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DIN EN 1996-1-1:2010-12 

NDWLRQDOHV 9RUZRUW 

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

,P� ',1� 'HXWVFKHV� ,QVWLWXW� I�U� 1RUPXQJ� H��9�� LVW� KLHUI�U� GHU� $UEHLWVDXVVFKXVV� 1$�����������$$�
Ä0DXHUZHUNVEDX³�GHV�1RUPHQDXVVFKXVVHV�%DXZHVHQ��1$%DX��]XVWlQGLJ��

'LHVH�1RUP�LVW�%HVWDQGWHLO�HLQHU�5HLKH�YRQ�(LQZLUNXQJV��XQG�%HPHVVXQJVQRUPHQ��GHUHQ�$QZHQGXQJ�QXU�LP�
3DNHW�VLQQYROO� LVW��'LHVHU�7DWVDFKH�ZLUG�GXUFK�GDV�/HLWSDSLHU�/�GHU�.RPPLVVLRQ�GHU�(XURSlLVFKHQ�8QLRQ�I�U�
GLH�$QZHQGXQJ�GHU�(XURFRGHV�5HFKQXQJ�JHWUDJHQ��LQGHP�hEHUJDQJVIULVWHQ�I�U�GLH�YHUELQGOLFKH�8PVHW]XQJ�
GHU�(XURFRGHV� LQ�GHQ�0LWJOLHGVWDDWHQ� YRUJHVHKHQ�VLQG��'LH�hEHUJDQJVIULVWHQ�VLQG� LP�9RUZRUW� GLHVHU�1RUP�
DQJHJHEHQ��

'LH�$QZHQGXQJ�GLHVHU�1RUP�LVW�LQ�'HXWVFKODQG�LQ�9HUELQGXQJ�PLW�GHP�1DWLRQDOHQ�$QKDQJ�YRUJHVHKHQ��

(V�ZLUG�DXI�GLH�0|JOLFKNHLW�KLQJHZLHVHQ��GDVV�HLQLJH�7H[WH�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��

,Q�$EKlQJLJNHLW�YRQ�GHU�%HGHXWXQJ�GHU�HLQ]HOQHQ�$EVlW]H�ZLUG�LQ�GLHVHU�1RUP�]ZLVFKHQ�YHUELQGOLFKHQ�5HJHOQ�
XQG� $QZHQGXQJVUHJHOQ� XQWHUVFKLHGHQ� �VLHKH� DXFK� ������ 'LH� YHUELQGOLFKHQ� 5HJHOQ� VLQG� GXUFK� GHQ� %XFK�
VWDEHQ�3� QDFK� GHU� 1XPPHU� GHV� $EVDW]HV� JHNHQQ]HLFKQHW�� ]��%�� ���3�� %HL� DOOHQ� $EVlW]HQ�� GLH� QLFKW� DOV�
YHUELQGOLFKH�5HJHOQ�JHNHQQ]HLFKQHW�VLQG��KDQGHOW�HV�VLFK�XP�$QZHQGXQJVUHJHOQ���

'HU� %HJLQQ� XQG� GDV� (QGH� GHV� KLQ]XJHI�JWHQ� RGHU� JHlQGHUWHQ� 7H[WHV� ZLUG� LP� 7H[W� GXUFK� GLH�
7H[WPDUNLHUXQJHQ�˜I�DQJH]HLJW��

bQGHUXQJHQ 

*HJHQ�EHU� ',1�9�(19������������������ XQG� ',1�9�(19������������������ ZXUGHQ� IROJHQGH� bQGHUXQJHQ�
YRUJHQRPPHQ��

D�� 9RUQRUP�&KDUDNWHU�ZXUGH�DXIJHKREHQ��

E�� GLH�6WHOOXQJQDKPHQ�GHU�QDWLRQDOHQ�1RUPXQJVLQVWLWXWH�]X�GHQ�9RUQRUPHQ�ZXUGHQ�HLQJHDUEHLWHW�XQG�GHU�
,QKDOW�YROOVWlQGLJ��EHUDUEHLWHW��

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

D�� DXI�HXURSlLVFKHV�%HPHVVXQJVNRQ]HSW�XPJHVWHOOW��

E�� (UVDW]YHUPHUNH�NRUULJLHUW��

F�� 9RUJlQJHU�1RUP�PLW�GHU�%HULFKWLJXQJ���NRQVROLGLHUW��

G�� UHGDNWLRQHOOH�bQGHUXQJHQ�GXUFKJHI�KUW��

)U�KHUH $XVJDEHQ�

',1�����������[����������������������
',1�����������������������������������
',1�����������������
',1��������������������������
',1�������������������������������������
',1���������������
',1�9�(19�������������������
',1�9�(19�������������������
',1�(1�������������������
',1�(1����������%HULFKWLJXQJ������������
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 EN 1996-1-1 
� 1RYHPEHU������

 �$& 
� -XOL������

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

'HXWVFKH�)DVVXQJ�

� (XURFRGH���²�
%HPHVVXQJ�XQG�.RQVWUXNWLRQ�YRQ�0DXHUZHUNVEDXWHQ�²�

7HLO������$OOJHPHLQH�5HJHOQ�I�U�EHZHKUWHV�XQG�
XQEHZHKUWHV�0DXHUZHUN�

�

(XURFRGH���²�
'HVLJQ�RI�PDVRQU\�VWUXFWXUHV�²�

3DUW������*HQHUDO�UXOHV�IRU�UHLQIRUFHG�DQG�XQUHLQIRUFHG�
PDVRQU\�VWUXFWXUHV�

� (XURFRGH���²�
&DOFXO�GHV�RXYUDJHV�HQ�PDoRQQHULH�²�

3DUWLH������5qJOHV�FRPPXQHV�SRXU�RXYUDJHV�HQ�
PDoRQQHULH�DUPpH�HW�QRQ�DUPpH�

'LHVH�(XURSlLVFKH�1RUP�ZXUGH�YRP�&(1�DP�����-XQL������DQJHQRPPHQ��'LH�%HULFKWLJXQJ�(1���������������WUDW�DP�����-XOL������LQ�
.UDIW�XQG�ZXUGH�LQ�(1���������������HLQJHDUEHLWHW��
�
'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�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��(VWODQG��)LQQODQG��)UDQNUHLFK��
*ULHFKHQODQG��,UODQG��,VODQG��,WDOLHQ��/HWWODQG��/LWDXHQ��/X[HPEXUJ��0DOWD��GHQ�1LHGHUODQGHQ��1RUZHJHQ��gVWHUUHLFK��3ROHQ��3RUWXJDO��
5XPlQLHQ��6FKZHGHQ��GHU�6FKZHL]��GHU�6ORZDNHL��6ORZHQLHQ��6SDQLHQ��GHU�7VFKHFKLVFKHQ�5HSXEOLN��8QJDUQ��GHP�9HUHLQLJWHQ�.|QLJUHLFK�
XQG�=\SHUQ��
� � �
�
�

�
( 8 5 2 3 b , 6 & + ( 6  . 2 0 , 7 ( (  ) h 5  1 2 5 0 8 1 * 
(8523($1 &200,77(( )25 67$1'$5',=$7,21  
& 2 0 , 7 e  ( 8 5 2 3 e ( 1  ' (  1 2 5 0 $ / , 6 $ 7 , 2 1

�

�

0DQDJHPHQW &HQWUH:  $YHQXH 0DUQL[ 1��  %-1000 %UXVVHOV 

�������&(1� $OOH�5HFKWH�GHU�9HUZHUWXQJ��JOHLFK�LQ�ZHOFKHU�)RUP�XQG�LQ�ZHOFKHP�
9HUIDKUHQ��VLQG�ZHOWZHLW�GHQ�QDWLRQDOHQ�0LWJOLHGHUQ�YRQ�&(1�YRUEHKDOWHQ�

5HI��1U��(1�����������������$&������'
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EN 1996-1-1:200� � $&:2009 �D� 

IQKDOW 

6HLWH

9RUZRUW ����������������������������������������������������������������������������������������������������������������������������������������������������������������6

+LQWHUJUXQG GHV EXURFRGH-3URJUDPPV �����������������������������������������������������������������������������������������������������������6

6WDWXV XQG *�OWLJNHLWVEHUHLFK GHU EXURFRGHV �������������������������������������������������������������������������������������������������

NDWLRQDOH )DVVXQJHQ GHU EXURFRGHV ����������������������������������������������������������������������������������������������������������������

9HUELQGXQJ ]ZLVFKHQ GHQ EXURFRGHV XQG GHQ KDUPRQLVLHUWHQ 7HFKQLVFKHQ 6SH]LILNDWLRQHQ I�U 
%DXSURGXNWH �ENV XQG E7$V� ����������������������������������������������������������������������������������������������������������������������������

NDWLRQDOHU $QKDQJ I�U EN 1996-1-1�������������������������������������������������������������������������������������������������������������������9

1 $OOJHPHLQHV������������������������������������������������������������������������������������������������������������������������������������������10
1�1 $QZHQGXQJVEHUHLFK ���������������������������������������������������������������������������������������������������������������������������10
1�1�1 $QZHQGXQJVEHUHLFK GHV EXURFRGH 6 �����������������������������������������������������������������������������������������������10
1�1�2 $QZHQGXQJVEHUHLFK YRQ 7HLO 1-1 GHV EXURFRGH 6���������������������������������������������������������������������������10
1�2 NRUPDWLYH 9HUZHLVXQJHQ��������������������������������������������������������������������������������������������������������������������11
1�2�1 $OOJHPHLQHV������������������������������������������������������������������������������������������������������������������������������������������11
1�2�2 NRUPHQ� DXI GLH %H]XJ JHQRPPHQ ZLUG� ������������������������������������������������������������������������������������������11
1�� $QQDKPHQ ��������������������������������������������������������������������������������������������������������������������������������������������1�
1�4 8QWHUVFKHLGXQJ ]ZLVFKHQ YHUELQGOLFKHQ 5HJHOQ XQG $QZHQGXQJVUHJHOQ�����������������������������������1�
1�� %HJULIIH �������������������������������������������������������������������������������������������������������������������������������������������������1�
1���1 $OOJHPHLQHV������������������������������������������������������������������������������������������������������������������������������������������1�
1���2 0DXHUZHUN ��������������������������������������������������������������������������������������������������������������������������������������������1�
1���� )HVWLJNHLW YRQ 0DXHUZHUN�������������������������������������������������������������������������������������������������������������������14
1���4 0DXHUVWHLQH ������������������������������������������������������������������������������������������������������������������������������������������14
1���� 0|UWHO ����������������������������������������������������������������������������������������������������������������������������������������������������1�
1���6 )�OOEHWRQ�����������������������������������������������������������������������������������������������������������������������������������������������16
1���� %HZHKUXQJ �������������������������������������������������������������������������������������������������������������������������������������������16
1���� EUJlQ]XQJVEDXWHLOH�����������������������������������������������������������������������������������������������������������������������������16
1���9 0|UWHOIXJHQ ������������������������������������������������������������������������������������������������������������������������������������������1�
1���10 :DQGDUWHQ ��������������������������������������������������������������������������������������������������������������������������������������������1�
1���11 9HUVFKLHGHQHV��������������������������������������������������������������������������������������������������������������������������������������1�
1�6 )RUPHO]HLFKHQ��������������������������������������������������������������������������������������������������������������������������������������19

2 *UXQGODJHQ I�U EQWZXUI� %HUHFKQXQJ XQG %HPHVVXQJ ������������������������������������������������������������������2�
2�1 *UXQGOHJHQGH $QIRUGHUXQJHQ �����������������������������������������������������������������������������������������������������������2�
2�1�1 $OOJHPHLQHV������������������������������������������������������������������������������������������������������������������������������������������2�
2�1�2 =XYHUOlVVLJNHLW�������������������������������������������������������������������������������������������������������������������������������������24
2�1�� 9RUJHVHKHQH NXW]XQJVGDXHU XQG DDXHUKDIWLJNHLW ��������������������������������������������������������������������������24
2�2 3ULQ]LSLHQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW ���������������������������������������������������������������������������������24
2�� *UXQGOHJHQGH *U|�HQ�������������������������������������������������������������������������������������������������������������������������24
2���1 ELQZLUNXQJHQ ���������������������������������������������������������������������������������������������������������������������������������������24
2���2 %HPHVVXQJVZHUWH GHU ELQZLUNXQJHQ������������������������������������������������������������������������������������������������24
2���� 0DWHULDO- XQG 3URGXNWHLJHQVFKDIWHQ��������������������������������������������������������������������������������������������������24
2�4 NDFKZHLV QDFK GHU 7HLOVLFKHUKHLWVPHWKRGH�������������������������������������������������������������������������������������24
2�4�1 %HPHVVXQJVZHUWH GHU 0DWHULDOHLJHQVFKDIWHQ ���������������������������������������������������������������������������������24
2�4�2 ELQZLUNXQJVNRPELQDWLRQHQ����������������������������������������������������������������������������������������������������������������24
2�4�� *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW���������������������������������������������������������������������������������������������������������2�
2�4�4 *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW ����������������������������������������������������������������������������������������2�
2�� %HPHVVXQJ DXI GHU *UXQGODJH YRQ 9HUVXFKHQ �������������������������������������������������������������������������������26

� %DXVWRIIH ����������������������������������������������������������������������������������������������������������������������������������������������26
��1 0DXHUVWHLQH ������������������������������������������������������������������������������������������������������������������������������������������26
��1�1 0DXHUVWHLQDUWHQ XQG GHUHQ *UXSSLHUXQJ������������������������������������������������������������������������������������������26
��1�2 ELJHQVFKDIWHQ GHU 0DXHUVWHLQH í DUXFNIHVWLJNHLW ���������������������������������������������������������������������������2�
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6HLWH
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��6 0HFKDQLVFKH ELJHQVFKDIWHQ YRQ 0DXHUZHUN������������������������������������������������������������������������������������0
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6HLWH

6�� 8QEHZHKUWH� GXUFK +RUL]RQWDOODVWHQ DXI 3ODWWHQELHJXQJ EHDQVSUXFKWH 
0DXHUZHUNVZlQGH�������������������������������������������������������������������������������������������������������������������������������62
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6���4 0DXHUZHUNVZlQGH XQWHU EUG- XQG :DVVHUGUXFN �����������������������������������������������������������������������������6�
6���� 0DXHUZHUNVZlQGH XQWHU KRUL]RQWDOHU %HODVWXQJ LQIROJH DX�HUJHZ|KQOLFKHU 

ELQZLUNXQJHQ ���������������������������������������������������������������������������������������������������������������������������������������6�
6�4 8QEHZHKUWH 0DXHUZHUNVZlQGH XQWHU NRPELQLHUWHU YHUWLNDOHU XQG KRUL]RQWDOHU %HODVWXQJ �������6�
6�4�1 $OOJHPHLQHV������������������������������������������������������������������������������������������������������������������������������������������6�
6�4�2 9HUIDKUHQ XQWHU $QZHQGXQJ GHV )-)DNWRUV �������������������������������������������������������������������������������������66
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6�� 0DXHUDQNHU�������������������������������������������������������������������������������������������������������������������������������������������66
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:DQG ������������������������������������������������������������������������������������������������������������������������������������������������������4
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6���2 NDFKZHLV YRQ %DXWHLOHQ������������������������������������������������������������������������������������������������������������������������
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6�9�1 $OOJHPHLQHV��������������������������������������������������������������������������������������������������������������������������������������������
6�9�2 NDFKZHLV YRQ %DXWHLOHQ������������������������������������������������������������������������������������������������������������������������

� *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW �����������������������������������������������������������������������������������������9
��1 $OOJHPHLQHV�������������������������������������������������������������������������������������������������������������������������������������������9
��2 8QEHZHKUWH 0DXHUZHUNVZlQGH ����������������������������������������������������������������������������������������������������������9
��� %HZHKUWH 0DXHUZHUNVEDXWHLOH ������������������������������������������������������������������������������������������������������������9
��4 9RUJHVSDQQWH 0DXHUZHUNVEDXWHLOH ����������������������������������������������������������������������������������������������������0
��� ELQJHIDVVWH 0DXHUZHUNVEDXWHLOH ��������������������������������������������������������������������������������������������������������0
��6 :lQGH XQWHU 7HLOIOlFKHQODVWHQ������������������������������������������������������������������������������������������������������������0

� %DXOLFKH DXUFKELOGXQJ ������������������������������������������������������������������������������������������������������������������������0
��1 $XVELOGXQJ YRQ 0DXHUZHUN�����������������������������������������������������������������������������������������������������������������0
��1�1 0DXHUZHUNVEDXVWRIIH���������������������������������������������������������������������������������������������������������������������������0
��1�2 0LQGHVWZDQGGLFNHQ������������������������������������������������������������������������������������������������������������������������������0
��1�� 0LQGHVWZDQGIOlFKH�������������������������������������������������������������������������������������������������������������������������������1
��1�4 0DXHUZHUNVYHUEDQG �����������������������������������������������������������������������������������������������������������������������������1
��1�� 0|UWHOIXJHQ �������������������������������������������������������������������������������������������������������������������������������������������2
��1�6 $XIODJHU XQWHU 7HLOIOlFKHQODVWHQ ���������������������������������������������������������������������������������������������������������2
��2 $XVELOGXQJ GHU %HZHKUXQJ�����������������������������������������������������������������������������������������������������������������2
��2�1 $OOJHPHLQHV�������������������������������������������������������������������������������������������������������������������������������������������2
��2�2 hEHUGHFNXQJ GHU %HZHKUXQJ��������������������������������������������������������������������������������������������������������������2
��2�� 0LQGHVWEHZHKUXQJ ��������������������������������������������������������������������������������������������������������������������������������
��2�4 0D�H GHU %HZHKUXQJ ���������������������������������������������������������������������������������������������������������������������������4
��2�� 9HUDQNHUXQJ XQG 6W|�H �����������������������������������������������������������������������������������������������������������������������4
��2�6 8PVFKOLH�XQJ GHU DUXFNEHZHKUXQJ���������������������������������������������������������������������������������������������������
��2�� $EVWDQG GHU %HZHKUXQJ �����������������������������������������������������������������������������������������������������������������������
��� DHWDLOV ]XU 9RUVSDQQXQJ ����������������������������������������������������������������������������������������������������������������������
��4 ELQJHIDVVWHV 0DXHUZHUN�����������������������������������������������������������������������������������������������������������������������

4 

DIN EN 1996-1-1:2010-12 
©

 D
IN

 D
eu

ts
ch

es
 In

st
itu

t f
ür

 N
or

m
un

g 
e.

 V
.; 

ST
B 

- S
am

m
lu

ng
 B

au
au

fs
ic

ht
lic

h 
ei

ng
ef

üh
rte

 T
ec

hn
is

ch
e 

Ba
ub

es
tim

m
un

ge
n 

/ w
w

w
.s

tb
-b

au
no

rm
en

.d
e

EN 1996-1-1:200� � $&:2009 �D� 

6HLWH

6�� 8QEHZHKUWH� GXUFK +RUL]RQWDOODVWHQ DXI 3ODWWHQELHJXQJ EHDQVSUXFKWH 
0DXHUZHUNVZlQGH�������������������������������������������������������������������������������������������������������������������������������62
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6���4 0DXHUZHUNVZlQGH XQWHU EUG- XQG :DVVHUGUXFN �����������������������������������������������������������������������������6�
6���� 0DXHUZHUNVZlQGH XQWHU KRUL]RQWDOHU %HODVWXQJ LQIROJH DX�HUJHZ|KQOLFKHU 

ELQZLUNXQJHQ ���������������������������������������������������������������������������������������������������������������������������������������6�
6�4 8QEHZHKUWH 0DXHUZHUNVZlQGH XQWHU NRPELQLHUWHU YHUWLNDOHU XQG KRUL]RQWDOHU %HODVWXQJ �������6�
6�4�1 $OOJHPHLQHV������������������������������������������������������������������������������������������������������������������������������������������6�
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6�6 %HZHKUWH 0DXHUZHUNVEDXWHLOH XQWHU %LHJXQJ� %LHJXQJ XQG /lQJVNUDIW RGHU /lQJVNUDIW����������6�
6�6�1 $OOJHPHLQHV������������������������������������������������������������������������������������������������������������������������������������������6�
6�6�2 NDFKZHLV YRQ EHZHKUWHQ 0DXHUZHUNVEDXWHLOHQ EHL %LHJXQJ XQG�RGHU NRUPDONUDIW ������������������6�
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6���2 NDFKZHLV EHZHKUWHU 0DXHUZHUNVEDXWHLOH XQWHU KRUL]RQWDOHU %HODVWXQJ LQ GHU EEHQH GHU 

:DQG ������������������������������������������������������������������������������������������������������������������������������������������������������4
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��4 ELQJHIDVVWHV 0DXHUZHUN�����������������������������������������������������������������������������������������������������������������������

4 

DIN EN 1996-1-1:2010-12 

©
 D

IN
 D

eu
ts

ch
es

 In
st

itu
t f

ür
 N

or
m

un
g 

e.
 V

.; 
ST

B 
- S

am
m

lu
ng

 B
au

au
fs

ic
ht

lic
h 

ei
ng

ef
üh

rte
 T

ec
hn

is
ch

e 
Ba

ub
es

tim
m

un
ge

n 
/ w

w
w

.s
tb

-b
au

no
rm

en
.d

e
Nds. MBl. Nr. 12 a/2016 Nds. MBl. Nr. 12 a/2016

32

Nds. MBl. Nr. 12 a/2016

4



EN 1996-1-1:200� � $&:2009 �D� 

6HLWH

��� :DQGDQVFKO�VVH �����������������������������������������������������������������������������������������������������������������������������������
����1 $QVFKOXVV YRQ :lQGHQ DQ DHFNHQ XQG DlFKHUQ������������������������������������������������������������������������������
����2 $QVFKO�VVH ]ZLVFKHQ :lQGHQ �����������������������������������������������������������������������������������������������������������9
��6 6FKOLW]H XQG $XVVSDUXQJHQ LQ :lQGHQ��������������������������������������������������������������������������������������������90
��6�1 $OOJHPHLQHV �����������������������������������������������������������������������������������������������������������������������������������������90
��6�2 9HUWLNDOH 6FKOLW]H XQG $XVVSDUXQJHQ �����������������������������������������������������������������������������������������������90
��6�� +RUL]RQWDOH XQG VFKUlJH 6FKOLW]H������������������������������������������������������������������������������������������������������91
��� )HXFKWVSHUUVFKLFKWHQ �������������������������������������������������������������������������������������������������������������������������92
��� 7HPSHUDWXU- XQG /DQJ]HLWYHUIRUPXQJ ����������������������������������������������������������������������������������������������92

9 $XVI�KUXQJ ������������������������������������������������������������������������������������������������������������������������������������������9�
9�1 $OOJHPHLQHV �����������������������������������������������������������������������������������������������������������������������������������������9�
9�2 %HPHVVXQJ XQG .RQVWUXNWLRQ YRQ %DXZHUNVWHLOHQ ������������������������������������������������������������������������9�
9�� %HODVWXQJ YRQ 0DXHUZHUN������������������������������������������������������������������������������������������������������������������9�
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9RUZRUW 

'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�0DL� ������ XQG� HWZDLJH� HQWJHJHQVWHKHQGH� QDWLRQDOH�
1RUPHQ�P�VVHQ�ELV�0lU]����� ]XU�FNJH]RJHQ�ZHUGHQ��

&(1�7&�����LVW�I�U�DOOH�(XURFRGHV�GHV�NRQVWUXNWLYHQ�,QJHQLHXUEDXV�]XVWlQGLJ��

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

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

+LQWHUJUXQG GHV EXURFRGH-3URJUDPPV 

,P�-DKUH������EHVFKORVV�GLH�.RPPLVVLRQ�GHU�(XURSlLVFKHQ�*HPHLQVFKDIW��I�U�GDV�%DXZHVHQ�HLQ�3URJUDPP�
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�1RUPHQ���

,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�VFKOLH�OLFK�GLHVH�HUVHW]HQ�VROOWHQ��

���-DKUH�ODQJ�OHLWHWH�GLH�.RPPLVVLRQ�PLW�+LOIH�HLQHV�6WHXHUNRPLWHHV�PLW�5HSUlVHQWDQWHQ�GHU�0LWJOLHGVOlQGHU�
GLH�(QWZLFNOXQJ�GHV�(XURFRGH�3URJUDPPV��GDV�]X�GHU�HUVWHQ�(XURFRGH�*HQHUDWLRQ�LQ�GHQ���HU�-DKUHQ�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�5DWVULFKWOLQLHQ�XQG�.RPPLVVLRQVHQWVFKHLGXQJHQ��GLH� GLH�(XURSlLVFKHQ�1RUPHQ�EHKDQGHOQ�
�]��%�� GLH� 5DWVULFKWOLQLH� �������(:*� ]X� %DXSURGXNWHQ�� GLH� %DXSURGXNWHQULFKWOLQLH�� GLH� 5DWVULFKWOLQLHQ�
������(:*�� ������(:*� XQG� �������(:*� ]XU� 9HUJDEH� |IIHQWOLFKHU� $XIWUlJH� XQG�'LHQVWOHLVWXQJHQ� XQG� GLH�
HQWVSUHFKHQGHQ�()7$�5LFKWOLQLHQ��GLH�]XU�(LQULFKWXQJ�GHV�%LQQHQPDUNWHV�HLQJHOHLWHW�ZXUGHQ���

'DV�(XURFRGH�3URJUDPP�XPIDVVW�GLH�IROJHQGHQ�1RUPHQ��GLH�LQ�GHU�5HJHO�DXV�PHKUHUHQ�7HLOHQ�EHVWHKHQ��

(1�������(XURcRGH��*UXQGODJHQ GHU 7UDJZHUNVSODQXQJ�

(1�������(XURcRGH ���(LQZLUNXQJHQ DXf 7UDJZHUNH�

(1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 6tDKOEHtRQ� XQG 6SDQQEHtRQtUDJZHUNHQ�

������������������������������������������������������

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

(1�������(XURcRGH ���(LQZLUNXQJHQ DXf 7UDJZHUNH�

(1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 6tDKOEHtRQ� XQG 6SDQQEHtRQtUDJZHUNHQ�

������������������������������������������������������

��� 9HUHLQEDUXQJ� ]ZLVFKHQ� GHU� .RPPLVVLRQ� GHU� (XURSlLVFKHQ� *HPHLQVFKDIW� XQG� GHP� (XURSlLVFKHQ� .RPLWHH� I�U�
1RUPXQJ��&(1��]XU�%HDUEHLWXQJ�GHU�(XURFRGHV�I�U�GLH�7UDJZHUNVSODQXQJ�YRQ�+RFKEDXWHQ�XQG�,QJHQLHXUEDXZHUNHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

(1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 6tDKOEDXtHQ�

(1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 9HUEXQGtUDJZHUNHQ DXV 6tDKO XQG %HtRQ�

(1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ +RO]EDXtHQ�

(1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 0DXHUZHUNVEDXtHQ�

(1�������(XURcRGH �� (QtZXUf��%HUHcKQXQJ XQG %HPHVVXQJ LQ GHU *HRtHcKQLN�

(1�������(XURcRGH ���$XVOHJXQJ YRQ %DXZHUNHQ JHJHQ (UGEHEHQ�

(1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ $OXPLQLXPtUDJZHUNHQ�

'LH�(XURSlLVFKHQ�1RUPHQ�EHU�FNVLFKWLJHQ�GLH�=XVWlQGLJNHLW�GHU�%DXDXIVLFKWVRUJDQH�GHU�MHZHLOLJHQ�0LWJOLHGV�
OlQGHU� EHL� GHU� QDWLRQDOHQ� )HVWOHJXQJ� VLFKHUKHLWVEH]RJHQHU�:HUWH�� VR� GDVV� GLHVH�:HUWH� YRQ� /DQG� ]X� /DQG�
XQWHUVFKLHGOLFK�VHLQ�N|QQHQ��

6WDWXV XQG *�OWLJNHLWVEHUHLFK GHU EXURFRGHV 

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

�� DOV� 0LWWHO� ]XP� 1DFKZHLV� GHU� hEHUHLQVWLPPXQJ� GHU� +RFK�� XQG� ,QJHQLHXUEDXWHQ� PLW� GHQ� ZHVHQWOLFKHQ�
$QIRUGHUXQJHQ� GHU� 5LFKWOLQLH� �������(:*�� 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� GD]X�
HUIRUGHUOLFKHQ�,QJHQLHXUOHLVWXQJHQ��

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

'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�WHFKQLVFKH�*HVLFKWVSXQNWH��GLH�VLFK�DXV�GHQ�(XURFRGHV�HUJHEHQ��YRQ�GHQ�7HFKQLVFKHQ�.RPLWHHV�
GHV� &(1�XQG� GHQ� $UEHLWVJUXSSHQ� YRQ� (27$�� GLH� DQ� 3URGXNWQRUPHQ� DUEHLWHQ�� ]X� EHDFKWHQ�� GDPLW� GLHVH�
3URGXNWQRUPHQ�PLW�GHQ�(XURFRGHV�NRPSDWLEHO�VLQG��

������������������������������������������������������

��� (QWVSUHFKHQG� $UWLNHO� ���� GHU� %DXSURGXNWHQULFKWOLQLH� VLQG� GLH� ZHVHQWOLFKHQ� $QJDEHQ� 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�KDW�GDV�*UXQGODJHQGRNXPHQW��

D�� GLH� ZHVHQWOLFKH� $QIRUGHUXQJ� ]X� NRQNUHWLVLHUHQ�� LQGHP� GLH� %HJULIIH� XQG�� VRZHLW� HUIRUGHUOLFK�� GLH� WHFKQLVFKH�
*UXQGODJH�I�U�.ODVVHQ�XQG�$QIRUGHUXQJVQLYHDXV�YHUHLQKHLWOLFKW�ZHUGHQ��

E�� GLH� 0HWKRGH� ]XU� 9HUELQGXQJ� GLHVHU� .ODVVHQ� RGHU� $QIRUGHUXQJVQLYHDXV� PLW� WHFKQLVFKHQ� 6SH]LILNDWLRQHQ�
DQ]XJHEHQ��]��%��%HUHFKQXQJV��RGHU�3U�IYHUIDKUHQ��(QWZXUIVUHJHOQ��

F�� DOV� %H]XJVGRNXPHQW� 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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EN 1996-1-1:200� � $&:2009 �D� 

(1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 6tDKOEDXtHQ�

(1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 9HUEXQGtUDJZHUNHQ DXV 6tDKO XQG %HtRQ�

(1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ +RO]EDXtHQ�

(1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 0DXHUZHUNVEDXtHQ�

(1�������(XURcRGH �� (QtZXUf��%HUHcKQXQJ XQG %HPHVVXQJ LQ GHU *HRtHcKQLN�

(1�������(XURcRGH ���$XVOHJXQJ YRQ %DXZHUNHQ JHJHQ (UGEHEHQ�

(1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ $OXPLQLXPtUDJZHUNHQ�

'LH�(XURSlLVFKHQ�1RUPHQ�EHU�FNVLFKWLJHQ�GLH�=XVWlQGLJNHLW�GHU�%DXDXIVLFKWVRUJDQH�GHU�MHZHLOLJHQ�0LWJOLHGV�
OlQGHU� EHL� GHU� QDWLRQDOHQ� )HVWOHJXQJ� VLFKHUKHLWVEH]RJHQHU�:HUWH�� VR� GDVV� GLHVH�:HUWH� YRQ� /DQG� ]X� /DQG�
XQWHUVFKLHGOLFK�VHLQ�N|QQHQ��

6WDWXV XQG *�OWLJNHLWVEHUHLFK GHU EXURFRGHV 

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

�� DOV� 0LWWHO� ]XP� 1DFKZHLV� GHU� hEHUHLQVWLPPXQJ� GHU� +RFK�� XQG� ,QJHQLHXUEDXWHQ� PLW� GHQ� ZHVHQWOLFKHQ�
$QIRUGHUXQJHQ� GHU� 5LFKWOLQLH� �������(:*�� 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� GD]X�
HUIRUGHUOLFKHQ�,QJHQLHXUOHLVWXQJHQ��

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

'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�WHFKQLVFKH�*HVLFKWVSXQNWH��GLH�VLFK�DXV�GHQ�(XURFRGHV�HUJHEHQ��YRQ�GHQ�7HFKQLVFKHQ�.RPLWHHV�
GHV� &(1�XQG� GHQ� $UEHLWVJUXSSHQ� YRQ� (27$�� GLH� DQ� 3URGXNWQRUPHQ� DUEHLWHQ�� ]X� EHDFKWHQ�� GDPLW� GLHVH�
3URGXNWQRUPHQ�PLW�GHQ�(XURFRGHV�NRPSDWLEHO�VLQG��

������������������������������������������������������

��� (QWVSUHFKHQG� $UWLNHO� ���� GHU� %DXSURGXNWHQULFKWOLQLH� VLQG� GLH� ZHVHQWOLFKHQ� $QJDEHQ� 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�KDW�GDV�*UXQGODJHQGRNXPHQW��

D�� GLH� ZHVHQWOLFKH� $QIRUGHUXQJ� ]X� NRQNUHWLVLHUHQ�� LQGHP� GLH� %HJULIIH� XQG�� VRZHLW� HUIRUGHUOLFK�� GLH� WHFKQLVFKH�
*UXQGODJH�I�U�.ODVVHQ�XQG�$QIRUGHUXQJVQLYHDXV�YHUHLQKHLWOLFKW�ZHUGHQ��

E�� GLH� 0HWKRGH� ]XU� 9HUELQGXQJ� GLHVHU� .ODVVHQ� RGHU� $QIRUGHUXQJVQLYHDXV� PLW� WHFKQLVFKHQ� 6SH]LILNDWLRQHQ�
DQ]XJHEHQ��]��%��%HUHFKQXQJV��RGHU�3U�IYHUIDKUHQ��(QWZXUIVUHJHOQ��

F�� DOV� %H]XJVGRNXPHQW� 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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EN 1996-1-1:200� � $&:2009 �D� 

'LH�(XURFRGHV�OLHIHUQ�DOOJHPHLQH�5HJHOQ�I�U�GHQ�(QWZXUI��GLH�%HUHFKQXQJ�XQG�%HPHVVXQJ�YRQ�YROOVWlQGLJHQ�
7UDJZHUNHQ�XQG�(LQ]HOEDXWHLOHQ��GLH�VLFK�I�U�GLH��EOLFKH�$QZHQGXQJ�HLJQHQ�XQG�I�U�EHZlKUWH�%DXZHLVHQ�XQG�
$VSHNWH�QHXDUWLJHU�$QZHQGXQJHQ�JHOWHQ��6LH�HQWKDOWHQ�NHLQH�5HJHOXQJHQ�I�U�XQJHZ|KQOLFKH�.RQVWUXNWLRQHQ�
RGHU�6RQGHUO|VXQJHQ��ZRI�U�GHU�3ODQHU�]XVlW]OLFK�([SHUWHQ�]X�5DWH�]LHKHQ�PXVV��

NDWLRQDOH )DVVXQJHQ GHU EXURFRGHV 

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

'HU�1DWLRQDOH�$QKDQJ�GDUI� QXU�+LQZHLVH� ]X�GHQ�3DUDPHWHUQ�HQWKDOWHQ�� GLH� LP�(XURFRGH� I�U�QDWLRQDOH�(QW�
VFKHLGXQJHQ� RIIHQ� JHODVVHQ� ZXUGHQ�� 'LHVH� QDWLRQDO� IHVW]XOHJHQGHQ� 3DUDPHWHU� �1'3�� JHOWHQ� I�U� GLH� 7UDJ�
ZHUNVSODQXQJ�YRQ�+RFKEDXWHQ�XQG�,QJHQLHXUEDXWHQ�LQ�GHP�/DQG��LQ�GHP�VLH�HUVWHOOW�ZHUGHQ��'D]X�JHK|UHQ���

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

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

�� ODQGHVVSH]LILVFKH�'DWHQ��JHRJUDSKLVFKH��NOLPDWLVFKH�XVZ����]��%��6FKQHHNDUWHQ��

�� DQ]XZHQGHQGH�9HUIDKUHQ��ZHQQ�GLH�(XURFRGHV�PHKUHUH�]XU�:DKO�DQELHWHQ��

XQG�JHJHEHQHQIDOOV�DXFK��

�� (QWVFKHLGXQJHQ�]XU�$QZHQGXQJ�LQIRUPDWLYHU�$QKlQJH��

�� 9HUZHLVXQJHQ� DXI� HUJlQ]HQGH� XQG� QLFKW� LP�:LGHUVSUXFK� VWHKHQGH� ,QIRUPDWLRQHQ� ]XU� $QZHQGXQJ� GHV�
(XURFRGHV��

9HUELQGXQJ ]ZLVFKHQ GHQ EXURFRGHV XQG GHQ KDUPRQLVLHUWHQ 7HFKQLVFKHQ 
6SH]LILNDWLRQHQ I�U %DXSURGXNWH �ENV XQG E7$V� 

(V�EHVWHKW�GLH�1RWZHQGLJNHLW��GDVV�GLH�KDUPRQLVLHUWHQ�7HFKQLVFKHQ�6SH]LILNDWLRQHQ�I�U�%DXSURGXNWH�XQG�GLH�
WHFKQLVFKHQ� 5HJHOXQJHQ� I�U� GLH� 7UDJZHUNVSODQXQJ��� NRQVLVWHQW� VLQG�� $X�HUGHP� VROOWHQ� DOOH� $QJDEHQ� ]XU�
&(�.HQQ]HLFKQXQJ� GHU� %DXSURGXNWH�� GLH� DXI� (XURFRGHV� %H]XJ� QHKPHQ�� NODU� HUNHQQHQ� ODVVHQ�� ZHOFKH�
QDWLRQDO�IHVW]XOHJHQGHQ�3DUDPHWHU�]XJUXQGH�OLHJHQ��

'LHVH�(XURSlLVFKH�1RUP�LVW�7HLO�YRQ�(1�������GLH�GLH�IROJHQGHQ�7HLOH�XPIDVVW��

�� 7HLO ���� $OOJHPHLQH 5HJHOQ f�U EHZHKUtHV XQG XQEHZHKUtHV 0DXHUZHUN� 

$10(5.81*� 'LHVHU�7HLO�YHUHLQLJW�(19����������XQG�(19�����������

�� 7HLO ���� $OOJHPHLQH 5HJHOQ ² 7UDJZHUNVEHPHVVXQJ f�U GHQ %UDQGfDOO� 

�� 7HLO �� 3ODQXQJ� $XVZDKO GHU %DXVtRffH XQG $XVf�KUXQJ YRQ 0DXHUZHUN� 

�� 7HLO �� 9HUHLQfDcKtH %HUHcKQXQJVPHtKRGHQ f�U XQEHZHKUtH 0DXHUZHUNVEDXtHQ� 

������������������������������������������������������

��� 6LHKH� $UWLNHO� ���� XQG� $UW����� GHU� %DXSURGXNWHQULFKWOLQLH� HEHQVR� ZLH� GLH� $EVFKQLWWH� ����� ������� ������ XQG� ���� GHV�
*UXQGODJHQGRNXPHQWHV�1U�����

� 

DIN EN 1996-1-1:2010-12 
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EN 1996-1-1:200� � $&:2009 �D� 

'LH�(XURFRGHV�OLHIHUQ�DOOJHPHLQH�5HJHOQ�I�U�GHQ�(QWZXUI��GLH�%HUHFKQXQJ�XQG�%HPHVVXQJ�YRQ�YROOVWlQGLJHQ�
7UDJZHUNHQ�XQG�(LQ]HOEDXWHLOHQ��GLH�VLFK�I�U�GLH��EOLFKH�$QZHQGXQJ�HLJQHQ�XQG�I�U�EHZlKUWH�%DXZHLVHQ�XQG�
$VSHNWH�QHXDUWLJHU�$QZHQGXQJHQ�JHOWHQ��6LH�HQWKDOWHQ�NHLQH�5HJHOXQJHQ�I�U�XQJHZ|KQOLFKH�.RQVWUXNWLRQHQ�
RGHU�6RQGHUO|VXQJHQ��ZRI�U�GHU�3ODQHU�]XVlW]OLFK�([SHUWHQ�]X�5DWH�]LHKHQ�PXVV��

NDWLRQDOH )DVVXQJHQ GHU EXURFRGHV 

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

'HU�1DWLRQDOH�$QKDQJ�GDUI� QXU�+LQZHLVH� ]X�GHQ�3DUDPHWHUQ�HQWKDOWHQ�� GLH� LP�(XURFRGH� I�U�QDWLRQDOH�(QW�
VFKHLGXQJHQ� RIIHQ� JHODVVHQ� ZXUGHQ�� 'LHVH� QDWLRQDO� IHVW]XOHJHQGHQ� 3DUDPHWHU� �1'3�� JHOWHQ� I�U� GLH� 7UDJ�
ZHUNVSODQXQJ�YRQ�+RFKEDXWHQ�XQG�,QJHQLHXUEDXWHQ�LQ�GHP�/DQG��LQ�GHP�VLH�HUVWHOOW�ZHUGHQ��'D]X�JHK|UHQ���

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

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

�� ODQGHVVSH]LILVFKH�'DWHQ��JHRJUDSKLVFKH��NOLPDWLVFKH�XVZ����]��%��6FKQHHNDUWHQ��

�� DQ]XZHQGHQGH�9HUIDKUHQ��ZHQQ�GLH�(XURFRGHV�PHKUHUH�]XU�:DKO�DQELHWHQ��

XQG�JHJHEHQHQIDOOV�DXFK��

�� (QWVFKHLGXQJHQ�]XU�$QZHQGXQJ�LQIRUPDWLYHU�$QKlQJH��

�� 9HUZHLVXQJHQ� DXI� HUJlQ]HQGH� XQG� QLFKW� LP�:LGHUVSUXFK� VWHKHQGH� ,QIRUPDWLRQHQ� ]XU� $QZHQGXQJ� GHV�
(XURFRGHV��

9HUELQGXQJ ]ZLVFKHQ GHQ EXURFRGHV XQG GHQ KDUPRQLVLHUWHQ 7HFKQLVFKHQ 
6SH]LILNDWLRQHQ I�U %DXSURGXNWH �ENV XQG E7$V� 

(V�EHVWHKW�GLH�1RWZHQGLJNHLW��GDVV�GLH�KDUPRQLVLHUWHQ�7HFKQLVFKHQ�6SH]LILNDWLRQHQ�I�U�%DXSURGXNWH�XQG�GLH�
WHFKQLVFKHQ� 5HJHOXQJHQ� I�U� GLH� 7UDJZHUNVSODQXQJ��� NRQVLVWHQW� VLQG�� $X�HUGHP� VROOWHQ� DOOH� $QJDEHQ� ]XU�
&(�.HQQ]HLFKQXQJ� GHU� %DXSURGXNWH�� GLH� DXI� (XURFRGHV� %H]XJ� QHKPHQ�� NODU� HUNHQQHQ� ODVVHQ�� ZHOFKH�
QDWLRQDO�IHVW]XOHJHQGHQ�3DUDPHWHU�]XJUXQGH�OLHJHQ��

'LHVH�(XURSlLVFKH�1RUP�LVW�7HLO�YRQ�(1�������GLH�GLH�IROJHQGHQ�7HLOH�XPIDVVW��

�� 7HLO ���� $OOJHPHLQH 5HJHOQ f�U EHZHKUtHV XQG XQEHZHKUtHV 0DXHUZHUN� 

$10(5.81*� 'LHVHU�7HLO�YHUHLQLJW�(19����������XQG�(19�����������

�� 7HLO ���� $OOJHPHLQH 5HJHOQ ² 7UDJZHUNVEHPHVVXQJ f�U GHQ %UDQGfDOO� 

�� 7HLO �� 3ODQXQJ� $XVZDKO GHU %DXVtRffH XQG $XVf�KUXQJ YRQ 0DXHUZHUN� 

�� 7HLO �� 9HUHLQfDcKtH %HUHcKQXQJVPHtKRGHQ f�U XQEHZHKUtH 0DXHUZHUNVEDXtHQ� 

������������������������������������������������������

��� 6LHKH� $UWLNHO� ���� XQG� $UW����� GHU� %DXSURGXNWHQULFKWOLQLH� HEHQVR� ZLH� GLH� $EVFKQLWWH� ����� ������� ������ XQG� ���� GHV�
*UXQGODJHQGRNXPHQWHV�1U�����
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EN 1996-1-1:200� � $&:2009 �D� 

(1����������EHVFKUHLEW�GLH�3ULQ]LSLHQ�XQG�$QIRUGHUXQJHQ�DQ�7UDJNRQVWUXNWLRQHQ�DXV�0DXHUZHUN�KLQVLFKWOLFK�
GHU�6LFKHUKHLW��GHU�*HEUDXFKVWDXJOLFKNHLW�XQG�GHU�'DXHUKDIWLJNHLW��,KU�OLHJW�GLH�0HWKRGH�GHU�*UHQ]]XVWlQGH�LQ�
9HUELQGXQJ�PLW�GHU�7HLOVLFKHUKHLWVPHWKRGH�]X�*UXQGH��

(1���������� LVW� ]XVDPPHQ�PLW� GHQ� (1V� ������ ������ ������ ������ ������ ������ ������ ����� XQG� ����� ]XU�
GLUHNWHQ� $QZHQGXQJ� I�U� GHQ� (QWZXUI�� GLH� %HPHVVXQJ� XQG� GLH� .RQVWUXNWLRQ� YRQ� QHX� ]X� HUULFKWHQGHQ�
7UDJZHUNHQ�YRUJHVHKHQ��

(1����������LVW�YRUJHVHKHQ�]XU�$QZHQGXQJ�GXUFK��

�� GLH� 1RUPHQDXVVFK�VVH� I�U� (QWZXUI�� %HPHVVXQJ� XQG� .RQVWUXNWLRQ� YRQ� 7UDJZHUNHQ� XQG� GDPLW� ]XVDP�
PHQKlQJHQGHQ�3URGXNWHQ��3U�I��XQG�$XVI�KUXQJVQRUPHQ��

�� $XIWUDJJHEHU� �]��%�� ]XU� )RUPXOLHUXQJ� LKUHU� VSH]LILVFKHQ� $QIRUGHUXQJHQ� DQ� GLH� =XYHUOlVVLJNHLWVQLYHDXV�
XQG�GLH�'DXHUKDIWLJNHLW���

�� ,QJHQLHXUH�XQG�$UFKLWHNWHQ�XQG�$XIWUDJQHKPHU��

�� EHWUHIIHQGH�%HK|UGHQ��

NDWLRQDOHU $QKDQJ I�U EN 1996-1-1 

'LHVH�1RUP�HQWKlOW�6\PEROH�XQG�HLQLJH�DOWHUQDWLYH�0HWKRGHQ�� I�U�GLH�QDWLRQDO�HLQ�:HUW�RGHU�HLQH�$XVZDKO�
DQJHJHEHQ�ZHUGHQ�PXVV��$QPHUNXQJHQ�XQWHU�GHQ�EHWUHIIHQGHQ�$EVFKQLWWHQ�ZHLVHQ�GDUDXI�KLQ��ZR�QDWLRQDO�
HLQH� $XVZDKO� YRUJHQRPPHQ� ZHUGHQ� PXVV�� 'LH� QDWLRQDOH� 1RUP�� GLH� (1���������� LQ� GHP� MHZHLOLJHQ� /DQG�
HLQI�KUW��VROOWH�HLQHQ�1DWLRQDOHQ�$QKDQJ�DXIZHLVHQ��GHU�DOOH�QDWLRQDO�]X�EHVWLPPHQGHQ�3DUDPHWHU��GLH�I�U�GLH�
%HUHFKQXQJ��%HPHVVXQJ�XQG�.RQVWUXNWLRQ�YRQ�0DXHUZHUNVEDXWHQ�GHV�+RFK��XQG�GHV�,QJHQLHXUEDXV��GLH�LQ�
GHP�MHZHLOLJHQ�/DQG�JHEDXW�ZHUGHQ��QRWZHQGLJ�VLQG��HQWKlOW��

'LH�QDWLRQDOH�$XVZDKO�LVW�LQ�IROJHQGHQ�$EVFKQLWWHQ�GHU�(1����������P|JOLFK��

�� ���������3�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW��

�� ����������*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW��

�� ����������)HVWOHJXQJHQ�I�U�0DXHUP|UWHO��

�� ������������ &KDUDNWHULVWLVFKH� 'UXFNIHVWLJNHLW� YRQ� 0DXHUZHUN� PLW� $XVQDKPH� YRQ� 0DXHUZHUN� PLW�
5DQGVWUHLIHQYHUP|UWHOXQJ��

�� ���������������XQG�����&KDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�YRQ�0DXHUZHUN��

�� ����������&KDUDNWHULVWLVFKH�%LHJHIHVWLJNHLW�YRQ�0DXHUZHUN��

�� ����������(ODVWL]LWlWVPRGXO��

�� ����������.ULHFKHQ��)HXFKWHGHKQXQJ��6FKZLQGHQ�XQG�WKHUPLVFKH�'HKQXQJ��

�� ����������XQG�����%HZHKUXQJVVWDKO��

�� ������������(IIHNWLYH�0DXHUZHUNVGLFNH��

�� ������������6FKODQNKHLW�OF�XQWHU�GHU�.ULHFKHQ�YHUQDFKOlVVLJW�ZHUGHQ�NDQQ��

�� ����������0LQGHVWZDQGGLFNHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

(1����������EHVFKUHLEW�GLH�3ULQ]LSLHQ�XQG�$QIRUGHUXQJHQ�DQ�7UDJNRQVWUXNWLRQHQ�DXV�0DXHUZHUN�KLQVLFKWOLFK�
GHU�6LFKHUKHLW��GHU�*HEUDXFKVWDXJOLFKNHLW�XQG�GHU�'DXHUKDIWLJNHLW��,KU�OLHJW�GLH�0HWKRGH�GHU�*UHQ]]XVWlQGH�LQ�
9HUELQGXQJ�PLW�GHU�7HLOVLFKHUKHLWVPHWKRGH�]X�*UXQGH��

(1���������� LVW� ]XVDPPHQ�PLW� GHQ� (1V� ������ ������ ������ ������ ������ ������ ������ ����� XQG� ����� ]XU�
GLUHNWHQ� $QZHQGXQJ� I�U� GHQ� (QWZXUI�� GLH� %HPHVVXQJ� XQG� GLH� .RQVWUXNWLRQ� YRQ� QHX� ]X� HUULFKWHQGHQ�
7UDJZHUNHQ�YRUJHVHKHQ��

(1����������LVW�YRUJHVHKHQ�]XU�$QZHQGXQJ�GXUFK��

�� GLH� 1RUPHQDXVVFK�VVH� I�U� (QWZXUI�� %HPHVVXQJ� XQG� .RQVWUXNWLRQ� YRQ� 7UDJZHUNHQ� XQG� GDPLW� ]XVDP�
PHQKlQJHQGHQ�3URGXNWHQ��3U�I��XQG�$XVI�KUXQJVQRUPHQ��

�� $XIWUDJJHEHU� �]��%�� ]XU� )RUPXOLHUXQJ� LKUHU� VSH]LILVFKHQ� $QIRUGHUXQJHQ� DQ� GLH� =XYHUOlVVLJNHLWVQLYHDXV�
XQG�GLH�'DXHUKDIWLJNHLW���

�� ,QJHQLHXUH�XQG�$UFKLWHNWHQ�XQG�$XIWUDJQHKPHU��

�� EHWUHIIHQGH�%HK|UGHQ��

NDWLRQDOHU $QKDQJ I�U EN 1996-1-1 

'LHVH�1RUP�HQWKlOW�6\PEROH�XQG�HLQLJH�DOWHUQDWLYH�0HWKRGHQ�� I�U�GLH�QDWLRQDO�HLQ�:HUW�RGHU�HLQH�$XVZDKO�
DQJHJHEHQ�ZHUGHQ�PXVV��$QPHUNXQJHQ�XQWHU�GHQ�EHWUHIIHQGHQ�$EVFKQLWWHQ�ZHLVHQ�GDUDXI�KLQ��ZR�QDWLRQDO�
HLQH� $XVZDKO� YRUJHQRPPHQ� ZHUGHQ� PXVV�� 'LH� QDWLRQDOH� 1RUP�� GLH� (1���������� LQ� GHP� MHZHLOLJHQ� /DQG�
HLQI�KUW��VROOWH�HLQHQ�1DWLRQDOHQ�$QKDQJ�DXIZHLVHQ��GHU�DOOH�QDWLRQDO�]X�EHVWLPPHQGHQ�3DUDPHWHU��GLH�I�U�GLH�
%HUHFKQXQJ��%HPHVVXQJ�XQG�.RQVWUXNWLRQ�YRQ�0DXHUZHUNVEDXWHQ�GHV�+RFK��XQG�GHV�,QJHQLHXUEDXV��GLH�LQ�
GHP�MHZHLOLJHQ�/DQG�JHEDXW�ZHUGHQ��QRWZHQGLJ�VLQG��HQWKlOW��

'LH�QDWLRQDOH�$XVZDKO�LVW�LQ�IROJHQGHQ�$EVFKQLWWHQ�GHU�(1����������P|JOLFK��

�� ���������3�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW��

�� ����������*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW��

�� ����������)HVWOHJXQJHQ�I�U�0DXHUP|UWHO��

�� ������������ &KDUDNWHULVWLVFKH� 'UXFNIHVWLJNHLW� YRQ� 0DXHUZHUN� PLW� $XVQDKPH� YRQ� 0DXHUZHUN� PLW�
5DQGVWUHLIHQYHUP|UWHOXQJ��

�� ���������������XQG�����&KDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�YRQ�0DXHUZHUN��

�� ����������&KDUDNWHULVWLVFKH�%LHJHIHVWLJNHLW�YRQ�0DXHUZHUN��

�� ����������(ODVWL]LWlWVPRGXO��

�� ����������.ULHFKHQ��)HXFKWHGHKQXQJ��6FKZLQGHQ�XQG�WKHUPLVFKH�'HKQXQJ��

�� ����������XQG�����%HZHKUXQJVVWDKO��

�� ������������(IIHNWLYH�0DXHUZHUNVGLFNH��

�� ������������6FKODQNKHLW�OF�XQWHU�GHU�.ULHFKHQ�YHUQDFKOlVVLJW�ZHUGHQ�NDQQ��

�� ����������0LQGHVWZDQGGLFNHQ��

9 

DIN EN 1996-1-1:2010-12 

©
 D

IN
 D

eu
ts

ch
es

 In
st

itu
t f

ür
 N

or
m

un
g 

e.
 V

.; 
ST

B 
- S

am
m

lu
ng

 B
au

au
fs

ic
ht

lic
h 

ei
ng

ef
üh

rte
 T

ec
hn

is
ch

e 
Ba

ub
es

tim
m

un
ge

n 
/ w

w
w

.s
tb

-b
au

no
rm

en
.d

e

Nds. MBl. Nr. 12 a/2016 Nds. MBl. Nr. 12 a/2016Nds. MBl. Nr. 12 a/2016

37

9



EN 1996-1-1:200� � $&:2009 �D� 

�� ������������=ZHLVFKDOLJH�:lQGH�PLW�/XIWVFKLFKW�˜ XQG�]ZHLVFKDOLJH�:lQGH�PLW�9RUVDW]VFKDOH�I��

�� ������������=ZHLVFKDOLJH�:lQGH��

�� ����������9HUWLNDOH�6FKOLW]H�XQG�$XVVSDUXQJHQ��

�� ����������+RUL]RQWDOH�XQG�VFKUlJH�6FKOLW]H��

1 $OOJHPHLQHV 

1�1 $QZHQGXQJVEHUHLFK 

1�1�1 $QZHQGXQJVEHUHLFK GHV EXURFRGH 6 

���3� 'HU� (XURFRGH��� JLOW� I�U� GHQ� (QWZXUI�� GLH� %HUHFKQXQJ� XQG� %HPHVVXQJ� YRQ� +RFK�� XQG�
,QJHQLHXUEDXZHUNHQ�E]Z��7HLOHQ�GDYRQ��GLH�PLW�XQEHZHKUWHP��EHZHKUWHP��YRUJHVSDQQWHP�RGHU�HLQJHIDVVWHP�
0DXHUZHUN�DXVJHI�KUW�ZHUGHQ��

���3� 'HU� (XURFRGH��� EHKDQGHOW� DXVVFKOLH�OLFK� $QIRUGHUXQJHQ� DQ� GLH� 7UDJVLFKHUKHLW�� GLH� *HEUDXFKV�
WDXJOLFKNHLW� XQG� GLH� 'DXHUKDIWLJNHLW� YRQ� 7UDJZHUNHQ�� $QGHUH� $QIRUGHUXQJHQ�� ]��%�� DQ� GHQ� :lUPH�� XQG�
6FKDOOVFKXW]��ZHUGHQ�QLFKW�EHKDQGHOW��

���3�'LH�$XVI�KUXQJ�ZLUG�QXU�VR�ZHLW�EHKDQGHOW��ZLH�GLHV�]XU�)HVWOHJXQJ�GHU�4XDOLWlWVDQIRUGHUXQJHQ�DQ�GLH�
]X� YHUZHQGHQGHQ�%DXVWRIIH�XQG�%DXWHLOH� XQG�GHU�$XVI�KUXQJVTXDOLWlW� ]XU�(UI�OOXQJ�GHU�$QQDKPHQ�EHL� GHU�
7UDJZHUNVSODQXQJ�HUIRUGHUOLFK�LVW��

���3�'HU�(XURFRGH��� EHKDQGHOW� QLFKW� GLH� EHVRQGHUHQ�$QIRUGHUXQJHQ�DQ� GHQ�(QWZXUI�� GLH�%HUHFKQXQJ�XQG�
%HPHVVXQJ� I�U� HUGEHEHQJHIlKUGHWH� %DXZHUNH�� )HVWOHJXQJHQ� ]X� HQWVSUHFKHQGHQ� $QIRUGHUXQJHQ� VLQG� LP�
(XURFRGH���HQWKDOWHQ��HU�HUJlQ]W�(XURFRGH���XQG�LVW�LQ�(LQNODQJ�PLW�GLHVHP��

���3� 'LH� I�U� GLH� %HPHVVXQJ� HUIRUGHUOLFKHQ� =DKOHQZHUWH� I�U� (LQZLUNXQJHQ� DXI� +RFKEDXWHQ� XQG� ,QJHQLHXU�
EDXZHUNH�VLQG�LP�(XURFRGH���QLFKW�DQJHJHEHQ��6LH�VLQG�LP�(XURFRGH���HQWKDOWHQ��

1�1�2 $QZHQGXQJVEHUHLFK YRQ 7HLO 1-1 GHV EXURFRGH 6 

���3� 7HLO����� GHV�(XURFRGH��� EHKDQGHOW� GLH� DOOJHPHLQHQ�*UXQGODJHQ� I�U� GHQ�(QWZXUI�� GLH� %HUHFKQXQJ� XQG�
%HPHVVXQJ�YRQ�+RFKEDXWHQ�XQG�,QJHQLHXUEDXZHUNHQ�PLW�XQEHZHKUWHP�XQG�EHZHKUWHP�0DXHUZHUN��EHL�GHP�
GLH�%HZHKUXQJ�HLQJHVHW]W�ZLUG��XP�GLH�'XNWLOLWlW�XQG�GLH�)HVWLJNHLW�]X�VLFKHU]XVWHOOHQ�RGHU�GLH�'DXHUKDIWLJNHLW�
]X� YHUEHVVHUQ��'LH�*UXQGODJHQ� I�U�GHQ�(QWZXUI�� GLH�%HUHFKQXQJ�XQG�%HPHVVXQJ� YRQ� YRUJHVSDQQWHP�XQG�
YRQ� HLQJHIDVVWHP� 0DXHUZHUN� ZHUGHQ� KLHU� EHUHLWJHVWHOOW�� HV� ZHUGHQ� MHGRFK� NHLQH� $QZHQGXQJVUHJHOQ�
DQJHJHEHQ��'HU�7HLO�JLOW�QLFKW�I�U�0DXHUZHUN��GDV�HLQH�4XHUVFKQLWWVIOlFKH�YRQ�ZHQLJHU�DOV������P��DXIZHLVW��

���� %HL� %DXZHUNHQ�� GLH� GXUFK� GLHVH� (1�QLFKW� YROOVWlQGLJ� HUIDVVW� VLQG�� EHL� QHXDUWLJHU� 9HUZHQGXQJ� YRQ�
EHZlKUWHQ�%DXVWRIIHQ��EHL�QHXHQ�%DXVWRIIHQ�RGHU�ZHQQ�(LQZLUNXQJHQ�XQG�(LQIO�VVH�QHXHU�$UW�DXIJHQRPPHQ�
ZHUGHQ� P�VVHQ�� G�UIHQ� GLH� JOHLFKHQ� YHUELQGOLFKHQ� 5HJHOQ� XQG� $QZHQGXQJVUHJHOQ� DQJHZHQGHW� ZHUGHQ��
'DEHL�NDQQ�HV�QRWZHQGLJ�VHLQ��GLHVH�]X�HUJlQ]HQ��

���� :HLWHUKLQ� VLQG� LP� 7HLO����� GHWDLOOLHUWH� 5HJHOQ� I�U� �EOLFKH� +RFKEDXWHQ� DQJHJHEHQ�� 'LH� $QZHQGEDUNHLW�
GLHVHU� 'HWDLOV� NDQQ� DXV� SUDNWLVFKHQ� *U�QGHQ� RGHU� DOV� )ROJH� YRQ� 9HUHLQIDFKXQJHQ� EHVFKUlQNW� VHLQ�� LKUH�
$QZHQGXQJ�XQG�GLH�*UHQ]HQ�LKUHU�$QZHQGEDUNHLW�VLQG�VRZHLW�Q|WLJ�LP�7H[W�HUOlXWHUW��

���3�'LH�IROJHQGHQ�*HELHWH�ZHUGHQ�LP�7HLO�����EHKDQGHOW��

�� $EVFKQLWW����$OOJHPHLQHV��

�� $EVFKQLWW����*UXQGODJHQ�I�U�(QWZXUI��%HUHFKQXQJ�XQG�%HPHVVXQJ��
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EN 1996-1-1:200� � $&:2009 �D� 

�� $EVFKQLWW����%DXVWRIIH��

�� $EVFKQLWW����'DXHUKDIWLJNHLW��

�� $EVFKQLWW����(UPLWWOXQJ�GHU�6FKQLWWNUlIWH��

�� $EVFKQLWW����*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW��

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

�� $EVFKQLWW����%DXOLFKH�'XUFKELOGXQJ��

�� $EVFKQLWW����$XVI�KUXQJ��

���3�7HLO�����EHKDQGHOW�QLFKW��

�� GHQ�)HXHUZLGHUVWDQG��HU�ZLUG�LQ�(1����������EHKDQGHOW���

�� EHVRQGHUH� *HVLFKWVSXQNWH� EHL� VSH]LHOOHQ� *HElXGHDUWHQ� �]��%�� GHU� (LQIOXVV� YRQ� 6FKZLQJXQJHQ� DXI�
+RFKKlXVHU���

�� EHVRQGHUH� *HVLFKWVSXQNWH� EHL� VSH]LHOOHQ� ,QJHQLHXUEDXZHUNHQ� �]��%�� JHPDXHUWH� %U�FNHQ�� 7DOVSHUUHQ��
6FKRUQVWHLQH�RGHU�:DVVHUEHKlOWHU���

�� EHVRQGHUH�*HVLFKWVSXQNWH�EHL�VSH]LHOOHQ�7UDJZHUNHQ��ZLH�%|JHQ�RGHU�*HZ|OEH���

�� 0DXHUZHUN��EHL�GHP�*LSV��PLW�RGHU�RKQH�=HPHQW��LP�0|UWHO�YHUZHQGHW�ZLUG��

�� 0DXHUZHUN��EHL�GHP�GLH�6WHLQH�QLFKW�LQ�UHJHOPl�LJHP�9HUEDQG�YHUOHJW�VLQG��%UXFKVWHLQPDXHUZHUN���

�� 0DXHUZHUN��GDV�PLW�%HZHKUXQJ�YHUVHKHQ�ZLUG��GLH�QLFKW�DXV�6WDKO�EHVWHKW��

˜JHVtULcKHQHU 7H[tI�

1�2 NRUPDWLYH 9HUZHLVXQJHQ 

1�2�1 $OOJHPHLQHV 

���3� 'LHVH� 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� GLHVHU� 3XEOLNDWLRQHQ� QXU� ]X� GLHVHU� 1RUP�� IDOOV� VLH� GXUFK� bQGHUXQJ� RGHU� hEHUDUEHLWXQJ�
HLQJHDUEHLWHW� VLQG�� %HL� XQGDWLHUWHQ� 9HUZHLVXQJHQ� JLOW� GLH� OHW]WH� $XVJDEH� GHU� LQ� %H]XJ� JHQRPPHQHQ�
3XEOLNDWLRQ��HLQVFKOLH�OLFK�bQGHUXQJHQ���

1�2�2 NRUPHQ� DXI GLH %H]XJ JHQRPPHQ ZLUG 

$XI�QDFKIROJHQGH�1RUPHQ�ZLUG�LQ�(1����������%H]XJ�JHQRPPHQ��

�� (1��������%HtRQ ² 7HLO �� )HVtOHJXQJ� (LJHQVcKDftHQ� +HUVtHOOXQJ XQG .RQfRUPLtlt 

�� (1��������)HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� 0DXHU]LHJHO 

�� (1��������)HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� .DONVDQGVtHLQH 
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EN 1996-1-1:200� � $&:2009 �D� 

�� (1�������� )HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� 0DXHUVtHLQH DXV %HtRQ �PLt GLcKtHQ XQG SRULJHQ 
=XVcKOlJHQ��

�� (1��������)HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� 3RUHQEHtRQVtHLQH�

�� (1��������)HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� %HtRQZHUNVtHLQH�

�� (1��������)HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� 1DtXUVtHLQH�

�� (1��������3U�fYHUfDKUHQ f�U 0DXHUVtHLQH ² 7HLO �� %HVtLPPXQJ GHU 'UXcNfHVtLJNHLt�

�� (1�������� )HVtOHJXQJHQ f�U (UJlQ]XQJVEDXtHLOH f�U 0DXHUZHUN ² 7HLO �� $QNHU� =XJElQGHU� $XfODJHU 
XQG .RQVROHQ�

�� (1��������)HVtOHJXQJHQ f�U (UJlQ]XQJVEDXtHLOH f�U 0DXHUZHUN ² 7HLO �� 6t�U]H�

�� (1�������� )HVtOHJXQJHQ f�U (UJlQ]XQJVEDXtHLOH f�U 0DXHUZHUN ² 7HLO �� /DJHUfXJHQEHZHKUXQJ DXV 
6tDKO�

�� (1�������� 3U�fYHUfDKUHQ f�U (UJlQ]XQJVEDXtHLOH f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU 9HUEXQG�
fHVtLJNHLt YRUJHfHUtLJtHU /DJHUfXJHQEHZHKUXQJ�

�� (1��������)HVtOHJXQJHQ f�U 0|UtHO LP 0DXHUZHUNVEDX ² 7HLO �� 3Xt]P|UtHO�

�� (1��������)HVtOHJXQJHQ f�U 0|UtHO LP 0DXHUZHUNVEDX ² 7HLO �� 0DXHUP|UtHO�

�� (1���������� 3U�fYHUfDKUHQ f�U 0|UtHO f�U 0DXHUZHUN ² 7HLO ��� %HVtLPPXQJ GHU %LHJH]XJ� XQG 
'UXcNfHVtLJNHLt YRQ )HVtP|UtHO�

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU 'UXcNfHVtLJNHLt�

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU %LHJH]XJfHVtLJNHLt�

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU $QfDQJVVcKHUfHVtLJNHLt �+DftVcKHU�
fHVtLJNHLt��

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU 6cKHUfHVtLJNHLt EHL HLQHU )HXcKtH�
VSHUUVcKLcKt�

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU %LHJHKDft]XJfHVtLJNHLt 

�� (1�������(XURcRGH� *UXQGODJHQ GHU 7UDJZHUNVSODQXQJ 

�� (1�������(XURcRGH �� (LQZLUNXQJHQ DXf 7UDJZHUNH 

�� (1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 6tDKOEHtRQ� XQG 6SDQQEHtRQtUDJZHUNHQ 

�� (1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 6tDKOEDXtHQ 

�� (1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 9HUEXQGtUDJZHUNHQ DXV 6tDKO XQG %HtRQ 

�� (1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ +RO]EDXtHQ�

�� (1���������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 0DXHUZHUNVEDXtHQ ² 7HLO �� 3ODQXQJ� $XV�
ZDKO GHU %DXVtRffH XQG $XVf�KUXQJ YRQ 0DXHUZHUN 

�� (1�������(XURcRGH �� (QtZXUf� %HUHcKQXQJ XQG %HPHVVXQJ LQ GHU *HRtHcKQLN 
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�� (1�������� )HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� 0DXHUVtHLQH DXV %HtRQ �PLt GLcKtHQ XQG SRULJHQ 
=XVcKOlJHQ��

�� (1��������)HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� 3RUHQEHtRQVtHLQH�

�� (1��������)HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� %HtRQZHUNVtHLQH�

�� (1��������)HVtOHJXQJHQ f�U 0DXHUVtHLQH ² 7HLO �� 1DtXUVtHLQH�

�� (1��������3U�fYHUfDKUHQ f�U 0DXHUVtHLQH ² 7HLO �� %HVtLPPXQJ GHU 'UXcNfHVtLJNHLt�

�� (1�������� )HVtOHJXQJHQ f�U (UJlQ]XQJVEDXtHLOH f�U 0DXHUZHUN ² 7HLO �� $QNHU� =XJElQGHU� $XfODJHU 
XQG .RQVROHQ�

�� (1��������)HVtOHJXQJHQ f�U (UJlQ]XQJVEDXtHLOH f�U 0DXHUZHUN ² 7HLO �� 6t�U]H�

�� (1�������� )HVtOHJXQJHQ f�U (UJlQ]XQJVEDXtHLOH f�U 0DXHUZHUN ² 7HLO �� /DJHUfXJHQEHZHKUXQJ DXV 
6tDKO�

�� (1�������� 3U�fYHUfDKUHQ f�U (UJlQ]XQJVEDXtHLOH f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU 9HUEXQG�
fHVtLJNHLt YRUJHfHUtLJtHU /DJHUfXJHQEHZHKUXQJ�

�� (1��������)HVtOHJXQJHQ f�U 0|UtHO LP 0DXHUZHUNVEDX ² 7HLO �� 3Xt]P|UtHO�

�� (1��������)HVtOHJXQJHQ f�U 0|UtHO LP 0DXHUZHUNVEDX ² 7HLO �� 0DXHUP|UtHO�

�� (1���������� 3U�fYHUfDKUHQ f�U 0|UtHO f�U 0DXHUZHUN ² 7HLO ��� %HVtLPPXQJ GHU %LHJH]XJ� XQG 
'UXcNfHVtLJNHLt YRQ )HVtP|UtHO�

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU 'UXcNfHVtLJNHLt�

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU %LHJH]XJfHVtLJNHLt�

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU $QfDQJVVcKHUfHVtLJNHLt �+DftVcKHU�
fHVtLJNHLt��

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU 6cKHUfHVtLJNHLt EHL HLQHU )HXcKtH�
VSHUUVcKLcKt�

�� (1���������3U�fYHUfDKUHQ f�U 0DXHUZHUN ² 7HLO �� %HVtLPPXQJ GHU %LHJHKDft]XJfHVtLJNHLt 

�� (1�������(XURcRGH� *UXQGODJHQ GHU 7UDJZHUNVSODQXQJ 

�� (1�������(XURcRGH �� (LQZLUNXQJHQ DXf 7UDJZHUNH 

�� (1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 6tDKOEHtRQ� XQG 6SDQQEHtRQtUDJZHUNHQ 

�� (1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 6tDKOEDXtHQ 

�� (1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 9HUEXQGtUDJZHUNHQ DXV 6tDKO XQG %HtRQ 

�� (1�������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ +RO]EDXtHQ�

�� (1���������(XURcRGH ���%HPHVVXQJ XQG .RQVtUXNtLRQ YRQ 0DXHUZHUNVEDXtHQ ² 7HLO �� 3ODQXQJ� $XV�
ZDKO GHU %DXVtRffH XQG $XVf�KUXQJ YRQ 0DXHUZHUN 

�� (1�������(XURcRGH �� (QtZXUf� %HUHcKQXQJ XQG %HPHVVXQJ LQ GHU *HRtHcKQLN 
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EN 1996-1-1:200� � $&:2009 �D� 

�� (1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ $OXPLQLXPtUDJZHUNHQ 

�� (1��������6tDKO f�U GLH %HZHKUXQJ YRQ %HtRQ ² 6cKZHL�JHHLJQHtHU %HtRQVtDKO ² $OOJHPHLQHV�

�� SU(1��������6SDQQVtlKOH�

�� ˜SU(1��������6tDKO f�U GLH %HZHKUXQJ YRQ %HtRQ � 9HU]LQNtHU %HtRQVtDKO I�

˜JHVtULcKHQHU 7H[tI�

1�� $QQDKPHQ 

���3�'LH�LQ�(1�����������������DXIJHI�KUWHQ�$QQDKPHQ�VLQG�I�U�(1����������DQ]XZHQGHQ��

1�4 8QWHUVFKHLGXQJ ]ZLVFKHQ YHUELQGOLFKHQ 5HJHOQ XQG $QZHQGXQJVUHJHOQ 

���3�'LH�LQ�(1�����������������DQJHJHEHQHQ�5HJHOQ�VLQG�I�U�(1����������DQ]XZHQGHQ��

1�� %HJULIIH 

1���1 $OOJHPHLQHV 

����)�U�(1����������JHOWHQ�GLH�LQ�(1�����������������DQJHJHEHQHQ�%HJULIIH��

����'LH�%HGHXWXQJ�GHU�%HJULIIH��GLH� LQ�(1����������YHUZHQGHW�ZHUGHQ�� LVW� LQ�������ELV�HLQVFKOLH�OLFK��������
DQJHJHEHQ��

1���2 0DXHUZHUN 

1���2�1 
0DXHUZHUN 
*HI�JH�DXV�0DXHUVWHLQHQ��GLH�LQ�HLQHP�EHVWLPPWHQ�9HUEDQG�YHUOHJW�XQG�PLW�0|UWHO�YHUEXQGHQ�ZRUGHQ�VLQG�

1���2�2 
XQEHZHKUWHV 0DXHUZHUN 
0DXHUZHUN��GDV�ZHQLJHU�DOV�GLH�VWDWLVFK�HUIRUGHUOLFKH�%HZHKUXQJ�HQWKlOW�

1���2�� 
EHZHKUWHV 0DXHUZHUN 
0DXHUZHUN�� GDV� 6WlEH� RGHU� 0DWWHQ� HQWKlOW�� GLH� LQ� 0|UWHO� RGHU� %HWRQ� HLQJHEHWWHW� VLQG�� VR� GDVV� DOOH� 6WRII�
NRPSRQHQWHQ�GXUFK�LKU�=XVDPPHQZLUNHQ�GHQ�7UDJZLGHUVWDQG�JHJHQ�EHU�GHQ�(LQZLUNXQJHQ�ELOGHQ�

1���2�4 
YRUJHVSDQQWHV 0DXHUZHUN 
0DXHUZHUN��LQ�GDV�SODQPl�LJ�LQQHUH�'UXFNVSDQQXQJHQ�GXUFK�YRUJHVSDQQWH�%HZHKUXQJ�HLQJHWUDJHQ�ZHUGHQ�

1���2�� 
HLQJHIDVVWHV 0DXHUZHUN 
0DXHUZHUN�� GDV�PLW�%DXWHLOHQ� DXV�6WDKOEHWRQ� RGHU� EHZHKUWHP�0DXHUZHUN� DOV�(LQIDVVXQJ� LQ� YHUWLNDOHU� XQG�
KRUL]RQWDOHU�5LFKWXQJ�YHUVHKHQ�LVW�

1���2�6 
0DXHUZHUNVYHUEDQG 
EHVWLPPWH�$QRUGQXQJ�YRQ�0DXHUVWHLQHQ� LQ�0DXHUZHUN� LQ� UHJHOPl�LJHU�)ROJH��XP�HLQ�=XVDPPHQZLUNHQ�]X�
HUUHLFKHQ�
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�� (1�������(XURcRGH �� %HPHVVXQJ XQG .RQVtUXNtLRQ YRQ $OXPLQLXPtUDJZHUNHQ 

�� (1��������6tDKO f�U GLH %HZHKUXQJ YRQ %HtRQ ² 6cKZHL�JHHLJQHtHU %HtRQVtDKO ² $OOJHPHLQHV�

�� SU(1��������6SDQQVtlKOH�

�� ˜SU(1��������6tDKO f�U GLH %HZHKUXQJ YRQ %HtRQ � 9HU]LQNtHU %HtRQVtDKO I�

˜JHVtULcKHQHU 7H[tI�

1�� $QQDKPHQ 

���3�'LH�LQ�(1�����������������DXIJHI�KUWHQ�$QQDKPHQ�VLQG�I�U�(1����������DQ]XZHQGHQ��

1�4 8QWHUVFKHLGXQJ ]ZLVFKHQ YHUELQGOLFKHQ 5HJHOQ XQG $QZHQGXQJVUHJHOQ 

���3�'LH�LQ�(1�����������������DQJHJHEHQHQ�5HJHOQ�VLQG�I�U�(1����������DQ]XZHQGHQ��

1�� %HJULIIH 

1���1 $OOJHPHLQHV 

����)�U�(1����������JHOWHQ�GLH�LQ�(1�����������������DQJHJHEHQHQ�%HJULIIH��

����'LH�%HGHXWXQJ�GHU�%HJULIIH��GLH� LQ�(1����������YHUZHQGHW�ZHUGHQ�� LVW� LQ�������ELV�HLQVFKOLH�OLFK��������
DQJHJHEHQ��

1���2 0DXHUZHUN 

1���2�1 
0DXHUZHUN 
*HI�JH�DXV�0DXHUVWHLQHQ��GLH�LQ�HLQHP�EHVWLPPWHQ�9HUEDQG�YHUOHJW�XQG�PLW�0|UWHO�YHUEXQGHQ�ZRUGHQ�VLQG�

1���2�2 
XQEHZHKUWHV 0DXHUZHUN 
0DXHUZHUN��GDV�ZHQLJHU�DOV�GLH�VWDWLVFK�HUIRUGHUOLFKH�%HZHKUXQJ�HQWKlOW�

1���2�� 
EHZHKUWHV 0DXHUZHUN 
0DXHUZHUN�� GDV� 6WlEH� RGHU� 0DWWHQ� HQWKlOW�� GLH� LQ� 0|UWHO� RGHU� %HWRQ� HLQJHEHWWHW� VLQG�� VR� GDVV� DOOH� 6WRII�
NRPSRQHQWHQ�GXUFK�LKU�=XVDPPHQZLUNHQ�GHQ�7UDJZLGHUVWDQG�JHJHQ�EHU�GHQ�(LQZLUNXQJHQ�ELOGHQ�

1���2�4 
YRUJHVSDQQWHV 0DXHUZHUN 
0DXHUZHUN��LQ�GDV�SODQPl�LJ�LQQHUH�'UXFNVSDQQXQJHQ�GXUFK�YRUJHVSDQQWH�%HZHKUXQJ�HLQJHWUDJHQ�ZHUGHQ�

1���2�� 
HLQJHIDVVWHV 0DXHUZHUN 
0DXHUZHUN�� GDV�PLW�%DXWHLOHQ� DXV�6WDKOEHWRQ� RGHU� EHZHKUWHP�0DXHUZHUN� DOV�(LQIDVVXQJ� LQ� YHUWLNDOHU� XQG�
KRUL]RQWDOHU�5LFKWXQJ�YHUVHKHQ�LVW�

1���2�6 
0DXHUZHUNVYHUEDQG 
EHVWLPPWH�$QRUGQXQJ�YRQ�0DXHUVWHLQHQ� LQ�0DXHUZHUN� LQ� UHJHOPl�LJHU�)ROJH��XP�HLQ�=XVDPPHQZLUNHQ�]X�
HUUHLFKHQ�
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EN 1996-1-1:200� � $&:2009 �D� 

1���� )HVWLJNHLW YRQ 0DXHUZHUN 

1�����1 
FKDUDNWHULVWLVFKH )HVWLJNHLW 
)HVWLJNHLWVZHUW� GHV� 0DXHUZHUNV�� GHU� PLW� HLQHU� YRUJHVFKULHEHQHQ�:DKUVFKHLQOLFKNHLW� YRQ� QXU� ���� LQ� HLQHU�
K\SRWKHWLVFK� XQEHJUHQ]WHQ� *UXQGJHVDPWKHLW� YRQ� 9HUVXFKHQ� XQWHUVFKULWWHQ� ZHUGHQ� GDUI�� 'LHVHU� :HUW�
HQWVSULFKW� GHP� ���)UDNWLO� GHU� DQJHQRPPHQHQ� VWDWLVWLVFKHQ� 9HUWHLOXQJ� GHU� 3U�IVHULH� HLQHU� EHVWLPPWHQ�
0DWHULDO�� RGHU� 3URGXNWHLJHQVFKDIW�� 8QWHU� EHVWLPPWHQ� 8PVWlQGHQ� ZLUG� HLQ� 1HQQZHUW� DOV� FKDUDNWHULVWLVFKHU�
:HUW�YHUZHQGHW�

1�����2 
DUXFNIHVWLJNHLW YRQ 0DXHUZHUN 
0DXHUZHUNVIHVWLJNHLW� EHL� 'UXFNEHDQVSUXFKXQJ� RKQH� (LQIOXVV� GHU� 9HUIRUPXQJVEHKLQGHUXQJ� GXUFK� GLH�
'UXFNSODWWHQ��RKQH�(LQIOXVV�GHU�6FKODQNKHLW�XQG�DXVPLWWLJHU�%HODVWXQJ�

1������ 
6FKXEIHVWLJNHLW YRQ 0DXHUZHUN 
˜)HVWLJNHLW�YRQ�0DXHUZHUN�EHL�6FKXEEHDQVSUXFKXQJ�I�

1�����4 
%LHJHIHVWLJNHLW YRQ 0DXHUZHUN 
)HVWLJNHLW�YRQ�0DXHUZHUN�EHL�UHLQHU�%LHJHEHDQVSUXFKXQJ�

1������ 
9HUEXQGIHVWLJNHLW 
)HVWLJNHLW� MH�)OlFKHQHLQKHLW� ]ZLVFKHQ�%HZHKUXQJ�XQG�%HWRQ�RGHU�0|UWHO��ZHQQ�GLH�%HZHKUXQJ�GXUFK�=XJ��
RGHU�'UXFNNUlIWH�EHDQVSUXFKW�ZLUG�

1�����6 
+DIWIHVWLJNHLW �$GKlVLRQ� 
GHU� GXUFK� GHQ� 0|UWHO� HQWZLFNHOWH� =XJ�� RGHU� 6FKHUZLGHUVWDQG� LQ� GHU� .RQWDNWIOlFKH� ]ZLVFKHQ� 0|UWHO� XQG�
0DXHUVWHLQ�

1���4 0DXHUVWHLQH 

1���4�1 
0DXHUVWHLQ 
YRUJHIRUPWHV�(OHPHQW�]XU�9HUZHQGXQJ�LP�0DXHUZHUNVEDX�

1���4�2 
0DXHUVWHLQJUXSSHQ 1� 2� � XQG 4 
*UXSSHQEH]HLFKQXQJHQ� I�U� 0DXHUVWHLQH� QDFK� GHP� SUR]HQWXDOHQ� $QWHLO� XQG� GHU� /DJH� LKUHU� /RFKXQJHQ� LP�
0DXHUVWHLQ�QDFK�GHP�9HUOHJHQ�

1���4�� 
/DJHUIOlFKH 
2EHU��RGHU�8QWHUVHLWH�HLQHV�0DXHUVWHLQV�QDFK�GHP�SODQPl�LJHQ�9HUOHJHQ�

1���4�4 
0XOGH 
EHL�GHU�+HUVWHOOXQJ�JHIRUPWH�9HUWLHIXQJ�LQ�HLQHU�RGHU�LQ�EHLGHQ�/DJHUIOlFKHQ�HLQHV�0DXHUVWHLQV�

1���4�� 
/RFK 
JHIRUPWHU�+RKOUDXP�LQ�HLQHP�0DXHUVWHLQ��GHU�JDQ]�RGHU�QXU�WHLOZHLVH�GXUFK�GHQ�0DXHUVWHLQ�JHKW�
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EN 1996-1-1:200� � $&:2009 �D� 

1���� )HVWLJNHLW YRQ 0DXHUZHUN 

1�����1 
FKDUDNWHULVWLVFKH )HVWLJNHLW 
)HVWLJNHLWVZHUW� GHV� 0DXHUZHUNV�� GHU� PLW� HLQHU� YRUJHVFKULHEHQHQ�:DKUVFKHLQOLFKNHLW� YRQ� QXU� ���� LQ� HLQHU�
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1�����2 
DUXFNIHVWLJNHLW YRQ 0DXHUZHUN 
0DXHUZHUNVIHVWLJNHLW� EHL� 'UXFNEHDQVSUXFKXQJ� RKQH� (LQIOXVV� GHU� 9HUIRUPXQJVEHKLQGHUXQJ� GXUFK� GLH�
'UXFNSODWWHQ��RKQH�(LQIOXVV�GHU�6FKODQNKHLW�XQG�DXVPLWWLJHU�%HODVWXQJ�
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0DXHUVWHLQ�QDFK�GHP�9HUOHJHQ�
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/DJHUIOlFKH 
2EHU��RGHU�8QWHUVHLWH�HLQHV�0DXHUVWHLQV�QDFK�GHP�SODQPl�LJHQ�9HUOHJHQ�

1���4�4 
0XOGH 
EHL�GHU�+HUVWHOOXQJ�JHIRUPWH�9HUWLHIXQJ�LQ�HLQHU�RGHU�LQ�EHLGHQ�/DJHUIOlFKHQ�HLQHV�0DXHUVWHLQV�
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/RFK 
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EN 1996-1-1:200� � $&:2009 �D� 

