQXQJHQ LQ HLQH 1RUPDONUDIW XQG HLQ %LHJHPRPHQW �EHUI�KUW� GLH QDFK ����� 
XQG ����� JHWUHQQW ]X EHKDQGHOQ VLQG� 'LH /DVWNRPELQDWLRQ LVW QDFK ����� ]X EHKDQGHOQ�" 

��� :HQQ GLH DXIJHEUDFKWH 'UXFNNUDIW RGHU GDV LQ GHU (EHQH ZLUNHQGH  %LHJHPRPHQW OlQJV GHU 3ODWWH �G� K� 
LQ 5LFKWXQJ GHU $EPHVVXQJ D� YHUlQGHUOLFK VLQG� VROOWH I�U 4XHUVFKQLWWH GHU .ODVVH �� � RGHU � GHU 
%HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW DQ MHGHP EHOLHELJHQ 4XHUVFKQLWW QLFKW JHULQJHU DOV GLH 
%HDQVSUXFKXQJ XQWHU GHU %HPHVVXQJVODVW VHLQ� ! %HL 4XHUVFKQLWWHQ GHU .ODVVH � VROOWH GHU 1DFKZHLV 
JHJHQ )OLH�HQ I�U MHGHQ 4XHUVFKQLWW JHI�KUW ZHUGHQ"� DEHU EHL GHU %HXOXQWHUVXFKXQJ JHQ�JW HV� GHQ 
%HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW PLW GHP %HPHVVXQJVZHUW GHU %HDQVSUXFKXQJ LQ HLQHP $EVWDQG YRQ 
GHP VWlUNHU EHODVWHWHQ 3ODWWHQUDQG ]X YHUJOHLFKHQ� GHU GDV ����IDFKH GHU HODVWLVFKHQ %HXOKDOEZHOOHQOlQJH 
EHWUlJW� 

6.5.5 %eDnVSruFKEDrkeLt GurFK gOeLFKI|rmLge 6FKuEVSDnnungen 

��� %LOG ���� ]HLJW HLQH UHFKWHFNLJH 3ODWWH XQWHU JOHLFKI|UPLJHU 6FKXEEHDQVSUXFKXQJ� 'LH 'LFNH LVW NRQVWDQW� 
GLH /DJHUXQJ DQ DOOHQ YLHU 5lQGHUQ LVW HQWZHGHU JHOHQNLJ RGHU HODVWLVFK RGHU VWDUU HLQJHVSDQQW�  

��� 'LH %HXOJHIDKU XQWHU 6FKXEEHDQVSUXFKXQJ ZLUG GXUFK  ȕ = E�t EHVWLPPW� ZREHL E GLH /lQJH GHU N�U]HUHQ 
6HLWH LVW� )�U DOOH 5DQGEHGLQJXQJHQ ZLUG GLH VFKXEEHDQVSUXFKWH 3ODWWH ZLH IROJW DOV VFKODQN RGHU QLFKW 
VFKODQN HLQJHVWXIW� G� K� NODVVLIL]LHUW�  

HE ��  d      4XHUVFKQLWW GHU .ODVVH �� � RGHU � 

HE ��  !      4XHUVFKQLWW GHU .ODVVH � 

'DEHL LVW 

f   R����H � IR LQ 1�PP� 

��� 'HU %HPHVVXQJVZHUW  9 (G  GHU HLQZLUNHQGHQ 4XHUNUDIW VROOWH LQ MHGHP 4XHUVFKQLWW IROJHQGH %HGLQJXQJ 
HUI�OOHQ� 

9  9 5G(G d  ������ 

ZREHL  9 5G  VLFK DOV GHU %HPHVVXQJVZHUW GHU 4XHUNUDIWWUDJIlKLJNHLW GHV XQJ�QVWLJVWHQ 4XHUVFKQLWWHV ZLH 
IROJW HUJLEW�  

D� 4XHUVFKQLWWH GHU .ODVVHQ �� � XQG � � HE ��d �� 

��� 0�RQHW5G γ�f $   9  ������ 

ZREHL  $QHW GLH ZLUNVDPH 1HWWRTXHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ XQG HLQHU 
UHGX]LHUWHQ 'LFNH !  WU KD]R� " LQ MHGHU GXUFK (QWIHVWLJXQJ LQ GHU :(= EHHLQIOXVVWHQ =RQH LVW� :HQQ 
GLH :(= VLFK �EHU GHQ JHVDPWHQ 5DQG GHU 3ODWWH HUVWUHFNW� ZLUG DQJHQRPPHQ� GDVV GLH UHGX]LHUWH 'LFNH 
I�U GHQ JHVDPWHQ 4XHUVFKQLWW JLOW� %HL GHU %HU�FNVLFKWLJXQJ YRQ /|FKHUQ� N|QQHQ NOHLQH /|FKHU YHUQDFK�
OlVVLJW ZHUGHQ� ZHQQ LKUH *HVDPWTXHUVFKQLWWVIOlFKH NOHLQHU DOV �� � GHU *HVDPWTXHUVFKQLWWVIOlFKH Et LVW�  
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E� 4XHUVFKQLWWH GHU .ODVVH � � HE ��! ��  

%HL GHU (UPLWWOXQJ YRQ 9 5G  VROOWHQ VRZRKO GDV )OLH�HQ DOV DXFK GDV %HXOHQ EHU�FNVLFKWLJW ZHUGHQ� )�U 
GHQ 1DFKZHLV JHJHQ )OLH�HQ LVW GHU YRUDQVWHKHQGH $EVDW] D� ]X YHUZHQGHQ� )�U GHQ %HXOQDFKZHLV JLOW�  

��� 0�R�5G γ�f EWY 9  ������ 

'DEHL LVW 

 EkW Y ��� Ĳ� H  DEHU QLFKW PHKU DOV 
 E

Wk  Y �

��
Ĳ�

��� H  !XQG ���� dY " 

 �
Ĳ ���������� E�D   k �   ZHQQ  �t�ED  

 �
Ĳ ���������� E�D   k �   ZHQQ  � � E�D  

$10(5.81* 'LHVH *OHLFKXQJHQ EHU�FNVLFKWLJHQ QLFKW GLH =XJIHOGZLUNXQJ� :HQQ MHGRFK GLH 5DQGODJHUXQJHQ GHU 
3ODWWH GLH $XVELOGXQJ HLQHV =XJIHOGHV HUP|JOLFKHQ� NDQQ GDV LQ ����� DQJHJHEHQH 9HUIDKUHQ DQJHZHQGHW ZHUGHQ�  

6.5.6 %eDnVSruFKEDrkeLt EeL komELnLerten ELnwLrkungen 

��� (LQH 3ODWWH� GLH XQWHU GHU %HPHVVXQJVODVW HLQH NRPELQLHUWH %HDQVSUXFKXQJ GXUFK HLQH 1RUPDONUDIW XQG 
HLQ %LHJHPRPHQW LQ GHU (EHQH HUIlKUW� VROOWH I�U GLH YHUVFKLHGHQHQ 6FKQLWWJU|�HQ LQ $QOHKQXQJ DQ ����� GHQ 
HQWVSUHFKHQGHQ .ODVVLIL]LHUXQJHQ ]XJHRUGQHW ZHUGHQ� 'HPHQWVSUHFKHQG VROOWH GHU :HUW ȕ I�U GLH 5DQG�
VSDQQXQJVYHUOlXIH HUPLWWHOW ZHUGHQ� GLH EHL DOOHLQLJHU :LUNXQJ GHU .UDIW � (GN � XQG GHV 0RPHQWHV �  M (G � 
YRUOLHJHQ�  

��� %HL 3ODWWHQ GHU .ODVVH �� VROOWH MHGH GHU HLQ]HOQHQ %HDQVSUXFKEDUNHLWHQ  N 5GF� XQG !  M 5GR� "� I�U 
GLH VSH]LILVFKH EHWUDFKWHWH (LQZLUNXQJVDUW EHUHFKQHW ZHUGHQ� 

��� %HL JOHLFK]HLWLJHU :LUNXQJ YRQ 1RUPDONUDIW XQG %LHJHPRPHQW LQ GHU (EHQH� VROOWH IROJHQGH %HGLQJXQJ 
HUI�OOW ZHUGHQ�  
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��� !:HQQ EHL GHU (LQZLUNXQJVNRPELQDWLRQ DXFK HLQH 4XHUNUDIW 9(G DXIWULWW� NDQQ VLH XQEHU�FNVLFKWLJW 
EOHLEHQ� ZHQQ VLH QLFKW JU|�HU LVW DOV ���95G ��VLHKH ��������� :HQQ 9(G ! ��� 95G LVW� VROOWH IROJHQGH 
%HGLQJXQJ HUI�OOW ZHUGHQ� 
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6.6 AuVgeVteLIte� Ln LKrer EEene EeODVtete PODtten 

6.6.1 AOOgemeLneV 

��� 'LH IROJHQGHQ 5HJHOQ EHWUHIIHQ 3ODWWHQ� GLH DQ DOOHQ YLHU 5lQGHUQ JHODJHUW XQG PLW HLQHU RGHU ]ZHL 
PLWWLJHQ RGHU DX�HQPLWWLJHQ /lQJVVWHLIHQ RGHU GUHL RGHU PHKU lTXLGLVWDQWHQ /lQJVVWHLIHQ RGHU GXUFK HLQH 
3URILOLHUXQJ �VLHKH %LOG ����� YHUVWlUNW VLQG� (V ZHUGHQ DXFK 5HJHOQ I�U RUWKRWURSH 3ODWWHQ �%LOG �����F�� �G� 
XQG �H� XQG ������ DQJHJHEHQ� 5HJHOQ I�U VWUDQJJHSUHVVWH 3URILOH PLW HLQHU RGHU ]ZHL RIIHQHQ 6WHLIHQ ZHUGHQ 
LQ ������� DQJHJHEHQ�  
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E� 4XHUVFKQLWWH GHU .ODVVH � � HE ��! ��  

%HL GHU (UPLWWOXQJ YRQ 9 5G  VROOWHQ VRZRKO GDV )OLH�HQ DOV DXFK GDV %HXOHQ EHU�FNVLFKWLJW ZHUGHQ� )�U 
GHQ 1DFKZHLV JHJHQ )OLH�HQ LVW GHU YRUDQVWHKHQGH $EVDW] D� ]X YHUZHQGHQ� )�U GHQ %HXOQDFKZHLV JLOW�  

��� 0�R�5G γ�f EWY 9  ������ 

'DEHL LVW 

 EkW Y ��� Ĳ� H  DEHU QLFKW PHKU DOV 
 E

Wk  Y �

��
Ĳ�

��� H  !XQG ���� dY " 

 �
Ĳ ���������� E�D   k �   ZHQQ  �t�ED  

 �
Ĳ ���������� E�D   k �   ZHQQ  � � E�D  

$10(5.81* 'LHVH *OHLFKXQJHQ EHU�FNVLFKWLJHQ QLFKW GLH =XJIHOGZLUNXQJ� :HQQ MHGRFK GLH 5DQGODJHUXQJHQ GHU 
3ODWWH GLH $XVELOGXQJ HLQHV =XJIHOGHV HUP|JOLFKHQ� NDQQ GDV LQ ����� DQJHJHEHQH 9HUIDKUHQ DQJHZHQGHW ZHUGHQ�  

6.5.6 %eDnVSruFKEDrkeLt EeL komELnLerten ELnwLrkungen 

��� (LQH 3ODWWH� GLH XQWHU GHU %HPHVVXQJVODVW HLQH NRPELQLHUWH %HDQVSUXFKXQJ GXUFK HLQH 1RUPDONUDIW XQG 
HLQ %LHJHPRPHQW LQ GHU (EHQH HUIlKUW� VROOWH I�U GLH YHUVFKLHGHQHQ 6FKQLWWJU|�HQ LQ $QOHKQXQJ DQ ����� GHQ 
HQWVSUHFKHQGHQ .ODVVLIL]LHUXQJHQ ]XJHRUGQHW ZHUGHQ� 'HPHQWVSUHFKHQG VROOWH GHU :HUW ȕ I�U GLH 5DQG�
VSDQQXQJVYHUOlXIH HUPLWWHOW ZHUGHQ� GLH EHL DOOHLQLJHU :LUNXQJ GHU .UDIW � (GN � XQG GHV 0RPHQWHV �  M (G � 
YRUOLHJHQ�  

��� %HL 3ODWWHQ GHU .ODVVH �� VROOWH MHGH GHU HLQ]HOQHQ %HDQVSUXFKEDUNHLWHQ  N 5GF� XQG !  M 5GR� "� I�U 
GLH VSH]LILVFKH EHWUDFKWHWH (LQZLUNXQJVDUW EHUHFKQHW ZHUGHQ� 

��� %HL JOHLFK]HLWLJHU :LUNXQJ YRQ 1RUPDONUDIW XQG %LHJHPRPHQW LQ GHU (EHQH� VROOWH IROJHQGH %HGLQJXQJ 
HUI�OOW ZHUGHQ�  
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��� !:HQQ EHL GHU (LQZLUNXQJVNRPELQDWLRQ DXFK HLQH 4XHUNUDIW 9(G DXIWULWW� NDQQ VLH XQEHU�FNVLFKWLJW 
EOHLEHQ� ZHQQ VLH QLFKW JU|�HU LVW DOV ���95G ��VLHKH ��������� :HQQ 9(G ! ��� 95G LVW� VROOWH IROJHQGH 
%HGLQJXQJ HUI�OOW ZHUGHQ� 
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6.6 AuVgeVteLIte� Ln LKrer EEene EeODVtete PODtten 

6.6.1 AOOgemeLneV 

��� 'LH IROJHQGHQ 5HJHOQ EHWUHIIHQ 3ODWWHQ� GLH DQ DOOHQ YLHU 5lQGHUQ JHODJHUW XQG PLW HLQHU RGHU ]ZHL 
PLWWLJHQ RGHU DX�HQPLWWLJHQ /lQJVVWHLIHQ RGHU GUHL RGHU PHKU lTXLGLVWDQWHQ /lQJVVWHLIHQ RGHU GXUFK HLQH 
3URILOLHUXQJ �VLHKH %LOG ����� YHUVWlUNW VLQG� (V ZHUGHQ DXFK 5HJHOQ I�U RUWKRWURSH 3ODWWHQ �%LOG �����F�� �G� 
XQG �H� XQG ������ DQJHJHEHQ� 5HJHOQ I�U VWUDQJJHSUHVVWH 3URILOH PLW HLQHU RGHU ]ZHL RIIHQHQ 6WHLIHQ ZHUGHQ 
LQ ������� DQJHJHEHQ�  
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��� 'LH 6WHLIHQ N|QQHQ DXI LKUHU JHVDPWHQ /lQJH XQJHVW�W]W VHLQ RGHU �EHU 4XHUVWHLIHQ GXUFKODXIHQ� )�U GLH 
/lQJH / VROOWH GHU $EVWDQG ]ZLVFKHQ GHQ $XIODJHUXQJHQ GHU 6WHLIHQ DQJHQRPPHQ ZHUGHQ� (LQ ZHVHQWOLFKHV 
0HUNPDO GHU %HPHVVXQJ LVW� GDVV GLH /lQJVVWHLIHQ QLFKW DEHU GLH 4XHUVWHLIHQ ÄXQWHUNULWLVFK³ VLQG� G� K� GLH 
/lQJVVWHLIHQ� QLFKW DEHU GLH 4XHUVWHLIHQ� VLFK PLW GHP %OHFK DXVEHXOHQ�  

���  'LH %HDQVSUXFKEDUNHLW GLHVHU 3ODWWHQ GXUFK 1RUPDOVSDQQXQJHQ LQ 5LFKWXQJ GHU 6WHLIHQ LVW LQ ����� ELV 
����� XQG GLH GXUFK 6FKXEVSDQQXQJHQ LVW LQ ����� DQJHJHEHQ� 'LH ,QWHUDNWLRQ ]ZLVFKHQ XQWHUVFKLHGOLFKHQ 
(LQZLUNXQJHQ NDQQ LQ GHU VHOEHQ $UW XQG :HLVH EHU�FNVLFKWLJW ZHUGHQ� ZLH I�U XQDXVJHVWHLIWH 3ODWWHQ �VLHKH 
������� 'LH 9HUIDKUHQ JHOWHQ DXFK GDQQ� ZHQQ GHU 4XHUVFKQLWW 7HLOH HQWKlOW� GLH DOV VFKODQN HLQJHVWXIW VLQG� 

 
�L� RIIHQH 6WHLIHQ� �M� JHVFKORVVHQH 6WHLIHQ� �N� NRPELQLHUWH 6WHLIHQ 

%LOG 6.23 ² AuVgeVteLIte PODtten unG 6teLIenDrten 

��� )�U GLH %HDQVSUXFKEDUNHLW HEHQHU� GXUFK 1RUPDOVSDQQXQJHQ UHFKWZLQNOLJ ]XU 5LFKWXQJ GHU /lQJVVWHLIHQ 
EHDQVSUXFKWHU 3ODWWHQ PLW /lQJVVWHLIHQ� NDQQ GLH %HDQVSUXFKEDUNHLW GHU XQDXVJHVWHLIWHQ 3ODWWH DQJHQRPPHQ 
ZHUGHQ� %HL SURILOLHUWHQ 3ODWWHQ� GLH UHFKWZLQNOLJ ]XU 5LFKWXQJ GHU 3URILOLHUXQJ GXUFK 1RUPDOVSDQQXQJHQ 
EHDQVSUXFKW ZHUGHQ� LVW GLH %HDQVSUXFKEDUNHLW YHUQDFKOlVVLJEDU JHULQJ� 2UWKRWURSH 3ODWWHQ N|QQHQ HLQH 
EHWUlFKWOLFKH %HDQVSUXFKEDUNHLW LQ 4XHUULFKWXQJ EHVLW]HQ�  

6.6.2 AuVgeVteLIte PODtten unter gOeLFKI|rmLgem DruFk 

���3  $OOJHPHLQHV 

%HYRU 1DFKZHLVH JHI�KUW ZHUGHQ� LVW GHU 4XHUVFKQLWW XQWHU %HU�FNVLFKWLJXQJ DOOHU VHLQHU 7HLOH QDFK ����� DOV 
NRPSDNW RGHU VFKODQN HLQ]XVWXIHQ�  
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'HU %HPHVVXQJVZHUW N(G GHU 'UXFNNUDIW PXVV IROJHQGH %HGLQJXQJ HUI�OOHQ�  

0��
5G

(G d
N
N

 ������ 

ZREHL 5GN  GHU NOHLQHUH :HUW YRQ 5GX�N  XQG 5GF�N  QDFK ��� XQG ��� LVW� 

��� 1DFKZHLV JHJHQ )OLH�HQ 

'HU JHVDPWH 4XHUVFKQLWW VROOWH LQ JOHLFKHU :HLVH ZLH HLQH 6W�W]H �VLHKH ���� DXI |UWOLFKHV )OLH�HQ 
QDFKJHZLHVHQ ZHUGHQ� 'HU %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW 5GX�N  EDVLHUW LQ GHU 5HJHO DXI GHU 

1HWWRTXHUVFKQLWWVIOlFKH QHW$  I�U GHQ XQJ�QVWLJVWHQ 4XHUVFKQLWW� !gestrichener Text" GHU JHJHEHQHQIDOOV 
(QWIHVWLJXQJ LQ GHU :(= XQG DXFK XQJHI�OOWH /|FKHU EHU�FNVLFKWLJW�  

γ0�XQHW5GX� �f $   N  ������ 

��� .QLFNQDFKZHLV 

'LH 3ODWWH ZLUG DOV $QRUGQXQJ LGHQWLVFKHU .QLFNVWlEH EHWUDFKWHW� ZREHL MHGHU .QLFNVWDE LQ VHLQHU 0LWWH HLQH 
6WHLIH RGHU 3URILOLHUXQJ HQWKlOW XQG HLQH %UHLWH JOHLFK GHP 0D� !�D" QDFK %LOG ���� KDW� 'HU 
%HPHVVXQJVZHUW GHU D[LDOHQ 7UDJIlKLJNHLW 5GF�N  ZLUG GDQQ DQJHQRPPHQ DOV� 

γF 0�RHII5GF� �f $   N  ������ 

'DEHL LVW 

F  GHU $EPLQGHUXQJVEHLZHUW I�U %LHJHNQLFNHQ� 

HII$  GLH ZLUNVDPH 4XHUVFKQLWWVIOlFKH GHU 3ODWWHQ XQWHU %HU�FNVLFKWLJXQJ YRQ |UWOLFKHP %HXOHQ XQG 
(QWIHVWLJXQJ LQ GHU :(= LQIROJH YRQ /lQJVVFKZHL�QlKWHQ� (LQH (QWIHVWLJXQJ LQ GHU :(= LQIROJH 
YRQ 6FKZHL�QlKWHQ DQ GHQ EHODVWHWHQ 5lQGHUQ RGHU DQ 4XHUVWHLIHQ NDQQ EHL GHU (UPLWWOXQJ YRQ 
HII$  XQEHU�FNVLFKWLJW EOHLEHQ� 8QJHI�OOWH /|FKHU N|QQHQ DXFK YHUQDFKOlVVLJW ZHUGHQ� 

'HQ $EPLQGHUXQJVEHLZHUW F  HUKlOW PDQ LQ GHU 5HJHO DXV GHU PD�JHEHQGHQ .QLFNOLQLH� GLH I�U GDV .QLFNHQ 
DXV GHU %OHFKHEHQH GHU /lQJVVWHLIH DOV EHLGVHLWLJ JHOHQNLJ JHODJHUWHU 6WDE JLOW� 

��� 'LH EH]RJHQH 6FKODQNKHLW O  ]XU %HUHFKQXQJ YRQ F  LVW 

N
f$   
FU

RHIIO  ������ 

'DEHL LVW 

FUN  GLH HODVWLVFKH� PLW GHP %UXWWRTXHUVFKQLWW HUPLWWHOWH RUWKRWURSH %HXOODVW� 
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��� )�U HLQH 3ODWWH PLW oIIenen 6teiIen� 

S

S
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�
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\FU � (,F   N  ZHQQ � \

F
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   / St  ������ 

ZREHL c GLH HODVWLVFKH %HWWXQJ DXV GHU 3ODWWH QDFK GHQ $XVGU�FNHQ LQ ������� ������ RGHU ������ LVW XQG \,  
GDV 7UlJKHLWVPRPHQW DOOHU 6WHLIHQ !XQG GHU 3ODWWH"�LQQHUKDOE GHU 3ODWWHQEUHLWH E LVW� 

��� )�U HLQ 4XHUVFKQLWWVWHLO PLW HLQHU Pittigen oder Du�erPittigen 6teiIe �%LOG �����I�� JLOW� 

E E

EW(   F �
�

�
�

�����  ������ 

ZREHL t GLH 3ODWWHQGLFNH� E GLH *HVDPWEUHLWH GHU 3ODWWH XQG �E  XQG �E  GLH %UHLWH GHU 3ODWWHQWHLOH DQ EHLGHQ 
6HLWHQ GHU 6WHLIH LVW�  

��� )�U HLQ 4XHUVFKQLWWVWHLO PLW zZei s\PPetrischen 6teiIen PLW HLQHP $EVWDQG �E  YRP /lQJVUDQG �%LOG 
�����J��� 

����
���

�
�
�

�

EE E

W(   F
�

 ������ 

��� )�U HLQH PehrIDch DusgesteiIte 3lDtte Pit oIIenen 6teiIen �%LOG �����F�� �E� �K� XQG �L�� PLW JHULQJHU 
7RUVLRQVVWHLILJNHLW JLOW 

E

W(    F �

����  ������ 

��� )�U HLQH PHKUIDFK DXVJHVWHLIWH 3ODWWH PLW JHVFKORVVHQHQ RGHU WHLOZHLVH JHVFKORVVHQHQ 6WHLIHQ �%LOG ���� 
�H� XQG �M�� JLOW 

FUN  LVW GLH HODVWLVFKH RUWKRWURSH %HXOODVW� 6LHKH ������ 

���� 'LH +DOEZHOOHQOlQJH� GLH EHL HODVWLVFKHP %HXOHQ YHUZHQGHW ZLUG� ZHQQ GLH (LQZLUNXQJHQ LQ 5LFKWXQJ 
GHU 6WHLIHQ RGHU 3URILOLHUXQJ YHUlQGHUOLFK LVW �VLHKH ��������� LVW  

� \
Z F

,(
      O S  ������� 

6.6.3 AuVgeVteLIte PODtten unter %Legung Ln LKrer EEene 

��� $OOJHPHLQHV 

(LQ 1DFKZHLV I�U GDV )OLH�HQ �VLHKH ��������� XQG HLQ 1DFKZHLV I�U GDV .QLFNHQ �VLHKH ��������� VROOWHQ 
GXUFKJHI�KUW ZHUGHQ� 
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��� .ODVVLIL]LHUXQJ GHU 4XHUVFKQLWWH XQG |UWOLFKHV %HXOHQ 

)�U MHGHQ GHU EHLGHQ 1DFKZHLVH VROOWH GHU 4XHUVFKQLWW DOV .ODVVH �� � XQG � �VLHKH ������ HLQJHVWXIW ZHUGHQ� 
)�U GLH .ODVVLIL]LHUXQJ HLQ]HOQHU 7HLOH XQG DXFK ]XU %HVWLPPXQJ GHU ZLUNVDPHQ 'LFNHQ I�U VFKODQNH 7HLOH 
!VROOWH" DOOJHPHLQ DQJHQRPPHQ ZHUGHQ� GDVV MHGHV 7HLO JOHLFKPl�LJ GUXFNEHDQVSUXFKW LVW� LQGHP LQ 
������� K = � DQJHVHW]W ZLUG� ,P )DOOH GHV 1DFKZHLVHV JHJHQ )OLH�HQ LVW HV MHGRFK ]XOlVVLJ� K I�U GLH 
WDWVlFKOLFKH 6SDQQXQJVYHUWHLOXQJ LQ 7HLOHQ ]X EHUHFKQHQ� GLH GLH lX�HUVWHQ %HUHLFKH GHU 3ODWWH  XPIDVVHQ 
XQG GLHVHQ :HUW DXFK I�U GLH HQWVSUHFKHQGHQ� ZHLWHU LQQHQ OLHJHQGHQ 7HLOH ]X YHUZHQGHQ� 'LHV NDQQ 
YRUWHLOKDIW VHLQ� ZHQQ GLH $Q]DKO GHU 6WHLIHQ RGHU 3URILOLHUXQJHQ JHULQJ LVW�  

��� 1DFKZHLV JHJHQ )OLH�HQ 

'HU JHVDPWH 4XHUVFKQLWW GHU DXVJHVWHLIWHQ 3ODWWH VROOWH ZLH HLQ 7UlJHU XQWHU %LHJHEHDQVSUXFKXQJ LQ GHU 
(EHQH EHKDQGHOW ZHUGHQ �VLHKH ������� 'HU %HPHVVXQJVZHUW GHU 0RPHQWHQEHDQVSUXFKEDUNHLW 5GM  VROOWH 
I�U GHQ XQJ�QVWLJVWHQ 4XHUVFKQLWW XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQ� JHJHEHQHQIDOOV (QWIHVWLJXQJ LQ 
GHU :(= XQG DXFK DOOHU /|FKHU HUPLWWHOW ZHUGHQ�  

��� .QLFNQDFKZHLV 

'LH 3ODWWH ZLUG LQ JOHLFKHU :HLVH ZLH I�U $[LDOGUXFN �VLHKH ��������� DOV $QRUGQXQJ YRQ .QLFNVWlEHQ 
EHWUDFKWHW� ZREHL GHU %HPHVVXQJVZHUW GHU 0RPHQWHQEHDQVSUXFKEDUNHLW ! 5GR�M " ZLH IROJW DQJHVHW]W 
ZLUG�  

!
γ

F

0�VW

RHII
5GR� \

f ,   M �" ������� 

'DEHL LVW 

! F" GHU $EPLQGHUXQJVEHLZHUW I�U %LHJHNQLFNHQ HLQHV (LQ]HOVWDEHV� 

HII,  GDV 7UlJKHLWVPRPHQW GHV ZLUNVDPHQ 4XHUVFKQLWWV GHU 3ODWWH EHL %LHJXQJ LQ GHU 
3ODWWHQHEHQH� 

VW\  GHU $EVWDQG YRQ GHU 3ODWWHQPLWWH ]XU 0LWWH GHU lX�HUVWHQ 6WHLIH� 

'HU $EPLQGHUXQJVEHLZHUW ! F �" VROOWH DXI GLH JOHLFKH :HLVH EHVWLPPW ZHUGHQ ZLH EHL JOHLFKI|UPLJHP 
'UXFN �VLHKH ���������� 

6.6.4 *OeLFKI|rmLg YerVteLIte PODtten mLt  Ln /lngVrLFKtung YerlnGerOLFKen 6SDnnungen  

��� $OOJHPHLQHV 

)lOOH� LQ GHQHQ GLH (LQZLUNXQJ YRQ (GN  RGHU (GM  DXI HLQH JOHLFKI|UPLJ YHUVWHLIWH 3ODWWH LQ 5LFKWXQJ GHU 
6WHLIHQ RGHU 3URILOLHUXQJ YHUlQGHUOLFK LVW� ZHUGHQ LQ �������� XQG �������� EHVFKULHEHQ� 

��� 1DFKZHLV JHJHQ )OLH�HQ 

,Q MHGHP 4XHUVFKQLWW VROOWH GHU %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW PLQGHVWHQV JOHLFK GHP 
%HPHVVXQJVZHUW GHU %HDQVSUXFKXQJ VHLQ�  
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��� .QLFNQDFKZHLV 

%HL GHP .QLFNQDFKZHLV JHQ�JW HV� GHQ %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW PLW GHP %HPHVVXQJVZHUW 
GHU %HDQVSUXFKXQJ LQ HLQHP $EVWDQG ���OZ YRQ GHP VWlUNHU EHODVWHWHQ 3ODWWHQUDQG ]X YHUJOHLFKHQ� ZREHL OZ 
GLH +DOEZHOOHQOlQJH I�U HODVWLVFKHV %HXOHQ QDFK ��������� LVW�  

6.6.5 *OeLFKI|rmLg YerVteLIte PODtten unter 6FKuEEeDnVSruFKung 

��� (LQ 1DFKZHLV JHJHQ )OLH�HQ �VLHKH ���� XQG HLQ %HXOQDFKZHLV �VLHKH ���� VROOWHQ GXUFKJHI�KUW ZHUGHQ� (V 
JHOWHQ GLH LQ �������� XQG ��� DQJHJHEHQHQ 5HJHOQ� ZHQQ GLH 6WHLIHQ RGHU 3URILOLHUXQJHQ VRZLH GLH 3ODWWH 
VHOEVW�  

D� DQ EHLGHQ 4XHUUlQGHUQ ZLUNVDP PLW GHP 4XHUUDKPHQ YHUEXQGHQ XQG 

E� DQ MHGHU 4XHUVWHLIH GXUFKODXIHQG DXVJHI�KUW VLQG� 

��� 1DFKZHLV JHJHQ )OLH�HQ� )�U GHQ %HPHVVXQJVZHUW GHU 4XHUNUDIWEHDQVSUXFKEDUNHLW 5G9  ZLUG GHU :HUW 
HLQHU HEHQHQ XQDXVJHVWHLIWHQ 3ODWWH GHU VHOEHQ $EPHVVXQJHQ �/ u E� !gestrichener Text" QDFK �������� 
HUPLWWHOW� 

��� %HXOQDFKZHLV� 'HU %HPHVVXQJVZHUW GHU 4XHUNUDIWEHDQVSUXFKEDUNHLW ZLUG QDFK ����� EHVWLPPW� =XU 
%HVWLPPXQJ GHU %HDQVSUXFKEDUNHLW VROOWHQ GLH IROJHQGHQ :HUWH YHUZHQGHW ZHUGHQ �%HDFKWH GHQ 8QWHUVFKLHG 
LP .RRUGLQDWHQV\VWHP� [ XQG \ LQ %LOG ���� VLQG ] XQG [ LQ %LOG ������ 

������
\ W(% =   I�U HLQH HEHQH 3ODWWH PLW 6WHLIHQ� DQGHUQIDOOV VLHKH �������� 

E(,% �\[ =   ZREHL \,  GDV 7UlJKHLWVPRPHQW YRQ 6WHLIHQ XQG 3ODWWH LQQHUKDOE GHU %UHLWH E XP GHUHQ 
6FKZHUSXQNWDFKVH SDUDOOHO ]XU 3ODWWHQHEHQH LVW�  

ZK  .QLFNOlQJH O� GLH LQ YRUVLFKWLJHU 1lKHUXQJ JOHLFK GHU 6SDQQZHLWH / JHVHW]W ZHUGHQ 
NDQQ �VLHKH %LOG ������ :HQQ / GHQ :HUW E HUKHEOLFK �EHUVFKUHLWHW� �GDUI GHU 
1DFKZHLV PLW GHU J�QVWLJHUHQ %HDQVSUXFKEDUNHLW WFU�J GHU HODVWLVFKHQ 6FKXEEHXOODVW 
GHU RUWKRWURSHQ 3ODWWH QDFK ������� JHI�KUW ZHUGHQ� GLH EHL I ! � PRGLIL]LHUW ZHUGHQ 
VROOWH �VLHKH ����������� %HL GHQ %HXOQDFKZHLVHQ GDUI GLH (QWIHVWLJXQJ LQ GHU :(= 
YHUQDFKOlVVLJW ZHUGHQ� 

6.6.6 %euOODVten ortKotroSer PODtten 

��� )�U HLQH RUWKRWURSH 3ODWWH XQWHU JOHLFKI|UPLJHU 'UXFNEHDQVSUXFKXQJ NDQQ GHU 1DFKZHLV QDFK ����� 
HUIROJHQ� 'LH HODVWLVFKH %HXOODVW FUN  I�U HLQH JHOHQNLJ JHODJHUWH RUWKRWURSH 3ODWWH LVW�  
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'LH $XVGU�FNH I�U \[ � %%  XQG + I�U YHUVFKLHGHQH 4XHUVFKQLWWH VLQG LQ 7DEHOOH ���� DQJHJHEHQ� ZR]X GLH 
$XVGU�FNH !������� ELV �������" IROJHQG DXIJHI�KUW VLQG� �'LH ,QGL]HV [ XQG�\ EH]HLFKQHQ GLH 6WHLILJNHLWHQ 
LQ GHQ 4XHUVFKQLWWHQ [ = FRQVWDQW XQG \ = FRQVWDQW�� 
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7DEeOOe 6.11� )DOO Nr. 2: 
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7DEeOOe 6.11� )DOO Nr. 5:  
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7DEeOOe 6.11 ² %Lege- unG 7orVLonVVteLILgkeLt ortKotroSer PODtten 

)DOO
Nr. 4uerVFKnLtt 

[%  
�HQWVSUHFKHQG 

]X (,\� 

\%  
�HQWVSUHFKHQG 

]X (,[� 
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*OHLFKXQJ �����
�� 

� 

 
D

(,
�

/  � 
D

*,
�
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/,  7UlJKHLWVPRPHQW HLQHU 6WHLIH XQG GHU DQVFKOLH�HQGHQ 3ODWWH LQQHUKDOE GHU %UHLWH �D 

7,  7RUVLRQVWUlJKHLWVPRPHQW GHV JOHLFKHQ 4XHUVFKQLWWHV 

 

 

%LOG 6.24 ² %ezeLFKnungen EeLm 4uerVFKnLtt eLner geVFKOoVVenen 6teLIe 
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��� 'LH 4uerNrDItEeDnsSruchEDrNeit HLQHU RUWKRWURSHQ 3ODWWH LP +LQEOLFN DXI JOREDOHV %HXOHQ NDQQ I�U  I d � 
QDFK �������� EHUHFKQHW ZHUGHQ� PLW� 
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/$
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��
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%
%

 
E
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%  %

+   
\[

KK   �JLOW I�U   KK  � ���� ������� 

\[� %%  XQG + ZHUGHQ LQ 7DEHOOH ���� DQJHJHEHQ XQG $ LVW GLH 4XHUVFKQLWWVIOlFKH LP NOHLQVWHQ 4XHUVFKQLWW I�U�

\   FRQVWDQW �,Q 7DEHOOH ����� $ = /t I�U GLH )lOOH �� � XQG � VRZLH $ = /�W� � W�� I�U GLH )lOOH � XQG �� I�U )DOO � 
QLFKW DQZHQGEDU��  

:HQQ VLFK  I ! � HUJLEW� VLQG GLH %UHLWHQ / XQG E XQG GLH ,QGL]HV [� XQG \ LQ ������� XQG ������� ]X 

YHUWDXVFKHQ� XQG HV LVW ¦= WE$ �   

6.� VoOOwDnGtrlger mLt VFKODnken 6tegen 

6.�.1 AOOgemeLneV 

��� (LQ 9ROOZDQGWUlJHU PLW VFKODQNHP 6WHJ LVW HLQ 7UlJHU PLW =XJJXUW� 'UXFNJXUW XQG HLQHP KRKHQ 6WHJ� 'HU 
6WHJ LVW JHZ|KQOLFK VFKODQN XQG NDQQ LQ 4XHUULFKWXQJ PLW /DVWHLQOHLWXQJVVWHLIHQ XQG =ZLVFKHQVWHLIHQ YHUVWHLIW 
VHLQ� (U NDQQ DXFK GXUFK /lQJVVWHLIHQ DXVJHVWHLIW VHLQ�  

��� 6FKXEEHDQVSUXFKWH 6WHJH EHXOHQ EHL UHODWLY JHULQJ 6FKXEEHDQVSUXFKXQJHQ� DEHU LQIROJH GHU 
=XJIHOGZLUNXQJ NDQQ LP 1DFKEHXOEHUHLFK HLQH EHWUlFKWOLFKH 7UDJIlKLJNHLWVVWHLJHUXQJ HUUHLFKW ZHUGHQ� 
6FKODQNH 9ROOZDQGWUlJHU KDEHQ PDQFKPDO 4XHUYHUVWHLIXQJHQ LQ )RUP YRQ JHZHOOWHQ RGHU WUDSH]I|UPLJHQ 
6WHJHQ RGHU HQJ DQJHRUGQHWHQ 4XHUVWHLIHQ�  

��� 6FKODQNH 9ROOZDQGWUlJHU N|QQHQ GXUFK HLQH .RPELQDWLRQ DXV 0RPHQWHQ�� 6FKXE� XQG /lQJVEHODVWXQJ 
XQG |UWOLFKHU %HODVWXQJ DXI GHQ *XUWHQ EHDQVSUXFKW ZHUGHQ� :HJHQ LKUHU 6FKODQNKHLW N|QQHQ VLH GXUFK 
%LHJHGULOONQLFNHQ JHIlKUGHW ZHUGHQ� ZHQQ VLH QLFKW HQWODQJ LKUHU /lQJH DXVUHLFKHQG VHLWOLFK JHKDOWHQ ZHUGHQ�  

��� 'LH LQ GLHVHU 1RUP DQJHJHEHQHQ 5HJHOQ I�U VFKODQNH 9ROOZDQGWUlJHU N|QQHQ LP $OOJHPHLQHQ DXFK I�U 
GLH 6WHJH YRQ .DVWHQWUlJHUQ YHUZHQGHW ZHUGHQ�  

9HUVDJHQVDUWHQ XQG +LQZHLVH DXI $EVFKQLWWH PLW *OHLFKXQJHQ ]XU %HUHFKQXQJ GHU %HDQVSUXFKEDUNHLW VLQG LQ 
7DEHOOH ���� DQJHJHEHQ� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

123

121



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

122 

7DEeOOe 6.12 ² %euOIormen unG zugeK|rLge AEVFKnLtte I�r GLe %ereFKnung  
Ger %eDnVSruFKEDrkeLt 

%euOIorm  AEVFKnLtt 

6WHJEHXOHQ LQIROJH 'UXFNVSDQQXQJHQ  ����� XQG ����� 

6FKXEEHXOHQ  ����� XQG ��� 

,QWHUDNWLRQ YRQ 4XHUNUDIW XQG %LHJHPRPHQW  ����� 

6WHJEHXOHQ LQIROJH |UWOLFKHU %HODVWXQJ DXI GHQ *XUWHQ  ����� 

*XUWLQGX]LHUWHV 6WHJEHXOHQ  ����� 

'ULOONQLFNHQ GHU *XUWH �|UWOLFKHV %HXOHQ�  ����� 

%LHJHGULOONQLFNHQ  ����� 
 

6.�.2 %eDnVSruFKEDrkeLt EeL %Legung Ln Ger 7rlgereEene 

���  (LQ 1DFKZHLV JHJHQ )OLH�HQ XQG HLQ 1DFKZHLV JHJHQ %HXOHQ VROOWHQ GXUFKJHI�KUW ZHUGHQ� ZREHL EHL 
6WHJHQ PLW GXUFKODXIHQGHQ /lQJVQlKWHQ GHU (LQIOXVV GHU :(= EHU�FNVLFKWLJW ZHUGHQ VROOWH� 'HU GXUFK 
6FKZHL�QDKWDQVFKO�VVH YRQ 4XHUVWHLIHQ YHUXUVDFKWH (LQIOXVV GHU :(= XQG NOHLQH /|FKHU LP 6WHJ� GLH GHQ 
6WHJTXHUVFKQLWW XP QLFKW PHKU DOV �� � YHUPLQGHUQ� N|QQHQ YHUQDFKOlVVLJW ZHUGHQ� 'LH 6WHJK|KH ]ZLVFKHQ 
GHQ *XUWHQ LVW ZK  XQG GHU $EVWDQG ]ZLVFKHQ GHQ 6FKZHL�QDKW�EHUJlQJHQ DQ GHQ *XUWHQ LVW ZE �VLHKH 
%LOG ������ 

���3  )�U GHQ 1DFKZHLV JHJHQ )OLH�HQ PXVV GHU %HPHVVXQJVZHUW (GM  GHV 0RPHQWHV LQ MHGHP 4XHUVFKQLWW 
GLH IROJHQGH %HGLQJXQJ HUI�OOHQ�  

M  M 5GR�(G d  ������� 

ZREHL 5GR�M � GHU %HPHVVXQJVZHUW GHU 0RPHQWHQEHDQVSUXFKEDUNHLW GHV 4XHUVFKQLWWV LVW� GHU JlOWH� ZHQQ 
GHU 4XHUVFKQLWW LQ .ODVVH � HLQJHVWXIW ZlUH� 6RPLW JLOW� 

γ0�RQHW5GR� �f :   M  ������� 

ZREHL QHW:  GDV HODVWLVFKH :LGHUVWDQGVPRPHQW LVW� EHL GHP /|FKHU XQG LQ GHQ DQ GLH *XUWH DQJUHQ]HQGHQ 
%HUHLFKHQ� GLH GXUFK GLH (QWIHVWLJXQJ GHV 0DWHULDOV LQ GHU :(= EHHLQIOXVVW VHLQ N|QQWHQ� HLQH UHGX]LHUWH 
'LFNH WKD]R�U  EHU�FNVLFKWLJW LVW �VLHKH ��������� 

��� )�U GHQ %HXOQDFKZHLV ZLUG DQJHQRPPHQ� GDVV GLH 4XHUVWHLIHQ GLH $QIRUGHUXQJHQ LQ ����� DQ ZLUNVDPH 
6WHLIHQTXHUVFKQLWWH HUI�OOHQ� (V ZLUG IHUQHU DQJHQRPPHQ� GDVV GHU $EVWDQG ]ZLVFKHQ EHQDFKEDUWHQ 
4XHUVWHLIHQ JU|�HU LVW DOV GLH +lOIWH GHU OLFKWHQ +|KH GHV 6WHJV ]ZLVFKHQ GHQ *XUWHQ� :HQQ GLHV QLFKW GHU 
)DOO LVW� VR VLQG GLH 5HJHOXQJHQ LQ ��� ]X SURILOLHUWHQ RGHU HQJ DXVJHVWHLIWHQ 6WHJHQ ]X EHDFKWHQ�  

��� )�U MHGHV )HOG GHU /lQJH D ]ZLVFKHQ GHQ 4XHUVWHLIHQ HLQHV 7UlJHUV VROOWH GDV %LHJHPRPHQW XQWHU GHU 
%HPHVVXQJVODVW �LQ HLQHP $EVWDQG ���D E]Z� ���KZ YRP VWlUNHU EHDQVSUXFKWHQ 5DQG �ZREHL GHU NOHLQHUH 
:HUW PD�JHEHQG LVW��� GHQ %HPHVVXQJVZHUW GHU 0RPHQWHQEHDQVSUXFKEDUNHLW ! 5GR�M " GLHVHV )HOGHV 
QLFKW �EHUVFKUHLWHQ� PLW� 

! γ0�RHII5GR� �f :   M " ������� 
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HII:  LVW GDV ZLUNVDPH HODVWLVFKH :LGHUVWDQGVPRPHQW� EHL GHP GXUFK HLQH UHGX]LHUWH 'LFNH VRZRKO GDV 
%HXOHQ DOV DXFK HLQH (QWIHVWLJXQJ LQ GHU :(= EHU�FNVLFKWLJW ZLUG� DEHU YRUKDQGHQH /|FKHU XQEHU�FNVLFKWLJW 
EOHLEHQ� )�U GLH UHGX]LHUWH 'LFNH LVW LQ %HUHLFKHQ GHU :(= GHU NOHLQHUH :HUW YRQ WKD]R�U  XQG WFU  XQG LP 

�EULJHQ WFU  DQ]XVHW]HQ� VLHKH ������ 

��� 'LH 'LFNH ZLUG LQ MHGHP 7HLO GHU .ODVVH �� GDV Y|OOLJ RUGHU WHLOZHLVH GUXFNEHDQVSUXFKW LVW � FE  LQ %LOG 
������ UHGX]LHUW� 'DV LQ ������� YHUZHQGHWH 6SDQQXQJVYHUKlOWQLV ȥ XQG GLH HQWVSUHFKHQGH %UHLWH FE  NDQQ PLW 
GHU ZLUNVDPHQ )OlFKH GHV 'UXFNJXUWHV XQG GHU %UXWWRTXHUVFKQLWWVIOlFKH GHV 6WHJHV HUKDOWHQ� VLHKH %LOG 
�����F�� 6FKZHUSXQNW *�� 

��� /LHJW GLH JHGU�FNWH 5DQGIDVHU GHV 6WHJV QlKHU DQ GHU QHXWUDOHQ )DVHU GHV 7UlJHUV DOV GLH JH]RJHQH 
5DQGIDVHU� VLHKH %LOG �����F�� VR NDQQ GDV 9HUIDKUHQ LQ ������� YHUZHQGHW ZHUGHQ�  

'LHVHV 9HUIDKUHQ HUIRUGHUW LP $OOJHPHLQHQ HLQH LWHUDWLYH %HUHFKQXQJ� LQ GHU ȥ EHL MHGHP 6FKULWW DXIV QHXH 
DXV GHQ 6SDQQXQJHQ HUPLWWHOW ZLUG� GLH VLFK PLW GHP DP (QGH GHV YRUDQJHJDQJHQHQ 6FKULWWHV IHVWJHOHJWHQ 
ZLUNVDPHQ 4XHUVFKQLWW HUJHEHQ� 

 
/egenGe 

�D�  4XHUVFKQLWWVEH]HLFKQXQJHQ�  
�E�  ZLUNVDPHU 4XHUVFKQLWW I�U HLQHQ V\PPHWULVFKHQ 9ROOZDQGWUlJHU PLW *XUWHQ GHU .ODVVH �� � XQG ��  
�F�  ZLUNVDPHU 4XHUVFKQLWW I�U HLQHQ 7UlJHU PLW NOHLQHUHP =XJ �8QWHU��*XUW XQG HLQHP 'UXFN �2EHU��*XUW GHU .ODVVH � 

%LOG 6.25 ² %LegeEeDnVSruFKter VoOOwDnGtrlger mLt VFKODnkem 6teg 

6.�.3 %eDnVSruFKEDrkeLt Yon 7rlgern mLt /lngVVteLIen Dm 6teg 

��� 'DV 6WHJEHXOHQ LQIROJH YRQ /lQJVGUXFNVSDQQXQJHQ NDQQ GDGXUFK EHU�FNVLFKWLJW ZHUGHQ� GDVV GHU 
ZLUNVDPH 4XHUVFKQLWW GHU .ODVVH � DQJHVHW]W ZLUG�  

��� 'LH 4XHUVFKQLWWVZHUWH GHV ZLUNVDPHQ 4XHUVFKQLWWHV VROOWHQ PLW GHQ ZLUNVDPHQ )OlFKHQ GHU 
GUXFNEHDQVSUXFKWHQ 7HLOH XQWHU %HU�FNVLFKWLJXQJ LKUHU /DJH LQQHUKDOE GHV ZLUNVDPHQ 4XHUVFKQLWWHV HUPLWWHOW 
ZHUGHQ�  

��� ,Q HLQHP HUVWHQ 6FKULWW VROOWHQ GLH ZLUNVDPHQ )OlFKHQ YRQ GUXFNEHDQVSUXFKWHQ 7HLOIHOGHUQ ]ZLVFKHQ GHQ 
6WHLIHQ LQ GHU 5HJHO DXV GHQ ZLUNVDPHQ 'LFNHQ QDFK ����� EHUHFKQHW ZHUGHQ� 6LHKH %LOG ����� 

��� *HVDPWIHOGEHXOHQ HLQVFKOLH�OLFK $XVNQLFNHQ GHU 6WHLIHQ ZLUG DOV GDV %LHJHNQLFNHQ HLQHV 'UXFNVWDEHV 
EHWUDFKWHW� GHU DXV GHQ 6WHLIHQ XQG GHU +lOIWH GHV DQJUHQ]HQGHQ 6WHJWHLOV EHVWHKW� :HFKVHOQ GLH 
6SDQQXQJHQ �EHU GLH +|KH GHV 7HLOIHOGHV YRQ 'UXFN QDFK =XJ� VR ZLUG HLQ 'ULWWHO GHV GUXFNEHDQVSUXFKWHQ 
%HUHLFKHV GHV 7HLOIHOGHV DOV ZLH HLQ ILNWLYHU 'UXFNVWDE EHKDQGHOW� 6LHKH %LOG �����F�� 
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��� 'LH ZLUNVDPHQ 'LFNHQ GHU HLQ]HOQHQ 7HLOH GHV ILNWLYHQ 'UXFNVWDEHV ZHUGHQ LQ HLQHP ]ZHLWHQ 6FKULWW PLW 
HLQHP $EPLQGHUXQJVEHLZHUW F � GHU VLFK I�U GHQ EHLGHUVHLWV JHOHQNLJ JHODJHUWHQ 6WDE PLW GHU I�U GDV 
$XVZHLFKHQ UHFKWZLQNOLJ ]XU 6WHJHEHQH PD�JHEHQGHQ .QLFNNXUYH HUJLEW� ZHLWHU UHGX]LHUW�  

��� 'LH EH]RJHQH 6FKODQNKHLW O  ]XU %HUHFKQXQJ YRQ F  LVW 

N

f $
   

FU

RHII�VW�O  ������� 

'DEHL LVW 

HIIVW�$  GLH ZLUNVDPH )OlFKH GHV ILNWLYHQ 'UXFNVWDEHV LP HUVWHQ 6FKULWW� VLHKH %LOG ����H� XQG FUN  GLH 
HODVWLVFKH .QLFNODVW LVW� GLH GXUFK GHQ IROJHQGHQ $XVGUXFN DQJHJHEHQ ZLUG�  

E  E
E  W  , (    N

��

Z
�
ZVW

FU 0���  ZHQQ FD !D  ������� 

E  E  
D  E  W  ( � 

D
(,    N �

�
�
�

��

�
Z

�
Z

�
VW

�
FU

���� QS
S

�
 ZHQQ FD  D d  ������� 

�
Z

�
Z

�
�

�
�VW

F ����
E  W

E  E  ,
     D  ������� 

'DEHL LVW 

VW,   GDV 7UlJKHLWVPRPHQW GHV %UXWWRTXHUVFKQLWWV GHU 6WHLIH XQG GHV DQJUHQ]HQGHU 7HLO GHV 
6WHJV �VLHKH ���� XP GLH ]XU (EHQH GHV 6WHJV SDUDOOHOH $FKVH GXUFK VHLQHQ 6FKZHUSXQNW� 

�E  XQG �E   GLH $EVWlQGH GHU /lQJVUlQGHU YRQ GHU 6WHLIH �� Z�� EEE =� � 

FD   GLH HODVWLVFKH .QLFNOlQJH GHU 6WHLIH� 

��� %HL GHU %HUHFKQXQJ YRQ VW,  EHVWHKW GHU ILNWLYH 'UXFNVWDE DXV GHU 6WHLIH VHOEVW XQG HLQHU ZLUNVDPHQ 
%UHLWH Z��W  GHV 6WHJEOHFKHV EHLGHUVHLWV 6HLWHQ GHU 6WHLIH� 6LHKH %LOG �����G�� XQG �G���  

��� ,P )DOO YRQ ]ZHL GUXFNEHDQVSUXFKWHQ /lQJVVWHLIHQ ZHUGHQ GLH EHLGHQ 6WHLIHQ ]X HLQHU (LQKHLW 
]XVDPPHQJHIDVVW� PLW HLQHU ZLUNVDPHQ )OlFKH XQG HLQHP 7UlJKHLWVPRPHQW� GLH JOHLFK GHU 6XPPH GLHVHU 
:HUWH I�U GLH HLQ]HOQHQ 6WHLIHQ VLQG� 'LHVH ]XVDPPHQJHIDVVWH 6WHLIH OLHJW DQ GHU 6WHOOH GHU 5HVXOWLHUHQGHQ 
GHU /lQJVNUlIWH LQ GHQ EHLGHQ 6WHLIHQ� ,VW HLQH GHU EHLGHQ 6WHLIHQ ]XJEHDQVSUXFKW� VR OLHJW GDV 9HUIDKUHQ DXI 
GHU VLFKHUHQ 6HLWH�  

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

126

Nds. MBl. Nr. 3 c/2019

124



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

125 

 

/egenGe 

�D�  $XVJHVWHLIWHU 6WHJ  
�E�  4XHUVFKQLWW  
�F�  ZLUNVDPH 4XHUVFKQLWWVIOlFKH HLQHV ILNWLYHQ 'UXFNVWDEHV  
�G��� �G��  ILNWLYHU 4XHUVFKQLWW HLQHV ILNWLYHQ 'UXFNVWDEHV ]XU %HUHFKQXQJ YRQ VW,    
�  4XHUVWHLIH   
�  /lQJVVWHLIH 

%LOG 6.26 ² AuVgeVteLIter 6teg eLneV ELegeEeDnVSruFKten VFKODnken VoOOwDnGtrlgerV 

6.�.4 6FKuEEeDnVSruFKEDrkeLt 

��� 'LHVHU $EVFKQLWW HQWKlOW 5HJHOQ I�U GDV 3ODWWHQEHXOHQ LQIROJH 4XHUNUlIWHQ� ZHQQ IROJHQGH .ULWHULHQ HUI�OOW 
VLQG�  

D� 'LH $EZHLFKXQJ GHU )HOGHU YRQ GHU 5HFKWZLQNOLJNHLW XQG GHU *XUWH YRQ GHU 3DUDOOHOLWlW LVW QLFKW JU|�HU DOV 
��R�  

E� :HQQ �EHUKDXSW� ZHUGHQ 6WHLIHQ LQ /lQJV� XQG�RGHU 4XHUULFKWXQJ YRUJHVHKHQ� 

F� 2IIHQH /|FKHU RGHU $XVVFKQLWWH VLQG NOHLQ XQG DXI 'XUFKPHVVHU G EHJUHQ]W� GLH GLH %HGLQJXQJ 
����� Z dKG  HUI�OOHQ� ZREHL ZK  GLH 3ODWWHQEUHLWH LVW� 

G� 'LH %DXWHLOH VLQG JOHLFKI|UPLJ� 

���3  (LQ VFKXEEHDQVSUXFKWHU 9ROOZDQGWUlJHU PXVV JHJHQ %HXOHQ ZLH IROJW QDFKJHZLHVHQ ZHUGHQ�  

���
5G
(G d

9
9   

'DEHL LVW 

(G9   GHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ 4XHUNUDIW� 

5G9   GHU %HPHVVXQJVZHUW GHU 4XHUNUDIWWUDJIlKLJNHLW� VLHKH ������� RGHU ��������  
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6.�.4.1 VoOOwDnGtrlger mLt 6tegDuVVteLIungen Dn Gen AuIODgern 

��� 'LHVHU $EVFKQLWW HQWKlOW 5HJHOQ I�U GDV 3ODWWHQEHXOHQ LQIROJH 4XHUNUlIWHQ I�U GHQ )DOO� GDVV QXU DQ GHQ 
$XIODJHUQ 6WHLIHQ YRUKDQGHQ VLQG�  

��� 3ODWWHQ PLW RZZ ��������� f(WK K!  VROOWHQ DXI 6FKXEEHXOHQ XQWHUVXFKW ZHUGHQ� 

$10(5.81* )�U K  VLHKH 7DEHOOH ����� I�U ZK  XQG ZW  VLHKH %LOG ����� 

��� )�U 6WHJH� GLH QXU DQ GHQ $XIODJHUQ 4XHUVWHLIHQ KDEHQ� LVW GHU %HPHVVXQJVZHUW 5G9  GHU 4XHUNUDIW�
WUDJIlKLJNHLW LQ GHU 5HJHO�  

�0

R
ZZY5G � γ

U
⋅

f K W    9  ������� 

ZREHL YU  HLQ )DNWRU I�U GDV 6FKXEEHXOHQ LVW� GHQ PDQ DXV 7DEHOOH ���� RGHU %LOG ���� HQWQHKPHQ NDQQ� 

7DEeOOe 6.13 ² )Dktor ȡY I�r 6FKuEEeuOen 

%ereLFKe Yon ZO  6teLIe EnGVteLIe NDFKgLeELge EnGVteLIe 

ZO  d �����Ș 

�����Ș � ZO  � ����� 

����� d ZO  

Ș 

����� ZO  

��������� � ZO � 

Ș 

����� ZO  

����� ZO  

! RZXZ �������� ff�=K " DEHU QLFKW JU|�HU DOV ���� ZREHL RZf  GLH )OLH�JUHQ]H EHL 3ODVWL]LHUHQ GHV 
6WHJHV XQG ! XZf �" GLH =XJIHVWLJNHLW GHV 6WHJPDWHULDOV LVW� 

 
4XHUVFKQLWWV� 
YHUELQGXQJ D� E� F� G� 

/egenGe 

D�  .HLQH (QGVWHLIH 
E�  6WHLIH (QGVWHLIH 
F�  1DFKJLHELJH (QGVWHLIH  

 

G�  6FKUDXEHQEH]HLFKQXQJHQ 
H�� I�� J�  $OWHUQDWLYH VWHLIH (QGVWUHEHQ 

%LOG 6.2� ² EnGVteLIen 
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%LOG ���� ]HLJW XQWHUVFKLHGOLFKH (QGDXIODJHU I�U 7UlJHU� 

D� NHLQH (QGVWHLIH� VLHKH ������ 7\S F�� 

E� VWHLIH (QGVWHLIHQ� VLHKH �������� 'LHVHU )DOO NDQQ DXFK DXI )HOGHU DQJHZHQGHW ZHUGHQ� GLH QLFKW DP (QGH 
GHV 7UlJHUV OLHJHQ� XQG VROFKH� GLH DQ HLQHP =ZLVFKHQDXIODJHU HLQHV 'XUFKODXIWUlJHUV OLHJHQ�  

F� QDFKJLHELJH (QGVWHLIHQ� VLHKH  �������� 

G� 6FKUDXEHQYHUELQGXQJHQ� VLHKH �������� VLQG EHL GHU %HUHFKQXQJ GHU %HDQVSUXFKEDUNHLW DOV QDFKJLHELJ 
HLQ]XVWXIHQ� 

 
/egenGe 

�  6WHLIH (QGVWHLIH�  
�  1DFKJLHELJH (QGVWHLIH�  
�  %HUHLFK YRQ K  

%LOG 6.2� ² )Dktor YU  I�r 6FKuEEeuOen 

���  'LH 6FKODQNKHLW ZO  LQ 7DEHOOH ���� XQG %LOG ���� LVW ZLH IROJW ]X HUPLWWHOQ� 

(
f

 
W
E    R

Z

Z
Z ���0O  ������� 

6.�.4.2 VoOOwDnGtrlger mLt =wLVFKenDuVVteLIungen Dm 6teg 

���  'LHVHU $EVFKQLWW HQWKlOW 5HJHOQ I�U GDV 3ODWWHQEHXOHQ LQIROJH 4XHUNUlIWHQ I�U GHQ )DOO� GDVV 6WHLIHQ LQ 
/lQJV� XQG�RGHU 4XHUULFKWXQJ YRUKDQGHQ VLQG�  

��� 3ODWWHQ PLW � � RZZ ������� f(kWK WK!  VROOWHQ DXI 6FKXEEHXOHQ XQWHUVXFKW ZHUGHQ XQG PLW 4XHUVWHLIHQ 
DQ GHQ $XIODJHUQ YHUVHKHQ ZHUGHQ�  

$10(5.81* )�U K  VLHKH 7DEHOOH ����� I�U ZK  XQG ZW  VLHKH %LOG ���� XQG I�U Wk  VLHKH ��� 
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��� )�U 7UlJHU PLW 4XHU� XQG /lQJVVWHLIHQ LVW GHU %HPHVVXQJVZHUW 5G9  GHU 4XHUNUDIWWUDJIlKLJNHLW GLH 
6XPPH GHV 6WHJDQWHLOV 5GZ�9  XQG GHV *XUWDQWHLOV 5GI�9 �  

9 � 9   9 5GI�5GZ�5G  ������� 

ZREHL 5GZ�9  WHLOZHLVH GLH =XJIHOGZLUNXQJ QDFK ��� HUIDVVW XQG 5GI�9  HLQH GXUFK GHQ |UWOLFKHQ 
%LHJHZLGHUVWDQG GHU *XUWH YHUXUVDFKWH 9HUVWlUNXQJ GHU =XJIHOGZLUNXQJ QDFK ���� LVW�  

��� 'HU %HLWUDJ GHV 6WHJHV ]XP %HPHVVXQJVZHUW GHU 4XHUNUDIWWUDJIlKLJNHLW LVW LQ GHU 5HJHO� 

!

�0

R
ZZY5GZ� � γ

U
⋅

f K W    9 " ������� 

ZREHL YU  GHU )DNWRU I�U 6FKXEEHXOHQ LVW� GHQ PDQ DXV 7DEHOOH ���� RGHU %LOG ���� HQWQHKPHQ NDQQ�  

��� 'LH 6FKODQNKHLW ZO  ZLUG ZLH IROJW HUPLWWHOW� 

(
f
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   R

Z

Z
Z
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ZREHL Ĳk  GHU NOHLQVWH %HXOZHUW I�U 6FKXE I�U GDV 6WHJIHOG LVW� 6WDUUH 5lQGHU N|QQHQ DQJHQRPPHQ 
ZHUGHQ� ZHQQ *XUWH XQG 4XHUVWHLIHQ VWHLI VLQG� VLHKH �������� 'DV 6WHJIHOG LVW GDQQ GDV )HOG ]ZLVFKHQ 
]ZHL DQJUHQ]HQGHQ 4XHUVWHLIHQ�  

��� %HL GHU %HUHFKQXQJ YRQ Ĳk  VROOWH GDV 7UlJKHLWVPRPHQW GHU /lQJVVWHLIHQ DXI HLQ 'ULWWHO LKUHV 
!gestrichener Text" :HUWHV UHGX]LHUW ZHUGHQ� *OHLFKXQJHQ I�U Ĳk � GLH GLHV EHU�FNVLFKWLJHQ� VLQG LQ ��� 
XQG ��� DQJHJHEHQ�  

��� )�U 3ODWWHQ PLW VWHLIHQ 4XHUVWHLIHQ XQG RKQH /lQJVVWHLIHQ RGHU PLW PHKU DOV ]ZHL /lQJVVWHLIHQ ODXWHW GHU 
%HXOZHUW Ĳk  I�U 6FKXE LQ ��� ZLH IROJW�  

k�DE   k ĲVW
�

ZĲ ��00������ ��   ZHQQ  �Z t�E D  ������� 

k�DE   k ĲVW
�

ZĲ ������00�� ��   ZHQQ  �Z  � E�D  ������� 

'DEHL LVW 
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D  GHU $EVWDQG ]ZLVFKHQ GHQ 4XHUVWHLIHQ� 6LHKH %LOG ����� 

VW,   GDV 7UlJKHLWVPRPHQW GHU /lQJVVWHLIH LQ %H]XJ DXI GLH ]�$FKVH� 6LHKH %LOG �����E�� )�U 6WHJH PLW 
]ZHL RGHU PHKUHUHQ JOHLFKHQ 6WHLIHQ� DXFK PLW XQJOHLFKHQ $EVWlQGHQ� LVW VW,  !GDV 
)OlFKHQWUlJKHLWVPRPHQW" GHU HLQ]HOQHQ 6WHLIHQ�  
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��� 'HU $XVGUXFN ������� JLOW DXFK I�U 3ODWWHQ PLW HLQ RGHU ]ZHL /lQJVVWHLIHQ� ZHQQ GDV /lQJHQYHUKlOWQLV 
�Z   E�D t  LVW� )�U 3ODWWHQ PLW HLQHU RGHU ]ZHL /lQJVVWHLIHQ XQG HLQHP /lQJHQYHUKlOWQLV �Z  � E�D  VROOWH GHU 

6FKXEEHXOEHLZHUW ZLH IROJW DQJHVHW]W ZHUGHQ�  
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��� )�U 6WHJH PLW /lQJVVWHLIHQ ZLUG GLH UHODWLYH 6FKODQNKHLW  OZ  LQ GHU 5HJHO PLW QLFKW ZHQLJHU DOV 
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DQJHVHW]W� 

ZREHL VLFK Ĳ�k  XQG Z�E  DXI GDV 7HLOIHOG PLW GHU JU|�WHQ 6FKODQNKHLW OZ  DOOHU 7HLOIHOGHU LQQHUKDOE GHV 
EHWUDFKWHWHQ 6WHJIHOGHV EH]LHKHQ� =XU %HUHFKQXQJ YRQ Ĳ�k  NDQQ GHU $XVGUXFN LQ ���������� PLW 0ĲVW =k  
YHUZHQGHW ZHUGHQ� 

���� :HQQ GLH %HDQVSUXFKEDUNHLW GHU *XUWH GXUFK GDV %LHJHPRPHQW QLFKW DXVJHQXW]W LVW 5GI�(G� MM � � 

.XUYH ��� LQ %LOG ������ NDQQ GHUHQ %HLWUDJ 5GI�9   ]XP 6FKXEEHXOZLGHUVWDQG ZLH IROJW DQJHVHW]W ZHUGHQ�  
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ZREHL II XQG WE I�U GLH *XUWH DQJHVHW]W ZHUGHQ� GLH ]XU JHULQJVWHQ %HDQVSUXFKEDUNHLW I�KUHQ� 

IE   ZLUG DQ MHGHU 6HLWH GHV 6WHJV QLFKW JU|�HU DOV I��W  DQJHVHW]W� 

5GI�M   GHU %HPHVVXQJVZHUW GHU 0RPHQWHQEHDQVSUXFKEDUNHLW GHV 4XHUVFKQLWWHV� GHU QXU GLH ZLUN�
VDPHQ *XUWH EHU�FNVLFKWLJW LVW� 

¸
¸

¹

·

¨
¨

©

§
�

RZ
�
ZZ

RI
�
II���

0��0
fEW

f W E
  D  F  ������D� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

131

129



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

130 

 

/egenGe 

�  6WDUUH 4XHUVWHLIH   
�  /lQJVVWHLIH   
�  1DFKJLHELJH 4XHUVWHLIH   
��  $EVWDQG ]ZLVFKHQ .HKOQlKWHQ   
��  ]ZLVFKHQ *XUWHQ 

%LOG 6.29 ² 6teg mLt 4uer- unG /lngVVteLIen 

���� =XU %HU�FNVLFKWLJXQJ HLQHU 1RUPDONUDIW (GN  VROOWH GHU :HUW 5GI�M  PLW HLQHP )DNWRU YHUULQJHUW ZHUGHQ� 
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γ 0�RII�I�

(G
��
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ZREHL I�$  XQG I�$  GLH )OlFKHQ YRQ 2EHU� XQG 8QWHUJXUW VLQG�  

!����" ,VW 5GI�(G MM t  GDQQ LVW 05GI� =9 � +LQVLFKWOLFK ZHLWHUHU ,QWHUDNWLRQHQ� VLHKH ������ 

6.�.5 %eDnVSruFKEDrkeLt unter 4uerODVten 

6.�.5.1 *runGODge 

��� 'LH %HDQVSUXFKEDUNHLW GHV 6WHJV YRQ JHVFKZHL�WHQ 7UlJHUQ XQG VROFKHQ DXV VWUDQJJHSUHVVWHQ 3URILOHQ 
XQWHU 4XHUODVWHQ� GLH �EHU HLQHQ *XUW DXIJHEUDFKW ZHUGHQ� NDQQ PLW GHQ IROJHQGHQ 5HJHOQ HUPLWWHOW ZHUGHQ� 
ZHQQ HLQ VHLWOLFKHV $XVZHLFKHQ GHU *XUWH GXUFK LKUH HLJHQH 6WHLILJNHLW RGHU GXUFK $EVW�W]XQJHQ YHUKLQGHUW 
ZLUG�  

��� )ROJHQGH )lOOH GHU /DVWDEWUDJXQJ ZHUGHQ XQWHUVFKLHGHQ� 

D� 'LH %HODVWXQJ HLQHV *XUWHV ZLUG GXUFK 4XHUNUlIWH LP 6WHJ DEJHWUDJHQ� VLHKH %LOG �����D��  

E� 'LH %HODVWXQJ HLQHV *XUWHV ZLUG GXUFK GHQ 6WHJ ]XP DQGHUHQ *XUW �EHUWUDJHQ� VLHKH %LOG �����E�� 

F� 'LH %HODVWXQJ HLQHV *XUWHV HUIROJW LQ GHU 1lKH HLQHV XQDXVJHVWHLIWHQ (QGHV� VLHKH %LOG �����F�� 
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��� )�U .DVWHQWUlJHU PLW JHQHLJWHQ 6WHJHQ VROOWHQ VRZRKO GLH %HDQVSUXFKEDUNHLW GHV 6WHJV DOV DXFK GLH GHV 
*XUWHV QDFKJHSU�IW ZHUGHQ� $OV .UlIWH VLQG I�U 6WHJ XQG *XUW GLH .RPSRQHQWHQ GHU lX�HUHQ /DVW LQ GHU 
MHZHLOLJHQ (EHQH DQ]XVHW]HQ�  

���3 'LH %HDQVSUXFKEDUNHLW GHV I�U 4XHUODVWHQ� GLH �EHU HLQHQ *XUW DXIJHEUDFKW ZHUGHQ� LVW ZLH IROJW 
QDFK]XZHLVHQ�  

0��
5G

(G   
 )

)
 d  ������� 

'DEHL LVW 

(G)   GHU %HPHVVXQJVZHUW GHU 4XHUODVW� 

5G)   GHU %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW GXUFK 4XHUODVWHQ� VLHKH �������� 

��� 'LH :HFKVHOZLUNXQJ YRQ 4XHUODVW� %LHJHPRPHQW XQG 1RUPDONUDIW VROOWH XQWHU 9HUZHQGXQJ YRQ ������� 
QDFKJHZLHVHQ ZHUGHQ�  

6.�.5.2 %emeVVungVwert Ger %eDnVSruFKEDrkeLt 

��� )�U XQDXVJHVWHLIWH RGHU DXVJHVWHLIWH 6WHJH VROOWH GHU %HPHVVXQJVZHUW 5G)  GHU %HDQVSUXFKEDUNHLW 
GXUFK |UWOLFKHV %HXOHQ XQWHU 4XHUODVWHQ ZLH IROJW DQJHVHW]W ZHUGHQ�  

0�RZZHII5G � γfW/  )  ������� 

'DEHL LVW 

RZf   GHU FKDUDNWHULVWLVFKH :HUW GHU 6WUHFNJUHQ]H GHV 6WHJPDWHULDOV� 

HII/  GLH ZLUNVDPH /lQJH I�U GLH %HDQVSUXFKEDUNHLW GXUFK 4XHUODVWHQ� GLH DXV IROJHQGHU *OHLFKXQJ 
EHVWLPPW ZHUGHQ VROOWH�  

\)HII O/ F=  ������� 

PLW 

\O   ZLUNVDPH GXUFK GLH 4XHUODVW EHODVWHWH /lQJH� VLHKH �������� HQWVSUHFKHQG GHU /lQJH GHU VWHLIHQ 

$XIODJHUXQJHQ VV � VLHKH �������� 

)F   $EPLQGHUXQJVIDNWRU I�U %HXOHQ LQIROJH 4XHUODVW� VLHKH �������� 
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6.�.5.3 /DVteLnOeLtungVOlnge 
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7\S �D� 7\S �E� 7\S �F� 

%LOG 6.30 ² ELnOeLtung Yon 4uerODVten unG zugeK|rLge %euOwerte 

��� 'LH /DVWHLQOHLWXQJVOlQJH VV  LVW GLH %HODVWXQJVOlQJH DXI GHP *XUW� 6LH GDUI HQWVSUHFKHQG %LOG ���� XQWHU 
%HU�FNVLFKWLJXQJ HLQHU /DVWDXVEUHLWXQJ XQWHU ��� GXUFK PDVVLYH 7HLOH �*XUW� DXIOLHJHQGH *XUWH� YHUJU|�HUW 
ZHUGHQ� -HGRFK VROOWH VV  QLFKW JU|�HU DOV ZE DQJHVHW]W ZHUGHQ� 

��� :HQQ PHKUHUH NRQ]HQWULHUWH (LQ]HOODVWHQ LQ GLFKWHP $EVWDQG DQJUHLIHQ � VV  I�U (LQ]HOODVWHQ ! $EVWDQG 
]ZLVFKHQ GHQ (LQ]HOODVWHQ�� LVW GLH %HDQVSUXFKEDUNHLW LQ GHU 5HJHO VRZRKO I�U MHGH (LQ]HOODVW DOV DXFK I�U GLH 
*HVDPWODVW PLW VV  DOV 0LWWHQDEVWDQG ]ZLVFKHQ GHQ lX�HUHQ /DVWHQ QDFK]XZHLVHQ� 

 

%LOG 6.31 ² /DVteLnOeLtungVOlnge 

6.�.5.4 AEmLnGerungVIDktor )F  I�r GLe %eDnVSruFKEDrkeLt 

��� 'HU $EPLQGHUXQJVIDNWRU )F  I�U GLH %HDQVSUXFKEDUNHLW VROOWH QDFK IROJHQGHU *OHLFKXQJ EHVWLPPW 
ZHUGHQ�  

O
F

)
)

���    DEHU QLFKW JU|�HU DOV ��� ������� 

PLW 

FU

RZZ\
) )

fW O
   O  ������� 

Z
�
Z)FU ���� K(Wk) =  ������� 

\O   ZLUNVDPH GXUFK GLH 4XHUODVW EHODVWHWH /lQJH� GLH PDQ DXV ������� HUKlOW� 
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6.�.5.3 /DVteLnOeLtungVOlnge 
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7\S �D� 7\S �E� 7\S �F� 

%LOG 6.30 ² ELnOeLtung Yon 4uerODVten unG zugeK|rLge %euOwerte 

��� 'LH /DVWHLQOHLWXQJVOlQJH VV  LVW GLH %HODVWXQJVOlQJH DXI GHP *XUW� 6LH GDUI HQWVSUHFKHQG %LOG ���� XQWHU 
%HU�FNVLFKWLJXQJ HLQHU /DVWDXVEUHLWXQJ XQWHU ��� GXUFK PDVVLYH 7HLOH �*XUW� DXIOLHJHQGH *XUWH� YHUJU|�HUW 
ZHUGHQ� -HGRFK VROOWH VV  QLFKW JU|�HU DOV ZE DQJHVHW]W ZHUGHQ� 

��� :HQQ PHKUHUH NRQ]HQWULHUWH (LQ]HOODVWHQ LQ GLFKWHP $EVWDQG DQJUHLIHQ � VV  I�U (LQ]HOODVWHQ ! $EVWDQG 
]ZLVFKHQ GHQ (LQ]HOODVWHQ�� LVW GLH %HDQVSUXFKEDUNHLW LQ GHU 5HJHO VRZRKO I�U MHGH (LQ]HOODVW DOV DXFK I�U GLH 
*HVDPWODVW PLW VV  DOV 0LWWHQDEVWDQG ]ZLVFKHQ GHQ lX�HUHQ /DVWHQ QDFK]XZHLVHQ� 

 

%LOG 6.31 ² /DVteLnOeLtungVOlnge 

6.�.5.4 AEmLnGerungVIDktor )F  I�r GLe %eDnVSruFKEDrkeLt 

��� 'HU $EPLQGHUXQJVIDNWRU )F  I�U GLH %HDQVSUXFKEDUNHLW VROOWH QDFK IROJHQGHU *OHLFKXQJ EHVWLPPW 
ZHUGHQ�  
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PLW 
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RZZ\
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\O   ZLUNVDPH GXUFK GLH 4XHUODVW EHODVWHWH /lQJH� GLH PDQ DXV ������� HUKlOW� 
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��� )�U 6WHJH RKQH /lQJVVWHLIHQ VROOWH GHU )DNWRU )k  DXV %LOG ���� HUPLWWHOW ZHUGHQ� 

��� )�U 6WHJH PLW /lQJVVWHLIHQ VROOWH )k  ZLH IROJW DQJHVHW]W ZHUGHQ� 

V�
�

Z) ���������������� γ���= DEDKk  �������  

'DEHL LVW 

�E   GLH +|KH GHV EHODVWHWHQ 7HLOIHOGHV LVW� GLH DOV OLFKWHU $EVWDQG ]ZLVFKHQ GHP EHODVWHWHQ )ODQVFK XQG 
GHU 6WHLIH DQJHVHW]W ZLUG� 

��������������������� �
��

V ZZZZVO KEKDWK,  ��dγ � ������� 

ZREHL VO,  GDV 7UlJKHLWVPRPHQW �XP GLH ]�]�$FKVH� GHU GHP EHODVWHWHQ )ODQVFK DP QlFKVWHQ OLHJHQGHQ 
6WHLIH� HLQVFKOLH�OLFK PLWZLUNHQGHU 7HLOH GHV 6WHJV QDFK %LOG ���� LVW� *OHLFKXQJ ������� JLOW I�U  

�������� � dd ZKE  XQG HLQH %HODVWXQJ QDFK 7\S �D� LQ %LOG ����� 

6.�.5.5 :LrkVDme EeODVtete /lnge 

��� 'LH ZLUNVDPH EHODVWHWH /lQJH \O  VROOWH PLW ]ZHL GLPHQVLRQVORVHQ 3DUDPHWHUQ �P  XQG �P  EHUHFKQHW 
ZHUGHQ� GLH PLW IROJHQGHU *OHLFKXQJ EHVWLPPW ZHUGHQ�  
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)�U .DVWHQWUlJHU ZLUG IE  LP $XVGUXFN ������� DXI I��W  DXI MHGHU 6HLWH GHV 6WHJV EHJUHQ]W�  

��� )�U GLH )lOOH �D� XQG �E� LQ %LOG ���� VROOWH \O  QDFK IROJHQGHU *OHLFKXQJ EHVWLPPW ZHUGHQ�  

� �  PP  WV   O ��IV\ �� ��� � DEHU d\O  $EVWDQG ]ZLVFKHQ DQJUHQ]HQGHQ 4XHUVWHLIHQ ������� 

��� )�U GHQ )DOO �F� LQ %LOG ���� VROOWH \O  GHU NOHLQHUH :HUW GHU PLW GHQ *OHLFKXQJHQ �������� ������� XQG 

������� HUPLWWHOWHQ :HUWH VHLQ� ,Q ������� VROOWH VV  MHGRFK PLW 1XOO DQJHVHW]W ZHUGHQ� ZHQQ GDV ODVWHLQOHLWHQGH 
7HLO VLFK QLFKW GHU 1HLJXQJ GHV 7UlJHUV DQSDVVW� VLHKH %LOG ����� 

�
I
H

�
�

IH\ �
P �  

W
O  � P  W � O   O ¸̧

¹

·
¨̈
©

§
 ������� 

��IH\ PPWO   O ��  ������� 

 �ZREHL� 

F �  V 
K f

(W k
   O Ve d

ZRZ

�
Z)

�
 ������� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

133 

��� )�U 6WHJH RKQH /lQJVVWHLIHQ VROOWH GHU )DNWRU )k  DXV %LOG ���� HUPLWWHOW ZHUGHQ� 

��� )�U 6WHJH PLW /lQJVVWHLIHQ VROOWH )k  ZLH IROJW DQJHVHW]W ZHUGHQ� 

V�
�

Z) ���������������� γ���= DEDKk  �������  

'DEHL LVW 

�E   GLH +|KH GHV EHODVWHWHQ 7HLOIHOGHV LVW� GLH DOV OLFKWHU $EVWDQG ]ZLVFKHQ GHP EHODVWHWHQ )ODQVFK XQG 
GHU 6WHLIH DQJHVHW]W ZLUG� 

��������������������� �
��

V ZZZZVO KEKDWK,  ��dγ � ������� 

ZREHL VO,  GDV 7UlJKHLWVPRPHQW �XP GLH ]�]�$FKVH� GHU GHP EHODVWHWHQ )ODQVFK DP QlFKVWHQ OLHJHQGHQ 
6WHLIH� HLQVFKOLH�OLFK PLWZLUNHQGHU 7HLOH GHV 6WHJV QDFK %LOG ���� LVW� *OHLFKXQJ ������� JLOW I�U  

�������� � dd ZKE  XQG HLQH %HODVWXQJ QDFK 7\S �D� LQ %LOG ����� 

6.�.5.5 :LrkVDme EeODVtete /lnge 

��� 'LH ZLUNVDPH EHODVWHWH /lQJH \O  VROOWH PLW ]ZHL GLPHQVLRQVORVHQ 3DUDPHWHUQ �P  XQG �P  EHUHFKQHW 
ZHUGHQ� GLH PLW IROJHQGHU *OHLFKXQJ EHVWLPPW ZHUGHQ�  
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)�U .DVWHQWUlJHU ZLUG IE  LP $XVGUXFN ������� DXI I��W  DXI MHGHU 6HLWH GHV 6WHJV EHJUHQ]W�  

��� )�U GLH )lOOH �D� XQG �E� LQ %LOG ���� VROOWH \O  QDFK IROJHQGHU *OHLFKXQJ EHVWLPPW ZHUGHQ�  

� �  PP  WV   O ��IV\ �� ��� � DEHU d\O  $EVWDQG ]ZLVFKHQ DQJUHQ]HQGHQ 4XHUVWHLIHQ ������� 

��� )�U GHQ )DOO �F� LQ %LOG ���� VROOWH \O  GHU NOHLQHUH :HUW GHU PLW GHQ *OHLFKXQJHQ �������� ������� XQG 

������� HUPLWWHOWHQ :HUWH VHLQ� ,Q ������� VROOWH VV  MHGRFK PLW 1XOO DQJHVHW]W ZHUGHQ� ZHQQ GDV ODVWHLQOHLWHQGH 
7HLO VLFK QLFKW GHU 1HLJXQJ GHV 7UlJHUV DQSDVVW� VLHKH %LOG ����� 
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6.�.6 InterDktLon  

6.�.6.1 InterDktLon zwLVFKen 4uerkrDIt� %Legemoment unG NormDOkrDIt 

��� :HQQ GLH *XUWH GLH %HPHVVXQJVZHUWH YRQ %LHJHPRPHQW XQG 1RUPDONUDIW GHV %DXWHLOV JDQ] DXIQHKPHQ� 
PXVV GHU %HPHVVXQJVZHUW GHU 4XHUNUDIWWUDJIlKLJNHLW GHV 6WHJHV QXU LQ GHP LQ ������� ���� EHVFKULHEHQHQ 
)DOO YHUPLQGHUW ZHUGHQ�  

��� :HQQ 5GI�(G MM !  LVW� VROOWHQ GLH IROJHQGHQ EHLGHQ %HGLQJXQJHQ �HQWVSUHFKHQG GHQ .XUYHQ ��� XQG ��� 
LQ %LOG ����� HUI�OOW ZHUGHQ�  

�����
� 5GSO�

5GI�

5GZ�
(G

5GSO�

5GI�(G  
M
M

9
9

M
MM

d¸
¸
¹

·
¨
¨
©

§
��

�
 ������� 

! M  M 5GR�(Gd " 

'DEHL LVW 

!M 5GR� " GHU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW QDFK ����� ���� 

M 5GI�  GHU %HPHVVXQJVZHUW GHU 0RPHQWHQWUDJIlKLJNHLW EHL DXVVFKOLH�OLFKHU :LUNXQJ GHU *XUWH� 

!�= PLQ�$I�⋅hI IR�γ0�� $I�⋅hI IR�γ0��"� 

M 5GSO�  GHU %HPHVVXQJVZHUW GHU SODVWLVFKHQ 0RPHQWHQWUDJIlKLJNHLW� 

��� :LUG DXFK HLQH 1RUPDONUDIW (GN  DXIJHEUDFKW� VR VROOWH 5GSO�M  GXUFK HLQH YHUPLQGHUWH SODVWLVFKH 

0RPHQWHQWUDJIlKLJNHLW 5G1�M  HUVHW]W ZHGHQ� GLH DQJHJHEHQ ZLUG GXUFK� 
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 f$ � $
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5GSO�5G1� ���
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γ
 ������� 

ZREHL I�I�� $$  GLH )OlFKHQ GHU *XUWH VLQG� 

 

%LOG 6.32 ² InterDktLon Yon 4uerkrDIt- unG %LegemomentenEeDnVSruFKEDrkeLt 
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6.�.6.2 InterDktLon zwLVFKen 4uerODVt� %Legemoment unG NormDOkrDIt 

��� :LUNW DXI GHQ 'UXFNJXUW GHV GXUFK %LHJHPRPHQW XQG 1RUPDONUDIW EHDQVSUXFKWHQ 7UlJHUV HLQH 
NRQ]HQWULHUWH /DVW� VR VROOWH GLH %HDQVSUXFKEDUNHLW XQWHU 9HUZHQGXQJ YRQ ������ ������� XQG GHU IROJHQGHQ 
,QWHUDNWLRQVEHGLQJXQJ QDFKJHZLHVHQ ZHUGHQ�  

! ������
5GF�

(G
5GR�

(G
5G
(G  

N
N

M
M

)
)

d¸
¸
¹

·
¨
¨
©

§
�� " ������� 

'DEHL LVW 

!M 5GR� " GHU %HPHVVXQJVZHUW GHU %LHJHPRPHQWHQWUDJIlKLJNHLW QDFK ����� ���� 

N 5GF�  GHU %HPHVVXQJVZHUW GHU 1RUPDONUDIWWUDJIlKLJNHLW� VLHKH �������� 

��� :LUNW GLH NRQ]HQWULHUWH /DVW DXI GHQ =XJJXUW� VR VROOWH GLH %HDQVSUXFKEDUNHLW QDFK ����� XQG ]XVlW]OLFK 
DXFK �������� QDFKJHZLHVHQ ZHUGHQ�  

6.�.� *urtLnGuzLerteV 6tegEOeFKEeuOen 

��� 8P ]X YHUKLQGHUQ� GDVV GHU JHGU�FNWH *XUW LQ GHQ 6WHJ KLQHLQEHXOW� VROOWH QDFKJHZLHVHQ ZHUGHQ� GDVV 
GDV 9HUKlOWQLV ZZ � WE  GHV 6WHJV GLH IROJHQGH %HGLQJXQJ HUI�OOW�  

$
$ 

f
( k  

W
E

IF
Z

RIZ
Z d  ������� 

'DEHL LVW 

Z$  GLH 4XHUVFKQLWWVIOlFKH GHV 6WHJV� 

IF$  GLH 4XHUVFKQLWWVIOlFKH GHV JHGU�FNWHQ *XUWHV� 

!¦RI GLH �����'HKQJUHQ]H GHV )ODQVFKZHUNVWRIIV�" 

'HU )DNWRU k VROOWH ZLH IROJW DQJHVHW]W ZHUGHQ� 

� %HL 1XW]XQJ GHU SODVWLVFKHQ 5RWDWLRQ k = ��� 

� %HL 1XW]XQJ GHU SODVWLVFKHQ 0RPHQWHQWUDJIlKLJNHLW k = ��� 

� %HL 1XW]XQJ GHU HODVWLVFKHQ 0RPHQWHQWUDJIlKLJNHLW k�= ���� 

��� ,VW GHU 7UlJHU LQ GHU VHLWOLFKHQ $QVLFKW JHNU�PPW XQG GHU 'UXFNJXUW OLHJW DXI GHU NRQNDYHQ 6HLWH� VR VROOWH 
GDV 9HUKlOWQLV ZZ � WE  I�U GHQ 6WHJ GLH IROJHQGH %HGLQJXQJ HUI�OOHQ�  

fU 
( E
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ZREHL U GHU .U�PPXQJVUDGLXV GHV 'UXFNJXUWHV LVW�  

��� %HL 7UlJHUQ PLW 4XHUVWHJVWHLIHQ NDQQ GHU *UHQ]ZHUW YRQ ZZ � WE  PLW GHP )DNWRU �
Z ���� DE�  YHUJU|�HUW 

ZHUGHQ� 
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6.�.� 6tegEOeFKVteLIen 

6.�.�.1 6teLIe EnGVteLIen 

��� 'LH VWHLIH (QGVWHLIH �VLHKH %LOG ����� VROOWH DOV ODVWDEWUDJHQGH $XVVWHLIXQJ ZLUNHQ� GLH GLH $XIODJHU�
UHDNWLRQ DQ GHU 8QWHUVW�W]XQJ GHV 7UlJHUV DXIQLPPW� XQG DOV NXU]HU %DONHQ GHU GLH /lQJVPHPEUDQ�
VSDQQXQJHQ LQ GHU (EHQH GHV 6WHJHV DXIQLPPW� 

��� (LQH VWHLIH (QGVWHLIH NDQQ DXV HLQHU 6WHLIH DP 7UlJHUHQGH XQG HLQHU EHLGVHLWLJHQ 4XHUVWHLIH EHVWHKHQ� 
GLH ]XVDPPHQ GLH *XUWH HLQHV NXU]HQ %DONHQV GHU /lQJH IK  ELOGHQ� VLHKH %LOG �����E�� 'HU 6WHJEOHFKVWUHLIHQ 
]ZLVFKHQ GLHVHQ 6WHLIHQ ELOGHW GHQ 6WHJ GHV NXU]HQ %DONHQV� $OWHUQDWLY� NDQQ HLQH (QGVWHLIH DOV 3URILO 
HLQJHI�JW ZHUGHQ� GDV PLW GHP (QGH GHV 6WHJEOHFKV YHUEXQGHQ LVW� 

�!�"� 'LH EHLGVHLWLJH 4XHUVWHLIH NDQQ DOV ODVWDEWUDJHQGH 6WHLIH ZLUNHQ� GLH GLH $XIODJHUUHDNWLRQ DQ GHU 
8QWHUVW�W]XQJ GHV 7UlJHUV DXIQLPPW �VLHKH ��������  

�!�"� 'LH 6WHLIH DP 7UlJHUHQGH VROOWH HLQH 4XHUVFKQLWWVIOlFKH YRQ PLQGHVWHQV eWK �� �
ZI  KDEHQ� ZREHL e 

GHU 0LWWHQDEVWDQG GHU 6WHLIHQ XQG I��� Ke !  LVW� VLHKH %LOG �����E�� 

�!�"� :HQQ QXU GLH (QGVWHLIH HLQH 9HUGUHKXQJ DP 7UlJHUHQGH YHUKLQGHUQ NDQQ� VROOWH GDV 7UlJKHLWV�
PRPHQW �� HS,  GHV (QGVWHLIHQTXHUVFKQLWWHV XP GLH 6WHJPLWWHOIOlFKH GLH IROJHQGH %HGLQJXQJ HUI�OOHQ� 

������ (G(GI
�
ZHS :5WE, d  ������� 

'DEHL LVW 

IW  GHU +|FKVWZHUW GHU *XUWGLFNH GHV 7UlJHUV� 

(G5  GLH $XIODJHUNUDIW DP 7UlJHUHQGH XQWHU %HPHVVXQJVODVW� 

(G:  GLH JHVDPWH %HPHVVXQJVODVW DXI GHU DQJUHQ]HQGHQ 6SDQQZHLWH� 

6.�.�.2 NDFKgLeELge EnGVteLIe unG 6FKrDuEenYerELnGungen 

��� (LQH QDFKJLHELJH (QGVWHLIH NDQQ HLQ HLQ]HOQH EHLGVHLWLJH 6WHLIH VHLQ� ZLH LQ %LOG �����F� JH]HLJW ZLUG� 6LH 
NDQQ DOV ODVWDEWUDJHQGH 6WHLIH ZLUNHQ� GLH GLH $XIODJHUUHDNWLRQ DQ GHU 8QWHUVW�W]XQJ GHV 7UlJHUV DXIQLPPW 
�VLHKH %LOG ��������  

��� )�U GLH 4XHUNUDIWEHDQVSUXFKEDUNHLW HLQHU 6FKUDXEHQYHUELQGXQJ QDFK %LOG �����F� NDQQ GHU JOHLFKH :HUW 
DQJHQRPPHQ ZHUGHQ ZLH I�U GHQ 7UlJHU PLW QDFKJLHELJHU (QGVWHLIH� ZHQQ GHU $EVWDQG ]ZLVFKHQ GHQ 
6FKUDXEHQ S � ��WZ EHWUlJW� 

6.�.�.3 4uerVteLIen DOV =wLVFKenVteLIen 

��� )�U =ZLVFKHQVWHLIHQ� GLH DOV VWDUUH $XIODJHU YRQ ,QQHQIHOGHUQ GHV 6WHJEOHFKHV ZLUNHQ� VROOWHQ GLH 
7UDJIlKLJNHLW XQG GLH 6WHLILJNHLW QDFKJHZLHVHQ ZHUGHQ�  

��� $QGHUH 4XHUVWHLIHQ� GLH =ZLVFKHQVWHLIHQ VLQG� N|QQHQ QDFKJLHELJ DXVJHI�KUW ZHUGHQ� ZREHL LKUH 
6WHLILJNHLW LQ GHU %HUHFKQXQJ YRQ Ĳk  LQ ������� EHU�FNVLFKWLJW ZLUG� 
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��� %HL 4XHUVWHLIHQ� GLH DOV =ZLVFKHQVWHLIHQ DOV VWDUUH $XIODJHU I�U 6WHJEOHFKIHOGHU ZLUNHQ� VROOWH GDV 
7UlJKHLWVPRPHQW VW,  GHQ IROJHQGHQ %HGLQJXQJHQ JHQ�JHQ� 

ZHQQ  �� Z �KD � D � W K, ��ZVW
�
Z���t  ������� 

ZHQQ  �� Z tKD � W K  , �ZZVW ����t  ������� 

'LH 7UDJIlKLJNHLW VROFKHU =ZLVFKHQVWHLIHQ VROOWH I�U HLQH 1RUPDONUDIW GHU *U|�H 0�YZZY �γU fWE9(G �  
QDFKJHZLHVHQ ZHUGHQ� 'D]X ZLUG YU  I�U GDV 6WHJEOHFKIHOG EHUHFKQHW� GDV VLFK ]ZLVFKHQ GHQ EHQDFKEDUWHQ 
6WHLIHQ HUJLEW� ZHQQ GLH EHWUDFKWHWH 6WHLIH DX�HU DFKW EOHLEW� %HL YHUlQGHUOLFKHQ 4XHUNUlIWHQ HUIROJW GHU 
1DFKZHLV I�U GLH 4XHUNUDIW LQ HLQHP $EVWDQG Z��� K  YRQ GHP 5DQG PLW GHU JU|�WHQ 4XHUNUDIW� 

6.�.�.4 /lngVVteLIen 

��� /lQJVVWHLIHQ N|QQHQ HQWZHGHU VWHLI RGHU QDFKJLHELJ VHLQ� ,Q EHLGHQ )lOOHQ VROOWH LKUH 6WHLILJNHLW 
EHU�FNVLFKWLJW ZHUGHQ� ZHQQ PDQ GLH EH]RJHQH 6FKODQNKHLW ZO  LQ ���������� EHVWLPPW� 

��� :LUG GHU :HUW YRQ ZO  GXUFK GDV 7HLOIHOG EHVWLPPW� VR NDQQ GLH 6WHLIH DOV VWHLI EHWUDFKWHW ZHUGHQ� � 

��� 'LH 7UDJIlKLJNHLW VROOWH I�U 1RUPDOVSDQQXQJHQ QDFKJHZLHVHQ ZHUGHQ� ZHQQ GLH 6WHLIHQ EHL GHU 
$QWUDJXQJ GHU 1RUPDOVSDQQXQJHQ LQ 5HFKQXQJ JHVHW]W ZXUGHQ�  

6.�.�.5 6FKweL�nlKte 

���  'LH +DOVQlKWH N|QQHQ I�U GHQ 1HQQZHUW ZK9 �(G  GHV 6FKXEIOXVVHV EHPHVVHQ ZHUGHQ� ZHQQ 9(G GHQ 

:HUW ���� 0�RZZY γU fWK  QLFKW �EHUVFKUHLWHW� %HL JU|�HUHQ :HUWHQ VROOWH� VRIHUQ GHU 6SDQQXQJV]XVWDQG 

QLFKW JHQDXHU HUPLWWHOW ZLUG� GLH +DOVQDKW I�U GHQ 6FKXEIOXVV ���� 0�RZ γK fW  EHPHVVHQ ZHUGHQ�  

6.� %DuteLOe mLt 7rDSezEOeFKVtegen 

��� )�U 9ROOZDQGWUlJHU PLW 6WHJHQ DXV 7UDSH]EOHFK� VLHKH %LOG ����� ZLUG GLH %HDQVSUXFKEDUNHLW GXUFK 
%LHJHPRPHQWH LQ ����� XQG GLH GXUFK 4XHUNUlIWH LQ ����� DQJHJHEHQ� 

$10(5.81* � $XVVFKQLWWH ZHUGHQ PLW GHQ 5HJHOQ I�U 7UDSH]EOHFKVWHJH QLFKW HUIDVVW� 

$10(5.81* � )�U 4XHUODVWHQ N|QQHQ GLH 5HJHOQ LQ ����� DOV YRUVLFKWLJH 1lKHUXQJ YHUZHQGHW ZHUGHQ�  

6.�.1 %eDnVSruFKEDrkeLt GurFK %Legemomente 

��� 'LH %HDQVSUXFKEDUNHLW GXUFK %LHJHPRPHQWH HUJLEW VLFK DXV�  

�
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�0URI�I��

�0URI�I��

5G\�
�

�

�

PLQ

γF

γ

γ

fKWE

fKWE

fKWE

M �  
'UXFNJXUW
'UXFNJXUW
=XJJXUW

   ������� 

ZREHL � RIf  GHU FKDUDNWHULVWLVFKH :HUW GHU �����'HKQJUHQ]H GHV )ODQVFKZHUNVWRIIHV LVW� XQG�� 

� RI]URI� ff U= � GLH $EPLQGHUXQJ LQIROJH YRQ 4XHUPRPHQWHQ LQ GHQ *XUWHQ HLQVFKOLH�W�  
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γ
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f

M
�= � ������� 

]M  4XHUELHJHPRPHQW LP *XUW 

/7F  $EPLQGHUXQJVIDNWRU I�U %LHJHGULOONQLFNHQ QDFK ������ 

$10(5.81* 'DV 4XHUPRPHQW ]M  NDQQ VLFK DXV GHU 6FKXEIOXVVHLQOHLWXQJ LQ GLH *XUWH HUJHEHQ� ZLH LQ %LOG �����G� 
DQJHJHEHQ� 

� 

 

� 

%LOG 6.33 ² 6teg DuV 7rDSezEOeFK 

6.�.2 6FKuEkrDItEeDnVSruFKEDrkeLt 

��� 'LH 6FKXENUDIWEHDQVSUXFKEDUNHLW 5G9  NDQQ ZLH IROJW DQJHVHW]W ZHUGHQ� 

�0

R
ZZF5G

� γ
U

⋅

f
 K W    9  ������� 

ZREHL FU  GHU NOHLQVWH GHU $EPLQGHUXQJVIDNWRUHQ I�U |UWOLFKHV %HXOHQ LVW� OF�U  LVW GHU $EPLQGHUXQJIDNWRU I�U 

JOREDOHV %HXOHQ JF�U  XQG GHU )DNWRU I�U (QWIHVWLJXQJ GHV 0DWHULDOV LQ GHU :(= LVW KD]R�U �  

��� 'HU $EPLQGHUXQJVIDNWRU OF�U  I�U |UWOLFKHV %HXOHQ NDQQ EHUHFKQHW ZHUGHQ DXV�  

���
���

����

OF�
OF� d

�
=

O
U  ������� 

ZREHL GHU UHODWLYH 6FKODQNKHLWVJUDG OF�O  I�U WUDSH]I|UPLJH JHZHOOWH 6WHJEOHFKH ZLH IROJW DQJHVHW]W ZHUGHQ 
NDQQ�  

(
f

 
W

D    R
Z

PD[
OF� ����O  ������� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

140

Nds. MBl. Nr. 3 c/2019

138



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

139 

PLW PD[D DOV JU|�WH %UHLWH GHV JHZHOOWHQ 6WHJEOHFKIHOGHV �R � DD  RGHU �D � VLHKH %LOG �����  

��� 'HU $EPLQGHUXQJVIDNWRU JF�U  I�U JOREDOHV %HXOHQ VROOWH ZLH IROJW DQJHVHW]W ZHUGHQ�  

���
���

���
�

JF�
JF� d

� O
U

 
    ������� 

ZREHL GHU UHODWLYH 6FKODQNKHLWVJUDG JF�O  ZLH IROJW DQJHVHW]W ZLUG� 

W
O

� JFU�

R
JF�

f 
    ������� 

ZREHL GHU :HUW JFU�W  HQWQRPPHQ ZLUG DXV� 

� �
][�JFU�

���� %%  
KW

(    
ZZ

W  ������� 

'DEHL LVW 

���0�
� �

��0
[

Z(W 
D � D � D

D   %  

D
(,%
�
[

] =  

�D  /lQJH GHU :HOOHQ� VLHKH %LOG ����� 

�0 � DD   VLQG �D  GLH %UHLWHQ GHU JHIDOWHWHQ 6WHJEOHFKIHOGHU� VLHKH %LOG ����� 

[,   7UlJKHLWVPRPHQW HLQHU :HOOH GHU /lQJH Z� VLHKH %LOG ����� 

$10(5.81* *OHLFKXQJ ������� JLOW I�U 3ODWWHQ PLW JHOHQNLJHQ .DQWHQ� 

��� 'HU $EPLQGHUXQJVIDNWRU KD]R�U LQ GHU :(= ZLUG LQ ����� DXIJHI�KUW� 

� *renzzuVtlnGe Ger *eErDuFKVtDugOLFKkeLt 

�.1 AOOgemeLneV 

���3 (LQH $OXPLQLXPNRQVWUXNWLRQ PXVV VR HQWZRUIHQ XQG DXVJHI�KUW VHLQ� GDVV VLH DOOH PD�JHEHQGHQ 
$QIRUGHUXQJHQ DQ GLH *HEUDXFKVWDXJOLFKNHLW HUI�OOW�  

��� 'LH JUXQGOHJHQGHQ $QIRUGHUXQJHQ DQ GLH *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW VLQG LQ (1 ����� ��� 
DQJHJHEHQ� 

��� )�U HLQ %DXZHUN VROOWHQ DOOH $QIRUGHUXQJHQ DQ GLH *HEUDXFKVWDXJOLFKNHLW LQ 9HUELQGXQJ PLW GHQ 
]XJHK|ULJHQ /DVWHQ XQG %HUHFKQXQJVYHUIDKUHQ IHVWJHOHJW ZHUGHQ�  

��� :LUG I�U GHQ *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW HLQH SODVWLVFKH 7UDJZHUNVEHUHFKQXQJ GXUFKJHI�KUW� N|QQHQ 
SODVWLVFKH 8PODJHUXQJHQ GHU .UlIWH XQG 0RPHQWH EHUHLWV LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 
DXIWUHWHQ� )DOOV GLHV GHU )DOO LVW� VROOWHQ GLHVH (LQIO�VVH EHU�FNVLFKWLJW ZHUGHQ�  

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI ZHLWHUH $QOHLWXQJHQ JHEHQ�  
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�.2 *renzzuVtDnG Ger *eErDuFKVtDugOLFKkeLt I�r Gen +oFKEDu  

�.2.1 VertLkDOe DurFKELegungen 

��� 'LH *UHQ]ZHUWH GHU KRUL]RQWDOHQ 9HUIRUPXQJ QDFK (1 ����� $����� %LOG $����� VROOWHQ I�U MHGHV 3URMHNW 
IHVWJHOHJW XQG PLW GHP %DXKHUUQ DEJHVWLPPW VHLQ�  

$10(5.81* 'HU 1DWLRQDOH $QKDQJ NDQQ GLH *UHQ]ZHUWH IHVWOHJHQ� 

�.2.2 +orLzontDOe VerIormungen 

��� 'LH *UHQ]ZHUWH GHU KRUL]RQWDOHQ 9HUIRUPXQJ QDFK (1 ����� $����� %LOG $����� VROOWHQ I�U MHGHV 3URMHNW 
IHVWJHOHJW XQG PLW GHP %DXKHUUQ DEJHVWLPPW VHLQ�  

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI GLH *UHQ]ZHUWH IHVWOHJHQ�  

�.2.3 D\nDmLVFKe ELnIO�VVe 

��� 0LW %H]XJ DXI (1 ����� $������� VROOWHQ 6FKZLQJXQJHQ LQ 7UDJZHUNHQ PLW |IIHQWOLFKHU 1XW]XQJ VR 
EHJUHQ]W ZHUGHQ� GDVV HLQH VWDUNH %HHLQWUlFKWLJXQJ I�U GHQ %HQXW]HU YHUPLHGHQ ZLUG� 'LH *UHQ]ZHUWH VROOWHQ 
I�U MHGHV 3URMHNW LQGLYLGXHOO IHVWJHOHJW XQG PLW GHP %DXKHUUQ DEJHVWLPPW ZHUGHQ�  

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI GLH *UHQ]ZHUWH I�U GLH 6FKZLQJXQJHQ YRQ %|GHQ IHVWOHJHQ� 

�.2.4 %ereFKnung Yon eODVtLVFKen VerIormungen 

��� ,P $OOJHPHLQHQ EHUXKW GLH %HUHFKQXQJ GHU HODVWLVFKHQ 9HUIRUPXQJ DXI GHQ :HUWHQ GHV 
%UXWWRTXHUVFKQLWWV GHV %DXWHLOV� )�U VFKODQNH 4XHUVFKQLWWH NDQQ HV MHGRFK HUIRUGHUOLFK VHLQ� YHUPLQGHUWH 
4XHUVFKQLWWVZHUWH ]X QHKPHQ� XP ORNDOHV %HXOHQ �VLHKH ������ ]X EHU�FNVLFKWLJHQ� (EHQVR VROOWHQ (LQIO�VVH 
GHU 5DXPXQWHUWHLOXQJ XQG DQGHUH $XVVWHLIXQJVHLQIO�VVH� (LQIO�VVH ]ZHLWHU 2UGQXQJ XQG bQGHUXQJHQ LQ GHU 
*HRPHWULH EHU�FNVLFKWLJW ZHUGHQ�  

��� )�U 4XHUVFKQLWWH GHU .ODVVH � NDQQ VHU,  DOV ZLUNVDPHV 7UlJKHLWVPRPHQW NRQVWDQW HQWODQJ GHV 7UlJHUV 
DQJHVHW]W ZHUGHQ 

�� HIIJU
R

JU
JUVHU ,  �  , 

f
  �  ,   ,
V

 ����� 

'DEHL LVW 

JU,  GDV 7UlJKHLWVPRPHQW GHV %UXWWRTXHUVFKQLWWV� 

HII,  GDV 7UlJKHLWVPRPHQW GHV ZLUNVDPHQ 4XHUVFKQLWWV LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW PLW 
%HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV� VLHKH !�������"� 

JUV  GLH PD[LPDOH 'UXFNELHJHVSDQQXQJ DP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW� GLH DXI GHP 
%UXWWRTXHUVFKQLWW EHUXKW �LQ GHU )RUPHO SRVLWLY�� 

��� 'XUFKELHJXQJHQ VROOWHQ XQWHU %HU�FNVLFKWLJXQJ GHU 5RWDWLRQVVWHLILJNHLW YRQ KDOEVWDUUHQ .QRWHQ XQG 
P|JOLFKHP ZLHGHUKROWHQ $XIWUHWHQ YRQ |UWOLFKHQ SODVWLVFKHQ 9HUIRUPXQJHQ DP *UHQ]]XVWDQG GHU 
*HEUDXFKVWDXJOLFKNHLW EHUHFKQHW ZHUGHQ� 
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� %emeVVung Yon AnVFKO�VVen 

�.1 %emeVVungVgrunGODgen 

�.1.1 ELnI�Krung 

���3 'LH %HPHVVXQJVZHUWH GHU %HDQVSUXFKEDUNHLWHQ DOOHU $QVFKO�VVH VLQG VR ]X ZlKOHQ� GDVV GLH 
.RQVWUXNWLRQ WUDJIlKLJ EOHLEW XQG GLH LQ � DQJHJHEHQHQ $QIRUGHUXQJHQ HUI�OOW� 

��� 'LH 7HLOVLFKHUKHLWVEHLZHUWH γ0 I�U $QVFKO�VVH VROOWHQ DXI GLH FKDUDNWHULVWLVFKH 7UDJIlKLJNHLW GHU 
YHUVFKLHGHQHQ $UWHQ YRQ $QVFKO�VVHQ DQJHZHQGHW ZHUGHQ� 

$10(5.81* =DKOHQZHUWH I�U γ0 G�UIHQ LP 1DWLRQDOHQ $QKDQJ IHVWJHOHJW ZHUGHQ� ,Q 7DEHOOH ��� VLQG HPSIRKOHQH 
:HUWH DQJHJHEHQ� 

! 
7DEeOOe �.1 ² EmSIoKOene 7eLOVLFKerKeLtVEeLwerte γ0 I�r AnVFKO�VVe 

%HDQVSUXFKEDUNHLW YRQ %DXWHLOHQ XQG 4XHUVFKQLWWHQ γ0� XQG γ0� VLHKH ����� 

%HDQVSUXFKEDUNHLW YRQ 6FKUDXEHQYHUELQGXQJHQ 

γ0� = ���� %HDQVSUXFKEDUNHLW YRQ 1LHWYHUELQGXQJHQ 

%HDQVSUXFKEDUNHLW YRQ /RFKOHLEXQJ 

%HDQVSUXFKEDUNHLW YRQ %RO]HQYHUELQGXQJHQ γ0S = ���� 

%HDQVSUXFKEDUNHLW YRQ 6FKZHL�YHUELQGXQJHQ γ0Z = ���� 

*OHLWZLGHUVWDQG� VLHKH �������  

� LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

� LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

γ0V�VHU = ��� 

γ0V�XOW = ���� 

%HDQVSUXFKEDUNHLW YRQ JHNOHEWHQ 9HUELQGXQJHQ γ0D t ��� 

%HDQVSUXFKEDUNHLW YRQ %RO]HQ LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW γ0S�VHU = ��� 

" 
��� )�U HUP�GXQJVEHDQVSUXFKWH $QVFKO�VVH JHOWHQ ]XVlW]OLFK GLH 5HJHOQ LQ (1 ��������� 

�.1.2 6FKnLttgr|�en 

��� 'LH I�U GHQ 7UDJVLFKHUKHLWVQDFKZHLV YRQ 9HUELQGXQJHQ HUIRUGHUOLFKHQ 6FKQLWWJU|�HQ VROOWHQ QDFK � LQ 
HLQHU 8QWHUVXFKXQJ DP *HVDPWWUDJZHUN HUPLWWHOW ZHUGHQ� 

��� 'LHVH 6FKQLWWJU|�HQ HQWKDOWHQ LQ GHU 5HJHO� 

� (LQIO�VVH DXV 7KHRULH ,,� 2UGQXQJ� 

� (LQIO�VVH DXV ,PSHUIHNWLRQHQ �VLHKH ����� 

� (LQIO�VVH DXV GHU 1DFKJLHELJNHLW GHU 9HUELQGXQJHQ� 

$10(5.81* )�U GLH (LQIO�VVH DXV GHU 1DFKJLHELJNHLW GHU 9HUELQGXQJHQ VLHKH $QKDQJ /� 
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�.1.3 %eDnVSruFKEDrkeLt Yon AnVFKO�VVen 

��� 'LH %HDQVSUXFKEDUNHLW HLQHV $QVFKOXVVHV VROOWH DXI GHU *UXQGODJH GHU %HDQVSUXFKEDUNHLWHQ GHU 
HLQ]HOQHQ 9HUELQGXQJVPLWWHO� GHU 6FKZHL�QlKWH XQG ZHLWHUHU YRUKDQGHQHU .RPSRQHQWHQ GHV $QVFKOXVVHV 
EHVWLPPW ZHUGHQ� 

��� %HL GHU %HPHVVXQJ YRQ $QVFKO�VVHQ VROOWH LQ GHU 5HJHO GLH OLQHDUH (ODVWL]LWlWVWKHRULH DQJHZHQGHW 
ZHUGHQ� $OWHUQDWLY KLHU]X GDUI GLH QLFKWOLQHDUH 7KHRULH DQJHZHQGHW ZHUGHQ� ZHQQ GLH /DVW�9HUVFKLHEXQJV�
(LJHQVFKDIWHQ DOOHU .RPSRQHQWHQ GHV $QVFKOXVVHV EHU�FNVLFKWLJW ZHUGHQ� 

��� :HQQ GDV %HPHVVXQJVPRGHOO )OLH�OLQLHQ� ZLH ]� %� EHLP %ORFN�9HUVDJHQ ]XU *UXQGODJH KDW� VROOWH GLH 
5LFKWLJNHLW GLHVHV 0RGHOOV GXUFK H[SHULPHQWHOOH 9HUVXFKH QDFKJHZLHVHQ ZHUGHQ� 

�.1.4 %emeVVungVDnnDKmen 

��� %HL GHU %HPHVVXQJ YRQ $QVFKO�VVHQ GDUI MHGH ]ZHFNPl�LJH $XIWHLOXQJ GHU 6FKQLWWJU|�HQ DQJHQRPPHQ 
ZHUGHQ� YRUDXVJHVHW]W GDVV�  

D� GLH DQJHQRPPHQHQ LQQHUHQ .UlIWH XQG 0RPHQWH LP *OHLFKJHZLFKW PLW GHQ DQJUHLIHQGHQ .UlIWHQ XQG 
0RPHQWHQ VWHKHQ� 

E� MHGH .RPSRQHQWH GHV $QVFKOXVVHV GLH LKP ]XJHZLHVHQHQ .UlIWH XQG 6SDQQXQJHQ �EHUWUDJHQ NDQQ� 

F� GLH PLW GLHVHU $XIWHLOXQJ YHUEXQGHQHQ 9HUIRUPXQJHQ GDV 9HUIRUPXQJVYHUP|JHQ GHU 9HUELQGXQJVPLWWHO� 
GHU 6FKZHL�QlKWH XQG GHU $QVFKOXVVWHLOH QLFKW �EHUVFKUHLWHQ XQG 

G� GLH LP %HPHVVXQJVPRGHOO DXI GHU $QQDKPH YRQ )OLH�OLQLHQ EHUXKHQGHQ 9HUIRUPXQJHQ DXI SK\VLNDOLVFK 
P|JOLFKHQ 6WDUUN|USHUYHUGUHKXQJHQ �XQG 9HUIRUPXQJHQ LQ GHU (EHQH� EHUXKHQ� 

��� =XVlW]OLFK VROOWH GLH DQJHQRPPHQH 9HUWHLOXQJ GHU 6FKQLWWJU|�HQ EH]�JOLFK GHU 6WHLILJNHLWVYHUKlOWQLVVH LP 
$QVFKOXVV ZLUNOLFKNHLWVQDK VHLQ� 'HU .UDIWIOXVV ZLUG VLFK LPPHU GHQ :HJ GHU JU|�WHQ 6WHLILJNHLW VXFKHQ� %HL 
GHU %HPHVVXQJ YRQ $QVFKO�VVHQ VROOWH GLHVHU .UDIWIOXVV HLQGHXWLJ JHNOlUW XQG NRQVHTXHQW YHUIROJW ZHUGHQ�  

��� (LJHQVSDQQXQJHQ XQG 6SDQQXQJHQ LQIROJH GHV $Q]LHKHQV YRQ 9HUELQGXQJVPLWWHOQ XQG GHU �EOLFKHQ 
3DVVXQJHQDXLJNHLWHQ EUDXFKHQ LQ GHU 5HJHO QLFKW EHU�FNVLFKWLJW ]X ZHUGHQ� 

�.1.5 +erVteOOung unG AuVI�Krung   

��� %HL GHU 'LPHQVLRQLHUXQJ YRQ $QVFKO�VVHQ XQG 6W|�HQ VROOWH DXI HLQH OHLFKWH +HUVWHOOXQJ XQG $XVI�KUXQJ 
JHDFKWHW ZHUGHQ� 

��� $XI )ROJHQGHV VROOWH JHDFKWHW ZHUGHQ�  

� DXI DXVUHLFKHQGHQ 3ODW] I�U HLQH VLFKHUH $XVI�KUXQJ� 

� DXI DXVUHLFKHQGHQ 3ODW] I�U GDV $Q]LHKHQ YRQ 9HUELQGXQJVPLWWHOQ� 

� DXI DXVUHLFKHQGH =XJlQJOLFKNHLW I�U 6FKZHL�DUEHLWHQ� 

� DXI GLH $QIRUGHUXQJHQ GHV 6FKZHL�YHUIDKUHQV XQG  

� DXI GLH $XVZLUNXQJHQ YRQ :LQNHO� XQG /lQJHQWROHUDQ]HQ DXI GLH 3DVVJHQDXLJNHLW� 

��� $X�HUGHP VROOWHQ DXFK GLH IROJHQGHQ $QIRUGHUXQJHQ EHDFKWHW ZHUGHQ�  

� 1DFKWUlJOLFKH 4XDOLWlWVSU�IXQJ� 

� 2EHUIOlFKHQEHKDQGOXQJ XQG 

� ,QVWDQGKDOWXQJ� 

$QIRUGHUXQJHQ DQ GLH $XVI�KUXQJ YRQ $OXPLQLXPWUDJZHUNHQ VLQG LQ !(1 ������" DQJHJHEHQ� 
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�.2 6FKnLttSunkte Ln geVFKrDuEten� genLeteten unG geVFKweL�ten AnVFKO�VVen 

��� ,Q $QVFKO�VVHQ VROOWHQ GLH %DXWHLOH VR DQJHRUGQHW ZHUGHQ� GDVV VLFK LKUH 6FKZHUOLQLHQ LQ HLQHP 3XQNW 
VFKQHLGHQ� 

��� ([]HQWUL]LWlWHQ LQ 6FKQLWWSXQNWHQ YRQ $QVFKO�VVHQ VROOWHQ EHL GHU %HPHVVXQJ EHU�FNVLFKWLJW ZHUGHQ� 
'DYRQ DXVJHQRPPHQ VLQG .RQVWUXNWLRQHQ� I�U GLH QDFKJHZLHVHQ ZXUGH� GDVV GLHV QLFKW QRWZHQGLJ LVW�  

�.3 6FKuEEeDnVSruFKte AnVFKO�VVe mLt 6to�EeDnVSruFKung� 6FKwLngungVEeDnVSruFKung 
oGer /DVtumkeKr 

! 
��� %HL VFKXEEHDQVSUXFKWHQ $QVFKO�VVHQ� GLH KlXILJHQ 6WR�EHODVWXQJHQ RGHU HUKHEOLFKHQ %HODVWXQJHQ DXV 
6FKZLQJXQJHQ DXVJHVHW]W VLQG� VROOWHQ HQWZHGHU 6FKZHL�QlKWH� YRUJHVSDQQWH 6FKUDXEHQ� ,QMHNWLRQV�
VFKUDXEHQ RGHU DQGHUH 6FKUDXEHQ YHUZHQGHW ZHUGHQ� GLH HLQH %HZHJXQJ XQG GDV /|VHQ YRQ %HIHVWLJXQJHQ 
ZLUNVDP YHUKLQGHUQ� 

��� 'DUI LQ HLQHP $QVFKOXVV NHLQ 6FKOXSI DXIWUHWHQ� ZHLO HU /DVWXPNHKU DXVJHVHW]W LVW �RGHU DXV DQGHUHQ 
*U�QGHQ�� VROOWHQ HQWZHGHU JOHLWIHVWH 9HUELQGXQJHQ PLW YRUJHVSDQQWHQ 6FKUDXEHQ �.DWHJRULH % RGHU &� VLHKH 
������� 3DVVVFKUDXEHQ RGHU 6FKZHL�YHUELQGXQJHQ YHUZHQGHW ZHUGHQ� 

��� ,Q :LQGYHUElQGHQ XQG�RGHU 6WDELOLVLHUXQJVYHUElQGHQ G�UIHQ 6FKHU��/RFKOHLEXQJVYHUELQGXQJHQ PLW 
6FKUDXEHQ �.DWHJRULH $� ������ YHUZHQGHW ZHUGHQ� 

" 

�.4 .ODVVLILzLerung Yon AnVFKO�VVen 

$10(5.81* (PSIHKOXQJHQ I�U GLH .ODVVLIL]LHUXQJ YRQ $QVFKO�VVHQ ZHUGHQ LQ $QKDQJ / JHJHEHQ� 

�.5 6FKrDuEen-� NLet- unG %oOzenYerELnGungen 

�.5.1 5DnG- unG /oFKDEVtlnGe I�r 6FKrDuEen unG NLete 

��� 'LH 5DQG� XQG /RFKDEVWlQGH I�U 6FKUDXEHQ XQG 1LHWH VROOWHQ VR JHZlKOW ZHUGHQ� GDVV .RUURVLRQ XQG 
|UWOLFKHV %HXOHQ YHUKLQGHUW ZHUGHQ XQG HLQHQ OHLFKWHQ (LQEDX GHU 6FKUDXEHQ XQG 1LHWH HUODXEHQ� 

��� %HL PLQLPDOHQ 5DQG� XQG /RFKDEVWlQGHQ VLQG NHLQH 0LQXVWROHUDQ]HQ ]XOlVVLJ� GXUFK GLH GLHVH $EVWlQGH 
ZHLWHU YHUULQJHUW ZHUGHQ N|QQHQ� 

��� 'LH 5DQG� XQG /RFKDEVWlQGH VROOWHQ DXFK GLH *�OWLJNHLWVJUHQ]HQ GHU 5HJHOQ HLQKDOWHQ� PLW GHQHQ GHU 
%HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW GHU 6FKUDXEHQ XQG 1LHWH EHVWLPPW ZLUG� 

���  *UHQ]ZHUWH I�U 5DQG� XQG /RFKDEVWlQGH VLQG LQ 7DEHOOH ��� DQJHJHEHQ�  
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7DEeOOe �.2 ² *renzwerte unG SODnml�Lge :erte I�r 5DnG- unG /oFKDEVtlnGe 

� � � � � 

5DnG- unG 
/oFKDEVtlnGe 
VLeKe %LOGer �.1 

unG �.2 

0LnL-
mum 

5egeO-
DEVtDnG 

0D[Lmum�� �� �� 

7rDgwerke DuV AOumLnLumwerkVtoIIen nDFK 7DEeOOe 3.1D 

$OXPLQLXP� GDV GHP :HWWHU 
RGHU DQGHUHQ NRUURVLYHQ 
(LQIO�VVHQ DXVJHVHW]W LVW� 

$OXPLQLXP� GDV QLFKW GHP 
:HWWHU RGHU DQGHUHQ NRUURVLYHQ 

(LQIO�VVHQ DXVJHVHW]W LVW� 

5DQGDEVWDQG e� ���G� �� ���G� �W�� �� PP 'HU JU|�WH :HUW YRQ� 
��W�RGHU ��� PP 

5DQGDEVWDQG e� ���G� �� ���G� �W � �� PP 'HU JU|�WH :HUW YRQ� 
��W RGHU ��� PP 

5DQGDEVWDQG e� 
I�U /DQJO|FKHU �� 

/DQJO|FKHU ZHUGHQ QLFKW HPSIRKOHQ 

/DQJO|FKHU GHU .DWHJRULH $� VLHKH ������!�"� ² ���� 

5DQGDEVWDQG e� 
I�U /DQJO|FKHU �� 

/DQJO|FKHU ZHUGHQ QLFKW HPSIRKOHQ 

/DQJO|FKHU GHU .DWHJRULH $� VLHKH ������!�"� ² ���� 

'UXFNVWlEH  
�VLHKH %LOG ����� 

/RFKDEVWDQG S� 

���G� ���G� 'UXFNVWlEH�  

GHU NOHLQVWH :HUW YRQ� 
��W�RGHU ��� PP 

'UXFNVWlEH�  

'HU NOHLQVWH :HUW YRQ� 
��W RGHU ��� PP 

=XJVWlEH  
�VLHKH %LOG �����  

/RFKDEVWlQGH S�� 
S���� S��, 

���G� ���G� I�U GLH DX�HQ OLHJHQGH 5HLKH 
YRQ 9HUELQGXQJVPLWWHOQ� 
'HU NOHLQVWH :HUW YRQ� 
��W�RGHU ��� PP 

)�U GLH LQQHQ OLHJHQGH 5HLKH 
YRQ 9HUELQGXQJVPLWWHOQ� 
'HU NOHLQVWH :HUW YRQ� 
��W RGHU ��� PP 

����IDFKHV GHU :HUWH  
YRQ 6SDOWH � 

$EVWDQG S� �� ���G� ���G� 'HU NOHLQVWH :HUW YRQ� 
��W RGHU ��� PP 

'HU NOHLQVWH :HUW YRQ� 
��W RGHU ��� PP 

�� .HLQH %HVFKUlQNXQJ GHU 0D[LPDOZHUWH I�U 5DQG� XQG /RFKDEVWlQGH� DX�HU�  

 EHL GUXFNEHDQVSUXFKWHQ %DXWHLOHQ ]XU 9HUPHLGXQJ YRQ |UWOLFKHP %HXOHQ XQG .RUURVLRQ YRQ GHP :HWWHU RGHU DQGHUHQ NRUURVLYHQ 
(LQIO�VVHQ DXVJHVHW]WHQ %DXWHLOHQ 

 EHL ]XJEHDQVSUXFKWHQ %DXWHLOHQ ]XU 9HUPHLGXQJ YRQ .RUURVLRQ YRQ GHP :HWWHU RGHU DQGHUHQ NRUURVLYHQ (LQIO�VVHQ DXVJHVHW]WHQ 
%DXWHLOHQ� 

�� 'HU :LGHUVWDQG GUXFNEHDQVSUXFKWHU %OHFKH JHJHQ ORNDOHV %HXOHQ ]ZLVFKHQ GHQ 9HUELQGXQJVPLWWHOQ VROOWH !QDFK ���" 
!gestrichener Text" XQWHU 9HUZHQGXQJ GHU .QLFNOlQJH ��� S� EHUHFKQHW ZHUGHQ� /RNDOHV %HXOHQ ]ZLVFKHQ GHQ 
9HUELQGXQJVPLWWHOQ EUDXFKW QLFKW QDFKJHZLHVHQ ]X ZHUGHQ� ZHQQ S��W  NOHLQHU DOV  �H LVW� �'HU 5DQGDEVWDQG TXHU ]XU 
.UDIWULFKWXQJ VROOWH GHQ $QIRUGHUXQJHQ DQ GHQ :LGHUVWDQG JHJHQ ORNDOHV %HXOHQ YRQ GUXFNEHDQVSUXFKWHQ HLQVHLWLJ JHVW�W]WHQ 
*XUWHQ HQWVSUHFKHQ� VLHKH ����� ± ������� !gestrichener Text"  

�� W LVW GLH 'LFNH GHV G�QQVWHQ� DX�HQOLHJHQGHQ %OHFKV� 

�� /DQJO|FKHU ZHUGHQ QLFKW HPSIRKOHQ� I�U /DQJO|FKHU GHU .DWHJRULH $ VLHKH �������� 

�� �%HL YHUVHW]W DQJHRUGQHWHQ 6FKUDXEHQUHLKHQ NDQQ GHU PLQLPDOH /RFKDEVWDQG PLW S�   ���G�  DQJHQRPPHQ ZHUGHQ� ZHQQ GHU 
0LQGHVWDEVWDQG V� ]ZLVFKHQ ]ZHL 9HUELQGXQJVPLWWHOQ � ��� G� EHWUlJW� VLHKH %LOG ��� �E��� 

�� )�U GLH 0LQGHVWZHUWH YRQ e� XQG e� VROOWHQ NHLQH 0LQXVWROHUDQ]HQ VRQGHUQ QXU 3OXVWROHUDQ]HQ IHVWJHOHJW ZHUGHQ� 
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� 

 
 

�D� �E� 

%LOG �.1 ² %ezeLFKnungen Ger AEVtlnGe zwLVFKen VerELnGungVmLtteOn 

  

%LOG �.2 ² VerVetzte /oFKDnorGnung EeL GruFk-
EeDnVSruFKten %DuteLOen 

%LOG �.3 ²/oFKDEVtlnGe EeL zugEeDnVSruFKten 
%DuteLOen 

 

 

%LOG �.4 ² /DngO|FKer� 

��� /DQJO|FKHU ZHUGHQ QLFKW HPSIRKOHQ� /DQJO|FKHU N|QQHQ MHGRFK LQ 9HUELQGXQJHQ GHU .DWHJRULH $ PLW 
UHFKWZLQNOLJ ]XU 5LFKWXQJ GHV /DQJORFKV ZLUNHQGHQ .UlIWHQ YHUZHQGHW ZHUGHQ� 

��� 'LH PD[LPDOH /lQJH HLQHV /DQJORFKV VROOWH EHL HLQHP NXU]HQ /DQJORFK ����G � � PP� XQG EHL HLQHP 
ODQJHQ /DQJORFK ����G � � PP� EHWUDJHQ� 

��� 'LH PD[LPDOH /RFKEUHLWH� G� K� GLH $EPHVVXQJ LQ .UDIWULFKWXQJ VROOWH G � � PP EHWUDJHQ� 

��� 'HU LQ .UDIWULFKWXQJ OLHJHQGH $EVWDQG e� ]ZLVFKHQ /RFKUDQG XQG %DXWHLOHQGH VROOWH JU|�HU DOV 
��� �G � � PP�� GHU UHFKWZLQNOLJ ]XU .UDIWULFKWXQJ OLHJHQGH $EVWDQG e� ]ZLVFKHQ /RFKUDQG XQG %DXWHLOUDQG 
VROOWH JU|�HU DOV G � � PP VHLQ�  
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��� 'HU LQ .UDIWULFKWXQJ OLHJHQGH $EVWDQG S� ]ZLVFKHQ GHQ 5lQGHUQ ]ZHLHU EHQDFKEDUWHU /|FKHU XQG GHU 
UHFKWZLQNOLJ ]XU .UDIWULFKWXQJ OLHJHQGH $EVWDQG S� ]ZLVFKHQ GHQ 5lQGHUQ ]ZHLHU EHQDFKEDUWHU /|FKHU VROOWH 
JU|�HU DOV ��G � � PP� VHLQ�  

���� 6FKUDXEHQ LQ /DQJO|FKHUQ QDFK .DWHJRULH $ VROOWHQ QDFK 7DEHOOH ��� QDFKJHZLHVHQ ZHUGHQ� VLHKH 
������ 

���� )�U �EHUJUR�H /|FKHU JHOWHQ GLH 5HJHOQ LQ ���� ��� XQG ����� 

!���� hEHUJUR�H /|FKHU G�UIHQ LQ 6FKUDXEYHUELQGXQJHQ GHU .DWHJRULH $ G�UIHQ YHUZHQGHW ZHUGHQ� ZHQQ 
GLH IROJHQGHQ %HGLQJXQJHQ HUI�OOW VLQG� 

� HLQ P|JOLFKHUZHLVH DXIWUHWHQGHV JU|�HUHV 6HW]HQ GHV 7UDJZHUNV RGHU GHV %DXWHLOV LVW ]XOlVVLJ� 

� HV WULWW NHLQH /DVWXPNHKU DXI� 

� �EHUJUR�H /|FKHU ZHUGHQ DXI HLQHU 6HLWH HLQHU 9HUELQGXQJ YHUZHQGHW� ZREHL VLH LP ]X EHIHVWLJHQGHQ 
%DXWHLO RGHU LQ GHQ %HIHVWLJXQJVYRUULFKWXQJHQ �'HFNSODWWHQ� .QRWHQEOHFKHQ� YHUZHQGHW ZHUGHQ VROOWHQ� 

� GLH %HVWLPPXQJHQ I�U JHRPHWULVFKH 7ROHUDQ]HQ I�U �EHUJUR�H /|FKHU QDFK (1 ������ ZHUGHQ 
HLQJHKDOWHQ� 

� EHL 6FKUDXEHQ PLW HLQHP 'XUFKPHVVHU G d �� PP LVW GHU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW 
GHU 6FKUDXEHQJUXSSH JHULQJHU DOV GHU %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW GHU 6FKUDXEHQJUXSSH� 
6LHKH DXFK ����� ����" 

�.5.2 /oFKDEmLnGerungen 

�.5.2.1 AOOgemeLneV 

��� $XVI�KUOLFKH 5HJHOQ I�U GLH %HPHVVXQJ YRQ %DXWHLOHQ PLW /|FKHUQ VLHKH ������  

�.5.2.2 %OoFkYerVDgen Yon 6FKrDuEengruSSen 

��� 'DV %ORFNYHUVDJHQ HLQHU 6FKUDXEHQJUXSSH EHVWHKW DXV HLQHP 6FKXEYHUVDJHQ GHV %OHFKV HQWODQJ GHU 
6FKUDXEHQUHLKH DP VFKXEEHDQVSUXFKWHQ 5DQG GHU 6FKUDXEHQJUXSSH LQ .RPELQDWLRQ PLW HLQHP =XJYHUVDJHQ 
GHV %OHFKV HQWODQJ GHU 6FKUDXEHQUHLKH DP ]XJEHDQVSUXFKWHQ 5DQG GHU 6FKUDXEHQJUXSSH� %LOG ��� VWHOOW 
%ORFNYHUVDJHQ GDU� 

��� )�U HLQH V\PPHWULVFK DQJHRUGQHWH 6FKUDXEHQJUXSSH XQWHU ]HQWULVFKHU %HODVWXQJ HUJLEW VLFK GHU :LGHU�
VWDQG JHJHQ %ORFNYHUVDJHQ 9HII���5G ]X  

9HII���5G =  fX $QW � γ0� � �� � ¥�� fR $QY � γ0� ����� 

'DEHL LVW 

$QW GHU ]XJEHDQVSUXFKWH 1HWWRTXHUVFKQLWW� 

$QY GHU VFKXEEHDQVSUXFKWH 1HWWRTXHUVFKQLWW� 

��� )�U HLQH 6FKUDXEHQJUXSSH XQWHU H[]HQWULVFKHU %HODVWXQJ HUJLEW VLFK GHU :LGHUVWDQG JHJHQ 
%ORFNYHUVDJHQ 9HII���5G ]X� 

9HII���5G = ��� fX $QW � γ0� � �� � ¥�� fR $QY � γ0� ����� 
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/egenGe 

�  NOHLQH =XJNUDIW   
�  JUR�H 6FKXENUDIW  
�  NOHLQH 6FKXENUDIW   
�  JUR�H =XJNUDIW 

 

 

%LOG �.5 ² %OoFkYerVDgen Yon 6FKrDuEengruSSen 

�.5.2.3 :LnkeOSroILOe unG :LnkeOSroILOe mLt 5DnGYerVtlrkungen (:uOVtSroILOe) 

��� %HL XQV\PPHWULVFKHQ %DXWHLOHQ XQG EHL XQV\PPHWULVFK DQJHVFKORVVHQHQ !=XJ� XQG 'UXFNEDX�
WHLOHQ"� ZLH ]� %� EHL :LQNHOSURILOHQ RGHU :LQNHOSURILOHQ PLW 5DQGYHUVWlUNXQJHQ �:XOVWSURILOHQ�� VROOWHQ GLH 
([]HQWUL]LWlW GHU 6FKUDXEHQ XQG GLH $XVZLUNXQJ GHU /RFK� XQG 5DQGDEVWlQGH GHU 6FKUDXEHQ EHL GHU 
(UPLWWOXQJ GHU %HDQVSUXFKEDUNHLW GHU $QVFKO�VVH EHDFKWHW ZHUGHQ� 

��� :LQNHOSURILOH XQG :LQNHOSURILOH PLW 5DQGYHUVWlUNXQJHQ� GLH QDFK %LOG ��� PLW HLQHU HLQ]LJHQ 
6FKUDXEHQUHLKH DQJHVFKORVVHQ VLQG� G�UIHQ DOV ]HQWULVFK EHODVWHW EHUHFKQHW ZHUGHQ� 'LH %HDQVSUXFKEDUNHLW 
GHV 1HWWRTXHUVFKQLWWV LVW ZLH IROJW ]X HUPLWWHOQ� 
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/egenGe 

�D�  HLQH 6FKUDXEH�  
�E�  ]ZHL 6FKUDXEHQ  
�F�  GUHL 6FKUDXEHQ 

%LOG �.6 ² !AnVFKO�VVe Yon :LnkeOSroILOen"  

PLW � 6FKUDXEH� 
γ0�

X�
5GX�

� f$N =  ����� 

PLW � 6FKUDXEHQ� 
0�

XQHW�
5GX� γ

E f$
N =  ����� 

PLW � 6FKUDXEHQ� 
γ

E

0�

XQHW�
5GX�   

f$
N  ����� 

ZREHL  

�� XQG �� YRP /RFKDEVWDQG S� DEKlQJLJH $EPLQGHUXQJVEHLZHUWH QDFK 7DEHOOH ��� VLQG� )�U 

=ZLVFKHQZHUWH YRQ S� GDUI GHU :HUW � GXUFK OLQHDUH ,QWHUSRODWLRQ HUPLWWHOW ZHUGHQ� 

$QHW LVW GLH 1HWWRTXHUVFKQLWWVIOlFKH GHV :LQNHOV� )�U :LQNHO PLW XQJOHLFKHQ 6FKHQNHOOlQJHQ� GLH 
DQ GHP NOHLQHUHQ 6FKHQNHO DQJHVFKORVVHQ VLQG� VROOWH $QHW ZLH GLH 1HWWRTXHUVFKQLWWVIOlFKH 
HLQHV lTXLYDOHQWHQ JOHLFKVFKHQNOLJHQ :LQNHOSURILOV PLW GHQ 0D�HQ GHU NXU]HQ 6FKHQNHOOlQJH 
EHPHVVHQ ZHUGHQ� 

!gestrichener Text" 

7DEeOOe �.3 ² AEmLnGerungVEeLwerte E� unG E� 

/RFKDEVWDQG S� d ��� G� t ��� G� 

E� I�U � 6FKUDXEHQ ��� ��� 

E� I�U � RGHU PHKU 6FKUDXEHQ ��� ��� 
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/egenGe 

�D�  HLQH 6FKUDXEH�  
�E�  ]ZHL 6FKUDXEHQ  
�F�  GUHL 6FKUDXEHQ 

%LOG �.6 ² !AnVFKO�VVe Yon :LnkeOSroILOen"  

PLW � 6FKUDXEH� 
γ0�

X�
5GX�

� f$N =  ����� 

PLW � 6FKUDXEHQ� 
0�

XQHW�
5GX� γ

E f$
N =  ����� 

PLW � 6FKUDXEHQ� 
γ

E

0�

XQHW�
5GX�   

f$
N  ����� 

ZREHL  

�� XQG �� YRP /RFKDEVWDQG S� DEKlQJLJH $EPLQGHUXQJVEHLZHUWH QDFK 7DEHOOH ��� VLQG� )�U 

=ZLVFKHQZHUWH YRQ S� GDUI GHU :HUW � GXUFK OLQHDUH ,QWHUSRODWLRQ HUPLWWHOW ZHUGHQ� 

$QHW LVW GLH 1HWWRTXHUVFKQLWWVIOlFKH GHV :LQNHOV� )�U :LQNHO PLW XQJOHLFKHQ 6FKHQNHOOlQJHQ� GLH 
DQ GHP NOHLQHUHQ 6FKHQNHO DQJHVFKORVVHQ VLQG� VROOWH $QHW ZLH GLH 1HWWRTXHUVFKQLWWVIOlFKH 
HLQHV lTXLYDOHQWHQ JOHLFKVFKHQNOLJHQ :LQNHOSURILOV PLW GHQ 0D�HQ GHU NXU]HQ 6FKHQNHOOlQJH 
EHPHVVHQ ZHUGHQ� 

!gestrichener Text" 

7DEeOOe �.3 ² AEmLnGerungVEeLwerte E� unG E� 

/RFKDEVWDQG S� d ��� G� t ��� G� 

E� I�U � 6FKUDXEHQ ��� ��� 

E� I�U � RGHU PHKU 6FKUDXEHQ ��� ��� 
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�.5.3 .DtegorLen Yon 6FKrDuEenYerELnGungen 

�.5.3.1 6FKerYerELnGungen 

��� 6FKUDXEHQYHUELQGXQJHQ PLW 6FKHUEHDQVSUXFKXQJ VROOWHQ HLQHU GHU LQ 7DEHOOH ��� DXIJHI�KUWHQ 
.DWHJRULHQ HQWVSUHFKHQ�  

7DEeOOe �.4 ² .DtegorLen Yon 6FKrDuEenYerELnGungen 

6FKerEeDnVSruFKte VerELnGungen 

.DtegorLe NDFKweLVe %emerkungen 

$� 6FKHU��/RFKOHLEXQJVYHUELQGXQJ 

5GY�(GY� )) d  

5GE�(GY� )) d  

5GQHW�(GY� N) d6  

.HLQH 9RUVSDQQXQJ HUIRUGHUOLFK� 

$OOH )HVWLJNHLWVNODVVHQ YRQ ��� ELV ����� 

0�XQHW5GQHW� ���0 γf$N =  

%� *OHLWIHVWH 9HUELQGXQJ LP *UHQ]�
]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

VHU5G�V�VHU(G�Y� )) d   

5GY�(GY� )) d  

5GE�(GY� )) d  

5GQHW�(GY� N) d6  

VHU5G�QHW�VHU(G�Y� N) d6  

+RFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� 

.HLQ *OHLWHQ LP *UHQ]]XVWDQG GHU 
*HEUDXFKVWDXJOLFKNHLW� 

 

0�XQHW5GQHW� ���0 γf$N =  

0�RQHWVHU5G�QHW� �γf$N =  

&� *OHLWIHVWH 9HUELQGXQJ LP *UHQ]�
]XVWDQG GHU 7UDJIlKLJNHLW  

5GV�(GY� )) d  

5GE�(GY� )) d  

5GQHW�(GY� N) d6  

! VHU5G�QHW�(GY� N) d6 " 

+RFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� 

.HLQ *OHLWHQ LP *UHQ]]XVWDQG GHU 
7UDJIlKLJNHLW� 

0�XQHW5GQHW� ���0 γf$N =  

0�RQHWVHU5G�QHW� �γf$N =  

=ugEeDnVSruFKte VerELnGungen 

.DtegorLe NDFKweLV %emerkungen 

'� QLFKW YRUJHVSDQQW 
5GW�(GW� )) d  

5GS�(GW� %) d  
$OOH )HVWLJNHLWVNODVVHQ YRQ ��� ELV ����� 

(� YRUJHVSDQQW 
5GW�(GW� )) d  

5GS�(GW� %) d  
+RFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� 
����� RGHU �����6FKUDXEHQ� 

/egenGe 
FY�(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

FY�(G�VHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

FY�5G %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW HLQHU 6FKUDXEH 

FE�5G %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW HLQHU 6FKUDXEH 

)V�5G�VHU %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV HLQHU 6FKUDXEH LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

)V�5G %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV HLQHU 6FKUDXEH LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

)W�(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

)W�5G  %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW HLQHU 6FKUDXEH 

$QHW 1HWWRIOlFKH� VLHKH ������� �QXU %DXWHLOH XQWHU =XJ� 

%3�5G %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW DXI 'XUFKVWDQ]HQ� VLHKH 7DEHOOH ��� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

149 

�.5.3 .DtegorLen Yon 6FKrDuEenYerELnGungen 

�.5.3.1 6FKerYerELnGungen 

��� 6FKUDXEHQYHUELQGXQJHQ PLW 6FKHUEHDQVSUXFKXQJ VROOWHQ HLQHU GHU LQ 7DEHOOH ��� DXIJHI�KUWHQ 
.DWHJRULHQ HQWVSUHFKHQ�  

7DEeOOe �.4 ² .DtegorLen Yon 6FKrDuEenYerELnGungen 

6FKerEeDnVSruFKte VerELnGungen 

.DtegorLe NDFKweLVe %emerkungen 

$� 6FKHU��/RFKOHLEXQJVYHUELQGXQJ 

5GY�(GY� )) d  

5GE�(GY� )) d  

5GQHW�(GY� N) d6  

.HLQH 9RUVSDQQXQJ HUIRUGHUOLFK� 

$OOH )HVWLJNHLWVNODVVHQ YRQ ��� ELV ����� 

0�XQHW5GQHW� ���0 γf$N =  

%� *OHLWIHVWH 9HUELQGXQJ LP *UHQ]�
]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

VHU5G�V�VHU(G�Y� )) d   

5GY�(GY� )) d  

5GE�(GY� )) d  

5GQHW�(GY� N) d6  

VHU5G�QHW�VHU(G�Y� N) d6  

+RFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� 

.HLQ *OHLWHQ LP *UHQ]]XVWDQG GHU 
*HEUDXFKVWDXJOLFKNHLW� 

 

0�XQHW5GQHW� ���0 γf$N =  

0�RQHWVHU5G�QHW� �γf$N =  

&� *OHLWIHVWH 9HUELQGXQJ LP *UHQ]�
]XVWDQG GHU 7UDJIlKLJNHLW  

5GV�(GY� )) d  

5GE�(GY� )) d  

5GQHW�(GY� N) d6  

! VHU5G�QHW�(GY� N) d6 " 

+RFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� 

.HLQ *OHLWHQ LP *UHQ]]XVWDQG GHU 
7UDJIlKLJNHLW� 

0�XQHW5GQHW� ���0 γf$N =  

0�RQHWVHU5G�QHW� �γf$N =  

=ugEeDnVSruFKte VerELnGungen 

.DtegorLe NDFKweLV %emerkungen 

'� QLFKW YRUJHVSDQQW 
5GW�(GW� )) d  

5GS�(GW� %) d  
$OOH )HVWLJNHLWVNODVVHQ YRQ ��� ELV ����� 

(� YRUJHVSDQQW 
5GW�(GW� )) d  

5GS�(GW� %) d  
+RFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� 
����� RGHU �����6FKUDXEHQ� 

/egenGe 
FY�(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

FY�(G�VHU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

FY�5G %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW HLQHU 6FKUDXEH 

FE�5G %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW HLQHU 6FKUDXEH 

)V�5G�VHU %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV HLQHU 6FKUDXEH LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

)V�5G %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV HLQHU 6FKUDXEH LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

)W�(G %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW DXI HLQH 6FKUDXEH LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

)W�5G  %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW HLQHU 6FKUDXEH 

$QHW 1HWWRIOlFKH� VLHKH ������� �QXU %DXWHLOH XQWHU =XJ� 

%3�5G %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW DXI 'XUFKVWDQ]HQ� VLHKH 7DEHOOH ��� 
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��� .DWHJRULH $� 6FKHU��/RFKOHLEXQJVYHUELQGXQJHQ 

,Q GLHVHU .DWHJRULH VROOWHQ NRUURVLRQVJHVFK�W]WH 6WDKOVFKUDXEHQ �JHZ|KQOLFKH RGHU KRFKIHVWH 6FKUDXEHQ�� 
6FKUDXEHQ DXV QLFKWURVWHQGHP 6WDKO� $OXPLQLXPVFKUDXEHQ RGHU $OXPLQLXPQLHWH YHUZHQGHW ZHUGHQ� (LQH 
9RUVSDQQXQJ RGHU VSH]LHOOH 6FKXW]PD�QDKPHQ I�U GLH .RQWDNWIOlFKHQ VLQG QLFKW HUIRUGHUOLFK� 
!gestrichener Text"�

��� .DWHJRULH %� *OHLWIHVWH 9HUELQGXQJHQ LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

,Q GLHVHU .DWHJRULH VROOWHQ KRFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� GLH LQ hEHUHLQVWLPPXQJ PLW !(1 ������" 
NRQWUROOLHUW YRUJHVSDQQW ZHUGHQ� YHUZHQGHW ZHUGHQ� ,P *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW VROOWH NHLQ 
*OHLWHQ DXIWUHWHQ� 'LH ]X EHWUDFKWHQGH .RPELQDWLRQ GHU (LQZLUNXQJHQ VROOWH ����� I�U GLH /DVWIlOOH HQWQRPPHQ 
ZHUGHQ� LQ GHQHQ NHLQ *OHLWHQ DXIWUHWHQ GDUI� 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW LP 
*UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW VROOWH GHQ %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV LP *UHQ]]XVWDQG 
GHU *HEUDXFKVWDXJOLFKNHLW QDFK ����� QLFKW �EHUVFKUHLWHQ� !gestrichener Text" 

��� .DWHJRULH &� *OHLWIHVWH 9HUELQGXQJHQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

,Q GLHVHU .DWHJRULH VROOWHQ KRFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� GLH LQ hEHUHLQVWLPPXQJ PLW !(1 ������" 
NRQWUROOLHUW YRUJHVSDQQW ZHUGHQ� YHUZHQGHW ZHUGHQ� ,P *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW VROOWH NHLQ 
*OHLWHQ DXIWUHWHQ� !gestrichener Text" 

���  =XVlW]OLFK VROOWH GHU %HPHVVXQJVZHUW GHU 1RUPDONUDIWWUDJIlKLJNHLW LP 1HWWRTXHUVFKQLWW DQ 6FKUDXEHQ�
O|FKHUQ NQHW�5G LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW ZLH IROJW DQJHQRPPHQ ZHUGHQ� 

1QHW�5G = ��� $QHW IX�γ0� ����� 

�.5.3.2 =ugEeDnVSruFKte VerELnGungen 

��� $XI =XJ EHDQVSUXFKWH 6FKUDXEHQYHUELQGXQJHQ VROOWHQ HLQHU GHU LQ 7DEHOOH ��� DXIJHI�KUWHQ .DWHJRULHQ 
HQWVSUHFKHQ� 

��� .DtegorLe D: VerELnGungen mLt nLFKtYorgeVSDnnten 6FKrDuEen  

,Q GLHVHU .DWHJRULH VROOWHQ 6FKUDXEHQ GHU )HVWLJNHLWVNODVVHQ ��� ELV HLQVFKOLH�OLFK ����� $OXPLQLXPVFKUDXEHQ 
RGHU 6FKUDXEHQ DXV QLFKWURVWHQGHP 6WDKO YHUZHQGHW ZHUGHQ� (LQH 9RUVSDQQXQJ LVW QLFKW HUIRUGHUOLFK� 
9HUELQGXQJHQ GLHVHU .DWHJRULH VROOWHQ QLFKW DXVJHI�KUW ZHUGHQ� ZHQQ VLH KlXILJ ZHFKVHOQGHQ 
=XJVSDQQXQJHQ DXVJHVHW]W VLQG� 6LH N|QQHQ MHGRFK DOV 9HUELQGXQJHQ EHL QRUPDOHQ :LQGEHDQVSUXFKXQJHQ 
YHUZHQGHW ZHUGHQ�  

��� .DtegorLe E: VerELnGungen mLt KoFKIeVten YorgeVSDnnten 6FKrDuEen 

,Q GLHVHU .DWHJRULH VROOWHQ KRFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� GLH LQ hEHUHLQVWLPPXQJ PLW ! (1 ������" 
NRQWUROOLHUW YRUJHVSDQQW ZHUGHQ� YHUZHQGHW ZHUGHQ� 'LH 9RUVSDQQXQJ YHUEHVVHUW GLH (UP�GXQJVIHVWLJNHLW� 
'DV $XVPD� GHU 9HUEHVVHUXQJ KlQJW MHGRFK YRQ GHU NRQVWUXNWLYHQ $XVELOGXQJ XQG GHQ 7ROHUDQ]HQ DE� 

��� )�U DXI =XJ EHDQVSUXFKWH 6FKUDXEHQYHUELQGXQJHQ GHU .DWHJRULHQ ' XQG ( LVW NHLQH VSH]LHOOH 
%HKDQGOXQJ GHU .RQWDNWREHUIOlFKH HUIRUGHUOLFK� $XVJHQRPPHQ KLHUYRQ VLQG 9HUELQGXQJHQ GHU .DWHJRULH (� 
GLH VRZRKO HLQHU =XJ� DOV DXFK HLQHU 6FKHUEHDQVSUXFKXQJ XQWHUOLHJHQ �.RPELQDWLRQ (�% RGHU (�&�� 

�.5.4 .rlIteYerteLOung DuI VerELnGungVmLtteO 

��� 'LH 9HUWHLOXQJ GHU %HPHVVXQJVVFKQLWWJU|�HQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW DXI GLH 9HUELQGXQJV�
PLWWHO VROOWH LQ GHQ IROJHQGHQ )lOOHQ I�U HLQ %LHJHPRPHQW SURSRUWLRQDO ]XU (QWIHUQXQJ ]XP 'UHKPLWWHOSXQNW 
XQG I�U HLQH 4XHUNUDIW JOHLFKPl�LJ HUIROJHQ �VLHKH %LOG ����D��� 

� JOHLWIHVWH 9HUELQGXQJHQ GHU .DWHJRULH &� 
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��� .DWHJRULH $� 6FKHU��/RFKOHLEXQJVYHUELQGXQJHQ 

,Q GLHVHU .DWHJRULH VROOWHQ NRUURVLRQVJHVFK�W]WH 6WDKOVFKUDXEHQ �JHZ|KQOLFKH RGHU KRFKIHVWH 6FKUDXEHQ�� 
6FKUDXEHQ DXV QLFKWURVWHQGHP 6WDKO� $OXPLQLXPVFKUDXEHQ RGHU $OXPLQLXPQLHWH YHUZHQGHW ZHUGHQ� (LQH 
9RUVSDQQXQJ RGHU VSH]LHOOH 6FKXW]PD�QDKPHQ I�U GLH .RQWDNWIOlFKHQ VLQG QLFKW HUIRUGHUOLFK� 
!gestrichener Text"�

��� .DWHJRULH %� *OHLWIHVWH 9HUELQGXQJHQ LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

,Q GLHVHU .DWHJRULH VROOWHQ KRFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� GLH LQ hEHUHLQVWLPPXQJ PLW !(1 ������" 
NRQWUROOLHUW YRUJHVSDQQW ZHUGHQ� YHUZHQGHW ZHUGHQ� ,P *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW VROOWH NHLQ 
*OHLWHQ DXIWUHWHQ� 'LH ]X EHWUDFKWHQGH .RPELQDWLRQ GHU (LQZLUNXQJHQ VROOWH ����� I�U GLH /DVWIlOOH HQWQRPPHQ 
ZHUGHQ� LQ GHQHQ NHLQ *OHLWHQ DXIWUHWHQ GDUI� 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW LP 
*UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW VROOWH GHQ %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV LP *UHQ]]XVWDQG 
GHU *HEUDXFKVWDXJOLFKNHLW QDFK ����� QLFKW �EHUVFKUHLWHQ� !gestrichener Text" 

��� .DWHJRULH &� *OHLWIHVWH 9HUELQGXQJHQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

,Q GLHVHU .DWHJRULH VROOWHQ KRFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� GLH LQ hEHUHLQVWLPPXQJ PLW !(1 ������" 
NRQWUROOLHUW YRUJHVSDQQW ZHUGHQ� YHUZHQGHW ZHUGHQ� ,P *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW VROOWH NHLQ 
*OHLWHQ DXIWUHWHQ� !gestrichener Text" 

���  =XVlW]OLFK VROOWH GHU %HPHVVXQJVZHUW GHU 1RUPDONUDIWWUDJIlKLJNHLW LP 1HWWRTXHUVFKQLWW DQ 6FKUDXEHQ�
O|FKHUQ NQHW�5G LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW ZLH IROJW DQJHQRPPHQ ZHUGHQ� 

1QHW�5G = ��� $QHW IX�γ0� ����� 

�.5.3.2 =ugEeDnVSruFKte VerELnGungen 

��� $XI =XJ EHDQVSUXFKWH 6FKUDXEHQYHUELQGXQJHQ VROOWHQ HLQHU GHU LQ 7DEHOOH ��� DXIJHI�KUWHQ .DWHJRULHQ 
HQWVSUHFKHQ� 

��� .DtegorLe D: VerELnGungen mLt nLFKtYorgeVSDnnten 6FKrDuEen  

,Q GLHVHU .DWHJRULH VROOWHQ 6FKUDXEHQ GHU )HVWLJNHLWVNODVVHQ ��� ELV HLQVFKOLH�OLFK ����� $OXPLQLXPVFKUDXEHQ 
RGHU 6FKUDXEHQ DXV QLFKWURVWHQGHP 6WDKO YHUZHQGHW ZHUGHQ� (LQH 9RUVSDQQXQJ LVW QLFKW HUIRUGHUOLFK� 
9HUELQGXQJHQ GLHVHU .DWHJRULH VROOWHQ QLFKW DXVJHI�KUW ZHUGHQ� ZHQQ VLH KlXILJ ZHFKVHOQGHQ 
=XJVSDQQXQJHQ DXVJHVHW]W VLQG� 6LH N|QQHQ MHGRFK DOV 9HUELQGXQJHQ EHL QRUPDOHQ :LQGEHDQVSUXFKXQJHQ 
YHUZHQGHW ZHUGHQ�  

��� .DtegorLe E: VerELnGungen mLt KoFKIeVten YorgeVSDnnten 6FKrDuEen 

,Q GLHVHU .DWHJRULH VROOWHQ KRFKIHVWH YRUJHVSDQQWH 6FKUDXEHQ� GLH LQ hEHUHLQVWLPPXQJ PLW ! (1 ������" 
NRQWUROOLHUW YRUJHVSDQQW ZHUGHQ� YHUZHQGHW ZHUGHQ� 'LH 9RUVSDQQXQJ YHUEHVVHUW GLH (UP�GXQJVIHVWLJNHLW� 
'DV $XVPD� GHU 9HUEHVVHUXQJ KlQJW MHGRFK YRQ GHU NRQVWUXNWLYHQ $XVELOGXQJ XQG GHQ 7ROHUDQ]HQ DE� 

��� )�U DXI =XJ EHDQVSUXFKWH 6FKUDXEHQYHUELQGXQJHQ GHU .DWHJRULHQ ' XQG ( LVW NHLQH VSH]LHOOH 
%HKDQGOXQJ GHU .RQWDNWREHUIOlFKH HUIRUGHUOLFK� $XVJHQRPPHQ KLHUYRQ VLQG 9HUELQGXQJHQ GHU .DWHJRULH (� 
GLH VRZRKO HLQHU =XJ� DOV DXFK HLQHU 6FKHUEHDQVSUXFKXQJ XQWHUOLHJHQ �.RPELQDWLRQ (�% RGHU (�&�� 

�.5.4 .rlIteYerteLOung DuI VerELnGungVmLtteO 

��� 'LH 9HUWHLOXQJ GHU %HPHVVXQJVVFKQLWWJU|�HQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW DXI GLH 9HUELQGXQJV�
PLWWHO VROOWH LQ GHQ IROJHQGHQ )lOOHQ I�U HLQ %LHJHPRPHQW SURSRUWLRQDO ]XU (QWIHUQXQJ ]XP 'UHKPLWWHOSXQNW 
XQG I�U HLQH 4XHUNUDIW JOHLFKPl�LJ HUIROJHQ �VLHKH %LOG ����D��� 

� JOHLWIHVWH 9HUELQGXQJHQ GHU .DWHJRULH &� 
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� 6FKHU��/RFKOHLEXQJVYHUELQGXQJHQ� EHL GHQHQ GHU %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW )Y�5G HLQHV 
9HUELQGXQJVPLWWHOV NOHLQHU DOV GHU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW )E�5G LVW� 

���  ,Q DQGHUHQ )lOOHQ GDUI GLH 9HUWHLOXQJ GHU 6FKQLWWJU|�HQ LQIROJH HLQHV %LHJHPRPHQWHV LP *UHQ]]XVWDQG 
GHU 7UDJIlKLJNHLW DXI GLH 9HUELQGXQJVPLWWHO SODVWLVFK  XQG GLH $XIWHLOXQJ GHU 4XHUNUDIW JOHLFKPl�LJ 
DQJHQRPPHQ ZHUGHQ �VLHKH %LOG ����E��� 

���  ,Q hEHUODSSXQJVYHUELQGXQJHQ VROOWH LQ MHGHU 5LFKWXQJ GLH /RFKOHLEXQJVWUDJIlKLJNHLW MHGHV 9HUELQGXQJV�
PLWWHOV ELV ]X HLQHU PD[LPDOHQ /lQJH YRQ PD[� / = �� G JOHLFK JUR� DQJHVHW]W ZHUGHQ� +LHUEHL LVW d GHU 
1HQQGXUFKPHVVHU GHU 6FKUDXEH RGHU GHV 1LHWV� )�U /�! �� G VLHKH �������   

  

�D� (ODVWLVFKH /DVWYHUWHLOXQJ 

9HUWHLOXQJ SURSRUWLRQDO ]XP $EVWDQG YRP 'UHKSXQNW 

�
(G

�
(G

(GY� ��
¸
¹
·

¨
©
§�¸̧

¹

·
¨̈
©

§
=

9
S

M)   ����� 

�E� 3ODVWLVFKH /DVWYHUWHLOXQJ 

0|JOLFKH SODVWLVFKH 9HUWHLOXQJ PLW HLQHU 6FKUDXEH 
]XU $XIQDKPH GHU 4XHUNUDIW 9(G XQG � 6FKUDXEHQ 
]XU $XIQDKPH GHV 0RPHQWHV M(G 

S
M)
�
(G

(GY� =  ����� 

%LOG �.� ² %eLVSLeO I�r GLe VerteLOung Yon .rlIten DuI GLe VerELnGungVmLtteO  
(I�nI 6FKrDuEen) 

�.5.5 %emeVVungVwerte Ger 7rDgIlKLgkeLt Yon 6FKrDuEen 

��� 'LH LQ GLHVHP $EVFKQLWW DXIJHI�KUWHQ %HPHVVXQJVZHUWH GHU 7UDJIlKLJNHLW JHOWHQ I�U QRUPHQJHUHFKW 
KHUJHVWHOOWH 6WDKOVFKUDXEHQ� QLFKWURVWHQGH 6FKUDXEHQ XQG $OXPLQLXPVFKUDXEHQ QDFK 7DEHOOH ���� GLH  
HLQVFKOLH�OLFK GHU HQWVSUHFKHQGHQ 0XWWHUQ XQG 6FKHLEHQ GHQ %H]XJVQRUPHQ LQ !(1 ������" 
HQWVSUHFKHQ� )�U $OXPLQLXPVFKUDXEHQ VROOWHQ GLH ]XVlW]OLFKHQ $QIRUGHUXQJHQ YRQ &���� EHDFKWHW ZHUGHQ� 

���3  'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )Y�(G GDUI GHQ 
NOHLQHUHQ GHU EHLGHQ IROJHQGHQ :HUWH QLFKW �EHUVFKUHLWHQ�  

� GHQ %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW FY�5G�  

� GHQ %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW FE�5G GHU 6FKUDXEH PLW GHU JHULQJVWHQ /RFKOHLEXQJV�
WUDJIlKLJNHLW GHU 9HUELQGXQJ� 

%HLGH %HPHVVXQJVZHUWH VLQG LQ 7DEHOOH ��� DQJHJHEHQ� 

���3  'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )W�(G HLQVFKOLH�OLFK 
]XVlW]OLFKHU $QWHLOH DXV $EVW�W]NUlIWHQ GDUI GHQ %HPHVVXQJVZHUW %W�5G GHU =XJWUDJIlKLJNHLW GHU 6FKUDXEHQ�
%OHFKNRPELQDWLRQ QLFKW �EHUVFKUHLWHQ� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