1���4�6 
*ULIIORFK 
JHIRUPWHV�/RFK�LQ�HLQHP�0DXHUVWHLQ��GDV�HV�HUP|JOLFKW��GHQ�0DXHUVWHLQ�HLQIDFKHU�PLW�HLQHU�+DQG�RGHU�EHLGHQ�
+lQGHQ�RGHU�HLQHP�*HUlW�]X�IDVVHQ�XQG�DQ]XKHEHQ�

1���4�� 
IQQHQVWHJ 
0DWHULDO�]ZLVFKHQ�GHQ�/|FKHUQ�HLQHV�0DXHUVWHLQV�

1���4�� 
$X�HQVWHJ 
0DWHULDO�]ZLVFKHQ�HLQHP�/RFK�XQG�GHU�$X�HQIOlFKH�HLQHV�0DXHUVWHLQV�

1���4�9 
%UXWWRIOlFKH 
4XHUVFKQLWWVIOlFKH� HLQHV� 0DXHUVWHLQV� RKQH� $E]XJ� GHU� )OlFKHQ� YRQ� /|FKHUQ�� +RKOUlXPHQ� XQG� ]XU�FN�
VSULQJHQGHQ�7HLOHQ�

1���4�10 
DUXFNIHVWLJNHLW YRQ 0DXHUVWHLQHQ 
PLWWOHUH�'UXFNIHVWLJNHLW�HLQHU�IHVWJHOHJWHQ�$Q]DKO�YRQ�0DXHUVWHLQHQ��VLHKH�(1�������ELV�(1��������

1���4�11 
QRUPLHUWH DUXFNIHVWLJNHLW YRQ 0DXHUVWHLQHQ 
'UXFNIHVWLJNHLW� YRQ� 0DXHUVWHLQHQ� XPJHUHFKQHW� DXI� GLH� 'UXFNIHVWLJNHLW� HLQHV� OXIWWURFNHQHQ�� lTXLYDOHQWHQ�
0DXHUVWHLQV�PLW�HLQHU�%UHLWH�XQG�+|KH�YRQ�MH�����PP��VLHKH�(1�������ELV�(1��������

1���� 0|UWHO 

1�����1 
0DXHUP|UWHO 
*HPLVFK� DXV� HLQHP� RGHU� PHKUHUHQ� DQRUJDQLVFKHQ� %LQGHPLWWHOQ�� =XVFKOlJHQ��:DVVHU� XQG� JHJHEHQHQIDOOV�
=XVDW]VWRIIHQ�XQG�RGHU�=XVDW]PLWWHOQ� I�U�/DJHU���6WR���XQG�/lQJVIXJHQ��)XJHQJODWWVWULFK�XQG�QDFKWUlJOLFKHV�
9HUIXJHQ�

1�����2 
NRUPDOPDXHUP|UWHO 
0DXHUP|UWHO�RKQH�EHVRQGHUH�(LJHQVFKDIWHQ�

1������ 
D�QQEHWWP|UWHO 
0DXHUP|UWHO�QDFK�(LJQXQJVSU�IXQJ�PLW�HLQHP�*U|�WNRUQ�NOHLQHU�RGHU�JOHLFK�HLQHP�IHVWJHOHJWHQ�:HUW�

$10(5.81*� 6LHKH�$QPHUNXQJ�LQ��������������

1�����4 
/HLFKWPDXHUP|UWHO 
˜�0DXHUP|UWHO�QDFK�(LJQXQJVSU�IXQJ�PLW�HLQHU�7URFNHQURKGLFKWH�GHV�)HVWP|UWHOV�JOHLFK�RGHU�ZHQLJHU�DOV�
������NJ�Pñ�QDFK�(1������I�

1������ 
0|UWHO QDFK ELJQXQJVSU�IXQJ 
0|UWHO�� GHVVHQ� =XVDPPHQVHW]XQJ� XQG� +HUVWHOOXQJVYHUIDKUHQ� VR� DXVJHZlKOW� ZHUGHQ�� GDVV� EHVWLPPWH�
(LJHQVFKDIWHQ�HUUHLFKW�ZHUGHQ��(LJQXQJVSU�IXQJVNRQ]HSW��

1�����6 
0DXHUP|UWHO QDFK 5H]HSW 
LQ�YRUEHVWLPPWHQ�0LVFKXQJVYHUKlOWQLVVHQ�KHUJHVWHOOWHU�0|UWHO��GHVVHQ�(LJHQVFKDIWHQ�DXV�GHQ�YRUJHJHEHQHQ�
$QWHLOHQ�GHU�%HVWDQGWHLOH�DEJHOHLWHW�ZHUGHQ��5H]HSWNRQ]HSW��
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1���4�6 
*ULIIORFK 
JHIRUPWHV�/RFK�LQ�HLQHP�0DXHUVWHLQ��GDV�HV�HUP|JOLFKW��GHQ�0DXHUVWHLQ�HLQIDFKHU�PLW�HLQHU�+DQG�RGHU�EHLGHQ�
+lQGHQ�RGHU�HLQHP�*HUlW�]X�IDVVHQ�XQG�DQ]XKHEHQ�

1���4�� 
IQQHQVWHJ 
0DWHULDO�]ZLVFKHQ�GHQ�/|FKHUQ�HLQHV�0DXHUVWHLQV�

1���4�� 
$X�HQVWHJ 
0DWHULDO�]ZLVFKHQ�HLQHP�/RFK�XQG�GHU�$X�HQIOlFKH�HLQHV�0DXHUVWHLQV�

1���4�9 
%UXWWRIOlFKH 
4XHUVFKQLWWVIOlFKH� HLQHV� 0DXHUVWHLQV� RKQH� $E]XJ� GHU� )OlFKHQ� YRQ� /|FKHUQ�� +RKOUlXPHQ� XQG� ]XU�FN�
VSULQJHQGHQ�7HLOHQ�

1���4�10 
DUXFNIHVWLJNHLW YRQ 0DXHUVWHLQHQ 
PLWWOHUH�'UXFNIHVWLJNHLW�HLQHU�IHVWJHOHJWHQ�$Q]DKO�YRQ�0DXHUVWHLQHQ��VLHKH�(1�������ELV�(1��������

1���4�11 
QRUPLHUWH DUXFNIHVWLJNHLW YRQ 0DXHUVWHLQHQ 
'UXFNIHVWLJNHLW� YRQ� 0DXHUVWHLQHQ� XPJHUHFKQHW� DXI� GLH� 'UXFNIHVWLJNHLW� HLQHV� OXIWWURFNHQHQ�� lTXLYDOHQWHQ�
0DXHUVWHLQV�PLW�HLQHU�%UHLWH�XQG�+|KH�YRQ�MH�����PP��VLHKH�(1�������ELV�(1��������

1���� 0|UWHO 

1�����1 
0DXHUP|UWHO 
*HPLVFK� DXV� HLQHP� RGHU� PHKUHUHQ� DQRUJDQLVFKHQ� %LQGHPLWWHOQ�� =XVFKOlJHQ��:DVVHU� XQG� JHJHEHQHQIDOOV�
=XVDW]VWRIIHQ�XQG�RGHU�=XVDW]PLWWHOQ� I�U�/DJHU���6WR���XQG�/lQJVIXJHQ��)XJHQJODWWVWULFK�XQG�QDFKWUlJOLFKHV�
9HUIXJHQ�

1�����2 
NRUPDOPDXHUP|UWHO 
0DXHUP|UWHO�RKQH�EHVRQGHUH�(LJHQVFKDIWHQ�

1������ 
D�QQEHWWP|UWHO 
0DXHUP|UWHO�QDFK�(LJQXQJVSU�IXQJ�PLW�HLQHP�*U|�WNRUQ�NOHLQHU�RGHU�JOHLFK�HLQHP�IHVWJHOHJWHQ�:HUW�

$10(5.81*� 6LHKH�$QPHUNXQJ�LQ��������������

1�����4 
/HLFKWPDXHUP|UWHO 
˜�0DXHUP|UWHO�QDFK�(LJQXQJVSU�IXQJ�PLW�HLQHU�7URFNHQURKGLFKWH�GHV�)HVWP|UWHOV�JOHLFK�RGHU�ZHQLJHU�DOV�
������NJ�Pñ�QDFK�(1������I�

1������ 
0|UWHO QDFK ELJQXQJVSU�IXQJ 
0|UWHO�� GHVVHQ� =XVDPPHQVHW]XQJ� XQG� +HUVWHOOXQJVYHUIDKUHQ� VR� DXVJHZlKOW� ZHUGHQ�� GDVV� EHVWLPPWH�
(LJHQVFKDIWHQ�HUUHLFKW�ZHUGHQ��(LJQXQJVSU�IXQJVNRQ]HSW��

1�����6 
0DXHUP|UWHO QDFK 5H]HSW 
LQ�YRUEHVWLPPWHQ�0LVFKXQJVYHUKlOWQLVVHQ�KHUJHVWHOOWHU�0|UWHO��GHVVHQ�(LJHQVFKDIWHQ�DXV�GHQ�YRUJHJHEHQHQ�
$QWHLOHQ�GHU�%HVWDQGWHLOH�DEJHOHLWHW�ZHUGHQ��5H]HSWNRQ]HSW��
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EN 1996-1-1:200� � $&:2009 �D� 

1������ 
:HUNPDXHUP|UWHO 
0|UWHO��GHU�LP�:HUN�]XVDPPHQJHVHW]W�XQG�JHPLVFKW�ZLUG�

1������ 
ZHUNPl�LJ KHUJHVWHOOWHU 0DXHUP|UWHO 
YRUGRVLHUWHU�0DXHUP|UWHO�RGHU�HLQ�YRUJHPLVFKWHU�.DON�6DQG�0DXHUP|UWHO�

1�����9 
ZHUNPl�LJ YRUEHUHLWHWHU 0DXHUP|UWHO 
0|UWHO��GHU�DXV�$XVJDQJVVWRIIHQ�EHVWHKW��GLH�LP�:HUN�DEJHI�OOW��]XU�%DXVWHOOH�JHOLHIHUW�XQG�GRUW�QDFK�+HUVWHO�
OHUDQJDEHQ�XQG��EHGLQJXQJHQ�JHPLVFKW�ZHUGHQ�

1�����10 
.DON-6DQG-:HUN-9RUP|UWHO 
0|UWHO��GHU�DXV�$XVJDQJVVWRIIHQ�EHVWHKW��GLH�LP�:HUN�]XVDPPHQJHVHW]W�XQG�JHPLVFKW�ZHUGHQ��GHU�]XU�%DX�
VWHOOH�JHOLHIHUW�ZLUG��XQG�GHP�GRUW�ZHLWHUH�%HVWDQGWHLOH�QDFK�$QZHLVXQJ�GHV�:HUNHV�RGHU�YRQ�GLHVHP�JHOLHIHUW�
�]��%��=HPHQW��EHLJHI�JW�ZHUGHQ�

1�����11 
%DXVWHOOHQPDXHUP|UWHO 
0|UWHO��GHU�DXV�GHQ�HLQ]HOQHQ�$XVJDQJVVWRIIHQ�DXI�GHU�%DXVWHOOH�]XVDPPHQJHVHW]W�XQG�JHPLVFKW�ZLUG�

1�����12 
0|UWHOGUXFNIHVWLJNHLW 
PLWWOHUH�'UXFNIHVWLJNHLW�HLQHU�IHVWJHVHW]WHQ�$Q]DKO�YRQ�0|UWHOSUREHQ�LP�$OWHU�YRQ����7DJHQ�

1���6 )�OOEHWRQ 

1���6�1 
)�OOEHWRQ 
%HWRQ��GHU�]XP�9HUI�OOHQ�YRQ�GDI�U�YRUJHVHKHQHQ�=ZLVFKHQ��RGHU�+RKOUlXPHQ�LP�0DXHUZHUN�YHUZHQGHW�ZLUG�

1���� %HZHKUXQJ 

1�����1 
%HZHKUXQJVVWDKO 
6WDKOEHZHKUXQJ�]XU�9HUZHQGXQJ�LP�0DXHUZHUN�

1�����2 
/DJHUIXJHQEHZHKUXQJ 
YRUJHIHUWLJWH�6WDKOEHZHKUXQJ�]XP�(LQOHJHQ�LQ�/DJHUIXJHQ�

1������ 
6SDQQVWDKO 
6WDKOGUlKWH��6WlEH�RGHU�/LW]HQ�]XU�(LQWUDJXQJ�HLQHU�9RUVSDQQXQJ�LQ�0DXHUZHUN�

1���� EUJlQ]XQJVEDXWHLOH 

1�����1 
)HXFKWHVSHUUVFKLFKW 
'LFKWXQJVEDKQ��0DXHUVWHLQH�RGHU�DQGHUHV�0DWHULDO�� GDV� LP�0DXHUZHUN�YHUZHQGHW�ZLUG�� XP�GDV�$XIVWHLJHQ�
YRQ�:DVVHU�]X�YHUKLQGHUQ�

1�����2 
0DXHUDQNHU 
9RUULFKWXQJ� ]XU� 9HUELQGXQJ� GHU� EHLGHQ� 6FKDOHQ� EHL� ]ZHLVFKDOLJHP�0DXHUZHUN� RGHU� ]XU� 9HUELQGXQJ� HLQHU�
6FKDOH�PLW�HLQHU�6NHOHWW��RGHU�:DQGNRQVWUXNWLRQ�
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:HUNPDXHUP|UWHO 
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OHUDQJDEHQ�XQG��EHGLQJXQJHQ�JHPLVFKW�ZHUGHQ�

1�����10 
.DON-6DQG-:HUN-9RUP|UWHO 
0|UWHO��GHU�DXV�$XVJDQJVVWRIIHQ�EHVWHKW��GLH�LP�:HUN�]XVDPPHQJHVHW]W�XQG�JHPLVFKW�ZHUGHQ��GHU�]XU�%DX�
VWHOOH�JHOLHIHUW�ZLUG��XQG�GHP�GRUW�ZHLWHUH�%HVWDQGWHLOH�QDFK�$QZHLVXQJ�GHV�:HUNHV�RGHU�YRQ�GLHVHP�JHOLHIHUW�
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1�����12 
0|UWHOGUXFNIHVWLJNHLW 
PLWWOHUH�'UXFNIHVWLJNHLW�HLQHU�IHVWJHVHW]WHQ�$Q]DKO�YRQ�0|UWHOSUREHQ�LP�$OWHU�YRQ����7DJHQ�

1���6 )�OOEHWRQ 
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)�OOEHWRQ 
%HWRQ��GHU�]XP�9HUI�OOHQ�YRQ�GDI�U�YRUJHVHKHQHQ�=ZLVFKHQ��RGHU�+RKOUlXPHQ�LP�0DXHUZHUN�YHUZHQGHW�ZLUG�

1���� %HZHKUXQJ 

1�����1 
%HZHKUXQJVVWDKO 
6WDKOEHZHKUXQJ�]XU�9HUZHQGXQJ�LP�0DXHUZHUN�

1�����2 
/DJHUIXJHQEHZHKUXQJ 
YRUJHIHUWLJWH�6WDKOEHZHKUXQJ�]XP�(LQOHJHQ�LQ�/DJHUIXJHQ�

1������ 
6SDQQVWDKO 
6WDKOGUlKWH��6WlEH�RGHU�/LW]HQ�]XU�(LQWUDJXQJ�HLQHU�9RUVSDQQXQJ�LQ�0DXHUZHUN�

1���� EUJlQ]XQJVEDXWHLOH 

1�����1 
)HXFKWHVSHUUVFKLFKW 
'LFKWXQJVEDKQ��0DXHUVWHLQH�RGHU�DQGHUHV�0DWHULDO�� GDV� LP�0DXHUZHUN�YHUZHQGHW�ZLUG�� XP�GDV�$XIVWHLJHQ�
YRQ�:DVVHU�]X�YHUKLQGHUQ�

1�����2 
0DXHUDQNHU 
9RUULFKWXQJ� ]XU� 9HUELQGXQJ� GHU� EHLGHQ� 6FKDOHQ� EHL� ]ZHLVFKDOLJHP�0DXHUZHUN� RGHU� ]XU� 9HUELQGXQJ� HLQHU�
6FKDOH�PLW�HLQHU�6NHOHWW��RGHU�:DQGNRQVWUXNWLRQ�
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EN 1996-1-1:200� � $&:2009 �D� 

1������ 
=XJEDQG 
9RUULFKWXQJ�]XU�9HUELQGXQJ�YRQ�0DXHUZHUNVEDXWHLOHQ�PLW�DQJUHQ]HQGHQ�%DXWHLOHQ�ZLH�'HFNHQ�RGHU�'lFKHU�

1���9 0|UWHOIXJHQ 

1���9�1 
/DJHUIXJH 
0|UWHOVFKLFKW�]ZLVFKHQ�GHQ�/DJHUIOlFKHQ�YRQ�0DXHUVWHLQHQ�

1���9�2 
6WR�IXJH 
0|UWHOIXJH�VHQNUHFKW�]XU�/DJHUIXJH�XQG�]XU�:DQGREHUIOlFKH�

1���9�� 
/lQJVIXJH 
LQQHUKDOE�HLQHU�:DQG�YHUWLNDO�XQG�SDUDOOHO�]XU�:DQGREHUIOlFKH�YHUODXIHQGH�0|UWHOIXJH�

1���9�4 
D�QQEHWWIXJH 
PLW�'�QQEHWWP|UWHO�KHUJHVWHOOWH�)XJH�

1���9�� 
)XJHQJODWWVWULFK 
2EHUIOlFKHQEHDUEHLWXQJ�HLQHU�0|UWHOIXJH�PLW�GHP�)RUWJDQJ�GHU�$XVI�KUXQJ�GHV�0DXHUZHUNV�

1���9�6 
9HUIXJXQJ 
QDFKWUlJOLFKHV�9HUI�OOHQ�XQG�2EHUIOlFKHQEHDUEHLWXQJ�GHU�0|UWHOIXJHQ��EHL�GHQHQ�GLH�)XJH�DXVJHNUDW]W�RGHU�
RIIHQ�JHODVVHQ�ZRUGHQ�LVW�

1���10 :DQGDUWHQ 

1���10�1 
WUDJHQGH :DQG 
:DQG��GLH�YRUUDQJLJ�GDI�U�YRUJHVHKHQ�LVW��QHEHQ�LKUHP�(LJHQJHZLFKW�HLQH�9HUNHKUVODVW�]X�WUDJHQ�

1���10�2 
HLQVFKDOLJH :DQG 
:DQG�RKQH�=ZLVFKHQUDXP�RGHU�HLQHU�GXUFKODXIHQGHQ�VHQNUHFKWHQ�)XJH�LQ�LKUHU�(EHQH�

1���10�� 
]ZHLVFKDOLJH :DQG PLW /XIWVFKLFKW� PLW /XIWVFKLFKW XQG :lUPHGlPPXQJ RGHU PLW .HUQGlPPXQJ1�� 
:DQG�� GLH� DXV� ]ZHL� SDUDOOHOHQ� HLQVFKDOLJHQ� :lQGHQ� EHVWHKW�� GLH� GXUFK� 0DXHUDQNHU� RGHU� /DJHUIXJHQ�
EHZHKUXQJ� VWDWLVFK� ZLUNVDP� PLWHLQDQGHU� YHUDQNHUW� VLQG�� ZREHL� GHU� =ZLVFKHQUDXP� HLQ� GXUFKJHKHQGHU�
+RKOUDXP� �]ZHLVFKDOLJH� :DQG� PLW� /XIWVFKLFKW�� RGHU� PLW� QLFKWWUDJHQGHP� :lUPHGlPPPDWHULDO� JDQ]�
�]ZHLVFKDOLJH� :DQG� PLW� .HUQGlPPXQJ�� RGHU� WHLOZHLVH� �]ZHLVFKDOLJH� :DQG� PLW� /XIWVFKLFKW� XQG�
:lUPHGlPPXQJ��YHUI�OOW�LVW�

$10(5.81*� (LQH� :DQG�� GLH� DXV� ]ZHL� GXUFK� HLQHQ� =ZLVFKHQUDXP� JHWUHQQWHQ� 6FKDOHQ� EHVWHKW�� ZREHL� HLQH� GHU�
6FKDOHQ�HLQH�9RUVDW]VFKDOH�LVW��GLH�NHLQHQ�%HLWUDJ�]XU�7UDJIlKLJNHLW�RGHU�GHU�6WHLILJNHLW�GHU�DQGHUHQ�6FKDOH�OHLVWHW��NDQQ�
QLFKW�DOV�]ZHLVFKDOLJH�:DQG�QDFK�GLHVHU�'HILQLWLRQ�EHWUDFKWHW�ZHUGHQ��

������������������������������������������������������

1��� 1DWLRQDOH�)X�QRWH��6RIHUQ�DXV�*U�QGHQ�GHU�8QWHUVFKHLGXQJ�QLFKW�EHVRQGHUV�HUIRUGHUOLFK��ZHUGHQ�GLHVH�:DQGDUWHQ�
LP�)ROJHQGHQ�VWHWV�DOV��]ZHLVFKDOLJH�:DQG�PLW�/XIWVFKLFKW��EH]HLFKQHW��
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EN 1996-1-1:200� � $&:2009 �D� 

1������ 
=XJEDQG 
9RUULFKWXQJ�]XU�9HUELQGXQJ�YRQ�0DXHUZHUNVEDXWHLOHQ�PLW�DQJUHQ]HQGHQ�%DXWHLOHQ�ZLH�'HFNHQ�RGHU�'lFKHU�

1���9 0|UWHOIXJHQ 

1���9�1 
/DJHUIXJH 
0|UWHOVFKLFKW�]ZLVFKHQ�GHQ�/DJHUIOlFKHQ�YRQ�0DXHUVWHLQHQ�

1���9�2 
6WR�IXJH 
0|UWHOIXJH�VHQNUHFKW�]XU�/DJHUIXJH�XQG�]XU�:DQGREHUIOlFKH�

1���9�� 
/lQJVIXJH 
LQQHUKDOE�HLQHU�:DQG�YHUWLNDO�XQG�SDUDOOHO�]XU�:DQGREHUIOlFKH�YHUODXIHQGH�0|UWHOIXJH�

1���9�4 
D�QQEHWWIXJH 
PLW�'�QQEHWWP|UWHO�KHUJHVWHOOWH�)XJH�

1���9�� 
)XJHQJODWWVWULFK 
2EHUIOlFKHQEHDUEHLWXQJ�HLQHU�0|UWHOIXJH�PLW�GHP�)RUWJDQJ�GHU�$XVI�KUXQJ�GHV�0DXHUZHUNV�

1���9�6 
9HUIXJXQJ 
QDFKWUlJOLFKHV�9HUI�OOHQ�XQG�2EHUIOlFKHQEHDUEHLWXQJ�GHU�0|UWHOIXJHQ��EHL�GHQHQ�GLH�)XJH�DXVJHNUDW]W�RGHU�
RIIHQ�JHODVVHQ�ZRUGHQ�LVW�

1���10 :DQGDUWHQ 

1���10�1 
WUDJHQGH :DQG 
:DQG��GLH�YRUUDQJLJ�GDI�U�YRUJHVHKHQ�LVW��QHEHQ�LKUHP�(LJHQJHZLFKW�HLQH�9HUNHKUVODVW�]X�WUDJHQ�

1���10�2 
HLQVFKDOLJH :DQG 
:DQG�RKQH�=ZLVFKHQUDXP�RGHU�HLQHU�GXUFKODXIHQGHQ�VHQNUHFKWHQ�)XJH�LQ�LKUHU�(EHQH�

1���10�� 
]ZHLVFKDOLJH :DQG PLW /XIWVFKLFKW� PLW /XIWVFKLFKW XQG :lUPHGlPPXQJ RGHU PLW .HUQGlPPXQJ1�� 
:DQG�� GLH� DXV� ]ZHL� SDUDOOHOHQ� HLQVFKDOLJHQ� :lQGHQ� EHVWHKW�� GLH� GXUFK� 0DXHUDQNHU� RGHU� /DJHUIXJHQ�
EHZHKUXQJ� VWDWLVFK� ZLUNVDP� PLWHLQDQGHU� YHUDQNHUW� VLQG�� ZREHL� GHU� =ZLVFKHQUDXP� HLQ� GXUFKJHKHQGHU�
+RKOUDXP� �]ZHLVFKDOLJH� :DQG� PLW� /XIWVFKLFKW�� RGHU� PLW� QLFKWWUDJHQGHP� :lUPHGlPPPDWHULDO� JDQ]�
�]ZHLVFKDOLJH� :DQG� PLW� .HUQGlPPXQJ�� RGHU� WHLOZHLVH� �]ZHLVFKDOLJH� :DQG� PLW� /XIWVFKLFKW� XQG�
:lUPHGlPPXQJ��YHUI�OOW�LVW�

$10(5.81*� (LQH� :DQG�� GLH� DXV� ]ZHL� GXUFK� HLQHQ� =ZLVFKHQUDXP� JHWUHQQWHQ� 6FKDOHQ� EHVWHKW�� ZREHL� HLQH� GHU�
6FKDOHQ�HLQH�9RUVDW]VFKDOH�LVW��GLH�NHLQHQ�%HLWUDJ�]XU�7UDJIlKLJNHLW�RGHU�GHU�6WHLILJNHLW�GHU�DQGHUHQ�6FKDOH�OHLVWHW��NDQQ�
QLFKW�DOV�]ZHLVFKDOLJH�:DQG�QDFK�GLHVHU�'HILQLWLRQ�EHWUDFKWHW�ZHUGHQ��

������������������������������������������������������

1��� 1DWLRQDOH�)X�QRWH��6RIHUQ�DXV�*U�QGHQ�GHU�8QWHUVFKHLGXQJ�QLFKW�EHVRQGHUV�HUIRUGHUOLFK��ZHUGHQ�GLHVH�:DQGDUWHQ�
LP�)ROJHQGHQ�VWHWV�DOV��]ZHLVFKDOLJH�:DQG�PLW�/XIWVFKLFKW��EH]HLFKQHW��
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EN 1996-1-1:200� � $&:2009 �D� 

1���10�4 
]ZHLVFKDOLJH :DQG RKQH /XIWVFKLFKW 
:DQG�� GLH� DXV� ]ZHL� SDUDOOHOHQ� 6FKDOHQ�PLW� YHUWLNDOHU��PLW�0|UWHO� YROO� DXVJHI�OOWHU� )XJH� EHVWHKW�� ZREHL� GLH�
6FKDOHQ�PLW�0DXHUDQNHUQ�VR�YHUDQNHUW�VLQG��GDVV�EHLGH�6FKDOHQ�XQWHU�/DVW�]XVDPPHQZLUNHQ�

1���10�� 
YHUI�OOWH ]ZHLVFKDOLJH :DQG 
:DQG��GLH�DXV�]ZHL�SDUDOOHOHQ�6FKDOHQ�PLW�HLQHP�=ZLVFKHQUDXP�EHVWHKW��GHU�PLW�%HWRQ�RGHU�9HUJXVVP|UWHO�
YHUI�OOW� LVW�� ZREHL� GLH� 6FKDOHQ�PLW�0DXHUDQNHUQ� RGHU� /DJHUIXJHQEHZHKUXQJ� VR� YHUDQNHUW� VLQG�� GDVV� EHLGH�
6FKDOHQ�XQWHU�/DVW�]XVDPPHQZLUNHQ�

1���10�6 
HLQVFKDOLJHV 9HUEOHQGPDXHUZHUN 
HLQH�:DQG�PLW�9HUEOHQGVWHLQHQ�DOV�6LFKWPDXHUZHUN��GLH�PLW� GHQ�+LQWHUPDXHUVWHLQHQ� LP�9HUEDQG�JHPDXHUW�
VLQG��VR�GDVV�EHLGH�6FKDOHQ�XQWHU�/DVW�]XVDPPHQZLUNHQ�

1���10�� 
:DQG PLW 5DQGVWUHLIHQYHUP|UWHOXQJ GHU /DJHUIXJHQ 
:DQG�� EHL� GHU� GLH� 0DXHUVWHLQH� DXI� ]ZHL� 0|UWHOVWUHLIHQ� YHUOHJW� ZHUGHQ�� GLH� DXI� GHQ� lX�HUHQ� 5lQGHUQ� GHU�
/DJHUIOlFKHQ�GHU�0DXHUVWHLQH�DXIJHWUDJHQ�ZHUGHQ�

1���10�� 
]ZHLVFKDOLJH :DQG PLW 9RUVDW]VFKDOH 
]ZHLVFKDOLJH�:DQG�PLW� 9RUVDW]VFKDOH� LQ� 6LFKWPDXHUZHUN�� GLH� QLFKW� LP� 9HUEDQG�PLW� GHP� +LQWHUPDXHUZHUN�
RGHU�6NHOHWW�JHPDXHUW�ZLUG�E]Z��NHLQHQ�%HLWUDJ�]X�GHVVHQ�7UDJIlKLJNHLW�OHLVWHW�

1���10�9 
6FKXEZDQG 
:DQG��GLH�LQ�LKUHU�(EHQH�ZLUNHQGH�4XHUNUlIWH�DXIQLPPW�

1���10�10 
DXVVWHLIHQGH :DQG 
UHFKWZLQNOLJ�]X�HLQHU�DQGHUHQ�:DQG�VWHKHQGH�:DQG��GLH�GLHVHU�DOV�$XIODJHU�]XU�$XIQDKPH�YRQ�4XHUNUlIWHQ�
RGHU�]XU�.QLFNDXVVWHLIXQJ�GLHQW�XQG�GDPLW�]XU�6WDELOLWlW�GHV�*HElXGHV�EHLWUlJW�

1���10�11 
QLFKWWUDJHQGH :DQG 
:DQG�� GLH� QLFKW� ]XU� $XIQDKPH� YRQ� /DVWHQ� KHUDQJH]RJHQ� ZLUG� XQG� GHUHQ� (QWIHUQHQ� GDV� 7UDJZHUN� QLFKW�
QDFKWHLOLJ�EHHLQIOXVVW�

1���11 9HUVFKLHGHQHV 

1���11�1 
6FKOLW] 
OLQLHQI|UPLJH�4XHUVFKQLWWVVFKZlFKXQJ�LP�0DXHUZHUN�

1���11�2 
$XVVSDUXQJ 
IOlFKLJH�4XHUVFKQLWWVVFKZlFKXQJ�LP�0DXHUZHUN�

1���11�� 
9HUJXVVP|UWHO 
IOLH�IlKLJH� 0LVFKXQJ� DXV� =HPHQW�� 6DQG� XQG�:DVVHU� ]XP� 9HUI�OOHQ� YRQ� NOHLQHQ� /|FKHUQ� RGHU� =ZLVFKHQ�
UlXPHQ�

1���11�4 
%HZHJXQJVIXJH 
)XJH��GLH�IUHLH�%HZHJXQJHQ�LQ�GHU�:DQGHEHQH�]XOlVVW�

1� 
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1���10�4 
]ZHLVFKDOLJH :DQG RKQH /XIWVFKLFKW 
:DQG�� GLH� DXV� ]ZHL� SDUDOOHOHQ� 6FKDOHQ�PLW� YHUWLNDOHU��PLW�0|UWHO� YROO� DXVJHI�OOWHU� )XJH� EHVWHKW�� ZREHL� GLH�
6FKDOHQ�PLW�0DXHUDQNHUQ�VR�YHUDQNHUW�VLQG��GDVV�EHLGH�6FKDOHQ�XQWHU�/DVW�]XVDPPHQZLUNHQ�

1���10�� 
YHUI�OOWH ]ZHLVFKDOLJH :DQG 
:DQG��GLH�DXV�]ZHL�SDUDOOHOHQ�6FKDOHQ�PLW�HLQHP�=ZLVFKHQUDXP�EHVWHKW��GHU�PLW�%HWRQ�RGHU�9HUJXVVP|UWHO�
YHUI�OOW� LVW�� ZREHL� GLH� 6FKDOHQ�PLW�0DXHUDQNHUQ� RGHU� /DJHUIXJHQEHZHKUXQJ� VR� YHUDQNHUW� VLQG�� GDVV� EHLGH�
6FKDOHQ�XQWHU�/DVW�]XVDPPHQZLUNHQ�

1���10�6 
HLQVFKDOLJHV 9HUEOHQGPDXHUZHUN 
HLQH�:DQG�PLW�9HUEOHQGVWHLQHQ�DOV�6LFKWPDXHUZHUN��GLH�PLW� GHQ�+LQWHUPDXHUVWHLQHQ� LP�9HUEDQG�JHPDXHUW�
VLQG��VR�GDVV�EHLGH�6FKDOHQ�XQWHU�/DVW�]XVDPPHQZLUNHQ�

1���10�� 
:DQG PLW 5DQGVWUHLIHQYHUP|UWHOXQJ GHU /DJHUIXJHQ 
:DQG�� EHL� GHU� GLH� 0DXHUVWHLQH� DXI� ]ZHL� 0|UWHOVWUHLIHQ� YHUOHJW� ZHUGHQ�� GLH� DXI� GHQ� lX�HUHQ� 5lQGHUQ� GHU�
/DJHUIOlFKHQ�GHU�0DXHUVWHLQH�DXIJHWUDJHQ�ZHUGHQ�

1���10�� 
]ZHLVFKDOLJH :DQG PLW 9RUVDW]VFKDOH 
]ZHLVFKDOLJH�:DQG�PLW� 9RUVDW]VFKDOH� LQ� 6LFKWPDXHUZHUN�� GLH� QLFKW� LP� 9HUEDQG�PLW� GHP� +LQWHUPDXHUZHUN�
RGHU�6NHOHWW�JHPDXHUW�ZLUG�E]Z��NHLQHQ�%HLWUDJ�]X�GHVVHQ�7UDJIlKLJNHLW�OHLVWHW�

1���10�9 
6FKXEZDQG 
:DQG��GLH�LQ�LKUHU�(EHQH�ZLUNHQGH�4XHUNUlIWH�DXIQLPPW�

1���10�10 
DXVVWHLIHQGH :DQG 
UHFKWZLQNOLJ�]X�HLQHU�DQGHUHQ�:DQG�VWHKHQGH�:DQG��GLH�GLHVHU�DOV�$XIODJHU�]XU�$XIQDKPH�YRQ�4XHUNUlIWHQ�
RGHU�]XU�.QLFNDXVVWHLIXQJ�GLHQW�XQG�GDPLW�]XU�6WDELOLWlW�GHV�*HElXGHV�EHLWUlJW�

1���10�11 
QLFKWWUDJHQGH :DQG 
:DQG�� GLH� QLFKW� ]XU� $XIQDKPH� YRQ� /DVWHQ� KHUDQJH]RJHQ� ZLUG� XQG� GHUHQ� (QWIHUQHQ� GDV� 7UDJZHUN� QLFKW�
QDFKWHLOLJ�EHHLQIOXVVW�

1���11 9HUVFKLHGHQHV 

1���11�1 
6FKOLW] 
OLQLHQI|UPLJH�4XHUVFKQLWWVVFKZlFKXQJ�LP�0DXHUZHUN�

1���11�2 
$XVVSDUXQJ 
IOlFKLJH�4XHUVFKQLWWVVFKZlFKXQJ�LP�0DXHUZHUN�

1���11�� 
9HUJXVVP|UWHO 
IOLH�IlKLJH� 0LVFKXQJ� DXV� =HPHQW�� 6DQG� XQG�:DVVHU� ]XP� 9HUI�OOHQ� YRQ� NOHLQHQ� /|FKHUQ� RGHU� =ZLVFKHQ�
UlXPHQ�

1���11�4 
%HZHJXQJVIXJH 
)XJH��GLH�IUHLH�%HZHJXQJHQ�LQ�GHU�:DQGHEHQH�]XOlVVW�
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EN 1996-1-1:200� � $&:2009 �D� 

1�6 )RUPHO]HLFKHQ 

����%DXVWRIIXQDEKlQJLJH�)RUPHO]HLFKHQ�VLQG�LQ�(1������������DQJHJHEHQ��

����%DXVWRIIDEKlQJLJH�)RUPHO]HLFKHQ��GLH�LQ�(1����������YHUZHQGHW�ZHUGHQ��VLQG��

/DtHLQLVcKH %XcKVtDEHQ 

D�� $EVWDQG�YRP�:DQGHQGH�]X�GHP�DP�QlFKVWHQ�JHOHJHQHQ�5DQG�HLQHU�EHODVWHWHQ�)OlFKH��

D[� $EVWDQG�YRP�$XIODJHUUDQG�ELV�]X�GHP�]X�EHWUDFKWHQGHQ�4XHUVFKQLWW��

$� EHODVWHWH�KRUL]RQWDOH�%UXWWRTXHUVFKQLWWVIOlFKH�HLQHU�:DQG��

$E� EHODVWHWH�)OlFKH��

$HI� ZLUNVDPH�4XHUVFKQLWWVIOlFKH�HLQHV�$XIODJHUV��

$V� 4XHUVFKQLWWVIOlFKH�GHV�%HZHKUXQJVVWDKOV��

$VZ� 4XHUVFKQLWWVIOlFKH�GHU�6FKXEEHZHKUXQJ��

E� %UHLWH�HLQHV�4XHUVFKQLWWHV��

EF� %UHLWH�GHV�'UXFNJXUWHV�]ZLVFKHQ�GHQ�+DOWHUXQJHQ��

EHI� PLWZLUNHQGH�3ODWWHQEUHLWH�HLQHV�3ODWWHQEDONHQV��

˜EHI�O� PLWZLUNHQGH�3ODWWHQEUHLWH�HLQHV�3ODWWHQEDONHQV�LQ�/�)RUP�I��

˜EHI�W� PLWZLUNHQGH�3ODWWHQEUHLWH�HLQHV�3ODWWHQEDONHQV�LQ�7�)RUP�I��

FQRP� 1HQQPD��GHU�%HWRQGHFNXQJ��

G� 1XW]K|KH�HLQHV�4XHUVFKQLWWHV��

GD� 'XUFKELHJXQJ�HLQHV�%RJHQV�LQIROJH�ZDDJHUHFKW�ZLUNHQGHU�%HPHVVXQJVODVW��

GF� JU|�WH�4XHUVFKQLWWVDEPHVVXQJ�HLQHV�.HUQV�LQ�5LFKWXQJ�GHU�%LHJXQJ��

HF� XQJHZROOWH�$XVPLWWH��

HKH� $XVPLWWH�DP�:DQGNRSI�RGHU�:DQGIX��DXV�KRUL]RQWDOHQ�/DVWHQ��

HKP� $XVPLWWH�LQ�:DQGPLWWH�DXV�KRUL]RQWDOHQ�/DVWHQ��

HL $XVPLWWH�DP�:DQGNRSI�RGHU�:DQGIX�� 

HLQLW� $QIDQJVDXVPLWWH��

HN� $XVPLWWH�LQIROJH�.ULHFKHQV��

HP� $XVPLWWH�LQIROJH�/DVWHQ��

HPN� $XVPLWWH�LQ�:DQGPLWWH��

(� .XU]]HLW�(ODVWL]LWlWVPRGXO�DOV�6HNDQWHQPRGXO��

˜(G� %HPHVVXQJVZHUW�GHU�DXI�HLQ�EHZHKUWHV�%DXWHLO�HLQZLUNHQGHQ�/DVWI��

(ORQJWHUP� /DQJ]HLW�(ODVWL]LWlWVPRGXO�YRQ�0DXHUZHUN� 

(Q� (ODVWL]LWlWVPRGXO�HLQHV�%DXWHLOV�Q��

IE� QRUPLHUWH�'UXFNIHVWLJNHLW�HLQHV�0DXHUVWHLQV��

IERG� %HPHVVXQJVZHUW�GHU�9HUEXQGIHVWLJNHLW�GHV�%HZHKUXQJVVWDKOV��
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IERN� FKDUDNWHULVWLVFKH�9HUEXQGIHVWLJNHLW��

IFN� FKDUDNWHULVWLVFKH�'UXFNIHVWLJNHLW�GHV�)�OOEHWRQV��

IFYN� FKDUDNWHULVWLVFKH�6FKHUIHVWLJNHLW�GHV�)�OOEHWRQV��

IG� %HPHVVXQJVZHUW�GHU�'UXFNIHVWLJNHLW�LQ�/DVWULFKWXQJ��

IN� FKDUDNWHULVWLVFKH�0DXHUZHUNVGUXFNIHVWLJNHLW��

IP� 'UXFNIHVWLJNHLW�GHV�0DXHUP|UWHOV��

IYG� %HPHVVXQJVZHUW�GHU�6FKXEIHVWLJNHLW�YRQ�0DXHUZHUN��

IYN� FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�YRQ�0DXHUZHUN��

IYNR� FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�YRQ�0DXHUZHUN�RKQH�$XIODVW��

IYOW� *UHQ]ZHUW�I�U�IYN��

I[G� %HPHVVXQJVZHUW�GHU�%LHJHIHVWLJNHLW�GHU�HQWVSUHFKHQGHQ�%LHJHULFKWXQJ��

I[G�� %HPHVVXQJVZHUW� GHU� %LHJHIHVWLJNHLW� YRQ� 0DXHUZHUN� PLW� GHU� %UXFKHEHQH� SDUDOOHO� ]X� GHQ�
/DJHUIXJHQ��

I[G��DSS� HUK|KWHU�%HPHVVXQJVZHUW�GHU�%LHJHIHVWLJNHLW�YRQ�0DXHUZHUN�PLW�GHU�%UXFKHEHQH�SDUDOOHO�]X�
GHQ�/DJHUIXJHQ��

I[N�� FKDUDNWHULVWLVFKH� %LHJHIHVWLJNHLW� YRQ� 0DXHUZHUN� PLW� GHU� %UXFKHEHQH� SDUDOOHO� ]X� GHQ�
/DJHUIXJHQ��

I[G�� %HPHVVXQJVZHUW� GHU� %LHJHIHVWLJNHLW� YRQ�0DXHUZHUN�PLW� GHU�%UXFKHEHQH� VHQNUHFKW� ]X� GHQ�
/DJHUIXJHQ��

I[G��DSS� HUK|KWHU�%HPHVVXQJVZHUW�GHU�%LHJHIHVWLJNHLW�YRQ�0DXHUZHUN�PLW�GHU�%UXFKHEHQH�VHQNUHFKW�
]X�GHQ�/DJHUIXJHQ��

I[N�� FKDUDNWHULVWLVFKH� %LHJHIHVWLJNHLW� YRQ� 0DXHUZHUN� PLW� GHU� %UXFKHEHQH� VHQNUHFKW� ]X� GHQ�
/DJHUIXJHQ��

I\G� %HPHVVXQJVIHVWLJNHLW�YRQ�%HZHKUXQJVVWDKO��

I\N� FKDUDNWHULVWLVFKHU�:HUW�GHU�)HVWLJNHLW�YRQ�%HZHKUXQJVVWDKO��

)G� %HPHVVXQJVZHUW�GHU�'UXFN��RGHU�=XJWUDJNUDIW�HLQHV�0DXHUDQNHUV��

J� *HVDPWEUHLWH�YRQ�0|UWHOVWUHLIHQ��

*� 6FKXEPRGXO�YRQ�0DXHUZHUN��

K� OLFKWH�+|KH�HLQHU�:DQG��

KL� OLFKWH�+|KH�HLQHU�:DQG�L��

KHI� .QLFNOlQJH�HLQHU�:DQG��

KWRW� *HVDPWK|KH� HLQHV� 7UDJZHUNHV� YRQ� 2EHUNDQWH� )XQGDPHQW�� HLQHU� :DQG� RGHU� HLQHV�
$XVVWHLIXQJVNHUQV��

KF� +|KH�HLQHU�:DQG�ELV�]XU�/DVWHLQOHLWXQJVHEHQH��

,M� 7UlJKHLWVPRPHQW�HLQHV�%DXWHLOV�M��

N� 9HUKlOWQLV�GHU�%LHJHWUDJIlKLJNHLW� HLQHU� YHUWLNDO� JHVSDQQWHQ�:DQG�]XU�%LHJHWUDJIlKLJNHLW� GHU�
WDWVlFKOLFKHQ�:DQGIOlFKH�XQWHU�%HU�FNVLFKWLJXQJ�HLQHU�(LQVSDQQXQJ�DQ�GHQ�5lQGHUQ��

NP� 9HUKlOWQLV�GHU�'HFNHQVWHLILJNHLW�]XU�:DQGVWHLILJNHLW���

20 

DIN EN 1996-1-1:2010-12 
©

 D
IN

 D
eu

ts
ch

es
 In

st
itu

t f
ür

 N
or

m
un

g 
e.