151 

� 6FKHU��/RFKOHLEXQJVYHUELQGXQJHQ� EHL GHQHQ GHU %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW )Y�5G HLQHV 
9HUELQGXQJVPLWWHOV NOHLQHU DOV GHU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW )E�5G LVW� 

���  ,Q DQGHUHQ )lOOHQ GDUI GLH 9HUWHLOXQJ GHU 6FKQLWWJU|�HQ LQIROJH HLQHV %LHJHPRPHQWHV LP *UHQ]]XVWDQG 
GHU 7UDJIlKLJNHLW DXI GLH 9HUELQGXQJVPLWWHO SODVWLVFK  XQG GLH $XIWHLOXQJ GHU 4XHUNUDIW JOHLFKPl�LJ 
DQJHQRPPHQ ZHUGHQ �VLHKH %LOG ����E��� 

���  ,Q hEHUODSSXQJVYHUELQGXQJHQ VROOWH LQ MHGHU 5LFKWXQJ GLH /RFKOHLEXQJVWUDJIlKLJNHLW MHGHV 9HUELQGXQJV�
PLWWHOV ELV ]X HLQHU PD[LPDOHQ /lQJH YRQ PD[� / = �� G JOHLFK JUR� DQJHVHW]W ZHUGHQ� +LHUEHL LVW d GHU 
1HQQGXUFKPHVVHU GHU 6FKUDXEH RGHU GHV 1LHWV� )�U /�! �� G VLHKH �������   

  

�D� (ODVWLVFKH /DVWYHUWHLOXQJ 

9HUWHLOXQJ SURSRUWLRQDO ]XP $EVWDQG YRP 'UHKSXQNW 

�
(G

�
(G

(GY� ��
¸
¹
·

¨
©
§�¸̧

¹

·
¨̈
©

§
=

9
S

M)   ����� 

�E� 3ODVWLVFKH /DVWYHUWHLOXQJ 

0|JOLFKH SODVWLVFKH 9HUWHLOXQJ PLW HLQHU 6FKUDXEH 
]XU $XIQDKPH GHU 4XHUNUDIW 9(G XQG � 6FKUDXEHQ 
]XU $XIQDKPH GHV 0RPHQWHV M(G 

S
M)
�
(G

(GY� =  ����� 

%LOG �.� ² %eLVSLeO I�r GLe VerteLOung Yon .rlIten DuI GLe VerELnGungVmLtteO  
(I�nI 6FKrDuEen) 

�.5.5 %emeVVungVwerte Ger 7rDgIlKLgkeLt Yon 6FKrDuEen 

��� 'LH LQ GLHVHP $EVFKQLWW DXIJHI�KUWHQ %HPHVVXQJVZHUWH GHU 7UDJIlKLJNHLW JHOWHQ I�U QRUPHQJHUHFKW 
KHUJHVWHOOWH 6WDKOVFKUDXEHQ� QLFKWURVWHQGH 6FKUDXEHQ XQG $OXPLQLXPVFKUDXEHQ QDFK 7DEHOOH ���� GLH  
HLQVFKOLH�OLFK GHU HQWVSUHFKHQGHQ 0XWWHUQ XQG 6FKHLEHQ GHQ %H]XJVQRUPHQ LQ !(1 ������" 
HQWVSUHFKHQ� )�U $OXPLQLXPVFKUDXEHQ VROOWHQ GLH ]XVlW]OLFKHQ $QIRUGHUXQJHQ YRQ &���� EHDFKWHW ZHUGHQ� 

���3  'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )Y�(G GDUI GHQ 
NOHLQHUHQ GHU EHLGHQ IROJHQGHQ :HUWH QLFKW �EHUVFKUHLWHQ�  

� GHQ %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW FY�5G�  

� GHQ %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW FE�5G GHU 6FKUDXEH PLW GHU JHULQJVWHQ /RFKOHLEXQJV�
WUDJIlKLJNHLW GHU 9HUELQGXQJ� 

%HLGH %HPHVVXQJVZHUWH VLQG LQ 7DEHOOH ��� DQJHJHEHQ� 

���3  'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )W�(G HLQVFKOLH�OLFK 
]XVlW]OLFKHU $QWHLOH DXV $EVW�W]NUlIWHQ GDUI GHQ %HPHVVXQJVZHUW %W�5G GHU =XJWUDJIlKLJNHLW GHU 6FKUDXEHQ�
%OHFKNRPELQDWLRQ QLFKW �EHUVFKUHLWHQ� 
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7DEeOOe �.5 ² %eDnVSruFKEDrkeLten I�r 6FKrDuEen unG NLete 

VerVDgenVDrt 6FKrDuEen NLete 

%HDQVSUXFK� 
EDUNHLW DXI 
$EVFKHUHQ MH 
6FKHUIXJH 

�0

XEY
5GY�

��
γ

D $f) =  ����� 

ZHQQ GDV *HZLQGH GHU 6FKUDXEH LQ GHU 6FKHUIXJH OLHJW �$ LVW 
GLH 6SDQQXQJVTXHUVFKQLWWVIOlFKH $6 GHU 6FKUDXEH��  

² I�U 6WDKOVFKUDXEHQ GHU )HVWLJNHLWVNODVVHQ ���� ��� XQG ���� 
DY = ���  

 )�U 6WDKOVFKUDXEHQ  GHU )HVWLJNHLWVNODVVHQ ���� ���� ��� 
XQG ����� 6FKUDXEHQ DXV QLFKWURVWHQGHP 6WDKO XQG 
$OXPLQLXPVFKUDXEHQ� DY = ��� 

² ZHQQ GHU 6FKDIW GHU 6FKUDXEH LQ GHU 6FKHUIXJH OLHJW �$ LVW 
GLH 6FKDIWTXHUVFKQLWWVIOlFKH GHU 6FKUDXEH��  
DY = ��� 

fuE =  FKDUDNWHULVWLVFKHU :HUW GHU =XJIHVWLJNHLW GHV 
6FKUDXEHQZHUNVWRIIHV 

�0

0XU
5GY�

���0��
γ

$f) =  ������ 

IXU =  FKDUDNWHULVWLVFKHU :HUW GHU 
=XJIHVWLJNHLW GHV 1LHWZHUNVWRIIHV 

$� =  4XHUVFKQLWWVIOlFKH GHV 
/RFKV 

%HDQVSUXFKEDU�
NHLW DXI 
/RFKOHLEXQJ 
�� �� �� �� �� �� 

0�

XE�
5GE�

���
γ
D G Wfk) =  ������ 

'DEHL LVW DE GHU NOHLQVWH :HUW LVW YRQ DG� ��0���XQG��
X

XE

f
f

DEHU d ���� I�U /DQJO|FKHU ������ 

LQ .UDIWULFKWXQJ�  

²  I�U DP 5DQG OLHJHQGH 6FKUDXEHQ� DG = ��
� 0

�
G
e

 ������ 

²  I�U LQQHQ OLHJHQGH 6FKUDXEHQ� DG = ��
�
�

�
�

0

� �
G
S

 ������ 

UHFKWZLQNOLJ ]XU .UDIWULFKWXQJ� 
²  I�U DP 5DQG OLHJHQGH 6FKUDXEHQ� 

      k� LVW GHU NOHLQHUH :HUWH YRQ ���RGHU���������������
0

� �
G
e

 ������ 

²  I�U LQQHQ OLHJHQGH 6FKUDXEHQ� 

      k� LVW GHU NOHLQVWH :HUWH YRQ ���RGHU���������������
0

� �
G
S

 ������ 

fX  FKDUDNWHULVWLVFKHU :HUW GHU =XJIHVWLJNHLW GHU :HUNVWRIIH GHU YHUEXQGHQHQ 7HLOH 
fXE  FKDUDNWHULVWLVFKHU :HUW GHU =XJIHVWLJNHLW GHV 6FKUDXEHQZHUNVWRIIHV 
G    'XUFKPHVVHU GHV 9HUELQGXQJVPLWWHOV 

G�   /RFKGXUFKPHVVHU 
e�� e�� S�� S� VLHKH %LOG ��� �� 
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7DEeOOe �.5 �Iortgesetzt� 

VerVDgenVDrt 6FKrDuEen NLete 

%HDQVSUXFKEDU�
NHLW DXI =XJ FW�5G = 

�0

VXE�
γ

$fk
 ������ 

'DEHL LVW 

 k� = ��� I�U 6WDKOVFKUDXEHQ� 

 k� = ���� I�U $OXPLQLXPVFKUDXEHQ XQG  

 k� = ���� I�U 6HQNVFKUDXEHQ DXV 6WDKO�  

FW�5G = 
�0

0XU��0
γ

$f
 ������ 

)�U 9ROOQLHWH PLW .RSIDEPHVVXQJHQ� 
GLH DXI EHLGHQ 6HLWHQ PLQGHVWHQV 
%LOG &�� LQ $QKDQJ & HQWVSUHFKHQ� 

%HDQVSUXFKEDU�
NHLW DXI 
'XUFKVWDQ]HQ 

%S�5G = ��� ʌ�GP�WS fX � γ0�  ������ 

'DEHL LVW 

GP NOHLQVWHU :HUW DXV GHP 0LWWHOZHUW DXV GHP (FNPD� XQG GHU 6FKO�VVHOZHLWH GHV 6FKUDXEHQ�
NRSIHV� GHU 6FKUDXEHQPXWWHU XQG GHP $X�HQGXUFKPHVVHU GHU 8QWHUOHJVFKHLEH� 

WS 'LFNH GHV %OHFKHV XQWHU GHP 6FKUDXEHQNRSI RGHU GHU 6FKUDXEHQPXWWHU� 

fX FKDUDNWHULVWLVFKH =XJIHVWLJNHLW GHV DQJHVFKORVVHQHQ %DXWHLOV� 

%HDQVSUXFK�
EDUNHLW EHL 
.RPELQDWLRQ DXV 
$EVFKHUHQ XQG 
=XJ 

0��
��� 5GW�

(GW�

5GY�

(GY� d�
)

)
)
)

 ������ 

�� 'HU %HPHVVXQJVZHUW )E�5G GHU /RFKOHLEXQJVWUDJIlKLJNHLW HLQHU 6FKUDXEH 

² ZLUG EHL !(1 ������" HQWVSUHFKHQGHQ �EHUJUR�HQ /|FKHUQ LP 9HUJOHLFK ]XP :HUW EHL QRUPDOHQ /|FKHUQ 
PLW GHP )DNWRU ��� DEJHPLQGHUW� 

² ZLUG LQ NXU]HQ /DQJO|FKHUQ� GLH UHFKWZLQNOLJ ]X LKUHU /lQJVDFKVH EHODVWHW ZHUGHQ XQG GHUHQ /DQJORFKOlQJH 
NOHLQHU DOV GHU ����IDFKH 'XUFKPHVVHU GHV UXQGHQ /RFKWHLOV LVW� LP 9HUJOHLFK ]XP :HUW EHL HLQHP QRUPDOHQ� 
UXQGHQ /RFK PLW GHP )DNWRU ��� DEJHPLQGHUW�  

² ZLUG LQ ODQJHQ /DQJO|FKHUQ� GLH UHFKWZLQNOLJ ]X LKUHU /lQJVDFKVH EHODVWHW ZHUGHQ XQG EHL XQG GHUHQ 
/DQJORFKOlQJH JU|�HU DOV GHU ����IDFKH XQG NOHLQHU DOV GHU ���IDFKH /RFKGXUFKPHVVHU GHV UXQGHQ /RFKWHLOV 
LVW� LP 9HUJOHLFK ]XP :HUW EHL HLQHP QRUPDOHQ� UXQGHQ /RFK PLW GHP )DNWRU ���� DEJHPLQGHUW�  

�� %HL 6HQNVFKUDXEHQ� 

² VROOWH GHU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW GHU 6FKUDXEH )E�5G LQ GHU 5HJHO DXI GHU %OHFKGLFNH t 
EHUXKHQ� GLH GHU 'LFNH GHV YHUEXQGHQHQ %OHFKHV PLQXV GHU KDOEHQ +|KH GHU 6HQNXQJ HQWVSULFKW� 

�� $X�HU GHU /RFKOHLEXQJVEHDQVSUXFKXQJ LVW DXFK GLH 7UDJIlKLJNHLW GHV 1HWWRTXHUVFKQLWWHV QDFK]XZHLVHQ�  

�� ,VW GLH .UDIWULFKWXQJ QLFKW SDUDOOHO ]XP 5DQG� NDQQ GLH /RFKOHLEXQJVWUDJIlKLJNHLW I�U GLH SDUDOOHO XQG QRUPDO ]XP 
5DQG YHUODXIHQGHQ .UDIWNRPSRQHQWHQ JHWUHQQW QDFKJHZLHVHQ ZHUGHQ�  

��  $OXPLQLXPVFKUDXEHQ VROOWHQ QLFKW LQ 9HUELQGXQJHQ PLW /DQJO|FKHUQ YHUZHQGHW ZHUGHQ�  

��  )�U /DQJO|FKHU LVW G� GXUFK �G � � PP�� e� GXUFK �e� � G���� e� GXUFK �e� � G���� S� GXUFK �S� � G� XQG S� GXUFK  
�S� � G� ]X HUVHW]HQ� ZREHL S�� S�� e� XQG e� DXV %LOG ��� HQWQRPPHQ ZHUGHQ N|QQHQ�  
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��� 6FKUDXEHQ� GLH VRZRKO GXUFK HLQH 6FKHUNUDIW DOV DXFK GXUFK HLQH =XJNUDIW EHDQVSUXFKW VLQG� VROOWHQ 
]XVlW]OLFK ZLH LQ 7DEHOOH ��� GDUJHVWHOOW QDFKJHZLHVHQ ZHUGHQ� 

���3 'HU %HPHVVXQJVZHUW %W�5G GHU =XJWUDJIlKLJNHLW GHU 6FKUDXEHQ�%OHFKNRPELQDWLRQ PXVV GHU NOHLQHUH 
:HUW DXV GHP %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW GHU 6FKUDXEH )W�5G QDFK 7DEHOOH ��� XQG GHP 
%HPHVVXQJVZHUW GHV 'XUFKVWDQ]ZLGHUVWDQGHV GHV 6FKUDXEHQNRSIHV XQG GHU 6FKUDXEHQPXWWHU LP %OHFK 
%S�5G QDFK 7DEHOOH ��� VHLQ� 

��� 'HU %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW XQG GHU %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW LP 
*HZLQGHWHLO GHV 6FKDIWHV QDFK 7DEHOOH ��� LVW DXI 6FKUDXEHQ PLW JHZDO]WHQ *HZLQGHQ EHVFKUlQNW� !)�U 
JHVFKQLWWHQH *HZLQGH VROOWHQ GLH PD�JHEHQGHQ :HUWH GHU 7DEHOOH ��� GXUFK 0XOWLSOLNDWLRQ PLW GHP )DNWRU 
���� YHUULQJHUW ZHUGHQ�" 

��� !'LH LQ 7DEHOOH ��� DQJHJHEHQHQ :HUWH I�U GLH $EVFKHUWUDJIlKLJNHLW� )Y�5G� JHOWHQ QXU� ZHQQ 
6FKUDXEHQ LQ /|FKHUQ HLQJHVHW]W ZHUGHQ� GHUHQ /RFKVSLHO GDV YRQ 6WDQGDUGO|FKHUQ QDFK (1 ������ QLFKW 
�EHUVFKUHLWHW� %HL �EHUJUR�HQ /|FKHUQ XQG /DQJO|FKHUQ ZLUG GHU :HUW I�U�)Y�5G GXUFK 0XOWLSOLNDWLRQ PLW GHP 
)DNWRU ��� YHUULQJHUW�" 

�.5.6 %eDnVSruFKEDrkeLt Yon NLeten 

��� *HQLHWHWH 9HUELQGXQJHQ P�VVHQ I�U GLH hEHUWUDJXQJ YRQ $EVFKHU� XQG /RFKOHLEXQJVNUlIWH EHPHVVHQ 
ZHUGHQ� 'LH %HPHVVXQJVZHUWH GHU %HDQVSUXFKEDUNHLW LQ GLHVHP $EVFKQLWW JHOWHQ I�U $OXPLQLXPQLHWH QDFK 
7DEHOOH ���� 'LH ]XVlW]OLFKHQ $QIRUGHUXQJHQ YRQ &���� VROOWHQ EHDFKWHW ZHUGHQ� 

���3 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW DXI HLQHQ 1LHW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 
)Y�(G GDUI GHQ NOHLQHUHQ GHU EHLGHQ QDFKIROJHQGHQ� QDFK 7DEHOOH ��� HUPLWWHOWHQ :HUWH QLFKW �EHUVFKUHLWHQ� 

� %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW FY�5G� 

� %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW FE�5G� 

��� $OXPLQLXPQLHWH VROOWHQ QXU LQ $XVQDKPHIlOOHQ DXI =XJ EHDQVSUXFKW ZHUGHQ �VLHKH 7DEHOOH �����   

���3 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW DXI HLQHQ 1LHW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )W�(G 
GDUI GHQ LQ 7DEHOOH ��� DQJHJHEHQHQ %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW GHV 1LHWV )W�5G QLFKW �EHU�
VFKUHLWHQ� 

��� 1LHWH� GLH VRZRKO DXI $EVFKHUHQ DOV DXFK DXI =XJ EHDQVSUXFKW ZHUGHQ� VROOWHQ ]XVlW]OLFK GLH LQ 
7DEHOOH ��� DQJHJHEHQHQ $QIRUGHUXQJ I�U HLQH NRPELQLHUWH %HDQVSUXFKXQJ DXI $EVFKHUHQ XQG =XJ HUI�OOHQ� 

!gestrichener Text" 

!���" ,Q GHU 5HJHO VROOWH GLH .OHPPOlQJH HLQHV 1LHWV GHQ :HUW ���G I�U JHVFKODJHQH 1LHWH XQG ���G I�U 
JHSUHVVWH 1LHWH QLFKW �EHUVFKUHLWHQ�  

�gestrichener Text� 

�.5.� 6enkVFKrDuEen unG 6enknLete 

��� 9HUELQGXQJHQ PLW 6HQNVFKUDXEHQ XQG 6HQNQLHWHQ DXV 6WDKO VROOWHQ DOV 6FKHU��/RFKOHLEXQJVYHUELQGXQJ 
EHPHVVHQ ZHUGHQ� 

���3 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )Y�(G DXI HLQH 
6HQNVFKUDXEH RGHU DXI HLQHQ 6HQNQLHW DXV 6WDKO GDUI GHQ NOHLQHUHQ GHU EHLGHQ QDFKIROJHQGHQ :HUWH QLFKW 
�EHUVFKUHLWHQ� 

� GHU ����IDFKH %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW )Y�5G QDFK 7DEHOOH ��� XQG  
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��� 6FKUDXEHQ� GLH VRZRKO GXUFK HLQH 6FKHUNUDIW DOV DXFK GXUFK HLQH =XJNUDIW EHDQVSUXFKW VLQG� VROOWHQ 
]XVlW]OLFK ZLH LQ 7DEHOOH ��� GDUJHVWHOOW QDFKJHZLHVHQ ZHUGHQ� 

���3 'HU %HPHVVXQJVZHUW %W�5G GHU =XJWUDJIlKLJNHLW GHU 6FKUDXEHQ�%OHFKNRPELQDWLRQ PXVV GHU NOHLQHUH 
:HUW DXV GHP %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW GHU 6FKUDXEH )W�5G QDFK 7DEHOOH ��� XQG GHP 
%HPHVVXQJVZHUW GHV 'XUFKVWDQ]ZLGHUVWDQGHV GHV 6FKUDXEHQNRSIHV XQG GHU 6FKUDXEHQPXWWHU LP %OHFK 
%S�5G QDFK 7DEHOOH ��� VHLQ� 

��� 'HU %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW XQG GHU %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW LP 
*HZLQGHWHLO GHV 6FKDIWHV QDFK 7DEHOOH ��� LVW DXI 6FKUDXEHQ PLW JHZDO]WHQ *HZLQGHQ EHVFKUlQNW� !)�U 
JHVFKQLWWHQH *HZLQGH VROOWHQ GLH PD�JHEHQGHQ :HUWH GHU 7DEHOOH ��� GXUFK 0XOWLSOLNDWLRQ PLW GHP )DNWRU 
���� YHUULQJHUW ZHUGHQ�" 

��� !'LH LQ 7DEHOOH ��� DQJHJHEHQHQ :HUWH I�U GLH $EVFKHUWUDJIlKLJNHLW� )Y�5G� JHOWHQ QXU� ZHQQ 
6FKUDXEHQ LQ /|FKHUQ HLQJHVHW]W ZHUGHQ� GHUHQ /RFKVSLHO GDV YRQ 6WDQGDUGO|FKHUQ QDFK (1 ������ QLFKW 
�EHUVFKUHLWHW� %HL �EHUJUR�HQ /|FKHUQ XQG /DQJO|FKHUQ ZLUG GHU :HUW I�U�)Y�5G GXUFK 0XOWLSOLNDWLRQ PLW GHP 
)DNWRU ��� YHUULQJHUW�" 

�.5.6 %eDnVSruFKEDrkeLt Yon NLeten 

��� *HQLHWHWH 9HUELQGXQJHQ P�VVHQ I�U GLH hEHUWUDJXQJ YRQ $EVFKHU� XQG /RFKOHLEXQJVNUlIWH EHPHVVHQ 
ZHUGHQ� 'LH %HPHVVXQJVZHUWH GHU %HDQVSUXFKEDUNHLW LQ GLHVHP $EVFKQLWW JHOWHQ I�U $OXPLQLXPQLHWH QDFK 
7DEHOOH ���� 'LH ]XVlW]OLFKHQ $QIRUGHUXQJHQ YRQ &���� VROOWHQ EHDFKWHW ZHUGHQ� 

���3 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW DXI HLQHQ 1LHW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 
)Y�(G GDUI GHQ NOHLQHUHQ GHU EHLGHQ QDFKIROJHQGHQ� QDFK 7DEHOOH ��� HUPLWWHOWHQ :HUWH QLFKW �EHUVFKUHLWHQ� 

� %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW FY�5G� 

� %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW FE�5G� 

��� $OXPLQLXPQLHWH VROOWHQ QXU LQ $XVQDKPHIlOOHQ DXI =XJ EHDQVSUXFKW ZHUGHQ �VLHKH 7DEHOOH �����   

���3 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW DXI HLQHQ 1LHW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )W�(G 
GDUI GHQ LQ 7DEHOOH ��� DQJHJHEHQHQ %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW GHV 1LHWV )W�5G QLFKW �EHU�
VFKUHLWHQ� 

��� 1LHWH� GLH VRZRKO DXI $EVFKHUHQ DOV DXFK DXI =XJ EHDQVSUXFKW ZHUGHQ� VROOWHQ ]XVlW]OLFK GLH LQ 
7DEHOOH ��� DQJHJHEHQHQ $QIRUGHUXQJ I�U HLQH NRPELQLHUWH %HDQVSUXFKXQJ DXI $EVFKHUHQ XQG =XJ HUI�OOHQ� 

!gestrichener Text" 

!���" ,Q GHU 5HJHO VROOWH GLH .OHPPOlQJH HLQHV 1LHWV GHQ :HUW ���G I�U JHVFKODJHQH 1LHWH XQG ���G I�U 
JHSUHVVWH 1LHWH QLFKW �EHUVFKUHLWHQ�  

�gestrichener Text� 

�.5.� 6enkVFKrDuEen unG 6enknLete 

��� 9HUELQGXQJHQ PLW 6HQNVFKUDXEHQ XQG 6HQNQLHWHQ DXV 6WDKO VROOWHQ DOV 6FKHU��/RFKOHLEXQJVYHUELQGXQJ 
EHPHVVHQ ZHUGHQ� 

���3 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ $EVFKHUNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )Y�(G DXI HLQH 
6HQNVFKUDXEH RGHU DXI HLQHQ 6HQNQLHW DXV 6WDKO GDUI GHQ NOHLQHUHQ GHU EHLGHQ QDFKIROJHQGHQ :HUWH QLFKW 
�EHUVFKUHLWHQ� 

� GHU ����IDFKH %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW )Y�5G QDFK 7DEHOOH ��� XQG  
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� GHU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW )E�5G� GHU QDFK ����� RGHU ����� PLW GHU XP GLH KDOEH 
+|KH GHU 6HQNXQJ UHGX]LHUWHQ 'LFNH W GHV PD�JHEHQGHQ YHUEXQGHQHQ 7HLOV EHUHFKQHW ZLUG� 

��� 'LH =XJWUDJIlKLJNHLW LQ HLQHU 6HQNVFKUDXEH DXV 6WDKO VROOWH VR EHPHVVHQ ZHUGHQ� GDVV VLH GHQ 
%HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )W�(G �EHUWUDJHQ NDQQ� 'LH 
%HDQVSUXFKXQJ DXI =XJ VROOWH DXI $XVQDKPHIlOOH EHJUHQ]W ZHUGHQ �VLHKH 7DEHOOH �����  

���3 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )W�(G DXI HLQH 
6HQNVFKUDXEH DXV 6WDKO GDUI GHQ LQ 7DEHOOH ��� DQJHJHEHQHQ %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW )W�5G 
QLFKW �EHUVFKUHLWHQ� 

��� 6FKUDXEHQ XQG 1LHWH� GLH VRZRKO DXI $EVFKHUHQ DOV DXFK DXI =XJ EHDQVSUXFKW ZHUGHQ� VROOWHQ ]XVlW]OLFK 
GLH LQ 7DEHOOH ��� DQJHJHEHQHQ $QIRUGHUXQJHQ I�U HLQH NRPELQLHUWH %HDQVSUXFKXQJ DXI $EVFKHUHQ XQG =XJ 
HUI�OOHQ� 

��� 'HU :LQNHO XQG GLH 7LHIH GHU 6HQNXQJ VROOWHQ PLW !(1 ������" �EHUHLQVWLPPHQ� 

!gestrichener Text" 

!���" ,Q GHU 5HJHO VROOWH GLH .OHPPOlQJH HLQHU 6HQNVFKUDXEH XQG GLH HLQHV JHVFKODJHQHQ 6HQNQLHWV GHQ 
:HUW YRQ ��� G XQG GLH HLQHV JHSUHVVWHQ 6HQNQLHWV GHQ :HUW YRQ ��� G QLFKW �EHUVFKUHLWHQ� 

�gestrichener Text� 

�.5.� +oKOnLete unG %OLnGnLete 

��� 'LH %HPHVVXQJVZHUWH GHU %HDQVSUXFKEDUNHLW YRQ +RKOQLHWHQ XQG %OLQGQLHWHQ VLQG (1 �������� ]X 
HQWQHKPHQ� 

�.5.9 +oFKIeVte 6FKrDuEen Ln gOeLtIeVten VerELnGungen 

�.5.9.1 AOOgemeLneV 

��� *OHLWIHVWH 9HUELQGXQJHQ VROOWHQ QXU YHUZHQGHW ZHUGHQ� ZHQQ GLH 'HKQJUHQ]H GHV 0DWHULDOV GHU 
DQJHVFKORVVHQHQ %DXWHLOH JU|�HU DOV ��� 1�PPð LVW� 

��� 'LH $XVZLUNXQJ H[WUHPHU 7HPSHUDWXUlQGHUXQJHQ XQG�RGHU JUR�HU .OHPPOlQJHQ� GXUFK GLH ZHJHQ GHU 
XQWHUVFKLHGOLFKHQ :lUPHDXVGHKQXQJVNRHIIL]LHQWHQ ]ZLVFKHQ $OXPLQLXP� XQG 6WDKOVFKUDXEHQ HLQH 
0LQGHUXQJ RGHU (UK|KXQJ GHU GXUFK 5HLEXQJ DXIQHKPEDUHQ /DVW DXIWUHWHQ NDQQ� PXVV EHU�FNVLFKWLJW 
ZHUGHQ� 

�.5.9.2 *renzzuVtDnG Ger 7rDgIlKLgkeLt 

���3 'HU *OHLWZLGHUVWDQG NDQQ I�U GHQ *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW RGHU I�U GHQ *UHQ]]XVWDQG GHU 
*HEUDXFKVWDXJOLFKNHLW QDFK ������� DQJHVHW]W ZHUGHQ� 'DEHL GDUI LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW GHU 
%HPHVVXQJVZHUW )Y�(G GHU HLQZLUNHQGHQ $EVFKHUNUDIW EHL HLQHU KRFKIHVWHQ 6FKUDXEH GHQ NOHLQHUHQ GHU 
QDFKIROJHQ :HUWH QLFKW �EHUVFKUHLWHQ�  

� GHQ %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW )Y�5G 

² GHQ %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW )E�5G 

� GHQ %HPHVVXQJVZHUW GHU 7UDJIlKLJNHLW DXI 'UXFN� =XJ RGHU %LHJXQJ GHV DQJHVFKORVVHQHQ %DXWHLOV LP 
1HWWR� XQG %UXWWRTXHUVFKQLWW�  
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� GHU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW )E�5G� GHU QDFK ����� RGHU ����� PLW GHU XP GLH KDOEH 
+|KH GHU 6HQNXQJ UHGX]LHUWHQ 'LFNH W GHV PD�JHEHQGHQ YHUEXQGHQHQ 7HLOV EHUHFKQHW ZLUG� 

��� 'LH =XJWUDJIlKLJNHLW LQ HLQHU 6HQNVFKUDXEH DXV 6WDKO VROOWH VR EHPHVVHQ ZHUGHQ� GDVV VLH GHQ 
%HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )W�(G �EHUWUDJHQ NDQQ� 'LH 
%HDQVSUXFKXQJ DXI =XJ VROOWH DXI $XVQDKPHIlOOH EHJUHQ]W ZHUGHQ �VLHKH 7DEHOOH �����  

���3 'HU %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ =XJNUDIW LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW )W�(G DXI HLQH 
6HQNVFKUDXEH DXV 6WDKO GDUI GHQ LQ 7DEHOOH ��� DQJHJHEHQHQ %HPHVVXQJVZHUW GHU =XJWUDJIlKLJNHLW )W�5G 
QLFKW �EHUVFKUHLWHQ� 

��� 6FKUDXEHQ XQG 1LHWH� GLH VRZRKO DXI $EVFKHUHQ DOV DXFK DXI =XJ EHDQVSUXFKW ZHUGHQ� VROOWHQ ]XVlW]OLFK 
GLH LQ 7DEHOOH ��� DQJHJHEHQHQ $QIRUGHUXQJHQ I�U HLQH NRPELQLHUWH %HDQVSUXFKXQJ DXI $EVFKHUHQ XQG =XJ 
HUI�OOHQ� 

��� 'HU :LQNHO XQG GLH 7LHIH GHU 6HQNXQJ VROOWHQ PLW !(1 ������" �EHUHLQVWLPPHQ� 

!gestrichener Text" 

!���" ,Q GHU 5HJHO VROOWH GLH .OHPPOlQJH HLQHU 6HQNVFKUDXEH XQG GLH HLQHV JHVFKODJHQHQ 6HQNQLHWV GHQ 
:HUW YRQ ��� G XQG GLH HLQHV JHSUHVVWHQ 6HQNQLHWV GHQ :HUW YRQ ��� G QLFKW �EHUVFKUHLWHQ� 

�gestrichener Text� 

�.5.� +oKOnLete unG %OLnGnLete 

��� 'LH %HPHVVXQJVZHUWH GHU %HDQVSUXFKEDUNHLW YRQ +RKOQLHWHQ XQG %OLQGQLHWHQ VLQG (1 �������� ]X 
HQWQHKPHQ� 

�.5.9 +oFKIeVte 6FKrDuEen Ln gOeLtIeVten VerELnGungen 

�.5.9.1 AOOgemeLneV 

��� *OHLWIHVWH 9HUELQGXQJHQ VROOWHQ QXU YHUZHQGHW ZHUGHQ� ZHQQ GLH 'HKQJUHQ]H GHV 0DWHULDOV GHU 
DQJHVFKORVVHQHQ %DXWHLOH JU|�HU DOV ��� 1�PPð LVW� 

��� 'LH $XVZLUNXQJ H[WUHPHU 7HPSHUDWXUlQGHUXQJHQ XQG�RGHU JUR�HU .OHPPOlQJHQ� GXUFK GLH ZHJHQ GHU 
XQWHUVFKLHGOLFKHQ :lUPHDXVGHKQXQJVNRHIIL]LHQWHQ ]ZLVFKHQ $OXPLQLXP� XQG 6WDKOVFKUDXEHQ HLQH 
0LQGHUXQJ RGHU (UK|KXQJ GHU GXUFK 5HLEXQJ DXIQHKPEDUHQ /DVW DXIWUHWHQ NDQQ� PXVV EHU�FNVLFKWLJW 
ZHUGHQ� 

�.5.9.2 *renzzuVtDnG Ger 7rDgIlKLgkeLt 

���3 'HU *OHLWZLGHUVWDQG NDQQ I�U GHQ *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW RGHU I�U GHQ *UHQ]]XVWDQG GHU 
*HEUDXFKVWDXJOLFKNHLW QDFK ������� DQJHVHW]W ZHUGHQ� 'DEHL GDUI LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW GHU 
%HPHVVXQJVZHUW )Y�(G GHU HLQZLUNHQGHQ $EVFKHUNUDIW EHL HLQHU KRFKIHVWHQ 6FKUDXEH GHQ NOHLQHUHQ GHU 
QDFKIROJHQ :HUWH QLFKW �EHUVFKUHLWHQ�  

� GHQ %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW )Y�5G 

² GHQ %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW )E�5G 

� GHQ %HPHVVXQJVZHUW GHU 7UDJIlKLJNHLW DXI 'UXFN� =XJ RGHU %LHJXQJ GHV DQJHVFKORVVHQHQ %DXWHLOV LP 
1HWWR� XQG %UXWWRTXHUVFKQLWW�  
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�.5.9.3 *OeLtwLGerVtDnG / AEVFKerwLGerVtDnG 

��� 'HU %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV HLQHU YRUJHVSDQQWHQ KRFKIHVWHQ 6FKUDXEH VROOWH ZLH IROJW 
HUPLWWHOW ZHUGHQ�  

)
Q

) &S�
0V

5GV� �� �
γ
P

 ������ 

'DEHL LVW 

 )S�& GLH 9RUVSDQQNUDIW QDFK �������� 

 P  GHU 5HLEEHLZHUW� QDFK ������� XQG 

 n  GLH $Q]DKO GHU 5HLEIOlFKHQ� 

��� %HL 6FKUDXEHQO|FKHUQ PLW QRUPDOHP /RFKVSLHO VROOWH GHU 7HLOVLFKHUKHLWVEHLZHUW I�U GHQ *OHLWZLGHUVWDQG 
γ0V LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW PLW γ0V�XOW XQG LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW PLW γ0V�VHU 
DQJHVHW]W  ZHUGHQ� ZREHL γ0V�XOW XQG γ0V�VHU LQ ����� DQJHJHEHQ ZHUGHQ� 

:HQQ GHU 5HLEEHLZHUW P GXUFK 9HUVXFKH HUPLWWHOW ZLUG� GDQQ NDQQ GHU 7HLOVLFKHUKHLWVEHLZHUW I�U GHQ 
*UHQ]]XVWDQG GHU 7UDJIlKLJNHLW XP ��� UHGX]LHUW ZHUGHQ� 

��� /DQJO|FKHU RGHU �EHUJUR�H /|FKHU VLQG GXUFK GLHVH 5HJHOXQJHQ QLFKW DEJHGHFNW� 

�.5.9.4 VorVSDnnung 

��� %HL KRFKIHVWHQ 6FKUDXEHQ GHU )HVWLJNHLWVNODVVHQ ��� RGHU ���� PLW NRQWUROOLHUWHU 9RUVSDQQXQJ VROOWH LQ 
GHU %HPHVVXQJ GLH 9RUVSDQQNUDIW )S�& ZLH IROJW DQJHVHW]W ZHUGHQ� 

)S�& = ��� fXE $6 ������ 

�.5.9.5 5eLEEeLwert 

��� 'HU %HPHVVXQJVZHUW GHV 5HLEEHLZHUWHV P KlQJW YRQ GHU IHVWJHOHJWHQ .ODVVH GHU 2EHUIOlFKHQ�
EHKDQGOXQJ DE� 'HU 5HLEEHLZHUW P I�U GLH OHLFKW JHVWUDKOWH 6WDQGDUGREHUIOlFKH PLW HLQHP 5DXKLJNHLWVZHUW 5D 
YRQ ����� VLHKH (1 ,62 ���� XQG (1 ,62 ����� RKQH 2EHUIOlFKHQVFKXW]EHKDQGOXQJ VROOWH GHU 7DEHOOH ��� 
HQWQRPPHQ ZHUGHQ� 

7DEeOOe �.6 ² 5eLEEeLwert YorEeKDnGeOter *OeLtIOlFKen 

6umme DOOer %OeFKGLFken 
PP 

5eLEEeLwert 
P 

�� d 6t � �� 
�� d 6t � �� 
�� d 6t � �� 

�� d 6t      

���� 
���� 
���� 
���� 

 

$10(5.81* 'LH (UIDKUXQJ ]HLJW� GDVV 2EHUIOlFKHQVFKXW]PD�QDKPHQ YRU GHP 6WUDKOHQ ]X QLHGULJHUHQ 5HLE�
EHLZHUWHQ I�KUW� 
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��� 'HQ %HUHFKQXQJHQ� GLH DXI 5HLEEHLZHUWHQ DQGHUHU 2EHUIOlFKHQVFKXW]PD�QDKPHQ RGHU DXI GHU 
9HUZHQGXQJ K|KHUHU 5HLEEHLZHUWH EHUXKHQ� VROOWHQ 9HUVXFKH QDFK GHP LQ !(1 ������" EHVFKULHEHQHQ 
9HUIDKUHQ PLW UHSUlVHQWDWLYHQ� GHP (LQEDX]XVWDQG HQWVSUHFKHQGHQ 2EHUIOlFKHQ ]XJUXQGH OLHJHQ� 

�.5.9.6 .omELnLerte %eDnVSruFKung DuI =ug unG AEVFKeren 

��� :HQQ HLQH JOHLWIHVWH 9HUELQGXQJ PLW HLQHU NRPELQLHUWHQ %HDQVSUXFKXQJ DXV HLQHU =XJNUDIW )W XQG HLQHU 
$EVFKHUNUDIW )Y EHDQVSUXFKW ZLUG XQG DOV JOHLWIHVWH 9HUELQGXQJ DXVJHOHJW LVW� VROOWH GHU %HPHVVXQJVZHUW GHV 
*OHLWZLGHUVWDQGHV MH 6FKUDXEH ZLH IROJW EHUHFKQHW ZHUGHQ�  

.DWHJRULH %� %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV LP *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

γ
P

VHU0V�

VHU(G�W�&S�
VHU5G�V�

���0� )  � )  Q
   )  ������ 

.DWHJRULH &� %HPHVVXQJVZHUW GHV *OHLWZLGHUVWDQGHV LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

γ
P

XOW0V�

(GW�&S�
5GV�

���0� ) � )  Q
   )  ������ 

�.5.10 AEVt�tzkrlIte 

��� :HQQ 9HUELQGXQJVPLWWHO =XJNUlIWH �EHUQHKPHQ� VROOWHQ VLH DXI HLQH ]XVlW]OLFKH D[LDOH .UDIW LQIROJH YRQ 
$EVW�W]NUlIWHQ DXVJHOHJW ZHUGHQ� VRIHUQ GLHVH DXIWUHWHQ N|QQHQ� VLHKH %LOG ���� 

 

%LOG �.� ² AEVt�tzkrlIte (4) 

��� 'LH $EVW�W]NUlIWH KlQJHQ YRQ GHQ 6WHLILJNHLWVYHUKlOWQLVVHQ XQG GHQ JHRPHWULVFKHQ 9HUKlOWQLVVHQ GHU 
9HUELQGXQJ DE� VLHKH %LOG ���� 
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/egenGe 

�D�  'LFNH 6WLUQSODWWH� NOHLQH $EVW�W]NUlIWH 
�E�  '�QQH 6WLUQSODWWH� JUR�H $EVW�W]NUlIWH 

%LOG �.9 ² AuVwLrkung Yon .onVtruktLonVGetDLOV DuI GLe .ontDktkrlIte 

��� :HQQ $EVW�W]NUlIWH EHL GHU %HPHVVXQJ YRQ 6WLUQSODWWHQ DOV GLH %HDQVSUXFKEDUNHLW HUK|KHQG DQJHVHW]W 
ZHUGHQ� VROOWHQ VLH EHL GHU %HUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ �VLHKH $QKDQJ %��  

�.5.11 /Dnge AnVFKO�VVe 

��� :HQQ GHU JU|�WH $EVWDQG /M ]ZLVFKHQ ]ZHL 6FKUDXEHQ HLQHV $QVFKOXVVHV LQ 5LFKWXQJ GHU 
.UDIW�EHUWUDJXQJ �VLHKH %LOG ������ JU|�HU DOV �� G LVW� VROOWH GHU %HPHVVXQJVZHUW GHU $EVFKHUWUDJIlKLJNHLW 
)Y�5G DOOHU 9HUELQGXQJVPLWWHO QDFK ����� RGHU ����� PLW GHP QDFKIROJHQGHQ $EPLQGHUXQJVEHLZHUW E/I  
PXOWLSOL]LHUW ZHUGHQ� 

G
G/

�00
��

� M
/I

�
�=E  ������ 

MHGRFK JLOW  ���� d E/I  d ���� 

 

%LOG �.10 ² /Dnge AnVFKO�VVe 

��� 'LHVH 9RUVFKULIW JLOW QLFKW I�U $QVFKO�VVH PLW �EHU GHU /lQJH JOHLFKPl�LJ YHUWHLOWHU /DVWHLQOHLWXQJ� ]� %� 
EHL GHU hEHUWUDJXQJ HLQHU 6FKXENUDIW YRP 6WHJ LQ GHQ *XUW� 
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�.5.12 �ELnVFKnLttLge VerELnGungen� 

��� �,Q HLQVFKQLWWLJHQ 9HUELQGXQJHQ YRQ )ODFKPDWHULDO PLW HLQHU 6FKUDXEH RGHU HLQHU 6FKUDXEHQUHLKH� 
VLHKH %LOG ����� VROOWHQ 8QWHUOHJVFKHLEHQ VRZRKO DXI GHU 6FKUDXEHQNRSIVHLWH DOV DXFK DXI GHU 0XWWHUQVHLWH 
YHUZHQGHW ZHUGHQ� XP HLQ 9HUVDJHQ DXI *UXQG YRQ $XVNQ|SIHQ GHU 6FKUDXEH ]X YHUKLQGHUQ� HV VHL GHQQ� 
GDVV HLQ 9HUGUHKHQ GHU 9HUELQGXQJ XQWHU %HODVWXQJ GXUFK GLH )RUP GHU .RQVWUXNWLRQ YHUKLQGHUW ZLUG �]� %� LQ 
*LWWHUPDVWHQ�� ,Q VROFKHQ HLQVFKQLWWLJHQ 9HUELQGXQJHQ VROOWHQ HLQ]HOQH 1LHWH RGHU HLQ]HOQH 1LHWUHLKHQ QLFKW 
YHUZHQGHW ZHUGHQ� 'DV *OHLFKH JLOW I�U 6HQNVFKUDXEHQ XQG 6HQNQLHWH�� 

��� 'HU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW )E�5G QDFK ����� VROOWH ZLH IROJW EHJUHQ]W ZHUGHQ� 

)E�5G d ��� fX G W �γ0� ������ 

 

%LOG �.11 ² ELnVFKnLttLge VerELnGung mLt eLner 6FKrDuEenreLKe 

��� %HL GHU 9HUZHQGXQJ KRFKIHVWHU 6FKUDXEHQ GHU )HVWLJNHLWVNODVVHQ ��� XQG ���� VROOWHQ I�U HLQVFKQLWWLJH 
9HUELQGXQJHQ PLW HLQHU 6FKUDXEH RGHU HLQHU 6FKUDXEHQUHLKH UHFKWZLQNOLJ ]XU %HODVWXQJVULFKWXQJ DXFK GDQQ 
�JHKlUWHWH 8QWHUOHJVFKHLEHQ� YHUZHQGHW ZHUGHQ� ZHQQ GLH 6FKUDXEHQ QLFKW YRUJHVSDQQW ZHUGHQ� 

�.5.13 VerELnGungVmLtteO GurFK )utterEOeFKe 

��� hEHUWUDJHQ 6FKUDXEHQ RGHU 1LHWH 6FKHU� XQG /RFKOHLEXQJVNUlIWH �EHU )XWWHUEOHFKH PLW HLQHU *HVDPW�
GLFNH WS� GLH JU|�HU DOV HLQ 'ULWWHO GHV 6FKUDXEHQQHQQGXUFKPHVVHUV G LVW� VR VROOWH GHU %HPHVVXQJVZHUW GHU 
$EVFKHUWUDJIlKLJNHLW )Y�5G QDFK ����� RGHU ����� PLW GHP %HLZHUW ES ZLH IROJW DEJHPLQGHUW ZHUGHQ� 

S
S ��

�
WG

G
�

=E  DEHU ���S dE  ������ 

��� %HL ]ZHLVFKQLWWLJHQ 6FKHU��/RFKOHLEXQJVYHUELQGXQJHQ PLW )XWWHUEOHFKHQ DXI EHLGHQ 6HLWHQ GHV 6WR�HV 
VROOWH I�U GHQ :HUW WS GLH 'LFNH GHV GLFNHUHQ )XWWHUV DQJHVHW]W ZHUGHQ� 

��� $OOH ]XVlW]OLFKHQ 9HUELQGXQJVPLWWHO� GLH GXUFK GLH $EPLQGHUXQJ GXUFK GHQ %HLZHUW ES HUIRUGHUOLFK 
ZHUGHQ� G�UIHQ ZDKOZHLVH LQ GHU 9HUOlQJHUXQJ GHV )XWWHUEOHFKHV DQJHRUGQHW ZHUGHQ�  

�.5.14 %oOzenYerELnGungen 

�.5.14.1 !AOOgemeLneV" 

��� !%RO]HQYHUELQGXQJHQ� I�U GLH 'UHKEDUNHLW YHUODQJW ZLUG� VROOWHQ QDFK ��������±�������� EHPHVVHQ 
ZHUGHQ� 

��� %RO]HQYHUELQGXQJHQ� I�U GLH 'UHKEDUNHLW QLFKW YHUODQJW ZLUG� G�UIHQ DOV HLQ]HOQH 6FKUDXEYHUELQGXQJHQ 
EHPHVVHQ ZHUGHQ� YRUDXVJHVHW]W� GLH /lQJH GHU %RO]HQ LVW N�U]HU DOV GDV ��IDFKH GHV %RO]HQGXUFKPHVVHUV� 
VLHKH ������ ,Q DOOHQ DQGHUHQ )lOOHQ VROOWH QDFK �������� YRUJHJDQJHQ ZHUGHQ�" 

�.5.14.2 %oOzenO|FKer unG AnVFKOuVVEOeFKe 

��� !'LH *HRPHWULH GHU $QVFKOXVVEOHFKH LQ %RO]HQYHUELQGXQJHQ VROOWH PLW GHQ PD�OLFKHQ $QIRUGHUXQJHQ 
YRQ %LOG ���� �EHUHLQVWLPPHQ� 
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D) /oFKGurFKmeVVer unG DLFke YorgegeEen 
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E) *eometrLe YorgegeEen 

R

0�(G���
f

)W γ
t  

R

0�(G
� ����

f
)G γ

t  

W  = 'LFNH GHV %DXWHLOV �%OHFK� 
G�  = /RFKGXUFKPHVVHU 

%LOG �.12 ² 0D�OLFKe AnIorGerungen I�r %oOzenYerELnGungen 

���3 8QWHU GHP %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ .UDIW� )(G� LP $QVFKOXVVEOHFK G�UIHQ LP *UHQ]]XVWDQG 
GHU 7UDJIlKLJNHLW GLH LQ 7DEHOOH ��� DQJHJHEHQHQ %HPHVVXQJVZHUWH GHU %HDQVSUXFKEDUNHLW QLFKW �EHU�
VFKULWWHQ ZHUGHQ� 

��� $QVFKOXVVEOHFKH� GLH ]XU 9HUJU|�HUXQJ GHU 1HWWRTXHUVFKQLWWVIOlFKH GHV %DXWHLOV RGHU GHU *UHQ]ORFK�
OHLEXQJVNUDIW HLQHV %RO]HQV YRUJHVHKHQ VLQG� VROOWHQ DXVUHLFKHQG GLPHQVLRQLHUW ZHUGHQ� XP GLH %HPHVVXQJV�
NUDIW YRP %RO]HQ LQ GDV %DXWHLO �EHUWUDJHQ ]X N|QQHQ� VLH VROOWHQ VR DQJHRUGQHW ZHUGHQ� GDVV ([]HQWUL]LWlWHQ 
YHUPLHGHQ ZHUGHQ� "  

�.5.14.3 %emeVVung Ger %oOzen 

��� !%RO]HQ VROOWHQ QLFKW HLQVFKQLWWLJ EHODVWHW ZHUGHQ� GDKHU VROOWH HLQHV GHU ]X YHUELQGHQGHQ %DXWHLOH ZLH 
HLQH *DEHO RGHU HLQ 6FKlNHO DXVJHELOGHW VHLQ� 'LH 6LFKHUXQJ GHV %RO]HQV� ]� %� GXUFK HLQHQ )HGHUULQJ� VROOWH 
VR EHPHVVHQ ZHUGHQ� GDVV VLH HLQHU LQ 5LFKWXQJ GHU %RO]HQDFKVH ZLUNHQGHQ .UDIW YRQ PLQGHVWHQV �� � GHU 
DXI GHQ %RO]HQ HLQZLUNHQGHQ $EVFKHUNUDIW ZLGHUVWHKW� 

��� 'LH %LHJHPRPHQWH LQ HLQHP %RO]HQ VROOWHQ QDFK %LOG ���� EHUHFKQHW ZHUGHQ� 

��� 'LH %HPHVVXQJVZHUWH GHU (LQZLUNXQJHQ DXI HLQHQ %RO]HQ VROOWHQ GLH %HDQVSUXFKEDUNHLWHQ LP *UHQ]�
]XVWDQG GHU 7UDJIlKLJNHLW QDFK 7DEHOOH ��� QLFKW �EHUVFKUHLWHQ� 

��� ,VW $XVWDXVFKEDUNHLW GHV %RO]HQV YRUJHVHKHQ �PHKUIDFKH 0RQWDJH XQG 'HPRQWDJH HLQHV 7UDJZHUNV�� 
VROOWHQ ]XVlW]OLFK ]X GHQ %HVWLPPXQJHQ QDFK �������� XQG �������� KLQVLFKWOLFK .RQWDNWEHDQVSUXFKXQJ 
IROJHQGH %HGLQJXQJHQ HUI�OOW ZHUGHQ� 

VK�(G d IK�5G �����D� 

'DEHL LVW 

SOS

SOS
�

�VHU(G�
(GK�

���
�����

((
((

WG

GG)
�

�
=V  �����E� 

fK�5G = ��� fR�γ0��VHU 
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D) /oFKGurFKmeVVer unG DLFke YorgegeEen 
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E) *eometrLe YorgegeEen 

R

0�(G���
f

)W γ
t  

R

0�(G
� ����

f
)G γ

t  

W  = 'LFNH GHV %DXWHLOV �%OHFK� 
G�  = /RFKGXUFKPHVVHU 

%LOG �.12 ² 0D�OLFKe AnIorGerungen I�r %oOzenYerELnGungen 

���3 8QWHU GHP %HPHVVXQJVZHUW GHU HLQZLUNHQGHQ .UDIW� )(G� LP $QVFKOXVVEOHFK G�UIHQ LP *UHQ]]XVWDQG 
GHU 7UDJIlKLJNHLW GLH LQ 7DEHOOH ��� DQJHJHEHQHQ %HPHVVXQJVZHUWH GHU %HDQVSUXFKEDUNHLW QLFKW �EHU�
VFKULWWHQ ZHUGHQ� 

��� $QVFKOXVVEOHFKH� GLH ]XU 9HUJU|�HUXQJ GHU 1HWWRTXHUVFKQLWWVIOlFKH GHV %DXWHLOV RGHU GHU *UHQ]ORFK�
OHLEXQJVNUDIW HLQHV %RO]HQV YRUJHVHKHQ VLQG� VROOWHQ DXVUHLFKHQG GLPHQVLRQLHUW ZHUGHQ� XP GLH %HPHVVXQJV�
NUDIW YRP %RO]HQ LQ GDV %DXWHLO �EHUWUDJHQ ]X N|QQHQ� VLH VROOWHQ VR DQJHRUGQHW ZHUGHQ� GDVV ([]HQWUL]LWlWHQ 
YHUPLHGHQ ZHUGHQ� "  

�.5.14.3 %emeVVung Ger %oOzen 

��� !%RO]HQ VROOWHQ QLFKW HLQVFKQLWWLJ EHODVWHW ZHUGHQ� GDKHU VROOWH HLQHV GHU ]X YHUELQGHQGHQ %DXWHLOH ZLH 
HLQH *DEHO RGHU HLQ 6FKlNHO DXVJHELOGHW VHLQ� 'LH 6LFKHUXQJ GHV %RO]HQV� ]� %� GXUFK HLQHQ )HGHUULQJ� VROOWH 
VR EHPHVVHQ ZHUGHQ� GDVV VLH HLQHU LQ 5LFKWXQJ GHU %RO]HQDFKVH ZLUNHQGHQ .UDIW YRQ PLQGHVWHQV �� � GHU 
DXI GHQ %RO]HQ HLQZLUNHQGHQ $EVFKHUNUDIW ZLGHUVWHKW� 

��� 'LH %LHJHPRPHQWH LQ HLQHP %RO]HQ VROOWHQ QDFK %LOG ���� EHUHFKQHW ZHUGHQ� 

��� 'LH %HPHVVXQJVZHUWH GHU (LQZLUNXQJHQ DXI HLQHQ %RO]HQ VROOWHQ GLH %HDQVSUXFKEDUNHLWHQ LP *UHQ]�
]XVWDQG GHU 7UDJIlKLJNHLW QDFK 7DEHOOH ��� QLFKW �EHUVFKUHLWHQ� 

��� ,VW $XVWDXVFKEDUNHLW GHV %RO]HQV YRUJHVHKHQ �PHKUIDFKH 0RQWDJH XQG 'HPRQWDJH HLQHV 7UDJZHUNV�� 
VROOWHQ ]XVlW]OLFK ]X GHQ %HVWLPPXQJHQ QDFK �������� XQG �������� KLQVLFKWOLFK .RQWDNWEHDQVSUXFKXQJ 
IROJHQGH %HGLQJXQJHQ HUI�OOW ZHUGHQ� 

VK�(G d IK�5G �����D� 

'DEHL LVW 

SOS

SOS
�

�VHU(G�
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fK�5G = ��� fR�γ0��VHU 
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'DEHL LVW 

G GHU 'XUFKPHVVHU GHV %RO]HQV� 

G�� GHU 'XUFKPHVVHU GHV %RO]HQORFKHV� 

)(G�VHU� GHU %HPHVVXQJVZHUW GHU .UDIW� GLH EHL GHU %HDQVSUXFKXQJ PLW GHQ W\SLVFKHQ /DVWNRPELQD�
WLRQHQ I�U GLH *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW �EHUWUDJHQ ZLUG� 

(S� (SO� GHU (ODVWL]LWlWVPRGXO GHV %RO]HQV E]Z� GHV %OHFKZHUNVWRIIV� 

7DEeOOe �.� ² %emeVVungVwerte Ger %eDnVSruFKEDrkeLten Yon %oOzenYerELnGungen 

.rLterLum %eDnVSruFKEDrkeLt 

$EVFKHUHQ GHV %RO]HQV )Y�5G = ��� $ fXS�γ0S t )Y�(G 

,VW GLH $XVWDXVFKEDUNHLW GHV %RO]HQV YRUJHVHKHQ� 
VROOWH GLHVH $QIRUGHUXQJHQ HEHQIDOOV HUI�OOW VHLQ )Y�5G�VHU = ��� $ fRS�γ0��VHU t )Y�(G�VHU 

/RFKOHLEXQJ YRQ %OHFK XQG %RO]HQ )E�5G = ��� W G fR�PLQ�γ0� t )E�(G 

,VW GLH $XVWDXVFKEDUNHLW GHV %RO]HQV YRUJHVHKHQ� 
VROOWH GLHVH $QIRUGHUXQJHQ HEHQIDOOV HUI�OOW VHLQ )E�5G = ��� W G fR�γ0��VHU t )E�(G�VHU 

%LHJXQJ GHV %RO]HQV M5G = ��� :HO IRS�γ0� �t M(G� 

,VW GLH $XVWDXVFKEDUNHLW GHV %RO]HQV YRUJHVHKHQ� 
VROOWH GLHVH $QIRUGHUXQJHQ HEHQIDOOV HUI�OOW VHLQ M5G = ��� :HO fRS�γ0��VHU t M(G�VHU 

,QWHUDNWLRQ YRQ $EVFKHUHQ XQG %LHJXQJ �M(G�M5G�� � �)Y�(G�)Y�5G�� d ��� 

'DEHL LVW 

G� GHU 'XUFKPHVVHU GHV %RO]HQV� 

fR�PLQ� GHU QLHGULJHUH %HPHVVXQJVZHUW GHU )HVWLJNHLWHQ YRQ %RO]HQ XQG YHUEXQGHQHP %DXWHLO� 

fXS� GLH PD[LPDOH =XJIHVWLJNHLW �%UXFKIHVWLJNHLW� GHV %RO]HQV� 

fRS� GLH 6WUHFNJUHQ]H GHV %RO]HQV� 

W� GLH 'LFNH GHV YHUEXQGHQHQ %DXWHLOV� 

$� GLH 4XHUVFKQLWWVIOlFKH HLQHV %RO]HQV��
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'DEHL LVW 

G GHU 'XUFKPHVVHU GHV %RO]HQV� 

G�� GHU 'XUFKPHVVHU GHV %RO]HQORFKHV� 

)(G�VHU� GHU %HPHVVXQJVZHUW GHU .UDIW� GLH EHL GHU %HDQVSUXFKXQJ PLW GHQ W\SLVFKHQ /DVWNRPELQD�
WLRQHQ I�U GLH *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW �EHUWUDJHQ ZLUG� 

(S� (SO� GHU (ODVWL]LWlWVPRGXO GHV %RO]HQV E]Z� GHV %OHFKZHUNVWRIIV� 

7DEeOOe �.� ² %emeVVungVwerte Ger %eDnVSruFKEDrkeLten Yon %oOzenYerELnGungen 

.rLterLum %eDnVSruFKEDrkeLt 

$EVFKHUHQ GHV %RO]HQV )Y�5G = ��� $ fXS�γ0S t )Y�(G 

,VW GLH $XVWDXVFKEDUNHLW GHV %RO]HQV YRUJHVHKHQ� 
VROOWH GLHVH $QIRUGHUXQJHQ HEHQIDOOV HUI�OOW VHLQ )Y�5G�VHU = ��� $ fRS�γ0��VHU t )Y�(G�VHU 

/RFKOHLEXQJ YRQ %OHFK XQG %RO]HQ )E�5G = ��� W G fR�PLQ�γ0� t )E�(G 

,VW GLH $XVWDXVFKEDUNHLW GHV %RO]HQV YRUJHVHKHQ� 
VROOWH GLHVH $QIRUGHUXQJHQ HEHQIDOOV HUI�OOW VHLQ )E�5G = ��� W G fR�γ0��VHU t )E�(G�VHU 

%LHJXQJ GHV %RO]HQV M5G = ��� :HO IRS�γ0� �t M(G� 

,VW GLH $XVWDXVFKEDUNHLW GHV %RO]HQV YRUJHVHKHQ� 
VROOWH GLHVH $QIRUGHUXQJHQ HEHQIDOOV HUI�OOW VHLQ M5G = ��� :HO fRS�γ0��VHU t M(G�VHU 

,QWHUDNWLRQ YRQ $EVFKHUHQ XQG %LHJXQJ �M(G�M5G�� � �)Y�(G�)Y�5G�� d ��� 

'DEHL LVW 

G� GHU 'XUFKPHVVHU GHV %RO]HQV� 

fR�PLQ� GHU QLHGULJHUH %HPHVVXQJVZHUW GHU )HVWLJNHLWHQ YRQ %RO]HQ XQG YHUEXQGHQHP %DXWHLO� 

fXS� GLH PD[LPDOH =XJIHVWLJNHLW �%UXFKIHVWLJNHLW� GHV %RO]HQV� 

fRS� GLH 6WUHFNJUHQ]H GHV %RO]HQV� 

W� GLH 'LFNH GHV YHUEXQGHQHQ %DXWHLOV� 

$� GLH 4XHUVFKQLWWVIOlFKH HLQHV %RO]HQV��
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%LOG �.13 ² ELnwLrkungen unG 5eDktLonen EeL eLner %oOzenYerELnGung 

 0(G = F(G ��t� � �e � t���� �����F�" 

�.6 6FKweL�YerELnGungen 

�.6.1 AOOgemeLneV 

��� %HL GHU %HPHVVXQJ YRQ 6FKZHL�YHUELQGXQJHQ VROOWHQ VRZRKO GLH )HVWLJNHLW GHU 6FKZHL�QlKWH DOV DXFK 
GLH )HVWLJNHLW GHU :lUPHHLQIOXVV]RQH EHU�FNVLFKWLJW ZHUGHQ� 

��� 'LH KLHU DQJHJHEHQHQ %HPHVVXQJVYRUVFKULIWHQ JHOWHQ I�U� 

² 0,*�6FKZHL�XQJHQ XQG :,*�6FKZHL�XQJHQ I�U %DXWHLOGLFNHQ QDFK 7DEHOOH ���D XQG 7DEHOOH ���E 
!gestrichener Text"� 

² %HZHUWXQJVJUXSSH QDFK !(1 ������"� 

² %HL .RPELQDWLRQHQ YRQ *UXQGZHUNVWRII XQG 6FKZHL�]XVDW]ZHUNVWRII QDFK ������ 

² ,Q %DXZHUNHQ XQWHU YRUZLHJHQG UXKHQGHQ %HODVWXQJHQ� 

��� :HUGHQ LP )DOOH YRQ WUDJHQGHQ 3ULPlUEDXWHLOHQ GLH REHQ DXIJHI�KUWHQ $QIRUGHUXQJ QLFKW HUI�OOW� VR 
VROOWHQ 5HJHO VSH]LHOOH� XQWHU GHQ 9HUWUDJVSDUWQHUQ DEJHVWLPPWH 9HUVXFKVVW�FNH JHVFKZHL�W XQG JHSU�IW 
ZHUGHQ� 

��� )DOOV EHL WUDJHQGHQ 6HNXQGlUEDXWHLOHQ RGHU XQEHODVWHWHQ %DXWHLOHQ HLQ QLHGULJHUHV 4XDOLWlWVQLYHDX 
IHVWJHOHJW ZXUGH� VROOWHQ LQ GHU 5HJHO QLHGULJHUH %HPHVVXQJVZHUWH GHU )HVWLJNHLWHQ YHUZHQGHW ZHUGHQ� 

�.6.2 :lrmeeLnIOuVVzone (:E=) 

��� %HL GHQ IROJHQGHQ /HJLHUXQJVNODVVHQ VROOWH GLH :lUPHHLQIOXVV]RQH EHU�FNVLFKWLJW ZHUGHQ �VLHKH DXFK 
!�����"�� 

� $XVKlUWEDUH /HJLHUXQJHQ LP =XVWDQG 7� XQG GDU�EHU �/HJLHUXQJHQ GHU 6HULHQ �[[[ XQG �[[[���  

� 1LFKW DXVKlUWEDUH /HJLHUXQJHQ LQ NDOWYHUIHVWLJWHP =XVWDQG �/HJLHUXQJHQ GHU 6HULHQ �[[[� �[[[ XQG 
�[[[��  
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%LOG �.13 ² ELnwLrkungen unG 5eDktLonen EeL eLner %oOzenYerELnGung 

 0(G = F(G ��t� � �e � t���� �����F�" 

�.6 6FKweL�YerELnGungen 

�.6.1 AOOgemeLneV 

��� %HL GHU %HPHVVXQJ YRQ 6FKZHL�YHUELQGXQJHQ VROOWHQ VRZRKO GLH )HVWLJNHLW GHU 6FKZHL�QlKWH DOV DXFK 
GLH )HVWLJNHLW GHU :lUPHHLQIOXVV]RQH EHU�FNVLFKWLJW ZHUGHQ� 

��� 'LH KLHU DQJHJHEHQHQ %HPHVVXQJVYRUVFKULIWHQ JHOWHQ I�U� 

² 0,*�6FKZHL�XQJHQ XQG :,*�6FKZHL�XQJHQ I�U %DXWHLOGLFNHQ QDFK 7DEHOOH ���D XQG 7DEHOOH ���E 
!gestrichener Text"� 

² %HZHUWXQJVJUXSSH QDFK !(1 ������"� 

² %HL .RPELQDWLRQHQ YRQ *UXQGZHUNVWRII XQG 6FKZHL�]XVDW]ZHUNVWRII QDFK ������ 

² ,Q %DXZHUNHQ XQWHU YRUZLHJHQG UXKHQGHQ %HODVWXQJHQ� 

��� :HUGHQ LP )DOOH YRQ WUDJHQGHQ 3ULPlUEDXWHLOHQ GLH REHQ DXIJHI�KUWHQ $QIRUGHUXQJ QLFKW HUI�OOW� VR 
VROOWHQ 5HJHO VSH]LHOOH� XQWHU GHQ 9HUWUDJVSDUWQHUQ DEJHVWLPPWH 9HUVXFKVVW�FNH JHVFKZHL�W XQG JHSU�IW 
ZHUGHQ� 

��� )DOOV EHL WUDJHQGHQ 6HNXQGlUEDXWHLOHQ RGHU XQEHODVWHWHQ %DXWHLOHQ HLQ QLHGULJHUHV 4XDOLWlWVQLYHDX 
IHVWJHOHJW ZXUGH� VROOWHQ LQ GHU 5HJHO QLHGULJHUH %HPHVVXQJVZHUWH GHU )HVWLJNHLWHQ YHUZHQGHW ZHUGHQ� 

�.6.2 :lrmeeLnIOuVVzone (:E=) 

��� %HL GHQ IROJHQGHQ /HJLHUXQJVNODVVHQ VROOWH GLH :lUPHHLQIOXVV]RQH EHU�FNVLFKWLJW ZHUGHQ �VLHKH DXFK 
!�����"�� 

� $XVKlUWEDUH /HJLHUXQJHQ LP =XVWDQG 7� XQG GDU�EHU �/HJLHUXQJHQ GHU 6HULHQ �[[[ XQG �[[[���  

� 1LFKW DXVKlUWEDUH /HJLHUXQJHQ LQ NDOWYHUIHVWLJWHP =XVWDQG �/HJLHUXQJHQ GHU 6HULHQ �[[[� �[[[ XQG 
�[[[��  
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��� 'LH *U|�H XQG GLH 5HLFKZHLWH �%UHLWHQPD�� GHU (QWIHVWLJXQJ LQ GHU :lUPHHLQIOXVV]RQH QDFK 
!�����" VROOWHQ EHDFKWHW ZHUGHQ� 6RZRKO GLH *U|�H DOV DXFK GLH 5HLFKZHLWH VLQG I�U :,*�6FKZHL�XQJHQ 
XQG 0,*�6FKZHL�XQJHQ XQWHUVFKLHGOLFK� %HL :,*�6FKZHL�XQJHQ VROOWH ZHJHQ GHV JU|�HUHQ :lUPHLQWUDJV 
HLQH JU|�HUH 5HLFKZHLWH �JU|�HUH :(=�4XHUVFKQLWWVIOlFKH� XQG HLQH JU|�HUH (QWIHVWLJXQJ DQJHVHW]W ZHUGHQ� 

��� 'LH FKDUDNWHULVWLVFKHQ )HVWLJNHLWHQ fX�KD] I�U GHQ :HUNVWRII LQ GHU :(= VLQG LQ 7DEHOOH ��� DQJHJHEHQ� 
'LH FKDUDNWHULVWLVFKH 6FKXEIHVWLJNHLW LQ GHU :(= LVW IHVWJHOHJW PLW� ��KD]X�KD]Y� ff = � 

�.6.3 %emeVVung Yon 6FKweL�YerELnGungen 

��� %HL GHU %HPHVVXQJ YRQ 6FKZHL�YHUELQGXQJHQ VROOWHQ IROJHQGH 1DFKZHLVH JHI�KUW ZHUGHQ� 

� %HPHVVXQJ GHU 6FKZHL�QlKWH� VLHKH ������� XQG �������� 

� %HDQVSUXFKEDUNHLW GHU :(= GHU 1DKW� VLHKH �������� 

� %HPHVVXQJ YRQ 9HUELQGXQJHQ PLW NRPELQLHUWHQ 6FKZHL�QlKWHQ� VLHKH �������� 

��� 'DV 9HUIRUPXQJVYHUP|JHQ HLQHU 6FKZHL�YHUELQGXQJ NDQQ YHUEHVVHUW ZHUGHQ� ZHQQ GHU 
%HPHVVXQJVZHUW GHU )HVWLJNHLW GHU 6FKZHL�QlKWH JU|�HU DOV GHU LQ GHU :(= LVW� 

�.6.3.1 &KDrDkterLVtLVFKe )eVtLgkeLt Yon 6FKweL�nlKten 

��� )�U GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW �IZ�� VROOWHQ� XQWHU GHU 9RUDXVVHW]XQJ� GDVV GLH 
.RPELQDWLRQHQ YRQ *UXQGZHUNVWRII XQG 6FKZHL�]XVDW]ZHUNVWRII ����� HQWVSUHFKHQ� GLH :HUWH QDFK 7DEHOOH ��� 
YHUZHQGHW ZHUGHQ� 

��� ,Q 6FKZHL�YHUELQGXQJHQ LVW GLH )HVWLJNHLW GHV 6FKZHL�JXWV JHZ|KQOLFK QLHGULJHU DOV GLH )HVWLJNHLW GHV 
*UXQGZHUNVWRIIV DX�HUKDOE GHU :(=� 

7DEeOOe �.� ² &KDrDkterLVtLVFKe :erte Ger )eVtLgkeLt Yon 6FKweL�nlKten fZ 

&KDrDkterLV-
tLVFKe 

)eVtLgkeLt 

6FKweL�-
zuVDtz-

werkVtoII 

/egLerung 

3103 5052 50�3 5454 6060 6005A 6061 60�2 �020 

fZ  LQ 1�PP� ���� ² ��� ��� ��� ��� ��� ��� ��� ��� 

 ����$ �� ² ² ² ��� ��� ��� ��� ��� 

� )�U GLH /HJLHUXQJHQ  
² (1 $:����� XQG (1 $:����� N|QQHQ GLH :HUWH GHU /HJLHUXQJ ���� 
² (1 $:������ (1 $:����� XQG (1 $:����� N|QQHQ GLH :HUWH GHU /HJLHUXQJ ���� 
² (1 $:����� N|QQHQ GLH :HUWH GHU /HJLHUXQJ ����$ 
² (1 $:����� N|QQHQ GLH :HUWH GHU /HJLHUXQJ ���� 
² (1 $:�����$ NDQQ I�U GLH 6FKZHL�]XVDW]ZHUNVWRIIH 7\S � XQG 7\S � HLQ :HUW YRQ ��� 1�PP� 
YHUZHQGHW ZHUGHQ� 

� ! :HQQ GLH 6FKZHL�]XVDW]ZHUNVWRIIH ����� ����$� ����$�����%� ���������$ YHUZHQGHW ZHUGHQ� 
GDQQ JHOWHQ GLH :HUWH GHV 6FKZHL�]XVDW]ZHUNVWRIIHV �����" 

� :HQQ GLH 6FKZHL�]XVDW]ZHUNVWRIIH ����$ RGHU ���� YHUZHQGHW ZHUGHQ� GDQQ JHOWHQ GLH :HUWH GHV 
6FKZHL�]XVDW]ZHUNVWRIIHV ����$� 

� %HL .RPELQDWLRQHQ XQWHUVFKLHGOLFKHU /HJLHUXQJHQ PXVV GLH QLHGULJVWH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 
6FKZHL�QDKW YHUZHQGHW ZHUGHQ� 
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��� 'LH *U|�H XQG GLH 5HLFKZHLWH �%UHLWHQPD�� GHU (QWIHVWLJXQJ LQ GHU :lUPHHLQIOXVV]RQH QDFK 
!�����" VROOWHQ EHDFKWHW ZHUGHQ� 6RZRKO GLH *U|�H DOV DXFK GLH 5HLFKZHLWH VLQG I�U :,*�6FKZHL�XQJHQ 
XQG 0,*�6FKZHL�XQJHQ XQWHUVFKLHGOLFK� %HL :,*�6FKZHL�XQJHQ VROOWH ZHJHQ GHV JU|�HUHQ :lUPHLQWUDJV 
HLQH JU|�HUH 5HLFKZHLWH �JU|�HUH :(=�4XHUVFKQLWWVIOlFKH� XQG HLQH JU|�HUH (QWIHVWLJXQJ DQJHVHW]W ZHUGHQ� 

��� 'LH FKDUDNWHULVWLVFKHQ )HVWLJNHLWHQ fX�KD] I�U GHQ :HUNVWRII LQ GHU :(= VLQG LQ 7DEHOOH ��� DQJHJHEHQ� 
'LH FKDUDNWHULVWLVFKH 6FKXEIHVWLJNHLW LQ GHU :(= LVW IHVWJHOHJW PLW� ��KD]X�KD]Y� ff = � 

�.6.3 %emeVVung Yon 6FKweL�YerELnGungen 

��� %HL GHU %HPHVVXQJ YRQ 6FKZHL�YHUELQGXQJHQ VROOWHQ IROJHQGH 1DFKZHLVH JHI�KUW ZHUGHQ� 

� %HPHVVXQJ GHU 6FKZHL�QlKWH� VLHKH ������� XQG �������� 

� %HDQVSUXFKEDUNHLW GHU :(= GHU 1DKW� VLHKH �������� 

� %HPHVVXQJ YRQ 9HUELQGXQJHQ PLW NRPELQLHUWHQ 6FKZHL�QlKWHQ� VLHKH �������� 

��� 'DV 9HUIRUPXQJVYHUP|JHQ HLQHU 6FKZHL�YHUELQGXQJ NDQQ YHUEHVVHUW ZHUGHQ� ZHQQ GHU 
%HPHVVXQJVZHUW GHU )HVWLJNHLW GHU 6FKZHL�QlKWH JU|�HU DOV GHU LQ GHU :(= LVW� 

�.6.3.1 &KDrDkterLVtLVFKe )eVtLgkeLt Yon 6FKweL�nlKten 

��� )�U GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW �IZ�� VROOWHQ� XQWHU GHU 9RUDXVVHW]XQJ� GDVV GLH 
.RPELQDWLRQHQ YRQ *UXQGZHUNVWRII XQG 6FKZHL�]XVDW]ZHUNVWRII ����� HQWVSUHFKHQ� GLH :HUWH QDFK 7DEHOOH ��� 
YHUZHQGHW ZHUGHQ� 

��� ,Q 6FKZHL�YHUELQGXQJHQ LVW GLH )HVWLJNHLW GHV 6FKZHL�JXWV JHZ|KQOLFK QLHGULJHU DOV GLH )HVWLJNHLW GHV 
*UXQGZHUNVWRIIV DX�HUKDOE GHU :(=� 

7DEeOOe �.� ² &KDrDkterLVtLVFKe :erte Ger )eVtLgkeLt Yon 6FKweL�nlKten fZ 

&KDrDkterLV-
tLVFKe 

)eVtLgkeLt 

6FKweL�-
zuVDtz-

werkVtoII 

/egLerung 

3103 5052 50�3 5454 6060 6005A 6061 60�2 �020 

fZ  LQ 1�PP� ���� ² ��� ��� ��� ��� ��� ��� ��� ��� 

 ����$ �� ² ² ² ��� ��� ��� ��� ��� 

� )�U GLH /HJLHUXQJHQ  
² (1 $:����� XQG (1 $:����� N|QQHQ GLH :HUWH GHU /HJLHUXQJ ���� 
² (1 $:������ (1 $:����� XQG (1 $:����� N|QQHQ GLH :HUWH GHU /HJLHUXQJ ���� 
² (1 $:����� N|QQHQ GLH :HUWH GHU /HJLHUXQJ ����$ 
² (1 $:����� N|QQHQ GLH :HUWH GHU /HJLHUXQJ ���� 
² (1 $:�����$ NDQQ I�U GLH 6FKZHL�]XVDW]ZHUNVWRIIH 7\S � XQG 7\S � HLQ :HUW YRQ ��� 1�PP� 
YHUZHQGHW ZHUGHQ� 

� ! :HQQ GLH 6FKZHL�]XVDW]ZHUNVWRIIH ����� ����$� ����$�����%� ���������$ YHUZHQGHW ZHUGHQ� 
GDQQ JHOWHQ GLH :HUWH GHV 6FKZHL�]XVDW]ZHUNVWRIIHV �����" 

� :HQQ GLH 6FKZHL�]XVDW]ZHUNVWRIIH ����$ RGHU ���� YHUZHQGHW ZHUGHQ� GDQQ JHOWHQ GLH :HUWH GHV 
6FKZHL�]XVDW]ZHUNVWRIIHV ����$� 

� %HL .RPELQDWLRQHQ XQWHUVFKLHGOLFKHU /HJLHUXQJHQ PXVV GLH QLHGULJVWH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 
6FKZHL�QDKW YHUZHQGHW ZHUGHQ� 
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��� 'LH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW ULFKWHW VLFK QDFK GHP YHUZHQGHWHQ 6FKZHL�]XVDW]�
ZHUNVWRII� 'LH :DKO GHV 6FKZHL�]XVDW]ZHUNVWRIIV KDW HLQHQ EHGHXWHQGHQ (LQIOXVV DXI GLH )HVWLJNHLW GHU 
6FKZHL�QDKW� 

�.6.3.2 %emeVVung Yon 6tumSInlKten 

�.6.3.2.1 DurFKgeVFKweL�te 6tumSInlKte 

��� %HL WUDJHQGHQ 3ULPlUEDXWHLOHQ VROOWHQ LQ GHU 5HJHO YROO GXUFKJHVFKZHL�W ZHUGHQ� 

��� 'LH ZLUNVDPH 'LFNH HLQHU GXUFKJHVFKZHL�WHQ 6WXPSIQDKW VROOWH PLW GHU 'LFNH GHU YHUEXQGHQHQ %DXWHLOH 
DQJHVHW]W ZHUGHQ� %HL XQWHUVFKLHGOLFKHQ 'LFNHQ GHU ]X YHUVFKZHL�HQGHQ %DXWHLOH VROOWH GLH NOHLQVWH 
%DXWHLOGLFNH DOV 6FKZHL�QDKWGLFNH DQJHVHW]W ZHUGHQ� 

��� hEHUK|KXQJHQ RGHU 8QWHUVFKUHLWXQJHQ GHU 1DKWGLFNH LQQHUKDOE GHU IHVWJHOHJWHQ *UHQ]HQ VROOWHQ EHL GHU 
%HPHVVXQJ LQ GHU 5HJHO YHUQDFKOlVVLJW ZHUGHQ� 

��� 'LH HIIHNWLYH /lQJH LVW JOHLFK GHU JHVDPWHQ 1DKWOlQJH� ZHQQ $Q� XQG $XVODXIEOHFKH YHUZHQGHW ZHUGHQ� 
$QGHUQIDOOV VROOWH GLH *HVDPWOlQJH XP GDV =ZHLIDFKH GHU 'LFNH W UHGX]LHUW ZHUGHQ� 

�.6.3.2.2 NLFKt GurFKgeVFKweL�te 6tumSInlKte 

��� 1LFKW GXUFKJHVFKZHL�WH 6WXPSIQlKWH VROOWHQ QXU LQ 6HNXQGlUEDXWHLOHQ XQG XQEHODVWHWHQ %DXWHLOHQ 
YHUZHQGHW ZHUGHQ� 

��� %HL QLFKW GXUFKJHVFKZHL�WHQ 6WXPSIQlKWHQ VROOWH HLQH ZLUNVDPH 1DKWIOlFKH WH IHVWJHOHJW ZHUGHQ �VLHKH 
%LOG ������ 

�.6.3.2.3 %emeVVungVwerte I�r 6tumSInlKte 

��� )�U GLH %HPHVVXQJVZHUWH GHU 6SDQQXQJHQ JLOW )ROJHQGHV� 

² =XJ� RGHU 'UXFNQRUPDOVSDQQXQJ UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH� VLHKH %LOG ����� 

VA  (G d 
γ0Z

Zf
 ������  

² 6FKXEVSDQQXQJ� VLHKH %LOG ����� 

!W(G d 
γ0Z

Z
�
� f
" ������  

² NRPELQLHUWH 1RUPDO� XQG 6FKXEVSDQQXQJHQ� 

γ
WV

0Z

Z�
(G

�
(G �������

f
dA  ������  

'DEHL LVW  

fZ GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW QDFK 7DEHOOH ���� 

VA(G GLH 1RUPDOVSDQQXQJ� UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH� 

W(G GLH 6FKXEVSDQQXQJ� SDUDOOHO ]XU 6FKZHL�QDKWDFKVH� 

γ0Z GHU 7HLOVLFKHUKHLWVEHLZHUW I�U 6FKZHL�YHUELQGXQJHQ� VLHKH ������ 
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��� 'LH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW ULFKWHW VLFK QDFK GHP YHUZHQGHWHQ 6FKZHL�]XVDW]�
ZHUNVWRII� 'LH :DKO GHV 6FKZHL�]XVDW]ZHUNVWRIIV KDW HLQHQ EHGHXWHQGHQ (LQIOXVV DXI GLH )HVWLJNHLW GHU 
6FKZHL�QDKW� 

�.6.3.2 %emeVVung Yon 6tumSInlKten 

�.6.3.2.1 DurFKgeVFKweL�te 6tumSInlKte 

��� %HL WUDJHQGHQ 3ULPlUEDXWHLOHQ VROOWHQ LQ GHU 5HJHO YROO GXUFKJHVFKZHL�W ZHUGHQ� 

��� 'LH ZLUNVDPH 'LFNH HLQHU GXUFKJHVFKZHL�WHQ 6WXPSIQDKW VROOWH PLW GHU 'LFNH GHU YHUEXQGHQHQ %DXWHLOH 
DQJHVHW]W ZHUGHQ� %HL XQWHUVFKLHGOLFKHQ 'LFNHQ GHU ]X YHUVFKZHL�HQGHQ %DXWHLOH VROOWH GLH NOHLQVWH 
%DXWHLOGLFNH DOV 6FKZHL�QDKWGLFNH DQJHVHW]W ZHUGHQ� 

��� hEHUK|KXQJHQ RGHU 8QWHUVFKUHLWXQJHQ GHU 1DKWGLFNH LQQHUKDOE GHU IHVWJHOHJWHQ *UHQ]HQ VROOWHQ EHL GHU 
%HPHVVXQJ LQ GHU 5HJHO YHUQDFKOlVVLJW ZHUGHQ� 

��� 'LH HIIHNWLYH /lQJH LVW JOHLFK GHU JHVDPWHQ 1DKWOlQJH� ZHQQ $Q� XQG $XVODXIEOHFKH YHUZHQGHW ZHUGHQ� 
$QGHUQIDOOV VROOWH GLH *HVDPWOlQJH XP GDV =ZHLIDFKH GHU 'LFNH W UHGX]LHUW ZHUGHQ� 

�.6.3.2.2 NLFKt GurFKgeVFKweL�te 6tumSInlKte 

��� 1LFKW GXUFKJHVFKZHL�WH 6WXPSIQlKWH VROOWHQ QXU LQ 6HNXQGlUEDXWHLOHQ XQG XQEHODVWHWHQ %DXWHLOHQ 
YHUZHQGHW ZHUGHQ� 

��� %HL QLFKW GXUFKJHVFKZHL�WHQ 6WXPSIQlKWHQ VROOWH HLQH ZLUNVDPH 1DKWIOlFKH WH IHVWJHOHJW ZHUGHQ �VLHKH 
%LOG ������ 

�.6.3.2.3 %emeVVungVwerte I�r 6tumSInlKte 

��� )�U GLH %HPHVVXQJVZHUWH GHU 6SDQQXQJHQ JLOW )ROJHQGHV� 

² =XJ� RGHU 'UXFNQRUPDOVSDQQXQJ UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH� VLHKH %LOG ����� 

VA  (G d 
γ0Z

Zf
 ������  

² 6FKXEVSDQQXQJ� VLHKH %LOG ����� 

!W(G d 
γ0Z

Z
�
� f
" ������  

² NRPELQLHUWH 1RUPDO� XQG 6FKXEVSDQQXQJHQ� 

γ
WV

0Z
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(G
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(G �������

f
dA  ������  

'DEHL LVW  

fZ GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW QDFK 7DEHOOH ���� 

VA(G GLH 1RUPDOVSDQQXQJ� UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH� 

W(G GLH 6FKXEVSDQQXQJ� SDUDOOHO ]XU 6FKZHL�QDKWDFKVH� 

γ0Z GHU 7HLOVLFKHUKHLWVEHLZHUW I�U 6FKZHL�YHUELQGXQJHQ� VLHKH ������ 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

166

Nds. MBl. Nr. 3 c/2019

164



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

165 

��� (LJHQVSDQQXQJHQ XQG 6SDQQXQJHQ� GLH QLFKW DQ GHU /DVW�EHUWUDJXQJ EHWHLOLJW VLQG� P�VVHQ EHLP 
1DFKZHLV GHU %HDQVSUXFKEDUNHLW GHU 6FKZHL�QDKW QLFKW EHU�FNVLFKWLJW ZHUGHQ� !gestrichener Text"� 

 

%LOG �.14 ² 6tumSInDKt mLt NormDOVSDnnungen 

 

%LOG �.15 ² 6tumSInDKt mLt 6FKuEVSDnnungen 

�.6.3.3 %emeVVung Yon .eKOnlKten 

��� )�U GLH %HPHVVXQJ YRQ .HKOQlKWHQ VROOWH GLH 1DKWIOlFKH DOV PD�JHEHQGH 4XHUVFKQLWWVJU|�H DQJHVHW]W 
ZHUGHQ 

��� 'LH 1DKWIOlFKH VROOWH PLW GHU ZLUNVDPHQ 1DKWOlQJH XQG GHU ZLUNVDPHQ 1DKWGLFNH EHVWLPPW ZHUGHQ� 

��� 'LH ZLUNVDPH 1DKWOlQJH VROOWH DOV *HVDPWOlQJH GHU 6FKZHL�QDKW DQJHVHW]W ZHUGHQ� ZHQQ� 

� GLH 1DKWOlQJH PLQGHVWHQV GHU ��IDFKHQ 1DKWGLFNH HQWVSULFKW� 

� EHL XQJOHLFKPl�LJHU 6SDQQXQJVYHUWHLOXQJ HQWODQJ GHU 1DKW GLH 1DKWOlQJH GLH ����IDFKH 1DKWGLFNH QLFKW 
�EHUVFKUHLWHW� 

� GLH 6SDQQXQJVYHUWHLOXQJ HQWODQJ GHU 1DKW NRQVWDQW LVW� ZLH ]� %� LQ HLQHU hEHUODSSXQJVYHUELQGXQJ QDFK 
%LOG ����D� 

!��� (QWVSULFKW GLH 1DKWOlQJH QLFKW PLQGHVWHQV GHU ��IDFKHQ 1DKWGLFNH� VROOWH GLH 7UDJZLUNXQJ GHU 1DKW 
QLFKW EHU�FNVLFKWLJW ZHUGHQ� %HL XQJOHLFKPl�LJHU 6SDQQXQJVYHUWHLOXQJ HQWODQJ GHU 1DKW� VLHKH %LOG ����E�� 
VROOWH EHL 1lKWHQ� GHUHQ /lQJH GDV ����IDFKH LKUHU 1DKWGLFNH �EHUVFKUHLWHW� GLH ZLUNVDPH 1DKWOlQJH GHU 
6FKZHL�QDKW DQJHVHW]W ZHUGHQ PLW� 

/Z�HII = ���� � ��� /Z���� D� /Z PLW /Z t ��� D ������ 

'DEHL LVW 
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��� (LJHQVSDQQXQJHQ XQG 6SDQQXQJHQ� GLH QLFKW DQ GHU /DVW�EHUWUDJXQJ EHWHLOLJW VLQG� P�VVHQ EHLP 
1DFKZHLV GHU %HDQVSUXFKEDUNHLW GHU 6FKZHL�QDKW QLFKW EHU�FNVLFKWLJW ZHUGHQ� !gestrichener Text"� 

 

%LOG �.14 ² 6tumSInDKt mLt NormDOVSDnnungen 

 

%LOG �.15 ² 6tumSInDKt mLt 6FKuEVSDnnungen 

�.6.3.3 %emeVVung Yon .eKOnlKten 

��� )�U GLH %HPHVVXQJ YRQ .HKOQlKWHQ VROOWH GLH 1DKWIOlFKH DOV PD�JHEHQGH 4XHUVFKQLWWVJU|�H DQJHVHW]W 
ZHUGHQ 

��� 'LH 1DKWIOlFKH VROOWH PLW GHU ZLUNVDPHQ 1DKWOlQJH XQG GHU ZLUNVDPHQ 1DKWGLFNH EHVWLPPW ZHUGHQ� 

��� 'LH ZLUNVDPH 1DKWOlQJH VROOWH DOV *HVDPWOlQJH GHU 6FKZHL�QDKW DQJHVHW]W ZHUGHQ� ZHQQ� 

� GLH 1DKWOlQJH PLQGHVWHQV GHU ��IDFKHQ 1DKWGLFNH HQWVSULFKW� 

� EHL XQJOHLFKPl�LJHU 6SDQQXQJVYHUWHLOXQJ HQWODQJ GHU 1DKW GLH 1DKWOlQJH GLH ����IDFKH 1DKWGLFNH QLFKW 
�EHUVFKUHLWHW� 

� GLH 6SDQQXQJVYHUWHLOXQJ HQWODQJ GHU 1DKW NRQVWDQW LVW� ZLH ]� %� LQ HLQHU hEHUODSSXQJVYHUELQGXQJ QDFK 
%LOG ����D� 

!��� (QWVSULFKW GLH 1DKWOlQJH QLFKW PLQGHVWHQV GHU ��IDFKHQ 1DKWGLFNH� VROOWH GLH 7UDJZLUNXQJ GHU 1DKW 
QLFKW EHU�FNVLFKWLJW ZHUGHQ� %HL XQJOHLFKPl�LJHU 6SDQQXQJVYHUWHLOXQJ HQWODQJ GHU 1DKW� VLHKH %LOG ����E�� 
VROOWH EHL 1lKWHQ� GHUHQ /lQJH GDV ����IDFKH LKUHU 1DKWGLFNH �EHUVFKUHLWHW� GLH ZLUNVDPH 1DKWOlQJH GHU 
6FKZHL�QDKW DQJHVHW]W ZHUGHQ PLW� 

/Z�HII = ���� � ��� /Z���� D� /Z PLW /Z t ��� D ������ 

'DEHL LVW 
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/Z�HII  GLH ZLUNVDPH /lQJH GHU )ODQNHQNHKOQlKWH� 

/Z�  GLH *HVDPWOlQJH GHU )ODQNHQNHKOQlKWH� 

D  GLH ZLUNVDPH 1DKWGLFNH� VLHKH %LOG ����� 

$10(5.81* %HL XQJOHLFKPl�LJHU 6SDQQXQJVYHUWHLOXQJ XQG G�QQHQ� ODQJHQ 1lKWHQ NDQQ GDV 9HUIRUPXQJV�
YHUP|JHQ DQ GHQ 1DKWHQGHQ HUVFK|SIW VHLQ� EHYRU GHU PLWWOHUH %HUHLFK GHU 1DKW ]XP )OLH�HQ NRPPW� LQ GLHVHP )DOO 
YHUVDJW GLH 9HUELQGXQJ LQ HLQHU $UW 5HL�YHUVFKOXVVHIIHNW� 

  

D) %eLVSLeO eLner gOeLFKml�Lgen  
6SDnnungVYerteLOung 

E) %eLVSLeO eLner ungOeLFKml�Lgen 
6SDnnungVYerteLOung 

%LOG �.16 ² 6SDnnungVYerteLOungen Ln VerELnGungen mLt .eKOnlKten " 

��� 'LH ZLUNVDPH 1DKWGLFNH D LVW QDFK %LOG ���� ]X HUPLWWHOQ �D LVW GLH +|KH GHV JU|�WHQ LQ GHQ 6FKZHL��
QDKWTXHUVFKQLWW HLQEHVFKUHLEEDUHQ 'UHLHFNV�� 

��� :HQQ LQ GHU 9HUIDKUHQVSU�IXQJ HLQ GXUFKJHKHQG �EHU GHQ WKHRUHWLVFKHQ :XU]HOSXQNW KLQDXVJHKHQGHU 
(LQEUDQG GHU .HKOQDKW QDFKJHZLHVHQ ZLUG� GDUI I�U %HPHVVXQJV]ZHFNH )ROJHQGHV DQJHQRPPHQ ZHUGHQ� 

� 'LH 1DKWGLFNH GDUI XQWHU GHU 9RUDXVVHW]XQJ� GDVV hEHUZDFKXQJVUHJHOQ ]XU 4XDOLWlWVVLFKHUXQJ IHVWJHOHJW 
ZXUGHQ� XP GHQ NOHLQHUHQ :HUW YRQ �� � XQG � PP YHUJU|�HUW ZHUGHQ� 6RPLW JLOW� D = ��� D RGHU 
D�= D � � PP� 

� %HL .HKOQlKWHQ PLW SODQPl�LJHP (LQEUDQG NDQQ GHU ]XVlW]OLFKH 1DKWGLFNHQDQWHLO EHU�FNVLFKWLJW ZHUGHQ� 
YRUDXVJHVHW]W� GDVV LQ HLQHU 9HUIDKUHQVSU�IXQJ QDFKJHZLHVHQ ZXUGH� GDVV GHU (LQEUDQG �EHU GLH 
JHVDPWH /lQJH VLFKHU HUUHLFKW ZLUG� 6RPLW JLOW� D = D � DSHQ� VLHKH %LOG ����� 

 

%LOG �.1� ² :LrkVDme NDKtGLFke D� �Eer Gen tKeoretLVFKen :urzeOSunkt  
KLnDuVgeKenGer ELnErDnG DSHQ 

��� 'LH DXI HLQH .HKOQDKW ZLUNHQGHQ .UlIWH VROOWHQ EH]�JOLFK GHU 1DKWIOlFKH LQ 6SDQQXQJVNRPSRQHQWHQ 
]HUOHJW ZHUGHQ� VLHKH %LOG ����� 'LHVH .RPSRQHQWHQ VLQG� 

� GLH 1RUPDOVSDQQXQJ VA UHFKWZLQNOLJ ]XU 1DKWIOlFKH� 
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/Z�HII  GLH ZLUNVDPH /lQJH GHU )ODQNHQNHKOQlKWH� 

/Z�  GLH *HVDPWOlQJH GHU )ODQNHQNHKOQlKWH� 

D  GLH ZLUNVDPH 1DKWGLFNH� VLHKH %LOG ����� 

$10(5.81* %HL XQJOHLFKPl�LJHU 6SDQQXQJVYHUWHLOXQJ XQG G�QQHQ� ODQJHQ 1lKWHQ NDQQ GDV 9HUIRUPXQJV�
YHUP|JHQ DQ GHQ 1DKWHQGHQ HUVFK|SIW VHLQ� EHYRU GHU PLWWOHUH %HUHLFK GHU 1DKW ]XP )OLH�HQ NRPPW� LQ GLHVHP )DOO 
YHUVDJW GLH 9HUELQGXQJ LQ HLQHU $UW 5HL�YHUVFKOXVVHIIHNW� 

  

D) %eLVSLeO eLner gOeLFKml�Lgen  
6SDnnungVYerteLOung 

E) %eLVSLeO eLner ungOeLFKml�Lgen 
6SDnnungVYerteLOung 

%LOG �.16 ² 6SDnnungVYerteLOungen Ln VerELnGungen mLt .eKOnlKten " 

��� 'LH ZLUNVDPH 1DKWGLFNH D LVW QDFK %LOG ���� ]X HUPLWWHOQ �D LVW GLH +|KH GHV JU|�WHQ LQ GHQ 6FKZHL��
QDKWTXHUVFKQLWW HLQEHVFKUHLEEDUHQ 'UHLHFNV�� 

��� :HQQ LQ GHU 9HUIDKUHQVSU�IXQJ HLQ GXUFKJHKHQG �EHU GHQ WKHRUHWLVFKHQ :XU]HOSXQNW KLQDXVJHKHQGHU 
(LQEUDQG GHU .HKOQDKW QDFKJHZLHVHQ ZLUG� GDUI I�U %HPHVVXQJV]ZHFNH )ROJHQGHV DQJHQRPPHQ ZHUGHQ� 

� 'LH 1DKWGLFNH GDUI XQWHU GHU 9RUDXVVHW]XQJ� GDVV hEHUZDFKXQJVUHJHOQ ]XU 4XDOLWlWVVLFKHUXQJ IHVWJHOHJW 
ZXUGHQ� XP GHQ NOHLQHUHQ :HUW YRQ �� � XQG � PP YHUJU|�HUW ZHUGHQ� 6RPLW JLOW� D = ��� D RGHU 
D�= D � � PP� 

� %HL .HKOQlKWHQ PLW SODQPl�LJHP (LQEUDQG NDQQ GHU ]XVlW]OLFKH 1DKWGLFNHQDQWHLO EHU�FNVLFKWLJW ZHUGHQ� 
YRUDXVJHVHW]W� GDVV LQ HLQHU 9HUIDKUHQVSU�IXQJ QDFKJHZLHVHQ ZXUGH� GDVV GHU (LQEUDQG �EHU GLH 
JHVDPWH /lQJH VLFKHU HUUHLFKW ZLUG� 6RPLW JLOW� D = D � DSHQ� VLHKH %LOG ����� 

 

%LOG �.1� ² :LrkVDme NDKtGLFke D� �Eer Gen tKeoretLVFKen :urzeOSunkt  
KLnDuVgeKenGer ELnErDnG DSHQ 

��� 'LH DXI HLQH .HKOQDKW ZLUNHQGHQ .UlIWH VROOWHQ EH]�JOLFK GHU 1DKWIOlFKH LQ 6SDQQXQJVNRPSRQHQWHQ 
]HUOHJW ZHUGHQ� VLHKH %LOG ����� 'LHVH .RPSRQHQWHQ VLQG� 

� GLH 1RUPDOVSDQQXQJ VA UHFKWZLQNOLJ ]XU 1DKWIOlFKH� 

DIN EN 1999-1-1:2014-03 
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� GLH 1RUPDOVSDQQXQJ W__ SDUDOOHO ]XU PD�JHEHQGHQ 1DKWDFKVH� 

� GLH 6FKXEVSDQQXQJ WA LQ GHU 1DKWIOlFKH UHFKWZLQNOLJ ]XU PD�JHEHQGHQ 1DKWDFKVH� 

� GLH 6FKXEVSDQQXQJ W__ LQ GHU 1DKWIOlFKH SDUDOOHO ]XU PD�JHEHQGHQ 1DKWDFKVH� 

��� (LJHQVSDQQXQJHQ XQG 6SDQQXQJHQ� GLH QLFKW DQ GHU /DVW�EHUWUDJXQJ EHWHLOLJW VLQG� P�VVHQ EHLP 
1DFKZHLV GHU 6FKZHL�QDKWEHDQVSUXFKEDUNHLW QLFKW EHU�FNVLFKWLJW ZHUGHQ� 'LHV JLOW LQVEHVRQGHUH I�U 
1RUPDOVSDQQXQJHQ __V  SDUDOOHO ]XU 6FKZHL�QDKWDFKVH� 

 

�D�  1DKWTXHUVFKQLWW 

%LOG �.1� ² 6SDnnungen VA� WA unG W__ Ln Ger NDKtIOlFKe eLner .eKOnDKt. 

��� 'HU %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW HLQHU .HKOQDKW VROOWH IROJHQGH %HGLQJXQJ HUI�OOHQ�  

� ��
__(G

�
(G

�
(G ����� WWV �AA   d 

γ0Z

Zf       ������ 

'DEHL LVW 

fZ  GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW QDFK 7DEHOOH ���� 

γ0Z  GHU 7HLOVLFKHUKHLWVEHLZHUW I�U 6FKZHL�YHUELQGXQJHQ� VLHKH ������ 

���� %HL ]ZHL KlXILJ YRUNRPPHQGHQ )lOOHQ VROOWHQ GLH 1DFKZHLVH QDFK GHQ IROJHQGHQ YRQ %H]LHKXQJ ���� 
DEJHOHLWHWHQ *OHLFKXQJHQ JHI�KUW ZHUGHQ� 

� 'RSSHONHKOQDKWDQVFKOXVV PLW %HDQVSUXFKXQJ UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH �VLHKH %LOG ������ 'LH 
1DKWGLFNH D PXVV LQ GHU 5HJHO IROJHQGH %HGLQJXQJ HUI�OOHQ� 

!D t 
γ

V

0ZZ

(G
�

 
�
�

f
W
" ������  

'DEHL LVW 

V(G = 
EW

)
�
(G   GLH 1RUPDOVSDQQXQJ LP DQJHVFKORVVHQHQ %DXWHLO� ������ 

)(G GLH %HPHVVXQJVODVW LP DQJHVFKORVVHQHQ %DXWHLO� 

fZ GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW QDFK 7DEHOOH ���� 
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� GLH 1RUPDOVSDQQXQJ W__ SDUDOOHO ]XU PD�JHEHQGHQ 1DKWDFKVH� 

� GLH 6FKXEVSDQQXQJ WA LQ GHU 1DKWIOlFKH UHFKWZLQNOLJ ]XU PD�JHEHQGHQ 1DKWDFKVH� 

� GLH 6FKXEVSDQQXQJ W__ LQ GHU 1DKWIOlFKH SDUDOOHO ]XU PD�JHEHQGHQ 1DKWDFKVH� 

��� (LJHQVSDQQXQJHQ XQG 6SDQQXQJHQ� GLH QLFKW DQ GHU /DVW�EHUWUDJXQJ EHWHLOLJW VLQG� P�VVHQ EHLP 
1DFKZHLV GHU 6FKZHL�QDKWEHDQVSUXFKEDUNHLW QLFKW EHU�FNVLFKWLJW ZHUGHQ� 'LHV JLOW LQVEHVRQGHUH I�U 
1RUPDOVSDQQXQJHQ __V  SDUDOOHO ]XU 6FKZHL�QDKWDFKVH� 

 

�D�  1DKWTXHUVFKQLWW 

%LOG �.1� ² 6SDnnungen VA� WA unG W__ Ln Ger NDKtIOlFKe eLner .eKOnDKt. 

��� 'HU %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW HLQHU .HKOQDKW VROOWH IROJHQGH %HGLQJXQJ HUI�OOHQ�  

� ��
__(G

�
(G

�
(G ����� WWV �AA   d 

γ0Z

Zf       ������ 

'DEHL LVW 

fZ  GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW QDFK 7DEHOOH ���� 

γ0Z  GHU 7HLOVLFKHUKHLWVEHLZHUW I�U 6FKZHL�YHUELQGXQJHQ� VLHKH ������ 

���� %HL ]ZHL KlXILJ YRUNRPPHQGHQ )lOOHQ VROOWHQ GLH 1DFKZHLVH QDFK GHQ IROJHQGHQ YRQ %H]LHKXQJ ���� 
DEJHOHLWHWHQ *OHLFKXQJHQ JHI�KUW ZHUGHQ� 

� 'RSSHONHKOQDKWDQVFKOXVV PLW %HDQVSUXFKXQJ UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH �VLHKH %LOG ������ 'LH 
1DKWGLFNH D PXVV LQ GHU 5HJHO IROJHQGH %HGLQJXQJ HUI�OOHQ� 

!D t 
γ

V

0ZZ

(G
�

 
�
�

f
W
" ������  

'DEHL LVW 

V(G = 
EW

)
�
(G   GLH 1RUPDOVSDQQXQJ LP DQJHVFKORVVHQHQ %DXWHLO� ������ 

)(G GLH %HPHVVXQJVODVW LP DQJHVFKORVVHQHQ %DXWHLO� 

fZ GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW QDFK 7DEHOOH ���� 
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W GLH 'LFNH GHV DQJHVFKORVVHQHQ %DXWHLOV� VLHKH %LOG ����� 

E GLH %UHLWH GHV DQJHVFKORVVHQHQ %DXWHLOV� 

 

%LOG �.19 ² DoSSeOkeKOnDKtDnVFKOuVV mLt %eDnVSruFKung reFKtwLnkOLg zur 6FKweL�nDKtDFKVe 

� 'RSSHONHKOQDKWDQVFKOXVV PLW %HDQVSUXFKXQJ SDUDOOHO ]XU 6FKZHL�QDKWDFKVH �VLHKH %LOG ������ )�U GLH 
1DKWGLFNH D VROOWH )ROJHQGHV QDFKJHZLHVHQ ZHUGHQ�  

!D t 
γ

W

0ZZ

(G
��

�
f

W
" ������ 

'DEHL LVW 

W(G = 
KW

)
�
(G  GLH 6FKXEVSDQQXQJ LP DQJHVFKORVVHQHQ %DXWHLO� ������ 

)(G GLH %HPHVVXQJVODVW LP DQJHVFKORVVHQHQ %DXWHLO� 

fZ  GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW QDFK 7DEHOOH ���� 

W GLH 'LFNH GHV DQJHVFKORVVHQHQ %DXWHLOV� VLHKH %LOG ����� 

K GLH +|KH GHV DQJHVFKORVVHQHQ %DXWHLOV� VLHKH %LOG ����� 

 

%LOG �.20 ² DoSSeOkeKOnDKtDnVFKOuVV mLt %eDnVSruFKung SDrDOOeO zur 6FKweL�nDKtDFKVe 

�.6.3.4 7rDgIlKLgkeLtVnDFKweLV I�r GLe :E= 

��� 'HU 7UDJIlKLJNHLWVQDFKZHLV I�U GLH :(= VROOWH ZLH IROJW YRUJHQRPPHQ ZHUGHQ� 
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W GLH 'LFNH GHV DQJHVFKORVVHQHQ %DXWHLOV� VLHKH %LOG ����� 

E GLH %UHLWH GHV DQJHVFKORVVHQHQ %DXWHLOV� 

 

%LOG �.19 ² DoSSeOkeKOnDKtDnVFKOuVV mLt %eDnVSruFKung reFKtwLnkOLg zur 6FKweL�nDKtDFKVe 

� 'RSSHONHKOQDKWDQVFKOXVV PLW %HDQVSUXFKXQJ SDUDOOHO ]XU 6FKZHL�QDKWDFKVH �VLHKH %LOG ������ )�U GLH 
1DKWGLFNH D VROOWH )ROJHQGHV QDFKJHZLHVHQ ZHUGHQ�  

!D t 
γ

W

0ZZ

(G
��

�
f

W
" ������ 

'DEHL LVW 

W(G = 
KW

)
�
(G  GLH 6FKXEVSDQQXQJ LP DQJHVFKORVVHQHQ %DXWHLO� ������ 

)(G GLH %HPHVVXQJVODVW LP DQJHVFKORVVHQHQ %DXWHLO� 

fZ  GLH FKDUDNWHULVWLVFKH )HVWLJNHLW GHU 6FKZHL�QDKW QDFK 7DEHOOH ���� 

W GLH 'LFNH GHV DQJHVFKORVVHQHQ %DXWHLOV� VLHKH %LOG ����� 

K GLH +|KH GHV DQJHVFKORVVHQHQ %DXWHLOV� VLHKH %LOG ����� 

 

%LOG �.20 ² DoSSeOkeKOnDKtDnVFKOuVV mLt %eDnVSruFKung SDrDOOeO zur 6FKweL�nDKtDFKVe 

�.6.3.4 7rDgIlKLgkeLtVnDFKweLV I�r GLe :E= 

��� 'HU 7UDJIlKLJNHLWVQDFKZHLV I�U GLH :(= VROOWH ZLH IROJW YRUJHQRPPHQ ZHUGHQ� 
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D� =XJNUDIW UHFKWZLQNOLJ ]XU 9HUVDJHQVHEHQH �VLHKH %LOG ������ 

² :(= YRQ 6WXPSIQlKWHQ�  

VKD]�(G d 
γ0Z

KD]X�� f
  DP 6FKZHL�QDKW�EHUJDQJ �YROOHU 4XHUVFKQLWW� !I�U 6FKZHL�QlKWH PLW 

YROOVWlQGLJHP (LQEUDQG XQG DP ZLUNVDPHQ 1DKWGLFNHQTXHUVFKQLWW �WH� I�U 
6FKZHL�QlKWH PLW XQYROOVWlQGLJHP (LQEUDQG"�  ������ 

² :(= YRQ .HKOQlKWHQ�  

VKD]�(G d 
γ0Z

KD]X�� f
  DQ GHU 6FKPHO]OLQLH XQG LP 6FKZHL�QDKW�EHUJDQJ �YROOHU 4XHUVFKQLWW�� ������ 

'DEHL LVW 

VKD]�(G GHU %HPHVVXQJVZHUW GHU 1RUPDOVSDQQXQJ UHFKWZLQNOLJ ]XU 6FKZHL�QDKWDFKVH� 

!gestrichener Text"�

fX�KD] GLH FKDUDNWHULVWLVFKH )HVWLJNHLW LQ GHU :(=� VLHKH ������ 

γ0Z GHU 7HLOVLFKHUKHLWVEHLZHUW I�U JHVFKZHL�WH 9HUELQGXQJHQ� VLHKH ������  

E� 6FKXENUDIW LQ GHU 9HUVDJHQVHEHQH� 

² :(= YRQ 6WXPSIQlKWHQ�  

WKD]�(G d 
0Z

KD]Y�
γ
f

  DP 6FKZHL�QDKW�EHUJDQJ �YROOHU 4XHUVFKQLWW� !I�U 6FKZHL�QlKWH PLW 

YROOVWlQGLJHP (LQEUDQG XQG DP ZLUNVDPHQ 1DKWGLFNHQTXHUVFKQLWW �WH� I�U 
6FKZHL�QlKWH PLW XQYROOVWlQGLJHP (LQEUDQG" ������ 

² :(= YRQ .HKOQlKWHQ�  

WKD]�(G d 
0Z

KD]Y�
γ
f

  !DQ GHU 6FKZHL�OLQLH XQG"�DP 6FKZHL�QDKW�EHUJDQJ YROOHU 4XHUVFKQLWW� ������ 

'DEHL LVW 

 WKD]�(G GLH 6FKXEVSDQQXQJ SDUDOOHO ]XU 6FKZHL�QDKWDFKVH�  

 fY�KD] GLH FKDUDNWHULVWLVFKH 6FKXEIHVWLJNHLW LQ GHU :(=� VLHKH ������  

 γ0Z GHU 7HLOVLFKHUKHLWVEHLZHUW I�U 6FKZHL�YHUELQGXQJHQ� VLHKH ������ 
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γ
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γ
f
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'DEHL LVW 

 WKD]�(G GLH 6FKXEVSDQQXQJ SDUDOOHO ]XU 6FKZHL�QDKWDFKVH�  

 fY�KD] GLH FKDUDNWHULVWLVFKH 6FKXEIHVWLJNHLW LQ GHU :(=� VLHKH ������  

 γ0Z GHU 7HLOVLFKHUKHLWVEHLZHUW I�U 6FKZHL�YHUELQGXQJHQ� VLHKH ������ 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

171

169



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�0 

F� 6FKXE XQG =XJ� 

� :(= YRQ 6WXPSIQlKWHQ� 

�
(GKD]�

�
(GKD]�  � � WV  d 

0Z

KD]X�
γ
f

  DP 6FKZHL�QDKW�EHUJDQJ �YROOHU 4XHUVFKQLWW� !I�U 6FKZHL�QlKWH  

PLW YROOVWlQGLJHP (LQEUDQG XQG DP ZLUNVDPHQ 1DKWGLFNHQTXHUVFKQLWW � HW � I�U 6FKZHL�QlKWH PLW 
XQYROOVWlQGLJHP (LQEUDQG" ������ 

² :(= YRQ .HKOQlKWHQ� 

�
(GKD]�

�
(GKD]� �WV �  d  

0Z

KD]X�
γ
f

 !DQ GHU 6FKZHL�OLQLH XQG" DP 6FKZHL�QDKW�EHUJDQJ  

�YROOHU 4XHUVFKQLWW� ������ 

6\PEROH VLHKH �������D� XQG E�� 

 
/LQLH ) = :(= LQ GHU 6FKPHO]OLQLH� /LQLH 7 = :(= DP 6FKZHL�QDKW�EHUJDQJ� YROOHU 4XHUVFKQLWW� 

WH = ZLUNVDPH 1DKWIOlFKH� 5 = :XU]HOGXUFKKDQJ RGHU :XU]HO�EHUK|KXQJ 

%LOG �.21 ² VerVDgenVeEenen Ln Ger :E= eLner 6FKweL�nDKt 

��� 'LH REHQ DXIJHI�KUWHQ 5HJHOQ ]XU %HPHVVXQJ GHU :(= EHWUHIIHQ QXU GLH 6FKZHL�YHUELQGXQJHQ� ,Q ��� 
XQG ��� ZHUGHQ +LQZHLVH I�U GLH $XVZLUNXQJHQ GHU :(= DXI GDV 7UDJYHUKDOWHQ YRQ %DXWHLOHQ JHJHEHQ�  

�.6.3.5 %emeVVung Yon VerELnGungen mLt komELnLerten 6FKweL�nlKten 

��� )�U GLH %HPHVVXQJ YRQ 9HUELQGXQJHQ PLW NRPELQLHUWHQ 6FKZHL�QlKWHQ VROOWH HLQHV GHU IROJHQGHQ 
9HUIDKUHQ DQJHZHQGHW ZHUGHQ �VLHKH DXFK �������  

9HUIDKUHQ �� 'LH DXI GHQ $QVFKOXVV HLQZLUNHQGHQ %HODVWXQJHQ ZHUGHQ DXI GLH 6FKZHL�QlKWH YHUWHLOW� GLH VLH 
DP EHVWHQ WUDJHQ N|QQHQ� 

9HUIDKUHQ �� 'LH 6FKZHL�QlKWH ZHUGHQ QDFK GHQ 6SDQQXQJHQ LP *UXQGZHUNVWRII GHU DQJHVFKORVVHQHQ 
%DXWHLOH EHPHVVHQ� 

��� :HQGHW PDQ HLQHV GHU EHLGHQ REHQ JHQDQQWHQ 9HUIDKUHQ DQ� VR ZLUG GLH %HPHVVXQJ GHU 9HUELQGXQJHQ 
PLW NRPELQLHUWHQ 6FKZHL�QlKWHQ DXI GLH %HPHVVXQJ YRQ 6FKZHL�QDKWNRPSRQHQWHQ ]XU�FNJHI�KUW� 
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γ
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1�1 

��� %HL 9HUIDKUHQ � LVW QDFK]XSU�IHQ� RE GLH 6FKZHL�QDKW JHQ�JHQG 9HUIRUPXQJVYHUP|JHQ I�U GLH 
YHUHLQIDFKWH /DVWYHUWHLOXQJ EHVLW]W� (V LVW ]X EHDFKWHQ� GDVV GLH DQJHQRPPHQH /DVWYHUWHLOXQJ DXI GLH 
6FKZHL�QlKWH QLFKW ]X HLQHU hEHUEHDQVSUXFKXQJ GHU DQJHVFKORVVHQHQ %DXWHLOH I�KUHQ GDUI� 

��� %HL 9HUIDKUHQ � H[LVWLHUHQ GLH ]XYRU JHQDQQWHQ 3UREOHPH QLFKW� DEHU HV NDQQ VFKZLHULJ ZHUGHQ� GLH 
6SDQQXQJHQ LP *UXQGZHUNVWRII LQ GHQ HLQ]HOQHQ (OHPHQWHQ GHV $QVFKOXVVHV ]X HUPLWWHOQ�  

��� 'LH $QQDKPH GHU LQ 9HUIDKUHQ � EHVFKULHEHQHQ YHUHLQIDFKWHQ /DVWYHUWHLOXQJ LVW GDV JlQJLJVWH 9HUIDKUHQ� 
'D GLH WDWVlFKOLFKH 9HUWHLOXQJ GHU /DVWHQ ]ZLVFKHQ GHQ 6FKZHL�QlKWHQ PHKUIDFK VWDWLVFK XQEHVWLPPW LVW 
ZXUGHQ VROFKH $QQDKPHQ DOV HLQH DN]HSWDEOH XQG DXVUHLFKHQGH %HPHVVXQJVSUD[LV EHIXQGHQ� 'LHVH 
$QQDKPHQ EHUXKHQ MHGRFK DXI GHU QDFKJHZLHVHQHQ )lKLJNHLW YRQ 6FKZHL�QlKWHQ� /DVWHQ GXUFK )OLH�HQ ]X 
YHUWHLOHQ� 

��� (LJHQVSDQQXQJHQ XQG DQGHUH 6SDQQXQJHQ� GLH DQ GHU /DVW�EHUWUDJXQJ QLFKW EHWHLOLJW VLQG� EUDXFKHQ EHL 
GHU %HPHVVXQJ QLFKW EHU�FNVLFKWLJW ]X ZHUGHQ� =XP %HLVSLHO LVW HV QLFKW QRWZHQGLJ� 6SDQQXQJHQ LQIROJH 
NOHLQHU ([]HQWUL]LWlWHQ LP 6WR� ]X EHU�FNVLFKWLJHQ� 

�.� +\ErLGe VerELnGungen 

��� :HQQ XQWHUVFKLHGOLFKH 9HUELQGXQJVPLWWHO ]XU hEHUWUDJXQJ YRQ 6FKXENUlIWHQ YHUZHQGHW ZHUGHQ RGHU 
ZHQQ 6FKZHL�QlKWH PLW DQGHUHQ 9HUELQGXQJVPLWWHOQ NRPELQLHUW ZHUGHQ� VROOWH GHU 7UDJZHUNVSODQHU 
QDFKZHLVHQ� GDVV VLH ]XVDPPHQZLUNHQ� 

��� ,P $OOJHPHLQHQ ZLUG GHU *UDG GHV =XVDPPHQZLUNHQV GXUFK GLH %HWUDFKWXQJ YRQ /DVW�9HUVFKLHEXQJV�
NXUYHQ GHU LQ )UDJH VWHKHQGHQ 9HUELQGXQJ PLW GHU LQGLYLGXHOOHQ 9HUELQGXQJVDUW RGHU DXFK GXUFK ]XWUHIIHQGH 
9HUVXFKH PLW GHU YROOVWlQGLJHQ K\EULGHQ 9HUELQGXQJ HUPLWWHOW� 

��� ,QVEHVRQGHUH VROOWHQ URKH 6FKUDXEHQ PLW /RFKVSLHO QLFKW JHPHLQVDP PLW 6FKZHL�YHUELQGXQJHQ 
YHUZHQGHW ZHUGHQ� 

��� %HL KRFKIHVWHQ YRUJHVSDQQWHQ 6FKUDXEHQ LQ JOHLWIHVWHQ 9HUELQGXQJHQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 
�.DWHJRULH & LQ �������� GDUI DQJHQRPPHQ ZHUGHQ� GDVV 6FKUDXEHQ XQG 6FKZHL�QlKWH ]XVDPPHQZLUNHQ� 
ZHQQ GDV DEVFKOLH�HQGH $Q]LHKHQ GHU 6FKUDXEHQ QDFK GHP 6FKZHL�HQ HUIROJW� ,Q GLHVHP )DOOH VROOWHQ GLH 
%HPHVVXQJVZHUWH GHU 7UDJIlKLJNHLWHQ GLHVHU EHLGHQ 9HUELQGXQJVDUWHQ JHPHLQVDP LQ YROOHP 8PIDQJ ]XU 
/DVWDEWUDJXQJ DQJHVHW]W ZHUGHQ� 

�.� *ekOeEte VerELnGungen 

$10(5.81* (PSIHKOXQJHQ I�U JHNOHEWH 9HUELQGXQJHQ ZHUGHQ LQ $QKDQJ 0 JHJHEHQ�  

�.9 AnGere VerELnGungVYerIDKren 

��� (1�������� HQWKlOW 5HJHOQ I�U GLH %HPHVVXQJ PHFKDQLVFKHU 9HUELQGXQJVPLWWHO� 

��� $QGHUH 9HUELQGXQJVYHUIDKUHQ� GLH QLFKW GXUFK GLH %HPHVVXQJVUHJHOQ GLHVHU 1RUP DEJHGHFNW VLQG� 
N|QQHQ YHUZHQGHW ZHUGHQ� ZHQQ HQWVSUHFKHQGH 9HUVXFKH LQ hEHUHLQVWLPPXQJ PLW (1 ���� GXUFKJHI�KUW 
ZHUGHQ� XP� 

� GLH (LJQXQJ GHV 9HUIDKUHQV I�U 7UDJNRQVWUXNWLRQHQ DXI]X]HLJHQ� 

� GHQ %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW I�U GDV YHUZHQGHWH 9HUIDKUHQ KHU]XOHLWHQ� 

��� %HLVSLHOH DQGHUHU 9HUIDKUHQ ]XU 9HUELQGXQJ VLQG� 

� 6FKZHL�YHUIDKUHQ ZLH ]� %� 5�KUUHLEVFKZHL�HQ XQG /DVHUVFKZHL�HQ� 

� PHFKDQLVFKH %HIHVWLJXQJVYHUIDKUHQ ZLH 6FKUDXEHQ LQ 6FKUDXENDQlOHQ XQG VHOEVWERKUHQGH 1LHWH� 

$10(5.81* 5HJHOQ I�U DQGHUH 9HUIDKUHQ ]XU 9HUELQGXQJ G�UIHQ LP 1DWLRQDOHQ $QKDQJ DQJHJHEHQ ZHUGHQ� 
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NXUYHQ GHU LQ )UDJH VWHKHQGHQ 9HUELQGXQJ PLW GHU LQGLYLGXHOOHQ 9HUELQGXQJVDUW RGHU DXFK GXUFK ]XWUHIIHQGH 
9HUVXFKH PLW GHU YROOVWlQGLJHQ K\EULGHQ 9HUELQGXQJ HUPLWWHOW� 

��� ,QVEHVRQGHUH VROOWHQ URKH 6FKUDXEHQ PLW /RFKVSLHO QLFKW JHPHLQVDP PLW 6FKZHL�YHUELQGXQJHQ 
YHUZHQGHW ZHUGHQ� 

��� %HL KRFKIHVWHQ YRUJHVSDQQWHQ 6FKUDXEHQ LQ JOHLWIHVWHQ 9HUELQGXQJHQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 
�.DWHJRULH & LQ �������� GDUI DQJHQRPPHQ ZHUGHQ� GDVV 6FKUDXEHQ XQG 6FKZHL�QlKWH ]XVDPPHQZLUNHQ� 
ZHQQ GDV DEVFKOLH�HQGH $Q]LHKHQ GHU 6FKUDXEHQ QDFK GHP 6FKZHL�HQ HUIROJW� ,Q GLHVHP )DOOH VROOWHQ GLH 
%HPHVVXQJVZHUWH GHU 7UDJIlKLJNHLWHQ GLHVHU EHLGHQ 9HUELQGXQJVDUWHQ JHPHLQVDP LQ YROOHP 8PIDQJ ]XU 
/DVWDEWUDJXQJ DQJHVHW]W ZHUGHQ� 

�.� *ekOeEte VerELnGungen 

$10(5.81* (PSIHKOXQJHQ I�U JHNOHEWH 9HUELQGXQJHQ ZHUGHQ LQ $QKDQJ 0 JHJHEHQ�  

�.9 AnGere VerELnGungVYerIDKren 

��� (1�������� HQWKlOW 5HJHOQ I�U GLH %HPHVVXQJ PHFKDQLVFKHU 9HUELQGXQJVPLWWHO� 

��� $QGHUH 9HUELQGXQJVYHUIDKUHQ� GLH QLFKW GXUFK GLH %HPHVVXQJVUHJHOQ GLHVHU 1RUP DEJHGHFNW VLQG� 
N|QQHQ YHUZHQGHW ZHUGHQ� ZHQQ HQWVSUHFKHQGH 9HUVXFKH LQ hEHUHLQVWLPPXQJ PLW (1 ���� GXUFKJHI�KUW 
ZHUGHQ� XP� 

� GLH (LJQXQJ GHV 9HUIDKUHQV I�U 7UDJNRQVWUXNWLRQHQ DXI]X]HLJHQ� 

� GHQ %HPHVVXQJVZHUW GHU %HDQVSUXFKEDUNHLW I�U GDV YHUZHQGHWH 9HUIDKUHQ KHU]XOHLWHQ� 

��� %HLVSLHOH DQGHUHU 9HUIDKUHQ ]XU 9HUELQGXQJ VLQG� 

� 6FKZHL�YHUIDKUHQ ZLH ]� %� 5�KUUHLEVFKZHL�HQ XQG /DVHUVFKZHL�HQ� 

� PHFKDQLVFKH %HIHVWLJXQJVYHUIDKUHQ ZLH 6FKUDXEHQ LQ 6FKUDXENDQlOHQ XQG VHOEVWERKUHQGH 1LHWH� 

$10(5.81* 5HJHOQ I�U DQGHUH 9HUIDKUHQ ]XU 9HUELQGXQJ G�UIHQ LP 1DWLRQDOHQ $QKDQJ DQJHJHEHQ ZHUGHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�2 

AnKDng A 
�LQIRUPDWLY� 

 
!DLIIerenzLerung Ger =uYerOlVVLgkeLt 

A.1 ELnOeLtung 

��� ,Q (1 ����� $EVFKQLWW �� VLQG JUXQGOHJHQGH $QIRUGHUXQJHQ HQWKDOWHQ� XP VLFKHU]XVWHOOHQ� GDVV GDV 
7UDJZHUN GLH HUIRUGHUOLFKH =XYHUOlVVLJNHLW HUUHLFKW� $QKDQJ % GHU DQJHJHEHQHQ 1RUP EHKDQGHOW 6FKDGHQV�
IROJHNODVVHQ XQG =XYHUOlVVLJNHLWVNODVVHQ XQG HQWKlOW /HLWOLQLHQ I�U GLH $XVZDKO GHU 6FKDGHQVIROJHNODVVH ]XP 
=ZHFN GHU 'LIIHUHQ]LHUXQJ GHU =XYHUOlVVLJNHLW� 'UHL PLW &&L �L = �� � RGHU �� EH]HLFKQHWH 6FKDGHQVIROJH�
NODVVHQ I�U 7UDJZHUNEDXWHLOH ZHUGHQ XQWHUVFKLHGHQ� 

��� 'LH 6FKDGHQVIROJHNODVVH XQG GLH GDPLW YHUNQ�SIWH =XYHUOlVVLJNHLWVNODVVH HLQHV 7UDJZHUNV RGHU HLQHV 
%DXWHLOV KDEHQ $XVZLUNXQJ DXI GLH $QIRUGHUXQJHQ DQ GHUHQ %HPHVVXQJ XQG GHUHQ $XVI�KUXQJ� XQG LP 
%HVRQGHUHQ DXI GHQ 8PIDQJ GHU hEHUZDFKXQJVPD�QDPHQ EHL GHU 3ODQXQJ XQG GHU $XVI�KUXQJ GHV 
7UDJZHUNV� 

��� 'LHVHU $QKDQJ LVW /HLWOLQLH I�U GLH $QZHQGXQJ GHU YHUVFKLHGHQHQ 7HLOH YRQ (1 ���� VRZLH I�U GLH 
$EIDVVXQJ GHU QDFK (1 ������ HUIRUGHUOLFKHQ $XVI�KUXQJVXQWHUODJHQ� 

A.2 VorVFKrLIten I�r GLe PODnung zur DLIIerenzLerung Ger =uYerOlVVLgkeLt ² 
PODnungV�EerwDFKungVVtuIen 

��� 'LH /HLWOLQLHQ LQ (1 ����� $QKDQJ %� ]XU 'LIIHUHQ]LHUXQJ GHU =XYHUOlVVLJNHLW HQWKDOWHQ� 

� 5HJHOQ I�U GLH 3ODQXQJV�EHUZDFKXQJ XQG 3U�IXQJ GHU 7UDJZHUNVGRNXPHQWDWLRQ� DXVJHGU�FNW GXUFK GLH 
3ODQXQJV�EHUZDFKXQJVVWXIH '6/� 

� 5HJHOQ I�U GLH %HVWLPPXQJ GHU %HPHVVXQJVZHUWH GHU (LQZLUNXQJHQ XQG GLH .RPELQDWLRQ GHU 
(LQZLUNXQJHQ� DXVJHGU�FNW GXUFK GLH 7HLOVLFKHUKHLWVEHLZHUWH GHU (LQZLUNXQJHQ� 

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI 5HJHOQ I�U GLH $QZHQGXQJ GHU 6FKDGHQVIROJHNODVVHQ XQG =XYHUOlVVLJNHLWV�
NODVVHQ XQG GHUHQ 9HUNQ�SIXQJ PLWHLQDQGHU� VRZLH GLH $QIRUGHUXQJHQ DQ GLH 3ODQXQJV�EHUZDFKXQJ IHVWOHJHQ� 
(PSIHKOXQJHQ VLQG (1 ����� $QKDQJ % ]X HQWQHKPHQ� 

A.3 VorVFKrLIten I�r GLe AuVI�Krung zur DLIIerenzLerung Ger =uYerOlVVLgkeLt ² 
AuVI�KrungVkODVVen 

��� =XU 'LIIHUHQ]LHUXQJ GHU $QIRUGHUXQJHQ DQ 7UDJZHUNH XQG LKUH %DXWHLOH KLQVLFKWOLFK =XYHUOlVVLJ�
NHLWVPDQDJHPHQW LQ %H]XJ DXI +HUVWHOOXQJ XQG $XVI�KUXQJ ZHUGHQ LQ hEHUHLQVWLPPXQJ PLW (1 ����� ��� 
XQG GHVVHQ LQIRUPDWLYHQ $QKDQJ % $XVI�KUXQJVNODVVHQ HLQJHI�KUW� 

��� %HL $OXPLQLXPWUDJZHUNHQ ZLUG ]ZLVFKHQ � PLW (;&�� �� � XQG � EH]HLFKQHWHQ $XVI�KUXQJVNODVVHQ 
XQWHUVFKLHGHQ� ZREHL PLW .ODVVH � GLH VWUHQJVWHQ $QIRUGHUXQJHQ JHVWHOOW ZHUGHQ� 

$10(5.81* (1 ���� HPSILHKOW GUHL 6FKDGHQVIROJHNODVVHQ XQG GUHL =XYHUOlVVLJNHLWVNODVVHQ� (1 ���� HUIDVVW MHGRFK 
QLFKW LQ (1 �������� EHKDQGHOWH� HUP�GXQJVEHDQVSUXFKWH 7UDJZHUNH� 

��� (LQH $XVI�KUXQJVNODVVH NDQQ I�U GDV JHVDPWH 7UDJZHUN RGHU 7HLOH GDYRQ� I�U HLQ %DXWHLO RGHU PHKUHUH 
%DXWHLOH RGHU I�U VSH]LHOOH 'HWDLOV JHOWHQ� (LQ 7UDJZHUN NDQQ PHKU DOV HLQH $XVI�KUXQJVNODVVH XPIDVVHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�2 

AnKDng A 
�LQIRUPDWLY� 

 
!DLIIerenzLerung Ger =uYerOlVVLgkeLt 

A.1 ELnOeLtung 

��� ,Q (1 ����� $EVFKQLWW �� VLQG JUXQGOHJHQGH $QIRUGHUXQJHQ HQWKDOWHQ� XP VLFKHU]XVWHOOHQ� GDVV GDV 
7UDJZHUN GLH HUIRUGHUOLFKH =XYHUOlVVLJNHLW HUUHLFKW� $QKDQJ % GHU DQJHJHEHQHQ 1RUP EHKDQGHOW 6FKDGHQV�
IROJHNODVVHQ XQG =XYHUOlVVLJNHLWVNODVVHQ XQG HQWKlOW /HLWOLQLHQ I�U GLH $XVZDKO GHU 6FKDGHQVIROJHNODVVH ]XP 
=ZHFN GHU 'LIIHUHQ]LHUXQJ GHU =XYHUOlVVLJNHLW� 'UHL PLW &&L �L = �� � RGHU �� EH]HLFKQHWH 6FKDGHQVIROJH�
NODVVHQ I�U 7UDJZHUNEDXWHLOH ZHUGHQ XQWHUVFKLHGHQ� 

��� 'LH 6FKDGHQVIROJHNODVVH XQG GLH GDPLW YHUNQ�SIWH =XYHUOlVVLJNHLWVNODVVH HLQHV 7UDJZHUNV RGHU HLQHV 
%DXWHLOV KDEHQ $XVZLUNXQJ DXI GLH $QIRUGHUXQJHQ DQ GHUHQ %HPHVVXQJ XQG GHUHQ $XVI�KUXQJ� XQG LP 
%HVRQGHUHQ DXI GHQ 8PIDQJ GHU hEHUZDFKXQJVPD�QDPHQ EHL GHU 3ODQXQJ XQG GHU $XVI�KUXQJ GHV 
7UDJZHUNV� 

��� 'LHVHU $QKDQJ LVW /HLWOLQLH I�U GLH $QZHQGXQJ GHU YHUVFKLHGHQHQ 7HLOH YRQ (1 ���� VRZLH I�U GLH 
$EIDVVXQJ GHU QDFK (1 ������ HUIRUGHUOLFKHQ $XVI�KUXQJVXQWHUODJHQ� 

A.2 VorVFKrLIten I�r GLe PODnung zur DLIIerenzLerung Ger =uYerOlVVLgkeLt ² 
PODnungV�EerwDFKungVVtuIen 

��� 'LH /HLWOLQLHQ LQ (1 ����� $QKDQJ %� ]XU 'LIIHUHQ]LHUXQJ GHU =XYHUOlVVLJNHLW HQWKDOWHQ� 

� 5HJHOQ I�U GLH 3ODQXQJV�EHUZDFKXQJ XQG 3U�IXQJ GHU 7UDJZHUNVGRNXPHQWDWLRQ� DXVJHGU�FNW GXUFK GLH 
3ODQXQJV�EHUZDFKXQJVVWXIH '6/� 

� 5HJHOQ I�U GLH %HVWLPPXQJ GHU %HPHVVXQJVZHUWH GHU (LQZLUNXQJHQ XQG GLH .RPELQDWLRQ GHU 
(LQZLUNXQJHQ� DXVJHGU�FNW GXUFK GLH 7HLOVLFKHUKHLWVEHLZHUWH GHU (LQZLUNXQJHQ� 

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI 5HJHOQ I�U GLH $QZHQGXQJ GHU 6FKDGHQVIROJHNODVVHQ XQG =XYHUOlVVLJNHLWV�
NODVVHQ XQG GHUHQ 9HUNQ�SIXQJ PLWHLQDQGHU� VRZLH GLH $QIRUGHUXQJHQ DQ GLH 3ODQXQJV�EHUZDFKXQJ IHVWOHJHQ� 
(PSIHKOXQJHQ VLQG (1 ����� $QKDQJ % ]X HQWQHKPHQ� 

A.3 VorVFKrLIten I�r GLe AuVI�Krung zur DLIIerenzLerung Ger =uYerOlVVLgkeLt ² 
AuVI�KrungVkODVVen 

��� =XU 'LIIHUHQ]LHUXQJ GHU $QIRUGHUXQJHQ DQ 7UDJZHUNH XQG LKUH %DXWHLOH KLQVLFKWOLFK =XYHUOlVVLJ�
NHLWVPDQDJHPHQW LQ %H]XJ DXI +HUVWHOOXQJ XQG $XVI�KUXQJ ZHUGHQ LQ hEHUHLQVWLPPXQJ PLW (1 ����� ��� 
XQG GHVVHQ LQIRUPDWLYHQ $QKDQJ % $XVI�KUXQJVNODVVHQ HLQJHI�KUW� 

��� %HL $OXPLQLXPWUDJZHUNHQ ZLUG ]ZLVFKHQ � PLW (;&�� �� � XQG � EH]HLFKQHWHQ $XVI�KUXQJVNODVVHQ 
XQWHUVFKLHGHQ� ZREHL PLW .ODVVH � GLH VWUHQJVWHQ $QIRUGHUXQJHQ JHVWHOOW ZHUGHQ� 

$10(5.81* (1 ���� HPSILHKOW GUHL 6FKDGHQVIROJHNODVVHQ XQG GUHL =XYHUOlVVLJNHLWVNODVVHQ� (1 ���� HUIDVVW MHGRFK 
QLFKW LQ (1 �������� EHKDQGHOWH� HUP�GXQJVEHDQVSUXFKWH 7UDJZHUNH� 

��� (LQH $XVI�KUXQJVNODVVH NDQQ I�U GDV JHVDPWH 7UDJZHUN RGHU 7HLOH GDYRQ� I�U HLQ %DXWHLO RGHU PHKUHUH 
%DXWHLOH RGHU I�U VSH]LHOOH 'HWDLOV JHOWHQ� (LQ 7UDJZHUN NDQQ PHKU DOV HLQH $XVI�KUXQJVNODVVH XPIDVVHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�3 

��� 'LH $XVI�KUXQJ YRQ 7UDJZHUNHQ XQG %DXWHLOHQ PXVV QDFK (1 ������ XQWHU %HDFKWXQJ GHU GRUW I�U GLH 
YHUVFKLHGHQHQ $XVI�KUXQJVNODVVHQ DQJHJHEHQHQ 5HJHOQ HUIROJHQ� 

A.4 0D�geEenGe )Dktoren I�r GLe AuVwDKO Ger AuVI�KrungVkODVVen 

��� 'LH $XVI�KUXQJVNODVVH VROOWH DXI GHU *UXQGODJH GHU IROJHQGHQ GUHL %HGLQJXQJHQ EHVWLPPW ZHUGHQ� G� K�� 

D� DXI GHQ 0HQVFKHQ EHWUHIIHQGH )ROJHQ� GHQ |NRQRPLVFKHQ RGHU GHQ GLH 8PZHOW EHWUHIIHQGHQ )ROJHQ EHL 
9HUVDJHQ GHV 7UDJZHUNV� 

E� DXI GHU $UW GHU %HODVWXQJ� G� K�� RE GDV 7UDJZHUN YRUZLHJHQG UXKHQGHU %HODVWXQJ RGHU VLJQLILNDQWHU 
(UP�GXQJVEHDQVSUXFKXQJ XQWHUZRUIHQ LVW � 

F� DXI GHQ I�U GLH $XVI�KUXQJ GHU $UEHLWHQ DQJHZHQGHWHQ 7HFKQRORJLHQ XQG 9HUIDKUHQ LQ 9HUELQGXQJ PLW 
GHQ $QIRUGHUXQJHQ DQ GDV 4XDOLWlWVQLYHDX GHV %DXWHLOV� 

��� =XU %HZHUWXQJ GHU XQWHU D� DXIJHI�KUWHQ 3XQNWH XQWHU GHP *HVLFKWVSXQNW GHU 6FKDGHQVIROJHNODVVH� 
VLHKH $��� 

��� 8QVLFKHUKHLWHQ KLQVLFKWOLFK 8PJHEXQJVEHGLQJXQJHQ XQG (LQZLUNXQJHQ �E�� VRZLH PLW +LQVLFKW DXI GLH 
.RPSOH[LWlW GHU $XVI�KUXQJ �F�� VWHOOHQ 5LVLNHQ GDU� GLH GDV 7UDJZHUN VFKlGLJHQ XQG VRPLW ]X )HKOIXQNWLRQHQ 
ZlKUHQG GHV (LQVDW]HV I�KUHQ N|QQHQ� =XU %HU�FNVLFKWLJXQJ GLHVHU 5LVLNHQ ZHUGHQ %HDQVSUXFKXQJV�
NDWHJRULHQ XQG +HUVWHOOXQJVNDWHJRULHQ HLQJHI�KUW� VLHKH 7DEHOOHQ $�� XQG $��� 

7DEeOOe A.1 ² .rLterLen I�r GLe %eDnVSruFKungVkDtegorLe 

.DtegorLe .rLterLum 

6&� 7UDJZHUNH� GLH TXDVL UXKHQGHQ /DVWHQ DXVJHVHW]W VLQGD 

6&� 7UDJZHUNH� GLH ZLHGHUKROWHQ (LQZLUNXQJHQ LQ HLQHP VROFKHQ 0D� DXVJHVHW]W VLQG� GDVV 
GLH $QZHQGXQJ GHU 5HJHOQ I�U HUP�GXQJVEHDQVSUXFKWH %DXWHLOH DQJH]HLJW LVWE 

D /HLWOLQLHQ GD]X� RE HLQ %DXWHLO RGHU 7UDJZHUN TXDVL UXKHQGHQ /DVWHQ DXVJHVHW]W XQG GDPLW GHU .DWHJRULH 6&� ]X]XRUGQHQ LVW� VLQG 
(1 �������� ]X HQWQHKPHQ� 

E ,Q %HDQVSUXFKXQJVNDWHJRULH 6&� VROOWH MHQH )lOOH HLQJHVWXIW ZHUGHQ� I�U GLH 6&� QLFKW ]XWULIIW� 

 

7DEeOOe A.2 ² .rLterLen I�r +erVteOOungVkDtegorLe 

.DtegorLe .rLterLum 

3&� 1LFKW JHVFKZHL�WH %DXWHLOH 

3&� *HVFKZHL�WH %DXWHLOH 
 

$10(5.81* � 'LH $XVI�KUXQJVNODVVH HLQHV 7UDJZHUNV�%DXWHLOV VROOWH JHPHLQVDP YRP 7UDJZHUNVSODQHU XQG YRP 
%DXKHUUQ XQWHU %HU�FNVLFKWLJXQJ GHU I�U GHQ (LQVDW]RUW JHOWHQGHQ QDWLRQDOHQ %HVWLPPXQJHQ IHVWJHOHJW ZHUGHQ� 
(1 ������ YHUODQJW GLH $QJDEH GHU $XVI�KUXQJVNODVVH LQ GHQ $XVI�KUXQJVXQWHUODJHQ� 

$10(5.81* � (1 ������ HQWKlOW 5HJHOQ I�U GLH $XVI�KUXQJ GHU $UEHLWHQ XQG GHUHQ 3U�IXQJ� 'LH 3U�IXQJ XPIDVVW 
DEKlQJLJ YRQ GHU $XVI�KUXQJVNODVVH LQVEHVRQGHUH 5HJHOQ I�U JHVFKZHL�WH 7UDJZHUNH PLW $QIRUGHUXQJHQ DQ GDV 
4XDOLWlWVQLYHDX� GLH $UW XQG *U|�H ]XOlVVLJHU 6FKZHL�QDKWIHKOHU� $UW XQG 8PIDQJ GHU 3U�IXQJHQ�,QVSHNWLRQHQ� 
$QIRUGHUXQJHQ DQ GLH hEHUZDFKXQJ XQG .RPSHWHQ] GHU 6FKZHL�DXIVLFKWVSHUVRQHQ XQG GHV 6FKZHL�SHUVRQDOV� 

7DEHOOH $�� HQWKlOW (PSIHKOXQJHQ I�U GLH $XVZDKO GHU $XVI�KUXQJVNODVVH DXI GHU *UXQGODJH GHU REHQ 
DQJHJHEHQHQ .ULWHULHQ� )�U GHQ )DOO� GDVV NHLQH $XVI�KUXQJVNODVVH DQJHJHEHQ LVW� ZLUG HPSIRKOHQ� GLH 
$XVI�KUXQJVNODVVH (;&� ]X *UXQGH ]X OHJHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�3 

��� 'LH $XVI�KUXQJ YRQ 7UDJZHUNHQ XQG %DXWHLOHQ PXVV QDFK (1 ������ XQWHU %HDFKWXQJ GHU GRUW I�U GLH 
YHUVFKLHGHQHQ $XVI�KUXQJVNODVVHQ DQJHJHEHQHQ 5HJHOQ HUIROJHQ� 

A.4 0D�geEenGe )Dktoren I�r GLe AuVwDKO Ger AuVI�KrungVkODVVen 

��� 'LH $XVI�KUXQJVNODVVH VROOWH DXI GHU *UXQGODJH GHU IROJHQGHQ GUHL %HGLQJXQJHQ EHVWLPPW ZHUGHQ� G� K�� 

D� DXI GHQ 0HQVFKHQ EHWUHIIHQGH )ROJHQ� GHQ |NRQRPLVFKHQ RGHU GHQ GLH 8PZHOW EHWUHIIHQGHQ )ROJHQ EHL 
9HUVDJHQ GHV 7UDJZHUNV� 

E� DXI GHU $UW GHU %HODVWXQJ� G� K�� RE GDV 7UDJZHUN YRUZLHJHQG UXKHQGHU %HODVWXQJ RGHU VLJQLILNDQWHU 
(UP�GXQJVEHDQVSUXFKXQJ XQWHUZRUIHQ LVW � 

F� DXI GHQ I�U GLH $XVI�KUXQJ GHU $UEHLWHQ DQJHZHQGHWHQ 7HFKQRORJLHQ XQG 9HUIDKUHQ LQ 9HUELQGXQJ PLW 
GHQ $QIRUGHUXQJHQ DQ GDV 4XDOLWlWVQLYHDX GHV %DXWHLOV� 

��� =XU %HZHUWXQJ GHU XQWHU D� DXIJHI�KUWHQ 3XQNWH XQWHU GHP *HVLFKWVSXQNW GHU 6FKDGHQVIROJHNODVVH� 
VLHKH $��� 

��� 8QVLFKHUKHLWHQ KLQVLFKWOLFK 8PJHEXQJVEHGLQJXQJHQ XQG (LQZLUNXQJHQ �E�� VRZLH PLW +LQVLFKW DXI GLH 
.RPSOH[LWlW GHU $XVI�KUXQJ �F�� VWHOOHQ 5LVLNHQ GDU� GLH GDV 7UDJZHUN VFKlGLJHQ XQG VRPLW ]X )HKOIXQNWLRQHQ 
ZlKUHQG GHV (LQVDW]HV I�KUHQ N|QQHQ� =XU %HU�FNVLFKWLJXQJ GLHVHU 5LVLNHQ ZHUGHQ %HDQVSUXFKXQJV�
NDWHJRULHQ XQG +HUVWHOOXQJVNDWHJRULHQ HLQJHI�KUW� VLHKH 7DEHOOHQ $�� XQG $��� 

7DEeOOe A.1 ² .rLterLen I�r GLe %eDnVSruFKungVkDtegorLe 

.DtegorLe .rLterLum 

6&� 7UDJZHUNH� GLH TXDVL UXKHQGHQ /DVWHQ DXVJHVHW]W VLQGD 

6&� 7UDJZHUNH� GLH ZLHGHUKROWHQ (LQZLUNXQJHQ LQ HLQHP VROFKHQ 0D� DXVJHVHW]W VLQG� GDVV 
GLH $QZHQGXQJ GHU 5HJHOQ I�U HUP�GXQJVEHDQVSUXFKWH %DXWHLOH DQJH]HLJW LVWE 

D /HLWOLQLHQ GD]X� RE HLQ %DXWHLO RGHU 7UDJZHUN TXDVL UXKHQGHQ /DVWHQ DXVJHVHW]W XQG GDPLW GHU .DWHJRULH 6&� ]X]XRUGQHQ LVW� VLQG 
(1 �������� ]X HQWQHKPHQ� 

E ,Q %HDQVSUXFKXQJVNDWHJRULH 6&� VROOWH MHQH )lOOH HLQJHVWXIW ZHUGHQ� I�U GLH 6&� QLFKW ]XWULIIW� 

 

7DEeOOe A.2 ² .rLterLen I�r +erVteOOungVkDtegorLe 

.DtegorLe .rLterLum 

3&� 1LFKW JHVFKZHL�WH %DXWHLOH 

3&� *HVFKZHL�WH %DXWHLOH 
 

$10(5.81* � 'LH $XVI�KUXQJVNODVVH HLQHV 7UDJZHUNV�%DXWHLOV VROOWH JHPHLQVDP YRP 7UDJZHUNVSODQHU XQG YRP 
%DXKHUUQ XQWHU %HU�FNVLFKWLJXQJ GHU I�U GHQ (LQVDW]RUW JHOWHQGHQ QDWLRQDOHQ %HVWLPPXQJHQ IHVWJHOHJW ZHUGHQ� 
(1 ������ YHUODQJW GLH $QJDEH GHU $XVI�KUXQJVNODVVH LQ GHQ $XVI�KUXQJVXQWHUODJHQ� 

$10(5.81* � (1 ������ HQWKlOW 5HJHOQ I�U GLH $XVI�KUXQJ GHU $UEHLWHQ XQG GHUHQ 3U�IXQJ� 'LH 3U�IXQJ XPIDVVW 
DEKlQJLJ YRQ GHU $XVI�KUXQJVNODVVH LQVEHVRQGHUH 5HJHOQ I�U JHVFKZHL�WH 7UDJZHUNH PLW $QIRUGHUXQJHQ DQ GDV 
4XDOLWlWVQLYHDX� GLH $UW XQG *U|�H ]XOlVVLJHU 6FKZHL�QDKWIHKOHU� $UW XQG 8PIDQJ GHU 3U�IXQJHQ�,QVSHNWLRQHQ� 
$QIRUGHUXQJHQ DQ GLH hEHUZDFKXQJ XQG .RPSHWHQ] GHU 6FKZHL�DXIVLFKWVSHUVRQHQ XQG GHV 6FKZHL�SHUVRQDOV� 

7DEHOOH $�� HQWKlOW (PSIHKOXQJHQ I�U GLH $XVZDKO GHU $XVI�KUXQJVNODVVH DXI GHU *UXQGODJH GHU REHQ 
DQJHJHEHQHQ .ULWHULHQ� )�U GHQ )DOO� GDVV NHLQH $XVI�KUXQJVNODVVH DQJHJHEHQ LVW� ZLUG HPSIRKOHQ� GLH 
$XVI�KUXQJVNODVVH (;&� ]X *UXQGH ]X OHJHQ� 
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1�4 

A.5 )eVtOegung Ger AuVI�KrungVkODVVe 

��� =XU )HVWOHJXQJ GHU $XVI�KUXQJVNODVVH ZLUG IROJHQGHV 9RUJHKHQ HPSIRKOHQ� 

D� )HVWOHJXQJ GHU 6FKDGHQVIROJHNODVVH� DXVJHGU�FNW GXUFK GDV $XVPD� GHU YRUKHUVHKEDUHQ )ROJHQ YRQ 
9HUVDJHQ�%UXFK HLQHV %DXWHLOV� VLHKH (1 ����� 

E� )HVWOHJXQJ GHU %HDQVSUXFKXQJVNDWHJRULH XQG GHU +HUVWHOOXQJVNDWHJRULH� VLHKH 7DEHOOHQ $�� XQG $��� 

F� )HVWOHJXQJ GHU $XVI�KUXQJVNODVVH DXIJUXQG GHU )HVWOHJXQJHQ QDFK D� XQG E� HQWVSUHFKHQG GHU 
HPSIRKOHQHQ 0DWUL[ YRQ 7DEHOOH $��� 

7DEeOOe A.3 ² )eVtOegung Ger AuVI�KrungVkODVVe 

6FKDGHQVIROJHNODVVH &&1 &&2 &&3 

%HDQVSUXFKXQJVNDWHJRULH 6&1 6&2 6&1 6&2 6&1 6&2 

+HUVWHOOXQJV�
NDWHJRULH 

P&1 E;&1 E;&1 E;&2 E;&3 E;&3D E;&3D 

P&2 E;&1 E;&2 E;&2 E;&3 E;&3D E;&4 
D 6SH]LHOOH 7UDJZHUNH RGHU 7UDJZHUNH PLW H[WUHPHQ )ROJHQ LP 9HUVDJHQVIDOO VROOWHQ KLHU HQWVSUHFKHQG 1DWLRQDOHU )HVWOHJXQJHQ LQ 

(;&� HLQJHVWXIW ZHUGHQ�   

 

A.6 AuVnutzungVgrDGe 

��� $XVQXW]XQJVJUDGH VLQG GD]X GD� XP GLH $QIRUGHUXQJHQ DQ GHQ 3U�IXPIDQJ XQG GLH $EQDKPHNULWHULHQ I�U 
6FKZHL�QlKWH IHVW]XOHJHQ� VLHKH (1 ������� 

��� 'HU $XVQXW]XQJVJUDG  8 LVW I�U 7UDJZHUNH XQG %DXWHLOH XQWHU YRUZLHJHQG UXKHQGHU %HODVWXQJ LVW GHILQLHUW 
GXUFK 

0N

)N
γ
γ

�5
(8 =  �$��� 

'DEHL LVW 

(N GHU FKDUDNWHULVWLVFKH :HUW GHU %HDQVSUXFKXQJ� 

5N GHU FKDUDNWHULVWLVFKH :HUW GHU %HDQVSUXFKEDUNHLW� 

)�U NRPELQLHUWH (LQZLUNXQJHQ ZLUG 8 �EHU GLH ,QWHUDNWLRQVJOHLFKXQJ EHVWLPPW� 

��� 'LH %HVWLPPXQJ GHV $XVQXW]XQJVJUDGV I�U HUP�GXQJVEHDQVSUXFKWH 7UDJZHUNH XQG %DXWHLOH LVW LQ 
(1 �������� IHVWJHOHJW� 

" 
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AnKDng % 
�QRUPDWLY� 

 
bTuLYDOenter 7-6tummeO mLt =ugEeDnVSruFKung 

%.1 AOOgemeLne 5egeOn zur %ewertung Ger 7rDgIlKLgkeLt 

��� %HL JHVFKUDXEWHQ 9HUELQGXQJHQ ZLUG GDV 0RGHOO HLQHV lTXLYDOHQWHQ 7�6WXPPHOV HKHU ]XU %HUHFKQXQJ 
GHU 7UDJIlKLJNHLW GHU *UXQGNRPSRQHQWHQ YHUVFKLHGHQHU 7UDJV\VWHPH �]� %� 5LHJHO�6W�W]HQYHUELQGXQJHQ� 
YHUZHQGHW DOV I�U GLH GHU LQ %LOG ��� DEJHELOGHWHQ DXVVFKOLH�OLFKHQ 7�6WXPPHOYHUELQGXQJ� 

��� (V NDQQ GDYRQ DXVJHJDQJHQ ZHUGHQ� GDVV GLH 9HUVDJHQVDUWHQ GHV )ODQVFKHV HLQHV lTXLYDOHQWHQ 
7�6WXPPHOV GLH JOHLFKHQ VLQG ZLH GLH GHU YHUVFKLHGHQHQ *UXQGNRPSRQHQWHQ� I�U ZHOFKH GHU 7�6WXPPHO DOV 
0RGHOO JLOW� VLHKH %LOG %��� 

��� 'LH ZLUNVDPH /lQJH 6lHII HLQHV lTXLYDOHQWHQ 7�6WXPPHOV LVW VR DQ]XVHW]HQ� GDVV GLH 7UDJIlKLJNHLWHQ GHU 
*UXQGNRPSRQHQWH GHV $QVFKOXVVHV XQG GHV lTXLYDOHQWHQ 7�6WXPPHOIODQVFKHV� ZHOFKHU GXUFK GHQ 
7�6WXPPHO DEJHELOGHW ZLUG� JOHLFK JUR� VLQG� VLHKH %LOG %��� 

$10(5.81* 'LH ZLUNVDPH /lQJH HLQHV lTXLYDOHQWHQ 7�6WXPPHOV LVW HLQH (UVDW]OlQJH XQG VWLPPW QLFKW XQEHGLQJW 
PLW GHU ZLUNOLFKHQ /lQJH GHU *UXQGNRPSRQHQWH GHV $QVFKOXVVHV �EHUHLQ� 

  

D�  8QDXVJHVWHLIWH 5LHJHO�6W�W]HQYHUELQGXQJ         E�  $XVJHVWHLIWH 5LHJHO�6W�W]HQYHUELQGXQJ 

%LOG %.1 ² 7-6tummeO DOV *runGkomSonente DnGerer 7rDgV\Vteme  

��� :HQQ .RQWDNWNUlIWH DXIWUHWHQ N|QQHQ� VLHKH (1 ��������� ������� LVW GLH =XJWUDJIlKLJNHLW )X�5G HLQHV 
7�6WXPPHOIODQVFKHV DOV GHU NOHLQVWH GHU :HUWH I�U GLH YLHU P|JOLFKHQ 9HUVDJHQVDUWHQ �VLHKH %LOG %��� 
DQ]XVHW]HQ XQG DXI GLH IROJHQGH :HLVH ]X EHVWLPPHQ �(V NDQQ GDYRQ DXVJHJDQJHQ ZHUGHQ� GDVV LQ 
JHVFKUDXEWHQ 5LHJHO�6W�W]HQYHUELQGXQJHQ RGHU 7UlJHUVW|�H LP DOOJHPHLQHQ .RQWDNWNUlIWH HQWVWHKHQ�� 
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² 0RGXV �� )ODQVFKYHUVDJHQ GXUFK $XVELOGXQJ YRQ YLHU )OLH�OLQLHQ� =ZHL GLHVHU /LQLHQ EHILQGHQ VLFK DP 
6WHJ�*XUW�$QVFKOXVV �Z� XQG ]ZHL DQ GHQ 6FKUDXEHQ �E�� 

� � � �
P

EMZM
) XX ����

5GX�
�� �

=  �%��� 

,Q GHU *OHLFKXQJ VROOWHQ � �ZMX��  PLW �KD]X� �U  XQG � �EMX��  PLW �KD]X� =U  XQWHU %HU�FNVLFKWLJXQJ GHU 
1HWWRIOlFKH QDFK %�� EHZHUWHW ZHUGHQ� 

² 0RGXV �D� )ODQVFKYHUVDJHQ GXUFK $XVELOGXQJ YRQ ]ZHL )OLH�OLQLHQ XQG 6FKUDXEHQNUlIWH DQ GHU 
HODVWLVFKHQ *UHQ]H� 

QP
%QM

)
�

�
= ¦ RX��

5GX�
�

 �%��� 

 

0oGuV 1 0oGuV 2D 0oGuV 2E 0oGuV 3 

%LOG %.2 ² VerVDgenVDrten GeV lTuLYDOenten 7-6tummeOV 

² 0RGXV �E� 6FKUDXEHQYHUVDJHQ EHL )OLH�HQ GHV )ODQVFKHV DQ GHU (ODVWL]LWlWVJUHQ]H� 

QP
%QM

)
�

�
= ¦ X��R

5GX�
�

 �%��� 

² 0RGXV �� 6FKUDXEHQYHUVDJHQ� 

¦= X5GX� %)  �%��� 

 PLW  

� � �
�0

XKD]X�HII��
�
IX��

������
γ

U ⋅⋅⋅⋅= ¦ k
fOWM � �%��� 

:HQQ GHU 4XHUVFKQLWW NHLQH 6FKZHL�QDKW HQWKlOW� LVW KD]X�U  PLW � DQ]XVHW]HQ� 
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1�� 

� � �
�0

XKD]X�HII��
�
IX��

������
γ

U ⋅⋅⋅⋅= ¦ k
fOWM � �%��� 

:HQQ GHU 4XHUVFKQLWW NHLQH 6FKZHL�QDKW HQWKlOW� LVW KD]X�U  PLW � DQ]XVHW]HQ� 

� �
�0

KD]R�HII��
�
IR��

�����
γ

U ⋅⋅⋅= ¦ RfOWM  �%��� 

:HQQ GHU 4XHUVFKQLWW NHLQH 6FKZHL�QDKW HQWKlOW� LVW KD]R�U  PLW � DQ]XVHW]HQ� 

 Q = ePLQ        DEHU        Q d ���� P 

¸̧
¹

·
¨̈
©

§ �
�=

R

RX

X

R ��
f

ff
f
f

k
\  �%��� 

� �RX

RX
���

���
HH
HH

\
�⋅
⋅�

=  �%��� 

(
fR

R =H  

'DEHL LVW 

HX  GLH %UXFKGHKQXQJ GHV )ODQVFKZHUNVWRIIHV� 

%X  GLH LQ ����� DQJHJHEHQH =XJWUDJIlKLJNHLW %W�5G RGHU 6FKUDXEHQYHUELQGXQJ PLW %OHFK� 

%R  GLH �EOLFKH HODVWLVFKH 7UDJIlKLJNHLW GHU 6FKUDXEH� 

°
°
°

¯

°°
°

®

­

 
0�

V\���
γ

$f ⋅⋅
  I�U 6WDKOVFKUDXEHQ  

�%���� 

0�

VR���
γ

$f ⋅⋅   I�U $OXPLQLXPVFKUDXEHQ  

'DEHL LVW 

$V  GHU 6SDQQXQJVTXHUVFKQLWW GHU 6FKUDXEH� 

6%X GHU *HVDPWZHUW YRQ %X I�U DOOH 6FKUDXEHQ LQ GHP 7�6WXPPHO� 

OHII�� GHU :HUW YRQ OHII I�U 0RGXV �� 

OHII�� GHU :HUW YRQ OHII I�U 0RGXV �� 

ePLQ  XQG P VLQG LQ %LOG %�� EHVFKULHEHQ� 

$10(5.81* :HQQ NHLQH JHQDXHUHQ $QJDEHQ YRUOLHJHQ� LVW I�U HX GHU LQ $EVFKQLWW � DQJHJHEHQH JDUDQWLHUWH 0LQGHVW�
ZHUW $�� ]X YHUZHQGHQ� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

179

177



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 
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%LOG %.3 ² AEmeVVungen eLneV lTuLYDOenten 7-6tummeOV 

��� 7UHWHQ NHLQH .RQWDNWNUlIWH DXI �9HUVDJHQVDUW 0RGXV ��� LVW GLH =XJWUDJIlKLJNHLW )X�5G HLQHV 7�
6WXPPHOIODQVFKHV DOV GHU NOHLQVWH GHU DXI GLH IROJHQGH :HLVH EHVWLPPWHQ :HUWH DQ]XVHW]HQ� 

² 0RGXV �� )ODQVFKYHUVDJHQ� 

P
M

) X��
5GX�

�
=  �%���� 

² 0RGXV �� 6FKUDXEHQYHUVDJHQ� 

¦= X5GX� %)  �%���� 

ZREHL� MX��� P  XQG  6%X  LQ ��� GHILQLHUW VLQG� 

��� 9HUIDKUHQ ]XU %HVWLPPXQJ GHU ZLUNVDPHQ /lQJHQ OHII I�U HLQ]HOQH 6FKUDXEHQUHLKHQ XQG GLH 6FKUDXEHQ�
JUXSSH I�U GLH %HUHFKQXQJ GHU *UXQGNRPSRQHQWHQ HLQHU 9HUELQGXQJ DOV lTXLYDOHQWH 7�6WXPPHOIODQVFKH 
ZHUGHQ DQJHJHEHQ LQ� 

² 7DEHOOH %�� I�U HLQHQ 7�6WXPPHO PLW XQDXVJHVWHLIWHQ )ODQVFKHQ� 

² 7DEHOOH %�� I�U HLQHQ 7�6WXPPHO PLW DXVJHVWHLIWHQ )ODQVFKHQ� 

'LH $EPHVVXQJHQ ePLQ XQG P ZHUGHQ LQ %LOG %�� EHVFKULHEHQ� XQG GHU )DNWRU D YRQ 7DEHOOH %�� ZLUG LQ 
%LOG %�� DQJHJHEHQ� 
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7DEeOOe %.1 ² :LrkVDme /lnge I�r unDuVgeVteLIte )ODnVFKe 

/Dge Ger 
6FKrDuEenreLKe 

AOOeLne EetrDFKtete 6FKrDuEenreLKe 
AOV 7eLO eLner *ruSSe Yon 

6FKrDuEenreLKen EetrDFKtete 
6FKrDuEenreLKe 

.reLVI|rmLge 
AnorGnungen 

OHII�FS 

AnGere 
AnorGnungen 
�OHII�QF� 

.reLVI|rmLge 
AnorGnungen 

OHII�FS 

AnGere 
AnorGnungen 
�OHII�QF� 

,QQHUH 
6FKUDXEHQUHLKH �SP �P � ����e �S 3 

bX�HUH 
6FKUDXEHQUHLKH 

GHU NOHLQHUH :HUW 
YRQ�  

�SP 

SP � �e� 

GHU NOHLQHUH :HUW 
YRQ�  

�P � ����e 

�P � �����e � e� 

GHU NOHLQHUH :HUW 
YRQ� 

SP � S 

�e� � S 

GHU NOHLQHUH :HUW 
YRQ� 

�P � �����e � ���S 

e� � ���S 

0RGXV �� lHII�� = lHII�QF  DEHU  lHII�� d lHII�FS 6lHII�� = 6lHII�QF  DEHU  6lHII�� d 6lHII�FS 

0RGXV �� lHII�� = lHII�QF 6lHII�� = 6lHII�QF  

!$10(5.81* 6LHKH %LOGHU ��� ELV ����"�

 

7DEeOOe %.2 ² :LrkVDme /lnge I�r DuVgeVteLIte )ODnVFKe 

/Dge Ger 
6FKrDuEenreLKe 

AOOeLne EetrDFKtete 6FKrDuEenreLKe 
AOV 7eLO eLner *ruSSe Yon 

6FKrDuEenreLKen EetrDFKtete 
6FKrDuEenreLKe 

.reLVI|rmLge 
AnorGnungen 

OHII�FS 

AnGere 
AnorGnungen 
�OHII�QF� 

.reLVI|rmLge 
AnorGnungen 

OHII�FS 

AnGere 
AnorGnungen 
�OHII�QF� 

6FKUDXEHQUHLKH 
QHEHQ HLQHU 6WHLIH �SP DP SP � S 

���S � DP  

± ��P � �����e� 

$QGHUH LQQHUH 
6FKUDXEHQUHLKHQ �SP �P � ����e �S S 

$QGHUH lX�HUH 
6FKUDXEHQUHLKHQ  

GHU NOHLQHUH :HUW 
YRQ�  

�SP 

SP � �e� 

GHU NOHLQHUH :HUW 
YRQ�  

�P � ����e 

�P � �����e � e� 

GHU NOHLQHUH :HUW 
YRQ�  

SP � S 

�e� � S 

GHU NOHLQHUH :HUW 
YRQ� 

�P � �����e � ���S 

e� � ���S 

bX�HUH 
6FKUDXEHQUHLKH 
QHEHQ HLQHU 6WHLIH 

GHU NOHLQHUH :HUW 
YRQ�  

�SP 

SP � �e� 

e� � DP ±
 ��P � �����e� 

QLFKW PD�JHEHQG QLFKW PD�JHEHQG 

0RGXV �� lHII�� = lHII�QF  DEHU  lHII�� d lHII�FS 6lHII�� = 6lHII�QF  DEHU  6lHII�� d 6lHII�FS 

0RGXV �� lHII�� = lHII�QF 6lHII�� = 6lHII�QF  
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eP
P
�

=
�

�
�O  

 

eP
P
�

=
�

�
�O  

%LOG %.4 ² :erte GeV )DktorV D I�r GLe wLrkVDme /lnge  
Yon DuVgeVteLIten )ODnVFKen 

%.2 ELnzeOne 6FKrDuEenreLKen� 6FKrDuEengruSSen unG *ruSSen Yon 
6FKrDuEenreLKen 

2EZRKO EHL 9HUZHQGXQJ HLQHV lTXLYDOHQWHQ 7�6WXPPHOV ]XU %HUHFKQXQJ GHU *UXQGNRPSRQHQWHQ HLQHV 
$QVFKOXVVHV GLH .UlIWH LQ MHGHU 6FKUDXEHQUHLKH GHV 7�6WXPPHOIODQVFKHV DOOJHPHLQ JOHLFK JUR� VLQG� VROOWH 
EHU�FNVLFKWLJW ZHUGHQ� GDVV XQWHUVFKLHGOLFKH .UlIWH LQ GHQ YHUVFKLHGHQHQ 6FKUDXEHQUHLKHQ DXIWUHWHQ N|QQHQ� 

%HL GHU $EELOGXQJ HLQHU *UXQGNRPSRQHQWH HLQHU 9HUELQGXQJ GXUFK lTXLYDOHQWH 7�6WXPPHOIODQVFKH N|QQHQ 
HUIRUGHUOLFKHQIDOOV PHKUHUH lTXLYDOHQWH 7�6WXPPHO YHUZHQGHW ZHUGHQ� ZREHL GLH 6FKUDXEHQUHLKHQ HQW�
VSUHFKHQG MHGHP lTXLYDOHQWHQ 7�6WXPPHOIODQVFK LQ YHUVFKLHGHQH *UXSSHQ XQWHUWHLOW ZHUGHQ �VLHKH %LOG %���� 

��� 'LH IROJHQGHQ %HGLQJXQJHQ VROOWHQ HLQJHKDOWHQ ZHUGHQ� 

D� 'LH .UDIW DXI MHGH 6FKUDXEHQUHLKH� JHUHFKQHW PLW %HWUDFKWXQJ QXU GLHVHU HLQ]HOQHQ 6FKUDXEHQUHLKH� 
VROOWH GLH 7UDJIlKLJNHLW GLHVHU 5HLKH QLFKW �EHUVFKUHLWHQ� 

E� 'LH *HVDPWNUDIW DXI MHGH *UXSSH YRQ 6FKUDXEHQUHLKHQ� GLH MHZHLOV ]ZHL RGHU PHKUHUH EHQDFKEDUWH 
6FKUDXEHQUHLKHQ LQQHUKDOE GHUVHOEHQ 6FKUDXEHQJUXSSH XPIDVVW� VROOWH GLH 7UDJIlKLJNHLW GLHVHU *UXSSH 
YRQ 6FKUDXEHQUHLKHQ QLFKW �EHUVFKUHLWHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�1 

��� %HL GHU (UPLWWOXQJ GHU =XJWUDJIlKLJNHLW HLQHU *UXQGNRPSRQHQWH PLW GHP 0RGHOO GHV lTXLYDOHQWHQ 
7�6WXPPHOIODQVFKHV VROOWHQ LP $OOJHPHLQHQ GLH IROJHQGHQ 3DUDPHWHU EHUHFKQHW ZHUGHQ� 

D� GLH PD[LPDOH 7UDJIlKLJNHLW HLQHU HLQ]HOQHQ 6FKUDXEHQUHLKH� GLH VLFK HUJLEW� ZHQQ QXU GLHVH 
6FKUDXEHQUHLKH EHWUDFKWHW ZLUG� VLHKH %LOG %���D�� 

E� GHU %HLWUDJ MHGHU HLQ]HOQHQ 6FKUDXEHQUHLKH ]X GHU PD[LPDOHQ 7UDJIlKLJNHLW YRQ ]ZHL RGHU PHKU 
EHQDFKEDUWHQ 6FKUDXEHQUHLKHQ LQQHUKDOE HLQHU 6FKUDXEHQJUXSSH� GHU VLFK HUJLEW� ZHQQ QXU GLHVH 
6FKUDXEHQUHLKHQ EHWUDFKWHW ZHUGHQ� VLHKH %LOG %���E�� 

��� ,P )DOOH HLQHU HLQ]HOQHQ 6FKUDXEHQUHLKH VROOWH 6lHII JOHLFK GHU ZLUNVDPHQ /lQJH lHII DQJHVHW]W ZHUGHQ� 
GLH LQ 7DEHOOH %�� XQG 7DEHOOH %�� I�U GLHVH HLQ]HOQH 6FKUDXEHQUHLKH WDEHOOLHUW LVW� 

��� ,P )DOOH HLQHU *UXSSH YRQ 6FKUDXEHQUHLKHQ VROOWH 6lHII DOV 6XPPH GHU ZLUNVDPHQ /lQJHQ lHII DQJHVHW]W 
ZHUGHQ� GLH LQ 7DEHOOH %�� XQG 7DEHOOH %�� I�U MHGH HLQ]HOQH 6FKUDXEHQUHLKH DOV 7HLO GHU 6FKUDXEHQJUXSSH 
WDEHOOLHUW VLQG� 

� 

 

� 

D� HLQ]HOQH 6FKUDXEHQUHLKHQ E� *UXSSH YRQ 6FKUDXEHQUHLKHQ 

%LOG %.5 ² bTuLYDOente 7-6tummeO I�r eLnzeOne 6FKrDuEenreLKen  
unG *ruSSen Yon 6FKrDuEenreLKen 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�2 

AnKDng & 
�LQIRUPDWLY� 

 
:erkVtoIIDuVwDKO 

&.1 AOOgemeLneV 

��� 'LH :DKO HLQHV JHHLJQHWHQ $OXPLQLXPZHUNVWRIIHV RGHU +DOE]HXJV I�U GLH $QZHQGXQJ LQ HLQHP 7UDJZHUN 
RGHU HLQHU 7UDJVWUXNWXU LVW GXUFK HLQH .RPELQDWLRQ YRQ )DNWRUHQ EHVWLPPW� )HVWLJNHLW� 'DXHUKDIWLJNHLW� SK\VL�
NDOLVFKH (LJHQVFKDIWHQ� 6FKZHL�EDUNHLW� )RUPEDUNHLW XQG GLH 9HUI�JEDUNHLW VRZRKO GHU /HJLHUXQJ DOV DXFK 
GHU VSH]LHOOHU +DOE]HXJH XQG 4XHUVFKQLWWVIRUP� GLH EHQ|WLJW ZHUGHQ� 'LH .QHWOHJLHUXQJHQ XQG GLH *XVV�
OHJLHUXQJHQ VLQG QDFKIROJHQG EHVFKULHEHQ XQG LQ DXVKlUWEDUH XQG QLFKWDXVKlUWEDUH /HJLHUXQJHQ XQWHUWHLOW�  

��� 'LH 0HUNPDOH XQG (LJHQVFKDIWHQ GLHVHU /HJLHUXQJHQ N|QQHQ I�U $OXPLQLXPNQHWOHJLHUXQJHQ LQ 
7DEHOOH &�� XQG I�U *XVVOHJLHUXQJHQ LQ 7DEHOOH &�� PLWHLQDQGHU YHUJOLFKHQ ZHUGHQ� 0HUNPDOH XQG (LJHQ�
VFKDIWHQ N|QQHQ VLFK PLW GHP =XVWDQG GHU /HJLHUXQJ lQGHUQ� 

��� :HQQ 9HUELQGXQJHQ PLW DQGHUHQ 0HWDOOHQ KHUJHVWHOOW ZHUGHQ VROOHQ� VROOWH ]XU (U]LHOXQJ GHU HUIRUGHU�
OLFKHQ 6FKXW]PD�QDKPHQ ]XU 9HUPHLGXQJ YRQ .RQWDNWNRUURVLRQ IDFKPlQQLVFKHU 5DW HLQJHKROW ZHUGHQ�  

&.2 .netKDOEzeuge 

&.2.1 AuVKlrtEDre .netOegLerungen 

��� 8QWHU GHQ �[[[�HU /HJLHUXQJHQ VLQG GLH /HJLHUXQJHQ (1 $:������ (1 $:������ (1 $:�����$� 
(1 $:������ (1 $:����� XQG (1 $:����� I�U NRQVWUXNWLYH $QZHQGXQJHQ JHHLJQHW� 'LHVH /HJLHUXQJHQ 
JHK|UHQ ]XU %HVWlQGLJNHLWVNODVVH %� ,QQHUKDOE GHU �[[[�HU $OXPLQLXPOHJHUXQJHQ LVW GLH /HJLHUXQJ 
(1 $:����� I�U NRQVWUXNWLYH $QZHQGXQJHQ JHHLJQHW XQG JHK|UW ]XU %HVWlQGLJNHLWVNODVVH &� 

&.2.1.1 /egLerungen EN A:-60�2 unG EN A:-6061 

��� (1 $:����� LVW HLQH GHU PHLVW YHUZHQGHWHQ� DXVKlUWEDUHQ /HJLHUXQJHQ XQG RIW GLH ZLFKWLJVWH 
.RQVWUXNWLRQVOHJLHUXQJ I�U JHVFKZHL�WH XQG QLFKW JHVFKZHL�WH $QZHQGXQJHQ� 6LH LVW HLQH KRFKIHVWH 
/HJLHUXQJ XQG LQ GHQ PHLVWHQ +DOE]HXJIRUPHQ HUKlOWOLFK� 6WUDQJSUHVVSURILOH PLW 9ROO� RGHU +RKOTXHUVFKQLWW� 
5RKUH� %OHFKH� 3ODWWHQ XQG 6FKPLHGHWHLOH� VLH ILQGHW ]XQHKPHQG 9HUZHQGXQJ EHL %DXWHLOHQ LQ PDULWLPHU 
8PJHEXQJ� (1 $:����� LVW HEHQIDOOV HLQH ZHLWYHUEUHLWHWH� DXVKlUWEDUH /HJLHUXQJ I�U JHVFKZHL�WH XQG QLFKW 
JHVFKZHL�WH $QZHQGXQJHQ� 6LH LVW LQ )RUP YRQ RIIHQHQ XQG KRKOHQ 6WUDQJSUHVVSURILOHQ VRZLH 5RKUHQ 
HUKlOWOLFK� %HLGH /HJLHUXQJHQ ZHUGHQ JHZ|KQOLFK LQ YROO ZDUPDXVJHKlUWHWHP =XVWDQG PLW GHU %H]HLFKQXQJ 
(1 $:������7� XQG (1 $:������7� YHUZHQGHW� 

��� 'LH :DKO GLHVHU EHLGHQ /HJLHUXQJHQ DOV .RQVWUXNWLRQVPDWHULDO LVW GXUFK GLH J�QVWLJH .RPELQDWLRQ 
IROJHQGHU (LJHQVFKDIWHQ EHJU�QGHW� KRKH )HVWLJNHLW QDFK GHU :DUPDXVKlUWXQJ� JXWH .RUURVLRQVEHVWlQGLJNHLW� 
JXWH 6FKZHL�EDUNHLW VRZRKO EHLP 0,*� DOV DXFK EHLP :,*�6FKZHL�HQ� JXWH )RUPEDUNHLW LP =XVWDQG 7� XQG 
JXWH (LJHQVFKDIWHQ ]XU PDVFKLQHOOHQ %HDUEHLWXQJ� %HL 6FKZHL�YHUELQGXQJHQ VROOWH GLH 9HUPLQGHUXQJ GHU 
)HVWLJNHLW LQ GHU :lUPHHLQIOXVV]RQH �:(=� EHDFKWHW ZHUGHQ� 'LH )HVWLJNHLW NDQQ ELV ]X HLQHP JHZLVVHQ 
*UDG GXUFK :DUPDXVODJHUXQJ QDFK GHP 6FKZHL�HQ ]XU�FNHUODQJW ZHUGHQ� 'LH 9HUZHQGXQJ DOV 
6WUDQJSUHVVSURILOH LVW LP $OOJHPHLQHQ DXI GLFNHUH� ZHQLJHU NRPSOL]LHUWH 4XHUVFKQLWWVIRUPHQ DOV EHL DQGHUHQ 
�[[[�HU /HJLHUXQJHQ EHVFKUlQNW� (1 $:����� LVW HLQH KlXILJ YHUZHQGHWH /HJLHUXQJ I�U DXI /DJHU JHKDOWHQH 
6WUDQJSUHVVSURILOH� 3ODWWHQ XQG %OHFKH� 'HU :HUNVWRII GDUI PLW GHQ /HJLHUXQJHQ (1 $:������ (1 $:����� 
RGHU (1 $:����� LP =XVWDQG 2 RGHU KlUWHU YHUQLHWHW ZHUGHQ� $QJDEHQ �EHU 6FKZHL�]XVlW]H EHILQGHQ VLFK 
LQ SU(1 ������� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�3 

&.2.1.2 /egLerung EN A:-6005A 

��� 'LH /HJLHUXQJ (1 $:�����$ ZLUG DXFK I�U NRQVWUXNWLYH $QZHQGXQJHQ HPSIRKOHQ� VLH LVW QXU LQ )RUP YRQ 
6WUDQJSUHVVSURILOHQ HUKlOWOLFK XQG YHUHLQLJW PLWWOHUH )HVWLJNHLW PLW GHU (LJHQVFKDIW� NRPSOH[HUH 4XHUVFKQLWWH 
DOV PLW (1 $:����� RGHU (1 $:����� ]X HUP|JOLFKHQ� 'LHV JLOW VSH]LHOO I�U G�QQZDQGLJH +RKOTXHUVFKQLWWH� 
:LH (1 $:����� XQG (1 $:����� NDQQ GLH /HJLHUXQJ DQVWDQGVORV PLW :,*� XQG 0,*�9HUIDKUHQ 
YHUVFKZHL�W ZHUGHQ� VLH KDW HLQHQ lKQOLFKHQ )HVWLJNHLWVDEIDOO LQ GHU :(=� 6FKZHL�]XVlW]H I�U GLHVH 
/HJLHUXQJ VLQG LQ SU(1 ������ VSH]LIL]LHUW� 

��� 'LH .RUURVLRQVEHVWlQGLJNHLW YRQ JHVFKZHL�WHQ XQG XQJHVFKZHL�WHQ %DXWHLOHQ LVW lKQOLFK RGHU EHVVHU 
ZLH EHL GHU /HJLHUXQJ (1 $:������ 'LH (LJHQVFKDIWHQ I�U GLH PDVFKLQHOOH %HDUEHLWXQJ VLQG lKQOLFK 
GHQMHQLJHQ YRQ (1 $:������ 

7DEeOOe &.1 ² VergOeLFK DOOgemeLner 0erkmDOe unG DnGerer ELgenVFKDIten I�r 
.onVtruktLonVOegLerungen 

/egLerung 
EN-

%ezeLFKnung 

)orm unG =uVtDnG genormt I�r     

%
Oe

FK
e�

 %
ln

Ge
r u

nG
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te
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6trDngSreVVSroGukte 

.
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-
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VD
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  6WDE � 
6WDQJH 5RKU 3URILOH 5RKU       

(1 $:����� | ± ± ± ±   ,,,�,9 $ , , 

(1 $:����� | ± ± ± ±   ,,,�,9 $ , , 

(1 $:����� | | | | |   ,,,�,9 $ , ,, 

(1 $:����� | | | | |   ,,,�,9 $ , , 

(1 $:����� | ± ± ± ±   ,,�,,, $ , ,�,, 

(1 $:����� | | | [� | [� |   ,,�,,, $ , ,�,, 

(1 $:����� | | | [� | [� |  | ,�,, $ , ,�,, 

(1 $:����� | | | [� | [� ±   ,,�,,, $ , ,�,, 

(1 $:����� | | | [� | [� |  | ,,�,,, $ , ,�,, 

(1 $:����� ± | | | |   ,,�,,, % , , 

(1 $:����� ± | | | |   ,,�,,, % , ,,�,,, 

(1 $:����� ± | | | |   ,,�,,, % , ,�,, 

(1 $:�����$ ± | | | ±   ,, % , ,,�,,, 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�4 

7DEeOOe &.1 �Iortgesetzt� 

/egLerung 
EN-

%ezeLFKnung 

)orm unG =uVtDnG genormt I�r     

%
Oe

FK
e�

 %
ln

Ge
r u

nG
 

PO
Dt

te
n 

6trDngSreVVSroGukte 

.
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oG
uk

te
 

 6F
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-
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VD
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  6WDE � 
6WDQJH 5RKU 3URILOH 5RKU       

(1 $:����� ± ± ± | ±   ,,�,,, % , ,�,, 

(1 $:����� | | | | |  | ,�,, % , ,,�,,, 

(1 $:����� | | | | |   , & , ,,�,,, 

(1 $:�����$ | ± ± ± ±  ± ,,,�,9 % ,, ,,,�,9 

/egenGe 

| ,Q YHUVFKLHGHQHQ =XVWlQGHQ JHQRUPW� 'LH /LHIHUEDUNHLW YRQ +DOE]HXJHQ DE +lQGOHUODJHU LVW I�U MHGHV 
(U]HXJQLV XQG MHGH $EPHVVXQJ ]X SU�IHQ  

± QLFKW JHQRUPW 

[� QXU HLQIDFKH 9ROOTXHUVFKQLWWH �QDKWORVH (U]HXJQLVVH �EHU 'RUQ� 

, VHKU JXW 

,, JXW 

,,, EHIULHGLJHQG 
,9 Pl�LJ 

$10(5.81* 'LHVH +LQZHLVH JHOWHQ QXU DOV /HLWOLQLH� MHGH (LQVWXIXQJ JLOW QXU I�U GLH EHWUDFKWHWH 6SDOWH XQG NDQQ 
VLFK PLW GHP =XVWDQG lQGHUQ� 

D 6LHKH 7DEHOOH ���D� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�4 

7DEeOOe &.1 �Iortgesetzt� 

/egLerung 
EN-

%ezeLFKnung 

)orm unG =uVtDnG genormt I�r     
%

Oe
FK

e�
 %

ln
Ge

r u
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6trDngSreVVSroGukte 
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  6WDE � 
6WDQJH 5RKU 3URILOH 5RKU       

(1 $:����� ± ± ± | ±   ,,�,,, % , ,�,, 

(1 $:����� | | | | |  | ,�,, % , ,,�,,, 

(1 $:����� | | | | |   , & , ,,�,,, 

(1 $:�����$ | ± ± ± ±  ± ,,,�,9 % ,, ,,,�,9 

/egenGe 

| ,Q YHUVFKLHGHQHQ =XVWlQGHQ JHQRUPW� 'LH /LHIHUEDUNHLW YRQ +DOE]HXJHQ DE +lQGOHUODJHU LVW I�U MHGHV 
(U]HXJQLV XQG MHGH $EPHVVXQJ ]X SU�IHQ  

± QLFKW JHQRUPW 

[� QXU HLQIDFKH 9ROOTXHUVFKQLWWH �QDKWORVH (U]HXJQLVVH �EHU 'RUQ� 

, VHKU JXW 

,, JXW 

,,, EHIULHGLJHQG 
,9 Pl�LJ 

$10(5.81* 'LHVH +LQZHLVH JHOWHQ QXU DOV /HLWOLQLH� MHGH (LQVWXIXQJ JLOW QXU I�U GLH EHWUDFKWHWH 6SDOWH XQG NDQQ 
VLFK PLW GHP =XVWDQG lQGHUQ� 

D 6LHKH 7DEHOOH ���D� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�5 

7DEeOOe &.2 ² VergOeLFK DOOgemeLner 0erkmDOe Yon *uVVOegLerungen 

*uVV-
OegLerung *Le�YerIDKren 

*Le�EDr-
keLt 

)eVtLg-
keLt 

%eVtlnGLg-
keLtVkODVVe 

DekorDtLYe 
AnoGL-
VDtLon 

6FKweL�-
EDrkeLt 

%ezeLFKnung 6DnG-
guVV 

.okLOOen-
guVV 

(1 $&������   ,, ,,�,,, % ,9 ,, 

(1 $&������   ,, ,, % ,9 ,, 

(1 $&������   , ,, % 9 ,, 

(1 $&������   ,�,, ,9 % 9 ,, 

(1 $&������   , ,9 % 9 ,, 

(1 $&������   ,,, ,9 $ , ,, 

/egenGe 

,  VHKU JXW 

,,  JXW 

,,,  EHIULHGLJHQG 

,9  Pl�LJ 

9  QLFKW HPSIRKOHQ 

  .HQQ]HLFKQXQJ GHU I�U GDV *LH�HQ ODVWDEWUDJHQGHU 7HLOH I�U GLH MHZHLOLJH /HJLHUXQJ HPSIRKOHQH 
*LH�YHUIDKUHQ 

$10(5.81* �  'LHVH +LQZHLVH VLQG QXU DOV /HLWOLQLH JHGDFKW� XQG MHGH (LQVWXIXQJ JLOW QXU I�U GLH EHWUHIIHQGH 
6SDOWH� 

$10(5.81* �  'LH (LJHQVFKDIWHQ N|QQHQ VLFK PLW GHQ *XVVEHGLQJXQJHQ lQGHUQ� 

&.2.1.3 /egLerungen EN A:-6060� EN A:-6063 unG EN A: 6106 

��� 'LH /HJLHUXQJHQ (1 $:������ (1 $:����� XQG (1 $:����� ZHUGHQ I�U NRQVWUXNWLYH $QZHQGXQJHQ 
HPSIRKOHQ XQG VLQG QXU DOV 6WUDQSUHVVSURGXNWH XQG NDOWJH]RJHQH 3URGXNWH YHUI�JEDU� 6LH ZHUGHQ GDQQ 
YHUZHQGHW� ZHQQ GLH )HVWLJNHLW QLFKW GLH ZLFKWLJVWH (UIRUGHUQLV LVW XQG PLW JXWHP $XVVHKHQ JHSDDUW ZHUGHQ 
PXVV� 6LH ELHWHQ JXWH 'DXHUKDIWLJNHLW� JXWH 2EHUIOlFKHQ XQG GLH (LJHQVFKDIW� VLFK LQ G�QQZDQGLJH XQG 
NRPSOL]LHUWH 4XHUVFKQLWWVIRUPHQ VWUDQJSUHVVHQ ]X ODVVHQ� 'LHVH /HJLHUXQJHQ VLQG LQVEHVRQGHUH ]XP 
(OR[LHUHQ XQG lKQOLFKHQ 2EHUIOlFKHQYHUIDKUHQ JHHLJQHW� :LH DQGHUH �[[[�HU /HJLHUXQJHQ VLQG VLH RKQH 
ZHLWHUHV PLW 0,*� XQG :,*�9HUIDKUHQ VFKZHL�EDU XQG YHUOLHUHQ )HVWLJNHLW LQ GHU :(=� 6FKZHL�]XVlW]H I�U 
GLHVH /HJLHUXQJHQ VLQG LQ SU(1 ������ DXIJHI�KUW� 

&.2.1.4 /egLerung EN A:-�020 

��� 'LH /HJLHUXQJ (1 $:����� ZLUG I�U JHVFKZHL�WH XQG QLFKW JHVFKZHL�WH .RQVWUXNWLRQHQ HPSIRKOHQ� (V 
KDQGHOW VLFK XP HLQH KRFKIHVWH /HJLHUXQJ� GLH LQ )RUP YRQ RIIHQHQ XQG KRKOHQ 6WUDQJSUHVVTXHUVFKQLWWHQ� 
3ODWWHQ� %OHFKHQ XQG 5RKUHQ JHOLHIHUW ZLUG� 'LHVH /HJLHUXQJ OlVVW VLFK QLFKW VR OHLFKW ]X NRPSOL]LHUWHQ 
6WUDQJSUHVVSURGXNWHQ ZLH GLH �[[[�HU /HJLHUXQJHQ YHUDUEHLWHQ XQG LVW QLFKW DE /DJHU HUKlOWOLFK� 'LH 
/HJLHUXQJ ZLUG �EOLFKHUZHLVH LP YROO DXVJHKlUWHWHQ =XVWDQG DOV (1 $:����� 7� YHUZHQGHW� 6LH KDW ZHJHQ 
LKUHU JXWHQ .DOWDXVKlUWEDUNHLW HLQH K|KHUH )HVWLJNHLW QDFK GHP 6FKZHL�HQ DOV GLH �[[[�HU /HJLHUXQJHQ� 
'LHVH /HJLHUXQJ XQG DQGHUH �[[[�HU /HJLHUXQJHQ UHDJLHUHQ MHGRFK HPSILQGOLFKHU DXI 8PJHEXQJV�
EHGLQJXQJHQ XQG LKU ]XIULHGHQVWHOOHQGHV 9HUKDOWHQ LVW HEHQVR DEKlQJLJ YRQ HLQHU IDFKJHUHFKWHQ +HUVWHOOXQJ 
XQG 9HUDUEHLWXQJ ZLH DXFK YRQ GHU DXVJHZRJHQHQ FKHPLVFKHQ =XVDPPHQVHW]XQJ� :HJHQ GHU 1HLJXQJ ]XU 
6FKLFKWNRUURVLRQ VROOWH GHU :HUNVWRII LP =XVWDQG 7� QXU I�U :HUNVWDWWDUEHLWHQ VR EHVWHOOW ZHUGHQ� ZHQQ 
YRUDXVJHVHW]W ZHUGHQ NDQQ� GDVV GLH .RQVWUXNWLRQ QDFK GHU )HUWLJVWHOOXQJ ZDUPDXVJHODJHUW ZHUGHQ NDQQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�5 

7DEeOOe &.2 ² VergOeLFK DOOgemeLner 0erkmDOe Yon *uVVOegLerungen 

*uVV-
OegLerung *Le�YerIDKren 

*Le�EDr-
keLt 

)eVtLg-
keLt 

%eVtlnGLg-
keLtVkODVVe 

DekorDtLYe 
AnoGL-
VDtLon 

6FKweL�-
EDrkeLt 

%ezeLFKnung 6DnG-
guVV 

.okLOOen-
guVV 

(1 $&������   ,, ,,�,,, % ,9 ,, 

(1 $&������   ,, ,, % ,9 ,, 

(1 $&������   , ,, % 9 ,, 

(1 $&������   ,�,, ,9 % 9 ,, 

(1 $&������   , ,9 % 9 ,, 

(1 $&������   ,,, ,9 $ , ,, 

/egenGe 

,  VHKU JXW 

,,  JXW 

,,,  EHIULHGLJHQG 

,9  Pl�LJ 

9  QLFKW HPSIRKOHQ 

  .HQQ]HLFKQXQJ GHU I�U GDV *LH�HQ ODVWDEWUDJHQGHU 7HLOH I�U GLH MHZHLOLJH /HJLHUXQJ HPSIRKOHQH 
*LH�YHUIDKUHQ 

$10(5.81* �  'LHVH +LQZHLVH VLQG QXU DOV /HLWOLQLH JHGDFKW� XQG MHGH (LQVWXIXQJ JLOW QXU I�U GLH EHWUHIIHQGH 
6SDOWH� 

$10(5.81* �  'LH (LJHQVFKDIWHQ N|QQHQ VLFK PLW GHQ *XVVEHGLQJXQJHQ lQGHUQ� 
 

&.2.1.3 /egLerungen EN A:-6060� EN A:-6063 unG EN A: 6106 

��� 'LH /HJLHUXQJHQ (1 $:������ (1 $:����� XQG (1 $:����� ZHUGHQ I�U NRQVWUXNWLYH $QZHQGXQJHQ 
HPSIRKOHQ XQG VLQG QXU DOV 6WUDQSUHVVSURGXNWH XQG NDOWJH]RJHQH 3URGXNWH YHUI�JEDU� 6LH ZHUGHQ GDQQ 
YHUZHQGHW� ZHQQ GLH )HVWLJNHLW QLFKW GLH ZLFKWLJVWH (UIRUGHUQLV LVW XQG PLW JXWHP $XVVHKHQ JHSDDUW ZHUGHQ 
PXVV� 6LH ELHWHQ JXWH 'DXHUKDIWLJNHLW� JXWH 2EHUIOlFKHQ XQG GLH (LJHQVFKDIW� VLFK LQ G�QQZDQGLJH XQG 
NRPSOL]LHUWH 4XHUVFKQLWWVIRUPHQ VWUDQJSUHVVHQ ]X ODVVHQ� 'LHVH /HJLHUXQJHQ VLQG LQVEHVRQGHUH ]XP 
(OR[LHUHQ XQG lKQOLFKHQ 2EHUIOlFKHQYHUIDKUHQ JHHLJQHW� :LH DQGHUH �[[[�HU /HJLHUXQJHQ VLQG VLH RKQH 
ZHLWHUHV PLW 0,*� XQG :,*�9HUIDKUHQ VFKZHL�EDU XQG YHUOLHUHQ )HVWLJNHLW LQ GHU :(=� 6FKZHL�]XVlW]H I�U 
GLHVH /HJLHUXQJHQ VLQG LQ SU(1 ������ DXIJHI�KUW� 

&.2.1.4 /egLerung EN A:-�020 

��� 'LH /HJLHUXQJ (1 $:����� ZLUG I�U JHVFKZHL�WH XQG QLFKW JHVFKZHL�WH .RQVWUXNWLRQHQ HPSIRKOHQ� (V 
KDQGHOW VLFK XP HLQH KRFKIHVWH /HJLHUXQJ� GLH LQ )RUP YRQ RIIHQHQ XQG KRKOHQ 6WUDQJSUHVVTXHUVFKQLWWHQ� 
3ODWWHQ� %OHFKHQ XQG 5RKUHQ JHOLHIHUW ZLUG� 'LHVH /HJLHUXQJ OlVVW VLFK QLFKW VR OHLFKW ]X NRPSOL]LHUWHQ 
6WUDQJSUHVVSURGXNWHQ ZLH GLH �[[[�HU /HJLHUXQJHQ YHUDUEHLWHQ XQG LVW QLFKW DE /DJHU HUKlOWOLFK� 'LH 
/HJLHUXQJ ZLUG �EOLFKHUZHLVH LP YROO DXVJHKlUWHWHQ =XVWDQG DOV (1 $:����� 7� YHUZHQGHW� 6LH KDW ZHJHQ 
LKUHU JXWHQ .DOWDXVKlUWEDUNHLW HLQH K|KHUH )HVWLJNHLW QDFK GHP 6FKZHL�HQ DOV GLH �[[[�HU /HJLHUXQJHQ� 
'LHVH /HJLHUXQJ XQG DQGHUH �[[[�HU /HJLHUXQJHQ UHDJLHUHQ MHGRFK HPSILQGOLFKHU DXI 8PJHEXQJV�
EHGLQJXQJHQ XQG LKU ]XIULHGHQVWHOOHQGHV 9HUKDOWHQ LVW HEHQVR DEKlQJLJ YRQ HLQHU IDFKJHUHFKWHQ +HUVWHOOXQJ 
XQG 9HUDUEHLWXQJ ZLH DXFK YRQ GHU DXVJHZRJHQHQ FKHPLVFKHQ =XVDPPHQVHW]XQJ� :HJHQ GHU 1HLJXQJ ]XU 
6FKLFKWNRUURVLRQ VROOWH GHU :HUNVWRII LP =XVWDQG 7� QXU I�U :HUNVWDWWDUEHLWHQ VR EHVWHOOW ZHUGHQ� ZHQQ 
YRUDXVJHVHW]W ZHUGHQ NDQQ� GDVV GLH .RQVWUXNWLRQ QDFK GHU )HUWLJVWHOOXQJ ZDUPDXVJHODJHUW ZHUGHQ NDQQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�6 

:HQQ QDFK GHP 6FKZHL�HQ NHLQH :DUPDXVKlUWXQJ YRUJHQRPPHQ ZLUG� VROOWH GLH 1RWZHQGLJNHLW HLQHV 
.RUURVLRQVVFKXW]HV GHU :(= QDFK '���� JHSU�IW ZHUGHQ� :HQQ GHU :HUNVWRII LP =XVWDQG 7� LUJHQGHLQHU 
%HDUEHLWXQJ XQWHUZRUIHQ ZLUG� GLH .DOWYHUIRUPXQJ EHZLUNW� ZLH ]� %� %LHJHQ� 6FKHUHQ RGHU 6WDQ]HQ XVZ�� NDQQ 
GLH /HJLHUXQJ ]XU 6SDQQXQJVULVVNRUURVLRQ QHLJHQ� (V LVW GHVKDOE ZLFKWLJ� GDVV ]ZLVFKHQ GHP SODQHQGHQ 
,QJHQLHXU XQG GHP +HUVWHOOHU HLQH GLUHNWH =XVDPPHQDUEHLW KLQVLFKWOLFK GHU EHDEVLFKWLJWHQ 9HUZHQGXQJ XQG 
GHQ ZDKUVFKHLQOLFKHQ 1XW]XQJVEHGLQJXQJHQ EHVWHKW� 

&.2.2 NLFKtDuVKlrtEDre .netOegLerungen 

��� 9RQ GHQ �[[[�HU /HJLHUXQJHQ ZHUGHQ GLH /HJLHUXQJHQ (1 $:������ (1 $:����� (1 $:����� XQG 
(1 $:����� XQG (1 $:����� I�U GLH NRQVWUXNWLYH $QZHQGXQJ HPSIRKOHQ� 6LH DOOH JHK|UHQ GHU %HVWlQ�
GLJNHLWVNODVVH $ DQ� $QGHUH QLFKWDXVKlUWEDUH /HJLHUXQJHQ I�U ZHQLJHU KRKH %HDQVSUXFKXQJHQ VLQG 
(1 $:������ (1 $:������ (1 $����� XQG (1 $:������ 6LH JHK|UHQ HEHQIDOOV ]XU %HVWlQGLJNHLWVNODVVH $� 

&.2.2.1 EN A:- 5049� EN A:-5052� EN A:-5454 DnG EN A:-5�54 

��� 'LH /HJLHUXQJHQ (1 $:������ (1 $:������ (1 $:����� XQG (1 $:����� VLQG I�U JHVFKZHL�WH XQG 
PHFKDQLVFK ]X YHUELQGHQGH %DXWHLOH PLW Pl�LJHQ %HDQVSUXFKXQJHQ JHHLJQHW� 'LHVH /HJLHUXQJHQ VLQG LP 
ZHLFKHQ =XVWDQG JXW YHUIRUPEDU� YHUOLHUHQ DEHU LKUH 'XNWLOLWlW VFKQHOO PLW ]XQHKPHQGHP .DOWXPIRUPJUDG� 6LH 
VLQG RKQH ZHLWHUHV PLW 0,*� XQG :,*�9HUIDKUHQ XQWHU 9HUZHQGXQJ YRQ 6FKZHL�]XVlW]HQ QDFK SU(1 ������ 
VFKZHL�EDU� 6LH KDEHQ HLQH VHKU JXWH .RUURVLRQVEHVWlQGLJNHLW LQVEHVRQGHUH LQ PDULQHU $WPRVSKlUH� 6LH 
ZHUGHQ KDXSWVlFKOLFK DOV :DO]SURGXNWH JHOLHIHUW� ,KU UHODWLY KRKHU 0DJQHVLXPJHKDOW HUODXEW I�U GDV 6WUDQJ�
SUHVVHQ QXU HLQIDFKH 9ROOTXHUVFKQLWWH�  

��� 'LHVH /HJLHUXQJHQ N|QQHQ LQ GHQ KlUWHUHQ =XVWlQGHQ JXW VSDQHQG EHDUEHLWHW ZHUGHQ� (1 $:����� KDW 
YRQ GHQ �[[[�HU /HJLHUXQJHQ� GLH XQHPSILQGOLFK JHJHQ LQWHUNULVWDOOLQHU .RUUVRVLRQ XQG 6SDQQXQJV�
ULVVNRUURVLRQ VLQG� GLH JU|�WH )HVWLJNHLW�  

&.2.2.2 EN A:-50�3 

��� 'LH /HJLHUXQJ (1 $:����� LVW XQWHU GHQ QLFKWDXVKlUWEDUHQ� LP +DQGHO DOOJHPHLQ YHUI�JEDUHQ 
.RQVWUXNWLRQVOHJLHUXQJHQ GLH PLW GHU JU|�WHQ )HVWLJNHLW XQG JXWHQ (LJHQVFKDIWHQ LQ JHVFKZHL�WHQ %DXWHLOHQ 
VRZLH HLQHU JXWHQ .RUURVLRQVEHVWlQGLJNHLW� ,P ZHLFKHQ =XVWDQG LVW VLH GXNWLO XQG EHVLW]W JXWH )RUP�
JHEXQJVHLJHQVFKDIWHQ� YHUOLHUW DEHU LKUH )RUPEDUNHLW PLW ]XQHKPHQGHP .DOWXPIRUPJUDG XQG ZLUG KDUW EHL 
JHULQJHP 9HUIRUPXQJVYHUP|JHQ� 

��� 'LH /HJLHUXQJ (1 $:����� NDQQ LQ DOOHQ =XVWlQGHQ �+[�� EHVRQGHUV LQ GHQ =XVWlQGHQ +�� XQG +�� ]X 
LQWHUNULVWDOOLQHU .RUURVLRQ QHLJHQ� GLH XQWHU JHZLVVHQ 8PVWlQGHQ XQWHU 'DXHUVWDQGODVWHQ LQ 6SDQQXQJV�
ULVVNRUURVLRQ �EHUJHKW� =XU 9HUULQJHUXQJ GLHVHU (UVFKHLQXQJ ZXUGHQ VSH]LHOOH =XVWlQGH ZLH +��� HQWZLFNHOW� 
'HQQRFK ZLUG GLH 9HUZHQGXQJ GLHVHU /HJLHUXQJ QLFKW HPSIRKOHQ� ZHQQ GHU :HUNVWRII JU|�HUHU .DOW�
XPIRUPXQJ XQWHU]RJHQ XQG�RGHU HLQH %HWULHEVWHPSHUDWXU �EHU �� �& ]X HUZDUWHQ LVW� ,Q VROFKHQ )lOOHQ VROOWH 
VWDWWGHVVHQ GLH /HJLHUXQJ (1 $:����� YHUZHQGHW ZHUGHQ� 

��� :HQQ EHL GHQ (LQVDW]EHGLQJXQJHQ GHU /HJLHUXQJV�=XVWDQGVNRPELQDWLRQ 6SDQQXQJVULVVNRUURVLRQ 
DXIWUHWHQ NDQQ� VR VROOWH YRU GHU /LHIHUXQJ GHU :HUNVWRII HLQHU 6SDQQXQJVULVVNRUURVLRQVSU�IXQJ XQWHU]RJHQ 
ZHUGHQ� 'LH 3U�IEHGLQJXQJHQ VROOWHQ ]ZLVFKHQ GHQ %HWHLOLJWHQ XQWHU %HDFKWXQJ GHU PD�JHEHQGHQ 
(LQVDW]EHGLQJXQJHQ XQG GHU /HJLHUXQJV�=XVWDQGVNRPELQDWLRQ YHUHLQEDUW ZHUGHQ� 

��� 'LH /HJLHUXQJ (1 $:����� NDQQ PLW =XVDW]ZHUNVWRIIHQ QDFK SU(1 ������ JXW PLW GHP 0,*� XQG GHP 
:,*�9HUIDKUHQ JHVFKZHL�W ZHUGHQ� :HQQ NDOWYHUIHVWLJWH :HUNVWRIIH JHVFKZHL�W ZHUGHQ� QHKPHQ GLH 
(LJHQVFKDIWHQ LQ GHU :(= GLH :HUWH GHV ZHLFKHQ =XVWDQGHV DQ� 'LH /HJLHUXQJ LVW LQ )RUP YRQ %OHFKHQ� 
3ODWWHQ� HLQIDFKHQ� VWUDQJJHSUHVVWHQ 9ROOTXHUVFKQLWWHQ� QDKWORVHQ 5RKUHQ XQG 6FKPLHGHWHLOHQ OLHIHUEDU� 
:HJHQ GHV JUR�HQ *HKDOWHV DQ 0DJQHVLXP WUHWHQ 6FKZLHULJNHLWHQ EHLP 6WUDQJSUHVVHQ DXI� 'HVKDOE VLQG GLH 
/LHIHUIRUPHQ DXI UHODWLY GLFNZDQGLJH� HLQIDFKH RIIHQH 4XHUVFKQLWWH XQG +RKOSURILOH PLW HLQHP +RKOUDXP 
�5RKUH� EHVFKUlQNW� 

��� 'LH /HJLHUXQJ OlVVW VLFK LQ DOOHQ =XVWlQGHQ JXW VSDQHQG EHDUEHLWHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�6 

:HQQ QDFK GHP 6FKZHL�HQ NHLQH :DUPDXVKlUWXQJ YRUJHQRPPHQ ZLUG� VROOWH GLH 1RWZHQGLJNHLW HLQHV 
.RUURVLRQVVFKXW]HV GHU :(= QDFK '���� JHSU�IW ZHUGHQ� :HQQ GHU :HUNVWRII LP =XVWDQG 7� LUJHQGHLQHU 
%HDUEHLWXQJ XQWHUZRUIHQ ZLUG� GLH .DOWYHUIRUPXQJ EHZLUNW� ZLH ]� %� %LHJHQ� 6FKHUHQ RGHU 6WDQ]HQ XVZ�� NDQQ 
GLH /HJLHUXQJ ]XU 6SDQQXQJVULVVNRUURVLRQ QHLJHQ� (V LVW GHVKDOE ZLFKWLJ� GDVV ]ZLVFKHQ GHP SODQHQGHQ 
,QJHQLHXU XQG GHP +HUVWHOOHU HLQH GLUHNWH =XVDPPHQDUEHLW KLQVLFKWOLFK GHU EHDEVLFKWLJWHQ 9HUZHQGXQJ XQG 
GHQ ZDKUVFKHLQOLFKHQ 1XW]XQJVEHGLQJXQJHQ EHVWHKW� 

&.2.2 NLFKtDuVKlrtEDre .netOegLerungen 

��� 9RQ GHQ �[[[�HU /HJLHUXQJHQ ZHUGHQ GLH /HJLHUXQJHQ (1 $:������ (1 $:����� (1 $:����� XQG 
(1 $:����� XQG (1 $:����� I�U GLH NRQVWUXNWLYH $QZHQGXQJ HPSIRKOHQ� 6LH DOOH JHK|UHQ GHU %HVWlQ�
GLJNHLWVNODVVH $ DQ� $QGHUH QLFKWDXVKlUWEDUH /HJLHUXQJHQ I�U ZHQLJHU KRKH %HDQVSUXFKXQJHQ VLQG 
(1 $:������ (1 $:������ (1 $����� XQG (1 $:������ 6LH JHK|UHQ HEHQIDOOV ]XU %HVWlQGLJNHLWVNODVVH $� 

&.2.2.1 EN A:- 5049� EN A:-5052� EN A:-5454 DnG EN A:-5�54 

��� 'LH /HJLHUXQJHQ (1 $:������ (1 $:������ (1 $:����� XQG (1 $:����� VLQG I�U JHVFKZHL�WH XQG 
PHFKDQLVFK ]X YHUELQGHQGH %DXWHLOH PLW Pl�LJHQ %HDQVSUXFKXQJHQ JHHLJQHW� 'LHVH /HJLHUXQJHQ VLQG LP 
ZHLFKHQ =XVWDQG JXW YHUIRUPEDU� YHUOLHUHQ DEHU LKUH 'XNWLOLWlW VFKQHOO PLW ]XQHKPHQGHP .DOWXPIRUPJUDG� 6LH 
VLQG RKQH ZHLWHUHV PLW 0,*� XQG :,*�9HUIDKUHQ XQWHU 9HUZHQGXQJ YRQ 6FKZHL�]XVlW]HQ QDFK SU(1 ������ 
VFKZHL�EDU� 6LH KDEHQ HLQH VHKU JXWH .RUURVLRQVEHVWlQGLJNHLW LQVEHVRQGHUH LQ PDULQHU $WPRVSKlUH� 6LH 
ZHUGHQ KDXSWVlFKOLFK DOV :DO]SURGXNWH JHOLHIHUW� ,KU UHODWLY KRKHU 0DJQHVLXPJHKDOW HUODXEW I�U GDV 6WUDQJ�
SUHVVHQ QXU HLQIDFKH 9ROOTXHUVFKQLWWH�  

��� 'LHVH /HJLHUXQJHQ N|QQHQ LQ GHQ KlUWHUHQ =XVWlQGHQ JXW VSDQHQG EHDUEHLWHW ZHUGHQ� (1 $:����� KDW 
YRQ GHQ �[[[�HU /HJLHUXQJHQ� GLH XQHPSILQGOLFK JHJHQ LQWHUNULVWDOOLQHU .RUUVRVLRQ XQG 6SDQQXQJV�
ULVVNRUURVLRQ VLQG� GLH JU|�WH )HVWLJNHLW�  

&.2.2.2 EN A:-50�3 

��� 'LH /HJLHUXQJ (1 $:����� LVW XQWHU GHQ QLFKWDXVKlUWEDUHQ� LP +DQGHO DOOJHPHLQ YHUI�JEDUHQ 
.RQVWUXNWLRQVOHJLHUXQJHQ GLH PLW GHU JU|�WHQ )HVWLJNHLW XQG JXWHQ (LJHQVFKDIWHQ LQ JHVFKZHL�WHQ %DXWHLOHQ 
VRZLH HLQHU JXWHQ .RUURVLRQVEHVWlQGLJNHLW� ,P ZHLFKHQ =XVWDQG LVW VLH GXNWLO XQG EHVLW]W JXWH )RUP�
JHEXQJVHLJHQVFKDIWHQ� YHUOLHUW DEHU LKUH )RUPEDUNHLW PLW ]XQHKPHQGHP .DOWXPIRUPJUDG XQG ZLUG KDUW EHL 
JHULQJHP 9HUIRUPXQJVYHUP|JHQ� 

��� 'LH /HJLHUXQJ (1 $:����� NDQQ LQ DOOHQ =XVWlQGHQ �+[�� EHVRQGHUV LQ GHQ =XVWlQGHQ +�� XQG +�� ]X 
LQWHUNULVWDOOLQHU .RUURVLRQ QHLJHQ� GLH XQWHU JHZLVVHQ 8PVWlQGHQ XQWHU 'DXHUVWDQGODVWHQ LQ 6SDQQXQJV�
ULVVNRUURVLRQ �EHUJHKW� =XU 9HUULQJHUXQJ GLHVHU (UVFKHLQXQJ ZXUGHQ VSH]LHOOH =XVWlQGH ZLH +��� HQWZLFNHOW� 
'HQQRFK ZLUG GLH 9HUZHQGXQJ GLHVHU /HJLHUXQJ QLFKW HPSIRKOHQ� ZHQQ GHU :HUNVWRII JU|�HUHU .DOW�
XPIRUPXQJ XQWHU]RJHQ XQG�RGHU HLQH %HWULHEVWHPSHUDWXU �EHU �� �& ]X HUZDUWHQ LVW� ,Q VROFKHQ )lOOHQ VROOWH 
VWDWWGHVVHQ GLH /HJLHUXQJ (1 $:����� YHUZHQGHW ZHUGHQ� 

��� :HQQ EHL GHQ (LQVDW]EHGLQJXQJHQ GHU /HJLHUXQJV�=XVWDQGVNRPELQDWLRQ 6SDQQXQJVULVVNRUURVLRQ 
DXIWUHWHQ NDQQ� VR VROOWH YRU GHU /LHIHUXQJ GHU :HUNVWRII HLQHU 6SDQQXQJVULVVNRUURVLRQVSU�IXQJ XQWHU]RJHQ 
ZHUGHQ� 'LH 3U�IEHGLQJXQJHQ VROOWHQ ]ZLVFKHQ GHQ %HWHLOLJWHQ XQWHU %HDFKWXQJ GHU PD�JHEHQGHQ 
(LQVDW]EHGLQJXQJHQ XQG GHU /HJLHUXQJV�=XVWDQGVNRPELQDWLRQ YHUHLQEDUW ZHUGHQ� 

��� 'LH /HJLHUXQJ (1 $:����� NDQQ PLW =XVDW]ZHUNVWRIIHQ QDFK SU(1 ������ JXW PLW GHP 0,*� XQG GHP 
:,*�9HUIDKUHQ JHVFKZHL�W ZHUGHQ� :HQQ NDOWYHUIHVWLJWH :HUNVWRIIH JHVFKZHL�W ZHUGHQ� QHKPHQ GLH 
(LJHQVFKDIWHQ LQ GHU :(= GLH :HUWH GHV ZHLFKHQ =XVWDQGHV DQ� 'LH /HJLHUXQJ LVW LQ )RUP YRQ %OHFKHQ� 
3ODWWHQ� HLQIDFKHQ� VWUDQJJHSUHVVWHQ 9ROOTXHUVFKQLWWHQ� QDKWORVHQ 5RKUHQ XQG 6FKPLHGHWHLOHQ OLHIHUEDU� 
:HJHQ GHV JUR�HQ *HKDOWHV DQ 0DJQHVLXP WUHWHQ 6FKZLHULJNHLWHQ EHLP 6WUDQJSUHVVHQ DXI� 'HVKDOE VLQG GLH 
/LHIHUIRUPHQ DXI UHODWLY GLFNZDQGLJH� HLQIDFKH RIIHQH 4XHUVFKQLWWH XQG +RKOSURILOH PLW HLQHP +RKOUDXP 
�5RKUH� EHVFKUlQNW� 

��� 'LH /HJLHUXQJ OlVVW VLFK LQ DOOHQ =XVWlQGHQ JXW VSDQHQG EHDUEHLWHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�� 

&.2.2.3 EN A:-3004� EN A:-3005� EN A:-3103 DnG EN A: 5005 

��� 'LH /HJLHUXQJHQ (1 $:������ (1 $:������ (1 $:����� XQG (1 $:����� VLQG DOV %OHFKH XQG 3ODWWHQ 
YHUI�JEDU XQG LQ GLHVHU )RUP YRU]XJVZHLVH YHUZHQGHW� 'LHVH /HJLHUXQJHQ VLQG JHULQJI�JLJ IHVWHU XQG KlUWHU 
DOV Ä5HLQ�$OXPLQLXP³ XQG EHVLW]HQ HLQH JUR�H =lKLJNHLW� JXWH 6FKZHL�HLJQXQJ XQG HLQHQ JXWHQ 
.RUURVLRQVZLGHUVWDQG�  

&.2.2.4 EN A:-�011A 

��� 'LH /HJLHUXQJ (1 $:�����$ JHK|UW ]XU $O)H6L *UXSSH XQG ZLUG VHLW ODQJHP YRU]XJVZHLVH I�U 
9HUSDFNXQJHQ YHUZHQGHW� :HJHQ LKUHU 9RU]�JH EHL GHU 9HUDUEHLWXQJ ILQGHW GLH /HJLHUXQJ (1 $:�����$  
]XQHKPHQG $QZHQGXQJ LQ GHU %DXLQGXVWULH� LQVEHVRQGHUH I�U )DVVDGHQ�  

&.3 *uVVSroGukte 

&.3.1 AOOgemeLneV  

��� 'LH *XVVZHUNVWRIIH QDFK 7DEHOOH ��� N|QQHQ I�U WUDJHQGH 7HLOH XQWHU GHU 9RUDXVVHW]XQJ YHUZHQGHW 
ZHUGHQ� GDVV GLH EHVRQGHUHQ %HPHVVXQJVUHJHOQ XQG 4XDOLWlWVDQIRUGHUXQJHQ� GLH LQ &���� DQJHJHEHQ 
ZHUGHQ� EHDFKWHW ZHUGHQ�  

��� 6HFKV /HJLHUXQJHQ ZHUGHQ I�U NRQVWUXNWLYH $QZHQGXQJHQ HPSIRKOHQ� GLH YLHU DXVKlUWEDUHQ /HJLHUXQJHQ 
(1 $&������� (1 $&������� (1 $&������ XQG (1 $&������ VRZLH GLH ]ZHL QLFKWDXVKlUWEDUHQ 
/HJLHUXQJHQ (1 $&������ XQG (1 $&������� 'LHVH /HJLHUXQJHQ ZHUGHQ LP )ROJHQGHQ EHVFKULHEHQ� 'LHVH 
/HJLHUXQJHQ JHQ�JHQ �EOLFKHUZHLVH GHQ LQ &������ DQ GLH %UXFKGHKQXQJ JHVWHOOWHQ $QIRUGHUXQJHQ� :HJHQ 
GHV JHULQJHQ .XSIHUJHKDOWHV KDEHQ VLH DXFK HLQHQ JXWHQ .RUURVLRQVZLGHUVWDQG� 

&.3.2 AuVKlrtEDre *uVVOegLerungen EN A&-42100� EN A&-42200� EN A&-43000 unG 
EN A&-43300 

��� 'LH /HJLHUXQJHQ (1 $&������� (1 $&������� (1 $&������ XQG (1 $&������ JHK|UHQ GHU $O�6L�0J�
)DPLOLH DQ XQG UHDJLHUHQ DXI :lUPHEHKDQGOXQJHQ� 6LH VLQG DOOH I�U 6DQG� XQG .RNLOOHQJXVV JHHLJQHW� ZHUGHQ 
DEHU �EOLFKHUZHLVH QLFKW I�U 'UXFNJXVV YHUZHQGHW� DX�HU EHL $QZHQGXQJ IRUWVFKULWWOLFKHU *LH�YHUIDKUHQ� 'LH 
JU|�WH )HVWLJNHLW ZLUG PLW GHU /HJLHUXQJ (1 $&�������7� HU]LHOW� MHGRFK EHL JHULQJHUHU 'XNWLOLWlW DOV PLW 
(1 $&�������  

��� 'LH /HJLHUXQJ (1 $&������ EHVLW]W GLH EHVWH *LH�EDUNHLW� EHIULHGLJHQGHQ .RUURVLRQVZLGHUVWDQG� LVW JXW 
VSDQHQG ]X EHDUEHLWHQ XQG JXW VFKZHL�EDU� 'LH *LH�EDUNHLW GHU /HJLHUXQJHQ (1 $&������ XQG 
(1 $&������ LVW JXW� VLH EHVLW]HQ HLQHQ JXWHQ .RUURVLRQVZLGHUVWDQG XQG VLQG JXW VSDQHQG ]X EHDUEHLWHQ� 

&.3.3 NLFKtDuVKlrtEDre *uVVOegLerungen EN A&-44200 unG EN A&-51300 

��� 'LH /HJLHUXQJHQ (1 $&������ XQG (1 $&������ VLQG I�U 6DQG� XQG .RNLOOHQJXVV JHHLJQHW� ZHUGHQ DEHU 
QLFKW I�U 'UXFNJXVV HPSIRKOHQ� 'LH /HJLHUXQJ !(1 $&������" LVW VHKU JXW JLH�EDU� ZlKUHQG GLH 
/HJLHUXQJ (1 $&������ QXU HLQH EHIULHGLJHQGH *LH�EDUNHLW KDW XQG QXU I�U HLQIDFKH )RUPHQ JHHLJQHW LVW� 'LH 
/HJLHUXQJ (1 $&������ KDW GLH JU|�WH )HVWLJNHLW� HLQHQ VHKU JXWHQ .RUURVLRQVZLGHUVWDQG XQG NDQQ VSDQHQG 
EHDUEHLWHW ZHUGHQ� 'LH /HJLHUXQJ (1 $&������ NDQQ GHNRUDWLY DQRGLVLHUW ZHUGHQ� 

&.3.4 %eVonGere %emeVVungVregeOn I�r *uVVVt�Fke 

&.3.4.1 AOOgemeLne VorVFKrLIten I�r GLe %emeVVung 

��� 'LH EHVRQGHUHQ %HPHVVXQJVUHJHOQ JHOWHQ I�U *XVVVW�FNH� EHL GHQHQ LQIROJH *HRPHWULH XQG 
(LQZLUNXQJHQ ,QVWDELOLWlWHQ DXVJHVFKORVVHQ VLQG� 'DV *XVVVW�FN VROOWH QLFKW GXUFK %LHJHQ JHIRUPW XQG DQ 
LKP QLFKW JHVFKZHL�W ZHUGHQ XQG EHL VSDQHQGHU %HDUEHLWXQJ NHLQH VFKDUIHQ HLQVSULQJHQGHQ (FNHQ HUKDOWHQ� 

DIN EN 1999-1-1:2014-03 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�� 

&.2.2.3 EN A:-3004� EN A:-3005� EN A:-3103 DnG EN A: 5005 

��� 'LH /HJLHUXQJHQ (1 $:������ (1 $:������ (1 $:����� XQG (1 $:����� VLQG DOV %OHFKH XQG 3ODWWHQ 
YHUI�JEDU XQG LQ GLHVHU )RUP YRU]XJVZHLVH YHUZHQGHW� 'LHVH /HJLHUXQJHQ VLQG JHULQJI�JLJ IHVWHU XQG KlUWHU 
DOV Ä5HLQ�$OXPLQLXP³ XQG EHVLW]HQ HLQH JUR�H =lKLJNHLW� JXWH 6FKZHL�HLJQXQJ XQG HLQHQ JXWHQ 
.RUURVLRQVZLGHUVWDQG�  

&.2.2.4 EN A:-�011A 

��� 'LH /HJLHUXQJ (1 $:�����$ JHK|UW ]XU $O)H6L *UXSSH XQG ZLUG VHLW ODQJHP YRU]XJVZHLVH I�U 
9HUSDFNXQJHQ YHUZHQGHW� :HJHQ LKUHU 9RU]�JH EHL GHU 9HUDUEHLWXQJ ILQGHW GLH /HJLHUXQJ (1 $:�����$  
]XQHKPHQG $QZHQGXQJ LQ GHU %DXLQGXVWULH� LQVEHVRQGHUH I�U )DVVDGHQ�  

&.3 *uVVSroGukte 

&.3.1 AOOgemeLneV  

��� 'LH *XVVZHUNVWRIIH QDFK 7DEHOOH ��� N|QQHQ I�U WUDJHQGH 7HLOH XQWHU GHU 9RUDXVVHW]XQJ YHUZHQGHW 
ZHUGHQ� GDVV GLH EHVRQGHUHQ %HPHVVXQJVUHJHOQ XQG 4XDOLWlWVDQIRUGHUXQJHQ� GLH LQ &���� DQJHJHEHQ 
ZHUGHQ� EHDFKWHW ZHUGHQ�  

��� 6HFKV /HJLHUXQJHQ ZHUGHQ I�U NRQVWUXNWLYH $QZHQGXQJHQ HPSIRKOHQ� GLH YLHU DXVKlUWEDUHQ /HJLHUXQJHQ 
(1 $&������� (1 $&������� (1 $&������ XQG (1 $&������ VRZLH GLH ]ZHL QLFKWDXVKlUWEDUHQ 
/HJLHUXQJHQ (1 $&������ XQG (1 $&������� 'LHVH /HJLHUXQJHQ ZHUGHQ LP )ROJHQGHQ EHVFKULHEHQ� 'LHVH 
/HJLHUXQJHQ JHQ�JHQ �EOLFKHUZHLVH GHQ LQ &������ DQ GLH %UXFKGHKQXQJ JHVWHOOWHQ $QIRUGHUXQJHQ� :HJHQ 
GHV JHULQJHQ .XSIHUJHKDOWHV KDEHQ VLH DXFK HLQHQ JXWHQ .RUURVLRQVZLGHUVWDQG� 

&.3.2 AuVKlrtEDre *uVVOegLerungen EN A&-42100� EN A&-42200� EN A&-43000 unG 
EN A&-43300 

��� 'LH /HJLHUXQJHQ (1 $&������� (1 $&������� (1 $&������ XQG (1 $&������ JHK|UHQ GHU $O�6L�0J�
)DPLOLH DQ XQG UHDJLHUHQ DXI :lUPHEHKDQGOXQJHQ� 6LH VLQG DOOH I�U 6DQG� XQG .RNLOOHQJXVV JHHLJQHW� ZHUGHQ 
DEHU �EOLFKHUZHLVH QLFKW I�U 'UXFNJXVV YHUZHQGHW� DX�HU EHL $QZHQGXQJ IRUWVFKULWWOLFKHU *LH�YHUIDKUHQ� 'LH 
JU|�WH )HVWLJNHLW ZLUG PLW GHU /HJLHUXQJ (1 $&�������7� HU]LHOW� MHGRFK EHL JHULQJHUHU 'XNWLOLWlW DOV PLW 
(1 $&�������  

��� 'LH /HJLHUXQJ (1 $&������ EHVLW]W GLH EHVWH *LH�EDUNHLW� EHIULHGLJHQGHQ .RUURVLRQVZLGHUVWDQG� LVW JXW 
VSDQHQG ]X EHDUEHLWHQ XQG JXW VFKZHL�EDU� 'LH *LH�EDUNHLW GHU /HJLHUXQJHQ (1 $&������ XQG 
(1 $&������ LVW JXW� VLH EHVLW]HQ HLQHQ JXWHQ .RUURVLRQVZLGHUVWDQG XQG VLQG JXW VSDQHQG ]X EHDUEHLWHQ� 

&.3.3 NLFKtDuVKlrtEDre *uVVOegLerungen EN A&-44200 unG EN A&-51300 

��� 'LH /HJLHUXQJHQ (1 $&������ XQG (1 $&������ VLQG I�U 6DQG� XQG .RNLOOHQJXVV JHHLJQHW� ZHUGHQ DEHU 
QLFKW I�U 'UXFNJXVV HPSIRKOHQ� 'LH /HJLHUXQJ !(1 $&������" LVW VHKU JXW JLH�EDU� ZlKUHQG GLH 
/HJLHUXQJ (1 $&������ QXU HLQH EHIULHGLJHQGH *LH�EDUNHLW KDW XQG QXU I�U HLQIDFKH )RUPHQ JHHLJQHW LVW� 'LH 
/HJLHUXQJ (1 $&������ KDW GLH JU|�WH )HVWLJNHLW� HLQHQ VHKU JXWHQ .RUURVLRQVZLGHUVWDQG XQG NDQQ VSDQHQG 
EHDUEHLWHW ZHUGHQ� 'LH /HJLHUXQJ (1 $&������ NDQQ GHNRUDWLY DQRGLVLHUW ZHUGHQ� 

&.3.4 %eVonGere %emeVVungVregeOn I�r *uVVVt�Fke 

&.3.4.1 AOOgemeLne VorVFKrLIten I�r GLe %emeVVung 

��� 'LH EHVRQGHUHQ %HPHVVXQJVUHJHOQ JHOWHQ I�U *XVVVW�FNH� EHL GHQHQ LQIROJH *HRPHWULH XQG 
(LQZLUNXQJHQ ,QVWDELOLWlWHQ DXVJHVFKORVVHQ VLQG� 'DV *XVVVW�FN VROOWH QLFKW GXUFK %LHJHQ JHIRUPW XQG DQ 
LKP QLFKW JHVFKZHL�W ZHUGHQ XQG EHL VSDQHQGHU %HDUEHLWXQJ NHLQH VFKDUIHQ HLQVSULQJHQGHQ (FNHQ HUKDOWHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�� 

��� 'LH %HPHVVXQJ WUDJHQGHU 7HLOH PLW GHQ LQ 7DEHOOH ��� DQJHJHEHQHQ =XVWlQGHQ XQG *LH�YHUIDKUHQ VROOWH 
QDFK GHU OLQHDUHQ (ODVWL]LWlWVWKHRULH GXUFK 9HUJOHLFK GHV %HPHVVXQJVZHUWHV GHU 9HUJOHLFKVVSDQQXQJ  

�� �
(G[\�(G\�(G[�

�
(G\�

�
(G[�(GHT� WVVVVV ��=  �&��� 

PLW GHP %HPHVVXQJVZHUW V5G GHU )HVWLJNHLW HUIROJHQ� ZREHL V5G GHU NOHLQHUH GHU EHLGHQ :HUWH fRF �γ0R�c 
XQG fXF �γ0X�F LVW� 

$10(5.81* 'LH 7HLOVLFKHUKHLWVEHLZHUWH γ0R�F  XQG γ0X�F G�UIHQ LP 1DWLRQDOHQ $QKDQJ GHILQLHUW ZHUGHQ� )�U GHQ 
+RFKEDX ZHUGHQ GLH IROJHQGHQ :HUWH HPSIRKOHQ�  

γ0R�F = ��� XQG γ0X�F = ��� 

��� 'HU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW EHL 6FKUDXEHQ XQG 1LHWHQ VROOWH DOV GHU NOHLQHUH GHU 
EHLGHQ IROJHQGHQ DXI *OHLFKXQJ ������ YRQ 7DEHOOH ��� EDVLHUHQGHQ :HUWH DQJHVHW]W ZHUGHQ� 

� FX0��XFE�5GE� γD GWfk) =  �&��� 

� FR0��RFE�5GE� γD GWfk) =  �&��� 

$10(5.81* 'LH 7HLOVLFKHUKHLWVEHLZHUWH γ0��FX  XQG γ0��FR G�UIHQ LP 1DWLRQDOHQ $QKDQJ GHILQLHUW ZHUGHQ� )�U GHQ 
+RFKEDX ZHUGHQ GLH IROJHQGHQ :HUWH HPSIRKOHQ�  

γ0��FX = γ0X�F = ���   XQG   γ0��FR = γ0R�F = ��� 

��� 'HU %HPHVVXQJVZHUW )E�5G  GHU /RFKOHLEXQJVWUDJIlKLJNHLW EHL %RO]HQ VROOWH DOV GHU NOHLQHUH GHU :HUWH 
QDFK GHQ EHLGHQ IROJHQGHQ DXI 7DEHOOH ��� EDVLHUHQGHQ :HUWH DQJHVHW]W ZHUGHQ� 

���� FX0S�XF5GE� γGWf) =  �&��� 

���� FR0S�RF5GE� γGWf) =  �&��� 

$10(5.81* 'LH 7HLOVLFKHUKHLWVEHLZHUWH γ0S�FR XQG γ0S�FX G�UIHQ LP 1DWLRQDOHQ $QKDQJ GHILQLHUW ZHUGHQ� )�U GHQ 
+RFKEDX ZHUGHQ GLH IROJHQGHQ :HUWH HPSIRKOHQ�  

γ0S�FR = γ0S = ����   XQG  γ0S�FX = γ0X�F = ��� 

��� 'LH 6SH]LILNDWLRQ I�U GDV *XVVVW�FN VROOWH GLH IROJHQGHQ ,QIRUPDWLRQHQ HQWKDOWHQ� 

D� %HUHLFKH PLW =XJVSDQQXQJHQ XQG $XVQXW]XQJHQ GHV %HPHVVXQJVZHUWHV GHU )HVWLJNHLW YRQ PHKU DOV 
��� �%HUHLFKH +�� 

E� %HUHLFKH PLW =XJVSDQQXQJHQ XQG $XVQXW]XQJHQ GHV %HPHVVXQJVZHUWHV GHU )HVWLJNHLW ]ZLVFKHQ �� � 
XQG �� � �%HUHLFKH 0�� 

F� %HUHLFKH PLW 'UXFNVSDQQXQJHQ XQG $XVQXW]XQJHQ GHV %HPHVVXQJVZHUWHV GHU )HVWLJNHLW ]ZLVFKHQ 
��� � XQG �� � �%HUHLFKH 0�� 

G� %HUHLFKH� LQ GHQHQ $XVQXW]XQJ GHV %HPHVVXQJVZHUWHV GHU )HVWLJNHLW NOHLQHU DOV �� � LVW �%HUHLFKH 1�� 

H� GLH 6WHOOH� DQ GHU 3UREHQ I�U :HUNVWRIISU�IXQJHQ HQWQRPPHQ ZHUGHQ VROOWHQ� XQG GLH 5LFKWXQJ GHU 
3UREHQ� 'LHVH 6WHOOH VROOWH PLW GHU �EHUHLQVWLPPHQ RGHU QDKH EHL GHU OLHJHQ� ZR GLH JU|�WHQ 6SDQQXQJHQ 
DXIWUHWHQ� :HQQ YHUVFKLHGHQH 6WHOOHQ PLW KRKHQ 6SDQQXQJHQ DXIWUHWHQ� VROOWHQ 3UREHQ DQ PHKUHUHQ 
6WHOOHQ HQWQRPPHQ ZHUGHQ� 
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EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

1�� 

��� 'LH %HPHVVXQJ WUDJHQGHU 7HLOH PLW GHQ LQ 7DEHOOH ��� DQJHJHEHQHQ =XVWlQGHQ XQG *LH�YHUIDKUHQ VROOWH 
QDFK GHU OLQHDUHQ (ODVWL]LWlWVWKHRULH GXUFK 9HUJOHLFK GHV %HPHVVXQJVZHUWHV GHU 9HUJOHLFKVVSDQQXQJ  

�� �
(G[\�(G\�(G[�

�
(G\�

�
(G[�(GHT� WVVVVV ��=  �&��� 

PLW GHP %HPHVVXQJVZHUW V5G GHU )HVWLJNHLW HUIROJHQ� ZREHL V5G GHU NOHLQHUH GHU EHLGHQ :HUWH fRF �γ0R�c 
XQG fXF �γ0X�F LVW� 

$10(5.81* 'LH 7HLOVLFKHUKHLWVEHLZHUWH γ0R�F  XQG γ0X�F G�UIHQ LP 1DWLRQDOHQ $QKDQJ GHILQLHUW ZHUGHQ� )�U GHQ 
+RFKEDX ZHUGHQ GLH IROJHQGHQ :HUWH HPSIRKOHQ�  

γ0R�F = ��� XQG γ0X�F = ��� 

��� 'HU %HPHVVXQJVZHUW GHU /RFKOHLEXQJVWUDJIlKLJNHLW EHL 6FKUDXEHQ XQG 1LHWHQ VROOWH DOV GHU NOHLQHUH GHU 
EHLGHQ IROJHQGHQ DXI *OHLFKXQJ ������ YRQ 7DEHOOH ��� EDVLHUHQGHQ :HUWH DQJHVHW]W ZHUGHQ� 

� FX0��XFE�5GE� γD GWfk) =  �&��� 

� FR0��RFE�5GE� γD GWfk) =  �&��� 

$10(5.81* 'LH 7HLOVLFKHUKHLWVEHLZHUWH γ0��FX  XQG γ0��FR G�UIHQ LP 1DWLRQDOHQ $QKDQJ GHILQLHUW ZHUGHQ� )�U GHQ 
+RFKEDX ZHUGHQ GLH IROJHQGHQ :HUWH HPSIRKOHQ�  

γ0��FX = γ0X�F = ���   XQG   γ0��FR = γ0R�F = ��� 

��� 'HU %HPHVVXQJVZHUW )E�5G  GHU /RFKOHLEXQJVWUDJIlKLJNHLW EHL %RO]HQ VROOWH DOV GHU NOHLQHUH GHU :HUWH 
QDFK GHQ EHLGHQ IROJHQGHQ DXI 7DEHOOH ��� EDVLHUHQGHQ :HUWH DQJHVHW]W ZHUGHQ� 

���� FX0S�XF5GE� γGWf) =  �&��� 

���� FR0S�RF5GE� γGWf) =  �&��� 

$10(5.81* 'LH 7HLOVLFKHUKHLWVEHLZHUWH γ0S�FR XQG γ0S�FX G�UIHQ LP 1DWLRQDOHQ $QKDQJ GHILQLHUW ZHUGHQ� )�U GHQ 
+RFKEDX ZHUGHQ GLH IROJHQGHQ :HUWH HPSIRKOHQ�  

γ0S�FR = γ0S = ����   XQG  γ0S�FX = γ0X�F = ��� 

��� 'LH 6SH]LILNDWLRQ I�U GDV *XVVVW�FN VROOWH GLH IROJHQGHQ ,QIRUPDWLRQHQ HQWKDOWHQ� 

D� %HUHLFKH PLW =XJVSDQQXQJHQ XQG $XVQXW]XQJHQ GHV %HPHVVXQJVZHUWHV GHU )HVWLJNHLW YRQ PHKU DOV 
��� �%HUHLFKH +�� 

E� %HUHLFKH PLW =XJVSDQQXQJHQ XQG $XVQXW]XQJHQ GHV %HPHVVXQJVZHUWHV GHU )HVWLJNHLW ]ZLVFKHQ �� � 
XQG �� � �%HUHLFKH 0�� 

F� %HUHLFKH PLW 'UXFNVSDQQXQJHQ XQG $XVQXW]XQJHQ GHV %HPHVVXQJVZHUWHV GHU )HVWLJNHLW ]ZLVFKHQ 
��� � XQG �� � �%HUHLFKH 0�� 

G� %HUHLFKH� LQ GHQHQ $XVQXW]XQJ GHV %HPHVVXQJVZHUWHV GHU )HVWLJNHLW NOHLQHU DOV �� � LVW �%HUHLFKH 1�� 

H� GLH 6WHOOH� DQ GHU 3UREHQ I�U :HUNVWRIISU�IXQJHQ HQWQRPPHQ ZHUGHQ VROOWHQ� XQG GLH 5LFKWXQJ GHU 
3UREHQ� 'LHVH 6WHOOH VROOWH PLW GHU �EHUHLQVWLPPHQ RGHU QDKH EHL GHU OLHJHQ� ZR GLH JU|�WHQ 6SDQQXQJHQ 
DXIWUHWHQ� :HQQ YHUVFKLHGHQH 6WHOOHQ PLW KRKHQ 6SDQQXQJHQ DXIWUHWHQ� VROOWHQ 3UREHQ DQ PHKUHUHQ 
6WHOOHQ HQWQRPPHQ ZHUGHQ� 
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1�9 

I� DOOH GXUFK]XI�KUHQGHQ 9HUVXFKH XQG GLH YRQ (1 ���� DEZHLFKHQGHQ 9HUVXFKEHGLQJXQJHQ� 4XDOLIL�
NDWLRQVYHUIDKUHQ XQG 4XDOLILNDWLRQVDQIRUGHUXQJHQ� 

J� GLH JHIRUGHUWHQ 0LQGHVWZHUWH I�U GLH )HVWLJNHLW XQG GLH %UXFKGHKQXQJ� 

&.3.4.2 4uDOLtltVDnIorGerungen� Pr�Iungen unG DokumentDtLon Ger 4uDOLtlt 

��� =XU hEHUSU�IXQJ GHU PHFKDQLVFKHQ (LJHQVFKDIWHQ MHGHV %HUHLFKHV� I�U GHQ JUR�H 'HKQXQJHQ 
DXVJHZLHVHQ ZHUGHQ� VROOWHQ MH )HUWLJXQJVORV ]ZHL 3UREHQ HQWQRPPHQ ZHUGHQ� ,Q HLQLJHQ )lOOHQ VROOWHQ DXFK 
%HUHLFKH PLW VFKZLHULJHQ *LH�EHGLQJXQJHQ DOV ]X SU�IHQGH %HUHLFKH IHVWJHOHJW ZHUGHQ� 'LH 3U�IHUJHEQLVVH 
I�U GLH =XJIHVWLJNHLW XQG I�U GLH 6WUHFNJUHQ]H VROOWHQ QLFKW NOHLQHU VHLQ DOV GLH :HUWH LQ 7DEHOOH ���� 
$EZHLFKHQG YRQ 7DEHOOH ��� VROOWH GLH %UXFKGHKQXQJ $� �=

0���� $$ � PLQGHVWHQV � � EHWUDJHQ� %HL 

6DQGJXVV LVW HV HUODXEW� GHP *XVVVW�FN LQ GHQ %HUHLFKHQ PLW GHQ JU|�WHQ 6SDQQXQJHQ RGHU GRUW� ZR GLH 
3U�IXQJHQ GXUFK]XI�KUHQ VLQG� $XIGLFNXQJHQ DQ]XJLH�HQ� VR GDVV GRUW GLH 3UREH HQWQRPPHQ ZHUGHQ NDQQ� 
RKQH GDVV GDV *XVVVW�FN ]HUVW|UW ZLUG �DQJHJRVVHQH 3UREHQ�� 

��� )ROJHQGH $QIRUGHUXQJHQ JHOWHQ KLQVLFKWOLFK GHU %HVFKUlQNXQJ LQQHUHU )HKOHU� 

D� 5LVVH LQ GHQ *XVVVW�FNHQ VLQG QLFKW ]XOlVVLJ� 

E� +LQVLFKWOLFK GHU 3RURVLWlW JHOWHQ GLH IROJHQGHQ %HVFKUlQNXQJHQ� 

� +�%HUHLFKH� � � 

� 0�%HUHLFKH� � � 

� 1�%HUHLFKH� � � 

 'HU 3RUHQGXUFKPHVVHU VROOWH NOHLQHU DOV � PP VHLQ� 

F� -HGHV *XVVVW�FN VROOWH KLQVLFKWOLFK lX�HUHU 5LVVH HLQHU (LQGULQJSU�IXQJ XQG KLQVLFKWOLFK LQQHUHU )HKOHU 
HLQHU 'XUFKVWUDKOXQJVSU�IXQJ XQWHU 9HUZHQGXQJ YRQ %LOGYHUVWlUNHUQ XQWHU]RJHQ ZHUGHQ� VRIHUQ QLFKWV 
DQGHUHV IHVWJHOHJW LVW� 'HU 3U�IXPIDQJ NDQQ YHUPLQGHUW ZHUGHQ� ZHQQ GLH *XVVVW�FNH QXU 
'UXFNEHDQVSUXFKXQJHQ HUIDKUHQ� 'LH IROJHQGHQ 1RUPHQ OHJHQ GLH 3U�IYHUIDKUHQ IHVW� (1 ������ LQ 
9HUELQGXQJ PLW (1 ��� JLOW I�U GLH (LQGULQJSU�IXQJ XQG SU(1 ����� �'XUFKVWUDKOXQJVSU�IXQJ� RGHU 
!(1 �����" �UDGLRVNRSLVFKH 3U�IXQJ� LQ 9HUELQGXQJ PLW (1 ��� JLOW I�U GLH 'XUFKI�KUXQJ GHU 
'XUFKVWUDKOXQJVSU�IXQJ� 

��� 'LH 3U�IYHUIDKUHQ XQG 'HWDLOV GHU /LHIHUEHGLQJXQJHQ� GLH GLH 3U�I� XQG 4XDOLWlWVDQIRUGHUXQJHQ YRQ 
(1 ������ XQG (1 ������ EHWUHIIHQ VROOWHQ YHUHLQEDUW ZHUGHQ XQG LQ VFKULIWOLFKHQ $QZHLVXQJHQ I�U GLH 
3U�IXQJHQ DQJHJHEHQ ZHUGHQ� 5HSDUDWXUVFKZHL�XQJHQ VLQG QXU ]XU %HVHLWLJXQJ JHULQJI�JLJHU *LH�IHKOHU 
HUODXEW� 'HU +HUVWHOOHU VROOWH �EHU MHGH 1RWZHQGLJNHLW HLQHU VROFKHQ 5HSDUDWXUVFKZHL�XQJ XQG LKU (UJHEQLV 
LQIRUPLHUHQ� 

��� 'HU /LHIHUDQW YRQ *XVVVW�FNHQ VROOWH DOOH JHIRUGHUWHQ :HUNVWRIIHLJHQVFKDIWHQ XQG 3U�IXQJHQ� GLH ]XU 
(UI�OOXQJ GHU VSH]LIL]LHUWHQ $QIRUGHUXQJ GXUFK]XI�KUHQ VLQG� GXUFK HLQ $EQDKPHSU�I]HXJQLV ����% QDFK 
(1 ����� EHVWlWLJHQ� 

&.4 VerELnGungVmLtteO 

&.4.1 AOumLnLumVFKrDuEen 

��� 0DQJHOV HLJHQHU (1�1RUPHQ I�U $OXPLQLXPVFKUDXEHQ VROOWHQ GLH LQ 7DEHOOH ��� DXIJHI�KUWHQ $OXPLQLXP�
VFKUDXEHQ QXU YHUZHQGHW ZHUGHQ� ZHQQ GHU +HUVWHOOHU EHVFKHLQLJW� GDVV GLH 6FKUDXEHQ KLQVLFKWOLFK GHU 
PHFKDQLVFKHQ (LJHQVFKDIWHQ HQWVSUHFKHQG (1 ����� KHUJHVWHOOW XQG JHSU�IW ZXUGHQ XQG GDVV GLH 
*HRPHWULH XQG GLH 7ROHUDQ]HQ GHQHQ YRQ 6WDKOVFKUDXEHQ QDFK (1 ����� RGHU (1 ����� HQWVSUHFKHQ� 
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1�9 

I� DOOH GXUFK]XI�KUHQGHQ 9HUVXFKH XQG GLH YRQ (1 ���� DEZHLFKHQGHQ 9HUVXFKEHGLQJXQJHQ� 4XDOLIL�
NDWLRQVYHUIDKUHQ XQG 4XDOLILNDWLRQVDQIRUGHUXQJHQ� 

J� GLH JHIRUGHUWHQ 0LQGHVWZHUWH I�U GLH )HVWLJNHLW XQG GLH %UXFKGHKQXQJ� 

&.3.4.2 4uDOLtltVDnIorGerungen� Pr�Iungen unG DokumentDtLon Ger 4uDOLtlt 

��� =XU hEHUSU�IXQJ GHU PHFKDQLVFKHQ (LJHQVFKDIWHQ MHGHV %HUHLFKHV� I�U GHQ JUR�H 'HKQXQJHQ 
DXVJHZLHVHQ ZHUGHQ� VROOWHQ MH )HUWLJXQJVORV ]ZHL 3UREHQ HQWQRPPHQ ZHUGHQ� ,Q HLQLJHQ )lOOHQ VROOWHQ DXFK 
%HUHLFKH PLW VFKZLHULJHQ *LH�EHGLQJXQJHQ DOV ]X SU�IHQGH %HUHLFKH IHVWJHOHJW ZHUGHQ� 'LH 3U�IHUJHEQLVVH 
I�U GLH =XJIHVWLJNHLW XQG I�U GLH 6WUHFNJUHQ]H VROOWHQ QLFKW NOHLQHU VHLQ DOV GLH :HUWH LQ 7DEHOOH ���� 
$EZHLFKHQG YRQ 7DEHOOH ��� VROOWH GLH %UXFKGHKQXQJ $� �=

0���� $$ � PLQGHVWHQV � � EHWUDJHQ� %HL 

6DQGJXVV LVW HV HUODXEW� GHP *XVVVW�FN LQ GHQ %HUHLFKHQ PLW GHQ JU|�WHQ 6SDQQXQJHQ RGHU GRUW� ZR GLH 
3U�IXQJHQ GXUFK]XI�KUHQ VLQG� $XIGLFNXQJHQ DQ]XJLH�HQ� VR GDVV GRUW GLH 3UREH HQWQRPPHQ ZHUGHQ NDQQ� 
RKQH GDVV GDV *XVVVW�FN ]HUVW|UW ZLUG �DQJHJRVVHQH 3UREHQ�� 

��� )ROJHQGH $QIRUGHUXQJHQ JHOWHQ KLQVLFKWOLFK GHU %HVFKUlQNXQJ LQQHUHU )HKOHU� 

D� 5LVVH LQ GHQ *XVVVW�FNHQ VLQG QLFKW ]XOlVVLJ� 

E� +LQVLFKWOLFK GHU 3RURVLWlW JHOWHQ GLH IROJHQGHQ %HVFKUlQNXQJHQ� 

� +�%HUHLFKH� � � 

� 0�%HUHLFKH� � � 

� 1�%HUHLFKH� � � 

 'HU 3RUHQGXUFKPHVVHU VROOWH NOHLQHU DOV � PP VHLQ� 

F� -HGHV *XVVVW�FN VROOWH KLQVLFKWOLFK lX�HUHU 5LVVH HLQHU (LQGULQJSU�IXQJ XQG KLQVLFKWOLFK LQQHUHU )HKOHU 
HLQHU 'XUFKVWUDKOXQJVSU�IXQJ XQWHU 9HUZHQGXQJ YRQ %LOGYHUVWlUNHUQ XQWHU]RJHQ ZHUGHQ� VRIHUQ QLFKWV 
DQGHUHV IHVWJHOHJW LVW� 'HU 3U�IXPIDQJ NDQQ YHUPLQGHUW ZHUGHQ� ZHQQ GLH *XVVVW�FNH QXU 
'UXFNEHDQVSUXFKXQJHQ HUIDKUHQ� 'LH IROJHQGHQ 1RUPHQ OHJHQ GLH 3U�IYHUIDKUHQ IHVW� (1 ������ LQ 
9HUELQGXQJ PLW (1 ��� JLOW I�U GLH (LQGULQJSU�IXQJ XQG SU(1 ����� �'XUFKVWUDKOXQJVSU�IXQJ� RGHU 
!(1 �����" �UDGLRVNRSLVFKH 3U�IXQJ� LQ 9HUELQGXQJ PLW (1 ��� JLOW I�U GLH 'XUFKI�KUXQJ GHU 
'XUFKVWUDKOXQJVSU�IXQJ� 

��� 'LH 3U�IYHUIDKUHQ XQG 'HWDLOV GHU /LHIHUEHGLQJXQJHQ� GLH GLH 3U�I� XQG 4XDOLWlWVDQIRUGHUXQJHQ YRQ 
(1 ������ XQG (1 ������ EHWUHIIHQ VROOWHQ YHUHLQEDUW ZHUGHQ XQG LQ VFKULIWOLFKHQ $QZHLVXQJHQ I�U GLH 
3U�IXQJHQ DQJHJHEHQ ZHUGHQ� 5HSDUDWXUVFKZHL�XQJHQ VLQG QXU ]XU %HVHLWLJXQJ JHULQJI�JLJHU *LH�IHKOHU 
HUODXEW� 'HU +HUVWHOOHU VROOWH �EHU MHGH 1RWZHQGLJNHLW HLQHU VROFKHQ 5HSDUDWXUVFKZHL�XQJ XQG LKU (UJHEQLV 
LQIRUPLHUHQ� 

��� 'HU /LHIHUDQW YRQ *XVVVW�FNHQ VROOWH DOOH JHIRUGHUWHQ :HUNVWRIIHLJHQVFKDIWHQ XQG 3U�IXQJHQ� GLH ]XU 
(UI�OOXQJ GHU VSH]LIL]LHUWHQ $QIRUGHUXQJ GXUFK]XI�KUHQ VLQG� GXUFK HLQ $EQDKPHSU�I]HXJQLV ����% QDFK 
(1 ����� EHVWlWLJHQ� 

&.4 VerELnGungVmLtteO 

&.4.1 AOumLnLumVFKrDuEen 

��� 0DQJHOV HLJHQHU (1�1RUPHQ I�U $OXPLQLXPVFKUDXEHQ VROOWHQ GLH LQ 7DEHOOH ��� DXIJHI�KUWHQ $OXPLQLXP�
VFKUDXEHQ QXU YHUZHQGHW ZHUGHQ� ZHQQ GHU +HUVWHOOHU EHVFKHLQLJW� GDVV GLH 6FKUDXEHQ KLQVLFKWOLFK GHU 
PHFKDQLVFKHQ (LJHQVFKDIWHQ HQWVSUHFKHQG (1 ����� KHUJHVWHOOW XQG JHSU�IW ZXUGHQ XQG GDVV GLH 
*HRPHWULH XQG GLH 7ROHUDQ]HQ GHQHQ YRQ 6WDKOVFKUDXEHQ QDFK (1 ����� RGHU (1 ����� HQWVSUHFKHQ� 
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190 

:HQQ GLH 9HUZHQGXQJ YRQ 6FKUDXEHQ PLW JHVFKQLWWHQHP *HZLQGH DXVJHVFKORVVHQ ZHUGHQ VROO� VROOWH GLHV LQ 
GHU 6SH]LILNDWLRQ DQJHJHEHQ ZHUGHQ� $OOH $QIRUGHUXQJHQ DQ GLH 6FKUDXEHQ VROOWHQ LQ GHU 6SH]LILNDWLRQ 
DQJHJHEHQ ZHUGHQ� 'HU 6FKUDXEHQKHUVWHOOHU VROOWH PLW HLQHP $EQDKPHSU�I]HXJQLV ����% QDFK (1 ����� 
EHVWlWLJHQ� GDVV DOOH JHIRUGHUWHQ :HUNVWRIIHLJHQVFKDIWHQ XQG DXV]XI�KUHQGHQ 3U�IXQJHQ GLH JHVWHOOWHQ 
$QIRUGHUXQJHQ HUI�OOHQ� 

&.4.2 AOumLnLumnLete 

��� 0DQJHOV HLJHQHU (1�1RUPHQ I�U $OXPLQLXPQLHWH VROOWHQ GLH LQ 7DEHOOH ��� DXIJHI�KUWHQ $OXPLQLXP�
YROOQLHWH QXU YHUZHQGHW ZHUGHQ� ZHQQ GHU +HUVWHOOHU EHVFKHLQLJW� GDVV VLH DXV JH]RJHQHP 5XQGVWDEPDWHULDO 
QDFK (1 ��� RGHU JH]RJHQHP 5XQGGUDKW QDFK (1 ���� KHUJHVWHOOW VLQG XQG GDEHL DXVGU�FNOLFK IHVWVWHOOW� 
GDVV GLH )HVWLJNHLWVZHUWH GHV 1LHWV DXFK GLH :HUWH QDFK GLHVHQ 1RUPHQ HUI�OOHQ� 

��� +LQVLFKWOLFK GHU *HRPHWULH VROOWHQ GLH IROJHQGHQ $QIRUGHUXQJHQ EHDFKWHW ZHUGHQ� +|KH GHV .RSIHV 
t ���G� .RSIGXUFKPHVVHU t ���G� 5DGLXV t ����G� NHLQH $QVHQNXQJ �G = 1HQQGXUFKPHVVHU GHV PDVVLYHQ 
6FKDIWHV� VLHKH DXFK %LOG &���� 'LH KLHU GHILQLHUWHQ $QIRUGHUXQJHQ VROOWHQ LQ GHU (QWZXUIVVSH]LILNDWLRQ XQG LQ 
DOOHQ =HLFKQXQJHQ PLW GHU %HPHUNXQJ DXIJHI�KUW ZHUGHQ� GDVV DOOH %HVFKDIIXQJHQ HQWVSUHFKHQG ]X HUIROJHQ 
KDEHQ� 

��� 'HU 1LHWKHUVWHOOHU �VROOWH� PLW HLQHP $EQDKPHSU�I]HXJQLV ����% QDFK (1 ����� EHVWlWLJHQ� GDVV 
DOOH JHIRUGHUWHQ :HUNVWRIIHLJHQVFKDIWHQ XQG DXV]XI�KUHQGHQ 3U�IXQJHQ GLH JHVWHOOWHQ $QIRUGHUXQJHQ 
HUI�OOHQ� 

 

%LOG &.1 ² 0LnGeVtDEmeVVungen GeV .oSIeV Yon 0DVVLYnLeten (oKne AnVenkung) 
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AnKDng D 
�LQIRUPDWLY� 

 
.orroVLon unG 2EerIOlFKenVFKutz 

D.1 .orroVLon Yon AOumLnLum unter YerVFKLeGenen 8mgeEungVEeGLngungen 

��� 'LHVHU $QKDQJ HQWKlOW ,QIRUPDWLRQHQ �EHU GLH 1HLJXQJ YRQ $OXPLQLXP ]XU .RUURVLRQ VRZLH 
(PSIHKOXQJHQ I�U $XVZDKO XQG 6FKXW] YRQ $OXPLQLXPOHJLHUXQJHQ LQ $EKlQJLJNHLW YRQ YHUVFKLHGHQHQ 
8PJHEXQJVEHGLQJXQJHQ� 

��� 'LH .RUURVLRQVEHVWlQGLJNHLW YRQ $OXPLQLXP XQG VHLQHQ /HJLHUXQJHQ EHUXKW DXI GHU VFK�W]HQGHQ 
2[LGVFKLFKW� GLH VLFK EHL /XIW]XWULWW DXI GHU 2EHUIOlFKH ELOGHW� 'LHVH 6FKLFKW LVW �EOLFKHUZHLVH QLFKW VLFKWEDU XQG 
YHUKlOWQLVPl�LJ UHDNWLRQVWUlJH� 'D VLH VLFK YRQ 1DWXU DXV LQ 9HUELQGXQJ PLW /XIW E]Z� 6DXHUVWRII ELOGHW XQG 
GDKHU DXFK LQ DQGHUHQ VDXHUVWRIIKDOWLJHQ 0HGLHQ� LVW GLH 6FKXW]VFKLFKW VHOEVWDXVKHLOHQG� 

��� ,Q PLOGHU 8PJHEXQJ EHKlOW HLQH $OXPLQLXPREHUIOlFKH LKU XUVSU�QJOLFKHV $XVVHKHQ XQG EHL GHQ PHLVWHQ 
/HJLHUXQJHQ LVW NHLQ 2EHUIOlFKHQVFKXW] HUIRUGHUOLFK� ,Q JHPl�LJWHU ,QGXVWULHDWPRVSKlUH ZLUG GLH 2EHUIOlFKH 
GXQNOHU XQG UDXHU� ,Q DJJUHVVLYHUHU 8PJHEXQJ� ZLH EHLVSLHOVZHLVH LQ VDXUHU RGHU DONDOLVFKHU $WPRVSKlUH� 
ZHUGHQ GDV 1DFKGXQNHOQ XQG GLH 2EHUIOlFKHQUDXKHLW LQWHQVLYHU� HV HQWVWHKHQ ZHL�H XQG SXOYHULJH 3XVWHOQ 
XQG GLH 2[LGVFKLFKW NDQQ O|VOLFK ZHUGHQ� 'DV 0HWDOO VFK�W]W VLFK GDQQ QLFKW PHKU Y|OOLJ VHOEHU XQG HLQ 
]XVlW]OLFKHU 2EHUIOlFKHQVFKXW] ZLUG QRWZHQGLJ� 'HUDUWLJH 9HUKlOWQLVVH N|QQHQ VLFK DXFK LQ )XJHQ LQIROJH 
|UWOLFK HUK|KWHU VDXUHU RGHU DONDOLVFKHU %HGLQJXQJHQ HLQVWHOOHQ� -HGRFK VLQG $JHQ]LHQ� GLH GLHV EHZLUNHQ� 
HKHU VHOWHQ�  

��� ,Q .�VWHQ� XQG 0HHUHVDWPRVSKlUH ZLUG GLH 2EHUIOlFKH UDXK XQG QLPPW HLQ JUDXHV� VWHLQIDUEHQHV 
$XVVHKHQ DQ XQG HLQ 2EHUIOlFKHQVFKXW] LVW EHL EHVWLPPWHQ /HJLHUXQJHQ HUIRUGHUOLFK� :LUG $OXPLQLXP XQWHU 
:DVVHU HLQJHVHW]W N|QQHQ EHVRQGHUH 6FKXW]PD�QDKPHQ DQJH]HLJW VHLQ� 

��� :R HLQ 2EHUIOlFKHQDQJULII VWDWWILQGHW� lKQHOQ GLH .RUURVLRQ�=HLW�.XUYHQ EHL $OXPLQLXP XQG VHLQHQ 
/HJLHUXQJHQ LQ GHU 5HJHO HLQHU ORJDULWKPLVFKHQ )XQNWLRQ� 'DEHL ZLUG EHUHLWV QDFK OHLFKWHU $QZLWWHUXQJ GDV 
5HIOHNWLRQVYHUP|JHQ EHHLQWUlFKWLJW� 'DQDFK YHUlQGHUW VLFK �EHU VHKU ODQJH =HLW QXU VHKU ZHQLJ� ,Q 
$WPRVSKlUH NDQQ GLHVH $QIDQJVSKDVH ZHQLJH 0RQDWH� DEHU DXFK ]ZHL ELV GUHL -DKUH GDXHUQ� 'DQDFK IROJW� 
ZHQQ �EHUKDXSW� HLQH =HLW YRQ ]ZDQ]LJ� GUHL�LJ RGHU DXFK DFKW]LJ -DKUHQ� LQ GHU VLFK QXU VHKU ZHQLJ lQGHUW� 
'LHVHV 9HUKDOWHQ LVW W\SLVFK I�U 2EHUIOlFKHQ DQ IUHLHU $X�HQOXIW� LP ,QQHUQ RGHU LQ JHVFK�W]WHQ %HUHLFKHQ� HV 
VHL GHQQ� HV OLHJHQ GRUW DXVJHVSURFKHQ VDXUH RGHU DONDOLVFKH %HGLQJXQJHQ YRU� 7URSLVFKH 8PJHEXQJV�
EHGLQJXQJHQ KDEHQ LP $OOJHPHLQHQ JHQDXVR ZHQLJ VFKlGOLFKHQ (LQIOXVV ZLH HUK|KWH 7HPSHUDWXUHQ� 
DXVJHQRPPHQ HLQLJH �[[[�/HJLHUXQJHQ� LQVEHVRQGHUH LQ 0HHUHVDWPRVSKlUH� GD VLH GXUFK ODQJ]HLWLJ 
HLQZLUNHQGH K|KHUH 7HPSHUDWXUHQ XQJ�QVWLJ EHHLQIOXVVW ZHUGHQ� 

��� .RQVWUXNWLRQHQ VROOWHQ NRUURVLRQVVFKXW]JHUHFKW HQWZRUIHQ ZHUGHQ� 'LH 0|JOLFKNHLW YRQ .RUURVLRQ GXUFK 
(OHPHQWELOGXQJ RGHU 6SDOWNRUURVLRQ VROOWH DEJHVFKlW]W XQG HQWVSUHFKHQG NRQVWUXNWLY YHUPLHGHQ ZHUGHQ� 
:DVVHU VROOWH �EHUDOO DEODXIHQ N|QQHQ� 

��� :HQQ YRQ $OXPLQLXP HLQ GHNRUDWLYHV $XVVHKHQ I�U ODQJH =HLW JHIRUGHUW ZLUG� EHVWHKHQ JHHLJQHWH 
2EHUIOlFKHQEHKDQGOXQJHQ LQ RUJDQLVFKHQ %HVFKLFKWXQJHQ �1DVVODFNLHUXQJ� 3XOYHUEHVFKLFKWXQJ� XQG 
DQRGLVFKHU 2[LGDWLRQ� ,Q GHU $XVI�KUXQJVVSH]LILNDWLRQ VROOWHQ GLH (LQ]HOKHLWHQ KLHUI�U IHVWJHOHJW ZHUGHQ� 
0|JOLFKH )DUEDEZHLFKXQJHQ VROOWHQ PLWHLQEH]RJHQ� YHUHLQEDUW XQG ]� %� �EHU *UHQ]PXVWHU GHILQLHUW ZHUGHQ� 
8QWHUVFKLHGH LP (UVFKHLQXQJVELOG N|QQHQ LKUH 8UVDFKH KDEHQ LQ YHUVFKLHGHQHQ )HUWLJXQJVORVHQ GHV +DOE�
]HXJ� GHV %HVFKLFKWXQJVPDWHULDOV XQG LQ YHUVFKLHGHQHQ %HVFKLFKWXQJVEHWULHEHQ� 'LH $XVZDKO HLQHU JHHLJ�
QHWHQ 2EHUIOlFKHQEHKDQGOXQJ VROOWH DXFK XQWHU %HU�FNVLFKWLJXQJ YRQ 5HSDUDWXUIlKLJNHLW� :HWWHUEHVWlQGLJNHLW 
XQG 5HLQLJXQJVIlKLJNHLW HUIROJHQ� 6SH]LILNDWLRQHQ I�U GLH DQRGLVFKH 2[LGDWLRQ VLHKH (1 �������� 
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D.2 DDuerKDItLgkeLt Yon AOumLnLumOegLerungen 

��� 'LH LQ GHQ 7DEHOOHQ ���D XQG ���E DXIJHI�KUWHQ $OXPLQLXPOHJLHUXQJHQ ZHUGHQ LQ GUHL %HVWlQGLJNHLWV�
NODVVHQ HLQJHWHLOW� $� % XQG & PLW DEVWHLJHQGHP *UDG DQ %HVWlQGLJNHLW� 'LHVH .ODVVHQHLQWHLOXQJ GLHQW GD]X� 
GLH 1RWZHQGLJNHLW XQG GHQ 8PIDQJ YRQ 6FKXW]PD�QDKPHQ ]X EHVWLPPHQ� :LUG EHL .RQVWUXNWLRQHQ PHKU DOV 
HLQH /HJLHUXQJ YHUZHQGHW� GD]X ]lKOW DXFK GDV 6FKZHL�]XVDW]PDWHULDO� VROOWH GLH (LQVWXIXQJ QDFK GHU 
QLHGULJVWHQ %HVWlQGLJNHLWVNODVVH HUIROJHQ� 

��� (LQ]HOKHLWHQ ]XU 'DXHUKDIWLJNHLW YRQ $OXPLQLXPOHJLHUXQJHQ ILQGHQ VLFK LP $QKDQJ &� 

���  7DIHO '�� HQWKlOW (PSIHKOXQJHQ ]XP .RUURVLRQVVFKXW] EH]�JOLFK GHU GUHL %HVWlQGLJNHLWVNODVVHQ� 

D.3 .orroVLonVVFKutz 

D.3.1 AOOgemeLneV 

��� ,Q GHU $XVI�KUXQJVVSH]LILNDWLRQ VROOWHQ $UW XQG 8PIDQJ GHV .RUURVLRQVVFKXW]HV EHVFKULHEHQ VHLQ� 'DEHL 
VROOWH GHU .RUURVLRQVVFKXW] DQ GLH .RUURVLRQVPHFKDQLVPHQ� ZLH 2EHUIOlFKHQNRUURVLRQ� (OHPHQWELOGXQJ� 
6SDOWNRUURVLRQ XQG .RUURVLRQ GXUFK DQGHUH %DXPDWHULDOLHQ DQJHSDVVW VHLQ� 6SDOWNRUURVLRQ NDQQ LQ MHGHU $UW 
YRQ 6SDOWHQ DXIWUHWHQ� DOVR DXFK ]ZLVFKHQ 0HWDOO XQG .XQVWVWRII� .RUURVLRQ NDQQ DXFK GXUFK UHLQ EDXOLFKH 
NRQVWUXNWLYH %HGLQJXQJHQ EHJ�QVWLJW ZHUGHQ� ]� %� ZHQQ HLQ .XSIHUGDFK �EHU $OXPLQLXPEDXWHLOHQ DQJHEUDFKW 
LVW� 

��� %HL GHU $XVZDKO HLQHV JHHLJQHWHQ .RUURVLRQVVFKXW]HV VROOWH QLFKW YHUJHVVHQ ZHUGHQ� GDVV 6FKlGHQ DQ 
RUJDQLVFKHQ %HVFKLFKWXQJHQ ELV ]X HLQHP JHZLVVHQ *UDG DXVJHEHVVHUW ZHUGHQ N|QQHQ� $QRGLVLHUWH 7HLOH 
P�VVHQ EHL 7UDQVSRUW XQG 0RQWDJH YLHO YRUVLFKWLJHU EHKDQGHOW ZHUGHQ� GDKHU VROOWHQ VLH PLW 6FKXW]IROLHQ 
YHUVHKHQ ZHUGHQ� 

��� $QRGLVFKH 2[LGDWLRQ XQG RUJDQLVFKH %HVFKLFKWXQJHQ VLQG LQ YLHOHQ )lOOHQ JOHLFKZHUWLJH 6FKXW]YHUIDKUHQ� 
8QWHU VSH]LHOOHQ %HGLQJXQJHQ LVW DEHU HLQHV GDYRQ YRU]X]LHKHQ� 'LHV KlQJW YRQ GHQ NRUURVLY ZLUNHQGHQ 
$JHQ]LHQ XQG GHU 8PJHEXQJ DE� GD PHLVW HUVW GHUHQ .RPELQDWLRQ GLH $XVZLUNXQJHQ EHVWLPPHQ� %H]�JOLFK 
GHV .RUURVLRQVVFKXW]HV LQ 9HUELQGXQJ PLW GHNRUDWLYHQ $QIRUGHUXQJHQ� VLHKH '������ 6SH]LILNDWLRQHQ I�U 
DQRGLVFKH 2[LGDWLRQ VROOWHQ DXI (1 ������� EHUXKHQ� 

��� 3DVVLYLHUXQJ LVW HLQ QXU N�U]HUH =HLW ZLUNHQGHU 6FKXW] EHL PLOGHQ 8PJHEXQJVEHGLQJXQJHQ� 

D.3.2 VoOOIOlFKLger 6FKutz Yon AOumLnLumEDuteLOen 

��� 'LH 1RWZHQGLJNHLW HLQHV YROOIOlFKLJHQ 6FKXW]HV YRQ $OXPLQLXPEDXWHLOHQ DXV GHQ /HJLHUXQJHQ QDFK 
7DEHOOHQ ����D XQG ����E LVW 7DEHOOH '�� ]X HQWQHKPHQ� 'DV $XIEULQJHQ GHV .RUURVLRQVVFKXW]HV VHOEVW LVW LQ 
!(1 ������" JHUHJHOW� %H]�JOLFK GHV .RUURVLRQVVFKXW]HV YRQ %OHFKHQ I�U 'DFK XQG :DQG� VLHKH 
!(1 �����"� 

��� %HL GHU $XVZDKO GHU ]XWUHIIHQGHQ 6SDOWH YRQ 7DEHOOH '�� I�U HLQH EHVWLPPWH 5HJLRQ VROOWH DXFK JHSU�IW 
XQG JJI� EHU�FNVLFKWLJW ZHUGHQ� GDVV HV LQQHUKDOE HLQHU 5HJLRQ DXFK gUWOLFKNHLWHQ PLW Ä0LNURNOLPDWHQ³ JHEHQ 
NDQQ� GLH VLFK YRQ GHP GHU 5HJLRQ ZHVHQWOLFK XQWHUVFKHLGHQ� 6R NDQQ HV LQ HLQHU ÄOlQGOLFKHQ³ *HJHQG NDQQ 
HV 6WHOOHQ JHEHQ� GLH HKHU HLQH ,QGXVWULHDWPRVSKlUH DXIZHLVHQ� ]� %� LQ GHU 1lKH RGHU LP :LQGVFKDWWHQ YRQ 
)DEULNHQ� (QWVSUHFKHQG NDQQ HLQH gUWOLFKNHLW DQ GHU .�VWH LQ GHU 1lKH YRQ ,QGXVWULHDQODJHQ� MH QDFK 
YRUKHUUVFKHQGHU :LQGULFKWXQJ� HKHU HLQH ,QGXVWULHDWPRVSKlUH GHQQ HLQH 0HHUHVDWPRVSKlUH DXIZHLVHQ� XQG 
GLH PD�JHEHQGHQ 8PJHEXQJVEHGLQJXQJHQ VLQG LQQHUKDOE HLQHV %DXZHUNV QLFKW XQEHGLQJW GLH JOHLFKHQ ZLH 
DX�HUKDOE� 

��� 'DV $XIWUHWHQ YRQ .RUURVLRQ KlQJW LQ GHU 3UD[LV QLFKW QXU YRQ GHU (PSILQGOLFKNHLW GHV 0DWHULDOV XQG GHQ 
8PJHEXQJVEHGLQJXQJHQ DE� VRQGHUQ YLHOPHKU GDYRQ� ZLH ODQJH )HXFKWLJNHLW HLQZLUNW XQG RE GLHV LQ 
9HUELQGXQJ PLW DEJHODJHUWHP 6FKPXW] XQG NRUURVLYHQ $JHQ]LHQ JHVFKLHKW� %DXJOLHGHU RGHU NRQVWUXNWLYH 
(FNHQ� ZR 6FKPXW] ]XU�FNJHKDOWHQ ZLUG RGHU VLFK DQVDPPHOW VLQG SUREOHPDWLVFKHU DOV 6WHOOHQ� GLH GXUFK 
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5HJHQ RGHU 5HJHQE|HQ JHUHLQLJW ZHUGHQ XQG GLH UDVFK DEWURFNQHQ� $EJHVFKLUPWH 6LPVH VROOWHQ GDKHU 
YHUPLHGHQ ZHUGHQ� HEHQVR :DVVHUVlFNH� GLH NHLQH ZLUNVDPH (QWZlVVHUXQJ DXIZHLVHQ� 

��� %HL GHU %HXUWHLOXQJ YRQ 1RWZHQGLJNHLW XQG 8PIDQJ HLQHV .RUURVLRQVVFKXW]HV VROOWH GLH YRUJHVHKHQH 
/HEHQVGDXHU GHV 7UDJZHUNV EHU�FNVLFKWLJW ZHUGHQ� 6R N|QQHQ EHL NXU]OHELJHQ .RQVWUXNWLRQHQ DXFK ZHQLJHU 
GDXHUKDIWH RGHU DXFK JDU NHLQ 6FKXW]PD�QDKPHQ DN]HSWLHUW ZHUGHQ� :R SODQPl�LJH ,QVSHNWLRQ XQG 
8QWHUKDOWPD�QDKPHQ GDV $XIWUHWHQ YRQ .RUURVLRQ LQ HLQHP IU�KHQ 6WDGLXP HQWGHFNHQ ODVVHQ XQG $EKLOIHQ 
P|JOLFK VLQG� NDQQ HEHQIDOOV HLQ ZHQLJHU KRFKZHUWLJHU .RUURVLRQVVFKXW] ]XJHODVVHQ ZHUGHQ� 6LQG LQGHVVHQ 
,QVSHNWLRQHQ QXU VFKZHU P|JOLFK XQG N|QQHQ DXIWUHWHQGH .RUURVLRQ QLFKW HQWGHFNW ZHUGHQ� PXVV GHU 
.RUURVLRQVVFKXW] YRQ K|KHUHU 4XDOLWlW VHLQ� 'DKHU VROOWH LQ MHQHQ )lOOHQ� GLH LQ 7DEHOOH '�� GXUFK �3� 
JHNHQQ]HLFKQHW VLQG� GLH 1RWZHQGLJNHLW HLQHV .RUURVLRQVVFKXW]HV ]ZLVFKHQ 3ODQHU� +HUVWHOOHU XQG JHJH�
EHQHQIDOOV HLQHP .RUURVLRQVIDFKPDQQ DEJHVWLPPW ZHUGHQ� 

��� :LH REHQ DXVJHI�KUW� N|QQHQ |UWOLFK EHVRQGHUH� YHUVFKlUIWH %HGLQJXQJHQ EHVWHKHQ� (V LVW GDKHU UDWVDP 
YRU GHU :DKO GHU PD�JHEHQGHQ 6SDOWH I�U GLH 8PJHEXQJVEHGLQJXQJHQ QDFK 7DEHOOH '��� GLH WDWVlFKOLFKHQ 
|UWOLFKHQ %HGLQJXQJHQ ]X SU�IHQ� 

7DEeOOe D.1 ² EmSIeKOungen zum .orroVLonVVFKutz Ln AEKlngLgkeLt Yon 8mgeEungVEeGLngungen 
unG %eVtlnGLgkeLtVkODVVe 

%eVtlnGLg
keLtV-
kODVVe 

0DterLDO-
GLFke 

PP 

6FKutzmD�nDKmen Ln AEKlngLgkeLt Yon Gen 8mgeEungVEeGLngungen 

LQ $WPRVSKlUH XQWHU :DVVHU 

OlQG
OLFK 

,QGXVWULH�6WDGW 0HHU�.�VWH 6���
ZDVVHU 

0HHU�
ZDVVHU 

 JHPl
�LJW 

DXVJH�
SUlJW 

OlQGOLFK JHPl�
�LJW 

DXVJH
SUlJW 

  

$ DOOH � � �3U� � � �3U� � �3U� 

% 
� � � � �3U� �3U� �3U� �3U� 3U 3U 

t � � � � � � �3U� �3U� 3U 

& DOOH � ��� �3U��� ��� ��� �3U��� �3U��� 15 

� ,Q GHU 5HJHO NHLQ .RUURVLRQVVFKXW] HUIRUGHUOLFK� 

3U .RUURVLRQVVFKXW] LP $OOJHPHLQHQ HUIRUGHUOLFK� $XVQDKPHQ LQ VSH]LHOOHQ )lOOHQ� VLHKH '����� 

�3U� 'LH 1RWZHQGLJNHLW HLQHV .RUURVLRQVVFKXW]HV KlQJW YRQ GHQ VSH]LHOOHQ EDXOLFKHQ %HGLQJXQJHQ DE� 
VLHKH '����� *HJHEHQHQIDOOV VROOWH GLHVH LQ GHU 3URMHNWVSH]LILNDWLRQ IHVWJHOHJW ZHUGHQ� 

15 'HU (LQVDW] LQ 0HHUZDVVHU ZLUG QLFKW HPSIRKOHQ� 
�� %HL (1 $:����� EUDXFKW HLQ .RUURVLRQVVFKXW] GHU ZlUPHEHHLQIOXVVWHQ =RQH �+$=� QXU YHUODQJW ZHUGHQ� ZHQQ QDFK GHP 

6FKZHL�HQ NHLQH :lUPHEHKDQGOXQJ YRUJHQRPPHQ ZLUG� 

�� )DOOV QDFK GHP 6FKZHL�HQ YRQ (1 $:����� NHLQH :lUPHEHKDQGOXQJ GXUFKJHI�KUW ZLUG� VROOWH GLH 1RWZHQGLJNHLW HLQHV 
.RUURVLRQVVFKXW]HV GHU +$= LP +LQEOLFN DXI GLH JHJHEHQHQ (LQVDW]EHGLQJXQJHQ JHSU�IW ZHUGHQ� VLHKH '����� 

$10(5.81* %H]�JOLFK GHV .RUURVLRQVVFKXW]HV YRQ %OHFKHQ I�U 'DFK XQG :DQG� VLHKH !(1 �����"� 

 

��� %HL GHU 9HUZHQGXQJ YRQ +RKOSURILOHQ VROOWH GLH 1RWZHQGLJNHLW JHSU�IW ZHUGHQ� GHQ ,QQHQUDXP JHJHQ 
.RUURVLRQ GXUFK HLQGULQJHQGH $JHQ]LHQ ]X VFK�W]HQ� 'D VROFKH %HUHLFKH VFKZLHULJ ]X EHVFKLFKWHQ VLQG� 
VROOWH GLH $SSOLNDWLRQ FKHPLVFKHU 8PZDQGOXQJVVFKLFKWHQ LQ (UZlJXQJ JH]RJHQ ZHUGHQ� 6LQG GHUDUWLJH 
,QQHQUlXPH ZLUNVDP DEJHVFKORVVHQ RGHU NDQQ VLFK LQ GLHVHQ NHLQ :DVVHU VDPPHOQ� LVW HLQ ,QQHQVFKXW] QLFKW 
QRWZHQGLJ� 
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D.3.3 AOumLnLum EeL .ontDkt mLt AOumLnLum unG DnGeren 0etDOOen 

��� $FKW ]X JHEHQ LVW DXI .RQWDNWIOlFKHQ LQ 9HUELQGXQJ PLW 6SDOWHQ� DXI .RQWDNW PLW EHVWLPPWHQ DQGHUHQ 
0HWDOOHQ RGHU DXI YRQ GLHVHQ DXVJHKHQGHQ $XVZDVFKXQJHQ� ZHLO GDGXUFK HLQ HOHNWURFKHPLVFKHU $QJULII 
EHJ�QVWLJW ZHUGHQ NDQQ� 6ROFKH *HJHEHQKHLWHQ EHVWHKHQ YRU DOOHP DQ GHQ 9HUELQGXQJVVWHOOHQ YRQ 
.RQVWUXNWLRQHQ� (QWVSUHFKHQG 7DEHOOH '�� VROOWH EHL .RQWDNWIOlFKHQ� EHL 9HUELQGXQJHQ YRQ $OXPLQLXP PLW 
$OXPLQLXP RGHU DQGHUHQ 0HWDOOHQ� EHL .RQWDNWIOlFKHQ LQ JHVFKUDXEWHQ� JHQLHWHWHQ� JHVFKZHL�WHQ XQG 
KRFKIHVWHQ JOHLWIHVWHQ 9HUELQGXQJHQ HLQ �EHU GLH $QIRUGHUXQJHQ YRQ 7DEHOOH '�� KLQDXVJHKHQGHU 6FKXW] 
YRUJHVHKHQ ZHUGHQ� (LQ]HOKHLWHQ �EHU GLH $XVI�KUXQJ GHV .RUURVLRQVVFKXW]HV VLHKH !(1 ������"� 
%H]�JOLFK GHV 6FKXW]HV GHU .RQWDNWIOlFKHQ 0HWDOO ]X 0HWDOO VRZLH GHQ %HIHVWLJXQJVPLWWHOQ EHL %OHFKHQ I�U 
'DFK XQG :DQG VLHKH !(1 �����"�  

��� :HQQ %DXWHLOH ]XVDPPHQJHI�JW ZHUGHQ� GLH EHUHLWV EHVFKLFKWHW RGHU DQGHUV JHVFK�W]W VLQG� VROOWH HLQ 
]XVlW]OLFKHV 9HUVFKOLH�HQ YRQ .RQWDNWIOlFKHQ DXVGU�FNOLFK LQ GHU $XVI�KUXQJVVSH]LILNDWLRQ YRUJHVFKULHEHQ 
ZHUGHQ� HLQVFKOLH�OLFK GHUHQ $UW XQG 'XUFKI�KUXQJ� 'LHVEH]�JOLFKH )RUGHUXQJHQ VROOWHQ GLH HUZDUWHWH 
/HEHQVGDXHU GHU .RQVWUXNWLRQ� GLH 8PJHEXQJVEHGLQJXQJHQ XQG GLH 4XDOLWlW GHV 2EHUIOlFKHQVFKXW]HV GHU 
YRUEHKDQGHOWHQ 7HLOH EHU�FNVLFKWLJHQ� 

D.3.4 AOumLnLumoEerIOlFKen Ln .ontDkt mLt NLFKtmetDOOen 

D.3.4.1 .ontDkt mLt %eton� 0Duerwerk unG 0|rteO 

��� ,VW $OXPLQLXP LQ GDXHUQGHP .RQWDNW PLW %HWRQ� 0DXHU]LHJHOQ RGHU 0|UWHO XQWHU WURFNHQHQ� VFKDGVWRIIUHLQ 
RGHU PLOGHQ 8PJHEXQJVEHGLQJXQJHQ VROOWHQ GLH .RQWDNWIOlFKHQ PLW HLQHU ELWXPLQ|VHQ RGHU JOHLFKZHUWLJHQ 
%HVFKLFKWXQJ YHUVHKHQ ZHUGHQ� ,Q ,QGXVWULH� RGHU 0HHUHVDWPRVSKlUH VROOWHQ GLH $OXPLQLXP�.RQWDNWIOlFKHQ 
PLQGHVWHQV ]ZHL %HVFKLFKWXQJHQ DXI 'LFNVFKLFKWEDVLV HUKDOWHQ� QDFK 0|JOLFKNHLW DXFK GLH *HJHQIOlFKHQ� ,P 
8QWHUZDVVHUEHUHLFK ZLUG HLQ 'DXHUNRQWDNW PLW GHQ R� D� 0DWHULDOLHQ QLFKW HPSIRKOHQ� IDOOV MHGRFK 
XQYHUPHLGEDU� VROOWHQ GLH EHLGHQ 3DUWQHU GXUFK JHHLJQHWH� GDPSIGLFKWH 'LFNEHVFKLFKWXQJHQ JHWUHQQW ZHUGHQ� 

��� /HLFKWEHWRQ XQG lKQOLFKH 3URGXNWH HUIRUGHUQ EHVRQGHUH 0D�QDKPHQ� ZHQQ :DVVHU RGHU 'DPSI LQ GHU 
/DJH VLQG VWlQGLJ DJJUHVVLYH $ONDOLHQ KHUDXV]XO|VHQ� 'DV DONDOLVFKH :DVVHU NDQQ GDQQ GLH $OXPLQLXP�
REHUIOlFKH �EHU HLQHQ DQGHUHQ 0HFKDQLVPXV DQJUHLIHQ� DOV GLHV EHL GLUHNWHP .RQWDNW GHU )DOO LVW� 

D.3.4.2 ELnEetonLerte 7eLOe 

��� 'LH $OXPLQLXPREHUIOlFKHQ VROOWHQ PLW PLQGHVWHQV ]ZHL 6FKLFKWHQ DXI ELWXPLQ|VHU %DVLV RGHU PLW 
+HL�ELWXPHQ JHVFK�W]W ZHUGHQ� ZREHL GHU 6FKXW] PLQGHVWHQV �� PP �EHU GLH %HWRQREHUIOlFKH KLQDXVJHKHQ 
VROOWH� 

��� (QWKlOW %HWRQ &KORULGH �]� %� GXUFK %HWRQ]XVDW]VWRIIH RGHU EHL 9HUZHQGXQJ YRQ PHHUJHEDJJHUWHP .LHV�� 
VROOWHQ PLQGHVWHQV ]ZHL /DJHQ 6WHLQNRKOHQWHHUSHFKEHVFKLFKWXQJ QDFK +HUVWHOOHUDQJDEHQ DXIJHEUDFKW 
ZHUGHQ� 'DQDFK� QDFK Y|OOLJHU +lUWXQJ GHV %HWRQV XQG XP GLH 2EHUIOlFKH ]X YHUVFKOLH�HQ� VROOWH DXFK QRFK 
|UWOLFK DQ GHU %DXJUXSSH GLH JOHLFKH %HVFKLFKWXQJ DXIJHEUDFKW ZHUGHQ� %HVRQGHUH 9RUVLFKW LVW JHERWHQ� 
ZHQQ PHWDOOLVFKHU .RQWDNW ]ZLVFKHQ GHQ HLQEHWRQLHUWHQ $OXPLQLXPWHLOHQ XQG GHU %HZHKUXQJ EHVWHKW� 

D.3.4.3 .ontDkt mLt +oOz 

��� ,Q ,QGXVWULH� IHXFKWHU RGHU 0HHUHVDWPRVSKlUH VROOWH +RO] YRUEHKDQGHOW XQG JHVWULFKHQ ZHUGHQ� 

��� *HZLVVH +RO]VFKXW]PLWWHO N|QQHQ $OXPLQLXP DQJUHLIHQ� 'LH QDFKVWHKHQGHQ� DOOJHPHLQ JHEUlXFKOLFKHQ 
0LWWHO VLQG RKQH ZHLWHUH 0D�QDKPHQ ]XVDPPHQ PLW $OXPLQLXP YHUZHQGEDU� 

� 6WHLQNRKOHQWHHU|OH� =LQNQDSKWHQDWH XQG =LQNNDUER[\ODWH� =XEHUHLWXQJHQ DXI %DVLV RUJDQLVFKHU %LR]LGH 
�ZDVVHUXQO|VOLFK�� ]� %� 7ULD]ROH� &DUEHQGD]LP� HEHQVR 6FKXW]PLWWHO DXI %DVLV RUJDQLVFKHU /|VHPLWWHO� 
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��� 'LH QDFKIROJHQGHQ +RO]VFKXW]PLWWHO G�UIHQ QXU LQ WURFNHQHU 8PJHEXQJ YHUZHQGHW ZHUGHQ E]Z� QXU GDQQ� 
ZHQQ GLH .RQWDNWIOlFKHQ DOXPLQLXPVHLWLJHQ DXVUHLFKHQG EHVFKLFKWHW VLQG�  

� .XSIHUQDSKWHQDW� IL[LHUHQGH +RO]VFKXW]PLWWHO ZLH &&�� &.$� XQG &.%�6DO]H� =XEHUHLWXQJHQ� GLH 
TXDWHUQlUH $PPRQLXPYHUELQGXQJHQ JHJHEHQHQIDOOV %RU HQWKDOWHQ� 

��� 1DFKIROJHQGH +RO]VFKXW]PLWWH VROOWHQ QLFKW LQ 9HUELQGXQJ PLW $OXPLQLXP HLQJHVHW]W ZHUGHQ� 

� QLFKW IL[LHUHQGH DQRUJDQLVFKH =XEHUHLWXQJHQ� GLH ZDVVHUO|VOLFKH .XSIHU� XQG =LQNYHUELQGXQJHQ 
HQWKDOWHQ� HEHQVR =XEHUHLWXQJHQ PLW QLHGULJHQ �� �� XQG KRKHQ �! �� S+�:HUWHQ DXIJUXQG YRQ VDXUHQ 
RGHU DONDOLVFKHQ 5H]HSWEHVWDQGWHLOHQ� 

��� (LFKH� .DVWDQLH XQG 5LHVHQ�/HEHQVEDXP �7KXMD SOLFDWD�� IDOOV QLFKW JXW DEJHODJHUW� N|QQHQ DXI 
$OXPLQLXP VFKlGLJHQG HLQZLUNHQ� LQVEHVRQGHUH LP %HUHLFK YRQ 9HUELQGXQJHQ� 

D.3.4.4 .ontDkt mLt ErGreLFK 

��� 'LH 0HWDOOREHUIOlFKHQ VROOWHQ PLW PLQGHVWHQV ]ZHL 6FKLFKWHQ ELWXPLQ|VHU )DUEH� PLW +HL�ELWXPHQ RGHU 
]lKHP 6WHLQNRKOHQWHHUSHFK JHVFK�W]W ZHUGHQ� 0LW ]XVlW]OLFKHU %DQGXPZLFNOXQJ NDQQ GLH %HVFKLFKWXQJ 
JHJHQ PHFKDQLVFKH %HVFKlGLJXQJ JHVFK�W]W ZHUGHQ� 

D.3.4.5 AnwenGungen unter :DVVer 

��� :HUGHQ $OXPLQLXPWHLOH LQ 6��ZDVVHU� 0HHUZDVVHU XQG YHUVFKPXW]WHP :DVVHU YHUZHQGHW� VROOWHQ GLHVH 
YRU]XJVZHLVH DXV /HJLHUXQJHQ GHU %HVWlQGLJNHLWVNODVVH $ EHVWHKHQ XQG PLWWHOV $OXPLQLXPVFKUDXEHQ� 
6FKUDXEHQ DXV NRUURVLRQVEHVWlQGLJHP 6WDKO RGHU PLWWHOV 6FKZHL�HQ EHIHVWLJW E]Z� YHUEXQGHQ ZHUGHQ� 'LH 
7DEHOOHQ '�� XQG '�� HQWKDOWHQ $QJDEHQ ]XP .RUURVLRQVVFKXW] I�U GHQ (LQVDW] LQ 6��ZDVVHU XQG 0HHU�
ZDVVHU� 

��� $QJDEHQ �EHU 6DXHUVWRIIJHKDOW� S+�:HUW� JHO|VWH FKHPLVFKH XQG PHWDOOLVFKH 6WRIIH� LQVEHVRQGHUH 
.XSIHU� VROOWHQ YRUOLHJHQ� VRZLH �EHU GHQ :DVVHUDXVWDXVFK� ZHLO GLHVH )DNWRUHQ GLH $QIRUGHUXQJHQ DQ GHQ 
.RUURVLRQVVFKXW] EHHLQIOXVVHQ N|QQHQ� 

D.3.4.6 .ontDkt mLt EDu�EOLFKen &KemLkDOLen 

��� )XQJL]LGH XQG VFKLPPHOKHPPHQGH 6WRIIH N|QQHQ 0HWDOOYHUELQGXQJHQ DXI .XSIHU� 4XHFNVLOEHU�� =LQQ� 
XQG %OHLEDVLV HQWKDOWHQ� GLH XQWHU GHP (LQIOXVV YRQ )HXFKWLJNHLW GDV $OXPLQLXP DQJUHLIHQ N|QQHQ� 'LHVH 
VFKlGLJHQGH :LUNXQJ NDQQ GXUFK GHQ 6FKXW] MHQHU 2EHUIOlFKHQ YHUKLQGHUW ZHUGHQ� GLH YRQ $XVZDVFKXQJHQ 
VROFKHU &KHPLNDOLHQ EHWURIIHQ ZHUGHQ N|QQHQ� 

��� 5HLQLJXQJVPLWWHO PLW S+ � � XQG S+ ! � N|QQHQ $OXPLQLXPREHUIOlFKHQ DQJUHLIHQ� :HUGHQ VROFKH 0LWWHO 
]XU 5HLQLJXQJ YRQ $OXPLQLXP RGHU DQGHUHU %DXNRPSRQHQWHQ EHQXW]W� LVW GDUDXI ]X DFKWHQ� GDVV GXUFK VLH 
NHLQH 6FKlGHQ DXI GHP $OXPLQLXP HQWVWHKHQ� 2IW UHLFKW HLQ XQYHU]�JOLFKHV $EZDVFKHQ PLW DXVUHLFKHQG 
:DVVHU� ,Q DQGHUHQ )lOOHQ N|QQHQ YRU�EHUJHKHQG 0D�QDKPHQ HUIRUGHUOLFK VHLQ� GDPLW $OXPLQLXP QLFKW PLW 
GLHVHQ 5HLQLJXQJVPLWWHOQ LQ .RQWDNW NRPPW� 

D.3.4.� .ontDkt mLt EDu�EOLFKem IVoOLerVtoIIen 

��� 3URGXNWH ZLH *ODVIDVHUQ� 3RO\XUHWKDQ XQG DQGHUH ,VROLHUVWRIIH N|QQHQ NRUURVLYH $JHQ]LHQ HQWKDOWHQ� GLH 
JJI� EHL )HXFKWH JHO|VW ZHUGHQ XQG VLFK GDQQ QDFKWHLOLJ DXI GDV $OXPLQLXP DXVZLUNHQ N|QQHQ� 
,VROLHUPDWHULDOLHQ VROOWHQ GDKHU DXI LKUH 9HUWUlJOLFKNHLW PLW $OXPLQLXP XQWHU 6DO]� XQG )HXFKWHLQIOXVV JHSU�IW 
XQG LP =ZHLIHO GLH GLHVHQ 6WRIIHQ ]XJHNHKUWHQ )OlFKHQ JHVFK�W]W ZHUGHQ� 
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AnKDng E 
�LQIRUPDWLY� 

 
AnDO\tLVFKe 0oGeOOe I�r GDV 6SDnnungV-DeKnungVgeVetz 

E.1 AnwenGungVEereLFK 

���  'LHVHU $QKDQJ HQWKlOW 0RGHOOH I�U GLH ,GHDOLVLHUXQJ GHV 6SDQQXQJV�'HKQXQJVJHVHW]HV YRQ $OXPLQLXP�
OHJLHUXQJHQ� 'LHVH 0RGHOOH ZXUGHQ HUDUEHLWHW� XP GHP DNWXHOOHQ HODVWLVFK�YHUIHVWLJHQGHQ 9HUKDOWHQ VROFKHU 
:HUNVWRIIH 5HFKQXQJ ]X WUDJHQ� 

��� 'LH YRUJHVFKODJHQHQ 0RGHOOH VLQG YRQ XQWHUVFKLHGOLFKHU .RPSOH[LWlW� MH QDFK GHU I�U GLH %HUHFKQXQJ 
JHIRUGHUWHQ *HQDXLJNHLW� 

$10(5.81* 'LH %H]HLFKQXQJHQ LQ GLHVHP $QKDQJ ( VLQG VSH]LILVFK I�U GLH YHUVFKLHGHQHQ 0RGHOOH XQG VWLPPHQ 
QLFKW QRWZHQGLJHUZHLVH PLW GHQHQ LQ ��� �EHUHLQ� 

E.2 AnDO\tLVFKe 0oGeOOe 

��� 'LH DQDO\WLVFKH )RUPXOLHUXQJ GHV 6SDQQXQJV �ı� ² 'HKQXQJV �İ� *HVHW]HV HLQHU $OXPLQLXPOHJLHUXQJ 
NDQQ PLW HLQHP GHU IROJHQGHQ 0RGHOOH HUIROJHQ� 

� 0RGHOOH PLW DEVFKQLWWVZHLVHU %HVFKUHLEXQJ 

� 0RGHOOH PLW NRQWLQXLHUOLFKHU %HVFKUHLEXQJ 

��� 'LH =DKOHQZHUWH HLQHV MHGHQ 0RGHOOV VROOWHQ DXI GHU *UXQGODJH GHU ZLUNOLFKHQ PHFKDQLVFKHQ :HUNVWRII�
NHQQZHUWH IHVWJHOHJW ZHUGHQ� 'LHVH VROOWHQ GXUFK JHHLJQHWH =XJYHUVXFKH RGHU DOWHUQDWLY DXI GHU *UXQGODJH 
GHU LQ $EVFKQLWW � I�U MHGH /HJLHUXQJ JHJHEHQHQ 1HQQZHUWH HUPLWWHOW ZHUGHQ� 

E.2.1 0oGeOOe mLt DEVFKnLttVweLVer OLneDrer %eVFKreLEung 

��� 'LHVH 0RGHOOH EHUXKHQ DXI GHU $QQDKPH� GDVV GDV :HUNVWRIIJHVHW] �ı�İ��*HVHW] GXUFK HLQHQ 
*HUDGHQ]XJ EHVFKULHEHQ ZLUG� EHL GHP MHGHU *HUDGHQDEVFKQLWW GHQ HODVWLVFKHQ� LQHODVWLVFKHQ XQG 
SODVWLVFKHQ %HUHLFK PLW RGHU RKQH 9HUIHVWLJXQJ HUIDVVW�  

��� $XIJUXQG GLHVHU $QQDKPH NDQQ GLH )RUPXOLHUXQJ GHU 6SDQQXQJV�'HKQXQJVEH]LHKXQJ DOOJHPHLQ 
EHVFKULHEHQ ZHUGHQ HQWZHGHU GXUFK 

� HLQ EL�OLQHDUHV 0RGHOO PLW RGHU RKQH 9HUIHVWLJXQJ �%LOG (��� RGHU GXUFK 

� HLQ WUL�OLQHDUHV 0RGHOO PLW RGHU RKQH 9HUIHVWLJXQJ �%LOG (��� 

E.2.1.1 %L-OLneDreV 0oGeOO 

��� %HL HLQHP EL�OLQHDUHQ 0RGHOO PLW 9HUIHVWLJXQJ �%LOG (��D� N|QQHQ GLH IROJHQGHQ %H]LHKXQJHQ DQJHVHW]W 
ZHUGHQ� 

ı   (İ I�U !� � İ d İS" �(��� 
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ı   IS �  (� �İ � İS� I�U İS �  İ d İPD[ �(��� 

'DEHL LVW 

IS GLH NRQYHQWLRQHOOH HODVWLVFKH 3URSRUWLRQDOLWlWVJUHQ]H� 

İS GLH ]X IS JHK|UHQGH 'HKQXQJ� 

İPD[  GLH ]XU =XJIHVWLJNHLW IPD[ JHK|UHQGH 'HKQXQJ� 

( (ODVWL]LWlWVPRGXO� 

(� 9HUIHVWLJXQJVPRGXO� 

��� %HL GHP ÄLGHDOHODVWLVFKHQ�LGHDOSODVWLVFKHQ³ 0RGHOO �%LOG (��E� EOHLEW GHU :HUNVWRII YROONRPPHQ HODVWLVFK 
ELV ]XU HODVWLVFKHQ *UHQ]VSDQQXQJ IS� 3ODVWLVFKH 9HUIRUPXQJHQ RKQH 9HUIHVWLJXQJ �(� = �� VROOWHQ ELV ]X 
İPD[ EHWUDFKWHW ZHUGHQ� 

��� :HQQ GLH REHQ JHQDQQWHQ 3DUDPHWHU QLFKW JHQDXHU HUPLWWHOW ZXUGHQ� G�UIHQ GLH IROJHQGHQ :HUWH I�U GLH 
EHLGHQ 0RGHOOH LQ GHQ %LOGHUQ (��D� XQG E� DQJHQRPPHQ ZHUGHQ� 

IS  1HQQZHUW YRQ IR �VLHKH $EVFKQLWW �� 

IPD[ 1HQQZHUW YRQ IX !�VLHKH %LOG (��D XQG $EVFKQLWW �� RGHU IS �VLHKH %LOG (��E�" 

İPD[ ��� İX 

İX  1HQQZHUW GHU %UXFKGHKQXQJ !�VLHKH (����" 

İS  IR�( 

(�  �IX ± IR������ İX ± İS� 

E.2.1.2 7rL-OLneDreV 0oGeOO 

��� %HL HLQHP WUL�OLQHDUHQ 0RGHOO PLW 9HUIHVWLJXQJ �%LOG (��D� N|QQHQ GLH IROJHQGHQ %H]LHKXQJHQ DQJHVHW]W 
ZHUGHQ� 

ı = (İ I�U !� d İ d İS" �(��� 

ı = IS � (� �İ ± İS� I�U İS � İ d�İH �(��� 

ı = fH � (� �İ ± İH� I�U İH � İ d İPD[ �(��� 

'DEHL LVW 

fS !GLH NRQYHQWLRQHOOH HODVWLVFKH 3URSRUWLRQDOLWlWVJUHQ]H �VLHKH (������ �����" 

fH !GLH NRQYHQWLRQHOOH (ODVWL]LWlWVJUHQ]H �VLHKH (������ �����" 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019

202

Nds. MBl. Nr. 3 c/2019

200



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

201 

İS GLH ]X fS JHK|UHQGH 'HKQXQJ� 

İH GLH ]X fH JHK|UHQGH 'HKQXQJ� 

İPD[ GLH ]X fPD[ JHK|UHQGH 'HKQXQJ� 

( GHU (ODVWL]LWlWVPRGXO� 

(� GHU 9HUIHVWLJXQJVPRGXO LP HUVWHQ 9HUIHVWLJXQJVEHUHLFK� 

(� GHU 9HUIHVWLJXQJVPRGXO LP ]ZHLWHQ 9HUIHVWLJXQJVEHUHLFK� 

��� %HL GHP ÄLGHDOSODVWLVFKHQ³ 0RGHOO �%LOG (�� E�� VROOWHQ SODVWLVFKH 9HUIRUPXQJHQ RKQH 9HUIHVWLJXQJ 
�(� = �� LP 'HKQXQJVEHUHLFK YRQ İH ELV İPD[ EHWUDFKWHW ZHUGHQ� 

 

%LOG E.1 ² %L-OLneDre 0oGeOOe 

 

%LOG E.2 ² 7rL-OLneDre 0oGeOOe 

!��� :HQQ GLH REHQ JHQDQQWHQ 3DUDPHWHU QLFKW H[DNWHU EHVWLPPW ZHUGHQ N|QQHQ� G�UIHQ I�U GLH EHLGHQ 
LQ GHQ %LOGHUQ (��D� XQG (��E� GDUJHVWHOOWHQ 0RGHOOH IROJHQGH :HUWH DQJHQRPPHQ ZHUGHQ� 

fS = f���� 

fH = 1HQQZHUW YRQ fR �VLHKH $EVFKQLWW �� 

fPD[ = 1HQQZHUW YRQ fX �VLHKH %LOGHU (��D XQG $EVFKQLWW �� RGHU fH �6LHKH %LOG (��E� 

HX = 1HQQZHUW GHU %UXFKGHKQXQJ �VLHKH (��� 
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HPD[ = ���HX 

HS = f�����( 

(� = � fH � fS���HH � HS� 

(� = � fPD[ � fH���HPD[ � HH� LQ %LOG (�� D�" 

E.2.2 .ontLnuLerOLFKe 0oGeOOe 

��� 'LHVH 0RGHOOH EHUXKHQ DXI GHU $QQDKPH� GDVV GDV :HUNVWRIIJHVHW] �ı�İ�*HVHW]� GXUFK HLQH VWHWLJH 
.XUYH EHVFKULHEHQ ZLUG� GLH GHQ HODVWLVFKHQ� GHQ LQHODVWLVFKHQ XQG GHQ SODVWLVFKHQ %HUHLFK PLW RGHU RKQH 
9HUIHVWLJXQJ HUIDVVW� 

��� 'LHVHU $QQDKPH HQWVSUHFKHQG NDQQ GLH 6SDQQXQJV�'HKQXQJVEH]LHKXQJ DOOJHPHLQ LQ HLQHU GHU 
IROJHQGHQ :HLVHQ EHVFKULHEHQ ZHUGHQ� 

� NRQWLQXLHUOLFKH 0RGHOOH LQ GHU )RUP ı = ı�İ� 

� NRQWLQXLHUOLFKH 0RGHOOH LQ GHU )RUP İ = İ�ı� 

E.2.2.1 .ontLnuLerOLFKe 0oGeOOe Ger )orm ı = ı�İ� 

���  :HQQ GDV :HUNVWRIIJHVHW] ı = ı�İ� DQJHVHW]W ZLUG� LVW HV KLOIUHLFK� GUHL JHWUHQQWH %HUHLFKH ]X LGHQWL�
IL]LHUHQ� GLH DXI IROJHQGH :HLVH GHILQLHUW ZHUGHQ N|QQHQ �VLHKH %LOG (��D�� 

� %HUHLFK �� HODVWLVFKHV 9HUKDOWHQ 

� %HUHLFK �� LQHODVWLVFKHV 9HUKDOWHQ 

� %HUHLFK �� YHUIHVWLJHQGHV 9HUKDOWHQ 

��� ,Q MHGHP GHU GUHL %HUHLFKH ZLUG GDV :HUNVWRIIYHUKDOWHQ GXUFK DQGHUH 6SDQQXQJV�'HKQXQJVEH]LHKXQJHQ 
GDUJHVWHOOW� PLW GHQHQ VLFK DQ GHQ hEHUJDQJVVWHOOHQ HLQ VWHWLJHU YHUODXI HUJHEHQ PXVV� (QWVSUHFKHQG GLHVHU 
$QQDKPH NDQQ GLH 6SDQQXQJV�'HKQXQJVEH]LHKXQJ IROJHQGHUPD�HQ GDUJHVWHOOW ZHUGHQ �%LOG (��E�� 

%HUHLFK �� I�U !� � İ d İS" (feee  �    XQG ���    PLW S HHH  

ı   ( İ �(��� 

%HUHLFK �� I�U HS ����� HHH d�  !gestrichener Text" 
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'DEHL LVW 

IH  GLH NRQYHQWLRQHOOH (ODVWL]LWlWVJUHQ]H� 

IPD[ GLH =XJVSDQQXQJ EHL GHP 0D[LPXP GHU ı ± İ .XUYH� 

İH  GLH ]X IH JHK|UHQGH 'HKQXQJ ������ ��� HH HH � 

İPD[ GLH ]XU 6SDQQXQJ IPD[ JHK|UHQGH 'HKQXQJ� 

(  GHU (ODVWL]LWlWVPRGXO� 

��� :HQQ GLH REHQ JHQDQQWHQ 3DUDPHWHU QLFKW JHQDXHU HUPLWWHOW ZXUGHQ� G�UIHQ GLH IROJHQGHQ :HUWH 
DQJHQRPPHQ ZHUGHQ� 

IH  1HQQZHUW YRQ IR �VLHKH $EVFKQLWW ��� 

IPD[ 1HQQZHUW YRQ IX �VLHKH $EVFKQLWW ��� 

İPD[ ��� İX� 

İX  1HQQZHUW GHU %UXFKGHKQXQJ �VLHKH (���� 

(  1HQQZHUW GHV (ODVWL]LWlWVPRGXO �VLHKH $EVFKQLWW ��� 

 

%LOG E.3 ² .ontLnuLerOLFKe 0oGeOOe Ger )orm V��=�V��H� 

E.2.2.2 .ontLnuLerOLFKe 0oGeOOe Ger )orm İ = İ �ı� 

��� )�U $OXPLQLXPOHJLHUXQJHQ NDQQ GLH 6SDQQXQJV�'HKQXQJVEH]LHKXQJ LQ GHU )RUP İ = İ �ı� GXUFK GDV 
5DPEHUJ�2VJRRG�0RGHOO EHVFKULHEHQ ZHUGHQ� 'LHVHV 0RGHOO NDQQ LQ IROJHQGHU DOOJHPHLQHQ )RUP 
DQJHJHEHQ ZHUGHQ �VLHKH %LOG (��D�� 
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'DEHL LVW 

IH  GLH NRQYHQWLRQHOOH (ODVWL]LWlWVJUHQ]H� 

İR�H GLH ]XU 6SDQQXQJ  Ie JHK|UHQGH EOHLEHQGH 'HKQXQJ� 

n  GHU ([SRQHQW ]XU &KDUDNWHULVLHUXQJ GHV 9HUIHVWLJXQJVJUDGHV� 

��� =XU (UPLWWOXQJ GHV ([SRQHQWHQ Q LVW ]XVlW]OLFK ]XU NRQYHQWLRQHOOHQ (ODVWL]LWlWVJUHQ]H IH HLQH ]ZHLWH 
%H]XJVVSDQQXQJ I[ HUIRUGHUOLFK� :HQQ PDQ QDFK %LOG (��E� 

I[  DOV ]ZHLWH %H]XJVVSDQQXQJ 

İR�[ DOV ]X I[ JHK|UHQGH EOHLEHQGH 'HKQXQJ 

DQQLPPW� HUJLEW VLFK GHU ([SRQHQW Q DXV� 

��OQ
��OQ

[H

[R�HR�
f�f 

� 
   Q HH

 �(�!��"� 

��� $OV NRQYHQWLRQHOOH (ODVWL]LWlWVJUHQ]H NDQQ GLH 6WUHFNJUHQ]H fR DQJHVHW]W ZHUGHQ� GLH VLFK DOV GHU :HUW 
EHL HLQHU EOHLEHQGHQ 'HKQXQJ YRQ ��� � HUJLEW� G� K�� 

IH = IR 

İR�H = ����� 

XQG GLH *OHLFKXQJ I�U GDV 0RGHOO ODXWHW� 
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%LOG E.4 ² .ontLnuLerOLFKe 0oGeOOe Ger )orm H�=�H��V� 

��� 'HU ]ZHLWH %H]XJVSXQNW �f[ ± İR�[� VROOWH HQWVSUHFKHQG GHP 'HKQXQJVEHUHLFK JHZlKOW ZHUGHQ� GHU GHP 
XQWHUVXFKWHQ 9HUKDOWHQ HQWVSULFKW� 'LH IROJHQGHQ *UHQ]IlOOH N|QQHQ EHWUDFKWHW ZHUGHQ� 

D� :HQQ GLH %HUHFKQXQJ GHQ %HUHLFK HODVWLVFKHU 9HUIRUPXQJHQ EHWULIIW� NDQQ GLH ]X HLQHU EOHLEHQGHQ 
'HKQXQJ YRQ ��� � HUPLWWHOWH 6WUHFNJUHQ]H DOV ]ZHLWHU %H]XJVSXQNW DQJHQRPPHQ ZHUGHQ �VLHKH 
%LOG (��F�� VR GDVV� 

I[  =  I��� 

İR�[ = ����� 

XQG GHVKDOE 

! ��OQ
�OQ

���R f�f 
    Q " �(�!��"� 

E� :HQQ GLH %HUHFKQXQJ GHQ %HUHLFK SODVWLVFKHU 9HUIRUPXQJHQ EHWULIIW� NDQQ GLH =XJVSDQQXQJ EHLP 
0D[LPXP GHU ı�İ�.XUYH DOV ]ZHLWHU %H]XJVSXQNW DQJHQRPPHQ ZHUGHQ �VLHKH %LOG (��G�� VR GDVV� 

I[ = IPD[ 

İR�[ = İR�PD[ = ]X IPD[ JHK|UHQGH EOHLEHQGH 'HKQXQJ 

 XQG GHVKDOE 
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!
���OQ

��������OQ

PD[R ff
   Q PD[R�H

" �(�!��"� 

!��� $XIJUXQG YRQ XPIDQJUHLFKHQ 9HUVXFKHQ N|QQHQ DQVWDWW GHU LQ (������ ��� DQJHJHEHQHQ :HUWH GLH 
IROJHQGHQ :HUWH DQJHQRPPHQ ZHUGHQ��" 

Q

f( ¸̧
¹

·
¨̈
©

§
�=

R
00��0 VVH

 �(�!��"� 

'DEHL LVW 

D� HODVWLVFKHU %HUHLFK �f[ = fS��HS = ����� ���� 

���OQ
�00��0�00�000�0�OQ

RS ff
   Q  �(�!��"� 

 ZREHL GLH 3URSRUWLRQDOLWlWVJUHQ]H fS QXU YRP :HUW GHU 6WUHFNJUHQ]H fR DEKlQJW� 

��1�PP��� �
������S fff �=  ZHQQ ������ !f 1�PP� �(�!��"� 

�����S ff =  ZHQQ ������ df 1�PP� �(�!��"� 

E� SODVWLVFKHU %HUHLFK �f[ = fX� 

���OQ
��00��0�OQ

XR

X
S ff

   QQ
H

=
  �(�!��"� 

E.3 NlKerungVweLVe ErmLttOung Yon HX 

$XIJUXQG YRQ H[SHULPHQWHOOHQ (UJHEQLVVHQ N|QQHQ GLH :HUWH YRQ XH  I�U PHKUHUH /HJLHUXQJHQ PLW HLQHU 
DQDO\WLVFKHQ %H]LHKXQJ EHUHFKQHW ZHUGHQ� GLH DXV GHU ,QWHUSRODWLRQ YHUI�JEDUHU (UJHEQLVVH IROJWH� 'LHVH 
%H]LHKXQJ� GLH HLQHQ REHUHQ *UHQ]ZHUW I�U GLH %UXFKGHKQXQJ DQJLEW� NDQQ GXUFK GLH IROJHQGHQ $XVGU�FNH 
EHVFKULHEHQ ZHUGHQ� 

�00
�1�PP�

���0�0�0
�

Rf
X �=H  ZHQQ �00R �f 1�PP� �(�!��"� 

0��0X =H  ZHQQ �00R tf 1�PP� �(�!��"� 

$10(5.81* 'LHVH )RUPXOLHUXQJ NDQQ ]XU TXDQWLWDWLYHQ %HVFKUHLEXQJ GHU 6SDQQXQJV�'HKQXQJVEH]LHKXQJ REHUKDOE 
GHU (ODVWL]LWlWVJUHQ]H EHL SODVWLVFKHQ %HUHFKQXQJHQ YHUZHQGHW ZHUGHQ� JLOW DEHU QLFKW I�U GLH %HXUWHLOXQJ GHU =lKLJNHLW 
GHV :HUNVWRIIHV� 
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AnKDng ) 
�LQIRUPDWLY� 

 
7rDgYerKDOten Yon 4uerVFKnLtten oEerKDOE Ger EODVtLzLtltVgrenze 

).1 AOOgemeLneV 

��� 'LHVHU $QKDQJ HQWKlOW GLH $QZHLVXQJHQ� GLH GDV 7UDJYHUKDOWHQV YRQ 4XHUVFKQLWWHQ REHUKDOE GHU 
(ODVWL]LWlWVJUHQ]H HQWVSUHFKHQG GHQ PHFKDQLVFKHQ (LJHQVFKDIWHQ GHV :HUNVWRIIHV XQG GHQ JHRPHWULVFKHQ 
0HUNPDOHQ GHV 4XHUVFKQLWWHV EHXUWHLOHQ� 

��� 'DV WDWVlFKOLFKH 9HUKDOWHQ YRQ 4XHUVFKQLWWHQ REHUKDOE GHU (ODVWL]LWlWVJUHQ]H VROOWH LQ MHJOLFKHU 
LQHODVWLVFKHQ %HUHFKQXQJ HLQVFKOLH�OLFK GHU HLQIDFKHQ HODVWLVFKHQ %HUHFKQXQJ� EHL GHU 6FKQLWWNUDIW�
XPODJHUXQJHQ YRUJHQRPPHQ ZHUGHQ �VLHKH ����� EHU�FNVLFKWLJW ZHUGHQ� =XVlW]OLFK VROOWH HLQH JHHLJQHWH 
%HJUHQ]XQJ GHU HODVWLVFKHQ 7UDJIlKLJNHLW DXFK EHL HLQHU HODVWLVFKHQ %HUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ� 
ZHQQ G�QQZDQGLJH 4XHUVFKQLWWH YHUZHQGHW ZHUGHQ� 

��� 'LH :DKO GHU YHUDOOJHPHLQHUWHQ .UDIW�9HUVFKLHEXQJVEH]LHKXQJ I�U GLH 4XHUVFKQLWWH VROOWH PLW GHQ 
$QQDKPHQ I�U GDV :HUNVWRIIJHVHW] XQG GHQ JHRPHWULVFKHQ 4XHUVFKQLWWVPHUNPDOHQ VHOEVW YHUWUlJOLFK VHLQ 
�VLHKH )���� 

��� 'LH =XYHUOlVVLJNHLW GHU $QQDKPHQ �EHU GDV 7UDJYHUKDOWHQ YRQ 4XHUVFKQLWWHQ NDQQ GXUFK 9HUVXFKH 
JHSU�IW ZHUGHQ� 

).2 DeILnLtLon Ger 4uerVFKnLttVgrenzzuVtlnGe 

��� 'DV 7UDJYHUKDOWHQ GHU 4XHUVFKQLWWH XQG GLH ]XJHK|ULJHQ ,GHDOLVLHGUXQJHQ I�U GLH 7UDJZHUNVEHUHFKQXQJ 
VROOWH DXI GLH )lKLJNHLW DEJHVWLPPW VHLQ� HLQHQ GHU XQWHQ DXIJHI�KUWHQ 7UDJ]XVWlQGH ]X HUUHLFKHQ� YRQ GHQHQ 
MHGHU ]X HLQHU EHVRQGHUHQ $QQDKPH �EHU GHQ 6SDQQXQJV]XVWDQG LP 4XHUVFKQLWW JHK|UW� 

��� +LQVLFKWOLFK GHV JOREDOHQ 7UDJYHUKDOWHQV HLQHV 4XHUVFKQLWWHV N|QQHQ XQDEKlQJLJ YRQ GHQ 6FKQLWWJU|�HQ 
�1RUPDONUDIW� %LHJHPRPHQW RGHU 4XHUNUDIW� IROJHQGH *UHQ]]XVWlQGH GHILQLHUW ZHUGHQ� 

� *UHQ]]XVWDQG PLW HODVWLVFKHP %HXOHQ� 

� HODVWLVFKHU *UHQ]]XVWDQG� 

� SODVWLVFKHU *UHQ]]XVWDQG� 

� *UHQ]]XVWDQG GHV 9HUVDJHQV� 

��� 'HU *UHQ]]XVWDQG GHV HODVWLVFKHQ %HXOHQV LVW GLH %HDQVSUXFKEDUNHLW� EHL GHU |UWOLFKH HODVWLVFKH 
,QVWDELOLWlWVHUVFKHLQXQJHQ LQ GHQ JHGU�FNWHQ 7HLOHQ GHV 4XHUVFKQLWWV HLQWUHWHQ� 

��� 'HU HODVWLVFKH *UHQ]]XVWDQG LVW GLH %HDQVSUXFKEDUNHLW� EHL GHU LQ GHQ DP VWlUNVWHQ EHDQVSUXFKWHQ 
7HLOHQ GHV 4XHUVFKQLWWV GLH NRQYHQWLRQHOOH (ODVWL]LWlWVJUHQ]H fR HUUHLFKW ZLUG� 

��� 'HU SODVWLVFKH *UHQ]]XVWDQG LVW GLH %HDQVSUXFKEDUNHLW GHV 4XHUVFKQLWWHV� GLH VLFK PLW GHU $QQDKPH 
HLQHV LGHDOSODVWLVFKHQ :HUNVWRIIYHUKDOWHQV PLW GHP *UHQ]ZHUW GHU NRQYHQWLRQHOOHQ (ODVWL]LWlWVJUHQ]H fR RKQH 
%HU�FNVLFKWLJXQJ HLQHU 9HUIHVWLJXQJ HUJLEW� 
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��� 'HU *UHQ]]XVWDQG GHV 9HUVDJHQV LVW GLH ZLUNOLFKH JU|�WH %HDQVSUXFKEDUNHLW GHV 4XHUVFKQLWWHV� 6LH 
HUJLEW VLFK PLW GHP $QVDW] HLQHU 6SDQQXQJVYHUWHLOXQJ� EHL GHU GDV ZLUNOLFKH 9HUIHVWLJXQJVYHUKDOWHQ GHV 
:HUNVWRIIHV EHU�FNVLFKWLJW ZLUG� 'D EHL GLHVHU +\SRWKHVH GLH YHUDOOJHPHLQHUWH .UDIW�9HUVFKLHEXQJVEH]LHKXQJ 
LPPHU ZHLWHU DQVWHLJW� ZLUG GHU =XVWDQG GHV 9HUVDJHQV GXUFK HLQH *UHQ]H GHU YHUDOOJHPHLQHUWHQ 
9HUVFKLHEXQJ IHVWJHOHJW �VLHKH )���� 

).3 .ODVVLILzLerung Yon 4uerVFKnLtten nDFK *renzzuVtlnGen 

��� 'LH 4XHUVFKQLWWH N|QQHQ GDQDFK NODVVLIL]LHUW ZHUGHQ� ZHOFKHQ GHU REHQ GHILQLHUWHQ *UHQ]]XVWlQGH VLH 
HUUHLFKHQ N|QQHQ� 'LHVH .ODVVLILNDWLRQ HUJlQ]W GLH LQ ����� YRUJHQRPPHQH XQG NDQQ YHUZHQGHW ZHUGHQ� ZHQQ 
GLH )lKLJNHLWHQ IHVWJHOHJW ZHUGHQ P�VVHQ� GLH HUIRUGHUOLFK VLQG� GDVV GHU 4XHUVFKQLWW LQ GHQ SODVWLVFKHQ 
%HUHLFK NRPPW� ,Q GLHVHP 6LQQH N|QQHQ 4XHUVFKQLWWH PLW %H]XJ ]X HLQHU YHUDOOJHPHLQHUWHQ .UDIW ) ² 
9HUVFKLHEXQJ ' ² %H]LHKXQJ ZLH IROJW HLQJHWHLOW ZHUGHQ �VLHKH %LOG )���� 

� GXNWLOH 4XHUVFKQLWWH �.ODVVH ��� 

� JHGUXQJHQH 4XHUVFKQLWWH �.ODVVH ��� 

� WHLO�JHGUXQJHQH 4XHUVFKQLWWH �.ODVVH ��� 

� VFKODQNH �G�QQZDQGLJH� 4XHUVFKQLWWH �.ODVVH ��� 

 

%LOG ).1 ² .ODVVLILzLerung Yon 4uerVFKnLtten 

��� 'XNWLOH 4XHUVFKQLWWH �.ODVVH �� HUUHLFKHQ GHQ LQ )����� GHILQLHUWHQ 9HUVDJHQVZLGHUVWDQG RKQH |UWOLFKHV 
%HXOHQ LP 4XHUVFKQLWW� %HL LKQHQ LVW GLH YROOH $XVQXW]XQJ GHU :HUNVWRIIYHUIHVWLJXQJ ELV ]X GHP YRQ GHU 
/HJLHUXQJ DEKlQJLJHQ 0D[LPDOZHUW GHU 9HUIRUPXQJ HUODXEW� 

��� *HGUXQJHQH 4XHUVFKQLWWH �.ODVVH �� HUUHLFKHQ GLH LQ )����� GHILQLHUWH SODVWLVFKH *UHQ]WUDJIlKLJNHLW� %HL 
LKQHQ LVW GLH YROOH $XVQXW]XQJ GHU :HUNVWRIIYHUIHVWLJXQJ GXUFK GHQ %HJLQQ SODVWLVFKHU ,QVWDELOLWlWHQ 
DXVJHVFKORVVHQ� 

��� 7HLOJHGUXQJHQH 4XHUVFKQLWWH �.ODVVH �� HUUHLFKHQ QXU GLH LQ )����� GHILQLHUWH HODVWLVFKH *UHQ]WUDJ�
IlKLJNHLW� GD VLH DQGHUQIDOOV ZHJHQ ,QVWDELOLWlWHQ LQ GHQ LQHODVWLVFKHQ %HUHLFK NRPPHQ� (V WUHWHQ QXU NOHLQH 
SODVWLVFKH 9HUIRUPXQJHQ LP 4XHUVFKQLWW DXI� GHVVHQ 9HUKDOWHQ LP :HVHQWOLFKHQ VSU|GH EOHLEW� 

��� %HL VFKODQNHQ 4XHUVFKQLWWHQ �.ODVVH �� ZLUG VRZRKO GLH *HEUDXFKVWDXJOLFKNHLW DOV DXFK GLH 7UDJIlKLJNHLW 
GXUFK GDV $XIWUHWHQ |UWOLFKHU %HXOHQ EHVWLPPW� ZHJHQ GHVVHQ GLH 7UDJIlKLJNHLW GHV 4XHUVFKQLWWHV PLW GHP LQ 
)����� GHILQLHUWHQ *UHQ]]XVWDQG GHV HODVWLVFKHQ %HXOHQV ]X HUPLWWHOQ LVW� ,P 4XHUVFKQLWW� GHVVHQ 9HUKDOWHQ 
EHPHUNHQVZHUW VSU|GH LVW� VLQG NHLQH SODVWLVFKHQ 9HUIRUPXQJHQ ]XOlVVLJ� 
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��� 'HU *UHQ]]XVWDQG GHV 9HUVDJHQV LVW GLH ZLUNOLFKH JU|�WH %HDQVSUXFKEDUNHLW GHV 4XHUVFKQLWWHV� 6LH 
HUJLEW VLFK PLW GHP $QVDW] HLQHU 6SDQQXQJVYHUWHLOXQJ� EHL GHU GDV ZLUNOLFKH 9HUIHVWLJXQJVYHUKDOWHQ GHV 
:HUNVWRIIHV EHU�FNVLFKWLJW ZLUG� 'D EHL GLHVHU +\SRWKHVH GLH YHUDOOJHPHLQHUWH .UDIW�9HUVFKLHEXQJVEH]LHKXQJ 
LPPHU ZHLWHU DQVWHLJW� ZLUG GHU =XVWDQG GHV 9HUVDJHQV GXUFK HLQH *UHQ]H GHU YHUDOOJHPHLQHUWHQ 
9HUVFKLHEXQJ IHVWJHOHJW �VLHKH )���� 

).3 .ODVVLILzLerung Yon 4uerVFKnLtten nDFK *renzzuVtlnGen 

��� 'LH 4XHUVFKQLWWH N|QQHQ GDQDFK NODVVLIL]LHUW ZHUGHQ� ZHOFKHQ GHU REHQ GHILQLHUWHQ *UHQ]]XVWlQGH VLH 
HUUHLFKHQ N|QQHQ� 'LHVH .ODVVLILNDWLRQ HUJlQ]W GLH LQ ����� YRUJHQRPPHQH XQG NDQQ YHUZHQGHW ZHUGHQ� ZHQQ 
GLH )lKLJNHLWHQ IHVWJHOHJW ZHUGHQ P�VVHQ� GLH HUIRUGHUOLFK VLQG� GDVV GHU 4XHUVFKQLWW LQ GHQ SODVWLVFKHQ 
%HUHLFK NRPPW� ,Q GLHVHP 6LQQH N|QQHQ 4XHUVFKQLWWH PLW %H]XJ ]X HLQHU YHUDOOJHPHLQHUWHQ .UDIW ) ² 
9HUVFKLHEXQJ ' ² %H]LHKXQJ ZLH IROJW HLQJHWHLOW ZHUGHQ �VLHKH %LOG )���� 

� GXNWLOH 4XHUVFKQLWWH �.ODVVH ��� 

� JHGUXQJHQH 4XHUVFKQLWWH �.ODVVH ��� 

� WHLO�JHGUXQJHQH 4XHUVFKQLWWH �.ODVVH ��� 

� VFKODQNH �G�QQZDQGLJH� 4XHUVFKQLWWH �.ODVVH ��� 

 

%LOG ).1 ² .ODVVLILzLerung Yon 4uerVFKnLtten 

��� 'XNWLOH 4XHUVFKQLWWH �.ODVVH �� HUUHLFKHQ GHQ LQ )����� GHILQLHUWHQ 9HUVDJHQVZLGHUVWDQG RKQH |UWOLFKHV 
%HXOHQ LP 4XHUVFKQLWW� %HL LKQHQ LVW GLH YROOH $XVQXW]XQJ GHU :HUNVWRIIYHUIHVWLJXQJ ELV ]X GHP YRQ GHU 
/HJLHUXQJ DEKlQJLJHQ 0D[LPDOZHUW GHU 9HUIRUPXQJ HUODXEW� 

��� *HGUXQJHQH 4XHUVFKQLWWH �.ODVVH �� HUUHLFKHQ GLH LQ )����� GHILQLHUWH SODVWLVFKH *UHQ]WUDJIlKLJNHLW� %HL 
LKQHQ LVW GLH YROOH $XVQXW]XQJ GHU :HUNVWRIIYHUIHVWLJXQJ GXUFK GHQ %HJLQQ SODVWLVFKHU ,QVWDELOLWlWHQ 
DXVJHVFKORVVHQ� 

��� 7HLOJHGUXQJHQH 4XHUVFKQLWWH �.ODVVH �� HUUHLFKHQ QXU GLH LQ )����� GHILQLHUWH HODVWLVFKH *UHQ]WUDJ�
IlKLJNHLW� GD VLH DQGHUQIDOOV ZHJHQ ,QVWDELOLWlWHQ LQ GHQ LQHODVWLVFKHQ %HUHLFK NRPPHQ� (V WUHWHQ QXU NOHLQH 
SODVWLVFKH 9HUIRUPXQJHQ LP 4XHUVFKQLWW DXI� GHVVHQ 9HUKDOWHQ LP :HVHQWOLFKHQ VSU|GH EOHLEW� 

��� %HL VFKODQNHQ 4XHUVFKQLWWHQ �.ODVVH �� ZLUG VRZRKO GLH *HEUDXFKVWDXJOLFKNHLW DOV DXFK GLH 7UDJIlKLJNHLW 
GXUFK GDV $XIWUHWHQ |UWOLFKHU %HXOHQ EHVWLPPW� ZHJHQ GHVVHQ GLH 7UDJIlKLJNHLW GHV 4XHUVFKQLWWHV PLW GHP LQ 
)����� GHILQLHUWHQ *UHQ]]XVWDQG GHV HODVWLVFKHQ %HXOHQV ]X HUPLWWHOQ LVW� ,P 4XHUVFKQLWW� GHVVHQ 9HUKDOWHQ 
EHPHUNHQVZHUW VSU|GH LVW� VLQG NHLQH SODVWLVFKHQ 9HUIRUPXQJHQ ]XOlVVLJ� 
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).4 ErmLttOung Ger 7rDgODVt unter NormDOkrDIt 

��� 'LH 7UDJIlKLJNHLW YRQ 4XHUVFKQLWWHQ XQWHU 1RUPDONUDIW NDQQ KLQVLFKWOLFK GHU REHQ JHQDQQWHQ *UHQ]�
]XVWlQGH PLW IROJHGHQ EHVRQGHUHQ 5HJHOQ HUPLWWHOW ZHUGHQ� 

��� 'LH 1RUPDONUDIW I�U HLQHQ EHVWLPPWHQ *UHQ]]XVWDQG NDQQ GXUFK GLH DOOJHPHLQH *OHLFKXQJ� 

f$     N M G1�(G D  �)��� 

DXVJHGU�FNW ZHUGHQ� 

'DEHL LVW 

0�RG � γff =   GHU %HPHVVXQJVZHUW GHU �����'HKQJUHQ]H� VLHKH ������ 

$  GLH 1HWWRTXHUVFKQLWWVIOlFKH� 

M1�D  GHU .RUUHNWXUEHLZHUW QDFK 7DEHOOH )��� DEKlQJLJ YRQ GHP DQJHQRPPHQHQ *UHQ]�
]XVWDQG� 

7DEeOOe ).1 ² 7rDgODVt unter NormDOkrDIt 

NormDOkrDIt *renzzuVtDnG .ODVVLILkDtLon 
GeV 4uerVFKnLtteV .orrekturEeLwert 

1X 9HUVDJHQ .ODVVH � GW1�� � ff=D   
�DEHU � ����� 

1SO 3ODVWLVFK .ODVVH � �1�� =D  

1HO (ODVWLVFK .ODVVH � �1�� =D  

1UHG (ODVWLVFKHV %HXOHQ .ODVVH � $$ �HII1�� =D  

'DEHL LVW 

$HII  GLH ZLUNVDPH 4XHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV �VLHKH ������� 

0�XW � γff =  GHU %HPHVVXQJVZHUW GHU =XJIHVWLJNHLW� VLHKH ������ 

 

��� 'LH PLW GHP YRUDQVWHKHQGHQ 9HUIDKUHQ HUPLWWHOWH 1RUPDONUDIWWUDJIlKLJNHLW HLQHV 4XHUVFKQLWWHV HUIDVVW 
QLFKW GDV .QLFNHQ� GDV QDFK ����� XQWHUVXFKW ZHUGHQ VROOWH� 

��� %HL JHVFKZHL�WHQ 4XHUVFKQLWWHQ VROOWH GHU XQWHU %HU�FNVLFKWLJXQJ GHU :(= QDFK ����� HUPLWWHOWH� 
UHGX]LHUWH :HUW $UHG GHU 1HWWRTXHUVFKQLWWVIOlFKH YHUZHQGHW ZHUGHQ� 

).5 ErmLttOung GeV 7rDgmomenteV 

��� 'LH 7UDJIlKLJNHLW ELHJHEHDQVSUXFKWHU 4XHUVFKQLWWH NDQQ KLQVLFKWOLFK GHU REHQ HUZlKQWHQ *UHQ]]XVWlQGH 
PLW IROJHQGHQ 5HJHOQ HUPLWWHOW ZHUGHQ� 

��� 'DV %LHJHPRPHQW I�U HLQHQ EHVWLPPWHQ *UHQ]]XVWDQG NDQQ GXUFK GLH DOOJHPHLQH *OHLFKXQJ� 

05G = D0�M :HO IG �)��� 
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).4 ErmLttOung Ger 7rDgODVt unter NormDOkrDIt 

��� 'LH 7UDJIlKLJNHLW YRQ 4XHUVFKQLWWHQ XQWHU 1RUPDONUDIW NDQQ KLQVLFKWOLFK GHU REHQ JHQDQQWHQ *UHQ]�
]XVWlQGH PLW IROJHGHQ EHVRQGHUHQ 5HJHOQ HUPLWWHOW ZHUGHQ� 

��� 'LH 1RUPDONUDIW I�U HLQHQ EHVWLPPWHQ *UHQ]]XVWDQG NDQQ GXUFK GLH DOOJHPHLQH *OHLFKXQJ� 

f$     N M G1�(G D  �)��� 

DXVJHGU�FNW ZHUGHQ� 

'DEHL LVW 

0�RG � γff =   GHU %HPHVVXQJVZHUW GHU �����'HKQJUHQ]H� VLHKH ������ 

$  GLH 1HWWRTXHUVFKQLWWVIOlFKH� 

M1�D  GHU .RUUHNWXUEHLZHUW QDFK 7DEHOOH )��� DEKlQJLJ YRQ GHP DQJHQRPPHQHQ *UHQ]�
]XVWDQG� 

7DEeOOe ).1 ² 7rDgODVt unter NormDOkrDIt 

NormDOkrDIt *renzzuVtDnG .ODVVLILkDtLon 
GeV 4uerVFKnLtteV .orrekturEeLwert 

1X 9HUVDJHQ .ODVVH � GW1�� � ff=D   
�DEHU � ����� 

1SO 3ODVWLVFK .ODVVH � �1�� =D  

1HO (ODVWLVFK .ODVVH � �1�� =D  

1UHG (ODVWLVFKHV %HXOHQ .ODVVH � $$ �HII1�� =D  

'DEHL LVW 

$HII  GLH ZLUNVDPH 4XHUVFKQLWWVIOlFKH XQWHU %HU�FNVLFKWLJXQJ |UWOLFKHQ %HXOHQV �VLHKH ������� 

0�XW � γff =  GHU %HPHVVXQJVZHUW GHU =XJIHVWLJNHLW� VLHKH ������ 

 

��� 'LH PLW GHP YRUDQVWHKHQGHQ 9HUIDKUHQ HUPLWWHOWH 1RUPDONUDIWWUDJIlKLJNHLW HLQHV 4XHUVFKQLWWHV HUIDVVW 
QLFKW GDV .QLFNHQ� GDV QDFK ����� XQWHUVXFKW ZHUGHQ VROOWH� 

��� %HL JHVFKZHL�WHQ 4XHUVFKQLWWHQ VROOWH GHU XQWHU %HU�FNVLFKWLJXQJ GHU :(= QDFK ����� HUPLWWHOWH� 
UHGX]LHUWH :HUW $UHG GHU 1HWWRTXHUVFKQLWWVIOlFKH YHUZHQGHW ZHUGHQ� 

).5 ErmLttOung GeV 7rDgmomenteV 

��� 'LH 7UDJIlKLJNHLW ELHJHEHDQVSUXFKWHU 4XHUVFKQLWWH NDQQ KLQVLFKWOLFK GHU REHQ HUZlKQWHQ *UHQ]]XVWlQGH 
PLW IROJHQGHQ 5HJHOQ HUPLWWHOW ZHUGHQ� 

��� 'DV %LHJHPRPHQW I�U HLQHQ EHVWLPPWHQ *UHQ]]XVWDQG NDQQ GXUFK GLH DOOJHPHLQH *OHLFKXQJ� 

05G = D0�M :HO IG �)��� 
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DXVJHGU�FNW ZHUGHQ� 

'DEHL LVW 

fG = fR�γ0� GHU %HPHVVXQJVZHUW GHU �����'HKQJUHQ]H� VLHKH ������ 

:HO GDV HODVWLVFKH :LGHUVWDQGVPRPHQW� 

D0�M GHU .RUUHNWXUEHLZHUW QDFK 7DEHOOH )��� DEKlQJLJ YRQ GHP DQJHQRPPHQHQ *UHQ]]XVWDQG� 

7DEeOOe ).2 ² 7rDgmoment 

%Lege-
moment 

*renz-
zuVtDnG 

4uerVFKnLttV-
kODVVe .orrekturEeLwert 

MX 9HUVDJHQ .ODVVH � 
� � � � �QQ �����������

��0�� ������������� ���== DDD � 

�0 �@��0���ORJ��0��0�����0����>�����@����000�ORJ��>0����
0�0�

�� QQ
M�       

�� ⋅⋅DDD
�DEKlQJLJ YRQ GHU /HJLHUXQJ ² VLHKH $QKDQJ *� 

MSO 3ODVWLVFK .ODVVH � Į0�� = Į� = :SO� :HO 

MHO (ODVWLVFK .ODVVH � �D0�� � �� VLHKH D��X LQ 7DEHOOH ���� 

MUHG (ODVWLVFKHV 
%HXOHQ 

.ODVVH � Į0�� = :HII� :HO �VLHKH ������ 

'DEHL LVW 

Q = QS  GHU ([SRQHQW GHV 5DPEHUJ�2VJRRG�*HVHW]HV� GDV GDV :HUNVWRIIYHUKDOWHQ LP 
SODVWLVFKHQ %HUHLFK GDUVWHOOW �VLHKH $QKDQJ (�� 

Į� XQG Į���  GLH YHUDOOJHPHLQHUWHQ )RUPEHLZHUWH GHV 4XHUVFKQLWWHV� GLH MHZHLOV ]XU PD[LPDOHQ 
.U�PPXQJ ȤX = �ȤHO XQG ��ȤHO JHK|UHQ� ZREHL� ȤHO GLH HODVWLVFKH *UHQ]NU�PPXQJ LVW 
�VLHKH $QKDQJ *�� 

Į�  GHU JHRPHWULVFKH )RUPEHLZHUW� 

:SO GDV SODVWLVFKH :LGHUVWDQGVPRPHQW� 

:HII GDV ZLUNVDPH :LGHUVWDQGVPRPHQW� GDV XQWHU %HU�FNVLFKWLJXQJ GHV |UWOLFKHQ %HXOHQV 
HUPLWWHOW ZXUGH �VLHKH ������� 

��� %HL JHVFKZHL�WHQ 4XHUVFKQLWWHQ VROOWHQ GLH XQWHU %HU�FNVLFKWLJXQJ GHU :(= HUPLWWHOWHQ� UHGX]LHUWHQ 
:HUWH :HII�KD] XQG :SO�KD] GHV HODVWLVFKHQ XQG GHV SODVWLVFKHQ :LGHUVWDQGVPRPHQWHV YHUZHQGHW ZHUGHQ 
�VLHKH ������� 

��� 'HU .RUUHNWXUEHLZHUW Į0�M I�U HLQHQ JHVFKZHL�WHQ 4XHUVFKQLWW GHU .ODVVH � NDQQ PLW GHU IROJHQGHQ 
*OHLFKXQJ HUPLWWHOW ZHUGHQ� 

¸
¸
¹

·
¨
¨
©

§

HO

KD]SO�
UHG0� :

:
   \D   �)��� 

'DEHL LVW 

DDDD\ 0��0��0��0�� XQG    ��    GLH .RUUHNWXUEHLZHUWH I�U QLFKW JHVFKZHL�WH 4XHUVFKQLWWH GHU .ODVVHQ � 
XQG �� 
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DXVJHGU�FNW ZHUGHQ� 

'DEHL LVW 

fG = fR�γ0� GHU %HPHVVXQJVZHUW GHU �����'HKQJUHQ]H� VLHKH ������ 

:HO GDV HODVWLVFKH :LGHUVWDQGVPRPHQW� 

D0�M GHU .RUUHNWXUEHLZHUW QDFK 7DEHOOH )��� DEKlQJLJ YRQ GHP DQJHQRPPHQHQ *UHQ]]XVWDQG� 

7DEeOOe ).2 ² 7rDgmoment 

%Lege-
moment 

*renz-
zuVtDnG 

4uerVFKnLttV-
kODVVe .orrekturEeLwert 

MX 9HUVDJHQ .ODVVH � 
� � � � �QQ �����������

��0�� ������������� ���== DDD � 

�0 �@��0���ORJ��0��0�����0����>�����@����000�ORJ��>0����
0�0�

�� QQ
M�       

�� ⋅⋅DDD
�DEKlQJLJ YRQ GHU /HJLHUXQJ ² VLHKH $QKDQJ *� 

MSO 3ODVWLVFK .ODVVH � Į0�� = Į� = :SO� :HO 

MHO (ODVWLVFK .ODVVH � �D0�� � �� VLHKH D��X LQ 7DEHOOH ���� 

MUHG (ODVWLVFKHV 
%HXOHQ 

.ODVVH � Į0�� = :HII� :HO �VLHKH ������ 

'DEHL LVW 

Q = QS  GHU ([SRQHQW GHV 5DPEHUJ�2VJRRG�*HVHW]HV� GDV GDV :HUNVWRIIYHUKDOWHQ LP 
SODVWLVFKHQ %HUHLFK GDUVWHOOW �VLHKH $QKDQJ (�� 

Į� XQG Į���  GLH YHUDOOJHPHLQHUWHQ )RUPEHLZHUWH GHV 4XHUVFKQLWWHV� GLH MHZHLOV ]XU PD[LPDOHQ 
.U�PPXQJ ȤX = �ȤHO XQG ��ȤHO JHK|UHQ� ZREHL� ȤHO GLH HODVWLVFKH *UHQ]NU�PPXQJ LVW 
�VLHKH $QKDQJ *�� 

Į�  GHU JHRPHWULVFKH )RUPEHLZHUW� 

:SO GDV SODVWLVFKH :LGHUVWDQGVPRPHQW� 

:HII GDV ZLUNVDPH :LGHUVWDQGVPRPHQW� GDV XQWHU %HU�FNVLFKWLJXQJ GHV |UWOLFKHQ %HXOHQV 
HUPLWWHOW ZXUGH �VLHKH ������� 

��� %HL JHVFKZHL�WHQ 4XHUVFKQLWWHQ VROOWHQ GLH XQWHU %HU�FNVLFKWLJXQJ GHU :(= HUPLWWHOWHQ� UHGX]LHUWHQ 
:HUWH :HII�KD] XQG :SO�KD] GHV HODVWLVFKHQ XQG GHV SODVWLVFKHQ :LGHUVWDQGVPRPHQWHV YHUZHQGHW ZHUGHQ 
�VLHKH ������� 

��� 'HU .RUUHNWXUEHLZHUW Į0�M I�U HLQHQ JHVFKZHL�WHQ 4XHUVFKQLWW GHU .ODVVH � NDQQ PLW GHU IROJHQGHQ 
*OHLFKXQJ HUPLWWHOW ZHUGHQ� 

¸
¸
¹

·
¨
¨
©

§

HO

KD]SO�
UHG0� :

:
   \D   �)��� 

'DEHL LVW 

DDDD\ 0��0��0��0�� XQG    ��    GLH .RUUHNWXUEHLZHUWH I�U QLFKW JHVFKZHL�WH 4XHUVFKQLWWH GHU .ODVVHQ � 
XQG �� 
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AnKDng * 
�LQIRUPDWLY� 

 
5otDtLonVkDSDzLtlt 

��� 'LH $QJDEHQ LQ GLHVHP $QKDQJ * JHOWHQ I�U GLH %HVWLPPXQJ GHU QRPLQHOOHQ 7UDJIlKLJNHLW YRQ 
4XHUVFKQLWWHQ GHU .ODVVH �� 'LH $QJDEHQ N|QQHQ DXFK I�U GLH (UPLWWOXQJ GHU 7UDJIlKLJNHLW YRQ 4XHUVFKQLWWHQ 
GHU .ODVVHQ � XQG � YHUZHQGHW ZHUGHQ� ZHQQ JH]HLJW ZLUG� GDVV GLH 5RWDWLRQVNDSD]LWlW RKQH |UWOLFKHV %HXOHQ 
GHU 4XHUVFKQLWWH HUUHLFKW ZLUG� 

��� :HQQ NHLQ 9HUWUDXHQ LQ GLH 9HUIRUPXQJVIlKLJNHLW EHVWHKW RGHU ZHQQ NHLQH VSH]LILVFKHQ 9HUVXFKH PLW 
GHP :HUNVWRII GXUFKJHI�KUW ZHUGHQ N|QQHQ� VROOWH GDV 7UDJPRPHQW MX DXI HLQHQ NRQYHQWLRQHOOHQ 0D[LPDO�
ZHUW GHU %LHJHNU�PPXQJ QDFK IROJHQGHU *OHLFKXQJ EH]RJHQ ZHUGHQ� 

ȤX   ȟȤHO �*��� 

'DEHL LVW  

ȟ HLQ YRP /HJLHUXQJVW\S DEKlQJLJHU 'XNWLOLWlWVEHLZHUW� 

F HO   NRQYHQWLRQHOOHUZHLVH DQJHQRPPHQ DOV HODVWLVFKH %LHJHNU�PPXQJ F ��0 � GLH GHP (UUHLFKHQ GHU 
'HKQJUHQ]H IR LQ GHU DP VWlUNVWHQ EHDQVSUXFKWHQ 5DQGIDVHU HQWVSULFKW� 

��� 'LH �EOLFKHQ $OXPLQLXPOHJLHUXQJHQ N|QQHQ KLQVLFKWOLFK GHU 'XNWLOLWlW LQ ]ZHL *UXSSHQ XQWHUWHLOW ZHUGHQ 
�VLHKH DXFK $QKDQJ +�� 

� VSU|GH /HJLHUXQJHQ PLW � � d İX d � �� I�U GLH ȟ = � DQJHQRPPHQ ZHUGHQ NDQQ� 

� GXNWLOH /HJLHUXQJHQ PLW İX t � �� I�U GLH ȟ = �� DQJHQRPPHQ ZHUGHQ NDQQ� 

��� 'DV HODVWLVFKH XQG �EHUHODVWLVFKH 7UDJYHUKDOWHQ GHV 4XHUVFKQLWWHV NDQQ PLW GHU LQ GHU 5DPEHUJ�
2VJRRG�)RUP EHVFKULHEHQHQ 0RPHQWHQ�.U�PPXQJVEH]LHKXQJ� 

»
»
¼

º

«
«
¬

ª

M
M k  �  

M
M   

P  

��0��0��0F
F

 �*��� 

HUPLWWHOW ZHUGHQ� 

'DEHL LVW 

� M��� XQG Ȥ��� GLH NRQYHQWLRQHOOHQ HODVWLVFKHQ *UHQ]ZHUWH EHL (UUHLFKHQ GHU 'HKQJUHQ]H fR� 

� P XQG k GLH QXPHULVFKHQ 3DUDPHWHU� I�U GLH GLH I�U 4XHUVFKQLWWH XQWHU UHLQHU %LHJXQJ JLOW� 

�

�

��

�

��

OQ

�
��

OQ

D
D
D
D

�
�

   P � �*��� 
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AnKDng * 
�LQIRUPDWLY� 

 
5otDtLonVkDSDzLtlt 

��� 'LH $QJDEHQ LQ GLHVHP $QKDQJ * JHOWHQ I�U GLH %HVWLPPXQJ GHU QRPLQHOOHQ 7UDJIlKLJNHLW YRQ 
4XHUVFKQLWWHQ GHU .ODVVH �� 'LH $QJDEHQ N|QQHQ DXFK I�U GLH (UPLWWOXQJ GHU 7UDJIlKLJNHLW YRQ 4XHUVFKQLWWHQ 
GHU .ODVVHQ � XQG � YHUZHQGHW ZHUGHQ� ZHQQ JH]HLJW ZLUG� GDVV GLH 5RWDWLRQVNDSD]LWlW RKQH |UWOLFKHV %HXOHQ 
GHU 4XHUVFKQLWWH HUUHLFKW ZLUG� 

��� :HQQ NHLQ 9HUWUDXHQ LQ GLH 9HUIRUPXQJVIlKLJNHLW EHVWHKW RGHU ZHQQ NHLQH VSH]LILVFKHQ 9HUVXFKH PLW 
GHP :HUNVWRII GXUFKJHI�KUW ZHUGHQ N|QQHQ� VROOWH GDV 7UDJPRPHQW MX DXI HLQHQ NRQYHQWLRQHOOHQ 0D[LPDO�
ZHUW GHU %LHJHNU�PPXQJ QDFK IROJHQGHU *OHLFKXQJ EH]RJHQ ZHUGHQ� 

ȤX   ȟȤHO �*��� 

'DEHL LVW  

ȟ HLQ YRP /HJLHUXQJVW\S DEKlQJLJHU 'XNWLOLWlWVEHLZHUW� 

F HO   NRQYHQWLRQHOOHUZHLVH DQJHQRPPHQ DOV HODVWLVFKH %LHJHNU�PPXQJ F ��0 � GLH GHP (UUHLFKHQ GHU 
'HKQJUHQ]H IR LQ GHU DP VWlUNVWHQ EHDQVSUXFKWHQ 5DQGIDVHU HQWVSULFKW� 

��� 'LH �EOLFKHQ $OXPLQLXPOHJLHUXQJHQ N|QQHQ KLQVLFKWOLFK GHU 'XNWLOLWlW LQ ]ZHL *UXSSHQ XQWHUWHLOW ZHUGHQ 
�VLHKH DXFK $QKDQJ +�� 

� VSU|GH /HJLHUXQJHQ PLW � � d İX d � �� I�U GLH ȟ = � DQJHQRPPHQ ZHUGHQ NDQQ� 

� GXNWLOH /HJLHUXQJHQ PLW İX t � �� I�U GLH ȟ = �� DQJHQRPPHQ ZHUGHQ NDQQ� 

��� 'DV HODVWLVFKH XQG �EHUHODVWLVFKH 7UDJYHUKDOWHQ GHV 4XHUVFKQLWWHV NDQQ PLW GHU LQ GHU 5DPEHUJ�
2VJRRG�)RUP EHVFKULHEHQHQ 0RPHQWHQ�.U�PPXQJVEH]LHKXQJ� 

»
»
¼

º

«
«
¬

ª

M
M k  �  

M
M   

P  

��0��0��0F
F

 �*��� 

HUPLWWHOW ZHUGHQ� 

'DEHL LVW 

� M��� XQG Ȥ��� GLH NRQYHQWLRQHOOHQ HODVWLVFKHQ *UHQ]ZHUWH EHL (UUHLFKHQ GHU 'HKQJUHQ]H fR� 

� P XQG k GLH QXPHULVFKHQ 3DUDPHWHU� I�U GLH GLH I�U 4XHUVFKQLWWH XQWHU UHLQHU %LHJXQJ JLOW� 

�

�

��

�

��
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�
��
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D
D
D

�
�

   P � �*��� 
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�
 

  
   

  
   k

D

D

D

D

��
P

��

�
P

� ��� ��
� �*��� 

� Į� XQG Į�� VLQG GLH YHUDOOJHPHLQHUWHQ )RUPEHLZHUWH� GLH GHQ .U�PPXQJVZHUWHQ HQWVSUHFKHQ� GLH GDV �� 
RGHU ���IDFKH GHU HODVWLVFKHQ .U�PPXQJ EHWUDJHQ� 

��� 'HU VWDELOH 7HLO GHU 5RWDWLRQVNDSD]LWlW 5 LVW GDV 9HUKlOWQLV GHU SODVWLVFKHQ 5RWDWLRQ LP 9HUVDJHQV]XVWDQG 
TTT HOXS   �      ]XP *UHQ]ZHUW T HO  GHU HODVWLVFKHQ 5RWDWLRQ �%LOG *���� 

�
HO

X

HO

HOX

HO

S �
T
T

T
TT

T

T
   

  �  
      5  �*��� 

'DEHL LVW 

� XT �  GLH ]XU PD[LPDOHQ .U�PPXQJ ȤX JHK|UHQGH PD[LPDOH SODVWLVFKH 5RWDWLRQ� 

� 

 
� 

/egenGe 

�D�  .ODVVH � 4XHUVFKQLWWH�  
�E�  .ODVVH �� � XQG � 4XHUVFKQLWWH 

%LOG *.1 ² DeILnLtLon Ger 5otDtLonVkDSDzLtlt  

��� 'LH 5RWDWLRQVNDSD]LWlW 5 NDQQ PLW IROJHQGHU 1lKHUXQJVJOHLFKXQJ EHUHFKQHW ZHUGHQ� 

�
�

�� �¸
¸

¹

·

¨
¨

©

§
�  

  �  P

k
     5

��P
MM�

MM�
D

D  �*��� 

PLW P XQG k ZLH REHQ GHILQLHUW� 

'HU :HUW Į0�M LVW I�U GLH YHUVFKLHGHQHQ 4XHUVFKQLWWVNODVVHQ LQ 7DEHOOH )�� DQJHJHEHQ� 
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��� �%HL EHNDQQWHP ([SRQHQWHQ Q �VLHKH $QKDQJ (�� N|QQHQ GLH :HUWH Į� XQG Į�� QlKHUXQJVZHLVH PLW 
IROJHQGHQ *OHLFKXQJHQ HUPLWWHOW ZHUGHQ� 

DD ���0�00��������0���0��00��0�0������ Q
�� Q   ��  �*��� 

�0 @��0�ORJ��00����0����>@����000��ORJ�>0���
0�0

�� Q Q     
�� u�uuDD  �*��� 

�'DEHL LVW 

D�   :SO�:HO�� 

:HQQ NHLQH JHQDXHUH %HVWLPPXQJ HUIROJW� VROOWH n   nS �DQJHQRPPHQ ZHUGHQ �VLHKH 7DEHOOH ���D E]Z� 
���E��� 
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AnKDng + 
�LQIRUPDWLY� 

 
)OLe�geOenkYerIDKren EeL DurFKODuItrlgern 

��� 'LH $QJDEHQ LQ GLHVHP $QKDQJ + JHOWHQ EHL 4XHUVFKQLWWHQ GHU .ODVVH � LQ 7UDJZHUNHQ� EHL GHQHQ GDV 
9HUVDJHQ GXUFK (UUHLFKHQ HLQHU *UHQ]GHKQXQJ LQ PHKUHUHQ 4XHUVFKQLWWHQ EHVWLPPW ZLUG� 'LH $QJDEHQ 
N|QQHQ DXFK I�U 7UDJZHUNH PLW 4XHUVFKQLWWHQ GHU .ODVVHQ � XQG � YHUZHQGHW ZHUGHQ� ZHQQ GDV |UWOLFKH 
%HXOHQ GHU 4XHUVFKQLWWH EHL GHU (UPLWWOXQJ GHU 7UDJIlKLJNHLW XQG GHU YHUI�JEDUHQ 'XNWLOLWlW GHU %DXWHLOH 
EHU�FNVLFKWLJW ZLUG� 6LHKH DXFK $QKDQJ *� 

��� 'LH LP )ROJHQGHQ DOV Ä)OLH�JHOHQNYHUIDKUHQ³ EH]HLFKQHWH 6WUXNWXUEHUHFKQXQJ PLW NRQ]HQWULHUWHU 
3ODVWL]LWlW� GLH �EOLFKHUZHLVH I�U 6WDKOWUDJZHUNH YHUZHQGHW ZLUG� NDQQ HEHQVR I�U $OXPLQLXPWUDJZHUNH 
YHUZHQGHW ZHUGHQ� ZHQQ GLH 'XNWLOLWlW GHV 7UDJZHUNHV I�U GLH YROOH $XVELOGXQJ SODVWLVFKHU 0HFKDQLVPHQ 
DXVUHLFKW� 6LHKH ���� ��� XQG ���� 

��� 'DV )OLH�JHOHQNYHUIDKUHQ VROOWH QLFKW EHL %DXWHLOHQ PLW 4XHUQlKWHQ DXI GHU =XJVHLWH DQ GHU 6WHOOH GHV 
)OLH�JHOHQNHV DQJHZHQGHW ZHUGHQ� 

��� ,Q GHU 1DFKEDUVFKDIW GHU )OLH�JHOHQNH VROOWH PLW DOOHQ LP =XJIODQVFK DQJHRUGQHWHQ /|FKHUQ I�U 
9HUELQGXQJVPLWWHO GLH IROJHQGH %HGLQJXQJ HUI�OOW ZHUGHQ 

0�RI0�XQHWI� ����� γγ f$f$ t  �+��� 

�'LHV JLOW I�U 4XHUVFKQLWWH LQQHUKDOE HLQHV $EVWDQGHV LQ 5LFKWXQJ GHU %DXWHLODFKVH ]X EHLGHQ 6HLWHQ GHV 
)OLH�JHOHQNHV YRQ PLQGHVWHQV GHP JU|�HUHQ GHU IROJHQGHQ :HUWH�� 

� �KZ� ZREHL KZ GLH OLFKWH 6WHJK|KH DQ GHU 6WHOOH GHV )OLH�JHOHQNHV LVW� 

� $EVWDQG ]X GHP 1DFKEDUTXHUVFKQLWW� EHL GHP GDV %LHJHPRPHQW LP %DXWHLO DXI GDV ����IDFKH GHU 
0RPHQWHQWUDJIlKLJNHLW LP EHWURIIHQHQ 4XHUVFKQLWW DEJHQRPPHQ KDW� 

� $I LVW GLH 4XHUVFKQLWWVIOlFKH GHV =XJIODQVFKHV XQG $I�QHW LVW GLH 1HWWRTXHUVFKQLWWVIOlFKH LP 4XHUVFKQLWW 
PLW GHQ /|FKHUQ I�U GLH 9HUELQGXQJVPLWWHO� 

��� 'LHVH 5HJHOQ JHOWHQ QLFKW I�U 7UlJHU PLW OlQJV LKUHU $FKVH YHUlQGHUOLFKHP 4XHUVFKQLWW� 

��� %HL $QZHQGXQJ GHV )OLH�JHOHQNYHUIDKUHQV DXI $OXPLQLXPWUDJZHUNH VLQG VRZRKO GLH 'XNWLOLWlW DOV DXFK 
GDV 9HUIHVWLJXQJVYHUKDOWHQ GHU /HJLHUXQJ ]X EHU�FNVLFKWLJHQ� 'LHV I�KUW ]X HLQHP .RUUHNWXUEHLZHUW K I�U GLH 
NRQYHQWLRQHOOH )OLH�VSDQQXQJ� VLHKH ����� 

��� +LQVLFKWOLFK GHU 'XNWLOLWlW VLQG ]ZHL *UXSSHQ YRQ /HJLHUXQJHQ GHILQLHUW� GLH VLFK GDULQ XQWHUVFKHLGHQ RE GLH 
NRQYHQWLRQHOOHQ *UHQ]ZHUWH GHU .U�PPXQJ �FH XQG �0FH HUUHLFKW ZHUGHQ RGHU QLFKW �VLHKH DXFK $QKDQJ *�� 

� VSU|GH /HJLHUXQJHQ �I�U ZHOFKH � � d HX d � ���  
ZHQQ GLH PD[LPDOH =XJGHKQXQJ DXVUHLFKW� HLQH PD[LPDOH NRQYHQWLRQHOOH %LHJHNU�PPXQJ FX� YRQ 
ZHQLJVWHQV �FH HQWVWHKHQ ]X ODVVHQ� 

� GXNWLOH /HJLHUXQJHQ �I�U ZHOFKH HX ! � ���  
ZHQQ GLH PD[LPDOH =XJGHKQXQJ DXVUHLFKW� HLQH PD[LPDOH NRQYHQWLRQHOOH %LHJHNU�PPXQJ FX YRQ 
ZHQLJVWHQV FX YRQ ��FH RGHU PHKU HQWVWHKHQ ]X ODVVHQ� 
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��� :HQQ PDQ HODVWLVFK� �RGHU �VWDUU�� LGHDOSODVWLVFKHV :HUNVWRIIJHVHW] DQQLPPW �VLHKH $QKDQJ *�� ZLUG GDV 
PD[LPDOH %LHJHPRPHQW HLQHV DQ GHU 6WHOOH GHV )OLH�JHOHQNHV YRUOLHJHQGHQ 4XHUVFKQLWWHV YHUHLQEDUXQJV�
JHPl� DOV YROOSODVWLVFKHV 0RPHQW EHUHFKQHW PLW� 

 MX  �D0KIR:HO �+��� 

'DEHL LVW 

�K GHU LQ ���� GHILQLHUWH .RUUHNWXUEHLZHUW�� 

:HO GDV HODVWLVFKH :LGHUVWDQGVPRPHQW� 

��� :HQQ PDQ HLQ 9HUIHVWLJXQJVJHVHW] I�U GHQ :HUNVWRII DQQLPPW �VLHKH $QKDQJ�� ZLUG GDV PD[LPDOH 
%LHJHPRPHQW HLQHV DQ GHU 6WHOOH GHV )OLH�JHOHQNHV YRUOLHJHQGHQ 4XHUVFKQLWWHV YHUHLQEDUXQJVJHPl� DXI 
IROJHQGH :HLVH EHUHFKQHW� 

 MX = D[K fR:HO �+��� 

:REHL ]XVlW]OLFK ]X GHQ ]XYRU GHILQLHUWHQ :HUWHQ K XQG :HO GHU ,QGH[ [ JOHLFK � RGHU �� LVW MH QDFK �GHQ LQ 
��� EHKDQGHOWHQ =lKLJNHLWVHLJHQVFKDIWHQ� GHU /HJLHUXQJ �]XU 'HILQLWLRQ YRQ D� XQG D�� VLHKH $QKlQJH ) 
XQG *�� 

���� 'HU .RUUHNWXUEHLZHUW K LVW LQ GHU :HLVH DQJHSDVVW� GDVV GLH )OLH�JHOHQNEHUHFKQXQJ GLH GHU 
YRUKDQGHQHQ 'XNWLOLWlW GHU /HJLHUXQJ HQWVSUHFKHQGH ZLUNOLFKH PD[LPDOH 7UDJIlKLJNHLW GHV 7UDJZHUNHV HUJLEW� 
,P $OOJHPHLQHQ ZLUG K DXVJHGU�FNW GXUFK� 

F
SQED �

�

�
=K � DEHU  

0�R
0�X

�
�
γ
γ

K
f
f

d  �+��� 

'DEHL LVW QS GHU LP SODVWLVFKHQ %HUHLFK EHVWLPPWH 5DPEHUJ�2VJRRG�9HUIHVWLJXQJVH[SRQHQW GHU /HJLHUXQJ 
�VLHKH ������� )�U 7UDJZHUNH DXV ELHJHEHDQVSUXFKWHQ 7UlJHUQ VLQG GLH .RHIIL]LHQWHQ D� E XQG F YRQ *OHLFKXQJ 
!�+���" LQ 7DEHOOH +�� DQJHJHEHQ� :HUWH GHV .RUUHNWXUEHLZHUWHV Ș�VLQG LQ %LOG +�� DQJHJHEHQ� 

���� 'HU PLW GHP )OLH�JHOHQNYHUIDKUHQ PLW K � � HUPLWWHOWH JOREDOH 6LFKHUKHLWVIDNWRU VROOWH QLFKW JU|�HU VHLQ 
DOV GHU PLW HLQHU OLQHDU HODVWLVFKHQ %HUHFKQXQJ HUPLWWHOWH� :HQQ HU JU|�HU LVW� VROOWHQ GLH (UJHEQLVVH GHU 
HODVWLVFKHQ %HUHFKQXQJ YHUZHQGHW ZHUGHQ� 

�

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

217

215



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

216 

 

%LOG +.1 ² :erte GeV .orrekturEeLwerteVK 

7DEeOOe +.1 ² :erte Ger .oeIILzLenten D� E unG F 

.oeIILzLenten GeV 
*eVetzeV: 

F
SQED �

�
�

=K  

D� = ��� ± ��� D� = ��� ± ��� 

VSU|GH  
/HJLHUXQJHQ 

�FX = �FH� 

GXNWLOH  
/HJLHUXQJHQ 

�FX = ��FH� 

VSU|GH  
/HJLHUXQJHQ 

�FX = �FH� 

GXNWLOH  
/HJLHUXQJHQ 

�FX = ��FH� 

D ���� ���� ���� ���� 

E ���� ���� ���� ���� 

F ���� ���� ���� ���� 
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AnKDng I 
�LQIRUPDWLY� 

 
%LegeGrLOOknLFken Yon 7rlgern VowLe DrLOOknLFken unG %LegeGrLOOknLFken 

Yon geGr�Fkten %DuteLOen 

I.1 IGeDOeV %LegeGrLOOknLFkmoment unG 6FKODnkKeLtVgrDG 

I.1.1 *runGODge 

��� 'DV LGHDOH %LHJHGULOONQLFNPRPHQW HLQHV GXUFK HLQ NRQVWDQWHV %LHJHPRPHQW LQ GHU (EHQH GXUFK GHQ 
6FKXEPLWWHOSXQNW DXI %LHJXQJ EHDQVSUXFKWHQ 7UlJHUV PLW NRQVWDQWHP� V\PPHWULVFKHP 4XHUVFKQLWW PLW 
JOHLFKHQ )ODQVFKHQ XQG *DEHOODJHUXQJ DQ EHLGHQ (QGHQ LVW� 

*,/

(,
 �  

/
*,(,

,
,

(,

*,/

/

(,
   M

W
�

Z
�W]

]

Z

]
�

W
�

�
]

�

FU � SS

S

S
=� � �,��� 

'DEHL LVW 

���� Q 
(  * 
�

 

,W GDV 7RUVLRQVWUlJKHLWVPRPHQW� 

,Z GDV :|OEPRPHQW� 

,] GDV )OlFKHQWUlJKHLWVPRPHQW XP GLH VFKZDFKH $FKVH� 

/  GLH 7UlJHUOlQJH ]ZLVFKHQ GHQ VHLWOLFK JHVW�W]WHQ 3XQNWHQ� 

Q  GLH 4XHUGHKQXQJV]DKO� 

��� 'LH %HGLQJXQJHQ GHU *DEHOODJHUXQJ VLQG� 

� VHLWOLFKH 9HUVFKLHEXQJ YHUKLQGHUW� 9HUGUHKXQJ LQ GHU *UXQGULVVHEHQH XQEHKLQGHUW �k] = ��� 

� 9HUGUHKXQJ XP GLH /lQJVDFKVH YHUKLQGHUW� 9HUZ|OEXQJHQ XQEHKLQGHUW �kZ = ��� 

� 9HUVFKLHEXQJHQ LQ GHU (EHQH GHU %HODVWXQJ YHUKLQGHUW� 9HUGUHKXQJ LQ GHU 7UlJHUHEHQH XQEHKLQGHUW  
�k\ = �� 
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I.1.2 AOOgemeLne *OeLFKungen I�r 7rlger mLt konVtDntem zur VFKwDFKen oGer VtDrken AFKVe 
V\mmetrLVFKem 4uerVFKnLtt   

��� 'DV LGHDOH %LHJHGULOONQLFNPRPHQW HLQHV GXUFK %LHJXQJ XP GLH VWDUNH $FKVH EHDQVSUXFKWHQ 7UlJHUV PLW 
]XU VFKZDFKHQ $FKVH V\PPHWULVFKHP NRQVWDQWHP 4XHUVFKQLWW LVW� 

/
*,(,

M W]
FUFU
S

P=  �,��� 

ZREHL GDV EH]RJHQH GLPHQVLRQVORVH LGHDOH %LHJHGULOONQLFNPRPHQW FUP  EHVWLPPW LVW GXUFK 

»¼
º

«¬
ª �����= ����� M�J�

�
M�J�

�
ZW

]

�
FU ]]]]NP &&&&

k
&

� �,��� 

PLW GHP GLPHQVLRQVORVHQ 7RUVLRQVSDUDPHWHU  
W

Z

Z
ZW *,

(,
/k

SN =  
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D]  GLH DXI GHQ 6FKZHUSXQNW EH]RJHQH .RRUGLQDWH GHV /DVWDQJULIIVSXQNWHV �VLHKH %LOG ,���� 

V]  GLH DXI GHQ 6FKZHUSXQNW EH]RJHQH .RRUGLQDWH GHV 6FKXEPLWWHOSXQNWHV� 

J]  GLH DXI GHQ 6FKXEPLWWHOSXQNW EH]RJHQH .RRUGLQDWH GHV /DVWDQJULIIVSXQNWHV� 

$10(5.81* � 6LHKH ,���� ��� XQG ��� KLQVLFKWOLFK GHU 9RU]HLFKHQYHUHLQEDUXQJHQ �gestrichener Text� 

$10(5.81* � 0M =]  � 0M =\ � I�U 4XHUVFKQLWWH� EHL GHQHQ GLH \�$FKVH �]�$FKVH� 6\PPHWULHDFKVH LVW� 
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I�U HLQHQ 'UXFNVWDE� 
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�&�  'UXFNVHLWH�  
�7�  =XJVHLWH� 

6  6FKXEPLWWHOSXQNW�  
*  6FKZHUSXQNW 

6X� 6E  VLQG GLH 6FKXEPLWWHOSXQNWH YRQ 2EHJXUW 
XQG 8QWHJXUW 

%LOG I.1 ² %ezeLFKnungen unG VorzeLFKenYereLEDrungen I�r EeLGVeLtLg geODgerte ELnIeOGtrlger unter 
*ewLFKtVODVten ()z) oGer .rDgtrlger unter nDFK oEen gerLFKteten /DVten (- )z) 

��� ,Q GHQ 7DEHOOHQ ,�� XQG ,�� ZHUGHQ I�U &�� &� XQG &� I�U XQWHUVFKLHGOLFKH GXUFK GHQ 9HUODXI GHU 
0RPHQWHQOLQLH �EHU GLH /lQJH / ]ZLVFKHQ GHQ VHLWOLFKHQ $EVW�W]XQJHQ JHNHQQ]HLFKQHWH /DVWIlOOH :HUWH 
DQJHJHEHQ� ,Q 7DEHOOH ,�� VLQG GLH :HUWH I�U YHUlQGHUOLFKH :HUWH YRQ k] XQG LQ 7DEHOOH ,�� DXFK I�U 
YHUlQGHUOLFKH :HUWH YRQ NZ DQJHJHEHQ� 

��� :HQQ k] = ��� LVW� LVW &� I�U MHGHV LQ 7DEHOOH ,�� DQJHJHEHQH 9HUKlOWQLV GHU (QGPRPHQWH QlKHUXQJV�
ZHLVH� 

����
� ����������������� ���= \\&  �,��� 

��� )�U GLH %HVWLPPXQJ YRQ ] DQG ]M� VLHKH %LOG ,��� JLOW GLH 9RU]HLFKHQYHUHLEDUXQJ� 

� 'LH .RRUGLQDWH z LVW SRVLWLY LQ 5LFKWXQJ GHV 'UXFNJXUWHV� %HL GHU %HVWLPPXQJ YRQ ]M PLW GHU *OHLFKXQJ LQ 
,���� ��� LVW GLH SRVLWLYH .RRUGLQDWH ] I�U EHLGVHLWLJ JHODJHUWH (LQIHOGWUlJHU PLW *HZLFKWVODVWHQ XQG I�U 
.UDJDUPH PLW QDFK REHQ JHULFKWHWHQ /DVWHQ QDFK REHQ JHULFKWHW XQG NHKUW LKUH 5LFKWXQJ XP� ZHQQ GLH 
/DVWHQ LKUH 5LFKWXQJ XPNHKUHQ� 

� 'DV 9RU]HLFKHQ YRQ ]M VWLPPW PLW GHP GHV %HLZHUWHV \I LQ ,������� �EHUHLQ� %HL GHU (UPLWWOXQJ YRQ \I LVW 
LP )DOOH GHU 0RPHQWHQEHODVWXQJ QDFK 7DEHOOH ,�� GHU 4XHUVFKQLWW DQ GHU 6WHOOH GHV 0RPHQWHV 0 XQG LP 
)DOOH GHU 4XHUEHODVWXQJ QDFK 7DEHOOH ,�� GHU 4XHUVFKQLWW LQ )HOGPLWWH DQ]XVHW]HQ� 

��� )�U GLH %HVWLPPXQJ YRQ ]J JLOW GLH 9RU]HLFKHQYHUHLQEDUXQJ� 

� EHL *HZLFKWVODVWHQ LVW ]J SRVLWLY� ZHQQ GLHVH REHUKDOE GHV 6FKXEPLWWHOSXQNWHV DQJUHLIHQ  

� LP DOOJHPHLQHQ )DOO LVW ]J SRVLWLY I�U /DVWHQ� GLH YRQ LKUHP $QJULIIVSXQNW ]XP 6FKXEPLWWHOSXQNW KLQ 
JHULFKWHW VLQG� 
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7DEeOOe I.1 ² %eLwerte �& unG �&  Ln AEKlngLgkeLt Yon Gen YerVFKLeGenen VerKlOtnLVVen \  Ger 
EnGmomente� :erten GeV .nLFkOlngenEeLwerteV ]k  VowLe Gen :erten Ger 4uerVFKnLttVSDrDmeter I\  
unG ZWN . EnGmomentenEeODVtung GeV geOenkLg geODgerten ELnIeOGtrlgerV mLt .nLFkOlngenEeLwerten 
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7DEeOOe I.2 ² %eLwerte &�� &� unG &� Ln AEKlngLgkeLt Yon YerVFKLeGenen 4uerEeODVtungen� 
.nLFkOlngenEeLwerten \k � ]k � Zk � unG Gen 4uerVFKnLttVSDrDmetern I\  unG ZWN  
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7DEeOOe I.2 ² %eLwerte &�� &� unG &� Ln AEKlngLgkeLt Yon YerVFKLeGenen 4uerEeODVtungen� 
.nLFkOlngenEeLwerten \k � ]k � Zk � unG Gen 4uerVFKnLttVSDrDmetern I\  unG ZWN  
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I.1.3 7rlger mLt konVtDntem 4uerVFKnLtt� Ger zur VtDrken AFKVe V\mmetrLVFK� 
zentrDOV\mmetrLVFK oGer GoSSeOtV\mmetrLVFK LVt 

��� %HL LP 6FKXEPLWWHOSXQNW UHFKWZLQNOLJ ]XU VWDUNHQ $FKVH EHODVWHWHQ 7UlJHUQ PLW NRQVWDQWHP 4XHUVFKQLWW� 
GHU ]XU VWDUNHQ $FKVH V\PPHWULVFK� ]HQWUDOV\PPHWULVFK RGHU GRSSHOWV\PPHWULVFK LVW� %LOG ,��� LVW ]M = � XQG 
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%LOG I.2 ² 7rlger mLt konVtDntem 4uerVFKnLtt� Ger zur VtDrken AFKVe V\mmetrLVFK� 
zentrDOV\mmetrLVFK oGer GoSSeOtV\mmetrLVFK LVt 

��� %HL 7UlJHUQ XQWHU EHOLHELJHU %HODVWXQJ �]� %� XQWHUVFKLHGOLFKH (QGPRPHQWH LQ 9HUELQGXQJ PLW EHOLHELJHU 
4XHUEHODVWXQJ�� GLH DQ EHLGHQ (QGHQ JHODJHUW � �=\k � �=]k � ���� dd Zk � VLQG� RGHU I�U 7UlJHUDEVFKQLWWH 
]ZLVFKHQ VHLWOLFKHQ $EVW�W]XQJHQ NDQQ ]XU %HVWLPPXQJ HLQHV 1lKHUXQJVZHUWHV GHV LGHDOHQ %LHJHGULOONQLFN�
PRPHQWHV PLW GHQ EHLGHQ LQ ,������� XQG ��� DQJHJHEHQHQ *OHLFKXQJHQ GHU IROJHQGH :HUW I�U GHQ %HLZHUW �&  
YHUZHQGHW ZHUGHQ� 
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'DEHL LVW  

PD[M   GHU JU|�WH %HPHVVXQJVZHUW GHV %LHJHPRPHQWHV� 

�������� � MM   GLH %HPHVVXQJVZHUWH GHV %LHJHPRPHQWHV LQ GHQ 9LHUWHOVSXQNWHQ XQG 

���M   GHU %HPHVVXQJVZHUW GHV %LHJHPRPHQWHV LQ )HOGPLWWH RGHU GHU 0LWWH GHV 7UlJHU�
DEVFKQLWWHV ]ZLVFKHQ ]ZHL EHQDFKEDUWHQ 4XHUVFKQLWWHQ� GLH VHLWOLFK DEJHVW�W]W VLQG� 

��� 'HU GXUFK �,��� EHVWLPPWH %HLZHUW &� NDQQ DXFK LQ *OHLFKXQJ �,��� YHUZHQGHW ZHUGHQ� MHGRFK QXU ]XVDP�
PHQ PLW GHP PD�JHEHQGHQ %HLZHUW &�� GHU I�U GLH YRUOLHJHQGHQ %HODVWXQJV� XQG 5DQGEHGLQJXQJHQ JLOW� 'DV 
EHGHXWHW� GDVV I�U GLH VHFKV )lOOH LQ 7DEHOOH ,�� PLW GHU 5DQGEHGLQJXQJ �������� dd== Z]\ kkk  ZLH REHQ 

IHVWJHVWHOOW GHU :HUW ���� =&  LQ 9HUELQGXQJ PLW �,��� LQ �,��� DOV 1lKHUXQJ YHUZHQGHW ZHUGHQ NDQQ� 
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I.1.3 7rlger mLt konVtDntem 4uerVFKnLtt� Ger zur VtDrken AFKVe V\mmetrLVFK� 
zentrDOV\mmetrLVFK oGer GoSSeOtV\mmetrLVFK LVt 
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%LOG I.2 ² 7rlger mLt konVtDntem 4uerVFKnLtt� Ger zur VtDrken AFKVe V\mmetrLVFK� 
zentrDOV\mmetrLVFK oGer GoSSeOtV\mmetrLVFK LVt 

��� %HL 7UlJHUQ XQWHU EHOLHELJHU %HODVWXQJ �]� %� XQWHUVFKLHGOLFKH (QGPRPHQWH LQ 9HUELQGXQJ PLW EHOLHELJHU 
4XHUEHODVWXQJ�� GLH DQ EHLGHQ (QGHQ JHODJHUW � �=\k � �=]k � ���� dd Zk � VLQG� RGHU I�U 7UlJHUDEVFKQLWWH 
]ZLVFKHQ VHLWOLFKHQ $EVW�W]XQJHQ NDQQ ]XU %HVWLPPXQJ HLQHV 1lKHUXQJVZHUWHV GHV LGHDOHQ %LHJHGULOONQLFN�
PRPHQWHV PLW GHQ EHLGHQ LQ ,������� XQG ��� DQJHJHEHQHQ *OHLFKXQJHQ GHU IROJHQGH :HUW I�U GHQ %HLZHUW �&  
YHUZHQGHW ZHUGHQ� 

���
���

�
����

�
���

�
����

PD[
� d

��
=

MMM

M
& � �,��� 

'DEHL LVW  

PD[M   GHU JU|�WH %HPHVVXQJVZHUW GHV %LHJHPRPHQWHV� 

�������� � MM   GLH %HPHVVXQJVZHUWH GHV %LHJHPRPHQWHV LQ GHQ 9LHUWHOVSXQNWHQ XQG 

���M   GHU %HPHVVXQJVZHUW GHV %LHJHPRPHQWHV LQ )HOGPLWWH RGHU GHU 0LWWH GHV 7UlJHU�
DEVFKQLWWHV ]ZLVFKHQ ]ZHL EHQDFKEDUWHQ 4XHUVFKQLWWHQ� GLH VHLWOLFK DEJHVW�W]W VLQG� 

��� 'HU GXUFK �,��� EHVWLPPWH %HLZHUW &� NDQQ DXFK LQ *OHLFKXQJ �,��� YHUZHQGHW ZHUGHQ� MHGRFK QXU ]XVDP�
PHQ PLW GHP PD�JHEHQGHQ %HLZHUW &�� GHU I�U GLH YRUOLHJHQGHQ %HODVWXQJV� XQG 5DQGEHGLQJXQJHQ JLOW� 'DV 
EHGHXWHW� GDVV I�U GLH VHFKV )lOOH LQ 7DEHOOH ,�� PLW GHU 5DQGEHGLQJXQJ �������� dd== Z]\ kkk  ZLH REHQ 

IHVWJHVWHOOW GHU :HUW ���� =&  LQ 9HUELQGXQJ PLW �,��� LQ �,��� DOV 1lKHUXQJ YHUZHQGHW ZHUGHQ NDQQ� 
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��� %HL 'XUFKODXIWUlJHUQ NDQQ GDV IROJHQGH 1lKHUXQJVYHUIDKUHQ DQJHZHQGHW ZHUGHQ� 'HU (LQIOXVV GHU GHU 
.RQWLQXLWlW LQ 4XHUULFKWXQJ DQ GHQ hEHUJDQJVVWHOOHQ ]ZLVFKHQ GHQ HLQ]HOQHQ $EVFKQLWWHQ EOHLEW 
XQEHU�FNVLFKWLJW� XQG I�U MHGHQ $EVFKQLWW ZLUG LQ 4XHUULFKWXQJ HLQH JHOHQNLJH /DJHUXQJ DQJHVHW]W� $XI GLHVH 
:HLVH ZLUG GLH HODVWLVFKH 9HU]ZHLJXQJVODVW MHGHV $EVFKQLWWHV I�U GHQ 0RPHQWHQYHUODXI LQ GHU 7UlJHUHEHQH 
�*OHLFKXQJ �,��� NDQQ I�U &� YHUZHQGHW ZHUGHQ� XQG GLH $EVFKQLWWVOlQJH / DOV .QLFNOlQJH HUPLWWHOW� 'LHVH 
9HUIDKUHQ HUJLEW HLQH YRUVLFKWLJH $EVFKlW]XQJ� 

I.1.4 .rDgtrlger mLt konVtDntem� zur VFKwDFKen AFKVe V\mmetrLVFKem 4uerVFKnLtt  

��� )�U GHQ GXUFK %LHJXQJ XP GLH VWDUNH $FKVH EHDQVSUXFKWHQ .UDJWUlJHU PLW NRQVWDQWHP� ]XU VFKZDFKHQ 
$FKVH V\PPHWULVFKHP 4XHUVFKQLWW ZLUG GDV LGHDOH %LHJHGULOONQLFNPRPHQW GXUFK *OHLFKXQJ �,��� PLW GHP 
EH]RJHQHQ GLPHQVLRQVORVHQ LGHDOHQ %LHJHGULOONQLFNPRPHQW FUP  QDFK GHQ 7DEHOOHQ ,�� XQG ,�� EHVWLPPW� ,Q 
GHQ 7DEHOOHQ ,�� XQG ,�� VROOWH QLFKWOLQHDUH ,QWHUSRODWLRQ EHQXW]W ZHUGHQ� 

��� )�U M]  XQG ]J JLOW GLH 9RU]HLFKHQYHUHLQEDUXQJ LQ ,���� ��� XQG ����  

7DEeOOe I.3 ² %ezogeneV GLmenVLonVOoVeV LGeDOeV %LegeGrLOOknLFkmoment FUP  I�r .rDgtrlger 
��� Z]\ === kkk  unter ELnzeOODVt ) Dm IreLen EnGe 
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��� %HL 'XUFKODXIWUlJHUQ NDQQ GDV IROJHQGH 1lKHUXQJVYHUIDKUHQ DQJHZHQGHW ZHUGHQ� 'HU (LQIOXVV GHU GHU 
.RQWLQXLWlW LQ 4XHUULFKWXQJ DQ GHQ hEHUJDQJVVWHOOHQ ]ZLVFKHQ GHQ HLQ]HOQHQ $EVFKQLWWHQ EOHLEW 
XQEHU�FNVLFKWLJW� XQG I�U MHGHQ $EVFKQLWW ZLUG LQ 4XHUULFKWXQJ HLQH JHOHQNLJH /DJHUXQJ DQJHVHW]W� $XI GLHVH 
:HLVH ZLUG GLH HODVWLVFKH 9HU]ZHLJXQJVODVW MHGHV $EVFKQLWWHV I�U GHQ 0RPHQWHQYHUODXI LQ GHU 7UlJHUHEHQH 
�*OHLFKXQJ �,��� NDQQ I�U &� YHUZHQGHW ZHUGHQ� XQG GLH $EVFKQLWWVOlQJH / DOV .QLFNOlQJH HUPLWWHOW� 'LHVH 
9HUIDKUHQ HUJLEW HLQH YRUVLFKWLJH $EVFKlW]XQJ� 

I.1.4 .rDgtrlger mLt konVtDntem� zur VFKwDFKen AFKVe V\mmetrLVFKem 4uerVFKnLtt  
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EH]RJHQHQ GLPHQVLRQVORVHQ LGHDOHQ %LHJHGULOONQLFNPRPHQW FUP  QDFK GHQ 7DEHOOHQ ,�� XQG ,�� EHVWLPPW� ,Q 
GHQ 7DEHOOHQ ,�� XQG ,�� VROOWH QLFKWOLQHDUH ,QWHUSRODWLRQ EHQXW]W ZHUGHQ� 

��� )�U M]  XQG ]J JLOW GLH 9RU]HLFKHQYHUHLQEDUXQJ LQ ,���� ��� XQG ����  

7DEeOOe I.3 ² %ezogeneV GLmenVLonVOoVeV LGeDOeV %LegeGrLOOknLFkmoment FUP  I�r .rDgtrlger 
��� Z]\ === kkk  unter ELnzeOODVt ) Dm IreLen EnGe 

%eODVtung 
unG 

AuIODger-
EeGLngungen  

W

Z
*,
(,

/
S

== ZWZk N

0ZWN=  

W

]J

*,
(,

/
]S

0JJ]k ]] ==
 

 

  

0
W

]M
MM]k

*,
(,

/
]

]]
S

==  
 

±� ±� ±� � � � � 

 

� 

 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ������ 
±� ����� ����� ����� ����� ����� ����� ������ 
±� ����� ����� ����� ����� ����� ����� ������ 

��� 

 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ������ 
±� ����� ����� ����� ����� ����� ����� ������ 
±� ����� ����� ����� ����� ����� ����� ������ 

� 

 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ������ 
±� ����� ����� ����� ����� ����� ����� ������ 
±� ����� ����� ����� ����� ����� ����� ������ 

� 

 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ������ 
±� ����� ����� ����� ����� ����� ������ ������ 
±� ����� ����� ����� ����� ����� ������ ������ 

� 

 � ����� ����� ����� ����� ����� ����� ����� 
 � ����� ����� ����� ����� ����� ����� ������ 
 � ����� ����� ����� ����� ����� ������ ������ 
±� ����� ����� ����� ����� ������ ������ ������ 
±� ����� ����� ����� ������ ������ ������ ������ 

 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

227

225



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

226 

D�  )�U 0M =] � 0J =]  XQG  �ZW0 dN �  �
ZW0ZW0FU 0���0�������� NNP ��= . 

E�  )�U 0M =] � �� J dd� ]  XQG �ZW dN  NDQQ FUP DXFK PLW GHQ *OHLFKXQJHQ �,��� XQG �,��� EHVWLPPW 

ZHUGHQ� ZREHL GLH IROJHQGHQ 1lKHUXQJHQ I�U GLH %HLZHUWH �� &�&  I�U GHQ .UDJWUlJHU XQWHU (LQ]HOODVW )�
DP IUHLHQ (QGH YHUZHQGHW ZHUGHQ VROOWHQ�  
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D�  )�U 0M =] � 0=J]  XQG  �0 dZWN �  �
00 0���0����0��� ZWZWFU NNP ��= .  

E�  )�U 0M =] � �� J dd� ]  XQG �ZW dN  NDQQ FUP  DXFK PLW GHQ *OHLFKXQJHQ �,��� XQG �,��� EHVWLPPW 

ZHUGHQ� ZREHL GLH IROJHQGHQ 1lKHUXQJHQ I�U GLH %HLZHUWH ��� &&  I�U GHQ .UDJWUlJHU XQWHU *OHLFK�
VWUHFNHQODVW T YHUZHQGHW ZHUGHQ VROOWHQ� 
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I.2 6FKODnkKeLtVgrDG I�r %LegGrLOOknLFken oKne NormDOkrDIt 

��� 'HU DOOJHPHLQH $XVGUXFN I�U GHQ EH]RJHQHQ 6FKODQNKHLWVJUDG O/7  I�U %LHJHGULOONQLFNHQ RKQH 1RUPDO�
NUDIW LVW� 
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'DEHL LVW 

D  GHU )RUPIDNWRU QDFK 7DEHOOH ���� 

��� $OWHUQDWLY NDQQ I�U GLH LQ 7DEHOOH ,�� EHKDQGHOWHQ ,� XQG 8�3URILOH O/7  PLW 
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'DEHL LVW 

]FU�/  GLH .QLFNOlQJH I�U GDV %LHJHGULOONQLFNHQ� 

]L  GHU 7UlJKHLWVUDGLXV ]XU VFKZDFKHQ $FKVH I�U GHQ %UXWWRTXHUVFKQLWW� 

K  GLH *HVDPWK|KH GHV 4XHUVFKQLWWHV� 

�W  GLH *XUWGLFNH � WW =�  I�U GLH )DOO � XQG � LQ 7DEHOOH ,��� LVW XQG 

; XQG <  GLH PLW 7DEHOOH ,�� EHVWLPPWHQ %HLZHUWH VLQG� )�U &�3URILOH �3URILO �� LQ 7DEHOOH ,��� LVW  
; = ���� XQG < = ������ 'HU $QVDW] ; = ��� DQG < = ���� OLHJW LQ MHGHP )DOOH DXI GHU 
VLFKHUHQ 6HLWH� 
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��� $XFK ZHQQ GLH *XUWYHUVWlUNXQJ �HLQHV ,� RGHU 8�3URILOV PLW JOHLFKEOHLEHQGHU 'LFNH W� QLFKW JHQDX GLH 
LQ 7DEHOOH ,�� GDUJHVWHOOWH )RUP KDW �HLQIDFKH /LSSHQ�� LVW HV ]XOlVVLJ /7O  PLW RELJHP $XVGUXFN ]X 
EHVWLPPHQ� ZHQQ ; XQG < I�U HLQH JOHLFKZHUWLJH HLQIDFKH /LSSH EHVWLPPW ZHUGHQ� GLH GLH JOHLFKH LQQHUH +|KH 
c KDW XQG ]L  I�U GHQ 4XHUVFKQLWW PLW GHU WDWVlFKOLFK YRUOLHJHQGHQ 9HUVWlUNXQJ EHVWLPPW ZLUG� 

��� ,Q GHU 5HJHO LVW // 0��]FU� = � 'DEHL LVW / GHU WDWVlFKOLFKH $EVWDQG GHU 3XQNWH� LQ GHQHQ GHU 'UXFNJXUW 
VHLWOLFK JHVW�W]W ZLUG� :HQQ DQ GLHVHQ EHLGHQ 3XQNWHQ GHU (QGHQ HLQHV $EVFKQLWWHV I�U EHLGH *XUWH GLH 
9HUGUHKXQJ XP GLH ]�$FKVH YHUKLQGHUW LVW� NDQQ GLH /lQJH / LP )DOOH HLQHU WKHRUHWLVFK YROOVWlQGLJHQ 
9HUKLQGHUXQJ PLW GHP )DNWRU ���� LQ GHP )DOOH SUDNWLVFK HUUHLFKEDUHU YROOVWlQGLJHU 9HUKLQGHUXQJ PLW GHP 
)DNWRU ��� XQG LQ GHP )DOOH HLQHU WHLOZHLVHQ 9HUKLQGHUXQJ PLW GHP )DNWRU ���� DEJHPLQGHUW ZHUGHQ� 'LHVH 
.QLFNOlQJHQEHLZHUWH VROOWHQ PLW GHP )DNWRU ��� PXOWLSOL]LHUW ZHUGHQ� ZHQQ GLH 7UlJHU PLW GHQ LQ 7DEHOOH ,�� 
DQJHJHEHQHQ 4XHUVFKQLWWHQ GXUFK GHVDELOLVLHUHQGH 4XHUODVWHQ EHODVWHW VLQG� GLH DXI GHU +|KH GHV 
2EHUJXUWHV DQJUHLIHQ� %HL 7UlJHUQ� GLH �EHU LKUH JDQ]H /lQJH DXVZHLFKHQ N|QQHQ� NDQQ DXI (QGVWHLIHQ 
YHU]LFKWHW ZHUGHQ� ZHQQ ]XGHP ]FU�/  XP GHQ %HWUDJ �K JHJHQ�EHU GHP DQGHUQIDOOV JHOWHQGHQ :HUW 
YHUJU|�HUW ZLUG� 'DV YHUHLQIDFKWH 9HUIDKUHQ QDFK ,����� XQG ��� VROOWH EHL .UDJWUlJHUQ QXU YHUZHQGHW ZHUGHQ� 
ZHQQ JHHLJQHWH :HUWH YRQ ]FU�/  EHNDQQW VLQG� GLH DOOH $UWHQ GHU .UDJDUPHLQVSDQQXQJ XQG GHVWDELOLVLHUHQGH 
:LUNXQJHQ GHU 4XHUEHODVWXQJ EHU�FNVLFKWLJHQ� 
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I.3 IGeDOe DrLOOknLFkODVt unG %LegeGrLOOknLFkODVt EeL A[LDOEeODVtung 

��� 'LH LGHDOH 'ULOONQLFNODVW XQG %LHJHGULOONQLFNODVW NFU !HLQHV DQ VHLQHQ EHLGHQ (QGHQ XQWHU YHUVFKLHGHQHQ 
%HGLQJXQJHQ JHODJHUWHQ"� GXUFK HLQH NRQVWDQWH $[LDONUDIW LP 6FKZHUSXQNW EHODVWHWHQ %DXWHLOV PLW 
NRQVWDQWHP 4XHUVFKQLWW LVW EHVWLPPW GXUFK� 
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 V\  XQG V]  VLQG GLH .RRUGLQDWHQ GHV 6FKXEPLWWHOSXQNWHV EH]�JOLFK GHV 6FKZHUSXQNWHV� 

���\Z Z\ kkD  XQG ���]Z Z] kkD  KlQJHQ YRQ GHU .RPELQDWLRQ GHU %LHJH� PLW GHQ 7RUVLRQVUDQGEHGLQ�
JXQJHQ DE� VLHKH 7DEHOOH ,��� 'LH 6\PEROH I�U GLH 7RUVLRQVUDQGEHGLQJXQJHQ VLQG LQ 7DEHOOH ,�� HUNOlUW� 
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7DEeOOe I.6 ² :erte Yon \ZD  unG ]ZD  I�r .omELnDtLonen Ger %Lege- unG 7orVLonVrDnGEeGLngungen 
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7DEeOOe I.� ² 7orVLonVrDnGEeGLngungen Ln 7DEeOOe I.6 

6\mEoO 
Ln 7DEeOOe I.6 

VerIormung 
GeV %DuteLOenGeV  7orVLonVrDnGEeGLngungen 

 
 

9HUGUHKXQJ YHUKLQGHUW� 

9HUZ|OEXQJ IUHL 

 
 

9HUGUHKXQJ YHUKLQGHUW�  

9HUZ|OEXQJ YHUKLQGHUW 

 
 

9HUGUHKXQJ IUHL� 9HUZ|OEXQJ IUHL 

 
 

9HUGUHKXQJ IUHL� 

9HUZ|OEXQJ YHUKLQGHUW 

 

��� %HL ]XU z�$FKVH V\PPHWULVFKHQ 4XHUVFKQLWWHQ LVW V\ = � XQG *OHLFKXQJ �,���� KDW GLH /|VXQJHQ� 

 NN \FU��FU� =  �%LHJHNQLFNHQ� �,���� 

 L]NNNNNN
L]

N V
V

»¼
º

«¬
ª ����

�
= ���������

�����
� ��

V]Z7FU�]FU�
�

7FU�]FU�7FU�]FU���
V]Z

���FU� D
D

   

  �%LHJHGULOONQLFNHQ� �,���� 

��� %HL GRSSHOWV\PPHWULVFKHQ 4XHUVFKQLWWHQ LVW 0V =\  XQG 0V =]  XQG *OHLFKXQJ �,���� KDW GLH /|VXQJHQ� 
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-.4 4uerVFKnLttVwerte oIIener� G�nnwDnGLger 4uerVFKnLtte  

��� 8QWHUWHLOH GHQ 4XHUVFKQLWW LQ n 7HLOH� 1XPPHULHUH GLH 7HLOH PLW � ELV n�  

)�JH ]ZLVFKHQ GHQ 7HLOHQ .QRWHQ HLQ XQG QXPPHULHUH GLHVH PLW � ELV n�  
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ZREHL GLH .RRUGLQDWHQ GHU 0LWWHOSXQNWH GHU 4XHUVFKQLWWVWHLOH EH]�JOLFK �GHV 6FKZHUSXQNWHV� GXUFK GLH 
IROJHQGHQ *OHLFKXQJHQ EHVWLPPW ZHUGHQ 
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$10(5.81* �M =]  � �M =\ � I�U 4XHUVFKQLWWH� EHL GHQHQ GLH \�$FKVH �z�$FKVH� 6\PPHWULHDFKVH LVW� VLHKH %LOG -��� 

-.5 4uerVFKnLttVwerte oIIener� YerzweLgter 4uerVFKnLtte 

 

 4XHUVFKQLWW .QRWHQ XQG 4XHUVFKQLWWVWHLOH /LQLHQPRGHOO 

%LOG -.4 ² .noten unG 7eLOe Ln YerzweLgten 4uerVFKnLtten 

��� )�U YHU]ZHLJWH 4XHUVFKQLWWH N|QQHQ GLH *OHLFKXQJHQ LQ -�� YHUZHQGHW ZHUGHQ� LQGHP PDQ PLW 'LFNHQ t = � 
]XU 9HU]ZHLJXQJ ]XU�FNNHKUW XQG GRUW PLW GHP QlFKVWHQ 7HLO PLW �zW IRUWIlKUW� VLHKH =ZHLJ � ± � ± � XQG  
� ± � LQ %LOG -��� 
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AnKDng . 
�LQIRUPDWLY� 

 
0LttrDgenGe %reLten EeL Ger %DuteLOEemeVVung 

..1 AOOgemeLneV 

��� ,Q )ODQVFKHQ NDQQ GLH JDQ]H %UHLWH DOV PLWWUDJHQG DQJHVHW]W ZHUGHQ� ZHQQ �0�H0 /E � � ZREHL GLH 
)ODQVFKEUHLWH 0E  GHU HLQVHLWLJ �YRP 6WHJ� �EHUVWHKHQGH 7HLO RGHU GLH KDOEH %UHLWH HLQHV LQQHUHQ 
4XHUVFKQLWWVWHLOV �)ODQVFK EHL +RKOTXHUVFKQLWWHQ� XQG H/  GHU $EVWDQG GHU EHQDFKEDUWHQ 0RPHQWHQQXOOSXQNWH 
LVW� VLHKH .�������� 

$10(5.81* 'HU 1DWLRQDOH $QKDQJ GDUI IHVWOHJHQ� LQ ZHOFKHQ )lOOHQ EHL *UHQ]]XVWlQGHQ GHU 7UDJIlKLJNHLW GLH YROOH 
%UHLWH DOV PLWWUDJHQG DQJHVHW]W ZHUGHQ GDUI� )�U $XIODJHUEHUHLFKH� .UDJDUPH XQG %HUHLFKH PLW NRQ]HQWULHUWHQ /DVWHQ ZLUG 

���H0 /E �  HPSIRKOHQ� )�U GHQ )HOGEHUHLFK �GXUFKKlQJHQGH 0RPHQWHQOLQLH� ZLUG ���H0 /E �  HPSIRKOHQ� 

��� :HQQ GLH REHQ JHQDQQWH *UHQ]H �EHUVFKULWWHQ LVW� VROOWH GLH PLWWUDJHQGH %UHLWH YRQ )ODQVFKHQ LQ GHQ 
1DFKZHLVHQ I�U GLH *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW XQG GHU (UP�GXQJ GXUFK HLQH .���� 
HQWVSUHFKHQGH ZLUNVDPH %UHLWH XQG HLQH 6SDQQXQJVYHUWHLOXQJ QDFK .���� EHU�FNVLFKWLJW ZHUGHQ� =XU 
ZLUNVDPHQ %UHLWH LQ GHQ *UHQ]]XVWlQGHQ GHU 7UDJIlKLJNHLW VLHKH .��� 

��� 'LH GXUFK DP )ODQVFK LQ GHU 6WHJHEHQH ZLUNHQGH |UWOLFKH /DVWHQ LP HODVWLVFKHQ =XVWDQG HU]HXJWHQ 
6SDQQXQJHQ VROOWHQ QDFK .���� EHVWLPPW ZHUGHQ� 

..2 AOV wLrkVDm DnzuVetzenGe mLttrDgenGe %reLten 

..2.1 %eLwert I�r GLe mLttrDgenGe %reLte 

��� 'LH PLWWUDJHQGH %UHLWH HIIE  LP HODVWLVFKHQ =XVWDQG VROOWH PLW� 

0VHII EE E=  �.��� 

EHVWLPPW ZHUGHQ� ZR]X GHU %HLZHUW VE  LQ 7DEHOOH .�� DQJHJHEHQ LVW� 

$10(5.81* 'LHVH PLWWUDJHQGH %UHLWH NDQQ I�U *UHQ]]XVWlQGH GHU *HEUDXFKVWDXJOLFKNHLW PD�JHEHQG ZHUGHQ� 

��� :HQQ EHQDFKEDUWH )HOGVW�W]ZHLWHQ VLFK XP QLFKW PHKU DOV ��� XQWHUVFKHLGHQ XQG $XVNUDJXQJHQ QLFKW 
JU|�HU DOV GLH KDOEH 6W�W]ZHLWH GHV DQVFKOLH�HQGHQ )HOGHV VLQG� NDQQ GLH ZLUNVDPH /lQJH H/  PLW %LOG .�� 
EHVWLPPW ZHUGHQ� $QGHUQIDOOV VROOWH I�U H/  GHU $EVWDQG GHU EHQDFKEDUWHQ 0RPHQWHQQXOOSXQNWH DQJHVHW]W 
ZHUGHQ� 
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%LOG ..1 ² :LrkVDme /lnge /H I�r DurFKODuItrlger unG VerteLOung Ger mLttrDgenGen %reLte 

 

 
/egenGe 

� I�U DXVNUDJHQGH )ODQVFKH�  
� I�U LQQHUH )ODQVFKH�  
� 3ODWWHQGLFNH W�  
� 6WHLIHQ PLW ¦= LVW�VW $$  

%LOG ..2 ² DeILnLtLon Ger %ezeLFKnungen zur mLttrDgenGen %reLte 
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7DEeOOe ..1 ² %eLwert EV I�r GLe mLttrDgenGe %reLte 

N  6WHOOH GHV 1DFKZHLVHV VE  

����dN   ���V =E  

�������� d� N  

)HOGEHUHLFK ��V�V
����

�
N

EE
�

==  

=ZLVFKHQVW�W]HQEHUHLFK ��
����������������

�
NNN

EE
���

==  

����!N  

)HOGEHUHLFK 
N

EE
���
�

�V�V ==  

=ZLVFKHQVW�W]HQEHUHLFK 
N

EE
���
�

�V�V ==  

$OO N  (QGDXIODJHU �V�0V� ��0���0���0� ENE �=  DEHU �V�0V� EE d  

$OO N  .UDJDUP �V�V EE =  DP $XIODJHU XQG DP (QGH 

H00 � /EDN =  PLW ���� 0VW0 WE$�=D  

ZREHL VW$  GLH 4XHUVFKQLWWVIOlFKH DOOHU /lQJVVWHLIHQ LQQHUKDOE GHU %UHLWH 0E  LVW XQG GLH DQGHUHQ 
)RUPHO]HLFKHQ LQ %LOG .�� XQG %LOG .�� GHILQLHUW VLQG� 

 

..2.2 6SDnnungVYerteLOung Lm )DOOe Ger mLttrDgenGen %reLte 

��� 'LH /lQJVVSDQQXQJVYHUWHLOXQJ� GLH VLFK GXUFK GLH 6FKXEYHUIRUPXQJ GHU 3ODWWH �PLWWUDJHQGHQ %UHLWH� 
HUJLEW� VROOWH %LOG .�� HQWQRPPHQ ZHUGHQ� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

253

251



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

252 

 

 

 

              
�

0���

�V�

V

��������

��0�0�����
��0�0

E\\ ���=

�=
!

VVVV

VEV
E

         
�

��

�

V

������

0
��0�0

E\\ �=

=
d

VV

V
E

 

�V  ZLUG PLW GHU PLWWUDJHQGHQ %UHLWH HIIE GHV )ODQVFKHV HUPLWWHOW 

%LOG ..3 ² /lngVVSDnnungVYerteLOung �Eer GLe PODttenEreLte LnIoOge Ger 6FKuEYerIormung 

..2.3 /DVteLnOeLtung Ln Ger 6FKeLEeneEene 

��� 'LH HODVWLVFKH 6SDQQXQJVYHUWHLOXQJ LQ YHUVWHLIWHQ RGHU XQYHUVWHLIWHQ 3ODWWHQ LQIROJH GHU |UWOLFKHQ 
(LQOHLWXQJ YRQ /DVWHQ LQ GHU 6FKHLEHQHEHQH �VLHKH %LOG .��� VROOWH PLW� 

�� VW��HII

(G
� DWE

)
�

=V  �.��� 

EHVWLPPW ZHUGHQ� ZREHL� 
�

H
HHII � ¸̧

¹

·
¨̈
©

§
�=

QV
]VE  

 
W
D

Q VW������0
�����0 �=  

 IVH �WVV �=  

XQG VW��D  GLH %UXWWRTXHUVFKQLWWVIOlFKH GHU 6WHLIHQ MH /lQJH LVW� G� K� GLH 4XHUVFKQLWWVIOlFKH GHU 6WHLIH GLYLGLHUW 
GXUFK GHQ $EVWDQG GHU 0LWWHOSXQNWH GHU 6WHLIHQ� 
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/egenGe 

�  6WHLIH  
�  YHUHLQIDFKWH 6SDQQXQJVYHUWHLOXQJ  
�  WDWVlFKOLFKH 6SDQQXQJVYHUWHLOXQJ 

%LOG ..4 ² /DVteLnOeLtung Ln Ger 6FKeLEeneEene 

$10(5.81* 'LHVH 6SDQQXQJYHUWHLOXQJ NDQQ I�U GHQ 1DFKZHLV GHU (UP�GXQJVVLFKHUKHLW PD�JHEHQG ZHUGHQ� 

..3 0LttrDgenGe %reLte EeL *renzzuVtlnGen Ger 7rDgIlKLgkeLt 

��� %HL *UHQ]]XVWlQGHQ GHU 7UDJIlKLJNHLW N|QQHQ GLH PLWWUDJHQGHQ %UHLWHQ PLW HLQHP GHU IROJHQGHQ 
9HUIDKUHQ EHVWLPPW ZHUGHQ� 

D� HODVWLVFKH PLWWUDJHQGH %UHLWHQ ZLH EHL GHQ *UHQ]]XVWlQGHQ GHU *HEUDXFKVWDXJOLFKNHLW XQG GHU 
(UP�GXQJ� 

E� ,QWHUDNWLRQ YRQ PLWWUDJHQGHQ %UHLWHQ PLW ZLUNVDPHQ %UHLWHQ GHV 3ODWWHQEHXOHQV� 

F� HODVWLVFK�SODVWLVFKH PLWWUDJHQGH %UHLWHQ XQWHU %HDFKWXQJ EHJUHQ]WHU SODVWLVFKHU 'HKQXQJHQ� 

$10(5.81* � 'HU 1DWLRQDOH $QKDQJ GDUI GDV DQ]XZHQGHQGH 9HUIDKUHQ DXVZlKOHQ� 9HUIDKUHQ D� ZLUG HPSIRKOHQ� 

$10(5.81* � 'LH ,QWHUDNWLRQ YRQ ZLUNVDPHQ %UHLWHQ GHV 3ODWWHQEHXOHQV PLW PLWWUDJHQGHQ %UHLWHQ NDQQ EHU�FN�
VLFKWLJW ZHUGHQ� LQGHP ]XHUVW GLH )ODQVFKEUHLWH DXI HLQH I�U GHQ *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW GHILQLHUWH 
PLWWUDJHQGH %UHLWH XQG GDQQ GLH 'LFNH DXI HLQH ZLUNVDPH 'LFNH I�U GDV 3ODWWHQEHXOHQ UHGX]LHUW ZLUG� ZREHL GLH 
6FKODQNKHLW E  PLW GHU PLWWUDJHQGHQ %UHLWH HUPLWWHOW ZLUG� 

$10(5.81* � 'HU 1DWLRQDOH $QKDQJ GDUI 5HJHOQ I�U HODVWLVFK�SODVWLVFKH PLWWUDJHQGH %UHLWHQ XQWHU %HDFKWXQJ 
EHJUHQ]WHU SODVWLVFKHU 'HKQXQJHQ DQJHEHQ�  
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AnKDng / 
�LQIRUPDWLY� 

 
.ODVVLILzLerung Yon AnVFKO�VVen 

/.1 AOOgemeLneV 

��� 'LH IROJHQGHQ 'HILQLWLRQHQ JHOWHQ� 

VerELnGung� 6WHOOH DQ GHU ]ZHL %DXWHLOH YHUEXQGHQ VLQG XQG $QRUGQXQJ YRQ 9HUELQGXQJVHOHPHQWHQ XQG ² 
LP )DOOH HLQHV $QVFKOXVVHV LQ GHU +DXSWDFKVH ² GLH /DVWHLQOHLWXQJ LQ GDV 6WHJIHOG GHU 6W�W]H�  

AnVFKOuVV� $QRUGQXQJ YRQ *UXQGNRPSRQHQWHQ� GLH HLQH GHUDUWLJH 9HUELQGXQJ GHU %DXWHLOH HUP|JOLFKW� GDVV 
GLH PD�JHEHQGHQ 6FKQLWWNUlIWH XQG 0RPHQWH ]ZLVFKHQ LKQHQ �EHUWUDJHQ ZHUGHQ N|QQHQ� (LQ 7UlJHU�
6W�W]HQDQVFKOXVV EHVWHKW DXV HLQHP 6WHJIHOG PLW HQWZHGHU HLQHU 9HUELQGXQJ �HLQVHLWLJH $QVFKOXVV�
NRQILJXUDWLRQ� RGHU ]ZHL 9HUELQGXQJHQ �]ZHLVHLWLJH $QVFKOXVVNRQILJXUDWLRQ��  

(LQH Ä9HUELQGXQJ³ LVW GHILQLHUW DOV GDV 6\VWHP� GDV HLQ %DXWHLO PHFKDQLVFK DQ GHP UHVWOLFKHQ 7HLO GHV 
7UDJZHUNHV EHIHVWLJW� 6LH VROOWH YRQ GHP Ä$QVFKOXVV³ XQWHUVFKLHGHQ ZHUGHQ� GHU �EOLFKHUZHLVH GDV 6\VWHP 
EH]HLFKQHW� GDV DXV GHU 9HUELQGXQJ VHOEVW XQG GHU ]XJHK|ULJHQ ,QWHUDNWLRQV]RQH ]ZLVFKHQ GHQ YHUEXQGHQHQ 
%DXWHLOHQ EHVWHKW �VLHKH %LOG /���� 

  

*eVFKweL�ter AnVFKOuVV 
$QVFKOXVV =  
VFKXEEHDQVSUXFKWHV 6WHJIHOG � 9HUELQGXQJHQ 
.RPSRQHQWHQ� 6FKZHL�QlKWH� 6W�W]HQIODQVFKH 

*eVFKrDuEter AnVFKOuVV 
$QVFKOXVV =  
VFKXEEHDQVSUXFKWHV 6WHJIHOG � 9HUELQGXQJHQ 
.RPSRQHQWHQ� 6FKZHL�QlKWH� 6WLUQSODWWHQ� 
6FKUDXEHQ� 6W�W]HQIODQVFKH 

�&� 9HUELQGXQJ� �:� VFKXEEHDQVSUXFKWHV 6WHJIHOG� �1� 6W�W]H� �%� 7UlJHU 

%LOG /.1 ² DeILnLtLon Yon ÄVerELnGung³ unG ÄAnVFKOuVV³ 

��� (LJHQVFKDIWHQ �HLQHV $QVFKOXVVHV� KLQVLFKWOLFK GHU 7UDJZLUNXQJ� 6HLQH 7UDJIlKLJNHLW I�U 6FKQLWWNUlIWH XQG 
0RPHQWH LQ GHQ YHUEXQGHQHQ %DXWHLOHQ� VHLQH 5RWDWLRQVVWHLILJNHLW XQG VHLQH 5RWDWLRQVNDSD]LWlW�  

��� ,P )ROJHQGHQ EH]HLFKQHW GDV =HLFKHQ Ä)³ HLQH YHUDOOJHPHLQHUWH .UDIW �$[LDONUDIW� 4XHUNUDIW RGHU 
%LHJHPRPHQW� XQG GDV =HLFKHQ Ä9³ GLH ]XJHK|ULJH YHUDOOJHPHLQHUWH 9HUIRUPXQJ �'HKQXQJ� 9HUGUHKXQJ RGHU 
5RWDWLRQ�� 'HU ,QGH[ ÄH³ EH]HLFKQHW GHQ HODVWLVFKHQ =XVWDQG XQG GHU ,QGH[ ÄX³ GHQ *UHQ]]XVWDQG GHU 
7UDJIlKLJNHLW� 
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��� 9HUELQGXQJHQ N|QQHQ QDFK LKUHU )lKLJNHLW� GLH 9HUKDOWHQVHLJHQVFKDIWHQ �6WHLILJNHLW� 7UDJIlKLJNHLW XQG 
'XNWLOLWlW� GHU YHUEXQGHQHQ %DXWHLOH ]X HUUHLFKHQ� NODVVLIL]LHUW ZHUGHQ� +LQVLFKWOLFK GHV JOREDOHQ 9HUKDOWHQV 
GHV YHUEXQGHQHQ %DXWHLOV ZHUGHQ ]ZHL +DXSWNODVVHQ GHILQLHUW �%LOG /���� 

� YROO ZLUNVDPH 9HUELQGXQJHQ� 

� WHLOZHLVH ZLUNVDPH 9HUELQGXQJ� 

��� +LQVLFKWOLFK GHU HLQ]HOQHQ 9HUKDOWHQVHLJHQVFKDIWHQ GHV YHUEXQGHQHQ %DXWHLOV N|QQHQ 9HUELQGXQJHQ 
NODVVLIL]LHUWH ZHUGHQ QDFK �%LOGHU /���E��G��� 

� 6WHLILJNHLW� 

� 7UDJIlKLJNHLW� 

� 'XNWLOLWlW� 

��� 'LH 9HUELQGXQJVW\SHQ VROOWHQ GHQ $QQDKPHQ GHU %DXWHLOEHPHVVXQJ XQG GHP 9HUIDKUHQ GHU 7UDJZHUNV�
EHUHFKQXQJ HQWVSUHFKHQ� 

/.2 VoOO wLrkVDme VerELnGungen 

��� 9ROO ZLUNVDPH 9HUELQGXQJHQ ZHUGHQ VR EHPHVVHQ� GDVV LKUH GXUFK HODVWLVFKH 6WHLILJNHLW� 7UDJIlKLJNHLW 
XQG 'XNWLOLWlW DXVJHGU�FNWHQ 9HUKDOWHQVHLJHQVFKDIWHQ VWHWV JOHLFK RGHU EHVVHU VLQG DOV GLH GHV YHUEXQGHQHQ 
%DXWHLOV� 'LH YHUDOOJHPHLQHUWH .UDIW�9HUIRUPXQJVNXUYH GHU 9HUELQGXQJ OLHJW VWHWV REHUKDOE GHU GHV 
YHUEXQGHQHQ %DXWHLOV� 

��� 'LH 9HUELQGXQJ EUDXFKW LQ GHU 7UDJZHUNVEHUHFKQXQJ QLFKW JHVRQGHUW EHWUDFKWHW ]X ZHUGHQ� 

/.3 7eLOweLVe wLrkVDme VerELnGungen 

��� 'LH 9HUKDOWHQVHLJHQVFKDIWHQ GHU 9HUELQGXQJ HUUHLFKHQ QLFKW GLH GHV YHUEXQGHQHQ %DXWHLOV� ZHLO 
HODVWLVFKH 6WHLILJNHLW� 7UDJIlKLJNHLW RGHU 'XNWLOLWlW GHV DQJHVFKORVVHQHQ %DXWHLOV QLFKW YRQ LKU HUUHLFKW ZHUGHQ 
N|QQHQ� 'LH YHUDOOJHPHLQHUWH .UDIW�9HUIRUPXQJVNXUYH NDQQ WHLOZHLVH XQWHU GHUMHQLJHQ GHV YHUEXQGHQHQ 
%DXWHLOV OLHJHQ� 

��� 6ROFKH 9HUELQGXQJHQ P�VVHQ LQ GHU 7UDJZHUNVEHUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ� 

DIN EN 1999-1-1:2014-03 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 c/2019 Nds. MBl. Nr. 3 c/2019Nds. MBl. Nr. 3 c/2019

257

255



EN 1999-1-1:200� � A1:2009 � A2:2013 (D) 

256 

  

��� %HUHLFK YROOHU :LUNVDPNHLW 
��� %HUHLFK WHLOZHLVHU :LUNVDPNHLW 

��� VWHLI  
��� JHULQJHUH 6WHLILJNHLW DOV %DXWHLO �QDFKJLHELJ� 

D) .ODVVLILzLerung nDFK Ger gOoEDOen 
hEertrDgung Ger %DuteLOeLgenVFKDIten  

E) .ODVVLILzLerung nDFK Ger 6teLILgkeLt 

  
��� WUDJIlKLJNHLWVHUKDOWHQG �YROOH 7UDJIlKLJNHLW� 
��� QLFKW WUDJIlKLJNHLWVHUKDOWHQG 
�YHUPLQGHUWH 7UDJIlKLJNHLW� 

��� QLFKW GXNWLOLWlWVHUKDOWHQG �VSU|GH� 
��� QLFKW GXNWLOLWlWVHUKDOWHQG �KDOEGXNWLO� 
��� GXNWLOLWlWVHUKDOWHQG �GXNWLO� 

F) .ODVVLILzLerung nDFK Ger 7rDgIlKLgkeLt G) .ODVVLILzLerung nDFK Ger DuktLOLtlt 

�P� YHUEXQGHQHV %DXWHLO� �F� *UHQ]H GHV 9HUKDOWHQV GHU 9HUELQGXQJ 

%LOG /.2 ² .ODVVLILzLerung Yon VerELnGungen  
 

/.4 .ODVVLILzLerung nDFK Ger 6teLILgkeLt 

��� +LQVLFKWOLFK GHU 6WHLILJNHLW VROOWHQ $QVFKO�VVH NODVVLIL]LHUW ZHUGHQ DOV �%LOG /���E�� 

� VWHLIH $QVFKO�VVH �VWHLI� �5��� 

� $QVFKO�VVH PLW HLQHU JHULQJHUHQ 6WHLILJNHLW DOV GDV %DXWHLO �QDFKJLHELJ� �5��� 

LQ $EKlQJLJNHLW GDYRQ� RE GLH $QIDQJVVWHLILJNHLW GHV ]X YHUELQGHQGHQ %DXWHLOV HUUHLFKW ZLUG RGHU QLFKW� 
XQDEKlQJLJ YRQ GHU 7UDJIlKLJNHLW XQG 'XNWLOLWlW� 
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/.5 .ODVVLILzLerung nDFK Ger 7rDgIlKLgkeLt 

��� +LQVLFKWOLFK GHU 7UDJIlKLJNHLW N|QQHQ 9HUELQGXQJHQ NODVVLIL]LHUW ZHUGHQ DOV �%LOG /���F�� 

� WUDJIlKLJNHLWVHUKDOWHQGH �YROOH 7UDJIlKLJNHLW� 9HUELQGXQJHQ� 

� GLH 7UDJIlKLJNHLW QLFKW HUKDOWHQGH 9HUELQGXQJHQ �YHUPLQGHUWH 7UDJIlKLJNHLW�� 

LQ $EKlQJLJNHLW GDYRQ� RE GLH 7UDJIlKLJNHLW GHV YHUEXQGHQHQ %DXWHLOV HUUHLFKW ZLUG RGHU QLFKW� XQDEKlQJLJ 
YRQ GHU 6WHLILJNHLW XQG 'XNWLOLWlW� 

/.6 .ODVVLILzLerung nDFK Ger DuktLOLtlt 

��� +LQVLFKWOLFK GHU 'XNWLOLWlW N|QQHQ 9HUELQGXQJHQ NODVVLIL]LHUW ZHUGHQ DOV �%LOG /���G�� 

� GXNWLOLWlWVHUKDOWHQGH �GXNWLOH� 9HUELQGXQJHQ� 

� GLH 'XNWLOLWlW QLFKW HUKDOWHQGH �KDOEGXNWLOH RGHU VSU|GH� 9HUELQGXQJHQ� 

LQ $EKlQJLJNHLW GDYRQ� RE GLH 'XNWLOLWlW GHU 9HUELQGXQJ JU|�HU RGHU NOHLQHU DOV GLH GHV YHUEXQGHQHQ %DXWHLOV 
LVW� XQDEKlQJLJ YRQ GHU 7UDJIlKLJNHLW XQG 6WHLILJNHLW� 

��� 'XNWLOH 9HUELQGXQJHQ KDEHQ HLQH 'XNWLOLWlW� GLH JOHLFK GHU RGHU JU|�HU DOV GLH GHV YHUEXQGHQHQ %DXWHLOV 
LVW� EHL LKQHQ N|QQHQ %HJUHQ]XQJHQ GHU 'HKQXQJ RGHU GHU 5RWDWLRQ LQ GHU 7UDJZHUNVEHUHFKQXQJ DX�HU DFKW 
EOHLEHQ� 

��� 'LH 'XNWLOLWlW KDOEGXNWLOHU 9HUELQGXQJHQ LVW JHULQJHU DOV GLH GHV YHUEXQGHQHQ %DXWHLOV DEHU JU|�HU DOV 
GHVVHQ HODVWLVFKH *UHQ]YHUIRUPXQJ� EHL LKQHQ PXVV GLH %HJUHQ]XQJ GHU 'HKQXQJ XQG GHU 5RWDWLRQ EHL HLQHU 
LQHODVWLVFKHQ 7UDJZHUNVEHUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ� 

��� 'LH 'XNWLOLWlW VSU|GHU 9HUELQGXQJHQ LVW JHULQJHU DOV GLH HODVWLVFKH *UHQ]YHUIRUPXQJ GHV YHUEXQGHQHQ 
%DXWHLOV� EHL LKQHQ PXVV GLH %HJUHQ]XQJ GHU 'HKQXQJ XQG GHU 5RWDWLRQ VRZRKO EHL HLQHU LQHODVWLVFKHQ DOV 
DXFK EHL HLQHU HODVWLVFKHQ 7UDJZHUNVEHUHFKQXQJ EHU�FNVLFKWLJW ZHUGHQ� 

/.� AOOgemeLne %emeVVungVDnIorGerungen I�r VerELnGungen 

��� 'LH PD�JHEHQGHQ .RPELQDWLRQHQ GHU ZHVHQWOLFKHQ 9HUKDOWHQVHLJHQVFKDIWHQ �6WHLILJNHLW� 7UDJIlKLJNHLW 
XQG 'XNWLOLWlW� GHU 9HUELQGXQJHQ I�KUHQ ]X YHUVFKLHGHQHQ )lOOHQ �%LOG /���� 

,Q 7DEHOOH /�� LVW DQJHJHEHQ ZLH VLH EHL GHQ YHUVFKLHGHQHQ $UWHQ GHU 7UDJZHUNVEHUHFKQXQJ �VLHKH ������ ]X 
EHU�FNVLFKWLJHQ VLQG� 

/.� AnIorGerungen Dn VerELnGungen Ln 5DKmentrDgwerken 

/.�.1 AOOgemeLneV 

��� +LQVLFKWOLFK GHU 0RPHQWHQ�.U�PPXQJVEH]LHKXQJ N|QQHQ GLH 9HUELQGXQJVW\SHQ LQ 5DKPHQWUDJZHUNHQ 
XQWHUVFKLHGHQ ZHUGHQ LQ� 

� JHOHQNLJH 9HUELQGXQJHQ� 

� PRPHQWHQ�EHUWUDJHQGH 9HUELQGXQJHQ� 

��� 'LH %HU�FNVLFKWLJXQJ GHU 9HUELQGXQJVW\SHQ VROOWH HQWVSUHFKHQG GHP 9HUIDKUHQ GHU 7UDJZHUNVEHUHFKQXQJ 
�VLHKH ������ XQG GHQ $QQDKPHQ GHU %DXWHLOEHPHVVXQJ �$QKDQJ )� QDFK 7DEHOOH /�� HUIROJHQ� 
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YHUEXQGHQHV %DXWHLO  
9HUELQGXQJ 

 

 

/egenGe 
� YHUPLQGHUW WUDJIlKLJ� VWHLI� GXNWLO  

PLW HODVWLVFKHU 7UDJIlKLJNHLW GHV %DXWHLOV 
� YHUPLQGHUW WUDJIlKLJ� QDFKJLHELJ� GXNWLO 

PLW HODVWLVFKHU 7UDJIlKLJNHLW GHV %DXWHLOV 
��  YHUPLQGHUW WUDJIlKLJ� QDFKJLHELJ� GXNWLO 

RKQH HODVWLVFKH 7UDJIlKLJNHLW GHV %DXWHLOV� 
� YHUPLQGHUW WUDJIlKLJ� VWHLI� GXNWLO 

RKQH HODVWLVFKH 7UDJIlKLJNHLW GHV %DXWHLOV 
� YHUPLQGHUW WUDJIlKLJ� QDFKJLHELJ� GXNWLO 

RKQH HODVWLVFKH 7UDJIlKLJNHLW GHV %DXWHLOV 

/egenGe 
� YROO WUDJIlKLJ� VWHLI� GXNWLO  

PLW HODVWLVFKHU 7UDJIlKLJNHLW GHV %DXWHLOV 
� YROO WUDJIlKLJ� QDFKJLHELJ� GXNWLO 

PLW HODVWLVFKHU 7UDJIlKLJNHLW GHV %DXWHLOV 
��  YROO WUDJIlKLJ� VWHLI� GXNWLO 

RKQH HODVWLVFKH 7UDJIlKLJNHLW GHV %DXWHLOV� 
� YROO WUDJIlKLJ� QDFKJLHELJ� GXNWLO 

RKQH HODVWLVFKH 7UDJIlKLJNHLW GHV %DXWHLOV 

  
�� �� �� � ZLH REHQ� DEHU KDOEGXNWLO �� �� �� ��� ZLH REHQ� DEHU KDOEGXNWLO 

  
�� � ZLH REHQ� DEHU VSU|GH �� �� �� � ZLH REHQ� DEHU VSU|GH 

%LOG /.3 ² :LFKtLge VerELnGungVt\Sen 
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/.�.2 *eOenkLge VerELnGungen 

��� (LQH JHOHQNLJH 9HUELQGXQJ VROOWH VR EHPHVVHQ ZHUGHQ� GDVV VLH GLH %HPHVVXQJVZHUWH GHU $[LDO� XQG 
4XHUNUlIWH �EHUWUlJW� RKQH GDEHL EHPHUNHQVZHUWH 0RPHQWH HQWVWHKHQ ]X ODVVHQ� GLH %DXWHLOH GHV 
7UDJZHUNHV QDFKWHLOLJ EHHLQIOXVVHQ N|QQWHQ�  

��� *HOHQNLJH 9HUELQGXQJHQ VROOWHQ GLH EHUHFKQHWHQ %HPHVVXQJVZHUWH GHU .UlIWH �EHUWUDJHQ XQG GLH 
DXIWUHWHQGHQ 9HUGUHKXQJHQ DXIQHKPHQ N|QQHQ� 

��� 'LH 5RWDWLRQVNDSD]LWlW HLQHU JHOHQNLJHQ 9HUELQGXQJ VROOWH VR JUR� VHLQ� GDVV VLFK DOOH HUIRUGHUOLFKHQ 
SODVWLVFKHQ *HOHQNH XQWHU GHU %HPHVVXQJVODVW DXVELOGHQ N|QQHQ� 

7DEeOOe /.1 ² AOOgemeLne %emeVVungVDnIorGerungen 

VerIDKren Ger 
7rDgwerkVEereFKnung 

(VLeKe 5.2.1) 

VerELnGungVt\S Ger Ln Ger 
7rDgwerkVEereFKnung 

Eer�FkVLFKtLgt werGen muVV 

VerELnGungVt\S Ger Ln Ger 
7rDgwerkVEereFKnung Du�er DFKt 

EOeLEen kDnn 

(/$67,6&+ QDFKJLHELJH 9HUELQGXQJHQ �YROOH RGHU 
WHLOZHLVH 7UDJIlKLJNHLW� GXNWLO RGHU 
QLFKW GXNWLO PLW RGHU RKQH (UKDOWXQJ 
GHU HODVWLVFKHQ %DXWHLOIHVWLJNHLW� 
9HUELQGXQJHQ YHUPLQGHUWHU 
7UDJIlKLJNHLW �VWHLI RGHU QDFKJLHELJ� 
GXNWLO RGHU QLFKW GXNWLO� RKQH (UKDOWXQJ 
GHU HODVWLVFKHQ %DXWHLOIHVWLJNHLW 

YROO ZLUNVDPH 9HUELQGXQJHQ 

VWHLIH 9HUELQGXQJHQ �YROOH RGHU 
YHUPLQGHUWH 7UDJIlKLJNHLW� GXNWLO RGHU 
QLFKW GXNWLO� GHUHQ )HVWLJNHLW JOHLFK 
GHU GHV HODVWLVFKHQ %DXWHLOV LVW 

9HUELQGXQJHQ YHUPLQGHUWHU 
7UDJIlKLJNHLW �VWHLI� GXNWLO RGHU QLFKW 
GXNWLO� GHUHQ )HVWLJNHLW JOHLFK GHU GHV 
HODVWLVFKHQ %DXWHLOV LVW 

3/$67,6&+ 

�VWDUU�SODVWLVFK 
HODVWLVFK�SODVWLVFK 
LQHODVWLVFK�SODVWLVFK� 

9HUELQGXQJHQ YHUPLQGHUWHU 
7UDJIlKLJNHLW �VWHLI RGHU QDFKJLHELJ� 
GXNWLO RGHU QLFKW GXNWLO� RKQH (UKDOWXQJ 
GHU HODVWLVFKHQ %DXWHLOIHVWLJNHLW  

YROO ZLUNVDPH 9HUELQGXQJHQ 

9HUELQGXQJHQ PLW YHUPLQGHUWHU 
7UDJIlKLJNHLW� GXNWLOH 9HUELQGXQJHQ 
�VWHLI RGHU QDFKJLHELJ� GHUHQ 
)HVWLJNHLW JOHLFK GHU GHV HODVWLVFKHQ 
%DXWHLOV LVW 

9HUELQGXQJHQ PLW YROOHU 7UDJIlKLJNHLW 

9(5)(67,*(1' 

�VWDUU�YHUIHVWLJHQG 
HODVWLVFK�YHUIHVWLJHQG 
DOOJHPHLQ LQHODVWLVFK� 

WHLOZHLVH ZLUNVDPH 9HUELQGXQJHQ YROO ZLUNVDPH 9HUELQGXQJHQ  

 

/.�.3 0omenten�EertrDgenGe VerELnGungen 

��� 0RPHQWHQ�EHUWUDJHQGH 9HUELQGXQJHQ �EHUWUDJHQ ]ZLVFKHQ GHQ %DXWHLOHQ ]XVlW]OLFK ]X GHQ $[LDO� XQG 
4XHUNUlIWHQ DXFK GLH %LHJHPRPHQWH� 6LH N|QQHQ HQWVSUHFKHQG 6WHLILJNHLW XQG 7UDJIlKLJNHLW IROJHQGHUPD�HQ 
NODVVLIL]LHUW ZHUGHQ �VLHKH /�� XQG /���� 

� VWHLIH 9HUELQGXQJHQ� 

� QDFKJLHELJH 9HUELQGXQJHQ� 

� 9HUELQGXQJHQ PLW YROOHU 7UDJIlKLJNHLW� 

� 9HUELQGXQJHQ PLW YHUPLQGHUWHU 7UDJIlKLJNHLW� 
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��� (LQH VWHLIH 9HUELQGXQJ VROO VR EHPHVVHQ VHLQ� GDVV GHU (LQIOXVV LKUHU 9HUIRUPXQJ DXI GLH 9HUWHLOXQJ GHU 
6FKQLWWNUlIWH XQG GLH *HVDPWYHUIRUPXQJ GHV 7UDJZHUNHV YHUQDFKOlVVLJEDU LVW� 

��� 'LH 9HUIRUPXQJHQ HLQHU VWHLIHQ 9HUELQGXQJ VROOWHQ GLH 7UDJIlKLJNHLW GHV 7UDJZHUNHV XP QLFKW PHKU DOV 
� � YHUPLQGHUQ� 

��� 1DFKJLHELJH 9HUELQGXQJHQ VROOWHQ HLQHQ PLW GHU %HPHVVXQJV�0RPHQWHQ�5RWDWLRQVFKDUDNWHULVWLN GHU 
$QVFKO�VVH IHVWJHOHJWHQ YRUKHUVDJEDUHQ *UDG GHU ,QWHUDNWLRQ ]ZLVFKHQ GHQ %DXWHLOHQ KDEHQ� 

��� VWHLIH XQG QDFKJLHELJH 9HUELQGXQJHQ VROOWHQ GLH EHL GHU %HPHVVXQJ EHUHFKQHWHQ .UlIWH XQG 0RPHQWH 
�EHUWUDJHQ N|QQHQ� 

��� 'LH 6WHLILJNHLW YRQ 9HUELQGXQJHQ PLW YROOHU XQG VROFKHU PLW YHUPLQGHUWHU 7UDJIlKLJNHLW VROOWH GHUDUW VHLQ� 
GDVV XQWHU GHQ %HPHVVXQJVODVWHQ GLH 9HUGUHKXQJHQ DQ GHQ HUIRUGHUOLFKHQ SODVWLVFKHQ *HOHQNHQ GHUHQ 
5RWDWLRQVNDSD]LWlW QLFKW �EHUVFKUHLWHQ� 

��� 'LH 5RWDWLRQVNDSD]LWlW HLQHU DQ HLQHP SODVWLVFKHQ *HOHQN YRUOLHJHQGHQ 9HUELQGXQJ PLW YHUPLQGHUWHU 
)HVWLJNHLW VROOWH VR JUR� VHLQ� GDVV VLFK DOOH HUIRUGHUOLFKHQ SODVWLVFKHQ *HOHQNH XQWHU GHU %HPHVVXQJVODVW 
DXVELOGHQ N|QQHQ� 

��� 'LH 5RWDWLRQVNDSD]LWlW HLQHU 9HUELQGXQJ NDQQ H[SHULPHQWHOO QDFKJHZLHVHQ ZHUGHQ� (LQ H[SHWULPHQWHOOHU 
1DFKZHLV LVW QLFKW HUIRUGHUOLFK� ZHQQ 'HWDLOV YHUZHQGHW ZHUGHQ� GLH HUIDKUXQJVJHPl� DXVUHLFKHQGH 
(LJHQVFKDIWHQ KLQVLFKWOLFK GHU YRUJHVHKHQHQ 7UDJZLUNXQJ KDEHQ� 
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AnKDng 0 
�LQIRUPDWLY� 

 
*ekOeEte VerELnGungen 

0.1 AOOgemeLneV 

��� 7UDJHQGH $QVFKO�VVH LQ $OXPLQLXP N|QQHQ GXUFK .OHEHQ KHUJHVWHOOW ZHUGHQ�  

��� .OHEXQJHQ HUIRUGHUQ )DFKNHQQWQLVVH XQG VROOWHQ PLW JUR�HU 6RUJIDOW GXUFKJHI�KUW ZHUGHQ� 

��� 'LH %HPHVVXQJVKLOIHQ LQ GLHVHP $QKDQJ 0 VROOWHQ QXU DQJHZHQGHW ZHUGHQ� ZHQQ� 

� LQ GHP $QVFKOXVV SODQPl�LJ QXU 6FKHUNUlIWH �EHUWUDJHQ ZHUGHQ �VLHKH 0������ 

� JHHLJQHWH .OHEVWRIIH YHUZHQGHW ZHUGHQ �VLHKH 0������ 

� GLH 9HUIDKUHQ GHU 2EHUIOlFKHQYRUEHUHLWXQJ YRU GHP .OHEHQ GHQ YRQ GHU $QZHQGXQJ JHVWHOOWHQ 
$QIRUGHUXQJHQ JHQ�JHQ �VLHKH 0��������� 

��� 'LH 9HUZHQGXQJ HLQHV .OHEVWRIIHV I�U ZHVHQWOLFKH WUDJHQGH $QVFKO�VVH VROOWH QXU GDQQ HUZRJHQ ZHUGHQ� 
ZHQQ XPIDQJUHLFKH 3U�IXQJHQ ² HLQVFKOLH�OLFK 3U�IXQJHQ KLQVLFKWOLFK GHU 8PJHEXQJVEHGLQJXQJHQ XQG IDOOV 
]XWUHIIHQG (UP�GXQJVYHUVXFKH ² VHLQH 9HUZHQGEDUNHLW EHVWlWLJW KDEHQ�  

��� *HNOHEWH $QVFKO�VVH VLQG EHLVSLHOVZHLVH JHHLJQHW I�U GLH 9HUELQGXQJ YRQ 3ODWWHQ 6WHLIHQ XQG DQGHUH 
)lOOH PLW JHULQJHU %HDQVSUXFKXQJ� 

��� 'LH )OlFKH ]XU /DVWDEWUDJXQJ VROOWH VR JUR� ZLH P|JOLFK VHLQ� 0LW GHU 9HUJU|�HUXQJ GHU %UHLWH GHV 
$QVFKOXVVHV QLPPW GLH )HVWLJNHLW �EOLFKHUZHLVH SURSRUWLRQDO ]X� (LQH 6WHLJHUXQJ GHU /lQJH LVW QXU EHL NXU]HQ 
hEHUODSSYHUELQGXQJHQ YRUWHLOKDIW� /lQJHUH hEHUODSSXQJHQ KDEHQ LQVEHVRQGHUH DQ GHQ (QGHQ GHU 
hEHUODSSXQJ VWlUNHUH 6SDQQXQJVNRQ]HQWUDWLRQHQ ]XU )ROJH� 

0.2 .OeEVtoIIe 

��� )�U $OXPLQLXPWUDJZHUNH ZHUGHQ IROJHQGH .OHEVWRIIDUWHQ HPSIRKOHQ� HLQ� XQG ]ZHLNRPSRQHQWLJH 
PRGLIL]LHUWH (SR[LGH� PRGLIL]LHUWH $FU\ODWH� HLQ� XQG ]ZHLNRPSRQHQWLJH 3RO\XUHWKDQH� )�U 5XQGNOHEXQJHQ 
�6WHFNNOHEXQJHQ� N|QQHQ DXFK DQDHUREH .OHEVWRIIH HLQJHVHW]W ZHUGHQ� 

��� %HL :DUHQHLQJDQJ RGHU YRU 9HUZHQGXQJ GHV .OHEVWRIIHV NDQQ GHVVHQ )ULVFKH PLWWHOV IROJHQGHU 
0HWKRGHQ JHSU�IW ZHUGHQ� 

� FKHPLVFKH $QDO\VH� 

� WKHUPLVFKH $QDO\VH� 

� 0HVVXQJ GHU 9LVNRVLWlW XQG GHV )HVWN|USHUDQWHLOV HQWVSUHFKHQG HLQVFKOlJLJHU (1�� SU(1� XQG ,62�
.OHEVWRIIQRUPHQ� 

��� 'LH )HVWLJNHLW HLQHV JHNOHEWHQ $QVFKOXVVHV KlQJW YRQ GHQ IROJHQGHQ )DNWRUHQ DE� 

D� GHU VSH]LILVFKHQ )HVWLJNHLW GHV .OHEVWRIIHV VHOEVW� GLH LQ JHQRUPWHQ 3U�IXQJHQ HUPLWWHOW ZHUGHQ NDQQ 
�VLHKH ,62 ��������� 
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AnKDng 0 
�LQIRUPDWLY� 

 
*ekOeEte VerELnGungen 

0.1 AOOgemeLneV 

��� 7UDJHQGH $QVFKO�VVH LQ $OXPLQLXP N|QQHQ GXUFK .OHEHQ KHUJHVWHOOW ZHUGHQ�  

��� .OHEXQJHQ HUIRUGHUQ )DFKNHQQWQLVVH XQG VROOWHQ PLW JUR�HU 6RUJIDOW GXUFKJHI�KUW ZHUGHQ� 

��� 'LH %HPHVVXQJVKLOIHQ LQ GLHVHP $QKDQJ 0 VROOWHQ QXU DQJHZHQGHW ZHUGHQ� ZHQQ� 

� LQ GHP $QVFKOXVV SODQPl�LJ QXU 6FKHUNUlIWH �EHUWUDJHQ ZHUGHQ �VLHKH 0������ 

� JHHLJQHWH .OHEVWRIIH YHUZHQGHW ZHUGHQ �VLHKH 0������ 

� GLH 9HUIDKUHQ GHU 2EHUIOlFKHQYRUEHUHLWXQJ YRU GHP .OHEHQ GHQ YRQ GHU $QZHQGXQJ JHVWHOOWHQ 
$QIRUGHUXQJHQ JHQ�JHQ �VLHKH 0��������� 

��� 'LH 9HUZHQGXQJ HLQHV .OHEVWRIIHV I�U ZHVHQWOLFKH WUDJHQGH $QVFKO�VVH VROOWH QXU GDQQ HUZRJHQ ZHUGHQ� 
ZHQQ XPIDQJUHLFKH 3U�IXQJHQ ² HLQVFKOLH�OLFK 3U�IXQJHQ KLQVLFKWOLFK GHU 8PJHEXQJVEHGLQJXQJHQ XQG IDOOV 
]XWUHIIHQG (UP�GXQJVYHUVXFKH ² VHLQH 9HUZHQGEDUNHLW EHVWlWLJW KDEHQ�  

��� *HNOHEWH $QVFKO�VVH VLQG EHLVSLHOVZHLVH JHHLJQHW I�U GLH 9HUELQGXQJ YRQ 3ODWWHQ 6WHLIHQ XQG DQGHUH 
)lOOH PLW JHULQJHU %HDQVSUXFKXQJ� 

��� 'LH )OlFKH ]XU /DVWDEWUDJXQJ VROOWH VR JUR� ZLH P|JOLFK VHLQ� 0LW GHU 9HUJU|�HUXQJ GHU %UHLWH GHV 
$QVFKOXVVHV QLPPW GLH )HVWLJNHLW �EOLFKHUZHLVH SURSRUWLRQDO ]X� (LQH 6WHLJHUXQJ GHU /lQJH LVW QXU EHL NXU]HQ 
hEHUODSSYHUELQGXQJHQ YRUWHLOKDIW� /lQJHUH hEHUODSSXQJHQ KDEHQ LQVEHVRQGHUH DQ GHQ (QGHQ GHU 
hEHUODSSXQJ VWlUNHUH 6SDQQXQJVNRQ]HQWUDWLRQHQ ]XU )ROJH� 

0.2 .OeEVtoIIe 

��� )�U $OXPLQLXPWUDJZHUNH ZHUGHQ IROJHQGH .OHEVWRIIDUWHQ HPSIRKOHQ� HLQ� XQG ]ZHLNRPSRQHQWLJH 
PRGLIL]LHUWH (SR[LGH� PRGLIL]LHUWH $FU\ODWH� HLQ� XQG ]ZHLNRPSRQHQWLJH 3RO\XUHWKDQH� )�U 5XQGNOHEXQJHQ 
�6WHFNNOHEXQJHQ� N|QQHQ DXFK DQDHUREH .OHEVWRIIH HLQJHVHW]W ZHUGHQ� 

��� %HL :DUHQHLQJDQJ RGHU YRU 9HUZHQGXQJ GHV .OHEVWRIIHV NDQQ GHVVHQ )ULVFKH PLWWHOV IROJHQGHU 
0HWKRGHQ JHSU�IW ZHUGHQ� 

� FKHPLVFKH $QDO\VH� 

� WKHUPLVFKH $QDO\VH� 

� 0HVVXQJ GHU 9LVNRVLWlW XQG GHV )HVWN|USHUDQWHLOV HQWVSUHFKHQG HLQVFKOlJLJHU (1�� SU(1� XQG ,62�
.OHEVWRIIQRUPHQ� 

��� 'LH )HVWLJNHLW HLQHV JHNOHEWHQ $QVFKOXVVHV KlQJW YRQ GHQ IROJHQGHQ )DNWRUHQ DE� 

D� GHU VSH]LILVFKHQ )HVWLJNHLW GHV .OHEVWRIIHV VHOEVW� GLH LQ JHQRUPWHQ 3U�IXQJHQ HUPLWWHOW ZHUGHQ NDQQ 
�VLHKH ,62 ��������� 
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E� GHU /HJLHUXQJ XQG LQVEHVRQGHUH LKUHU 'HKQJUHQ]H� ZHQQ GLHVH �EHUVFKULWWHQ ZLUG� EHYRU GLH .OHEXQJ 
YHUVDJW� 

F� GHU 2EHUIOlFKHQEHKDQGOXQJ� FKHPLVFKH 8PZDQGOXQJVVFKLFKWHQ XQG DQRGLVFK HU]HXJWH 2[LGVFKLFKWHQ 
HUJHEHQ DOOJHPHLQ HLQ EHVVHUHV /DQJ]HLWYHUKDOWHQ DOV (QWIHWWHQ XQG PHFKDQLVFKHV $XIUDXKHQ� GLH 
9HUZHQGXQJ YRQ 3ULPHUQ LVW P|JOLFK� ZHQQ +DIWXQJVWHVWV ]HLJHQ� GDVV 3ULPHU� $OXPLQLXPOHJLHUXQJ XQG 
.OHEVWRII PLWHLQDQGHU YHUWUlJOLFK VLQG� 

G� GHU 8PJHEXQJ XQG $OWHUXQJ� :DVVHU� IHXFKWH $WPRVSKlUH RGHU DJJUHVVLYH 8PJHEXQJVEHGLQJXQJHQ 
N|QQHQ GDV /DQJ]HLWYHUKDOWHQ GHV $QVFKOXVVHV GUDVWLVFK QHJDWLY EHHLQIOXVVHQ �LQVEHVRQGHUH LP )DOOH 
VFKOHFKWHU 2EHUIOlFKHQYRUEHKDQGOXQJHQ�� 

H� GHU $QRUGQXQJ GHV $QVFKOXVVHV XQG GHU ]XJHK|ULJHQ 6SDQQXQJVYHUWHLOXQJ� G� K� GHP 9HUKlOWQLV 
�WPD[�WPHDQ� GHU PD[LPDOHQ 6FKHUVSDQQXQJ WPD[ XQG GHP 9HUKlOWQLV �VPD[�WPHDQ� GHU PD[LPDOHQ 
$EVFKlOVSDQQXQJ VPD[ ]XU PLWWOHUHQ 6FKHUVSDQQXQJ WPHDQ� %HLGH 0D[LPDOZHUWH WUHWHQ DP (QGH GHV 
$QVFKOXVVHV DXI� 'LH 6SDQQXQJVNRQ]HQWUDWLRQHQ VROOWHQ VRZHLW ZLH P|JOLFK YHUPLQGHUW ZHUGHQ� 6LH 
KlQJHQ YRQ GHU 6WHLILJNHLW GHU $QRUGQXQJ �'LFNH XQG (ODVWL]LWlWVPRGXO GHU ]X YHUELQGHQGHQ %DXWHLOH� 
XQG GHU hEHUODSSXQJVOlQJH GHV $QVFKOXVVHV DE� 

��� 'LH .HQQWQLV GHU VSH]LILVFKHQ )HVWLJNHLW GHV .OHEVWRIIHV UHLFKW I�U GLH (UPLWWOXQJ GHU 7UDJIlKLJNHLW GHV 
$QVFKOXVVHV QLFKW DXV� 'LHVH PXVV LQ /DERUWHVWV XQWHU %HU�FNVLFKWLJXQJ GHU JHVDPWHQ $QRUGQXQJ� G� K� GHU 
.RPELQDWLRQHQ YRQ /HJLHUXQJ�9RUEHKDQGOXQJ�.OHEVWRII VRZLH $OWHUXQJ RGHU 8PJHEXQJVEHGLQJXQJHQ 
HUPLWWHOW ZHUGHQ �VLHKH 0�� XQG ����� 

��� 'LH PLW 3UREHN|USHUQ LP /DERU HUKDOWHQH )HVWLJNHLW VROOWH DOV 5LFKWOLQLH GLHQHQ� GDV 9HUKDOWHQ GHV 
$QVFKOXVVHV PXVV XQWHU GHQ WDWVlFKOLFKHQ %HGLQJXQJHQ JHSU�IW ZHUGHQ� GD]X ZLUG GLH 9HUZHQGXQJ YRQ 
3URWRW\SHQ HPSIRKOHQ �VLHKH 0���� 

0.3 %emeVVung gekOeEter VerELnGungen 

0.3.1 AOOgemeLneV 

��� %HL JHNOHEWHQ 9HUELQGXQJHQ VROOWH DQJHVWUHEW ZHUGHQ� GLH /DVW GXUFK 6FKXEVSDQQXQJHQ ]X �EHUWUDJHQ� 
=XJVSDQQXQJHQ ² LQVEHVRQGHUH $EVFKlONUlIWH RGHU DQGHUH .UlIWH� GLH GHQ $QVFKOXVV ]X |IIQHQ 
YHUVXFKHQ ² VROOWHQ YHUPLHGHQ RGHU GXUFK HUJlQ]HQGH NRQVWUXNWLYH 0D�QDKPHQ DEJHWUDJHQ ZHUGHQ� 
:HLWHUKLQ VROOWH HLQH JOHLFKI|UPLJH 9HUWHLOXQJ GHU 6SDQQXQJHQ XQG HLQH I�U HLQ GXNWLOHV 9HUVDJHQ 
DXVUHLFKHQGH 9HUIRUPXQJVIlKLJNHLW DQJHVWUHEW ZHUGHQ� 

(LQH DXVUHLFKHQGH 9HUIRUPXQJVIlKLJNHLW LVW YRUKDQGHQ� ZHQQ GHU %HPHVVXQJVZHUW GHU 7UDJIlKLJNHLW GHV 
$QVFKOXVVHV JU|�HU LVW DOV GLH )OLH�ODVW GHV DQJHVFKORVVHQHQ %DXWHLOV� 
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/egenGe 

D�  6WUDQJSUHVVSURILO  
E�  (LQUDVWKDNHQ 

%LOG 0.1 ² %eLVSLeO eLner 6FKnDSSYerELnGung:  
=ugkrlIte reFKtwLnkOLg zur 6trDngSreVVrLFKtung werGen GurFK IeGernGe 7eLOe �EertrDgen�  

GLe keLne 6FKuEkrlIte Ln /lngVrLFKtung �EertrDgen 

 
/egenGe 

D�  6WUDQJSUHVVSURILO�  
E�  .OHEVWRII DXI GHU lX�HUHQ 2EHUIOlFKH�  
F�  $X�HQGUXFN  

%LOG 0.2 ² %eLVSLeO GurFK .OeEung YerEunGener %DuteLOe:  
DLe .OeEung �Eertrlgt =ugkrlIte Ln 4uerrLFKtung GurFK 6FKuEVSDnnungen  

eEenVo wLe 6FKuEkrlIte Ln 6trDngSreVVrLFKtung 

0.3.2 &KDrDkterLVtLVFKe )eVtLgkeLt Yon .OeEVtoIIen 

��� )�U WUDJHQGH =ZHFNH VROOWHQ KRFKIHVWH .OHEVWRIIH YHUZHQGHW ZHUGHQ �VLHKH 7DEHOOH 0���� -HGRFK VROOWHQ 
GLHVH ]XU 9HUPHLGXQJ YRQ 6SDQQXQJV��'HKQXQJVNRQ]HQWUDWLRQHQ XQG� XP HLQ GXNWLOHV 9HUVDJHQ ]X 
HUP|JOLFKHQ�  DXFK HLQH DXVUHLFKHQGH =lKLJNHLW KDEHQ�  

��� 'LH 2EHUIOlFKHQYRUEHUHLWXQJ YRU GHP .OHEHQ LVW VR ]X ZlKOHQ� GDVV GHU JHNOHEWH $QVFKOXVV ZlKUHQG GHU 
1XW]XQJV]HLW GHV 7UDJZHUNHV GHQ $QIRUGHUXQJHQ GHU %HPHVVXQJ HQWVSULFKW� VLHKH !(1 ������"� 

��� )�U WUDJHQGH $QZHQGXQJHQ N|QQHQ GLH LQ 7DEHOOH 0�� DQJHJHEHQHQ FKDUDNWHULVWLVFKHQ :HUW fY�DGK GHU 
6FKHUIHVWLJNHLW YRQ .OHEVWRIIHQ YHUZHQGHW ZHUGHQ� 
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7DEeOOe 0.1 ² &KDrDkterLVtLVFKe :erte Ger 6FKerIeVtLgkeLt Yon .OeEVtoIIen 

.OeEVtoIIt\S 
IY�DGK 

1�PP� 

HLQNRPSRQHQWLJH� ZDUPKlUWHQGH� PRGLIL]LHUWH (SR[LGH 

]ZHLNRPSRQHQWLJH� NDOWKlUWHQGH� PRGLIL]LHUWH (SR[LGH 

]ZHLNRPSRQHQWLJH� NDOWKlUWHQGH� PRGLIL]LHUWH $FU\ODWH 

�� 

�� 

�� 
 

��� 'LH LQ 7DEHOOH 0�� DXIJHI�KUWHQ .OHEVWRIIW\SHQ N|QQHQ XQWHU GHQ LQ 0���� XQG 0���� DQJHJHEHQHQ 
%HGLQJXQJHQ I�U WUDJHQGH $QZHQGXQJHQ YHUZHQGHW ZHUGHQ� 'HQ LQ 7DEHOOH 0�� DQJHJHEHQHQ :HUWHQ OLHJHQ 
(UJHEQLVVH XPIDQJUHLFKHU )RUVFKXQJHQ ]XJUXQGH� 1DFK 0�� G�UIHQ DXFK JU|�HUH :HUWH GHU 6FKHUIHVWLJNHLW 
DOV GLH LQ 7DEHOOH 0�� YHUZHQGHW ZHUGHQ�  

0.3.3 %emeVVungVwert Ger 6FKerVSDnnung 

��� )�U GHQ %HPHVVXQJVZHUW GHU 6FKHUVSDQQXQJ LVW DQ]XQHKPHQ 

�
0D

DGKY�
(G   

γ
W

f
d  �0��� 

'DEHL LVW  

W(G  GHU %HPHVVXQJVZHUW GHU 6FKHUVSDQQXQJ LQ GHU .OHEHIXJH�� 

fY�DGK GHU FKDUDNWHULVWLVFKH :HUW GHU 6FKHUIHVWLJNHLW GHV .OHEHUV� VLHKH 0�����  

γ0D  GHU 7HLOVLFKHUKHLWVEHLZHUW I�U JHNOHEWH $QVFKO�VVH� VLHKH ������  

$10(5.81* 'HU JUR�H :HUW YRQ γ0D LQ ����� LVW HUIRUGHUOLFK ZHLO�  

� GLH %HPHVVXQJ GHV $QVFKOXVVHV QDFK GHU 6FKHUIHVWLJNHLW GHV .OHEVWRIIHV HUIROJW� 

� GLH )HVWLJNHLW GHU .OHEXQJ HUKHEOLFK VWUHXHQ NDQQ� 

� QXU JHULQJH (UIDKUXQJ PLW JHNOHEWHQ $QVFKO�VVHQ YRUOLHJHQ� 

� GLH )HVWLJNHLW LQIROJH $OWHUXQJ DEQLPPW� 

0.4 VerVuFKe 

��� :HQQ JHHLJQHWH 6FKHUYHUVXFKH GXUFKJHI�KUW ZHUGHQ� VLHKH DXFK ,62 ������ N|QQHQ JU|�HUH :HUWH GHU 
6FKHUIHVWLJNHLW YRQ .OHEVWRIIHQ YHUZHQGHW ZHUGHQ DOV GLH LQ 7DEHOOH 0�� DQJHJHEHQHQ :HUWH� 
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!/LterDturKLnweLVe 

(1 ������� $luPiniuP und $luPiniuPlegierungen ² +F�llngsnDhtgeschZei�te 5ohre ² Teil �: Technische 
/ieIerEedingungen 

(1 ������� $luPiniuP und $luPiniuPlegierungen ² +F�llngsnDhtgeschZei�te 5ohre ² Teil �: ² 
0echDnische (igenschDIten 

(1 ������� $luPiniuP und $luPiniuPlegierungen ² +F�llngsnDhtgeschZei�te 5ohre ² Teil �: ² 
*renzDEPD�e und ForPtolerDnzen I�r 5undrohre 

(1 ������� $luPiniuP und $luPiniuPlegierungen ² +F�llngsnDhtgeschZei�te 5ohre ² Teil �: ² 
*renzDEPD�e und ForPtolerDnzen I�r TuDdrDtische� rechtecNige und geIorPte 5ohre 

" 
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
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





















NDtLonDOer AnKDng ± 
NDtLonDO IeVtgeOegte PDrDmeter ± 
EuroFoGe 9: %emeVVung unG .onVtruktLon Yon AOumLnLumtrDgwerken ± 
7eLO 1-1: AOOgemeLne %emeVVungVregeOn� bnGerung 1 
1DWLRQDO $QQH[ ± 
1DWLRQDOO\ GHWHUPLQHG SDUDPHWHUV ± 
(XURFRGH �� 'HVLJQ RI DOXPLQLXP VWUXFWXUHV ±  
3DUW ���� *HQHUDO VWUXFWXUDO UXOHV� $PHQGPHQW � 

$QQH[H 1DWLRQDOH ± 
3DUDPqWUHV GpWHUPLQpV DX SODQ QDWLRQDO ± 
(XURFRGH �� &DOFXO GHV VWUXFWXUHV HQ DOXPLQLXP ±  
3DUWLH ���� 5HJOHV JpQpUDOHV� $PHQGHPHQW � 
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2 

Vorwort 

'LHVHV 'RNXPHQW ZXUGH LP 1$%DX�6SLHJHODXVVFKXVV 1$ ��������� $$ Ä$OXPLQLXPNRQVWUXNWLRQHQ �6S$ 
]X &(1�7& ����6& � XQG &(1�7& ����³ HUVWHOOW� 

'LHVHV 'RNXPHQW HQWKlOW GLH bQGHUXQJHQ ]XP 1DWLRQDOHQ $QKDQJ YRQ ',1 (1 ���������������� 
Ä(XURFRGH �� %HPHVVXQJ XQG .RQVWUXNWLRQ YRQ $OXPLQLXPWUDJZHUNHQ ² 7HLO ���� $OOJHPHLQH 
%HPHVVXQJVUHJHOQ³� 

(V ZLUG DXI GLH 0|JOLFKNHLW KLQJHZLHVHQ� GDVV HLQLJH (OHPHQWH GLHVHV 'RNXPHQWV 3DWHQWUHFKWH EHU�KUHQ 
N|QQHQ� 'DV ',1 >XQG�RGHU GLH '.(@ VLQG QLFKW GDI�U YHUDQWZRUWOLFK� HLQLJH RGHU DOOH GLHVEH]�JOLFKHQ 
3DWHQWUHFKWH ]X LGHQWLIL]LHUHQ� 

NDP zu 5.3.2(3) Anmerkung 

Der Text ist durch Folgenden zu ersetzen: 

(V JLOW GLH 7DEHOOH ��� XQWHU GHQ QDFKIROJHQG DXIJHI�KUWHQ %HGLQJXQJHQ� 

D� 'LH HLQJHSUlJWHQ 9RUNU�PPXQJHQ QDFK ��������E P�VVHQ VR JHZlKOW ZHUGHQ� GDVV GLH PLW LKUHP $QVDW] 
PLW VLQXVI|UPLJHP 9HUODXI DP ]HQWULVFK JHGU�FNWHQ� EHLGVHLWLJ JHOHQNLJ JHODJHUWHQ 6WDE LQ HLQHU 
%HUHFKQXQJ QDFK 7KHRULH ,,� 2UGQXQJ I�U GHQ :HUNVWRII RKQH :lUPHHLQIOXVV]RQHQ HUPLWWHOWH 
7UDJIlKLJNHLW QLFKW JU|�HU LVW DOV GLH QDFK ������� ELV ������� PLW ț   ��� XQG k   ��� HUPLWWHOWH 
7UDJIlKLJNHLW NE�5G� 'LHV HUJLEW VLFK I�U 4XHUVFKQLWWH GHU .ODVVHQ �� � XQG � DXI IROJHQGH :HLVH� ,Q GLH 
YHUZHQGHWH M�N�,QWHUDNWLRQVEH]LHKXQJ I�U GLH 4XHUVFKQLWWVWUDJIlKLJNHLW VHW]W PDQ I�U M GHQ $XVGUXFN M 
  N
e����N�NNL� HLQ XQG HUVHW]W LQ GHU VR HQWVWDQGHQHQ *OHLFKXQJ N GXUFK NE�5G QDFK ������� ELV ������� PLW 
ț   ��� XQG k   ���� 'LH $XIO|VXQJ GLHVHU *OHLFKXQJ QDFK e HUJLEW GHQ 0LQGHVWZHUW GHU 9RUNU�PPXQJ� 

$10(5.81* $QVWHOOH GHU ,QWHUDNWLRQVEH]LHKXQJHQ QDFK ������� XQG ������� PLW Ȧ0   � N|QQHQ DXFK DQGHUH M�
N�,QWHUDNWLRQVEHGLQJXQJHQ YHUZHQGHW ZHUGHQ� GLH GHQ 6DFKYHUKDOW PHFKDQLVFK ]XWUHIIHQG ZLHGHUJHEHQ� YJO� ]�%� 
'HXWVFKHU 6WDKOEDX 9HUEDQG� .|OQ �+UVJ��� 6WDKOEDXKDQGEXFK� %DQG �� *UXQGODJHQ� �� QHXEHDUE� $XIO� .|OQ� 
6WDKOEDX�9HUODJV�*PE+� ����� 

E� 'LH LQ 7DEHOOH ��� I�U GLH HODVWLVFKH %HUHFKQXQJ DQJHJHEHQHQ :HUWH ZXUGHQ DEGHFNHQG I�U DOOH :HUWH f� 
GHU HQWVSUHFKHQGHQ %HXONODVVH %& XQG DOOH 4XHUVFKQLWWH DOV YRUVLFKWLJH 1lKHUXQJ DXI GLH ]XYRU 
EHVFKULHEHQH :HLVH HUPLWWHOW� 'LH LQ 7DEHOOH ��� I�U GLH SODVWLVFKH %HUHFKQXQJ DQJHJHEHQHQ :HUWH 
ZXUGHQ LQ HLQHP $QDORJLHVFKOXVV KHUJHOHLWHW� 'LHVH :HUWH JHOWHQ QXU� ZHQQ GHU DQ GLH 
6FKQLWWNUDIWHUPLWWOXQJ DQVFKOLH�HQGH 7UDJIlKLJNHLWVQDFKZHLV PLW HLQHU OLQHDUHQ ,QWHUDNWLRQVEHGLQJXQJ GHU 
%HDQVSUXFKXQJHQ DXV 1RUPDONUDIW XQG %LHJXQJ JHI�KUW ZLUG� 

F� 'D GLH QDFK D� HUPLWWHOWHQ HLQJHSUlJWHQ 9RUNU�PPXQJHQ VWDUN YRQ f� XQG DXFK YRP 4XHUVFKQLWW XQG GHU 
6FKODQNKHLW DEKlQJHQ XQG GLH LQ 7DEHOOH ��� DQJHJHEHQHQ :HUWH QDFK E� LQ YLHOHQ )lOOHQ ZHLW DXI GHU 
VLFKHUHQ 6HLWH OLHJHQ� NDQQ HV ZLUWVFKDIWOLFK DQJHUDWHQ VHLQ� I�U HLQHQ VSH]LHOOHQ )DOO GLH QDFK D� 
]XWUHIIHQGHQ ,PSHUIHNWLRQHQ ]X HUPLWWHOQ� 'LHVH 9RUJHKHQVZHLVH LVW ]XOlVVLJ� 

G� :HQQ GHU DQ GLH 6FKQLWWNUDIWHUPLWWOXQJ DQVFKOLH�HQGH 7UDJIlKLJNHLWVQDFKZHLV PLW HLQHU QLFKWOLQHDUHQ 
,QWHUDNWLRQVEHGLQJXQJ GHU %HDQVSUXFKXQJHQ DXV 1RUPDONUDIW XQG %LHJXQJ JHI�KUW ZLUG �SODVWLVFKH 
%HUHFKQXQJ PLW QLFKWOLQHDUHU M�N�,QWHUDNWLRQ�� VLQG GLH HLQJHSUlJWHQ 9RUNU�PPXQJHQ QDFK GHP XQWHU D� 
EHVFKULHEHQHQ 9HUIDKUHQ ]X HUPLWWHOQ� 
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9RUZRUW 

Dieses Dokument wurde im N$Bau�SSiegelausschuss N$ ��5��8��� $$ Ä$luminiumkonstruktionen (SS$ 
zu &(N/T& 25�/S& � und &(N/T& �35)³ erstellt. 

Dieses Dokument enthält die vorgesehenen bnderungen zum Nationalen $nhang von 
D,N (N ��������:2�����5 Ä(urocode �: Bemessung und Konstruktion von $luminiumtragwerken ² Teil ���: 
$llgemeine Bemessungsregeln³. 

(s wird auf die M|glichkeit hingewiesen, dass einige (lemente dieses Dokuments 3atentrechte ber�hren 
k|nnen. Das D,N >und/oder die DK(@ sind nicht daf�r verantwortlich, einige oder alle diesbez�glichen 
3atentrechte zu identifizieren. 

ND3 ]X 2�1�2�3� AQPHUNXQJ 

1aFK GHP HUVWHQ $EVaW] LVW GHU IROJHQGH 7H[W ]X HUJlQ]HQ� 

$bweichend davon darf, wenn die Bemessung der Kehlnähte nach dem vereinfachten 9erfahren nach N&, zu 
8.6.3.3(�) erfolgt, auf eine zerst|rungsfreie 3r�fung (=f3) verzichtet werden, wenn die folgenden Bedingungen 
a) bis d) erf�llt sind: 

a) wirksame Nahtdicke a � 6 mm und 

b) Dicke der verbundenen Bauteile an der 9erbindungsstelle W � �5 mm und 

c) BeansSruchungskategorie S&� und 

d) $usf�hrungsklasse (;&� oder (;&2. 

N&I ]X ����3�3�9� 

)ROJHQGH 1&, �QRQ�FRQIOLFWLQJ FRPSOHPHQWaU\ LQIRUPaWLRQ� LVW I�U ���������� QHX aXI]XQHKPHQ� 

%HPHVVXQJ YRQ .HKOQlKWHQ �9HUHLQIDFKWHV 9HUIDKUHQ�  

(�) $ls alternatives 9erfahren zu 8.6.3.3(�) darf die Tragfähigkeit einer Kehlnaht als ausreichend 
angenommen werden, wenn an jedem 3unkt längs der Naht die Resultierende aller auf die wirksame 
Nahtdicke einwirkenden Kräfte je Längeneinheit folgende Bedingung erf�llt: 

Rdw,(dw, FF d  (8.33a) 

Dabei ist 

(dw,F   der Bemessungswert der auf die wirksame Nahtdicke einwirkenden Kräfte je Längeneinheit� 

Rdw,F  der Bemessungswert der Tragfähigkeit der Schweißnaht je Längeneinheit. 
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(2) Die Tragfähigkeit Rdw,F  der Schweißnaht je Längeneinheit ist unabhängig von der Orientierung der 
wirksamen Nahtfläche zur einwirkenden Kraft wie folgt zu ermitteln: 

afF ⋅= dvw,Rdw,  (8.33b) 

Dabei ist 

dvw,f  der Bemessungswert der Scherfestigkeit der Schweißnaht und 

a die wirksame Nahtdicke (siehe 8.6.3.3(5)). 

(3) Der Bemessungswert dvw,f  der Scherfestigkeit der Schweißnaht ist wie folgt zu ermitteln: 

)3/( Mwwdvw, γff =  (8.33c) 
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NCI NAǤNǤͶ �ua�i�i�ierun� �es ��hweié�er�ahrens ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ ͺ 
NCI Literaturhinweise ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ 10 
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��rw�rt 

Dieses D��ument �urde im NABau-S�iegelausschuss NA 005-08-07 AA ǷAluminium��nstru�ti�nen (S�A zu 
��NȀ�� 250ȀS� 9 und ��NȀ�� 135)ǲ erstellt. 

Dieses D��ument enth¡lt "nderungen zu DIN �N 1999-1-1ȀNA:2013-05, dem Nati�nalen Anhang ��n 
DIN �N 1999-1-1:201Ͷ-03, Eurocode Ϳ: Bemessung und Konstruktion �on Aluminiumtragwerken Ȅ Teil 1-1: 
Allgemeine Bemessungsregeln.  

�s �ird auf die �Úglich�eit hinge�iesen, dass einige �lemente dieses D��uments Patentrechte beròhren 
�Únnen, �hne dass diese ��rstehend identifiziert �urden. Das DIN [undȀ�der] D�� sind nicht dafòr 
�erant��rtlich, einige �der alle diesbezòglichen Patentrechte zu identifizieren. 
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"n�erun�en �u DIN EN 1999-1-1/NA:2013-05 

Der folgende Te�t ist hinter dem Abschnitt �DP zu 1Ǥ1Ǥ͸ȋ1Ȍ einzufügen: 

NCI �u 1Ǥ2Ǥ2 �erweisun�en �ur �ra�wer�s�e�essun� 

NA VDI 2230 Blatt 1,  S�stematische Berechnung hochbeanspruchter Schrauben�erbindungen Ȅ 
 ��lindrische Einschrauben�erbindungen1

NCI �u 1Ǥ2ǤͶ �erweisun�en �u� ��hweiéen 

Ȍ  

NA DIN �N IS� 13918:2008-10, Schweißen Ȅ Bolzen und Keramikringe für das  �ichtbogenbolzenschweißen 
ȋ�S� 1͹Ϳ1;:͸ͶͶ;ȌǢ Deutsche 	assung E� �S� 1͹Ϳ1;:͸ͶͶ; 

NA DIN �N IS� 1Ͷ555:201Ͷ-08, Schweißen Ȅ �ichtbogenbolzenschweißen �on metallischen �erkstoffen 
 ȋ�S� 1ͺͻͻͻ:͸Ͷ1ͺȌǢ Deutsche 	assung E� �S� 1ͺͻͻͻ:͸Ͷ1ͺ 

NA DVS 090Ͷ:2000-12, �inweise für die Pra�is Ȅ �ichbogenbolzenschweißen1) 

Der folgende Te�t ist �or Abschnitt �DP zu ;Ǥ1Ǥ1ȋ͸Ȍ einzufügen: 

NCI �u ͺ �e�essun� ��n Ans�h�òssen 

	òr die Ver�endung ��n Sch�eißb�lzen gilt Anhang NA.N in diesem D��ument. 

Der folgende Anhang �AǤ� ist am Ende des Dokumentes einzufügen: 

 

                                                               

1) Zu beziehen bei: Beuth Verlag GmbH, 10772 Berlin (Hausanschrift: Am DIN-Platz, Burggrafenstraße 6, 10787 
Berlin). 
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NCI Anhan� NAǤN 
(n�rmati�) 

 
����enǡ �ie �itte�s Li�ht���en����ens�hweiéun� �it ��it�en�òn�un� 

an�es�h��ssen wer�en 

NCI NAǤNǤ1 A���e�eines 

(1) Dieser Anhang gilt fòr Sch�eißb�lzen an �rag�er�en und Bauteilen der Ausfòhrungs�lassen ���1 und 
���2 unter ��r�iegend ruhender Beans�ruchung, s�fern die Schraubanschlòsse an den Sch�eißb�lzen 
nicht �lanm¡ßig �iederh�lt gelÚst und �ieder hergestellt �erden (z.B. bei fliegenden Bauten). 

(2) Als Grundmaterial, auf das die B�lzen aufgesch�eißt �erden dòrfen, ��mmen die in �abelle NA.N.1 
angegebenen �er�st�ffe in den in DIN �N 1999-1-1 und DIN �N 1999-1-Ͷ erfassten Zust¡nden in 	rage. 

�a�e��e NAǤNǤ1 Ȅ 
run��ateria�ǡ au� �as �ie ����en au��es�hweiét wer�en �òr�en 

�N A�-300Ͷ(Al�n1�g1) �N A�-5005Ȁ5005A(Al�g1) �N A�-6060(Al�gSi) 

�N A�-3005(Al�n1�g0,5) �N A�-50Ͷ9(Al�g2�n0,8) �N A�-6063(Al�g0,7Si) 

�N A�-3103(Al�n1) �N A�-5052(Al�g2,5)  

�N A�-3105(Al�n0,5�g0,5)a �N A�-5251(Al�g2)a        

 �N A�-5Ͷ5Ͷ(Al�g3�n)  

 �N A�-575Ͷ(Al�g3)  

a �er�st�ff nur in DIN �N 1999-1-Ͷ aufgefòhrt 

 

(3) �s ��mmen Sch�eißb�lzen mit S�itzenzòndung ��� P� aus �N A�-575Ͷ(Al�g3) H12 und 
�N A�-1050A(Al99,5) H1Ͷ mit Nenndurchmessern db

2

(Ͷ) Die Sch�eißb�lzen mòssen DIN �N IS� 13918 in Verbindung mit einer �er�sbescheinigung 2.1 nach 
DIN �N 1020Ͷ  ents�rechen.  

) ��n Ͷ mm bis 6 mm in 	rage. Bei B�lzen aus �N 
A�-575Ͷ, die auf �N A�-6060 und �N A�-6063 aufgesch�eißt �erden, ist der Nenndurchmesser db auf 5 
mm beschr¡n�t. 

 

                                                               

2) �nts�richt d1 nach DIN �N IS� 13918. 
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NCI NAǤNǤ2 ��nstru�ti�n 

(1) Die Anschlòsse sind s� zu gestalten, dass die B�lzen �eine �lanm¡ßige Biegebeans�ruchung erfahren. 

(2) �enn die B�lzen in �Úcher eingreifen, bei denen das fòr Schrauben�erbindungen nach DIN �N 1999-1-1 
zul¡ssige ��chs�iel òberschritten �ird (�egelfall), darf  

a) bei der �r¡fteòbertragung in Scheibenebene beim Nach�eis fòr den Grenzzustand der statischen 
�ragf¡hig�eit nur ein statisch bestimmtes S�stem angesetzt �erden, d.h. die Anzahl der fòr die 
�raftòbertragung angesetzten Sch�eißb�lzen darf nicht grÚßer sein, als die Anzahl der zu erfòllenden 
Gleichge�ichtsbedingungen3

b) die ��chleibungstragf¡hig�eit nach den �egeln ��n DIN �N 1999-1-1 fòr lange �anglÚcher ermittelt 
�erden, �enn 

), falls nicht, z.B. durch ��nstru�ti�e �aßnahmen, sichergestellt �ird, dass 
im Grenzzustand, der bei einer Starr�Úr�erbe�egung in der Scheibenebene erreicht �ird, sich bei allen 
fòr die �astòbertragung angesetzten Sch�eißb�lzen ein Abstandss�iel (Abstand B�lzen Ȃ ��chrand) ��n 
�eniger als 1mm einstellt. 

i) die ��chung mit seitlicher Stòtzung �Úllig abgedec�t ist und 

ii) die �egeln ��n DIN �N 1090-3:2008-09, 8.2.1, Absatz 6 eingehalten sind und 

iii) die ma�imale Abmessung des ��ches nicht grÚßer als der 2,5-fache B�lzendurchmesser ist. 

(3) �uttern auf Sch�eißb�lzen mòssen in �ielen 	¡llen aus �erschiedenen Grònden ��ntr�lliert angez�gen 
�erden (Gefahr des oberdrehens, V�rteile durch V�rs�annen). Angaben dazu sind in 
DVS-�er�blatt 090Ͷ:2000-12, �abelle 5 zu finden (Grundlagen zum V�rs�annen ��n Schrauben siehe VDI -
�ichtlinie 2230 Blatt 1). 

NCI NAǤNǤ3 �e�essun� 

(1) Bei der Bemessung der hier behandelten Sch�eiß�erbindung braucht �egen der geringen 
�nergieeinbringung eine ��Z im òblichen Sinn und Ausmaß (siehe DIN �N 1999-1-1:201Ͷ-03, 6.1.6) nicht 
beròc�sichtigt zu �erden. V�m �¡rmeeinfluss betr�ffen ist nur eine dònne Z�ne im 
Sch�eißòbergangsbereich ��m B�lzen zum Grund�er�st�ff. 

(2) 	òr die Bemessung des nicht �¡rmebeeinflussten B�lzenmaterials sind als chara�teristische �erte die 
�erte der �abelle NA.N.2 anzusetzen.  

�a�e��e NAǤNǤ2 Ȅ Chara�teristis�he �erte �es ni�ht w¡r�e�eein��ussten ����en�ateria�s 

�er�st�ffȀZustand �N A�-575Ͷ(Al�g3) H12 �N A�-1050A(Al99,5) H1Ͷ 

fub 230 NȀmm; 100 NȀmm; 

 

(3) Die chara�teristischen �erte 	tb,�� der durch die 	ògez�ne òbertragbaren Zug�r¡fte sind in �abelle 
NA.N.3 angegeben. Diese �erte sind durch eine Verfahrens�ròfung abzusichern, bei der bestimmte 
�indest�erte fòr den �ittel�ert der Bruchlast nachge�iesen �erden mòssen und ein �a�imal�ert des 
                                                               

3) Siehe auch DIN 18516-1:2010-06, 6.3.2: ̶�ird das Be�leidungselement durch mehrere Befestigungselemente 
gehalten, dòrfen fòr den �erti�alen �astabtrag nur Befestigungselemente an z�ei Stellen in Ansatz gebracht �erden.̶ 
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Variati�ns��effizienten nicht òberschritten �erden darf. Der Bemessungs�ert 	tb,�d ergibt sich aus 	tb,�� zu 
	tb,�d εk2 	tb,��Ȁɀ2 mit dem Sicherheitsbei�ert ɀ2 nach DIN �N 1999-1-1 und k2 fòr Aluminiumschrauben 
nach DIN �N 1999-1-1:201Ͷ-03, �abelle 8.5 in Verbindung mit Gleichung (8.17). 

�a�e��e NAǤNǤ3 Ȅ Chara�teristis�he �erte 	tb,�� �er �ur�h �ie 	ò�e��ne ò�ertra��aren �u��r¡�te 

	tb,�k ����en�ur�h�esser  
Ͷ mm 

����en�ur�h�esser  
5 mm 

����en�ur�h�esser  
6 mm 

�N A�-575Ͷ H12 1 680 N 2 710 N 3 8Ͷ0 N 

�N A�-1050 H1Ͷ 800 N 1 300 N 1 8Ͷ0 N 

 

(Ͷ) 	òr die �ragf¡hig�eit der 	ògez�ne auf Abscheren ist der �leinere fu,haz-�ert der �er�st�ff�aarung 
B�lzen-Grund�er�st�ff maßgebend. Der fu,haz-�ert fòr den Grund�er�st�ff ist �abelle 3.2a �der �abelle 
3.2.b ��n DIN �N 1999-1-1:201Ͷ-03 zu entnehmenͶ

�a�e��e NAǤNǤͶ Ȅ  fub,haz-�ert �es ����ens 

).  	òr den fub,haz-�ert des B�lzens gelten die �erte in 
�abelle NA.N.Ͷ. 

�er�st�ffȀZustand �N A�-575Ͷ(Al�g3) H12 EN A�-1050AȋA�99ǡ5Ȍ �1Ͷ 

fu�ǡha� 1ͺ0 N/��; ͸0 N/��; 

 

Der Bemessungs�ert 	�,�d der Abscher�raft ergibt sich gem¡ß Gleichung (8.9) ��n DIN �N 1999-1-1:201Ͷ-
03 aus dem maßgebenden fu,haz-�ert und der B�lzenfl¡che A α (ɎȀͶ) db͸. 

(5) In der 	ògez�ne ist die �ragf¡hig�eit nachge�iesen, �enn Bedingung (NA.N.1) erfòllt ist. 

௩,ாௗܨ
௩,ோௗܨ

൅
௧,ாௗܨ
௧௕,ோௗܨ

൑ ͳ (NA.N.1) 

(6) Der Nach�eis fòr den B�lzen auf Zug und Abscheren ist mit Bedingung (8.20) s��ie den Gleichungen 
(8.9) und (8.17) ��n DIN �N 1999-1-1:201Ͷ-03 zu fòhren. Dabei ist fub nach �abelle NA.N.2 als 
chara�teristischer �ert einzusetzen, und es gelten die Bei�erte fòr Aluminiumschrauben. 

(7) Bei der �rmittlung der Beans�ruchbar�eit B�,�d des Grund�er�st�ffs auf Durchstanzen durch �r¡fte in 
�ichtung der B�lzenachse ist in Gleichung (8.19) ��n DIN �N 1999-1-1:201Ͷ-03 anstelle ��n dm der 
Nenndurchmesser db des B�lzens einzusetzen. 

(8) Die unter (5) bis (7) gef�rderten Nach�eise ersetzen nicht Nach�eise der Gebrauchstauglich�eit. 	alls 
die Gebrauchstauglich�eit z.B. bei 	assaden durch Úrtliche �lastische Verf�rmungen des Grundmaterials 

                                                               

Ͷ) 	alls fòr �egierungen bz�. Zust¡nde, die in DIN �N 1999-1-Ͷ aufgefòhrt sind, �eine fu,haz-�erte in 
DIN �N 1999-1-1:201Ͷ-03, �abelle 3.2 zu finden sind, ist fòr fu,haz der 	estig�eits�ert des Zustandes � (�eich) zu 
�er�enden Ȃ siehe DIN �N Ͷ85-2. 
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beeintr¡chtigt �erden �ann (StÚrung des �isuell �ahrnehmbaren �rscheinungsbildes), muss im �inzelfall 
die Gebrauchstauglich�eit aus der �rfahrung �der aufgrund ��n Versuchen beurteilt �erden. 

(9) 	òr das Bauteil, an das der B�lzen anschließt (Grund�er�st�ff), sind alle anderen nach DIN �N 1999-1-1 
erf�rderlichen �ragf¡hig�eitsnach�eise zu fòhren. 

NCI NAǤNǤͶ �ua�i�i�ierun� �es ��hweié�er�ahrens  

(1) Das Sch�eiß�erfahren und das Sch�eiß�ers�nal muss fòr diesen Sch�eiß�r�zess nach DIN �N IS� 
1Ͷ555 �ualifiziert sein. 

(2) Ab�eichend ��n und erg¡nzend zu DIN �N IS� 1Ͷ555:201Ͷ-08 gilt: 

a) Die in DIN �N IS� 1Ͷ555 ��rgeschriebenen Pròfungen mòssen fòr �edes B�lzensch�eißger¡t, 
Arbeits�eise (��nta�tsch�eißung, S�altsch�eißung) und �ede Paarung ��n Sch�eißb�lzen, �er�st�ff 
und Zustand des Grund�er�st�ffs nachge�iesen ��rden sein, und es muss eine ents�rechende 
Sch�eißan�eisung ��rliegen. Bei der Verfahrens�ròfung ist die Dic�e des Grundmaterials s� zu �¡hlen, 
dass �ein Aus�nÚ�fen erf�lgt. Die �ualifi�ati�n fòr eine Blechdic�e �ualifiziert alle dònneren 
Blechdic�en. Die fòr eine Sch�eißan�eisung n�t�endigen Daten dòrfen auch aufgrund ��n Parametern 
bereits ��rliegender Sch�eißan�eisungen festgelegt �erden, �enn dies durch Inter��lati�n geschehen 
�ann. 

b) Die �egelungen ��n DIN �N IS� 1Ͷ555:201Ͷ-08, Anhang A sind zu beachten. 

c) 	òr die Pròfung der Zugfestig�eit sind bei der Verfahrens�ròfung insgesamt 21 Sch�eißb�lzen zu 
sch�eißen und zu �ròfen (DIN �N IS� 1Ͷ555:201Ͷ-08, 11.Ͷ).  

i) �enn die Zug�ròfung mit �essung der �raft erf�lgt, darf fòr die Gesamtheit der Bruchlasten 
der Variati�ns��effizient den in �abelle NA.N.5 angegebenen Grenz�ert nicht òberschreiten 
und der �ittel�ert muss òber dem in �abelle NA.N.5 angegebenen �indest�ert liegen. 
Außerdem muss bei mindestens der H¡lfte der ge�ròften B�lzen der Bruch im B�lzen erf�lgen. 

ii) �enn die Zug�ròfung �hne �essung der Bruchlast erf�lgt, z.B. nach 
DIN �N IS� 1Ͷ555:201Ͷ-08, Bild Ͷ, muss die die Bruchlage bei allen Pr�ben im B�lzen liegen. 
�in Bruch in der Sch�eißfuge s��ie ein Abstreifen des Ge�indes ist nicht zul¡ssig. 

d) 	òr die Biege�ròfung nach  DIN �N IS� 1Ͷ555:201Ͷ-08, 11.3 sind bei der Verfahrens�ròfung 10 
Sch�eißb�lzen zu sch�eißen und zu �ròfen. �in Bruch in der 	ògez�ne darf bei �einer der 10 Pr�ben 
eintreten.  

�a�e��e NAǤNǤ5 Ȅ 
ren�wert �òr �ariati�ns��e��i�ienten un� �itte�werte 

 
�a�Ǥ 

�ariati�ns-
��e��i�ient 

����en-
�ur�h�esser 

Ͷ mm 

����en-
�ur�h�esser 

5 mm 

����en-
�ur�h�esser 

6 mm 

�N A�-575Ͷ H12 0,10 2 020 N 3 260 N Ͷ 620 N 

�N A�-1050 H1Ͷ 0,05 880 N 1 Ͷ20 N 2 010 N 
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(3) Im 	alle dass fòr die Verfahrens�ròfung �ein ausreichend dic�es Grundmaterial (gleiche �egierung und 
gleicher Zustand �ie im An�endungsfall) ��rliegt, bei dem ein Durchstanzen ausgeschl�ssen ist, ist der 
Nach�eis der ausreichenden �ragf¡hig�eit auf Zug �ie f�lgt zu erbringen: Der beim Durchstanzen 
gemessene �ert der Zug�raft darf bei �einer der 21 Pr�ben �leiner sein als der �ert B�,� nach Gleichung 
(NA.N.2). 

௣,ோܤ = Ԝ݀௕ߨ0,6 Ԝݐ௣ Ԝ ௨݂ (NA.N.2) 

Dabei ist db der B�lzendurchmesser, t� die Dic�e des Grund�er�st�ffs, auf den gesch�eißt �ird, und fu die 
��m �er�st�ff und dessen Zustand nach DIN �N 1999-1-1:201Ͷ-03, �abelle 3.2a �der 3.2b �der nach DIN 
�N 1999-1-Ͷ:2010-05, �abelle 3.1 abh¡ngige 	estig�eit des Grund�er�st�ffs. 

�iegt im Grenzfall eine ��nstellati�n ��r (abh¡ngig ��n Ge�metrie und 	estig�eit), bei der bei der 
Verfahrens�ròfung auf Zug �echselnd Aus�nÚ�fen und Bruch im B�lzen �der der 	ògez�ne auftritt, s� 
dòrfen die Bruchlasten beim B�lzenbruch und beim Bruch in der 	ògez�ne nicht unter den 
chara�teristischen �ert fòr die Zugbeans�ruchung der 	ògez�ne (siehe �abelle NA.N.3) liegen. Außerdem 
muss auch hier bei den 	¡llen mit Versagen im B�lzen �der der 	ògez�ne in mindestens 50Ψ dieser 	¡lle der 
Bruch im B�lzen erf�lgt sein. 

	òr die Biege�ròfung ents�rechend DIN �N IS� 1Ͷ555:201Ͷ-08, 11.3 sind auch im ��rliegenden 	all bei der 
Verfahrens�ròfung 10 Sch�eißb�lzen zu sch�eißen und zu �ròfen, ents�rechend 
DIN �N IS� 1Ͷ555:201Ͷ-08, �abelle 3. �in Bruch in der 	ògez�ne darf bei �einer der 10 Pr�ben eintreten. 

(Ͷ) �¡hrend der Pr�du�ti�n sind �ereinfachte Arbeits�ròfungen (�indestzahl 3) mit Sicht- und 
Biege�ròfung nach DIN �N IS� 1Ͷ555:201Ͷ-08, Abschnitt 12 durchzufòhren bei: 

a) Arbeitsbeginn in �eder Schicht, 

b) "nderung der Str�m�uelleȀ�aschineȀ�inrichtung, 

c) �echsel der �er�st�ff�aarung ("nderung der �PS nach der gearbeitet �erden muss). 

(5) Im obrigen gelten die 	estlegungen ��n DIN �N 1090-3. �s entfallen �ed�ch 

a) zerstÚrungsfreie Pròfungen, abgesehen ��n der Sicht�ròfung, 

b) die �egelungen in DIN �N 1090-3:2008-09, 12.Ͷ.3.2, Absatz 3, Pun�t b) 1). 
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Der folgende Abschnitt ist am Ende des Dokumentes zu ergänzen: 

NCI Literaturhinweise 

[1] DIN 18516-1:2010-06, Außenwandbekleidungen, hinterlüftet – Teil 1: Anforderungen, Prüfgrundsätze5

[2] DVS 0903:2000-12, Kondensatorentladungs-Bolzenschweißen mit Spitzenzündung5)   

)  

                                                               

5) Zu beziehen bei der Beuth Verlag GmbH, 10772 Berlin (Hausanschrift: Am DIN-Platz, Burggrafenstraße 6, 10787 
Berlin). 
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