 V
.; 

ST
B 

- S
am

m
lu

ng
 B

au
au

fs
ic

ht
lic

h 
ei

ng
ef

üh
rte

 T
ec

hn
is

ch
e 

Ba
ub

es
tim

m
un

ge
n 

/ w
w

w
.s

tb
-b

au
no

rm
en

.d
e

EN 1996-1-1:200� � $&:2009 �D� 

IERN� FKDUDNWHULVWLVFKH�9HUEXQGIHVWLJNHLW��

IFN� FKDUDNWHULVWLVFKH�'UXFNIHVWLJNHLW�GHV�)�OOEHWRQV��

IFYN� FKDUDNWHULVWLVFKH�6FKHUIHVWLJNHLW�GHV�)�OOEHWRQV��

IG� %HPHVVXQJVZHUW�GHU�'UXFNIHVWLJNHLW�LQ�/DVWULFKWXQJ��

IN� FKDUDNWHULVWLVFKH�0DXHUZHUNVGUXFNIHVWLJNHLW��
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IYN� FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�YRQ�0DXHUZHUN��
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]X�GHQ�/DJHUIXJHQ��
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)G� %HPHVVXQJVZHUW�GHU�'UXFN��RGHU�=XJWUDJNUDIW�HLQHV�0DXHUDQNHUV��

J� *HVDPWEUHLWH�YRQ�0|UWHOVWUHLIHQ��

*� 6FKXEPRGXO�YRQ�0DXHUZHUN��

K� OLFKWH�+|KH�HLQHU�:DQG��

KL� OLFKWH�+|KH�HLQHU�:DQG�L��

KHI� .QLFNOlQJH�HLQHU�:DQG��

KWRW� *HVDPWK|KH� HLQHV� 7UDJZHUNHV� YRQ� 2EHUNDQWH� )XQGDPHQW�� HLQHU� :DQG� RGHU� HLQHV�
$XVVWHLIXQJVNHUQV��

KF� +|KH�HLQHU�:DQG�ELV�]XU�/DVWHLQOHLWXQJVHEHQH��

,M� 7UlJKHLWVPRPHQW�HLQHV�%DXWHLOV�M��

N� 9HUKlOWQLV�GHU�%LHJHWUDJIlKLJNHLW� HLQHU� YHUWLNDO� JHVSDQQWHQ�:DQG�]XU�%LHJHWUDJIlKLJNHLW� GHU�
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NU� 'UHKVWHLILJNHLW�HLQHU�(LQVSDQQXQJ��

.� )HVWZHUW��GHU�]XU�%HUHFKQXQJ�GHU�'UXFNIHVWLJNHLW�YRQ�0DXHUZHUN�EHQ|WLJW�ZLUG��

l� /lQJH�HLQHU�:DQG��]ZLVFKHQ�DQGHUHQ�:lQGHQ��]ZLVFKHQ�HLQHU�:DQG�XQG�HLQHU�gIIQXQJ�RGHU�
]ZLVFKHQ�gIIQXQJHQ���

lE� 9HUDQNHUXQJVOlQJH��

lF� /lQJH�GHV��EHUGU�FNWHQ�7HLOV�GHU�:DQG��

lFO� OLFKWH�:HLWH�HLQHU�gIIQXQJ��

lHI� HIIHNWLYH�6W�W]ZHLWH�HLQHV�%DXWHLOV��

lHIP� ZLUNVDPH�/lQJH�GHU�/DVWDXVEUHLWXQJVIOlFKH�XQWHU�HLQHP�$XIODJHU��JHPHVVHQ�LQ�:DQGPLWWH��

lU� OLFKWHU�$EVWDQG�]ZLVFKHQ�VHLWOLFKHQ�)HVWKDOWXQJHQ��

lD� /lQJH�RGHU�+|KH�GHU�:DQG�]ZLVFKHQ�GHQ�$XIODJHUQ�HLQHV�'UXFNERJHQV��

0DG� ]XVlW]OLFKHV�%HPHVVXQJVPRPHQW��

0G� %HPHVVXQJVPRPHQW�DQ�GHU�$XIVWDQGVIOlFKH�HLQHV�$XVVWHLIXQJVNHUQV��

0L� (QGPRPHQW�DP�.QRWHQ�L��

0LG� %HPHVVXQJVZHUW�GHV�%LHJHPRPHQWHV�DP�.RSI�RGHU�)X��HLQHU�:DQG��

0PG� %HPHVVXQJVZHUW�GHV�%LHJHPRPHQWHV�LQ�GHU�0LWWH�GHU�:DQGK|KH��

05G� %HPHVVXQJVZHUW�GHV�DXIQHKPEDUHQ�0RPHQWHV��

0(G� %HPHVVXQJVZHUW�GHV�HLQZLUNHQGHQ�0RPHQWHV��

0(GX� %HPHVVXQJVZHUW�GHV�0RPHQWHV�REHUKDOE�HLQHU�'HFNH��

0(GI� %HPHVVXQJVZHUW�GHV�0RPHQWHV�XQWHUKDOE�HLQHU�'HFNH��

Q� $Q]DKO�GHU�*HVFKRVVH��

QL� 6WHLILJNHLWVIDNWRU�]XU�%HVFKUHLEXQJ�GHU�$UW�GHU�/DJHUXQJ�HLQHV�6WDEHV��

QW� $Q]DKO�GHU�0DXHUDQNHU�RGHU��YHUELQGHU�MH�P��:DQGIOlFKH��

QWPLQ� 0LQGHVWDQ]DKO�GHU�0DXHUDQNHU�RGHU��YHUELQGHU�MH�P��:DQGIOlFKH��

1� 6XPPH�GHU�YHUWLNDOHQ�(LQZLUNXQJHQ�DXI�HLQ�*HElXGH��

1DG� PD[LPDOHU�%HPHVVXQJVZHUW�GHV�%RJHQVFKXEV�MH�/lQJHQHLQKHLW�GHU�:DQG��

1LG� %HPHVVXQJVZHUW�GHU�YHUWLNDOHQ�/DVW�DP�.RSI�RGHU�)X��HLQHU�:DQG��

1PG� %HPHVVXQJVZHUW�GHU�YHUWLNDOHQ�/DVW�LQ�GHU�0LWWH�GHU�:DQGK|KH��

15G� %HPHVVXQJVZHUW� GHV� YHUWLNDOHQ� 7UDJZLGHUVWDQGHV� HLQHU� 0DXHUZHUNVZDQG� RGHU� HLQHV�
JHPDXHUWHQ�3IHLOHUV��

15GF� %HPHVVXQJVZHUW�GHV�7UDJZLGHUVWDQGHV�HLQHU�:DQG�XQWHU�YHUWLNDOHU�(LQ]HOODVW��

1(G� %HPHVVXQJVZHUW�GHU�HLQZLUNHQGHQ�YHUWLNDOHQ�/DVW��

1(GI� %HPHVVXQJVZHUW�GHU�$XIODJHUODVW�DXV�GHU�DQJHVFKORVVHQHQ�'HFNH��

1(GX� %HPHVVXQJVZHUW�GHU�$XIODVW�DXV�GDU�EHU�EHILQGOLFKHQ�*HVFKRVVHQ��

˜ JHVtULcKHQHU 7H[tI�
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0L� (QGPRPHQW�DP�.QRWHQ�L��

0LG� %HPHVVXQJVZHUW�GHV�%LHJHPRPHQWHV�DP�.RSI�RGHU�)X��HLQHU�:DQG��

0PG� %HPHVVXQJVZHUW�GHV�%LHJHPRPHQWHV�LQ�GHU�0LWWH�GHU�:DQGK|KH��

05G� %HPHVVXQJVZHUW�GHV�DXIQHKPEDUHQ�0RPHQWHV��

0(G� %HPHVVXQJVZHUW�GHV�HLQZLUNHQGHQ�0RPHQWHV��

0(GX� %HPHVVXQJVZHUW�GHV�0RPHQWHV�REHUKDOE�HLQHU�'HFNH��

0(GI� %HPHVVXQJVZHUW�GHV�0RPHQWHV�XQWHUKDOE�HLQHU�'HFNH��

Q� $Q]DKO�GHU�*HVFKRVVH��

QL� 6WHLILJNHLWVIDNWRU�]XU�%HVFKUHLEXQJ�GHU�$UW�GHU�/DJHUXQJ�HLQHV�6WDEHV��

QW� $Q]DKO�GHU�0DXHUDQNHU�RGHU��YHUELQGHU�MH�P��:DQGIOlFKH��

QWPLQ� 0LQGHVWDQ]DKO�GHU�0DXHUDQNHU�RGHU��YHUELQGHU�MH�P��:DQGIOlFKH��

1� 6XPPH�GHU�YHUWLNDOHQ�(LQZLUNXQJHQ�DXI�HLQ�*HElXGH��

1DG� PD[LPDOHU�%HPHVVXQJVZHUW�GHV�%RJHQVFKXEV�MH�/lQJHQHLQKHLW�GHU�:DQG��

1LG� %HPHVVXQJVZHUW�GHU�YHUWLNDOHQ�/DVW�DP�.RSI�RGHU�)X��HLQHU�:DQG��

1PG� %HPHVVXQJVZHUW�GHU�YHUWLNDOHQ�/DVW�LQ�GHU�0LWWH�GHU�:DQGK|KH��

15G� %HPHVVXQJVZHUW� GHV� YHUWLNDOHQ� 7UDJZLGHUVWDQGHV� HLQHU� 0DXHUZHUNVZDQG� RGHU� HLQHV�
JHPDXHUWHQ�3IHLOHUV��

15GF� %HPHVVXQJVZHUW�GHV�7UDJZLGHUVWDQGHV�HLQHU�:DQG�XQWHU�YHUWLNDOHU�(LQ]HOODVW��

1(G� %HPHVVXQJVZHUW�GHU�HLQZLUNHQGHQ�YHUWLNDOHQ�/DVW��

1(GI� %HPHVVXQJVZHUW�GHU�$XIODJHUODVW�DXV�GHU�DQJHVFKORVVHQHQ�'HFNH��

1(GX� %HPHVVXQJVZHUW�GHU�$XIODVW�DXV�GDU�EHU�EHILQGOLFKHQ�*HVFKRVVHQ��

˜ JHVtULcKHQHU 7H[tI�
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EN 1996-1-1:200� � $&:2009 �D� 

1(GF� %HPHVVXQJVZHUW�HLQHU�(LQ]HOODVW��

TODW�G� %HPHVVXQJVZHUW�GHU�4XHUWUDJIlKLJNHLW�MH�P��:DQGIOlFKH��

4G� %HPHVVXQJVZHUW� GHU� 6XPPH� GHU� 9HUWLNDOODVWHQ� GHV� *HElXGHWHLOV�� GDV� GXUFK� GHQ� $XV�
VWHLIXQJVNHUQ�VWDELOLVLHUW�ZLUG��

U� %RJHQVWLFK��

5H� ˜ 6WUHFNJUHQ]H�I�GHV�6WDKOV��

V� $EVWDQG�GHU�6FKXEEHZHKUXQJ��

˜JHVtULcKHQHU 7H[tI�

t� 'LFNH�GHU�:DQG��

tFK� Y� RKQH�UHFKQHULVFKHQ�1DFKZHLV�]XOlVVLJH�7LHIH�HLQHV�YHUWLNDOHQ�6FKOLW]HV�RGHU�HLQHU�YHUWLNDOHQ�
$XVVSDUXQJ��

tFK� K� PD[LPDOH�7LHIH�HLQHV�KRUL]RQWDOHQ�RGHU�VFKUlJHQ�6FKOLW]HV��

tL� 'LFNH�GHU�:DQG�L��

tPLQ 0LQGHVWZDQGGLFNH��

tHI� ZLUNVDPH�:DQGGLFNH��

tI� 3ODWWHQGLFNH��

tUL� 6WHJEUHLWH�L��

9(G� %HPHVVXQJVZHUW�GHU�HLQZLUNHQGHQ�6FKXEODVW��

95G� %HPHVVXQJVZHUW�GHU�6FKXEWUDJIlKLJNHLW��

ZL� %HPHVVXQJVZHUW�GHU�HLQZLUNHQGHQ�*OHLFKVWUHFNHQODVW�L��

:(G� %HPHVVXQJVZHUW�GHU�HLQZLUNHQGHQ�4XHUODVW�MH�)OlFKHQHLQKHLW��

[� $EVWDQG�GHU�1XOOOLQLH��

]� +HEHODUP��

=� HODVWLVFKHV�:LGHUVWDQGVPRPHQW�MH�(LQKHLW�GHU�:DQGOlQJH�RGHU��K|KH��

*ULHcKLVcKH %XcKVtDEHQ 

α� :LQNHO�GHU�6FKXEEHZHKUXQJ�]XU�6WDEDFKVH��

αW� :lUPHDXVGHKQXQJVNRHIIL]LHQW�YRQ�0DXHUZHUN��

α���� %LHJHPRPHQWHQNRHIIL]LHQW��

E� (UK|KXQJVIDNWRU�EHL�7HLOIOlFKHQODVWHQ��

F� 9HUJU|�HUXQJVIDNWRU�I�U�GLH�6FKXEWUDJIlKLJNHLW�EHZHKUWHU�:lQGH��

G� )RUPIDNWRU��GHU�I�U�GLH�%HVWLPPXQJ�GHU�QRUPLHUWHQ�PLWWOHUHQ�'UXFNIHVWLJNHLW�GHU�0DXHUVWHLQH�
YHUZHQGHW�ZLUG��

HFf� (QGNULHFK]DKO�YRQ�0DXHUZHUN��

HHO� (ODVWLVFKH�'HKQXQJ�YRQ�0DXHUZHUN��

HPX� *UHQ]VWDXFKXQJ�YRQ�0DXHUZHUN��
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tHI� ZLUNVDPH�:DQGGLFNH��
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tUL� 6WHJEUHLWH�L��
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]� +HEHODUP��

=� HODVWLVFKHV�:LGHUVWDQGVPRPHQW�MH�(LQKHLW�GHU�:DQGOlQJH�RGHU��K|KH��

*ULHcKLVcKH %XcKVtDEHQ 

α� :LQNHO�GHU�6FKXEEHZHKUXQJ�]XU�6WDEDFKVH��

αW� :lUPHDXVGHKQXQJVNRHIIL]LHQW�YRQ�0DXHUZHUN��

α���� %LHJHPRPHQWHQNRHIIL]LHQW��

E� (UK|KXQJVIDNWRU�EHL�7HLOIOlFKHQODVWHQ��

F� 9HUJU|�HUXQJVIDNWRU�I�U�GLH�6FKXEWUDJIlKLJNHLW�EHZHKUWHU�:lQGH��

G� )RUPIDNWRU��GHU�I�U�GLH�%HVWLPPXQJ�GHU�QRUPLHUWHQ�PLWWOHUHQ�'UXFNIHVWLJNHLW�GHU�0DXHUVWHLQH�
YHUZHQGHW�ZLUG��
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EN 1996-1-1:200� � $&:2009 �D� 

HV\� 6WUHFNJUHQ]H�GHV�%HZHKUXQJVVWDKOV��

I� ZLUNVDPHU�'XUFKPHVVHU�GHU�6WDKOEHZHKUXQJ��

If� (QGNULHFKZHUW�YRQ�0DXHUZHUN��

)� $EPLQGHUXQJVIDNWRU��

)IO� $EPLQGHUXQJVIDNWRU�]XU�%HU�FNVLFKWLJXQJ�GHU�%LHJH]XJIHVWLJNHLW��

)L� $EPLQGHUXQJVIDNWRU�DP�:DQGNRSI�RGHU�DP�:DQGIX���

)P� $EPLQGHUXQJVIDNWRU�LQ�GHU�0LWWH�GHU�:DQGK|KH��

J0� 7HLOVLFKHUKHLWVEHLZHUW� I�U� GDV�0DWHULDO� HLQVFKOLH�OLFK� GHU� 8QVLFKHUKHLWHQ� I�U� *HRPHWULH� XQG�
0RGHOOELOGXQJ��

K� 0RPHQWHQDEPLQGHUXQJVIDNWRU�EHL�GHU�%HUHFKQXQJ�GHU�:DQGPRPHQWH�]XU�%HU�FNVLFKWLJXQJ�
GHU�6WHLILJNHLWVUHGX]LHUXQJ�LP�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW��

O[� +|KH� GHU� 'UXFN]RQH� LP� %DONHQTXHUVFKQLWW� EHL� $QZHQGXQJ� GHV� UHFKWHFNLJHQ� 6SDQQXQJV�
EORFNV��

OF� 6FKODQNKHLW��ELV�]X�GHU�$XVPLWWHQ�LQIROJH�.ULHFKHQV�YHUQDFKOlVVLJW�ZHUGHQ�N|QQHQ��

�� 2UWKRWURSLHNRHIIL]LHQW�GHU�%LHJHIHVWLJNHLWHQ�YRQ�0DXHUZHUN��

[� 9HUJU|�HUXQJVIDNWRU� I�U� GLH� 'UHKVWHLILJNHLW� GHU� (LQVSDQQXQJ� GHV� ]X� EHU�FNVLFKWLJHQGHQ�
%DXHOHPHQWV��

ρG� 7URFNHQURKGLFKWH��

ρQ� $EPLQGHUXQJVIDNWRU�EHL�GHU�%HUHFKQXQJ�GHU�.QLFNOlQJH��

ρW� 6WHLILJNHLWVIDNWRU�EHL�GHU�%HUHFKQXQJ�GHU�ZLUNVDPHQ�:DQGGLFNH��

VG� %HPHVVXQJVGUXFNVSDQQXQJ��

X� 1HLJXQJVZLQNHO�GHV�7UDJZHUNHV�]XU�9HUWLNDOHQ��

2 *UXQGODJHQ I�U EQWZXUI� %HUHFKQXQJ XQG %HPHVVXQJ 

2�1 *UXQGOHJHQGH $QIRUGHUXQJHQ 

2�1�1 $OOJHPHLQHV 

���3�(QWZXUI��%HUHFKQXQJ�XQG�%HPHVVXQJ�YRQ�0DXHUZHUNVEDXWHQ�VLQG�QDFK�GHQ�LQ�(1������DQJHJHEHQHQ�
DOOJHPHLQHQ�5HJHOQ�DXV]XI�KUHQ��

���3�,Q�GLHVHP�$EVFKQLWW�VLQG�VSH]LHOOH�)HVWOHJXQJHQ�I�U�GLH�$QZHQGXQJ�I�U�0DXHUZHUNVEDXWHQ�DQJHJHEHQ��

����'LH� JUXQGOHJHQGHQ�$QIRUGHUXQJHQ� QDFK�(1������� $EVFKQLWW��� N|QQHQ� I�U�0DXHUZHUNVEDXWHQ� DOV� HUI�OOW�
DQJHVHKHQ�ZHUGHQ��ZHQQ�GLH�IROJHQGHQ�3XQNWH�HUI�OOW�VLQG��

�� (QWZXUI�� %HUHFKQXQJ� XQG� %HPHVVXQJ� LP� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� LQ� 9HUELQGXQJ� PLW� GHU� LQ�
(1������EHVFKULHEHQHQ�7HLOVLFKHUKHLWVPHWKRGH��

�� (LQZLUNXQJHQ�QDFK�(1�������

�� .RPELQDWLRQVUHJHOQ�QDFK�(1�������

�� GLH�3ULQ]LSLHQ�XQG�$QZHQGXQJVUHJHOQ�QDFK�(1�����������
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EN 1996-1-1:200� � $&:2009 �D� 

2�1�2 =XYHUOlVVLJNHLW 

���3�'LH�I�U�0DXHUZHUNVEDXWHQ�QRWZHQGLJH�=XYHUOlVVLJNHLW�LVW�PLW�$QZHQGXQJ�YRQ�(1����������EHL�(QWZXUI��
%HUHFKQXQJ�XQG�%HPHVVXQJ�JDUDQWLHUW��

2�1�� 9RUJHVHKHQH NXW]XQJVGDXHU XQG DDXHUKDIWLJNHLW 

����,P�=XVDPPHQKDQJ�PLW�GHU�'DXHUKDIWLJNHLW�ZLUG�DXI�$EVFKQLWW���YHUZLHVHQ��

2�2 3ULQ]LSLHQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

���3� 'LH� *UHQ]]XVWlQGH� EH]LHKHQ� VLFK� DXI� GDV� 0DXHUZHUN� RGHU� DQGHUH� 0DWHULDOLHQ�� GLH� I�U� 7HLOH� GHV�
7UDJZHUNHV�YHUZHQGHW�ZHUGHQ�XQG�I�U�GLH�GLH�]XWUHIIHQGHQ�7HLOH�YRQ�(1�������(1�������(1�������(1������
XQG�(1������DQ]XZHQGHQ�VLQG��

���3�%HL�0DXHUZHUNVEDXWHQ�VLQG�GHU�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�XQG�GHU�*UHQ]]XVWDQG�GHU�*HEUDXFKV�
WDXJOLFKNHLW� I�U� DOOH� $VSHNWH� GHV� 7UDJZHUNHV� HLQVFKOLH�OLFK� GHU� (UJlQ]XQJVEDXWHLOH� LP� 0DXHUZHUN� ]X�
EHWUDFKWHQ��

���3�%HL�0DXHUZHUNVEDXWHQ�VLQG�DOOH�PD�JHEHQGHQ�%HPHVVXQJV]XVWlQGH�HLQVFKOLH�OLFK�GHU�%DXDXVI�KUXQJ�
]X�EHWUDFKWHQ��

2�� *UXQGOHJHQGH *U|�HQ 

2���1 ELQZLUNXQJHQ 

���3�'LH�(LQZLUNXQJHQ�VLQG�GHP�PD�JHEHQGHQ�7HLO�YRQ�(1������]X�HQWQHKPHQ��

2���2 %HPHVVXQJVZHUWH GHU ELQZLUNXQJHQ 

˜���3�I�'LH�7HLOVLFKHUKHLWVEHLZHUWH�I�U�GLH�(LQZLUNXQJHQ�VLQG�(1������]X�HQWQHKPHQ��

���� 7HLOVLFKHUKHLWVEHLZHUWH� I�U� .ULHFKHQ� XQG� 6FKZLQGHQ� YRQ� %HWRQEDXWHLOHQ� LQ� 0DXHUZHUNVEDXWHQ� VLQG�
(1����������]X�HQWQHKPHQ��

����,P�*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW�VLQG�=ZDQJVYHUIRUPXQJHQ�DOV�(UZDUWXQJVZHUWH��0LWWHOZHUWH��
]X�YHUZHQGHQ��

2���� 0DWHULDO- XQG 3URGXNWHLJHQVFKDIWHQ 

����(LJHQVFKDIWHQ�YRQ�%DXVWRIIHQ��%DXSURGXNWHQ�XQG�0D�H��GLH�I�U�GLH�%HPHVVXQJ�YHUZHQGHW�ZHUGHQ��VROOWHQ�
GHQ� ]XWUHIIHQGHQ� (1V�� K(1V� RGHU� (7$V� HQWVSUHFKHQ�� VRIHUQ� LQ� (1���������� NHLQH� DQGHUHQ� $QJDEHQ�
JHPDFKW�ZHUGHQ��

2�4 NDFKZHLV QDFK GHU 7HLOVLFKHUKHLWVPHWKRGH 

2�4�1 %HPHVVXQJVZHUWH GHU 0DWHULDOHLJHQVFKDIWHQ 

���3�'HU�%HPHVVXQJVZHUW� I�U�HLQH�0DWHULDOHLJHQVFKDIW�ZLUG�GXUFK�'LYLVLRQ�GHU�FKDUDNWHULVWLVFKHQ�*U|�H�PLW�
GHP�PD�JHEHQGHQ�7HLOVLFKHUKHLWVEHLZHUW�I�U�GDV�0DWHULDO�HUKDOWHQ��

2�4�2 ELQZLUNXQJVNRPELQDWLRQHQ 

���3�'LH�(LQZLUNXQJVNRPELQDWLRQHQ�P�VVHQ�GHQ�DOOJHPHLQHQ�5HJHOQ�QDFK�(1������HQWVSUHFKHQ��
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2�1�2 =XYHUOlVVLJNHLW 

���3�'LH�I�U�0DXHUZHUNVEDXWHQ�QRWZHQGLJH�=XYHUOlVVLJNHLW�LVW�PLW�$QZHQGXQJ�YRQ�(1����������EHL�(QWZXUI��
%HUHFKQXQJ�XQG�%HPHVVXQJ�JDUDQWLHUW��

2�1�� 9RUJHVHKHQH NXW]XQJVGDXHU XQG DDXHUKDIWLJNHLW 

����,P�=XVDPPHQKDQJ�PLW�GHU�'DXHUKDIWLJNHLW�ZLUG�DXI�$EVFKQLWW���YHUZLHVHQ��

2�2 3ULQ]LSLHQ LP *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

���3� 'LH� *UHQ]]XVWlQGH� EH]LHKHQ� VLFK� DXI� GDV� 0DXHUZHUN� RGHU� DQGHUH� 0DWHULDOLHQ�� GLH� I�U� 7HLOH� GHV�
7UDJZHUNHV�YHUZHQGHW�ZHUGHQ�XQG�I�U�GLH�GLH�]XWUHIIHQGHQ�7HLOH�YRQ�(1�������(1�������(1�������(1������
XQG�(1������DQ]XZHQGHQ�VLQG��

���3�%HL�0DXHUZHUNVEDXWHQ�VLQG�GHU�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�XQG�GHU�*UHQ]]XVWDQG�GHU�*HEUDXFKV�
WDXJOLFKNHLW� I�U� DOOH� $VSHNWH� GHV� 7UDJZHUNHV� HLQVFKOLH�OLFK� GHU� (UJlQ]XQJVEDXWHLOH� LP� 0DXHUZHUN� ]X�
EHWUDFKWHQ��

���3�%HL�0DXHUZHUNVEDXWHQ�VLQG�DOOH�PD�JHEHQGHQ�%HPHVVXQJV]XVWlQGH�HLQVFKOLH�OLFK�GHU�%DXDXVI�KUXQJ�
]X�EHWUDFKWHQ��

2�� *UXQGOHJHQGH *U|�HQ 

2���1 ELQZLUNXQJHQ 

���3�'LH�(LQZLUNXQJHQ�VLQG�GHP�PD�JHEHQGHQ�7HLO�YRQ�(1������]X�HQWQHKPHQ��

2���2 %HPHVVXQJVZHUWH GHU ELQZLUNXQJHQ 

˜���3�I�'LH�7HLOVLFKHUKHLWVEHLZHUWH�I�U�GLH�(LQZLUNXQJHQ�VLQG�(1������]X�HQWQHKPHQ��

���� 7HLOVLFKHUKHLWVEHLZHUWH� I�U� .ULHFKHQ� XQG� 6FKZLQGHQ� YRQ� %HWRQEDXWHLOHQ� LQ� 0DXHUZHUNVEDXWHQ� VLQG�
(1����������]X�HQWQHKPHQ��

����,P�*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW�VLQG�=ZDQJVYHUIRUPXQJHQ�DOV�(UZDUWXQJVZHUWH��0LWWHOZHUWH��
]X�YHUZHQGHQ��

2���� 0DWHULDO- XQG 3URGXNWHLJHQVFKDIWHQ 

����(LJHQVFKDIWHQ�YRQ�%DXVWRIIHQ��%DXSURGXNWHQ�XQG�0D�H��GLH�I�U�GLH�%HPHVVXQJ�YHUZHQGHW�ZHUGHQ��VROOWHQ�
GHQ� ]XWUHIIHQGHQ� (1V�� K(1V� RGHU� (7$V� HQWVSUHFKHQ�� VRIHUQ� LQ� (1���������� NHLQH� DQGHUHQ� $QJDEHQ�
JHPDFKW�ZHUGHQ��

2�4 NDFKZHLV QDFK GHU 7HLOVLFKHUKHLWVPHWKRGH 

2�4�1 %HPHVVXQJVZHUWH GHU 0DWHULDOHLJHQVFKDIWHQ 

���3�'HU�%HPHVVXQJVZHUW� I�U�HLQH�0DWHULDOHLJHQVFKDIW�ZLUG�GXUFK�'LYLVLRQ�GHU�FKDUDNWHULVWLVFKHQ�*U|�H�PLW�
GHP�PD�JHEHQGHQ�7HLOVLFKHUKHLWVEHLZHUW�I�U�GDV�0DWHULDO�HUKDOWHQ��

2�4�2 ELQZLUNXQJVNRPELQDWLRQHQ 

���3�'LH�(LQZLUNXQJVNRPELQDWLRQHQ�P�VVHQ�GHQ�DOOJHPHLQHQ�5HJHOQ�QDFK�(1������HQWVSUHFKHQ��
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$10(5.81*��� ,Q� :RKQ�� XQG� %�URJHElXGHQ� N|QQHQ� GLH� (LQZLUNXQJVNRPELQDWLRQHQ� QDFK� (1������ YHUHLQIDFKW�
ZHUGHQ��

$10(5.81*��� ,Q�JHZ|KQOLFKHQ�:RKQXQJV��XQG�%�URJHElXGHQ�N|QQHQ�GLH�YHUlQGHUOLFKHQ�/DVWHQ�QDFK�(1��������
DOV�JOHLFK]HLWLJ�DXI�HLQHU�'HFNH�ZLUNHQG��G��K��GLH�JOHLFKH�/DVW�DXI�DOOHQ�)HOGHUQ�RGHU�NHLQH�/DVW��ZHQQ�GLHV�PD�JHEHQG�
LVW�� DQJHVHKHQ� ZHUGHQ�� (QWVSUHFKHQGH� $EPLQGHUXQJVIDNWRUHQ� ]XU� %HU�FNVLFKWLJXQJ� GHU� :DKUVFKHLQOLFKNHLW� GHU�
JOHLFK]HLWLJHQ�:LUNXQJ�LQ�DOOHQ�*HVFKRVVHQ�VLQG�LQ�(1��������DQJHJHEHQ��

2�4�� *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

���3�'LH�PD�JHEHQGHQ�7HLOVLFKHUKHLWVEHLZHUWH� I�U�GDV�0DWHULDO� J0� VLQG� LP�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�
XQG� LQ� DX�HUJHZ|KQOLFKHQ�%HPHVVXQJVVLWXDWLRQHQ� DQ]XZHQGHQ��:HQQ� GDV� 7UDJZHUN� XQWHU� DX�HUJHZ|KQ�
OLFKHQ� (LQZLUNXQJHQ� XQWHUVXFKW� ZLUG�� LVW� GLH� :DKUVFKHLQOLFKNHLW� GHV� $XIWUHWHQV� GHU� DX�HUJHZ|KQOLFKHQ�
(LQZLUNXQJ�]X�EHU�FNVLFKWLJHQ��

$10(5.81*� 'LH�:HUWH� I�U� J0�� GLH� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQ� VLQG�� N|QQHQ� GHVVHQ� QDWLRQDOHP�$QKDQJ�
HQWQRPPHQ�ZHUGHQ���

(PSIRKOHQH�:HUWH�LQ�.ODVHQ�PLW�%H]XJ�]XU�$XVI�KUXQJ��YJO��HEHQIDOOV�$QKDQJ�$��JHPl��QDWLRQDOHU�:DKOP|JOLFKNHLW�VLQG�
LQ�GHU�IROJHQGHQ�7DEHOOH�DQJHJHEHQ��

� J0�

0DWHULDO� .ODVVH�

� �� �� �� �� ��

� 0DXHUZHUN�DXV�� � � � � �

$� 6WHLQHQ�GHU�.DWHJRULH�,�XQG�0|UWHO�QDFK�
(LJQXQJVSU�IXQJ�D� ���� ���� ���� ���� ����

%� 6WHLQHQ�GHU�.DWHJRULH�,�XQG�5H]HSWP|UWHO�E� ���� ���� ���� ���� ����

&� 6WHLQHQ�GHU�.DWHJRULH�,,�D��E��H� ���� ���� ���� ���� ����

'� 9HUDQNHUXQJ�YRQ�%HZHKUXQJVVWDKO� ���� ���� ���� ���� ����

(� %HZHKUXQJVVWDKO�XQG�6SDQQVWDKO� �����

)� (UJlQ]XQJVEDXWHLOH�F��G� ���� ���� ���� ���� ����

*� 6W�U]H�QDFK�(1������� ����ELV�����
D� $QIRUGHUXQJHQ�DQ�0|UWHO�QDFK�(LJQXQJVSU�IXQJ�VLQG�LQ�(1�������XQG�(1��������DQJHJHEHQ��
E� $QIRUGHUXQJHQ�DQ�5H]HSWP|UWHO�VLQG�LQ�(1�������XQG�(1��������DQJHJHEHQ��
F� 'HNODULHUWH�:HUWH�VLQG�0LWWHOZHUWH��
G� $EGLFKWXQJHQ�JHJHQ�)HXFKWLJNHLW�VLQG�HEHQIDOOV�PLW�J0�DEJHGHFNW��
H� 6RIHUQ�GHU�9DULDWLRQVNRHIIL]LHQW�GHU�6WHLQH�QDFK�.DWHJRULH�,,�QLFKW�JU|�HU�DOV������LVW���

(1'(�'(5�$10(5.81*�

2�4�4 *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

���� 6RIHUQ� YHUHLQIDFKWH� 5HJHOQ� LQ� GHQ� HQWVSUHFKHQGHQ� $EVlW]HQ�� GLH� GHQ� *UHQ]]XVWDQG� GHU� *HEUDXFKV�
WDXJOLFKNHLW� EHWUHIIHQ�� DQJHJHEHQ� ZHUGHQ�� VLQG� NHLQH� ZHLWHUJHKHQGHQ� 8QWHUVXFKXQJHQ� YRQ� (LQZLUNXQJV�
NRPELQDWLRQHQ�JHIRUGHUW��6RIHUQ�HLQ�7HLOVLFKHUKHLWVEHLZHUW�I�U�GDV�0DWHULDO�LP�*UHQ]]XVWDQG�GHU�*HEUDXFKV�
WDXJOLFKNHLW�EHQ|WLJW�ZLUG��LVW�GLHV�J0��

$10(5.81*� 'HU�:HUW� I�U� J0�� GHU� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQ� LVW�� NDQQ� GHVVHQ� QDWLRQDOHP�$QKDQJ� HQW�
QRPPHQ�ZHUGHQ��'HU�HPSIRKOHQH�:HUW�I�U�J0�I�U�DOOH�%DXVWRIIHLJHQVFKDIWHQ�LP�*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW�
LVW������
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$10(5.81*��� ,Q� :RKQ�� XQG� %�URJHElXGHQ� N|QQHQ� GLH� (LQZLUNXQJVNRPELQDWLRQHQ� QDFK� (1������ YHUHLQIDFKW�
ZHUGHQ��

$10(5.81*��� ,Q�JHZ|KQOLFKHQ�:RKQXQJV��XQG�%�URJHElXGHQ�N|QQHQ�GLH�YHUlQGHUOLFKHQ�/DVWHQ�QDFK�(1��������
DOV�JOHLFK]HLWLJ�DXI�HLQHU�'HFNH�ZLUNHQG��G��K��GLH�JOHLFKH�/DVW�DXI�DOOHQ�)HOGHUQ�RGHU�NHLQH�/DVW��ZHQQ�GLHV�PD�JHEHQG�
LVW�� DQJHVHKHQ� ZHUGHQ�� (QWVSUHFKHQGH� $EPLQGHUXQJVIDNWRUHQ� ]XU� %HU�FNVLFKWLJXQJ� GHU� :DKUVFKHLQOLFKNHLW� GHU�
JOHLFK]HLWLJHQ�:LUNXQJ�LQ�DOOHQ�*HVFKRVVHQ�VLQG�LQ�(1��������DQJHJHEHQ��

2�4�� *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

���3�'LH�PD�JHEHQGHQ�7HLOVLFKHUKHLWVEHLZHUWH� I�U�GDV�0DWHULDO� J0� VLQG� LP�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�
XQG� LQ� DX�HUJHZ|KQOLFKHQ�%HPHVVXQJVVLWXDWLRQHQ� DQ]XZHQGHQ��:HQQ� GDV� 7UDJZHUN� XQWHU� DX�HUJHZ|KQ�
OLFKHQ� (LQZLUNXQJHQ� XQWHUVXFKW� ZLUG�� LVW� GLH� :DKUVFKHLQOLFKNHLW� GHV� $XIWUHWHQV� GHU� DX�HUJHZ|KQOLFKHQ�
(LQZLUNXQJ�]X�EHU�FNVLFKWLJHQ��

$10(5.81*� 'LH�:HUWH� I�U� J0�� GLH� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQ� VLQG�� N|QQHQ� GHVVHQ� QDWLRQDOHP�$QKDQJ�
HQWQRPPHQ�ZHUGHQ���

(PSIRKOHQH�:HUWH�LQ�.ODVHQ�PLW�%H]XJ�]XU�$XVI�KUXQJ��YJO��HEHQIDOOV�$QKDQJ�$��JHPl��QDWLRQDOHU�:DKOP|JOLFKNHLW�VLQG�
LQ�GHU�IROJHQGHQ�7DEHOOH�DQJHJHEHQ��

� J0�

0DWHULDO� .ODVVH�

� �� �� �� �� ��

� 0DXHUZHUN�DXV�� � � � � �

$� 6WHLQHQ�GHU�.DWHJRULH�,�XQG�0|UWHO�QDFK�
(LJQXQJVSU�IXQJ�D� ���� ���� ���� ���� ����

%� 6WHLQHQ�GHU�.DWHJRULH�,�XQG�5H]HSWP|UWHO�E� ���� ���� ���� ���� ����

&� 6WHLQHQ�GHU�.DWHJRULH�,,�D��E��H� ���� ���� ���� ���� ����

'� 9HUDQNHUXQJ�YRQ�%HZHKUXQJVVWDKO� ���� ���� ���� ���� ����

(� %HZHKUXQJVVWDKO�XQG�6SDQQVWDKO� �����

)� (UJlQ]XQJVEDXWHLOH�F��G� ���� ���� ���� ���� ����

*� 6W�U]H�QDFK�(1������� ����ELV�����
D� $QIRUGHUXQJHQ�DQ�0|UWHO�QDFK�(LJQXQJVSU�IXQJ�VLQG�LQ�(1�������XQG�(1��������DQJHJHEHQ��
E� $QIRUGHUXQJHQ�DQ�5H]HSWP|UWHO�VLQG�LQ�(1�������XQG�(1��������DQJHJHEHQ��
F� 'HNODULHUWH�:HUWH�VLQG�0LWWHOZHUWH��
G� $EGLFKWXQJHQ�JHJHQ�)HXFKWLJNHLW�VLQG�HEHQIDOOV�PLW�J0�DEJHGHFNW��
H� 6RIHUQ�GHU�9DULDWLRQVNRHIIL]LHQW�GHU�6WHLQH�QDFK�.DWHJRULH�,,�QLFKW�JU|�HU�DOV������LVW���

(1'(�'(5�$10(5.81*�

2�4�4 *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

���� 6RIHUQ� YHUHLQIDFKWH� 5HJHOQ� LQ� GHQ� HQWVSUHFKHQGHQ� $EVlW]HQ�� GLH� GHQ� *UHQ]]XVWDQG� GHU� *HEUDXFKV�
WDXJOLFKNHLW� EHWUHIIHQ�� DQJHJHEHQ� ZHUGHQ�� VLQG� NHLQH� ZHLWHUJHKHQGHQ� 8QWHUVXFKXQJHQ� YRQ� (LQZLUNXQJV�
NRPELQDWLRQHQ�JHIRUGHUW��6RIHUQ�HLQ�7HLOVLFKHUKHLWVEHLZHUW�I�U�GDV�0DWHULDO�LP�*UHQ]]XVWDQG�GHU�*HEUDXFKV�
WDXJOLFKNHLW�EHQ|WLJW�ZLUG��LVW�GLHV�J0��

$10(5.81*� 'HU�:HUW� I�U� J0�� GHU� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQ� LVW�� NDQQ� GHVVHQ� QDWLRQDOHP�$QKDQJ� HQW�
QRPPHQ�ZHUGHQ��'HU�HPSIRKOHQH�:HUW�I�U�J0�I�U�DOOH�%DXVWRIIHLJHQVFKDIWHQ�LP�*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW�
LVW������
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EN 1996-1-1:200� � $&:2009 �D� 

2�� %HPHVVXQJ DXI GHU *UXQGODJH YRQ 9HUVXFKHQ 

����7UDJHLJHQVFKDIWHQ�YRQ�0DXHUZHUN�N|QQHQ�GXUFK�9HUVXFKH�EHVWLPPW�ZHUGHQ��

$10(5.81*� $QKDQJ�'� �LQIRUPDWLY�� YRQ� (1������ JLEW� (PSIHKOXQJHQ� I�U� GLH� %HPHVVXQJ� DXI� GHU� *UXQGODJH� YRQ�
9HUVXFKHQ��

� %DXVWRIIH 

��1 0DXHUVWHLQH 

��1�1 0DXHUVWHLQDUWHQ XQG GHUHQ *UXSSLHUXQJ 

���3�)ROJHQGH�0DXHUVWHLQDUWHQ�G�UIHQ�YHUZHQGHW�ZHUGHQ��

�� 0DXHU]LHJHO�QDFK�(1��������

�� .DONVDQGVWHLQH�QDFK�(1��������

�� 0DXHUVWHLQH�DXV�%HWRQ��PLW�GLFKWHQ�XQG�SRULJHQ�=XVFKOlJHQ��QDFK�(1��������

�� 3RUHQEHWRQVWHLQH�QDFK�(1��������

�� %HWRQZHUNVWHLQH�QDFK�(1��������

�� PD�JHUHFKWH�1DWXUVWHLQH�QDFK�˜�(1������I��

����(V�VLQG�0DXHUVWHLQH�VRZRKO�GHU�.DWHJRULH�,�DOV�DXFK�GHU�.DWHJRULH�,,�]XJHODVVHQ��

$10(5.81*� 'LH�'HILQLWLRQ�GHU�.DWHJRULHQ�,�XQG�,,�VLQG�LQ�(1�������ELV����DQJHJHEHQ��

���� 8P� GLH� *OHLFKXQJHQ� XQG� DQGHUH� =DKOHQZHUWH�� ZLH� VLH� LQ� �������� ����� ����� ����� ���� XQG� ���� XQG� ��������
DQJHJHEHQ� VLQG�� DQZHQGHQ� ]X� N|QQHQ� VRZLH� I�U� %H]XJQDKPHQ� LQ� DQGHUHQ� $EVFKQLWWHQ�� ZHUGHQ� GLH�
0DXHUVWHLQH�LQ�GLH�*UXSSHQ���������XQG���HLQJHWHLOW��

$10(5.81*� ,Q� GHU� 5HJHO� ZLUG� GLH� )HVWOHJXQJ� GHU� 0DXHUVWHLQJUXSSH� YRQ� 0DXHUVWHLQHQ� GXUFK� GHQ� +HUVWHOOHU�
YRUJHQRPPHQ��

���� 3RUHQEHWRQVWHLQH�� %HWRQZHUNVWHLQH� XQG� PD�JHUHFKWH� 1DWXUVWHLQH� JHK|UHQ� ]XU� *UXSSH���� 'LH�
JHRPHWULVFKHQ�$QIRUGHUXQJHQ�I�U�GLH�)HVWOHJXQJ�GHU�0DXHUVWHLQJUXSSH�YRQ�0DXHU]LHJHOQ��.DONVDQGVWHLQHQ�
XQG�%HWRQVWHLQHQ�VLQG�LQ�7DEHOOH�����DQJHJHEHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

2�� %HPHVVXQJ DXI GHU *UXQGODJH YRQ 9HUVXFKHQ 

����7UDJHLJHQVFKDIWHQ�YRQ�0DXHUZHUN�N|QQHQ�GXUFK�9HUVXFKH�EHVWLPPW�ZHUGHQ��

$10(5.81*� $QKDQJ�'� �LQIRUPDWLY�� YRQ� (1������ JLEW� (PSIHKOXQJHQ� I�U� GLH� %HPHVVXQJ� DXI� GHU� *UXQGODJH� YRQ�
9HUVXFKHQ��

� %DXVWRIIH 

��1 0DXHUVWHLQH 

��1�1 0DXHUVWHLQDUWHQ XQG GHUHQ *UXSSLHUXQJ 

���3�)ROJHQGH�0DXHUVWHLQDUWHQ�G�UIHQ�YHUZHQGHW�ZHUGHQ��

�� 0DXHU]LHJHO�QDFK�(1��������

�� .DONVDQGVWHLQH�QDFK�(1��������

�� 0DXHUVWHLQH�DXV�%HWRQ��PLW�GLFKWHQ�XQG�SRULJHQ�=XVFKOlJHQ��QDFK�(1��������

�� 3RUHQEHWRQVWHLQH�QDFK�(1��������

�� %HWRQZHUNVWHLQH�QDFK�(1��������

�� PD�JHUHFKWH�1DWXUVWHLQH�QDFK�˜�(1������I��

����(V�VLQG�0DXHUVWHLQH�VRZRKO�GHU�.DWHJRULH�,�DOV�DXFK�GHU�.DWHJRULH�,,�]XJHODVVHQ��

$10(5.81*� 'LH�'HILQLWLRQ�GHU�.DWHJRULHQ�,�XQG�,,�VLQG�LQ�(1�������ELV����DQJHJHEHQ��

���� 8P� GLH� *OHLFKXQJHQ� XQG� DQGHUH� =DKOHQZHUWH�� ZLH� VLH� LQ� �������� ����� ����� ����� ���� XQG� ���� XQG� ��������
DQJHJHEHQ� VLQG�� DQZHQGHQ� ]X� N|QQHQ� VRZLH� I�U� %H]XJQDKPHQ� LQ� DQGHUHQ� $EVFKQLWWHQ�� ZHUGHQ� GLH�
0DXHUVWHLQH�LQ�GLH�*UXSSHQ���������XQG���HLQJHWHLOW��

$10(5.81*� ,Q� GHU� 5HJHO� ZLUG� GLH� )HVWOHJXQJ� GHU� 0DXHUVWHLQJUXSSH� YRQ� 0DXHUVWHLQHQ� GXUFK� GHQ� +HUVWHOOHU�
YRUJHQRPPHQ��

���� 3RUHQEHWRQVWHLQH�� %HWRQZHUNVWHLQH� XQG� PD�JHUHFKWH� 1DWXUVWHLQH� JHK|UHQ� ]XU� *UXSSH���� 'LH�
JHRPHWULVFKHQ�$QIRUGHUXQJHQ�I�U�GLH�)HVWOHJXQJ�GHU�0DXHUVWHLQJUXSSH�YRQ�0DXHU]LHJHOQ��.DONVDQGVWHLQHQ�
XQG�%HWRQVWHLQHQ�VLQG�LQ�7DEHOOH�����DQJHJHEHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

7DEHOOH ��1 ² *HRPHWULVFKH $QIRUGHUXQJHQ DQ GLH *UXSSLHUXQJ GHU 0DXHUVWHLQH 

6WHLQPDWHULDO�XQG�*UHQ]HQ�GHU�*UXSSLHUXQJ�

*UXSSH��� *UXSSH��� *UXSSH���

�

*UXSSH���
�DOOH�

6WHLQH��
6WHLQDUW�

9HUWLNDOHU�/RFKDQWHLO� +RUL]RQWDOHU�
/RFKDQWHLO�

=LHJHO� !�����d���� t�����d���� !�����d����

.DONVDQG�
VWHLQ� !�����d���� QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�

*HVDPWORFK�
DQWHLO�
���GHV�%UXWWR�
YROXPHQV��

d����

%HWRQE� !�����d���� !�����d���� !�����d����

=LHJHO�

MHGHV�GHU�
0HKUIDFKO|FKHU�d���

*ULIIO|FKHU�
LQVJHVDPW�ELV������

MHGHV�GHU�
0HKUIDFKO|FKHU�d����

*ULIIO|FKHU�
LQVJHVDPW�ELV������

MHGHV�GHU�
0HKUIDFKO|FKHU�d���

.DONVDQG�
VWHLQ�

MHGHV�GHU�0HKU�
IDFKO|FKHU�d�����

*ULIIO|FKHU�
LQVJHVDPW�ELV�����

QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�
(LQ]HOORFKDQWHLO�
���GHV�%UXWWR�
YROXPHQV��

d������

%HWRQE�

MHGHV�GHU�0HKU�
IDFKO|FKHU�d�����

*ULIIO|FKHU�
LQVJHVDPW�ELV����

MHGHV�GHU�0HKU�
IDFKO|FKHU�d�����

*ULIIO|FKHU�
LQVJHVDPW�ELV����

MHGHV�GHU�
0HKUIDFKO|FKHU�d���

� ,QQHQVWHJ $X�HQ�
VWHJ� ,QQHQVWHJ $X�HQ�

VWHJ� ,QQHQVWHJ $X�HQ�
VWHJ�

=LHJHO� ≥��� ≥��� ≥��� ≥��� ≥��� ≥���

.DONVDQG�
VWHLQ� ≥��� ≥���� QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�

GHNODULHUWHU�
:HUW�GHU�
$X�HQ��XQG�
,QQHQVWHJGLFNH�
�PP��

NHLQH�
$QIRUGH�
UXQJ�

%HWRQE� ≥���� ≥���� ≥���� ≥���� ≥���� ≥����
=LHJHO� t���� t���� t����

.DONVDQG�
VWHLQ� t���� QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�

GHNODULHUWHU�
:HUW�GHU�
6XPPH�GHU�
'LFNHQ�GHU�
$X�HQ��XQG�
,QQHQVWHJHD�
���GHU�*HVDPW�
EUHLWH���

NHLQH�
$QIRUGH�
UXQJ�

%HWRQE� t���� t���� t����

D� 'LH�6XPPH�GHU�6WHJGLFNHQ� LVW�GLH�'LFNH�GHU�$X�HQ��XQG� ,QQHQVWHJH��KRUL]RQWDO�JHPHVVHQ�XQG�VXPPLHUW� LQ�GHU�
� PD�JHEHQGHQ�5LFKWXQJ��'LH�3U�IXQJ�LVW�DOV�(LQVWXIXQJVSU�IXQJ�DQ]XVHKHQ�XQG�LVW�QXU�]X�ZLHGHUKROHQ��ZHQQ�VLFK
� SULQ]LSLHOOH�bQGHUXQJHQ�LP�+LQEOLFN�DXI�GLH�I�U�GLH�%HPHVVXQJ�PD�JHEHQGHQ�0D�H�GHU�6WHLQH�HUJHEHQ�KDEHQ��
E� %HL�DEJHVFKUlJWHQ�RGHU�]HOOHQI|UPLJHQ�/|FKHUQ�LVW�GHU�0LWWHOZHUW�GHU�6WHJGLFNH�]X�YHUZHQGHQ��

�

��1�2 ELJHQVFKDIWHQ GHU 0DXHUVWHLQH í DUXFNIHVWLJNHLW 

���3�'HU�%HPHVVXQJ�LVW�GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�IE�GHU�0DXHUVWHLQH�]XJUXQGH�]X�OHJHQ��

$10(5.81*� 1DFK�GHU�1RUPHQUHLKH�(1�����LVW�GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�HQWZHGHU�
²� GXUFK�GHQ�+HUVWHOOHU�]X�GHNODULHUHQ�RGHU�
²� QDFK�(1��������$QKDQJ�$� �8PUHFKQXQJ�GHU�'UXFNIHVWLJNHLW� YRQ�0DXHUVWHLQHQ� LQ�GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�� ]X�

HUUHFKQHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

7DEHOOH ��1 ² *HRPHWULVFKH $QIRUGHUXQJHQ DQ GLH *UXSSLHUXQJ GHU 0DXHUVWHLQH 

6WHLQPDWHULDO�XQG�*UHQ]HQ�GHU�*UXSSLHUXQJ�

*UXSSH��� *UXSSH��� *UXSSH���

�

*UXSSH���
�DOOH�

6WHLQH��
6WHLQDUW�

9HUWLNDOHU�/RFKDQWHLO� +RUL]RQWDOHU�
/RFKDQWHLO�

=LHJHO� !�����d���� t�����d���� !�����d����

.DONVDQG�
VWHLQ� !�����d���� QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�

*HVDPWORFK�
DQWHLO�
���GHV�%UXWWR�
YROXPHQV��

d����

%HWRQE� !�����d���� !�����d���� !�����d����

=LHJHO�

MHGHV�GHU�
0HKUIDFKO|FKHU�d���

*ULIIO|FKHU�
LQVJHVDPW�ELV������

MHGHV�GHU�
0HKUIDFKO|FKHU�d����

*ULIIO|FKHU�
LQVJHVDPW�ELV������

MHGHV�GHU�
0HKUIDFKO|FKHU�d���

.DONVDQG�
VWHLQ�

MHGHV�GHU�0HKU�
IDFKO|FKHU�d�����

*ULIIO|FKHU�
LQVJHVDPW�ELV�����

QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�
(LQ]HOORFKDQWHLO�
���GHV�%UXWWR�
YROXPHQV��

d������

%HWRQE�

MHGHV�GHU�0HKU�
IDFKO|FKHU�d�����

*ULIIO|FKHU�
LQVJHVDPW�ELV����

MHGHV�GHU�0HKU�
IDFKO|FKHU�d�����

*ULIIO|FKHU�
LQVJHVDPW�ELV����

MHGHV�GHU�
0HKUIDFKO|FKHU�d���

� ,QQHQVWHJ $X�HQ�
VWHJ� ,QQHQVWHJ $X�HQ�

VWHJ� ,QQHQVWHJ $X�HQ�
VWHJ�

=LHJHO� ≥��� ≥��� ≥��� ≥��� ≥��� ≥���

.DONVDQG�
VWHLQ� ≥��� ≥���� QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�

GHNODULHUWHU�
:HUW�GHU�
$X�HQ��XQG�
,QQHQVWHJGLFNH�
�PP��

NHLQH�
$QIRUGH�
UXQJ�

%HWRQE� ≥���� ≥���� ≥���� ≥���� ≥���� ≥����
=LHJHO� t���� t���� t����

.DONVDQG�
VWHLQ� t���� QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�

GHNODULHUWHU�
:HUW�GHU�
6XPPH�GHU�
'LFNHQ�GHU�
$X�HQ��XQG�
,QQHQVWHJHD�
���GHU�*HVDPW�
EUHLWH���

NHLQH�
$QIRUGH�
UXQJ�

%HWRQE� t���� t���� t����

D� 'LH�6XPPH�GHU�6WHJGLFNHQ� LVW�GLH�'LFNH�GHU�$X�HQ��XQG� ,QQHQVWHJH��KRUL]RQWDO�JHPHVVHQ�XQG�VXPPLHUW� LQ�GHU�
� PD�JHEHQGHQ�5LFKWXQJ��'LH�3U�IXQJ�LVW�DOV�(LQVWXIXQJVSU�IXQJ�DQ]XVHKHQ�XQG�LVW�QXU�]X�ZLHGHUKROHQ��ZHQQ�VLFK
� SULQ]LSLHOOH�bQGHUXQJHQ�LP�+LQEOLFN�DXI�GLH�I�U�GLH�%HPHVVXQJ�PD�JHEHQGHQ�0D�H�GHU�6WHLQH�HUJHEHQ�KDEHQ��
E� %HL�DEJHVFKUlJWHQ�RGHU�]HOOHQI|UPLJHQ�/|FKHUQ�LVW�GHU�0LWWHOZHUW�GHU�6WHJGLFNH�]X�YHUZHQGHQ��

�

��1�2 ELJHQVFKDIWHQ GHU 0DXHUVWHLQH í DUXFNIHVWLJNHLW 

���3�'HU�%HPHVVXQJ�LVW�GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�IE�GHU�0DXHUVWHLQH�]XJUXQGH�]X�OHJHQ��

$10(5.81*� 1DFK�GHU�1RUPHQUHLKH�(1�����LVW�GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�HQWZHGHU�
²� GXUFK�GHQ�+HUVWHOOHU�]X�GHNODULHUHQ�RGHU�
²� QDFK�(1��������$QKDQJ�$� �8PUHFKQXQJ�GHU�'UXFNIHVWLJNHLW� YRQ�0DXHUVWHLQHQ� LQ�GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�� ]X�

HUUHFKQHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

����˜:HQQ� YRP� +HUVWHOOHU� GLH� QRUPLHUWH� 'UXFNIHVWLJNHLW� GHU� 0DXHUVWHLQH� DOV� FKDUDNWHULVWLVFKH� )HVWLJNHLW�
DQJHJHEHQ�LVW��VROOWH�GLHVH�LQ�GLH�lTXLYDOHQWH�PLWWOHUH�'UXFNIHVWLJNHLW�XPJHUHFKQHW�ZHUGHQ��'LH�8PUHFKQXQJ�
HUIROJW�PLW�HLQHP�)DNWRU��GHU�YRP�9DULDWLRQVNRHIIL]LHQWHQ�GHU�'UXFNIHVWLJNHLW�GHU�6WHLQH�DEKlQJW�I�

��2 0|UWHO 

��2�1 0|UWHODUWHQ 

����0DXHUP|UWHO� VLQG�HQWVSUHFKHQG� LKUHU�=XVDPPHQVHW]XQJ�DOV�1RUPDOP|UWHO��'�QQEHWWP|UWHO� RGHU�/HLFKW�
P|UWHO�GHILQLHUW��

����0DXHUP|UWHO�ZHUGHQ�HQWVSUHFKHQG�GHU�)HVWOHJXQJ�GHU�=XVDPPHQVHW]XQJ�DOV�5H]HSWP|UWHO�RGHU�0|UWHO�
QDFK�(LJQXQJVSU�IXQJ�HLQJHRUGQHW��

����1DFK�GHU�+HUVWHOOXQJVDUW�N|QQHQ�0DXHUP|UWHO�:HUNP|UWHO��YRUGRVLHUW�RGHU�YRUJHPLVFKW���%DXVWHOOHQP|UWHO�
RGHU�:HUN�9RUP|UWHO�VHLQ��

���3�:HUNP|UWHO� XQG� ZHUNPl�LJ� KHUJHVWHOOWH� 0|UWHO� P�VVHQ�0|UWHO� QDFK� (1������� VHLQ�� %DXVWHOOHQP|UWHO�
P�VVHQ�0|UWHO� QDFK� (1�������� VHLQ�� .DON�6DQG�:HUN�9RUP|UWHO�� GHU� I�U� %DXVWHOOHQP|UWHO� YHUZHQGHW� ZLUG��
PXVV�QDFK�(1�������KHUJHVWHOOW�XQG�YHUZHQGHW�ZHUGHQ��

��2�2 )HVWOHJXQJHQ ]X 0DXHUP|UWHO 

����0|UWHO� VROOHQ� HQWZHGHU� QDFK� LKUHU�'UXFNIHVWLJNHLW� ±� EH]HLFKQHW�PLW� GHP�%XFKVWDEHQ�0�� JHIROJW� YRQ� GHU�
'UXFNIHVWLJNHLW�LQ�1�PP���]��%��0��±�RGHU�EHLP�(LQVDW]�YRQ�5H]HSWP|UWHOQ�QDFK�LKUHP�0LVFKXQJVYHUKlOWQLV��
]��%��=HPHQW���.DON���6DQG� �����������LQ�9ROXPHQDQWHLOHQ��NODVVLIL]LHUW�ZHUGHQ��

$10(5.81*� 'HU� 1DWLRQDOH� $QKDQJ� HLQHV� /DQGHV� GDUI� JOHLFKZHUWLJH� 0LVFKXQJVYHUKlOWQLVVH� GHU� %HVWDQGWHLOH�
DQJHEHQ��GLH�HQWVSUHFKHQGH�0�:HUWH�JHZlKUOHLVWHQ���

���� 1RUPDOPDXHUP|UWHO� G�UIHQ� 0|UWHO� QDFK� (LJQXQJVSU�IXQJ� QDFK� (1������� RGHU� 5H]HSWP|UWHO� QDFK�
(1�������VHLQ��

����'�QQEHWWP|UWHO�XQG�/HLFKWP|UWHO�VROOWHQ�0|UWHO�QDFK�(LJQXQJVSU�IXQJ�QDFK�(1�������VHLQ��

��2�� 0|UWHOHLJHQVFKDIWHQ 

��2���1 DUXFNIHVWLJNHLW GHV 0DXHUP|UWHOV 

���3�'LH�'UXFNIHVWLJNHLW�IP�GHV�0|UWHOV�LVW�QDFK�(1���������]X�EHVWLPPHQ��

˜JHVtULcKHQHU 7H[tI�

��2���2 9HUEXQG ]ZLVFKHQ 0DXHUVWHLQ XQG 0|UWHO 

���3�'HU�9HUEXQG�]ZLVFKHQ�0|UWHO�XQG�0DXHUVWHLQ�PXVV�I�U�GLH�YRUJHVHKHQH�9HUZHQGXQJ�DXVUHLFKHQG�VHLQ��

$10(5.81*��� 'HU� DXVUHLFKHQGH�9HUEXQG� KlQJW� YRQ� GHP� YHUZHQGHWHQ�0|UWHO� XQG� GHQ�0DXHUVWHLQHQ�� I�U� GLH� GHU�
0|UWHO�YHUZHQGHW�ZLUG��DE��

$10(5.81*��� ˜�(1��������UHJHOW�GLH�%HVWLPPXQJ�GHU�$QIDQJVVFKHUIHVWLJNHLW��+DIWVFKHUIHVWLJNHLW��YRQ�0DXHUZHUN�
XQG�(1��������GLH�%HVWLPPXQJ�GHU�%LHJHKDIW]XJIHVWLJNHLW�YRQ�0DXHUZHUN�I�
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EN 1996-1-1:200� � $&:2009 �D� 

��� )�OOEHWRQ 

����1 $OOJHPHLQHV 

���3�)�OOEHWRQ�PXVV�(1�������HQWVSUHFKHQ��

���� )�OOEHWRQ� LVW� PLW� GHU� FKDUDNWHULVWLVFKHQ� 'UXFNIHVWLJNHLW� IFN� �%HWRQIHVWLJNHLWVNODVVH�� ]X� EH]HLFKQHQ�� 6LH�
EH]LHKW�VLFK�DXI�GLH�=\OLQGHU��:�UIHOIHVWLJNHLW�LP�$OWHU�YRQ����7DJHQ�QDFK�(1��������

����2 )HVWOHJXQJHQ I�U )�OOEHWRQ 

����'LH�)HVWLJNHLWVNODVVH�QDFK�(1�������GHV�)�OOEHWRQV�VROOWH�PLQGHVWHQV�GHU�%HWRQIHVWLJNHLWVNODVVH�&������
HQWVSUHFKHQ��

����'HU� %HWRQ� GDUI� DXIJUXQG� YRQ� (LJQXQJVSU�IXQJHQ� RGHU� QDFK�5H]HSWHQ� IHVWJHOHJW� ZHUGHQ�� 'HU�:DVVHU�
JHKDOW� VROOWH� VR� VHLQ�� GDVV� GLH� HUIRUGHUOLFKH� )HVWLJNHLW� HUUHLFKW� ZLUG� XQG� GHU� )�OOEHWRQ� HLQH� DQJHPHVVHQH�
9HUDUEHLWEDUNHLW�EHVLW]W��

���3� 'LH� 9HUDUEHLWEDUNHLW� GHV� )�OOEHWRQV� PXVV� VR� VHLQ�� GDVV� HLQH� YROOVWlQGLJH� 9HUI�OOXQJ� GHU� +RKOUlXPH�
JHZlKUOHLVWHW�LVW��ZHQQ�GHU�%HWRQ�QDFK�(1��������HLQJHEUDFKW�ZLUG��

����'LH�6HW]PD�NODVVHQ�6��ELV�6��RGHU�$XVEUHLWPD�NODVVHQ�)��ELV�)��QDFK�(1�������HUI�OOHQ�LQ�GHQ�PHLVWHQ�
)lOOHQ� GLH� JHVWHOOWHQ� $QIRUGHUXQJHQ�� ,Q� /|FKHUQ�� EHL� GHQHQ� GDV� NOHLQVWH� 0D�� ZHQLJHU� DOV� ���PP� EHWUlJW��
˜ VROOWH�GLH�6HW]PD�NODVVH�6��RGHU�GLH�$XVEUHLWPD�NODVVH�)�I�DQJHZHQGHW�ZHUGHQ��%HLP�(LQVDW]�YRQ�
VWDUN� IOLH�IlKLJHQ� %HWRQHQ� VLQG� 0D�QDKPHQ� ]XU� 5HGX]LHUXQJ� GHV� GDUDXV� UHVXOWLHUHQGHQ� JUR�HQ�
6FKZLQGPD�HV�YRU]XVHKHQ��

����'DV�*U|�WNRUQ�GHV�)�OOEHWRQV�VROOWH����PP�QLFKW��EHUVFKUHLWHQ��)�U�GDV�9HUI�OOHQ� YRQ�+RKOUlXPHQ�PLW�
HLQHP�NOHLQVWHQ�0D��YRQ�����PP�RGHU�EHL�HLQHU�%HWRQ�EHUGHFNXQJ�GHU�%HZHKUXQJ�YRQ�PLQGHVWHQV����PP�
VROOWH�GDV�*U|�WNRUQ�QLFKW�JU|�HU�DOV����PP�VHLQ��

����� )�OOEHWRQHLJHQVFKDIWHQ 

���3� 'LH� FKDUDNWHULVWLVFKH� 'UXFN�� XQG� 6FKHUIHVWLJNHLW� GHV� )�OOEHWRQV� PXVV� DXV� 9HUVXFKHQ� DQ�
%HWRQSU�IN|USHUQ�EHVWLPPW�ZHUGHQ��

$10(5.81*� 9HUVXFKVHUJHEQLVVH� N|QQHQ� HQWZHGHU� DXV� 9HUVXFKHQ� I�U� GDV� MHZHLOLJH� 3URMHNW� RGHU� DXV� HLQHU�
YRUKDQGHQHQ�'DWHQEDVLV�HUKDOWHQ�ZHUGHQ��

����6LQG�NHLQH�9HUVXFKGDWHQ�YRUKDQGHQ��VLQG�GLH�FKDUDNWHULVWLVFKHQ�:HUWH�I�U�GLH�'UXFNIHVWLJNHLW� IFN�XQG�I�U�
GLH�6FKHUIHVWLJNHLW�IFYN�I�U�)�OOEHWRQ�GHU�7DEHOOH�����]X�HQWQHKPHQ��

7DEHOOH ��2 ² &KDUDNWHULVWLVFKH )HVWLJNHLWHQ GHV )�OOEHWRQV 

%HWRQIHVWLJNHLWVNODVVH� &������ &������ &������ &������RGHU�
K|KHU�

IFN��1�PP��� ��� ��� ��� ���

IFYN��1�PP��� ����� ����� ����� �����

�

29 

DIN EN 1996-1-1:2010-12 

©
 D

IN
 D

eu
ts

ch
es

 In
st

itu
t f

ür
 N

or
m

un
g 

e.
 V

.; 
ST

B 
- S

am
m

lu
ng

 B
au

au
fs

ic
ht

lic
h 

ei
ng

ef
üh

rte
 T

ec
hn

is
ch

e 
Ba

ub
es

tim
m

un
ge

n 
/ w

w
w

.s
tb

-b
au

no
rm

en
.d

e

Nds. MBl. Nr. 12 a/2016 Nds. MBl. Nr. 12 a/2016Nds. MBl. Nr. 12 a/2016

57

29



EN 1996-1-1:200� � $&:2009 �D� 

��4 %HZHKUXQJVVWDKO 

��4�1 $OOJHPHLQHV 

���3�%HZHKUXQJVVWDKO�PXVV�HQWVSUHFKHQG�˜�(1�������I�DQJHJHEHQ�ZHUGHQ��1LFKWURVWHQGHU�6WDKO�XQG�
%HZHKUXQJVVWlEH�PLW�VSH]LHOOHU�%HVFKLFKWXQJ�VLQG�JHVRQGHUW�DXV]XZHLVHQ��

���3� 'LH� $QIRUGHUXQJHQ� DQ� GLH� (LJHQVFKDIWHQ� GHV� %HZHKUXQJVVWDKOV� ZHUGHQ� I�U� GDV� LP� HUKlUWHWHQ�
0DXHUZHUN�RGHU�)�OOEHWRQ�HLQJHEDXWH�0DWHULDO�GHILQLHUW��(LQH�9HUlQGHUXQJ�GLHVHU�(LJHQVFKDIWHQ�PXVV�EHLP�
(LQEDX�RGHU�GHU�)HUWLJXQJ�DXVJHVFKORVVHQ�ZHUGHQ��

$10(5.81*�� ˜ (1�������EH]LHKW�VLFK�DXI�HLQH�6WUHFNJUHQ]H�5H��ZHOFKH�GLH�FKDUDNWHULVWLVFKHQ��PLQLPDOHQ�XQG�
PD[LPDOHQ�:HUWH�DXI�GHU�*UXQGODJH�HLQHU�ODQJIULVWLJHQ�4XDOLWlWVVLFKHUXQJ�GHU�3URGXNWLRQ�HUIDVVW��,P�*HJHQVDW]�GD]X�LVW�
I\N� GLH� FKDUDNWHULVWLVFKH� 6WUHFNJUHQ]H� I�U� GLH� HUIRUGHUOLFKH� %HZHKUXQJ� GHV� 7UDJZHUNV�� (V� H[LVWLHUW� NHLQH� GLUHNWH� $E�
KlQJLJNHLW�]ZLVFKHQ�I\N�XQG�5H��'LH�9HUIDKUHQ�]XU�%HZHUWXQJ�XQG�3U�IXQJ�GHU�6WUHFNJUHQ]H�QDFK�(1�������ELHWHQ�HLQH�
KLQUHLFKHQGH�0|JOLFKNHLW�]XU�%HVWLPPXQJ�YRQ�I\NI� 

���� %HZHKUXQJVVWDKO� NDQQ� %DXVWDKO� RGHU� QLFKWURVWHQGHU� 6WDKO� LQ� JODWWHU� RGHU� JHULSSWHU� )RUP� �EHVVHUHU�
9HUEXQG��XQG�VFKZHL�JHHLJQHW�VHLQ��

����*HQDXHUH�,QIRUPDWLRQHQ�]X�GHQ�(LJHQVFKDIWHQ�GHU�%HZHKUXQJVVWlKOH�VLQG�LQ�(1����������HQWKDOWHQ��

��4�2 ELJHQVFKDIWHQ GHU %HZHKUXQJVVWlKOH 

���3�'LH�FKDUDNWHULVWLVFKH�)HVWLJNHLW�YRQ�%HZHKUXQJVVWlEHQ�I\N�PXVV�(1�����������$QKDQJ�&�HQWVSUHFKHQ��

����'HU�:lUPHDXVGHKQXQJVNRHIIL]LHQW�GDUI�PLW����u���±��.±��DQJHQRPPHQ�ZHUGHQ��

$10(5.81*� 'HU�8QWHUVFKLHG�]ZLVFKHQ�GLHVHP�:HUW�XQG�GHP�:HUW�I�U�GDV�XPJHEHQGH�0DXHUZHUN�RGHU�%HWRQ�NDQQ�
LQ�GHU�5HJHO�YHUQDFKOlVVLJW�ZHUGHQ��

��4�� ˜ ELJHQVFKDIWHQ YRQ /DJHUIXJHQEHZHKUXQJ I 

���3�9RUJHIHUWLJWH�/DJHUIXJHQEHZHKUXQJ�PXVV�(1�������HQWVSUHFKHQ��

��� 6SDQQVWDKO 

���3�6SDQQVWDKO�PXVV�(1�������RGHU�HLQHU�(XURSlLVFKHQ�7HFKQLVFKHQ�=XODVVXQJ�HQWVSUHFKHQ��

����'LH�(LJHQVFKDIWHQ�GHV�6SDQQVWDKOV�VROOWHQ�(1����������HQWQRPPHQ�ZHUGHQ��

��6 0HFKDQLVFKH ELJHQVFKDIWHQ YRQ 0DXHUZHUN 

��6�1 &KDUDNWHULVWLVFKH DUXFNIHVWLJNHLW YRQ 0DXHUZHUN 

��6�1�1 $OOJHPHLQHV 

���3�'LH�FKDUDNWHULVWLVFKH�'UXFNIHVWLJNHLW�YRQ�0DXHUZHUN� IN� LVW�DXV�(UJHEQLVVHQ�YRQ�0DXHUZHUNVYHUVXFKHQ�
]X�EHVWLPPHQ��

$10(5.81*� 9HUVXFKVHUJHEQLVVH� G�UIHQ� HQWZHGHU� DXV� 9HUVXFKHQ� I�U� GDV� MHZHLOLJH� 3URMHNW� RGHU� DXV� HLQHU�
YRUKDQGHQHQ�'DWHQEDVLV�HQWQRPPHQ�ZHUGHQ��
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��6�1�2 &KDUDNWHULVWLVFKH DUXFNIHVWLJNHLW YRQ 0DXHUZHUN RKQH 5DQGVWUHLIHQYHUP|UWHOXQJ GHU 
/DJHUIXJHQ 

����'LH�FKDUDNWHULVWLVFKH�'UXFNIHVWLJNHLW�YRQ�0DXHUZHUN�VROOWH�EHVWLPPW�ZHUGHQ��HQWZHGHU��

�L�� DXV� (UJHEQLVVHQ� YRQ� 9HUVXFKHQ� QDFK� (1��������� GLH� HQWZHGHU� I�U� GDV� MHZHLOLJH� 3URMHNW� GXUFKJHI�KUW�
ZHUGHQ�RGHU�GLH�DXV�IU�KHU�GXUFKJHI�KUWHQ�9HUVXFKHQ��]��%��LQ�)RUP�HLQHU�'DWHQEDVLV��YHUI�JEDU�VLQG��ZREHL�
GLH� $XVZHUWXQJ� GHU� 9HUVXFKVHUJHEQLVVH� XQWHU� 9HUZHQGXQJ� GHU� *OHLFKXQJ������� LQ� )RUP� HLQHU� 7DEHOOH�
GDUJHVWHOOW�ZHUGHQ�VROOWH��

ȕ
P

Į
EN II.I  � ������

'DEHL�LVW�

IN� GLH�FKDUDNWHULVWLVFKH�'UXFNIHVWLJNHLW�YRQ�0DXHUZHUN�LQ�1�PP���

.� HLQH�.RQVWDQWH��GLH�±�VRIHUQ�QRWZHQGLJ�±�QDFK������������XQG�RGHU������������]X�PRGLIL]LHUHQ�LVW��

α��E� .RQVWDQWHQ���

IE� GLH�QRUPLHUWH�0DXHUVWHLQGUXFNIHVWLJNHLW�LQ�/DVWULFKWXQJ�LQ�1�PP���

IP� GLH�'UXFNIHVWLJNHLW�GHV�0DXHUP|UWHOV�LQ�1�PP���

'LH� $QZHQGXQJVJUHQ]HQ� GHU� *OHLFKXQJ� ������ VROOWHQ� LQ� %H]XJ� DXI� IE� IP�� GHQ� 9DULDWLRQVNRHIIL]LHQWHQ� GHU�
9HUVXFKVHUJHEQLVVH�XQG�GLH�0DXHUVWHLQJUXSSHQ�DQJHJHEHQ�ZHUGHQ��

RGHU�

�LL��QDFK�����XQG�����LP�)ROJHQGHQ��

$10(5.81*� 'LH�(QWVFKHLGXQJ��ZHOFKH�GHU�9RUJHKHQVZHLVHQ�QDFK��L��RGHU��LL��LQ�GHP�MHZHLOLJHQ�/DQG�DQ]XZHQGHQ�
LVW��NDQQ�VHLQHP�1DWLRQDOHQ�$QKDQJ�HQWQRPPHQ�ZHUGHQ��6RIHUQ� �L��DQJHZHQGHW�ZLUG��VROOWHQ� WDEHOOLHUWH�:HUWH�RGHU�GLH�
.RQVWDQWHQ� I�U� GLH� *OHLFKXQJ� ������ XQG� GHUHQ� $QZHQGXQJVJUHQ]HQ�� YRU]XJVZHLVH� HQWVSUHFKHQG� GHU� (LQWHLOXQJ� LQ�
7DEHOOH������LP�1DWLRQDOHQ�$QKDQJ�DQJHJHEHQ�ZHUGHQ��

����'HU� =XVDPPHQKDQJ� ]ZLVFKHQ� GHU� FKDUDNWHULVWLVFKHQ�'UXFNIHVWLJNHLW� YRQ�0DXHUZHUN IN�� GHU� QRUPLHUWHQ�
'UXFNIHVWLJNHLW�GHU�0DXHUVWHLQH�IE�XQG�GHU�0|UWHOGUXFNIHVWLJNHLW�IP�NDQQ�HUPLWWHOW�ZHUGHQ�QDFK��

�� *OHLFKXQJ��������I�U�0DXHUZHUN�PLW�1RUPDOP|UWHO�XQG�/HLFKWP|UWHO��

�� *OHLFKXQJ��������I�U�0DXHUZHUN�PLW�'�QQEHWWP|UWHO�PLW�HLQHU�/DJHUIXJHQGLFNH�YRQ�����PP�ELV���PP�XQG�
0DXHU]LHJHOQ�GHU�*UXSSHQ���XQG����.DONVDQGVWHLQHQ��%HWRQVWHLQHQ�RGHU�3RUHQEHWRQVWHLQHQ��

�� *OHLFKXQJ��������I�U�0DXHUZHUN�PLW�'�QQEHWWP|UWHO�PLW�HLQHU�/DJHUIXJHQGLFNH�YRQ�����PP�ELV���PP�XQG�
0DXHU]LHJHOQ�GHU�*UXSSHQ���XQG����

$10(5.81*� ,Q�(1������� LVW�NHLQH�%HJUHQ]XQJ�GHU�'LFNH�YRQ�)XJHQ�PLW�'�QQEHWWP|UWHO�GHILQLHUW��'LH�%HJUHQ]XQJ�
GHU�/DJHUIXJHQGLFNH�DXI�����PP�ELV���PP�VROO�VLFKHUVWHOOHQ��GDVV�GHU�'�QQEHWWP|UWHO�GLH�$QIRUGHUXQJVEHGLQJXQJHQ�]XU�
$QZHQGXQJ�GHU�*OHLFKXQJHQ�������XQG�������HUI�OOW��'LH�0|UWHOIHVWLJNHLW�IP�ZLUG�EHL�$QZHQGXQJ�GHU�*O��������XQG�������QLFKW�
EHQ|WLJW��

˜ I� ���������
P

���
EN II.I  

����
EN I.I  � ������

���
EN I.I  � ������

'DEHL�LVW�

.� HLQH�.RQVWDQWH�QDFK�7DEHOOH������GLH�QDFK�������������XQG�RGHU�������������]X�PRGLIL]LHUHQ�LVW��VRIHUQ�
]XWUHIIHQG��
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XQWHU�GHU�9RUDXVVHW]XQJ��GDVV�GLH�IROJHQGHQ�$QIRUGHUXQJHQ�HUI�OOW�ZHUGHQ��

�� GDV�0DXHUZHUN�ZXUGH�LQ�hEHUHLQVWLPPXQJ�PLW�(1�����������$EVFKQLWW���DXVJHI�KUW��

�� DOOH�)XJHQ�HUI�OOHQ�GLH�$QIRUGHUXQJHQ�QDFK�����������XQG������VR�GDVV�GLH�)XJHQ�DOV�YROOVWlQGLJ�YHUP|UWHOW�
DQJHVHKHQ�ZHUGHQ�N|QQHQ��

�� IE�GDUI�EHL�GHU�9HUZHQGXQJ�YRQ�1RUPDOP|UWHO�HLQHQ�:HUW�YRQ����1�PP��QLFKW��EHUVFKUHLWHQ��

�� IE�GDUI�EHL�GHU�9HUZHQGXQJ�YRQ�'�QQEHWWP|UWHO�HLQHQ�:HUW�YRQ����1�PP��QLFKW��EHUVFKUHLWHQ��

�� IP�GDUI�EHL�GHU�9HUZHQGXQJ�YRQ�1RUPDOP|UWHO�QLFKW�JU|�HU�DOV����1�PP��RGHU�� IE�VHLQ��

�� IP�GDUI�EHL�GHU�9HUZHQGXQJ�YRQ�/HLFKWP|UWHO�QLFKW�JU|�HU�DOV����1�PP��VHLQ��

�� GLH�'LFNH�GHV�0DXHUZHUNV�HQWVSULFKW�GHU�%UHLWH�RGHU�/lQJH�GHV�0DXHUVWHLQV��VR�GDVV�NHLQH�0|UWHOIXJH�
SDUDOOHO�]XU�:DQGHEHQH�H[LVWLHUW��

�� GHU�9DULDWLRQVNRHIIL]LHQW�GHU�0DXHUVWHLQIHVWLJNHLW�LVW�QLFKW�JU|�HU�DOV�������

����:HQQ� GLH� (LQZLUNXQJ� SDUDOOHO� ]XU� /DJHUIXJHQULFKWXQJ� HUIROJW�� GDUI� GLH� FKDUDNWHULVWLVFKH� 'UXFNIHVWLJNHLW�
HEHQIDOOV�QDFK�GHQ�*OHLFKXQJHQ��������������RGHU�������EHVWLPPW�ZHUGHQ��ZREHL�GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�
GHU�0DXHUVWHLQH� IE� ]X� YHUZHQGHQ� LVW�� GLH� DXV�9HUVXFKHQ�PLW� HLQHU� /DVWHLQWUDJXQJVULFKWXQJ�ZLH� LP�QDFK]X�
ZHLVHQGHQ�0DXHUZHUN�GXUFKJHI�KUW�ZXUGHQ�XQG�GLH�PLW� GHP�)RUPIDNWRU� G� QDFK�(1������� ]X�PXOWLSOL]LHUHQ�
VLQG�� (U� GDUI� QLFKW� JU|�HU� DOV� ���� VHLQ�� )�U�0DXHUVWHLQH� GHU�*UXSSHQ��� XQG� �� VROOWH�.� PLW� ����PXOWLSOL]LHUW�
ZHUGHQ��

����:HUGHQ�GLH�YHUWLNDOHQ�/|FKHU�EHL�0DXHUZHUN�DXV�1RUPDOP|UWHO�XQG�%HWRQVWHLQHQ�GHU�*UXSSHQ���XQG���
YROOVWlQGLJ� PLW� %HWRQ� JHI�OOW�� VROOWH� GHU�.�:HUW� I�U� IE� I�U� GLH� 6WHLQJUXSSH��� YHUZHQGHW� ZHUGHQ�� ZREHL� HLQH�
'UXFNIHVWLJNHLW�DQ]XVHW]HQ�LVW��GLH�GHP�NOHLQHUHQ�:HUW�DXV�GHU�'UXFNIHVWLJNHLW�GHV�0DXHUVWHLQV�XQG�GHU�GHV�
)�OOEHWRQV�HQWVSULFKW��

�����%HL�0DXHUZHUN�PLW�XQYHUP|UWHOWHQ�6WR�IXJHQ�G�UIHQ�GLH�*OHLFKXQJHQ��������������XQG�������DQJHZHQGHW�
ZHUGHQ�� ZHQQ� P|JOLFKHQ� KRUL]RQWDOHQ� (LQZLUNXQJHQ�� GLH� DXIWUHWHQ� N|QQHQ� RGHU� GXUFK� GDV� 0DXHUZHUN� ]X�
�EHUWUDJHQ�VLQG��DXVUHLFKHQG�5HFKQXQJ�JHWUDJHQ�ZLUG��6LHKH�DXFK������������

����%HL�0DXHUZHUN�DXV�1RUPDOP|UWHO�XQG�PLW�0|UWHOIXJHQ�SDUDOOHO�]XU�:DQGHEHQH��9HUEDQGVPDXHUZHUN���GLH�
�EHU�GLH�JHVDPWH�/lQJH�GHU�:DQG�RGHU�7HLOH�GDYRQ�YHUODXIHQ��VLQG�GLH�.�:HUWH�DXV�GHU�7DEHOOH�����PLW�GHP�
)DNWRU�����]X�PXOWLSOL]LHUHQ��
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7DEHOOH ��� ² .-:HUWH I�U 0DXHUZHUN PLW NRUPDOP|UWHO� D�QQEHWWP|UWHO XQG /HLFKWP|UWHO 

/HLFKWP|UWHO�PLW�HLQHU�7URFNHQURKGLFKWH�YRQ�
0DXHUVWHLQDUW� 1RUPDO�

P|UWHO�

'�QQEHWWP|UWHO�
�/DJHUIXJHQGLFNH�
����PP�ELV���PP�� ����d�ρG�d�����NJ�P��� ������ρG�d�������NJ�P��

*UXSSH��� ����� ����� ����� �����
*UXSSH��� ����� ����� ����� �����
*UXSSH��� ����� ����� ����� �����

=LHJHO�

*UXSSH��� ����� ����� ����� �����
*UXSSH��� ����� ����� Á� Á�

.DONVDQGVWHLQ�
*UXSSH��� ����� ����� Á� Á�
*UXSSH��� ����� ����� ����� �����
*UXSSH��� ����� ����� ����� �����
*UXSSH��� ����� ����� Á� Á�

%HWRQ�

*UXSSH��� ����� Á� Á� Á�
3RUHQEHWRQ� *UXSSH��� ����� ����� ����� �����

%HWRQZHUNVWHLQ� *UXSSH��� ����� ����� Á� Á�
0D�JHUHFKWH�
1DWXUVWHLQH� *UXSSH��� ����� Á� Á� Á�

Á�NHLQH�:HUWH�YRUKDQGHQ��GD�GLHVH�6WHLQ�0|UWHO�.RPELQDWLRQHQ�QLFKW�DQJHZHQGHW�ZHUGHQ��
�

��6�1�� &KDUDNWHULVWLVFKH DUXFNIHVWLJNHLW YRQ 0DXHUZHUN PLW 5DQGVWUHLIHQYHUP|UWHOXQJ GHU 
/DJHUIXJHQ 

����˜'LH� FKDUDNWHULVWLVFKH� 'UXFNIHVWLJNHLW� YRQ� 0DXHUZHUN� PLW� 5DQGVWUHLIHQYHUP|UWHOXQJ� GHU� /DJHUIXJHQ�
GDUI� DXFK� QDFK� �������� XQWHU� 9HUZHQGXQJ� GHU� QRUPLHUWHQ�� PLWWOHUHQ� 'UXFNIHVWLJNHLW� IE� GHU� 0DXHUVWHLQH�
EHUHFKQHW�ZHUGHQ��GLH�I�U�YROOH�9HUP|UWHOXQJ��G�K��QLFKW�GXUFK�9HUVXFKH�QDFK�(1�������I�U�0DXHUVWHLQH�PLW�
5DQGVWUHLIHQYHUP|UWHOXQJ�EHVWLPPW��HUPLWWHOW�ZLUG�I�'DEHL�VLQG�GLH�IROJHQGHQ�9RUDXVVHW]XQJHQ�]X�HUI�OOHQ��

�� MHGHU�0|UWHOVWUHLIHQ�KDW�HLQH�0LQGHVWEUHLWH�YRQ����PP��

�� GLH�'LFNH�GHV�0DXHUZHUNV�LVW�JOHLFK�GHU�%UHLWH�RGHU�GHU�/lQJH�GHU�0DXHUVWHLQH��VR�GDVV�NHLQH��EHU�GLH�
JHVDPWH�/lQJH�GHU�:DQG�RGHU�7HLOH�GDYRQ�YHUODXIHQGH�0|UWHOOlQJVIXJH�YRUKDQGHQ�LVW��

�� GDV�9HUKlOWQLV�J�t�GDUI�QLFKW�NOHLQHU�DOV�����VHLQ��

�� .�ZLUG�QDFK���������HUPLWWHOW� I�U�J�t� ������ I�U�J�t� �����JLOW�����.��=ZLVFKHQZHUWH�G�UIHQ� OLQHDU� LQWHUSROLHUW�
ZHUGHQ��

'DEHL�LVW�

J� GLH�*HVDPWEUHLWH�GHU�0|UWHOVWUHLIHQ��

t� GLH�'LFNH�GHU�0DXHUZHUNVZDQG��

����˜'LH� FKDUDNWHULVWLVFKH� 'UXFNIHVWLJNHLW� YRQ� 0DXHUZHUN� EHL� 5DQGVWUHLIHQYHUP|UWHOXQJ� GHU� /DJHUIXJHQ�
GDUI� QDFK� �������� EHUHFKQHW� ZHUGHQ�� ZHQQ� GLH� LQ� GHQ� *OHLFKXQJHQ� YHUZHQGHWH� QRUPLHUWH� PLWWOHUH�
'UXFNIHVWLJNHLW� IE� GHU� 0DXHUVWHLQH� GXUFK� 9HUVXFKH� QDFK� (1������� I�U� 0DXHUVWHLQH� PLW� 5DQGVWUHLIHQ�
YHUP|UWHOXQJ�EHVWLPPW�ZLUG� I�
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EN 1996-1-1:200� � $&:2009 �D� 

��6�2 &KDUDNWHULVWLVFKH 6FKXEIHVWLJNHLW YRQ 0DXHUZHUN 

���3�'LH�FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�IYN�YRQ�0DXHUZHUN�LVW�DXV�(UJHEQLVVHQ�YRQ�9HUVXFKHQ�DQ�0DXHU�
ZHUN�]X�EHVWLPPHQ��

$10(5.81*� 9HUVXFKVHUJHEQLVVH� G�UIHQ� HQWZHGHU� DXV� 9HUVXFKHQ� I�U� GDV� MHZHLOLJH� 3URMHNW� RGHU� DXV� HLQHU�
YRUKDQGHQHQ�'DWHQEDVLV�HQWQRPPHQ�ZHUGHQ��

����'LH�FKDUDNWHULVWLVFKH�$QIDQJVVFKHUIHVWLJNHLW��+DIWVFKHUIHVWLJNHLW��IYNR�YRQ�0DXHUZHUN�VROOWH�DXV�9HUVXFKHQ�
QDFK�(1��������RGHU�(1��������HUPLWWHOW�ZHUGHQ��

����'LH�FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�IYN�YRQ�0DXHUZHUN�PLW�1RUPDOP|UWHO�QDFK������������RGHU�'�QQEHWW�
P|UWHO�PLW�HLQHU�)XJHQGLFNH�YRQ�����PP�ELV�����PP�QDFK������������RGHU�/HLFKWP|UWHO�QDFK�����������GDUI�DXV�
*OHLFKXQJ�������HUPLWWHOW�ZHUGHQ��ZHQQ�DOOH�)XJHQ�GLH�$QIRUGHUXQJHQ�QDFK�������HUI�OOHQ�XQG�DOV�YROOVWlQGLJ�
YHUP|UWHOW�DQJHVHKHQ�ZHUGHQ�N|QQHQ��

IYN� �IYNR�������VG� ������

MHGRFK�QLFKW�JU|�HU�DOV�������IE�E]Z��IYOW ��

'DEHL�LVW�

IYNR� GLH�FKDUDNWHULVWLVFKH�+DIWVFKHUIHVWLJNHLW�RKQH�$XIODVW��

IYOW� GHU�*UHQ]ZHUW�YRQ�IYN��

VG� GLH�%HPHVVXQJVGUXFNVSDQQXQJ� UHFKWZLQNOLJ� ]XU�6FKXENUDIW� LQ�GHU�EHWUDFKWHWHQ�4XHUVFKQLWWVHEHQH�
GHV� %DXWHLOV� XQWHU� GHU� HQWVSUHFKHQGHQ� /DVWNRPELQDWLRQ� DOV�0LWWHOZHUW� GHU� 9HUWLNDOVSDQQXQJHQ� LP�
�EHUGU�FNWHQ�%HUHLFK��GHU�GHQ�6FKXEZLGHUVWDQG�VLFKHUVWHOOW��

IE� GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�GHU�0DXHUVWHLQH�QDFK��������� LQ�/DVWULFKWXQJ��G��K��EHL�%HODVWXQJ�GHU�
3U�IN|USHU�VHQNUHFKW�]XU�/DJHUIXJH��

$10(5.81*� 'LH�)HVWOHJXQJ��RE������ IE�RGHU�IYOW�LQ�HLQHP�/DQG�DQ]XZHQGHQ�LVW��XQG�GLH�*U|�H�RGHU�GHU�)XQNWLRQV�
YHUODXI�YRQ�IYOW�VLQG�LP�1DWLRQDOHQ�$QKDQJ�HLQHV�MHGHQ�/DQGHV�]X�UHJHOQ��

����'LH�FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW� IYN�YRQ�0DXHUZHUN�PLW�1RUPDOP|UWHO�QDFK�����������RGHU�'�QQEHWW�
P|UWHO�QDFK����������PLW�HLQHU�/DJHUIXJHQGLFNH�YRQ�����PP�ELV�����PP��RGHU�/HLFKWP|UWHO�QDFK����������XQG�
XQYHUP|UWHOWHQ�6WR�IXJHQ� MHGRFK�PLW� NQLUVFK� JHVWR�HQHQ�6WLUQIOlFKHQ� GHU�0DXHUVWHLQH� GDUI� DXV�*OHLFKXQJ�
������HUPLWWHOW�ZHUGHQ��

IYN� �����IYNR�������VG� ������

MHGRFK�QLFKW�JU|�HU�DOV������ IE�RGHU�IYOW�

'DEHL�LVW�

IYNR��IYOW��VG�XQG�IE�ZLH�LQ�����GHILQLHUW��

$10(5.81*� 'LH�)HVWOHJXQJ��RE������ IE�RGHU�IYOW�LQ�HLQHP�/DQG�DQ]XZHQGHQ�LVW��XQG�GLH�*U|�H�RGHU�GHU�)XQNWLRQV�
YHUODXI�YRQ�IYOW�VLQG�LP�1DWLRQDOHQ�$QKDQJ�HLQHV�MHGHQ�/DQGHV�]X�UHJHOQ��

����'LH�FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW� IYN�YRQ�0DXHUZHUN�PLW�5DQGVWUHLIHQYHUP|UWHOXQJ�GHU�/DJHUIXJHQ�LQ�
]ZHL�RGHU�PHKU�JOHLFK� EUHLWHQ�6WUHLIHQ�DXV�1RUPDOP|UWHO� YRQ�PLQGHVWHQV����PP�%UHLWH��ZREHL�PLQGHVWHQV�
]ZHL�6WUHLIHQ�DQ�GHQ�5lQGHUQ�GHU�0DXHUVWHLQH�VHLQ�P�VVHQ��GDUI�DXV�*OHLFKXQJ�������HUPLWWHOW�ZHUGHQ��

IYN� � t
J �IYNR�������VG� ������

DEHU�QLFKW�JU|�HU�DOV�GHU�DXV�����HUPLWWHOWH�:HUW��

�4 
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EN 1996-1-1:200� � $&:2009 �D� 

��6�2 &KDUDNWHULVWLVFKH 6FKXEIHVWLJNHLW YRQ 0DXHUZHUN 

���3�'LH�FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�IYN�YRQ�0DXHUZHUN�LVW�DXV�(UJHEQLVVHQ�YRQ�9HUVXFKHQ�DQ�0DXHU�
ZHUN�]X�EHVWLPPHQ��

$10(5.81*� 9HUVXFKVHUJHEQLVVH� G�UIHQ� HQWZHGHU� DXV� 9HUVXFKHQ� I�U� GDV� MHZHLOLJH� 3URMHNW� RGHU� DXV� HLQHU�
YRUKDQGHQHQ�'DWHQEDVLV�HQWQRPPHQ�ZHUGHQ��

����'LH�FKDUDNWHULVWLVFKH�$QIDQJVVFKHUIHVWLJNHLW��+DIWVFKHUIHVWLJNHLW��IYNR�YRQ�0DXHUZHUN�VROOWH�DXV�9HUVXFKHQ�
QDFK�(1��������RGHU�(1��������HUPLWWHOW�ZHUGHQ��

����'LH�FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW�IYN�YRQ�0DXHUZHUN�PLW�1RUPDOP|UWHO�QDFK������������RGHU�'�QQEHWW�
P|UWHO�PLW�HLQHU�)XJHQGLFNH�YRQ�����PP�ELV�����PP�QDFK������������RGHU�/HLFKWP|UWHO�QDFK�����������GDUI�DXV�
*OHLFKXQJ�������HUPLWWHOW�ZHUGHQ��ZHQQ�DOOH�)XJHQ�GLH�$QIRUGHUXQJHQ�QDFK�������HUI�OOHQ�XQG�DOV�YROOVWlQGLJ�
YHUP|UWHOW�DQJHVHKHQ�ZHUGHQ�N|QQHQ��

IYN� �IYNR�������VG� ������

MHGRFK�QLFKW�JU|�HU�DOV�������IE�E]Z��IYOW ��

'DEHL�LVW�

IYNR� GLH�FKDUDNWHULVWLVFKH�+DIWVFKHUIHVWLJNHLW�RKQH�$XIODVW��

IYOW� GHU�*UHQ]ZHUW�YRQ�IYN��

VG� GLH�%HPHVVXQJVGUXFNVSDQQXQJ� UHFKWZLQNOLJ� ]XU�6FKXENUDIW� LQ�GHU�EHWUDFKWHWHQ�4XHUVFKQLWWVHEHQH�
GHV� %DXWHLOV� XQWHU� GHU� HQWVSUHFKHQGHQ� /DVWNRPELQDWLRQ� DOV�0LWWHOZHUW� GHU� 9HUWLNDOVSDQQXQJHQ� LP�
�EHUGU�FNWHQ�%HUHLFK��GHU�GHQ�6FKXEZLGHUVWDQG�VLFKHUVWHOOW��

IE� GLH�QRUPLHUWH�'UXFNIHVWLJNHLW�GHU�0DXHUVWHLQH�QDFK��������� LQ�/DVWULFKWXQJ��G��K��EHL�%HODVWXQJ�GHU�
3U�IN|USHU�VHQNUHFKW�]XU�/DJHUIXJH��

$10(5.81*� 'LH�)HVWOHJXQJ��RE������ IE�RGHU�IYOW�LQ�HLQHP�/DQG�DQ]XZHQGHQ�LVW��XQG�GLH�*U|�H�RGHU�GHU�)XQNWLRQV�
YHUODXI�YRQ�IYOW�VLQG�LP�1DWLRQDOHQ�$QKDQJ�HLQHV�MHGHQ�/DQGHV�]X�UHJHOQ��

����'LH�FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW� IYN�YRQ�0DXHUZHUN�PLW�1RUPDOP|UWHO�QDFK�����������RGHU�'�QQEHWW�
P|UWHO�QDFK����������PLW�HLQHU�/DJHUIXJHQGLFNH�YRQ�����PP�ELV�����PP��RGHU�/HLFKWP|UWHO�QDFK����������XQG�
XQYHUP|UWHOWHQ�6WR�IXJHQ� MHGRFK�PLW� NQLUVFK� JHVWR�HQHQ�6WLUQIOlFKHQ� GHU�0DXHUVWHLQH� GDUI� DXV�*OHLFKXQJ�
������HUPLWWHOW�ZHUGHQ��

IYN� �����IYNR�������VG� ������

MHGRFK�QLFKW�JU|�HU�DOV������ IE�RGHU�IYOW�

'DEHL�LVW�

IYNR��IYOW��VG�XQG�IE�ZLH�LQ�����GHILQLHUW��

$10(5.81*� 'LH�)HVWOHJXQJ��RE������ IE�RGHU�IYOW�LQ�HLQHP�/DQG�DQ]XZHQGHQ�LVW��XQG�GLH�*U|�H�RGHU�GHU�)XQNWLRQV�
YHUODXI�YRQ�IYOW�VLQG�LP�1DWLRQDOHQ�$QKDQJ�HLQHV�MHGHQ�/DQGHV�]X�UHJHOQ��

����'LH�FKDUDNWHULVWLVFKH�6FKXEIHVWLJNHLW� IYN�YRQ�0DXHUZHUN�PLW�5DQGVWUHLIHQYHUP|UWHOXQJ�GHU�/DJHUIXJHQ�LQ�
]ZHL�RGHU�PHKU�JOHLFK� EUHLWHQ�6WUHLIHQ�DXV�1RUPDOP|UWHO� YRQ�PLQGHVWHQV����PP�%UHLWH��ZREHL�PLQGHVWHQV�
]ZHL�6WUHLIHQ�DQ�GHQ�5lQGHUQ�GHU�0DXHUVWHLQH�VHLQ�P�VVHQ��GDUI�DXV�*OHLFKXQJ�������HUPLWWHOW�ZHUGHQ��

IYN� � t
J �IYNR�������VG� ������

DEHU�QLFKW�JU|�HU�DOV�GHU�DXV�����HUPLWWHOWH�:HUW��
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EN 1996-1-1:200� � $&:2009 �D� 

'DEHL�LVW�

IYN��VG�XQG�IE�ZLH�XQWHU�����GHILQLHUW��

J� GLH�*HVDPWEUHLWH�GHU�0|UWHOVWUHLIHQ��

t� GLH�'LFNH�GHU�0DXHUZHUNVZDQG��

����'LH�+DIWVFKHUIHVWLJNHLW�IYNR�GDUI�GDEHL�ZLH�IROJW�HUPLWWHOW�ZHUGHQ��HQWZHGHU��

�� GXUFK� $XVZHUWXQJ� HLQHU� 'DWHQEDQN� DXV� 9HUVXFKVHUJHEQLVVHQ� YRQ� +DIWVFKHUXQWHUVXFKXQJHQ� YRQ�
0DXHUZHUN�

RGHU�

�� DXV�GHU�7DEHOOH������XQWHU�GHU�9RUUDXVVHW]XQJ��GDVV�GHU�YHUZHQGHWH�1RUPDOP|UWHO�QDFK�(1��������NHLQH�
=XVDW]PLWWHO�RGHU�=XVDW]VWRIIH�EHLQKDOWHW��

$10(5.81*� 'LH� )HVWOHJXQJ�� ZHOFKH� GHU� EHLGHQ� R�� J�� 0HWKRGHQ� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQ� LVW�� NDQQ�
VHLQHP�1DWLRQDOHQ�$QKDQJ�HQWQRPPHQ�ZHUGHQ��:HQQ�VLFK�HLQ�/DQG�HQWVFKHLGHW��VHLQH� IYNR�:HUWH��EHU�GLH�$XVZHUWXQJ�
HLQHU�'DWHQEDQN�]X�EHVWLPPHQ��VLQG�GLH�:HUWH�LP�1DWLRQDOHQ�$QKDQJ�DQ]XJHEHQ��

����'HU�YHUWLNDOH�6FKXEZLGHUVWDQG�GHV�$QVFKOXVVHV�YRQ�]ZHL�:lQGHQ�NDQQ�GXUFK�HQWVSUHFKHQGH�9HUVXFKH�
I�U� HLQ� VSH]LHOOHV� 3URMHNW� RGHU� GLH� $XVZHUWXQJ� HLQHU� 'DWHQEDQN� HUPLWWHOW� ZHUGHQ�� /LHJHQ� NHLQH� 9HUVXFKV�
HUJHEQLVVH�YRU��GDUI�GHU�FKDUDNWHULVWLVFKH�6FKXEZLGHUVWDQG�GHP�:HUW�YRQ�IYNR�JOHLFKJHVHW]W�ZHUGHQ��'DEHL�LVW�
IYNR�GLH�6FKXEIHVWLJNHLW�RKQH�$XIODVW�QDFK������� ����XQG� �����ZHQQ�GLH�9HUELQGXQJ�GHU�:lQGH�QDFK���������
DXVJHI�KUW�ZLUG��

7DEHOOH ��4 ² :HUWH I�U GLH $QIDQJVVFKHUIHVWLJNHLW �+DIWVFKHUIHVWLJNHLW� IYNR YRQ 0DXHUZHUN 

IYNR��1�PP���

0DXHUVWHLQDUW� 1RUPDOP|UWHO�PLW�HLQHU�
)HVWLJNHLWVNODVVH�

'�QQEHWWP|UWHO�
�/DJHUIXJHQGLFNH�

����PP�XQG�d���PP��
/HLFKWP|UWHO�

0���±�0��� �����

0����±�0�� �����=LHJHO�

0��±�0�� �����

����� �����

0���±�0��� �����

0����±�0�� �����.DONVDQGVWHLQ�

0��±�0�� �����

����� �����

%HWRQ� 0���±�0��� �����

3RUHQEHWRQ� 0����±�0�� �����

%HWRQZHUNVWHLQ�
XQG�PD�JHUHFKWHU�

1DWXUVWHLQ�
0��±�0�� �����

����� �����

�

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

'DEHL�LVW�

IYN��VG�XQG�IE�ZLH�XQWHU�����GHILQLHUW��

J� GLH�*HVDPWEUHLWH�GHU�0|UWHOVWUHLIHQ��

t� GLH�'LFNH�GHU�0DXHUZHUNVZDQG��

����'LH�+DIWVFKHUIHVWLJNHLW�IYNR�GDUI�GDEHL�ZLH�IROJW�HUPLWWHOW�ZHUGHQ��HQWZHGHU��

�� GXUFK� $XVZHUWXQJ� HLQHU� 'DWHQEDQN� DXV� 9HUVXFKVHUJHEQLVVHQ� YRQ� +DIWVFKHUXQWHUVXFKXQJHQ� YRQ�
0DXHUZHUN�

RGHU�

�� DXV�GHU�7DEHOOH������XQWHU�GHU�9RUUDXVVHW]XQJ��GDVV�GHU�YHUZHQGHWH�1RUPDOP|UWHO�QDFK�(1��������NHLQH�
=XVDW]PLWWHO�RGHU�=XVDW]VWRIIH�EHLQKDOWHW��

$10(5.81*� 'LH� )HVWOHJXQJ�� ZHOFKH� GHU� EHLGHQ� R�� J�� 0HWKRGHQ� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQ� LVW�� NDQQ�
VHLQHP�1DWLRQDOHQ�$QKDQJ�HQWQRPPHQ�ZHUGHQ��:HQQ�VLFK�HLQ�/DQG�HQWVFKHLGHW��VHLQH� IYNR�:HUWH��EHU�GLH�$XVZHUWXQJ�
HLQHU�'DWHQEDQN�]X�EHVWLPPHQ��VLQG�GLH�:HUWH�LP�1DWLRQDOHQ�$QKDQJ�DQ]XJHEHQ��

����'HU�YHUWLNDOH�6FKXEZLGHUVWDQG�GHV�$QVFKOXVVHV�YRQ�]ZHL�:lQGHQ�NDQQ�GXUFK�HQWVSUHFKHQGH�9HUVXFKH�
I�U� HLQ� VSH]LHOOHV� 3URMHNW� RGHU� GLH� $XVZHUWXQJ� HLQHU� 'DWHQEDQN� HUPLWWHOW� ZHUGHQ�� /LHJHQ� NHLQH� 9HUVXFKV�
HUJHEQLVVH�YRU��GDUI�GHU�FKDUDNWHULVWLVFKH�6FKXEZLGHUVWDQG�GHP�:HUW�YRQ�IYNR�JOHLFKJHVHW]W�ZHUGHQ��'DEHL�LVW�
IYNR�GLH�6FKXEIHVWLJNHLW�RKQH�$XIODVW�QDFK������� ����XQG� �����ZHQQ�GLH�9HUELQGXQJ�GHU�:lQGH�QDFK���������
DXVJHI�KUW�ZLUG��

7DEHOOH ��4 ² :HUWH I�U GLH $QIDQJVVFKHUIHVWLJNHLW �+DIWVFKHUIHVWLJNHLW� IYNR YRQ 0DXHUZHUN 

IYNR��1�PP���

0DXHUVWHLQDUW� 1RUPDOP|UWHO�PLW�HLQHU�
)HVWLJNHLWVNODVVH�

'�QQEHWWP|UWHO�
�/DJHUIXJHQGLFNH�

����PP�XQG�d���PP��
/HLFKWP|UWHO�

0���±�0��� �����

0����±�0�� �����=LHJHO�

0��±�0�� �����

����� �����

0���±�0��� �����

0����±�0�� �����.DONVDQGVWHLQ�

0��±�0�� �����

����� �����

%HWRQ� 0���±�0��� �����

3RUHQEHWRQ� 0����±�0�� �����

%HWRQZHUNVWHLQ�
XQG�PD�JHUHFKWHU�

1DWXUVWHLQ�
0��±�0�� �����

����� �����

�

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

��6�� &KDUDNWHULVWLVFKH %LHJHIHVWLJNHLW YRQ 0DXHUZHUN 

����%HL�GHU�3ODWWHQELHJXQJ�LVW�I[N��DOV�%LHJHIHVWLJNHLW�PLW�HLQHU�%UXFKHEHQH�SDUDOOHO�]X�GHQ�/DJHUIXJHQ�XQG�I[N��DOV�%LHJHIHVWLJNHLW�PLW�HLQHU�%UXFKHEHQH�VHQNUHFKW�]X�GHQ�/DJHUIXJHQ�GHILQLHUW��VLHKH�%LOG�������

�

D�� %UXFKHEHQH�SDUDOOHO�]X�GHQ�/DJHUIXJHQ��I[N��

�

E�� %UXFKHEHQH�VHQNUHFKW�]X�GHQ�/DJHUIXJHQ��I[N��

%LOG ��1 ² %UXFKHEHQHQ EHL %LHJHEHDQVSUXFKXQJ YRQ 0DXHUZHUN 
���3�'LH�FKDUDNWHULVWLVFKHQ�%LHJHIHVWLJNHLWHQ�I[N��XQG� I[N��YRQ�0DXHUZHUN�VLQG�DXV�(UJHEQLVVHQ�YRQ�0DXHU�ZHUNVYHUVXFKHQ�]X�EHVWLPPHQ��

$10(5.81*� 9HUVXFKVHUJHEQLVVH� G�UIHQ� HQWZHGHU� DXV� 9HUVXFKHQ� I�U� GDV� MHZHLOLJH� 3URMHNW� RGHU� DXV� HLQHU�YRUKDQGHQHQ�'DWHQEDQN�HQWQRPPHQ�ZHUGHQ��

���� 'LH� FKDUDNWHULVWLVFKH� %LHJHIHVWLJNHLW� YRQ� 0DXHUZHUN� GDUI� DXV� 9HUVXFKHQ� QDFK� (1�������� RGHU� GXUFK�$XVZHUWXQJ� YRQ� 9HUVXFKVHUJHEQLVVHQ� ]XU� %LHJHIHVWLJNHLW� XQG� HQWVSUHFKHQGHQ� 6WHLQ�0|UWHO�.RPELQDWLRQHQ�EHVWLPPW�ZHUGHQ��

$10(5.81*��� :HUWH�I�U�I[N��XQG�I[N��VLQG�LP�1DWLRQDOHQ�$QKDQJ�HLQHV�MHGHQ�/DQGHV�]X�ILQGHQ��

$10(5.81*��� /LHJHQ�NHLQH�9HUVXFKVHUJHEQLVVH� I�U�GLH�%LHJHIHVWLJNHLWHQ�YRQ�0DXHUZHUN�PLW�1RUPDOP|UWHO��'�QQ�EHWWP|UWHO� RGHU�/HLFKWP|UWHO� YRU�� G�UIHQ�GLH�:HUWH�DXV�GHQ�7DEHOOHQ�GLHVHU�$QPHUNXQJ�HQWQRPPHQ�ZHUGHQ��ZHQQ�GHU�'�QQEHWWP|UWHO�XQG�GHU�/HLFKWP|UWHO�PLQGHVWHQV�GHU�.ODVVH�0��HQWVSUHFKHQ��

$10(5.81*��� %HL� 3RUHQEHWRQPDXHUZHUN� PLW� '�QQEHWWP|UWHO� HUJHEHQ� VLFK� GLH� :HUWH� I�U� I[N�� XQG� I[N�� DXV� GHQ�7DEHOOHQ�GLHVHU�$QPHUNXQJ�RGHU�ODVVHQ�VLFK�DXV�GHQ�IROJHQGHQ�*OHLFKXQJHQ�HUUHFKQHQ��
I[N�   ����� IE���PLW�XQG�RKQH�6WR�IXJHQYHUP|UWHOXQJ��
I[N�   ����� IE���PLW�6WR�IXJHQYHUP|UWHOXQJ�RGHU������ IE���RKQH�6WR�IXJHQYHUP|UWHOXQJ��
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:HUWH�I�U�I[N���%UXFKHEHQH�SDUDOOHO�]X�GHQ�/DJHUIXJHQ�

I[N���1�PP
���

1RUPDOP|UWHO� '�QQEHWWP|UWHO� /HLFKWP|UWHO�0DXHUVWHLQH�

IP�����1�PP
�� IP�t���1�PP

� � �

=LHJHO� ����� ����� ����� �����

.DONVDQGVWHLQ� ����� ����� ����� QLFKW�YHUZHQGHW�

%HWRQVWHLQ� ����� ����� ����� QLFKW�YHUZHQGHW�

3RUHQEHWRQVWHLQ� ����� ����� ����� �����

%HWRQZHUNVWHLQ� ����� ����� QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�

0D�JHUHFKWHU�1DWXUVWHLQ�� ����� ����� ����� QLFKW�YHUZHQGHW�

�

:HUWH�I�U�I[N���%UXFKHEHQH�VHQNUHFKW�]X�GHQ�/DJHUIXJHQ�

I[N���1�PP
���

1RUPDOP|UWHO� '�QQEHWWP|UWHO� /HLFKWP|UWHO�0DXHUVWHLQH�

IP�����1�PP
� IP�t���1�PP

� � �

=LHJHO� ����� ����� ����� �����

.DONVDQGVWHLQ� ����� ����� ����� QLFKW�YHUZHQGHW�

%HWRQVWHLQ� ����� ����� ����� QLFKW�YHUZHQGHW�

ρG�������NJ�P
�� ����� ����� ����� �����

3RUHQEHWRQVWHLQ�
ρG�t�����NJ�P

�� ����� ����� ����� �����

%HWRQZHUNVWHLQ� ����� ����� QLFKW�YHUZHQGHW� QLFKW�YHUZHQGHW�

0D�JHUHFKWHU�1DWXUVWHLQ� ����� ����� ����� QLFKW�YHUZHQGHW�

�

$10(5.81*��� I[N� GDUI�QLFKW�JU|�HU�DOV�GLH�%LHJHIHVWLJNHLW�GHV�0DXHUVWHLQV�VHLQ��

(1'(�'(5�$10(5.81*(1�

��6�4 &KDUDNWHULVWLVFKH 9HUEXQGIHVWLJNHLW GHU %HZHKUXQJ 

���3�'LH�FKDUDNWHULVWLVFKH�9HUEXQGIHVWLJNHLW�GHU�)XJHQEHZHKUXQJ� LQ�0|UWHO�RGHU�%HWRQ� LVW�DXV�(UJHEQLVVHQ�
YRQ�9HUVXFKHQ�]X�EHVWLPPHQ��

$10(5.81*� 9HUVXFKVHUJHEQLVVH� G�UIHQ� HQWZHGHU� DXV� 9HUVXFKHQ� I�U� GDV� MHZHLOLJH� 3URMHNW� RGHU� DXV� HLQHU�
YRUKDQGHQHQ�'DWHQEDQN�HQWQRPPHQ�ZHUGHQ��

����'LH�FKDUDNWHULVWLVFKH�9HUEXQGIHVWLJNHLW�GHU�%HZHKUXQJ�NDQQ�GXUFK�$XVZHUWXQJ�YRQ�9HUVXFKVHUJHEQLVVHQ�
EHVWLPPW�ZHUGHQ��

���� /LHJHQ� I�U� GLH� %HZHKUXQJ� LQ� %HWRQTXHUVFKQLWWHQ� PLW� 0D�HQ� JU|�HU� RGHU� JOHLFK� ����PP� NHLQH�
9HUVXFKVHUJHEQLVVH�YRU�RGHU� LVW�GHU�GLH�%HZHKUXQJ�XPJHEHQGH�)�OOEHWRQ�YRQ�0DXHUVWHLQHQ�XPVFKORVVHQ��
LVW�GLH�FKDUDNWHULVWLVFKH�9HUEXQGIHVWLJNHLW�IERN�LQ�7DEHOOH�����DQJHJHEHQ��

�� 

DIN EN 1996-1-1:2010-12 

©
 D

IN
 D

eu
ts

ch
es

 In
st

itu
t f

ür
 N

or
m

un
g 

e.
 V

.; 
ST

B 
- S

am
m

lu
ng

 B
au

au
fs

ic
ht

lic
h 

ei
ng

ef
üh

rte
 T

ec
hn

is
ch

e 
Ba

ub
es

tim
m

un
ge

n 
/ w

w
w

.s
tb

-b
au

no
rm

en
.d

e

Nds. MBl. Nr. 12 a/2016 Nds. MBl. Nr. 12 a/2016Nds. MBl. Nr. 12 a/2016

65

37



EN 1996-1-1:200� � $&:2009 �D� 

����/LHJHQ�I�U�GLH�%HZHKUXQJ�LQ�%HWRQTXHUVFKQLWWHQ�PLW�0D�HQ�NOHLQHU�DOV�����PP�NHLQH�9HUVXFKVHUJHEQLVVH�
YRU� RGHU� LVW� GHU� GLH� %HZHKUXQJ� XPJHEHQGH� )�OOEHWRQ� QLFKW� YRQ� 0DXHUVWHLQHQ� XPVFKORVVHQ�� LVW� GLH�
FKDUDNWHULVWLVFKH�9HUEXQGIHVWLJNHLW�IERN�LQ�7DEHOOH�����DQJHJHEHQ��

���� )�U� YRUJHIHUWLJWH� /DJHUIXJHQEHZHKUXQJ� VROOWH� GLH� FKDUDNWHULVWLVFKH� 9HUEXQGIHVWLJNHLW� GXUFK� 9HUVXFKH�
QDFK�(1�������HUPLWWHOW�ZHUGHQ�RGHU�QXU�GLH�9HUEXQGIHVWLJNHLW�GHU�/lQJVVWlEH�LQ�$QVDW]�JHEUDFKW�ZHUGHQ��

7DEHOOH ��� ² &KDUDNWHULVWLVFKH 9HUEXQGIHVWLJNHLW GHU %HZHKUXQJ LP )�OOEHWRQ� XPVFKORVVHQ YRQ 
0DXHUVWHLQHQ 

%HWRQGUXFNIHVWLJNHLWVNODVVH� &������ &������ &������ &������RGHU�K|KHU�

IERN�I�U�JODWWH�%DXVWlKOH��1�PP��� ���� ���� ���� ����

IERN�I�U�JHULSSWH�%DXVWlKOH�XQG�
QLFKWURVWHQGH�6WlKOH��1�PP����

���� ���� ���� ����

�

7DEHOOH ��6 ² &KDUDNWHULVWLVFKH 9HUEXQGIHVWLJNHLW GHU %HZHKUXQJ LQ 0|UWHO RGHU )�OOEHWRQ� QLFKW YRQ 
0DXHUVWHLQHQ XPVFKORVVHQ 

0|UWHO� ˜0��±�
0��I� 0��±�0�� 0���±�0�� 0���±�0��� 0���

'UXFNIHVWLJNHLWV�
NODVVH�YRQ�

%HWRQ� QLFKW�
YHUZHQGHW� &������ &������ &������ &������

RGHU�K|KHU

IERN�I�U�JODWWH�%DXVWlKOH��1�PP��� ���� ���� ���� ���� ����

IERN�I�U�JHULSSWH�%DXVWlKOH�XQG�
QLFKWURVWHQGH�6WlKOH��1�PP���

���� ���� ���� ���� ����

�

��� 9HUIRUPXQJVHLJHQVFKDIWHQ YRQ 0DXHUZHUN 

����1 6SDQQXQJV-DHKQXQJV-/LQLH 

����'LH� 6SDQQXQJV�'HKQXQJV�/LQLH� YRQ�0DXHUZHUN� XQWHU�'UXFNEHDQVSUXFKXQJ� LVW� LQ� GHU�5HJHO� QLFKWOLQHDU��
)�U� GLH� %HPHVVXQJ� GDUI� VLH� DOV� OLQHDU�� SDUDEHOI|UPLJ�� SDUDEHO�UHFKWHFNI|UPLJ� �VLHKH� %LOG������ RGHU� DOV�
5HFKWHFN�DQJHQRPPHQ�ZHUGHQ��VLHKH����������3���

$10(5.81*� 'LH� LQ�%LOG�����GDUJHVWHOOWH�6SDQQXQJV�'HKQXQJV�/LQLH� LVW�HLQH�1lKHUXQJ��GLH�QLFKW� I�U�DOOH�6WHLQDUWHQ�
]XWUHIIHQG�LVW��

�� 
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����/LHJHQ�I�U�GLH�%HZHKUXQJ�LQ�%HWRQTXHUVFKQLWWHQ�PLW�0D�HQ�NOHLQHU�DOV�����PP�NHLQH�9HUVXFKVHUJHEQLVVH�
YRU� RGHU� LVW� GHU� GLH� %HZHKUXQJ� XPJHEHQGH� )�OOEHWRQ� QLFKW� YRQ� 0DXHUVWHLQHQ� XPVFKORVVHQ�� LVW� GLH�
FKDUDNWHULVWLVFKH�9HUEXQGIHVWLJNHLW�IERN�LQ�7DEHOOH�����DQJHJHEHQ��

���� )�U� YRUJHIHUWLJWH� /DJHUIXJHQEHZHKUXQJ� VROOWH� GLH� FKDUDNWHULVWLVFKH� 9HUEXQGIHVWLJNHLW� GXUFK� 9HUVXFKH�
QDFK�(1�������HUPLWWHOW�ZHUGHQ�RGHU�QXU�GLH�9HUEXQGIHVWLJNHLW�GHU�/lQJVVWlEH�LQ�$QVDW]�JHEUDFKW�ZHUGHQ��

7DEHOOH ��� ² &KDUDNWHULVWLVFKH 9HUEXQGIHVWLJNHLW GHU %HZHKUXQJ LP )�OOEHWRQ� XPVFKORVVHQ YRQ 
0DXHUVWHLQHQ 

%HWRQGUXFNIHVWLJNHLWVNODVVH� &������ &������ &������ &������RGHU�K|KHU�

IERN�I�U�JODWWH�%DXVWlKOH��1�PP��� ���� ���� ���� ����

IERN�I�U�JHULSSWH�%DXVWlKOH�XQG�
QLFKWURVWHQGH�6WlKOH��1�PP����

���� ���� ���� ����

�

7DEHOOH ��6 ² &KDUDNWHULVWLVFKH 9HUEXQGIHVWLJNHLW GHU %HZHKUXQJ LQ 0|UWHO RGHU )�OOEHWRQ� QLFKW YRQ 
0DXHUVWHLQHQ XPVFKORVVHQ 

0|UWHO� ˜0��±�
0��I� 0��±�0�� 0���±�0�� 0���±�0��� 0���

'UXFNIHVWLJNHLWV�
NODVVH�YRQ�

%HWRQ� QLFKW�
YHUZHQGHW� &������ &������ &������ &������

RGHU�K|KHU

IERN�I�U�JODWWH�%DXVWlKOH��1�PP��� ���� ���� ���� ���� ����

IERN�I�U�JHULSSWH�%DXVWlKOH�XQG�
QLFKWURVWHQGH�6WlKOH��1�PP���

���� ���� ���� ���� ����

�

��� 9HUIRUPXQJVHLJHQVFKDIWHQ YRQ 0DXHUZHUN 

����1 6SDQQXQJV-DHKQXQJV-/LQLH 

����'LH� 6SDQQXQJV�'HKQXQJV�/LQLH� YRQ�0DXHUZHUN� XQWHU�'UXFNEHDQVSUXFKXQJ� LVW� LQ� GHU�5HJHO� QLFKWOLQHDU��
)�U� GLH� %HPHVVXQJ� GDUI� VLH� DOV� OLQHDU�� SDUDEHOI|UPLJ�� SDUDEHO�UHFKWHFNI|UPLJ� �VLHKH� %LOG������ RGHU� DOV�
5HFKWHFN�DQJHQRPPHQ�ZHUGHQ��VLHKH����������3���

$10(5.81*� 'LH� LQ�%LOG�����GDUJHVWHOOWH�6SDQQXQJV�'HKQXQJV�/LQLH� LVW�HLQH�1lKHUXQJ��GLH�QLFKW� I�U�DOOH�6WHLQDUWHQ�
]XWUHIIHQG�LVW��

�� 

DIN EN 1996-1-1:2010-12 

©
 D

IN
 D

eu
ts

ch
es

 In
st

itu
t f

ür
 N

or
m

un
g 

e.
 V

.; 
ST

B 
- S

am
m

lu
ng

 B
au

au
fs

ic
ht

lic
h 

ei
ng

ef
üh

rte
 T

ec
hn

is
ch

e 
Ba

ub
es

tim
m

un
ge

n 
/ w

w
w

.s
tb

-b
au

no
rm

en
.d

e
Nds. MBl. Nr. 12 a/2016 Nds. MBl. Nr. 12 a/2016

66

Nds. MBl. Nr. 12 a/2016

38



EN 1996-1-1:200� � $&:2009 �D� 

IN

V

H

��

DUFWDQ�(�

HP� HPX

��IG

I

��� I

��

�

/HJHQGH 
��� W\SLVFKHU��WDWVlFKOLFKHU�9HUODXI�
��� LGHDOLVLHUWHU�9HUODXI��3DUDEHO�5HFKWHFN��
��� 9HUODXI�I�U�GLH�%HPHVVXQJ�
�

%LOG ��2 ² 6SDQQXQJV-DHKQXQJV-/LQLH I�U 0DXHUZHUN EHL DUXFNEHDQVSUXFKXQJ 

����2 EODVWL]LWlWVPRGXO 

���3� 'HU� .XU]]HLWHODVWL]LWlWVPRGXO� (� LVW� HLQ� 6HNDQWHQPRGXO� XQG� PXVV� GXUFK� 9HUVXFKH� QDFK� (1��������
HUPLWWHOW�ZHUGHQ��

$10(5.81*� 9HUVXFKVHUJHEQLVVH� N|QQHQ�DXV�9HUVXFKHQ� I�U� GDV�3URMHNW� RGHU�DXV� YRUKDQGHQHQ�:HUWHQ�DXV� HLQHU�
'DWHQEDQN�HUKDOWHQ�ZHUGHQ��

���� /LHJHQ� NHLQH� QDFK� (1�������� HUPLWWHOWHQ� 9HUVXFKVHUJHEQLVVH� YRU�� GDUI� I�U� GLH� 9HUIRUPXQJV�� XQG�
6FKQLWWNUDIWHUPLWWOXQJ�GHU�.XU]]HLWHODVWL]LWlWVPRGXO�(�GHV�0DXHUZHUNV�PLW�.(�IN�DQJHQRPPHQ�ZHUGHQ��

$10(5.81*� 'LH� =DKOHQZHUWH� I�U�.(� ZHUGHQ� LP�1DWLRQDOHQ� $QKDQJ� HLQHV� MHGHQ� /DQGHV� JHUHJHOW�� )�U�.(� ZLUG� HLQ�
:HUW�YRQ�������HPSIRKOHQ��

����)�U�GHQ�/DQJ]HLWHODVWL]LWlWVPRGXO�GDUI�GHU�LQIROJH�YRQ�.ULHFKHLQIO�VVHQ�DEJHPLQGHUWH�.XU]]HLWHODVWL]LWlWV�
PRGXO�DQJHVHW]W�ZHUGHQ��VLHKH���������

f�
 

ĭ
((

�WHUP�ORQJ � ������

'DEHL�LVW�

)f� GLH�(QGNULHFK]DKO��

����� 6FKXEPRGXO 

����'HU�6FKXEPRGXO�*�GDUI�PLW������GHV�(ODVWL]LWlWVPRGXOV�(�DQJHQRPPHQ�ZHUGHQ��

�9 
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IN

V

H

��

DUFWDQ�(�

HP� HPX

��IG

I

��� I

��

�

/HJHQGH 
��� W\SLVFKHU��WDWVlFKOLFKHU�9HUODXI�
��� LGHDOLVLHUWHU�9HUODXI��3DUDEHO�5HFKWHFN��
��� 9HUODXI�I�U�GLH�%HPHVVXQJ�
�

%LOG ��2 ² 6SDQQXQJV-DHKQXQJV-/LQLH I�U 0DXHUZHUN EHL DUXFNEHDQVSUXFKXQJ 

����2 EODVWL]LWlWVPRGXO 

���3� 'HU� .XU]]HLWHODVWL]LWlWVPRGXO� (� LVW� HLQ� 6HNDQWHQPRGXO� XQG� PXVV� GXUFK� 9HUVXFKH� QDFK� (1��������
HUPLWWHOW�ZHUGHQ��

$10(5.81*� 9HUVXFKVHUJHEQLVVH� N|QQHQ�DXV�9HUVXFKHQ� I�U� GDV�3URMHNW� RGHU�DXV� YRUKDQGHQHQ�:HUWHQ�DXV� HLQHU�
'DWHQEDQN�HUKDOWHQ�ZHUGHQ��

���� /LHJHQ� NHLQH� QDFK� (1�������� HUPLWWHOWHQ� 9HUVXFKVHUJHEQLVVH� YRU�� GDUI� I�U� GLH� 9HUIRUPXQJV�� XQG�
6FKQLWWNUDIWHUPLWWOXQJ�GHU�.XU]]HLWHODVWL]LWlWVPRGXO�(�GHV�0DXHUZHUNV�PLW�.(�IN�DQJHQRPPHQ�ZHUGHQ��

$10(5.81*� 'LH� =DKOHQZHUWH� I�U�.(� ZHUGHQ� LP�1DWLRQDOHQ� $QKDQJ� HLQHV� MHGHQ� /DQGHV� JHUHJHOW�� )�U�.(� ZLUG� HLQ�
:HUW�YRQ�������HPSIRKOHQ��

����)�U�GHQ�/DQJ]HLWHODVWL]LWlWVPRGXO�GDUI�GHU�LQIROJH�YRQ�.ULHFKHLQIO�VVHQ�DEJHPLQGHUWH�.XU]]HLWHODVWL]LWlWV�
PRGXO�DQJHVHW]W�ZHUGHQ��VLHKH���������

f�
 

ĭ
((

�WHUP�ORQJ � ������

'DEHL�LVW�

)f� GLH�(QGNULHFK]DKO��

����� 6FKXEPRGXO 

����'HU�6FKXEPRGXO�*�GDUI�PLW������GHV�(ODVWL]LWlWVPRGXOV�(�DQJHQRPPHQ�ZHUGHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

����4 .ULHFKHQ� 4XHOOHQ RGHU 6FKZLQGHQ XQG :lUPHGHKQXQJ 

���3�'LH�.RHIIL]LHQWHQ�I�U�GLH�%HU�FNVLFKWLJXQJ�YRQ�.ULHFKHQ��4XHOOHQ�RGHU�6FKZLQGHQ�XQG�:lUPHGHKQXQJ�
YRQ�0DXHUZHUN�P�VVHQ�GXUFK�9HUVXFKH�HUPLWWHOW�ZHUGHQ��

$10(5.81*��� 9HUVXFKVHUJHEQLVVH� G�UIHQ� HQWZHGHU� DXV� 9HUVXFKHQ� I�U� GDV� MHZHLOLJH� 3URMHNW� RGHU� DXV� HLQHU�
YRUKDQGHQHQ�'DWHQEDQN�YHUZHQGHW�ZHUGHQ��

$10(5.81*��� 'HU]HLW�H[LVWLHUW�]XU�(UPLWWOXQJ�GHU�.ULHFK]DKO�XQG�GHV�.RHIIL]LHQWHQ�I�U�GDV�4XHOOHQ�YRQ�0DXHUZHUN�
NHLQ�HXURSlLVFKHV�3U�IYHUIDKUHQ��

���� 'LH� (QGNULHFK]DKO� )f �� GHU� (QGZHUW� I�U� ODQJ]HLWLJHV� 4XHOOHQ� RGHU� 6FKZLQGHQ� E]Z�� GHU� :lUPHDXV�
GHKQXQJVNRHIIL]LHQW�αW ��VROOWH�GXUFK�$XVZHUWXQJ�YRQ�9HUVXFKVHUJHEQLVVHQ�HUPLWWHOW�ZHUGHQ��

$10(5.81*� :HUWHEHUHLFKH� I�U� GLH� 9HUIRUPXQJVHLJHQVFKDIWHQ� YRQ� 0DXHUZHUN� VLQG� LQ� GHU� QDFKIROJHQGHQ� 7DEHOOH�
DQJHJHEHQ��'LH�I�U�MHGHV�/DQG�PD�JHEHQGHQ�=DKOHQZHUWH�ZHUGHQ�LP�1DWLRQDOHQ�$QKDQJ�HLQHV�MHGHQ�/DQGHV�JHUHJHOW��

.HQQZHUWH�I�U�.ULHFKHQ��4XHOOHQ�RGHU�6FKZLQGHQ�XQG�:lUPHGHKQXQJ�YRQ�0DXHUZHUN��:HUWHEHUHLFKH��

0DXHUVWHLQDUW��
(QGNULHFK]DKOD�

)f�
(QGZHUW�GHU�)HXFKWHGHKQXQJE

PP�P�

:lUPHDXVGHKQXQJVNRHIIL]LHQW�
αW�

��±��.�

=LHJHO�� ����ELV����� ±�����ELV������� ��ELV���

.DONVDQGVWHLQ�� ����ELV����� ±�����ELV�±����� ��ELV����

%HWRQVWHLQH�XQG�
%HWRQZHUNVWHLQH�� ����ELV����� ±�����ELV�±����� ��ELV����

/HLFKWEHWRQVWHLQH� ����ELV����� ±�����ELV�±����� ��ELV����

3RUHQEHWRQVWHLQH�� ����ELV����� ±�����ELV������� ��ELV���

0DJPD�
WLVFKH�

*HVWHLQH��
��ELV���

6HGLPHQW�
JHVWHLQH�� ��ELV���1DWXUVWHLQH�

0HWKD�
PRUSKH�
*HVWHLQH�

F�� ±�����ELV�������

��ELV����

D� (QGNULHFK]DKO�)f� �HFf�HHO��PLW�HFf�DOV�(QGNULHFKPD��XQG�HHO� �V���(��

E� (QGZHUW�GHU�)HXFKWHGHKQXQJ�LVW�EHL�6WDXFKXQJ�QHJDWLY�XQG�EHL�'HKQXQJ�SRVLWLY��
F� 'LHVH�:HUWH�VLQG��EOLFKHUZHLVH�VHKU�NOHLQ��

(1'(�'(5�$10(5.81*�

��� EUJlQ]XQJVEDXWHLOH 

����1 )HXFKWHVSHUUVFKLFKWHQ 

���3�)HXFKWHVSHUUVFKLFKWHQ�P�VVHQ�GHQ��NDSLOODUHQ��)HXFKWLJNHLWVWUDQVSRUW�YHUKLQGHUQ��

����2 0DXHUDQNHU 

���3�0DXHUDQNHU�P�VVHQ�GLH�$QIRUGHUXQJHQ�QDFK�(1�������HUI�OOHQ��
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����� =XJElQGHU� $XIODJHU XQG .RQVROHQ 

���3�=XJElQGHU��$XIODJHU�XQG�.RQVROHQ�P�VVHQ�GLH�$QIRUGHUXQJHQ�QDFK�(1�������HUI�OOHQ��

����4 9RUJHIHUWLJWH 6W�U]H 

���3�9RUJHIHUWLJWH�6W�U]H�P�VVHQ�GLH�$QIRUGHUXQJHQ�QDFK�(1�������HUI�OOHQ��

����� 6SDQQVWDKO]XEHK|U 

���3� 9HUDQNHUXQJHQ�� .XSSOXQJHQ�� 6SDQQJOLHGNDQlOH� XQG� +�OOURKUH� P�VVHQ� GLH� $QIRUGHUXQJHQ� QDFK�
(1����������HUI�OOHQ��

4 DDXHUKDIWLJNHLW 

4�1 $OOJHPHLQHV  

���3�0DXHUZHUN�PXVV�I�U�GLH�YRUJHVHKHQH�1XW]XQJ�XQWHU�%HU�FNVLFKWLJXQJ�GHU�PD�JHEHQGHQ�8PZHOWEHGLQ�
JXQJHQ�VR�JHSODQW�ZHUGHQ��GDVV�HV�DXVUHLFKHQG�GDXHUKDIW�LVW��

4�2 .ODVVLIL]LHUXQJ GHU 8PZHOWEHGLQJXQJHQ 

����'LH�.ODVVLIL]LHUXQJ�GHU�8PZHOWEHGLQJXQJHQ�VROOWH�QDFK�(1��������HUIROJHQ��

4�� DDXHUKDIWLJNHLW YRQ 0DXHUZHUN 

4���1 0DXHUVWHLQH 

���3� 0DXHUVWHLQH� P�VVHQ� I�U� GLH� YRUJHVHKHQH� /HEHQVGDXHU� GHV� %DXZHUNHV� DXVUHLFKHQG� GDXHUKDIW�
JHJHQ�EHU�GHQ�PD�JHEHQGHQ�8PZHOWEHGLQJXQJHQ�VHLQ��

$10(5.81*� +LQZHLVH�I�U�GHQ�(QWZXUI�XQG�$XVI�KUXQJ�]XU�*HZlKUOHLVWXQJ�HLQHU�DXVUHLFKHQGHQ�'DXHUKDIWLJNHLW�VLQG�
LQ�(1��������DQJHJHEHQ��

4���2 0|UWHO 

���3�0|UWHO� LP�0DXHUZHUN�PXVV�I�U�GLH�YRUJHVHKHQH�/HEHQVGDXHU�GHV�%DXZHUNV�DXVUHLFKHQG�ZLGHUVWDQGV�
IlKLJ�JHJHQ�EHU�GHQ�PD�JHEHQGHQ�8PZHOWEHGLQJXQJHQ�VHLQ�XQG�GDUI�NHLQH�%HVWDQGWHLOH�HQWKDOWHQ��GLH�VLFK�
QDFKWHLOLJ� DXI� GLH� (LJHQVFKDIWHQ� XQG� GLH� 'DXHUKDIWLJNHLW� GHV� 0|UWHOV� RGHU� GHU� XPJHEHQGHQ� %DXVWRIIH�
DXVZLUNHQ��

$10(5.81*� +LQZHLVH�I�U�GHQ�(QWZXUI�XQG�GLH�$XVI�KUXQJ��XP�HLQH�DXVUHLFKHQGH�'DXHUKDIWLJNHLW�]X�HUUHLFKHQ��VLQG�
LQ�(1�����������$EVFKQLWWH���XQG���XQG�LQ�(1��������JHJHEHQ��

4���� %HZHKUXQJVVWDKO 

���3� %HZHKUXQJVVWDKO� PXVV� NRUURVLRQVEHVWlQGLJ� RGHU� GXUFK� HQWVSUHFKHQGHQ� 6FKXW]�EHU]XJ� DXVUHLFKHQG�
GDXHUKDIW� VHLQ�� VR� GDVV� HU� EHL� (LQEDX� QDFK� GHQ�$QZHQGXQJVUHJHOQ� QDFK� $EVFKQLWW��� I�U� GLH� YRUJHVHKHQH�
/HEHQVGDXHU�GHV�%DXZHUNHV�GHQ�DQJHVHW]WHQ�|UWOLFKHQ�8PJHEXQJVEHGLQJXQJHQ�ZLGHUVWHKW��

����:HQQ�HLQ� 6FKXW]� YRQ� XQOHJLHUWHP�6WDKO� ]XU�6LFKHUVWHOOXQJ� GHU�'DXHUKDIWLJNHLW� QRWZHQGLJ� LVW�� VROOWH� GHU�
XQOHJLHUWH� 6WDKO� QDFK� ˜SU(1������� IVR� YHU]LQNW� ZHUGHQ�� GDVV� GLH� =LQNVFKLFKW� GLH� HUIRUGHUOLFKH�
'DXHUKDIWLJNHLW� �VLHKH� ����� VLFKHUVWHOOW� RGHU� HU� VROOWH� HLQHQ� JOHLFKZHUWLJHQ� 6FKXW]�EHU]XJ�� ZLH� ]��%� GXUFK�
(SR[LGKDU]EHVFKLFKWXQJ��HUKDOWHQ��
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���� 'LH� $UW� GHV� %HZHKUXQJVVWDKOV� XQG� GHU� 0LQGHVWVFKXW]� GHV� %HZHKUXQJVVWDKOV� VROOWHQ� XQWHU� %HU�FN�
VLFKWLJXQJ�GHU�([SRVLWLRQVNODVVH�I�U�GHQ�HQWVSUHFKHQGHQ�(LQVDW]RUW�DXVJHZlKOW�ZHUGHQ��

$10(5.81*� (LQH� (PSIHKOXQJ� I�U� GLH� $XVZDKO� GHV� %HZHKUXQJVVWDKOV� ]XU� 6LFKHUVWHOOXQJ� GHU� 'DXHUKDIWLJNHLW� NDQQ�
GHU�1DWLRQDOH�$QKDQJ�HQWKDOWHQ��(LQH�(PSIHKOXQJ�I�U�GLH�$XVZDKO�LVW�LQ�GHU�IROJHQGHQ�7DEHOOH�JHJHEHQ��

˜ $XVZDKO YRQ %HZHKUXQJVVWDKO ]XU *HZlKUOHLVWXQJ GHU DDXHUKDIWLJNHLWI��

0LQGHVWVFKXW]�YRQ�%HZHKUXQJVVWDKO�

([SRVLWLRQVNODVVHD�
9RQ�0|UWHO�XPJHEHQ��

9RQ�%HWRQ�PLW�HLQHU�%HWRQGHFNXQJ�XP�
JHEHQ��GLH�JHULQJHU�LVW��DOV�QDFK�����
JHIRUGHUW�

0;�� 8QJHVFK�W]WHU�XQOHJLHUWHU�6WDKOE�� 8QJHVFK�W]WHU�XQOHJLHUWHU�6WDKO��

8QOHJLHUWHU�6WDKO��GLFN�YHU]LQNW�RGHU�PLW�
JOHLFKZHUWLJHP�6FKXW]F�

0;�� 8QJHVFK�W]WHU�XQOHJLHUWHU�6WDKO�LQ�
0DXHUZHUN�PLW�HLQHU�3XW]VFKLFKW�DXI�GHU�
EHDQVSUXFKWHQ�6HLWHG��

8QJHVFK�W]WHU�XQOHJLHUWHU�6WDKO�RGHU�
XQOHJLHUWHU�6WDKO��GLFN�YHU]LQNW�E]Z��PLW�
JOHLFKZHUWLJHP�6FKXW]�EHL�9HUI�OOP|UWHO�LQ��
+RKOUlXPHQ�

$XVWHQLWLVFKHU�QLFKWURVWHQGHU�6WDKO�$,6,�����
RGHU�����

0;�� 8QJHVFK�W]WHU�XQOHJLHUWHU�6WDKO�LQ�
0DXHUZHUN�PLW�HLQHU�3XW]VFKLFKW�DQ�GHU�
EHDQVSUXFKWHQ�6HLWHG��

8QOHJLHUWHU�6WDKO��GLFN�YHU]LQNW�RGHU�PLW�
JOHLFKZHUWLJHP�6FKXW]F��

0;��

$XVWHQLWLVFKHU�QLFKWURVWHQGHU�6WDKO�$,6,����
8QOHJLHUWHU�6WDKO��GLFN�YHU]LQNW�RGHU�PLW�
JOHLFKZHUWLJHP�6FKXW]E�PLW�HLQHU�
3XW]VFKLFKW�DQ�GHU�EHDQVSUXFKWHQ�6HLWH�G��

$XVWHQLWLVFKHU�QLFKWURVWHQGHU�6WDKO�$,6,����

�

0;�� $XVWHQLWLVFKHU�QLFKWURVWHQGHU�6WDKO�$,6,�����
RGHU����H��

$XVWHQLWLVFKHU�QLFKWURVWHQGHU�6WDKO�$,6,�����
RGHU����H��

D� 6LHKH�(1��������

E� )�U�GLH� ,QQHQVFKDOH�YRQ�PHKUVFKDOLJHQ�$X�HQZlQGHQ��GLH�YRUDXVVLFKWOLFK� IHXFKW�ZHUGHQ�NDQQ�� VROOWH�GLFN�YHU]LQNWHU�%DXVWDKO�
� RGHU�PLW�HLQHP�ZLH�LQ�F�EHVFKULHEHQHQ��JOHLFKZHUWLJHQ�6FKXW]�HLQJHVHW]W�ZHUGHQ��

F� 8QOHJLHUWHU�6WDKO�VROOWH�PLQGHVWHQV�PLW�HLQHU�6FKLFKWGLFNH�YRQ�����J�P��YHU]LQNW�ZHUGHQ�RGHU�PLW�HLQHU�6FKLFKWGLFNH�YRQ����J�P��
� =LQN�XQG�PLW�HLQHU�IHVW�KDIWHQGHQ�(SR[LGKDU]EHVFKLFKWXQJ�PLW�HLQHU�0LQGHVWGLFNH�YRQ����PP�XQG�HLQHP�0LWWHOZHUW�YRQ�����PP�
� 'LFNH�YHUVHKHQ�ZHUGHQ���6LHKH�DXFK������

G� 'HU� 0|UWHO� VROOWH� 1RUPDOP|UWHO� RGHU� '�QQEHWWP|UWHO� PLW� GHU� 'UXFNIHVWLJNHLWVNODVVH� 0�� VHLQ�� 'LH� VHLWOLFKH� 0|UWHOGHFNXQJ� LQ�
� %LOG�����VROOWH�DXI����PP�HUK|KW�ZHUGHQ�XQG�GDV�0DXHUZHUN�VROOWH�PLW�3XW]P|UWHO�QDFK�(1�������YHUSXW]W�ZHUGHQ��

H� %HL� GHU� 3ODQXQJ� HLQHV� 3URMHNWHV� VROOWH� EHU�FNVLFKWLJW� ZHUGHQ�� GDVV� DXVWHQLWLVFKHU� QLFKWURVWHQGHU� 6WDKO� I�U� GHQ� (LQVDW]� LQ�
� DJJUHVVLYHU�8PJHEXQJ�QLFKW�JHHLJQHW�VHLQ�NDQQ��

(1'(�'(5�$10(5.81*�

���� %HLP� (LQVDW]� YRQ� XQJHVFK�W]WHP� %DXVWDKO� VROOWH� GLH� %HWRQGHFNXQJ� FQRP� GHQ� 6FKXW]� GHU� %HZHKUXQJ�
VLFKHUVWHOOHQ��

$10(5.81*� 'LH�DQ]XZHQGHQGHQ�:HUWH�YRQ�FQRP�VLQG�I�U�GDV�MHZHLOLJH�/DQG�LQ�VHLQHP�1DWLRQDOHQ�$QKDQJ�]X�ILQGHQ��
,Q�GHU�IROJHQGHQ�7DEHOOH�VLQG�GLH�HPSIRKOHQHQ�:HUWH�DQJHJHEHQ��
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˜ EPSIRKOHQH :HUWH I�U GDV NHQQPD� GHU %HWRQGHFNXQJ FQRP I�U %HZHKUXQJ DXV %DXVWDKOI��

0LQGHVW]HPHQWJHKDOWD�
NJ�P��

���� ���� ���� ���� ����

0D[LPDOHU�:DVVHU�=HPHQW�:HUW��

����� ����� ����� ����� �����

([SRVLWLRQVNODVVH��

0LQGHVWZHUWH�GHU�%HWRQGHFNXQJ�
PP�

0;�E�� ��� ��� ��F�� ��F� ��F�

0;�� �� ��� ��� ��� ���

0;�� �� �� ��� ��� ���

0;��DQG�0;�� �� �� �� ��G�� ���

D� $OOH�0LVFKXQJVYHUKlOWQLVVH�EDVLHUHQ�DXI�GHU�9HUZHQGXQJ�YRQ�QRUPDOHQ�*HVWHLQVN|UQXQJHQ�PLW�HLQHP�1HQQZHUW�GHV�*U|�WNRUQV�
� YRQ� K|FKVWHQV� ���PP��:HUGHQ� DQGHUH� .RUQJU|�HQ� YHUZHQGHW�� VROOWH� GHU� =HPHQWDQWHLO� XP� ����� I�U� *HVWHLQVN|UQXQJHQ�PLW�
� ���PP�XQG�XP������I�U�*HVWHLQVN|UQXQJHQ�PLW����PP�*U|�WNRUQ�HUK|KW��ZHUGHQ��

E� 6RIHUQ� GLH�0LQGHVWEHWRQGHFNXQJ�QXU� ���PP�EHWUlJW�� NDQQ�HUVDW]ZHLVH�HLQ� �� �� ��� ELV�ó� �� �� �� ��0LVFKXQJVYHUKlOWQLV� �=HPHQW� ��
� .DON� �� 6DQG� �� ���PP� *HVWHLQVN|UQXQJHQ� LQ� 9ROXPHQDQWHLOHQ�� HLQJHVHW]W� ZHUGHQ�� XP� GHQ� 8PJHEXQJVEHGLQJXQJHQ� GHU�
� ([SRVLWLRQVNODVVH�0;��]X�HQWVSUHFKHQ��

F� 'LH�:HUWH�I�U�GLH�%HWRQGHFNXQJ�N|QQHQ�DXI�HLQHQ�0LQGHVWZHUW�YRQ����PP�UHGX]LHUW�ZHUGHQ��ZHQQ�GHU�1HQQZHUW�GHV�*U|�WNRUQV�
� GHU�*HVWHLQVN|UQXQJHQ����PP�QLFKW��EHUVFKUHLWHW��

G� :HQQ� GLH�*HIDKU� EHVWHKW�� GDVV� GHU� )�OOEHWRQ�)URVW� DXVJHVHW]W� ZLUG�� VRODQJH� HU� QRFK� IHXFKW� LVW�� VROOWH� IURVWEHVWlQGLJHU� %HWRQ�
� YHUZHQGHW�ZHUGHQ��

(1'(�'(5�$10(5.81*�

���� 'DV� 9HU]LQNHQ� GHV� %HZHKUXQJVVWDKOV� VROOWH� HUVW� QDFK� GHP� %HDUEHLWHQ� RGHU� %LHJHQ� GHU� 6WDEVWlKOH�
HUIROJHQ��XP�HLQHQ�DXVUHLFKHQGHQ�6FKXW]�GHU�%HZHKUXQJ�VLFKHU]XVWHOOHQ��

���� )�U� YRUJHIHUWLJWH� /DJHUIXJHQEHZHKUXQJ� VLQG� LQ� (1������� 6FKXW]V\VWHPH� DXIJHI�KUW�� GLH� GXUFK� GHQ�
+HUVWHOOHU�]X�GHNODULHUHQ�VLQG��

4���4 6SDQQVWDKO 

���3�6RIHUQ�GHU�6SDQQVWDKO�HQWVSUHFKHQG�GHQ�$QZHQGXQJVUHJHOQ�LP�$EVFKQLWW���HLQJHEDXW�ZLUG��LVW�HU�I�U�GLH�
YRUJHVHKHQH�/HEHQVGDXHU�GHV�%DXZHUNV�XQG�GLH�|UWOLFKHQ�8PJHEXQJVEHGLQJXQJHQ�DXVUHLFKHQG�GDXHUKDIW��

���� :HQQ� 6SDQQVWDKO� YHU]LQNW� ZHUGHQ� VROO�� VROOWH� HU� VR� ]XVDPPHQJHVHW]W� VHLQ�� GDVV� HU� GXUFK� GHQ�
9HU]LQNXQJVYRUJDQJ�QLFKW�QDFKWHLOLJ�EHHLQIOXVVW�ZLUG��

4���� 6SDQQVWDKO]XEHK|U 

���3� 9HUDQNHUXQJHQ�� .XSSOXQJHQ�� 6SDQQJOLHGNDQlOH� XQG� +�OOURKUH� P�VVHQ� XQWHU� GHQ� 8PJHEXQJV�
EHGLQJXQJHQ��LQ�GHQHQ�VLH�HLQJHVHW]W�ZHUGHQ��NRUURVLRQVEHVWlQGLJ�VHLQ��

4���6 EUJlQ]XQJVEDXWHLOH XQG $XIODJHUZLQNHO 

���� 'LH� $QIRUGHUXQJHQ� DQ� GLH� 'DXHUKDIWLJNHLW� GHU� (UJlQ]XQJVEDXWHLOH� �)HXFKWHVSHUUVFKLFKWHQ� LQ�:lQGHQ��
0DXHUDQNHU��%lQGHU��$XIODJHU��.RQVROHQ�XQG�$XIODJHUZLQNHO��VLQG�LQ�(1��������DQJHJHEHQ��
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4�4 0DXHUZHUN LP EUGUHLFK 

���3�0DXHUZHUN� LP�(UGUHLFK�PXVV�VR�EHVFKDIIHQ�VHLQ�� GDVV�HV�GXUFK�GLHVHV�QLFKW� QDFKWHLOLJ�EHHLQWUlFKWLJW�
ZLUG��$QGHUHQIDOOV�LVW�HV�HQWVSUHFKHQG�]X�VFK�W]HQ��

���� (V� VROOWHQ� 0D�QDKPHQ� ]XP� 6FKXW]� GHV� 0DXHUZHUNV� YRU� 6FKlGHQ� LQIROJH� )HXFKWLJNHLW� DXV� GHP�
DQOLHJHQGHQ�(UGUHLFK�YRUJHVHKHQ�ZHUGHQ��

����:HQQ�]X�YHUPXWHQ�LVW��GDVV�GHU�%RGHQ�GXUFK�&KHPLNDOLHQ�NRQWDPLQLHUW�LVW��GLH�GDV�0DXHUZHUN�VFKlGLJHQ�
N|QQHQ��VROOWH�GDV�0DXHUZHUN�DXV�%DXVWRIIHQ�HUULFKWHW�ZHUGHQ��GLH�JHJHQ�GLHVH�&KHPLNDOLHQ�UHVLVWHQW�VLQG��
$QVRQVWHQ� VROOWH� HV� VR� JHJHQ� GLHVH� DJJUHVVLYHQ� &KHPLNDOLHQ� JHVFK�W]W� ZHUGHQ�� GDVV� GLHVH� QLFKW� LQ� GDV�
0DXHUZHUN�HLQGULQJHQ�N|QQHQ��

� EUPLWWOXQJ GHU 6FKQLWWNUlIWH 

��1 $OOJHPHLQHV 

���3� )�U� GHQ� 1DFKZHLV� HLQHV� MHGHQ� ]X� EHWUDFKWHQGHQ� *UHQ]]XVWDQGHV� PXVV� XQWHU� %HDFKWXQJ� IROJHQGHU�
3XQNWH�HLQ�%HPHVVXQJVPRGHOO�IHVWJHOHJW�ZHUGHQ��

�� HLQH�HQWVSUHFKHQGH�%HVFKUHLEXQJ�GHV�7UDJZHUNHV��GHU�YHUZHQGHWHQ�0DWHULDOLHQ�XQG�GHU�8PZHOWEHGLQ�
JXQJHQ��

�� GDV�9HUKDOWHQ�GHV�JDQ]HQ�7UDJZHUNHV�RGHU�YRQ�7HLOHQ�GDYRQ��LQ�%H]XJ�]XP�EHWUDFKWHWHQ�*UHQ]]XVWDQG��

�� GLH�(LQZLUNXQJHQ�XQG�LKUH�(LQOHLWXQJ�LQ�GDV�7UDJZHUN��:LUNXQJVZHLVH���

���3� 'HU� (QWZXUI� GHV� 7UDJZHUNV�� GDV� =XVDPPHQZLUNHQ� XQG� GLH� 9HUELQGXQJ� GHU� YHUVFKLHGHQHQ� %DXWHLOH�
P�VVHQ�VR�HUIROJHQ��GDVV�GLH�Q|WLJH�6WDQGVLFKHUKHLW�XQG�5REXVWKHLW�ZlKUHQG�GHU�$XVI�KUXQJ�XQG�1XW]XQJ�
VLFKHUJHVWHOOW�LVW��

���� %HUHFKQXQJVPRGHOOH� G�UIHQ� XQDEKlQJLJ� I�U� HLQ]HOQH� 7HLOH� HLQHV� 7UDJZHUNV� �ZLH� :lQGH�� DXIJHVWHOOW�
ZHUGHQ��VR�ODQJH��������3�HUI�OOW�LVW��

$10(5.81*� :HQQ� HLQ� 7UDJZHUN� DXV� HLQ]HOQHQ� .RQVWUXNWLRQVHOHPHQWHQ� EHVWHKW�� LVW� DXFK� GLH� *HVDPWVWDELOLWlW�
VLFKHU]XVWHOOHQ��

����'DV�9HUKDOWHQ�HLQHV�7UDJZHUNHV�VROOWH�HQWZHGHU�XQWHU�$QZHQGXQJ�

�� HLQHV� QLFKWOLQHDUHQ� %HUHFKQXQJVYHUIDKUHQV� XQWHU� %HU�FNVLFKWLJXQJ� GHV� MHZHLOLJHQ� 6SDQQXQJV�
'HKQXQJV�9HUKDOWHQV�GHV�0DWHULDOV��VLHKH��������

RGHU�

�� HLQHV�%HUHFKQXQJVYHUIDKUHQV�QDFK�GHU�(ODVWL]LWlWVWKHRULH�XQWHU�$QVDW]�HLQHV�OLQHDU�HODVWLVFKHQ�0DWHULDO�
YHUKDOWHQV�PLW�HLQHU�6WHLJXQJ�HQWVSUHFKHQG�GHP�6HNDQWHPRGXO�EHL�.XU]]HLWEHODVWXQJ��VLHKH��������

EHUHFKQHW�ZHUGHQ��

����'LH�(UJHEQLVVH�GHU�6FKQLWWNUDIWHUPLWWOXQJ�VROOWHQ�I�U�DOOH�%DXWHLOH�OLHIHUQ��

�� GLH�1RUPDONUlIWH�LQIROJH�YHUWLNDOHU�XQG�KRUL]RQWDOHU�%HDQVSUXFKXQJHQ��

�� GLH�6FKXENUlIWH�LQIROJH�YHUWLNDOHU�XQG�RGHU�KRUL]RQWDOHU�%HDQVSUXFKXQJHQ��

�� GLH�%LHJHPRPHQWH�LQIROJH�YHUWLNDOHU�XQG�RGHU�KRUL]RQWDOHU�%HDQVSUXFKXQJHQ��

�� GLH�7RUVLRQVPRPHQWH��ZHQQ�YRUKDQGHQ��

44 

DIN EN 1996-1-1:2010-12 
©

 D
IN

 D
eu

ts
ch

es
 In

st
itu

t f
ür

 N
or

m
un

g 
e.

 V
.; 

ST
B 

- S
am

m
lu

ng
 B

au
au

fs
ic

ht
lic

h 
ei

ng
ef

üh
rte

 T
ec

hn
is

ch
e 

Ba
ub

es
tim

m
un

ge
n 

/ w
w

w
.s

tb
-b

au
no

rm
en

.d
e

EN 1996-1-1:200� � $&:2009 �D� 

4�4 0DXHUZHUN LP EUGUHLFK 

���3�0DXHUZHUN� LP�(UGUHLFK�PXVV�VR�EHVFKDIIHQ�VHLQ�� GDVV�HV�GXUFK�GLHVHV�QLFKW� QDFKWHLOLJ�EHHLQWUlFKWLJW�
ZLUG��$QGHUHQIDOOV�LVW�HV�HQWVSUHFKHQG�]X�VFK�W]HQ��

���� (V� VROOWHQ� 0D�QDKPHQ� ]XP� 6FKXW]� GHV� 0DXHUZHUNV� YRU� 6FKlGHQ� LQIROJH� )HXFKWLJNHLW� DXV� GHP�
DQOLHJHQGHQ�(UGUHLFK�YRUJHVHKHQ�ZHUGHQ��

����:HQQ�]X�YHUPXWHQ�LVW��GDVV�GHU�%RGHQ�GXUFK�&KHPLNDOLHQ�NRQWDPLQLHUW�LVW��GLH�GDV�0DXHUZHUN�VFKlGLJHQ�
N|QQHQ��VROOWH�GDV�0DXHUZHUN�DXV�%DXVWRIIHQ�HUULFKWHW�ZHUGHQ��GLH�JHJHQ�GLHVH�&KHPLNDOLHQ�UHVLVWHQW�VLQG��
$QVRQVWHQ� VROOWH� HV� VR� JHJHQ� GLHVH� DJJUHVVLYHQ� &KHPLNDOLHQ� JHVFK�W]W� ZHUGHQ�� GDVV� GLHVH� QLFKW� LQ� GDV�
0DXHUZHUN�HLQGULQJHQ�N|QQHQ��

� EUPLWWOXQJ GHU 6FKQLWWNUlIWH 

��1 $OOJHPHLQHV 

���3� )�U� GHQ� 1DFKZHLV� HLQHV� MHGHQ� ]X� EHWUDFKWHQGHQ� *UHQ]]XVWDQGHV� PXVV� XQWHU� %HDFKWXQJ� IROJHQGHU�
3XQNWH�HLQ�%HPHVVXQJVPRGHOO�IHVWJHOHJW�ZHUGHQ��

�� HLQH�HQWVSUHFKHQGH�%HVFKUHLEXQJ�GHV�7UDJZHUNHV��GHU�YHUZHQGHWHQ�0DWHULDOLHQ�XQG�GHU�8PZHOWEHGLQ�
JXQJHQ��

�� GDV�9HUKDOWHQ�GHV�JDQ]HQ�7UDJZHUNHV�RGHU�YRQ�7HLOHQ�GDYRQ��LQ�%H]XJ�]XP�EHWUDFKWHWHQ�*UHQ]]XVWDQG��

�� GLH�(LQZLUNXQJHQ�XQG�LKUH�(LQOHLWXQJ�LQ�GDV�7UDJZHUN��:LUNXQJVZHLVH���

���3� 'HU� (QWZXUI� GHV� 7UDJZHUNV�� GDV� =XVDPPHQZLUNHQ� XQG� GLH� 9HUELQGXQJ� GHU� YHUVFKLHGHQHQ� %DXWHLOH�
P�VVHQ�VR�HUIROJHQ��GDVV�GLH�Q|WLJH�6WDQGVLFKHUKHLW�XQG�5REXVWKHLW�ZlKUHQG�GHU�$XVI�KUXQJ�XQG�1XW]XQJ�
VLFKHUJHVWHOOW�LVW��

���� %HUHFKQXQJVPRGHOOH� G�UIHQ� XQDEKlQJLJ� I�U� HLQ]HOQH� 7HLOH� HLQHV� 7UDJZHUNV� �ZLH� :lQGH�� DXIJHVWHOOW�
ZHUGHQ��VR�ODQJH��������3�HUI�OOW�LVW��

$10(5.81*� :HQQ� HLQ� 7UDJZHUN� DXV� HLQ]HOQHQ� .RQVWUXNWLRQVHOHPHQWHQ� EHVWHKW�� LVW� DXFK� GLH� *HVDPWVWDELOLWlW�
VLFKHU]XVWHOOHQ��

����'DV�9HUKDOWHQ�HLQHV�7UDJZHUNHV�VROOWH�HQWZHGHU�XQWHU�$QZHQGXQJ�

�� HLQHV� QLFKWOLQHDUHQ� %HUHFKQXQJVYHUIDKUHQV� XQWHU� %HU�FNVLFKWLJXQJ� GHV� MHZHLOLJHQ� 6SDQQXQJV�
'HKQXQJV�9HUKDOWHQV�GHV�0DWHULDOV��VLHKH��������

RGHU�

�� HLQHV�%HUHFKQXQJVYHUIDKUHQV�QDFK�GHU�(ODVWL]LWlWVWKHRULH�XQWHU�$QVDW]�HLQHV�OLQHDU�HODVWLVFKHQ�0DWHULDO�
YHUKDOWHQV�PLW�HLQHU�6WHLJXQJ�HQWVSUHFKHQG�GHP�6HNDQWHPRGXO�EHL�.XU]]HLWEHODVWXQJ��VLHKH��������

EHUHFKQHW�ZHUGHQ��

����'LH�(UJHEQLVVH�GHU�6FKQLWWNUDIWHUPLWWOXQJ�VROOWHQ�I�U�DOOH�%DXWHLOH�OLHIHUQ��

�� GLH�1RUPDONUlIWH�LQIROJH�YHUWLNDOHU�XQG�KRUL]RQWDOHU�%HDQVSUXFKXQJHQ��

�� GLH�6FKXENUlIWH�LQIROJH�YHUWLNDOHU�XQG�RGHU�KRUL]RQWDOHU�%HDQVSUXFKXQJHQ��

�� GLH�%LHJHPRPHQWH�LQIROJH�YHUWLNDOHU�XQG�RGHU�KRUL]RQWDOHU�%HDQVSUXFKXQJHQ��

�� GLH�7RUVLRQVPRPHQWH��ZHQQ�YRUKDQGHQ��
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���3� )�U� WUDJHQGH� %DXWHLOH� LVW� GHU�1DFKZHLV� LP�*UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� XQG� LP�*UHQ]]XVWDQG� GHU�
*HEUDXFKVWDXJOLFKNHLW�XQWHU�9HUZHQGXQJ�GHU�.UlIWH�DXV�GHU�6FKQLWWNUDIWHUPLWWOXQJ�]X�I�KUHQ��

����'LH�%HPHVVXQJVUHJHOQ�I�U�GHQ�1DFKZHLV� LP�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�XQG�GHQ�*UHQ]]XVWDQG�GHU�
*HEUDXFKVWDXJOLFKNHLW�VLQG�LQ�GHQ�$EVFKQLWWHQ���XQG���DQJHJHEHQ��

��2 7UDJYHUKDOWHQ LQ DX�HUJHZ|KQOLFKHQ )lOOHQ �DXVJHQRPPHQ EUGEHEHQ XQG %UDQG� 

���3�1HEHQ�GHU�7UDJZHUNVEHPHVVXQJ�I�U�/DVWHQ�DXV��EOLFKHU�1XW]XQJ�LVW�DXFK�DXVUHLFKHQG�VLFKHU]XVWHOOHQ��
GDVV�GDV�7UDJZHUN�EHL�PLVVEUlXFKOLFKHU�1XW]XQJ�RGHU�8QIDOO�QLFKW�SO|W]OLFK�HLQVW�U]W�RGHU�XQYHUKlOWQLVPl�LJ�
VWDUN�EHVFKlGLJW�ZLUG��

$10(5.81*� 9RQ�NHLQHP�%DXZHUN� NDQQ�HUZDUWHW�ZHUGHQ�� GDVV�HV� LQ�HLQHP�H[WUHPHQ�)DOO� �EHUK|KWHQ�/DVWHQ� XQG�
.UlIWHQ�VWDQGKlOW�RGHU�GDVV�NHLQ�9HUVDJHQ�YRQ�WUDJHQGHQ�%DXWHLOHQ�RGHU�7HLOHQ�GHV�7UDJZHUNV�HLQWULWW��,Q�HLQHP�NOHLQHQ�
*HElXGH�NDQQ�EHLVSLHOVZHLVH�GHU�$XVIDOO�HLQHV�7UDJJOLHGHV�]XP�YROOVWlQGLJHQ�9HUVDJHQ�I�KUHQ��

����'LH�%HU�FNVLFKWLJXQJ�GHV�7UDJYHUKDOWHQV� LQ�DX�HUJHZ|KQOLFKHQ�)lOOHQ�VROOWH�PLW�HLQHP�GHU�QDFKIROJHQG�
JHQDQQWHQ�9HUIDKUHQ�HUIROJHQ��

�� %HPHVVXQJ�YRQ�%DXWHLOHQ�I�U�DX�HUJHZ|KQOLFKHQ�(LQZLUNXQJHQ�QDFK�(1�����������

�� K\SRWKHWLVFKHU�$XVIDOO�HLQHV�ZHVHQWOLFKHQ�WUDJHQGHQ�%DXWHLOV��

�� GLH�9HUZHQGXQJ�HLQHV�5LQJDQNHUV\VWHPV��

�� 9HUULQJHUXQJ� GHV� 5LVLNRV� YRQ� DX�HUJHZ|KQOLFKHQ� (LQZLUNXQJHQ�� ]��%�� GXUFK� 9HUZHQGXQJ� YRQ� 6FKXW]�
HLQULFKWXQJHQ�JHJHQ�)DKU]HXJDQSUDOO��

��� IPSHUIHNWLRQHQ 

���3�,PSHUIHNWLRQHQ�VLQG�EHL�GHU�%HPHVVXQJ�]X�EHU�FNVLFKWLJHQ��

���� 'LH� $XVZLUNXQJ� YRQ� P|JOLFKHQ� ,PSHUIHNWLRQHQ� VROOWH� GXUFK� GLH� $QQDKPH� HLQHU� 6FKLHIVWHOOXQJ� GHV�

7UDJZHUNHV�PLW�HLQHP�:LQNHO�YRQ� � �WRWK���
�

 X ��UDG��EHU�FNVLFKWLJW�ZHUGHQ��

'DEHL�LVW�

KWRW� GLH�*HVDPWK|KH�GHV�7UDJZHUNHV�LQ�P��

'LH�GDUDXV�UHVXOWLHUHQGH�KRUL]RQWDOH�(LQZLUNXQJ�VROOWH�]XVlW]OLFK�]X�GHQ�DQGHUHQ�(LQZLUNXQJHQ�EHU�FNVLFKWLJW�
ZHUGHQ��

��4 7KHRULH II� 2UGQXQJ 

���3�'LH� HLQ]HOQHQ�7HLOH� YRQ�7UDJZHUNHQ�� GLH� QDFK�(1���������� EHPHVVHQH�0DXHUZHUNVZlQGH� HQWKDOWHQ��
P�VVHQ�UlXPOLFK�VR�DXVJHVWHLIW�VHLQ��GDVV�VLH�LQVJHVDPW�XQYHUVFKLHEOLFK�VLQG�E]Z��HLQWUHWHQGH�9HUIRUPXQJHQ�
LQ�GHU�%HUHFKQXQJ�EHU�FNVLFKWLJW�ZHUGHQ��

���� (LQH� %HU�FNVLFKWLJXQJ� GHU� 9HUIRUPXQJHQ� GHV� 7UDJZHUNHV� LVW� QLFKW� HUIRUGHUOLFK�� ZHQQ� GLH� ORWUHFKWHQ�
DXVVWHLIHQGHQ� %DXWHLOH� LQ� GHU� EHWUDFKWHWHQ� 5LFKWXQJ� GHU� %LHJHEHDQVSUXFKXQJ� LP� PD�JHEHQGHQ� XQWHUHQ�
6FKQLWW�GLH�%HGLQJXQJHQ�GHU�IROJHQGHQ�*OHLFKXQJHQ�HUI�OOHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

���3� )�U� WUDJHQGH� %DXWHLOH� LVW� GHU�1DFKZHLV� LP�*UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� XQG� LP�*UHQ]]XVWDQG� GHU�
*HEUDXFKVWDXJOLFKNHLW�XQWHU�9HUZHQGXQJ�GHU�.UlIWH�DXV�GHU�6FKQLWWNUDIWHUPLWWOXQJ�]X�I�KUHQ��

����'LH�%HPHVVXQJVUHJHOQ�I�U�GHQ�1DFKZHLV� LP�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�XQG�GHQ�*UHQ]]XVWDQG�GHU�
*HEUDXFKVWDXJOLFKNHLW�VLQG�LQ�GHQ�$EVFKQLWWHQ���XQG���DQJHJHEHQ��

��2 7UDJYHUKDOWHQ LQ DX�HUJHZ|KQOLFKHQ )lOOHQ �DXVJHQRPPHQ EUGEHEHQ XQG %UDQG� 

���3�1HEHQ�GHU�7UDJZHUNVEHPHVVXQJ�I�U�/DVWHQ�DXV��EOLFKHU�1XW]XQJ�LVW�DXFK�DXVUHLFKHQG�VLFKHU]XVWHOOHQ��
GDVV�GDV�7UDJZHUN�EHL�PLVVEUlXFKOLFKHU�1XW]XQJ�RGHU�8QIDOO�QLFKW�SO|W]OLFK�HLQVW�U]W�RGHU�XQYHUKlOWQLVPl�LJ�
VWDUN�EHVFKlGLJW�ZLUG��

$10(5.81*� 9RQ�NHLQHP�%DXZHUN� NDQQ�HUZDUWHW�ZHUGHQ�� GDVV�HV� LQ�HLQHP�H[WUHPHQ�)DOO� �EHUK|KWHQ�/DVWHQ� XQG�
.UlIWHQ�VWDQGKlOW�RGHU�GDVV�NHLQ�9HUVDJHQ�YRQ�WUDJHQGHQ�%DXWHLOHQ�RGHU�7HLOHQ�GHV�7UDJZHUNV�HLQWULWW��,Q�HLQHP�NOHLQHQ�
*HElXGH�NDQQ�EHLVSLHOVZHLVH�GHU�$XVIDOO�HLQHV�7UDJJOLHGHV�]XP�YROOVWlQGLJHQ�9HUVDJHQ�I�KUHQ��

����'LH�%HU�FNVLFKWLJXQJ�GHV�7UDJYHUKDOWHQV� LQ�DX�HUJHZ|KQOLFKHQ�)lOOHQ�VROOWH�PLW�HLQHP�GHU�QDFKIROJHQG�
JHQDQQWHQ�9HUIDKUHQ�HUIROJHQ��

�� %HPHVVXQJ�YRQ�%DXWHLOHQ�I�U�DX�HUJHZ|KQOLFKHQ�(LQZLUNXQJHQ�QDFK�(1�����������

�� K\SRWKHWLVFKHU�$XVIDOO�HLQHV�ZHVHQWOLFKHQ�WUDJHQGHQ�%DXWHLOV��

�� GLH�9HUZHQGXQJ�HLQHV�5LQJDQNHUV\VWHPV��

�� 9HUULQJHUXQJ� GHV� 5LVLNRV� YRQ� DX�HUJHZ|KQOLFKHQ� (LQZLUNXQJHQ�� ]��%�� GXUFK� 9HUZHQGXQJ� YRQ� 6FKXW]�
HLQULFKWXQJHQ�JHJHQ�)DKU]HXJDQSUDOO��

��� IPSHUIHNWLRQHQ 

���3�,PSHUIHNWLRQHQ�VLQG�EHL�GHU�%HPHVVXQJ�]X�EHU�FNVLFKWLJHQ��

���� 'LH� $XVZLUNXQJ� YRQ� P|JOLFKHQ� ,PSHUIHNWLRQHQ� VROOWH� GXUFK� GLH� $QQDKPH� HLQHU� 6FKLHIVWHOOXQJ� GHV�

7UDJZHUNHV�PLW�HLQHP�:LQNHO�YRQ� � �WRWK���
�

 X ��UDG��EHU�FNVLFKWLJW�ZHUGHQ��

'DEHL�LVW�

KWRW� GLH�*HVDPWK|KH�GHV�7UDJZHUNHV�LQ�P��

'LH�GDUDXV�UHVXOWLHUHQGH�KRUL]RQWDOH�(LQZLUNXQJ�VROOWH�]XVlW]OLFK�]X�GHQ�DQGHUHQ�(LQZLUNXQJHQ�EHU�FNVLFKWLJW�
ZHUGHQ��

��4 7KHRULH II� 2UGQXQJ 

���3�'LH� HLQ]HOQHQ�7HLOH� YRQ�7UDJZHUNHQ�� GLH� QDFK�(1���������� EHPHVVHQH�0DXHUZHUNVZlQGH� HQWKDOWHQ��
P�VVHQ�UlXPOLFK�VR�DXVJHVWHLIW�VHLQ��GDVV�VLH�LQVJHVDPW�XQYHUVFKLHEOLFK�VLQG�E]Z��HLQWUHWHQGH�9HUIRUPXQJHQ�
LQ�GHU�%HUHFKQXQJ�EHU�FNVLFKWLJW�ZHUGHQ��

���� (LQH� %HU�FNVLFKWLJXQJ� GHU� 9HUIRUPXQJHQ� GHV� 7UDJZHUNHV� LVW� QLFKW� HUIRUGHUOLFK�� ZHQQ� GLH� ORWUHFKWHQ�
DXVVWHLIHQGHQ� %DXWHLOH� LQ� GHU� EHWUDFKWHWHQ� 5LFKWXQJ� GHU� %LHJHEHDQVSUXFKXQJ� LP� PD�JHEHQGHQ� XQWHUHQ�
6FKQLWW�GLH�%HGLQJXQJHQ�GHU�IROJHQGHQ�*OHLFKXQJHQ�HUI�OOHQ��
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'DEHL�LVW�

KWRW� GLH�+|KH�GHV�7UDJZHUNHV�YRQ�2EHUNDQWH�)XQGDPHQW��

1(G� GHU�%HPHVVXQJVZHUW�GHU�YHUWLNDOHQ�(LQZLUNXQJHQ��DP�)X�SXQNW�GHV�*HElXGHV���

¦ (,� GLH� 6XPPH� GHU� %LHJHVWHLILJNHLW� DOOHU� YHUWLNDO� DXVVWHLIHQGHQ� %DXWHLOH� LQ� GHU� PD�JHEHQGHQ�
5LFKWXQJ��

$10(5.81*� gIIQXQJHQ� LQ�YHUWLNDO�DXVVWHLIHQGHQ�(OHPHQWHQ�PLW�HLQHU�)OlFKH�YRQ�ZHQLJHU�DOV���P��XQG�HLQHU�+|KH�
YRQ�QLFKW�PHKU�DOV�����K�G�UIHQ�YHUQDFKOlVVLJW�ZHUGHQ��

Q� GLH�$Q]DKO�GHU�*HVFKRVVH��

���� .DQQ� ���� ���� QLFKW� HUI�OOW� ZHUGHQ�� LVW� HLQ� 1DFKZHLV� GHU� 7UDJIlKLJNHLW� XQWHU� %HU�FNVLFKWLJXQJ� GHU�
9HUIRUPXQJHQ�]X�I�KUHQ��

$10(5.81*� (LQH�0HWKRGH�I�U�GLH�%HUHFKQXQJ�GHU�([]HQWUL]LWlW�HLQHV�$XVVWHLIXQJVNHUQV�LQIROJH�6FKLHIVWHOOXQJ�LVW�LQ�
$QKDQJ�%�DQJHJHEHQ��

��� 6FKQLWWNUDIWEHUHFKQXQJ YRQ %DXWHLOHQ 

����1 9HUWLNDO EHDQVSUXFKWH 0DXHUZHUNVZlQGH 

����1�1 $OOJHPHLQHV 

���� %HL� GHU� %HUHFKQXQJ� YHUWLNDO� EHDQVSUXFKWHU� :lQGH�� VLQG� IROJHQGH� 3XQNWH� EHL� GHU� %HPHVVXQJ� ]X�
EHU�FNVLFKWLJHQ��

�� GLUHNW�DXI�GLH�:DQG�HLQZLUNHQGH�YHUWLNDOH�/DVWHQ��

�� (IIHNWH�DXV�7KHRULH�,,��2UGQXQJ��

�� $XVPLWWHQ�� GLH� VLFK� DXV� GHU� $QRUGQXQJ� GHU�:lQGH� VRZLH� GHP�=XVDPPHQZLUNHQ� GHU�'HFNHQ� XQG� GHU�
DXVVWHLIHQGHQ�:lQGH�HUJHEHQ��

�� $XVPLWWHQ� LQIROJH� 8QJHQDXLJNHLWHQ� EHL� GHU� $XVI�KUXQJ� XQG� XQWHUVFKLHGOLFKHU� %DXVWRIIHLJHQVFKDIWHQ�
HLQ]HOQHU�7HLOH��

$10(5.81*� 6LHKH�(1��������KLQVLFKWOLFK�]XOlVVLJHU�0D�DEZHLFKXQJHQ��

����%HL�GHU�%HUHFKQXQJ�GHU�%LHJHPRPHQWH�VLQG�GLH�0DWHULDOHLJHQVFKDIWHQ�QDFK�$EVFKQLWW���� GDV�9HUKDOWHQ�
GHU�)XJHQ�XQG�GLH�3ULQ]LSLHQ�GHU�7UDJZHUNVOHKUH�DQ]XZHQGHQ��

$10(5.81*� (LQ� YHUHLQIDFKWH� 0HWKRGH� ]XU� %HUHFKQXQJ� YRQ� %LHJHPRPHQWHQ� LQ� HLQHP� $XVVWHLIXQJVNHUQ� LVW� LQ�
$QKDQJ�&�JHJHEHQ��$QKDQJ�&�����XQG�&�����G�UIHQ�EHL�MHGHU�$UW�GHU�%HUHFKQXQJ��HLQVFKOLH�OLFK�GHU�QDFK�GHU�(ODVWL]LWlWV�
WKHRULH��YHUZHQGHW�ZHUGHQ��

���3�(V� LVW�HLQH�XQJHZROOWH�$XVPLWWH�� HLQLW ���EHU�GLH�JDQ]H�+|KH�HLQHU�:DQG�DQ]XQHKPHQ��XP�8QJHQDXLJ�
NHLWHQ�EHL�GHU�$XVI�KUXQJ�]X�EHU�FNVLFKWLJHQ��

���� 'LH� XQJHZROOWH� $XVPLWWH�� HLQLW �� GDUI� PLW� KHI������ DQJHQRPPHQ� ZHUGHQ�� ZREHL� KHI� GLH� QDFK� ��������
EHUHFKQHWH�.QLFNOlQJH�GHU�:DQG�LVW��
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����1�2 .QLFNOlQJH YRQ 0DXHUZHUNVZlQGHQ 

���3� %HL� GHU� )HVWOHJXQJ� GHU� .QLFNOlQJH� HLQHU� :DQG� P�VVHQ� GLH� UHODWLYH� 6WHLILJNHLW� GHU� PLW� GHU� :DQG�
YHUEXQGHQHQ�%DXWHLOH�XQG�GLH�:LUNVDPNHLW�GHU�9HUELQGXQJHQ�EHU�FNVLFKWLJW�ZHUGHQ��

����(LQH�:DQG�GDUI�GXUFK�'HFNHQ�RGHU�'lFKHU��JHHLJQHW�DQJHRUGQHWH�4XHUZlQGH�RGHU�MHGHV�DQGHUH�lKQOLFK�
VWHLIH�%DXWHLOH��GDV�PLW�GHU�:DQG�YHUEXQGHQ�LVW��DXVJHVWHLIW�ZHUGHQ��

����:lQGH�G�UIHQ�DOV�DQ�HLQHU�6HLWH�DXVJHVWHLIW�DQJHVHKHQ�ZHUGHQ��ZHQQ��

�� ]ZLVFKHQ� GHU�:DQG� XQG� GHU� VLH� DXVVWHLIHQGHQ�:DQG� NHLQH� 5LVVH� ]X� HUZDUWHQ� VLQG�� G��K��� GDVV� EHLGH�
:lQGH� DXV�%DXVWRIIHQ�PLW� XQJHIlKU� JOHLFKHP�9HUIRUPXQJVYHUKDOWHQ� KHUJHVWHOOW� ZHUGHQ�� EHLGH�:lQGH�
HWZD�JOHLFK�EHODVWHW�VLQG��VLH�JOHLFK]HLWLJ�KHUJHVWHOOW�XQG�LP�9HUEDQG�JHPDXHUW�VLQG�XQG�XQWHUVFKLHGOLFKH�
%HZHJXQJHQ�GXUFK�]��%��6FKZLQGHQ��%HODVWXQJ�XVZ��QLFKW�HUZDUWHW�ZHUGHQ��

RGHU�

�� GLH�9HUELQGXQJ�]ZLVFKHQ�GHU�:DQG�XQG�GHU�VLH�DXVVWHLIHQGHQ�:DQG�VR�EHPHVVHQ�LVW��GDVV�DXIWUHWHQGH�
=XJ��XQG�'UXFNNUlIWH�GXUFK�0DXHUDQNHU�RGHU�lKQOLFKH�+LOIVPLWWHO�DXIJHQRPPHQ�ZHUGHQ��

���� $XVVWHLIHQGH� :lQGH� VROOWHQ� HLQH� /lQJH� YRQ� PLQGHVWHQV� ���� GHU� *HVFKRVVK|KH� XQG� HLQH� 'LFNH� YRQ�
PLQGHVWHQV�GHP����IDFKHQ�GHU�HIIHNWLYHQ�'LFNH�GHU�DXV]XVWHLIHQGHQ�:DQG�DXIZHLVHQ��

����:HQQ�GLH�DXVVWHLIHQGH�:DQG�GXUFK�gIIQXQJHQ�XQWHUEURFKHQ�LVW��VROOWH�GLH�/lQJH�GHU�:DQG�]ZLVFKHQ�GHQ�
GLH� DXV]XVWHLIHQGH�:DQG� HLQVFKOLH�HQGHQ�gIIQXQJHQ�PLQGHVWHQV� VR� JUR�� ZLH� QDFK� %LOG����� VHLQ�� XQG� GLH�
DXVVWHLIHQGH� :DQG� VROOWH� �EHU� HLQH� /lQJH� YRQ� PLQGHVWHQV� ���� GHU� *HVFKRVVK|KH� �EHU� MHGH� gIIQXQJ�
KLQDXVJHKHQ��

t

��

��
! K�� �

K K�

K�

tKK
t

�
�

��
�
� ��

�� ��

K�

 

/HJHQGH 
��� DXV]XVWHLIHQGH�

:DQG�
��� DXVVWHLIHQGH��

:DQG�
��� K���)HQVWHU��
��� K���7�U� 

%LOG ��1 ² 0LQGHVWOlQJH HLQHU DXVVWHLIHQGHQ :DQG PLW gIIQXQJHQ 
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���� :lQGH� G�UIHQ� DXFK� GXUFK� DQGHUH� %DXWHLOH� DOV� 0DXHUZHUNVZlQGH� DXVJHVWHLIW� ZHUGHQ�� ZHQQ� VLH� HLQH�
JOHLFKZHUWLJH�6WHLILJNHLW�ZLH�GLH�LQ�$EVDW]�����EHKDQGHOWH�DXVVWHLIHQGH�0DXHUZHUNVZDQG�EHVLW]HQ�XQG�VLH�PLW�
GHU� DXV]XVWHLIHQGHQ� :DQG� PLW� $QNHUQ� RGHU� 'UDKWDQNHUQ� VR� YHUEXQGHQ� VLQG�� GDVV� DXIWUHWHQGH� =XJ�� XQG�
'UXFNNUlIWH�DXIJHQRPPHQ�ZHUGHQ��

���� ,VW� EHL� DQ� ]ZHL� YHUWLNDOHQ�5lQGHUQ� DXVJHVWHLIWHQ�:lQGHQ� l�t����t�� RGHU� LVW� EHL� QXU� DQ� HLQHP� YHUWLNDOHQ�
5DQG�DXVJHVWHLIWHQ�:lQGHQ� l t����t��VR�VROOWHQ�GLHVH�:lQGH�ZLH�QXU�DP�:DQGNRSI�XQG�:DQGIX��JHKDOWHQH�
EHKDQGHOW�ZHUGHQ��'DEHL�LVW�l�GLH�/lQJH�GHU�:lQGH�]ZLVFKHQ�GHQ�DXVVWHLIHQGHQ�:lQGHQ�RGHU�HLQHP�(QGH��
XQG�t�LVW�GLH�'LFNH�GHU�DXVJHVWHLIWHQ�:DQG��

����:LUG�GLH�DXVJHVWHLIWH�:DQG�GXUFK�YHUWLNDOH�6FKOLW]H�XQG�RGHU�$XVVSDUXQJHQ��GLH��EHU�GLH�QDFK������������
]XOlVVLJHQ�6FKOLW]H�KLQDXVJHKHQ��JHVFKZlFKW��VR�VROOWH�HQWZHGHU�GLH�5HVWZDQGGLFNH�DOV�t�DQJHVHKHQ�ZHUGHQ��
RGHU� HV� VROOWH� DQ� GHU� 6WHOOH� GHV� 6FKOLW]HV� RGHU� GHU� $XVVSDUXQJ� HLQ� QLFKW� JHKDOWHQHU� 5DQG� DQJHQRPPHQ�
ZHUGHQ�� (LQ� QLFKW� JHKDOWHQHU� 5DQG� VROOWH� LPPHU� GDQQ� DQJHQRPPHQ� ZHUGHQ�� ZHQQ� GLH� QRFK� YHUEOHLEHQGH�
:DQGGLFNH�ZHQLJHU�DOV�GLH�+lOIWH�GHU�XUVSU�QJOLFKHQ�:DQGGLFNH�LVW��

����+DEHQ�:lQGH�gIIQXQJHQ��GHUHQ�OLFKWH�+|KH�JU|�HU�DOV�����GHU�OLFKWHQ�+|KH�GHU�:DQG�RGHU�GHUHQ�OLFKWH�
%UHLWH� JU|�HU� DOV� ���� GHU�:DQGOlQJH� RGHU� GHUHQ� )OlFKH� JU|�HU� DOV� ����� GHU� JHVDPWHQ�:DQGIOlFKH� LVW�� VR�
VROOWH�]XU�%HVWLPPXQJ�GHU�.QLFNOlQJH�GLH�:DQG�DOV�DQ�GHU�gIIQXQJ�QLFKW�JHKDOWHQ�DQJHVHKHQ�ZHUGHQ��

�����'LH�.QLFNOlQJH�LVW�ZLH�IROJW�DQ]XQHKPHQ��

KK QHI ρ � ������

'DEHL�LVW�

KHI� GLH�.QLFNOlQJH�GHU�:DQG��

K� GLH�OLFKWH�*HVFKRVVK|KH�GHU�:DQG���

ρQ� HLQ�$EPLQGHUXQJVIDNWRU�PLW�Q� ������RGHU����MH�QDFK�+DOWHUXQJ�GHU�DXV]XVWHLIHQGHQ�:DQG��

�����'HU�$EPLQGHUXQJVIDNWRU�ρQ�GDUI�ZLH�IROJW�DQJHQRPPHQ�ZHUGHQ��

�L��%HL�:lQGHQ��GLH�REHQ�XQG�XQWHQ�GXUFK�EHLGVHLWLJ�XQG�DXI�JOHLFKHU�+|KH�DXIJHODJHUWH�6WDKOEHWRQGHFNHQ�
RGHU�'lFKHU�RGHU�GXUFK�HLQH�HLQVHLWLJ�DXIJHODJHUWH�6WDKOEHWRQGHFNH�PLW�HLQHU�$XIODJHUWLHIH�YRQ�PLQGHVWHQV�
����GHU�:DQGGLFNH�JHKDOWHQ�VLQG��

ρ�� ������ ������

VRIHUQ�GLH�/DVWDXVPLWWH�DP�:DQGNRSI�QLFKW�JU|�HU�DOV�GDV�����IDFKH�GHU�:DQGGLFNH�LVW��DQGHUQIDOOV�VROOWH�

ρ�� ����� ������

JHVHW]W�ZHUGHQ��

�LL��%HL�:lQGHQ��GLH�REHQ�XQG�XQWHQ�GXUFK�EHLGVHLWLJ�XQG�DXI�JOHLFKHU�+|KH�DXIJHODJHUWH�+RO]EDONHQGHFNHQ�
RGHU�'lFKHU�RGHU�GXUFK�HLQVHLWLJ�DXIJHODJHUWH�+RO]EDONHQGHFNHQ�PLW�HLQHU�$XIODJHUWLHIH�YRQ�PLQGHVWHQV�����
GHU�:DQGGLFNH�±�DEHU�PLQGHVWHQV����PP�±�JHKDOWHQ�VLQG��

ρ�� ����� ������

�LLL�� %HL� DP�:DQGNRSI� XQG�:DQGIX�� XQG� DQ� HLQHP� YHUWLNDOHQ� 5DQG� �HLQ� 5DQG� QLFKW� JHKDOWHQ�� JHKDOWHQHQ�
:lQGHQ��

�� EHL�K�d ����l��
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ρ
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EN 1996-1-1:200� � $&:2009 �D� 

���� :lQGH� G�UIHQ� DXFK� GXUFK� DQGHUH� %DXWHLOH� DOV� 0DXHUZHUNVZlQGH� DXVJHVWHLIW� ZHUGHQ�� ZHQQ� VLH� HLQH�
JOHLFKZHUWLJH�6WHLILJNHLW�ZLH�GLH�LQ�$EVDW]�����EHKDQGHOWH�DXVVWHLIHQGH�0DXHUZHUNVZDQG�EHVLW]HQ�XQG�VLH�PLW�
GHU� DXV]XVWHLIHQGHQ� :DQG� PLW� $QNHUQ� RGHU� 'UDKWDQNHUQ� VR� YHUEXQGHQ� VLQG�� GDVV� DXIWUHWHQGH� =XJ�� XQG�
'UXFNNUlIWH�DXIJHQRPPHQ�ZHUGHQ��

���� ,VW� EHL� DQ� ]ZHL� YHUWLNDOHQ�5lQGHUQ� DXVJHVWHLIWHQ�:lQGHQ� l�t����t�� RGHU� LVW� EHL� QXU� DQ� HLQHP� YHUWLNDOHQ�
5DQG�DXVJHVWHLIWHQ�:lQGHQ� l t����t��VR�VROOWHQ�GLHVH�:lQGH�ZLH�QXU�DP�:DQGNRSI�XQG�:DQGIX��JHKDOWHQH�
EHKDQGHOW�ZHUGHQ��'DEHL�LVW�l�GLH�/lQJH�GHU�:lQGH�]ZLVFKHQ�GHQ�DXVVWHLIHQGHQ�:lQGHQ�RGHU�HLQHP�(QGH��
XQG�t�LVW�GLH�'LFNH�GHU�DXVJHVWHLIWHQ�:DQG��

����:LUG�GLH�DXVJHVWHLIWH�:DQG�GXUFK�YHUWLNDOH�6FKOLW]H�XQG�RGHU�$XVVSDUXQJHQ��GLH��EHU�GLH�QDFK������������
]XOlVVLJHQ�6FKOLW]H�KLQDXVJHKHQ��JHVFKZlFKW��VR�VROOWH�HQWZHGHU�GLH�5HVWZDQGGLFNH�DOV�t�DQJHVHKHQ�ZHUGHQ��
RGHU� HV� VROOWH� DQ� GHU� 6WHOOH� GHV� 6FKOLW]HV� RGHU� GHU� $XVVSDUXQJ� HLQ� QLFKW� JHKDOWHQHU� 5DQG� DQJHQRPPHQ�
ZHUGHQ�� (LQ� QLFKW� JHKDOWHQHU� 5DQG� VROOWH� LPPHU� GDQQ� DQJHQRPPHQ� ZHUGHQ�� ZHQQ� GLH� QRFK� YHUEOHLEHQGH�
:DQGGLFNH�ZHQLJHU�DOV�GLH�+lOIWH�GHU�XUVSU�QJOLFKHQ�:DQGGLFNH�LVW��

����+DEHQ�:lQGH�gIIQXQJHQ��GHUHQ�OLFKWH�+|KH�JU|�HU�DOV�����GHU�OLFKWHQ�+|KH�GHU�:DQG�RGHU�GHUHQ�OLFKWH�
%UHLWH� JU|�HU� DOV� ���� GHU�:DQGOlQJH� RGHU� GHUHQ� )OlFKH� JU|�HU� DOV� ����� GHU� JHVDPWHQ�:DQGIOlFKH� LVW�� VR�
VROOWH�]XU�%HVWLPPXQJ�GHU�.QLFNOlQJH�GLH�:DQG�DOV�DQ�GHU�gIIQXQJ�QLFKW�JHKDOWHQ�DQJHVHKHQ�ZHUGHQ��

�����'LH�.QLFNOlQJH�LVW�ZLH�IROJW�DQ]XQHKPHQ��

KK QHI ρ � ������

'DEHL�LVW�

KHI� GLH�.QLFNOlQJH�GHU�:DQG��

K� GLH�OLFKWH�*HVFKRVVK|KH�GHU�:DQG���

ρQ� HLQ�$EPLQGHUXQJVIDNWRU�PLW�Q� ������RGHU����MH�QDFK�+DOWHUXQJ�GHU�DXV]XVWHLIHQGHQ�:DQG��

�����'HU�$EPLQGHUXQJVIDNWRU�ρQ�GDUI�ZLH�IROJW�DQJHQRPPHQ�ZHUGHQ��

�L��%HL�:lQGHQ��GLH�REHQ�XQG�XQWHQ�GXUFK�EHLGVHLWLJ�XQG�DXI�JOHLFKHU�+|KH�DXIJHODJHUWH�6WDKOEHWRQGHFNHQ�
RGHU�'lFKHU�RGHU�GXUFK�HLQH�HLQVHLWLJ�DXIJHODJHUWH�6WDKOEHWRQGHFNH�PLW�HLQHU�$XIODJHUWLHIH�YRQ�PLQGHVWHQV�
����GHU�:DQGGLFNH�JHKDOWHQ�VLQG��

ρ�� ������ ������

VRIHUQ�GLH�/DVWDXVPLWWH�DP�:DQGNRSI�QLFKW�JU|�HU�DOV�GDV�����IDFKH�GHU�:DQGGLFNH�LVW��DQGHUQIDOOV�VROOWH�

ρ�� ����� ������

JHVHW]W�ZHUGHQ��

�LL��%HL�:lQGHQ��GLH�REHQ�XQG�XQWHQ�GXUFK�EHLGVHLWLJ�XQG�DXI�JOHLFKHU�+|KH�DXIJHODJHUWH�+RO]EDONHQGHFNHQ�
RGHU�'lFKHU�RGHU�GXUFK�HLQVHLWLJ�DXIJHODJHUWH�+RO]EDONHQGHFNHQ�PLW�HLQHU�$XIODJHUWLHIH�YRQ�PLQGHVWHQV�����
GHU�:DQGGLFNH�±�DEHU�PLQGHVWHQV����PP�±�JHKDOWHQ�VLQG��

ρ�� ����� ������

�LLL�� %HL� DP�:DQGNRSI� XQG�:DQGIX�� XQG� DQ� HLQHP� YHUWLNDOHQ� 5DQG� �HLQ� 5DQG� QLFKW� JHKDOWHQ�� JHKDOWHQHQ�
:lQGHQ��

�� EHL�K�d ����l��
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PLW�ρ��MH�QDFK�)DOO�YRQ��L��RGHU��LL���RGHU�

�� EHL�K�! ����l��

����
� ��

t 
K
lρ � ������

'DEHL�LVW�

l� GLH�/lQJH�GHU�:DQG��

$10(5.81*� :HUWH�I�U�ρ��VLQG�LQ�HLQHP�'LDJUDPP�LQ�$QKDQJ�'�GDUJHVWHOOW��

�LY��%HL�DP�:DQGNRSI�XQG�:DQGIX��XQG�DQ�]ZHL�YHUWLNDOHQ�5lQGHUQ�JHKDOWHQHQ�:lQGHQ��

�� EHL�K d������l��PLW�ρ��MH�QDFK�)DOO�YRQ��L��RGHU��LL���

��
�

�

�

� ρ
ρ

ρ

»¼
º

«¬
ª�

 

l
K
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RGHU�

�� EHL�K�!������l��

K
l��

�
�

 ρ � ������

'DEHL�LVW�

l� GLH�/lQJH�GHU�:DQG��

$10(5.81*� :HUWH�I�U�ρ��VLQG�LQ�HLQHP�'LDJUDPP�LQ�$QKDQJ�'�GDUJHVWHOOW��

����1�� EIIHNWLYH :DQGGLFNH 

����%HL� IROJHQGHQ� LQ��������GHILQLHUWHQ�:DQGDUWHQ�VROOWH�GLH�HIIHNWLYH�:DQGGLFNH� tHI�JOHLFK�GHU�YRUKDQGHQHQ�
:DQGGLFNH�JHVHW]W�ZHUGHQ��

�� HLQVFKDOLJH�:lQGH��

�� ]ZHLVFKDOLJH�:lQGH�RKQH�/XIWVFKLFKW��

�� HLQVFKDOLJHV�9HUEOHQGPDXHUZHUN��

�� :lQGH�PLW�5DQGVWUHLIHQYHUP|UWHOXQJ�GHU�/DJHUIXJHQ�XQG�

�� YHUI�OOWH�]ZHLVFKDOLJH�:lQGH��

���� 'LH� HIIHNWLYH�:DQGGLFNH� HLQHU�PLW� 3IHLOHUQ� NUDIWVFKO�VVLJ� YHUEXQGHQHQ�� DXVJHVWHLIWHQ�:DQG� HUJLEW� VLFK�
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'DEHL�LVW�

tHI� GLH�HIIHNWLYH�:DQGGLFNH��

ρW� HLQ�.RHIIL]LHQW�DXV�7DEHOOH������

t� GLH�'LFNH�GHU�:DQG��

7DEHOOH ��1 ² 6WHLILJNHLWVIDNWRU ρW�I�U :lQGH� GLH GXUFK 3IHLOHU DXVJHVWHLIW VLQG �VLHKH %LOG ��2� 

9HUKlOWQLV�GHU�˜ 3IHLOHUWLHIH�I�]XU�WDWVlFKOLFKHQ�'LFNH�GHU�
YHUEXQGHQHQ�:DQG��9HUKlOWQLV�GHV�3IHLOHUDEVWDQGHV�

�0LWWH�ELV�0LWWH��]X�3IHLOHUWLHIH��
�� �� ��

�� ���� ���� ����

��� ���� ���� ����

��� ���� ���� ����

$10(5.81*� (LQH�OLQHDUH�,QWHUSRODWLRQ�]ZLVFKHQ�GHQ�:HUWHQ�GHU�7DEHOOH�����LVW�]XOlVVLJ��

�

��

��

��
��

/HJHQGH 
��� 3IHLOHUDEVWDQG�
��� 3IHLOHUWLHIH�
��� 'LFNH�GHU�:DQG�
��� 3IHLOHUEUHLWH�

%LOG ��2 ² 6FKHPDWLVFKH DDUVWHOOXQJ GHU LQ 7DEHOOH ��1 YHUZHQGHWHQ DHILQLWLRQHQ 

����%HL�HLQHU�]ZHLVFKDOLJHQ�:DQG�PLW�/XIWVFKLFKW��GHUHQ�6FKDOHQ�PLW�0DXHUDQNHUQ�QDFK�����YHUEXQGHQ�VLQG��
VROOWH�GLH�HIIHNWLYH�:DQGGLFNH�tHI�QDFK�*OHLFKXQJ��������EHUHFKQHW�ZHUGHQ�

� �
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�WHIHI ttNt � � �������

'DEHL�LVW�

t���t�� GLH�WDWVlFKOLFKH�'LFNH�GHU�6FKDOHQ�RGHU�GHUHQ�HIIHNWLYH�'LFNH��EHUHFKQHW�QDFK�*OHLFKXQJ���������
VRIHUQ�PD�JHEHQG��ZREHL�t��GLH�'LFNH�GHU�$X�HQVFKDOH�RGHU�GHU�XQEHODVWHWHQ�6FKDOH�XQG� t��GLH�
'LFNH�GHU�LQQHUHQ�RGHU�GHU�WUDJHQGHQ�6FKDOH�LVW��

NWHI� GHU�)DNWRU�EHL�XQWHUVFKLHGOLFKHQ�(�0RGXOQ�GHU�6FKDOHQ�t� XQG t���

$10(5.81*� 'HU�:HUW�I�U�NWHI ��GHU�LQ�GHP�MHZHLOLJHQ�/DQG�]X�YHUZHQGHQ�LVW��GDUI�DXV�VHLQHP�1DWLRQDOHQ�$QKDQJ�HQW�
QRPPHQ�ZHUGHQ��'HU�HPSIRKOHQH�:HUW�YRQ�NWHI� �(��(��VROOWH�QLFKW�JU|�HU�DOV���JHZlKOW�ZHUGHQ��

����:HQQ�EHL�HLQHU�]ZHLVFKDOLJHQ�:DQG�PLW�/XIWVFKLFKW�QXU�HLQH�GHU�6FKDOHQ�EHODVWHW�LVW��GDUI�*OHLFKXQJ��������]XU�
%HUHFKQXQJ�GHU�HIIHNWLYHQ�:DQGGLFNH�EHQXW]W�ZHUGHQ��ZHQQ�GLH�0DXHUDQNHU�DXVUHLFKHQG�ELHJHZHLFK�VLQG��VR�
GDVV�GLH�EHODVWHWH�:DQGVFKDOH� YRQ�GHU�QLFKW�EHODVWHWHQ�:DQGVFKDOH�QLFKW�XQJ�QVWLJ�EHHLQIOXVVW�ZLUG��%HL�GHU�
%HUHFKQXQJ�GHU�HIIHNWLYHQ�:DQGGLFNH�VROOWH�GLH�'LFNH�GHU�XQEHODVWHWHQ�:DQGVFKDOH�QLFKW�JU|�HU�DOV�GLH�'LFNH�
GHU�EHODVWHWHQ�:DQGVFKDOH�DQJHVHW]W�ZHUGHQ��
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/HJHQGH 
��� 3IHLOHUDEVWDQG�
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��� 'LFNH�GHU�:DQG�
��� 3IHLOHUEUHLWH�
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'DEHL�LVW�
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����1�4 6FKODQNKHLW YRQ 0DXHUZHUNVZlQGHQ 

���3�$OV�6FKODQNKHLW�YRQ�0DXHUZHUNVZlQGHQ�ZLUG�GHU�4XRWLHQW�DXV�GHU�HIIHNWLYHQ�+|KH�KHI�GLYLGLHUW�GXUFK�GHQ�
:HUW�GHU�HIIHNWLYHQ�'LFNH�tHI�EH]HLFKQHW��
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VHLQ��

����2 9HUWLNDO EHDQVSUXFKWH %DXWHLOH DXV EHZHKUWHP 0DXHUZHUN 

����2�1 6FKODQNKHLW 

����'LH�6FKODQNKHLW�YHUWLNDO�EHDQVSUXFKWHU�EHZHKUWHU�%DXWHLOH� LQ�GHU�(EHQH�GHV�%DXWHLOV� LVW�QDFK���������]X�
EHVWLPPHQ��
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����'LH�6FKODQNKHLW�HLQHV�%DXWHLOV�VROOWH�QLFKW�JU|�HU�DOV����VHLQ��

����2�2 EIIHNWLYH 6SDQQZHLWH YRQ 0DXHUZHUNVEDONHQ 

����0LW� $XVQDKPH� EHL� 6FKHLEHQ� GDUI� GLH� HIIHNWLYH�6SDQQZHLWH� lHI� EHL� (LQIHOG�� XQG�'XUFKODXIWUlJHUQ� DOV� GHU�
NOHLQHUH�GHU�EHLGHQ�IROJHQGHQ�:HUWH�DQJHQRPPHQ�ZHUGHQ��VLHKH�%LOG�������

�� $EVWDQG�]ZLVFKHQ�GHQ�$XIODJHUPLWWHQ��

�� OLFKWHU�$EVWDQG�]ZLVFKHQ�GHQ�$XIODJHUQ�SOXV�GHU�1XW]K|KH�G��
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%LOG ��� ² EIIHNWLYH 6SDQQZHLWH HLQHV ELQIHOG- RGHU DXUFKODXIWUlJHUV 

����'LH�HIIHNWLYH�6SDQQZHLWH�lHI�HLQHV�.UDJDUPV�GDUI�DOV�GHU�NOHLQHUH�GHU�EHLGHQ�IROJHQGHQ�:HUWH�JHQRPPHQ�
ZHUGHQ��VLHKH�%LOG�������

�� $EVWDQG�]ZLVFKHQ�GHP�(QGH�GHV�.UDJDUPV�XQG�GHU�$XIODJHUPLWWH��

�� $EVWDQG�]ZLVFKHQ�GHP�(QGH�GHV�.UDJDUPV�XQG�GHP�$XIODJHUUDQG�SOXV�GHU�+lOIWH�GHU�1XW]K|KH�G��
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/HJHQGH 
��� %HZHKUXQJ�
��� t���RGHU�G��� GHU�NOHLQHUH�GHU�EHLGHQ�

:HUWH�LVW�PD�JHEHQG�

%LOG ��4 ² EIIHNWLYH 6SDQQZHLWH HLQHV .UDJDUPHV 

����'LH�HIIHNWLYH�6SDQQZHLWH�YRQ�6FKHLEHQ�GDUI�QDFK���������EHVWLPPW�ZHUGHQ��

����2�� 9HUWLNDO EHDQVSUXFKWH 0DXHUZHUNVVFKHLEHQ 

����0DXHUZHUNVVFKHLEHQ�VLQG�YHUWLNDO�EHODVWHWH�:lQGH�RGHU�7HLOH�YRQ�:lQGHQ��GLH�gIIQXQJHQ��EHUEU�FNHQ��
EHL� GHQHQ� GDV� 9HUKlOWQLV� GHU� JHVDPWHQ� :DQGK|KH� �EHU� GHU� gIIQXQJ� ]XU� HIIHNWLYHQ� 6W�W]ZHLWH� �EHU� GHU�
gIIQXQJ� PLQGHVWHQV� ���� EHWUlJW�� 'LH� HIIHNWLYH� 6SDQQZHLWH� GHU� 0DXHUZHUNVVFKHLEH� GDUI� ZLH� IROJW� DQJH�
QRPPHQ�ZHUGHQ��

lHI� ������lFO� �������

'DEHL�LVW�

lFO� GLH�OLFKWH�:HLWH�GHU�gIIQXQJ��VLHKH�%LOG������

����$OV�%HODVWXQJ� VROOWHQ� DOOH� �EHU� GHU� HIIHNWLYHQ�6W�W]ZHLWH� GHU�6FKHLEH� YRUKDQGHQHQ� YHUWLNDOHQ� /DVWHQ� LQ�
5HFKQXQJ�JHVWHOOW�ZHUGHQ��'LHV�JLOW� QLFKW� I�U�/DVWHQ��GLH�GXUFK�DQGHUH�%DXWHLOH��ZLH� ]��%��GDU�EHU� OLHJHQGH�
'HFNHQ��GLH�DOV�=XJEDQG�ZLUNHQ��DXIJHQRPPHQ�ZHUGHQ�N|QQHQ��

���� =XU� %HVWLPPXQJ� YRQ� %LHJHPRPHQWHQ� LVW� GLH� 0DXHUZHUNVVFKHLEH� DOV� (LQIHOGWUlJHU� QDFK� %LOG�����
DQ]XQHKPHQ��

lHI

lFO

��

K�!�lHI � �

�

/HJHQGH 
��� %HZHKUXQJ�

%LOG ��� ² )HVWOHJXQJHQ ]XU %HUHFKQXQJ GHU HIIHNWLYHQ 6W�W]ZHLWH E]Z� GHU +|KH HLQHU 
0DXHUZHUNVVFKHLEH 
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��

G

t

lHI

��

/HJHQGH 
��� %HZHKUXQJ�
��� t���RGHU�G��� GHU�NOHLQHUH�GHU�EHLGHQ�

:HUWH�LVW�PD�JHEHQG�

%LOG ��4 ² EIIHNWLYH 6SDQQZHLWH HLQHV .UDJDUPHV 

����'LH�HIIHNWLYH�6SDQQZHLWH�YRQ�6FKHLEHQ�GDUI�QDFK���������EHVWLPPW�ZHUGHQ��

����2�� 9HUWLNDO EHDQVSUXFKWH 0DXHUZHUNVVFKHLEHQ 

����0DXHUZHUNVVFKHLEHQ�VLQG�YHUWLNDO�EHODVWHWH�:lQGH�RGHU�7HLOH�YRQ�:lQGHQ��GLH�gIIQXQJHQ��EHUEU�FNHQ��
EHL� GHQHQ� GDV� 9HUKlOWQLV� GHU� JHVDPWHQ� :DQGK|KH� �EHU� GHU� gIIQXQJ� ]XU� HIIHNWLYHQ� 6W�W]ZHLWH� �EHU� GHU�
gIIQXQJ� PLQGHVWHQV� ���� EHWUlJW�� 'LH� HIIHNWLYH� 6SDQQZHLWH� GHU� 0DXHUZHUNVVFKHLEH� GDUI� ZLH� IROJW� DQJH�
QRPPHQ�ZHUGHQ��

lHI� ������lFO� �������

'DEHL�LVW�

lFO� GLH�OLFKWH�:HLWH�GHU�gIIQXQJ��VLHKH�%LOG������

����$OV�%HODVWXQJ� VROOWHQ� DOOH� �EHU� GHU� HIIHNWLYHQ�6W�W]ZHLWH� GHU�6FKHLEH� YRUKDQGHQHQ� YHUWLNDOHQ� /DVWHQ� LQ�
5HFKQXQJ�JHVWHOOW�ZHUGHQ��'LHV�JLOW� QLFKW� I�U�/DVWHQ��GLH�GXUFK�DQGHUH�%DXWHLOH��ZLH� ]��%��GDU�EHU� OLHJHQGH�
'HFNHQ��GLH�DOV�=XJEDQG�ZLUNHQ��DXIJHQRPPHQ�ZHUGHQ�N|QQHQ��

���� =XU� %HVWLPPXQJ� YRQ� %LHJHPRPHQWHQ� LVW� GLH� 0DXHUZHUNVVFKHLEH� DOV� (LQIHOGWUlJHU� QDFK� %LOG�����
DQ]XQHKPHQ��

lHI

lFO

��

K�!�lHI � �

�

/HJHQGH 
��� %HZHKUXQJ�

%LOG ��� ² )HVWOHJXQJHQ ]XU %HUHFKQXQJ GHU HIIHNWLYHQ 6W�W]ZHLWH E]Z� GHU +|KH HLQHU 
0DXHUZHUNVVFKHLEH 
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����2�4 6FKQLWWNUDIWXPODJHUXQJ 

���� ,Q� EHZHKUWHQ� %DXWHLOHQ�� N|QQHQ� GLH� QDFK� GHU� (ODVWL]LWlWVWKHRULH� HUPLWWHOWHQ� 6FKQLWWNUDIWYHUOlXIH� XQWHU�
%HU�FNVLFKWLJXQJ�GHV�*OHLFKJHZLFKWHV� XPJHODJHUW� ZHUGHQ��ZHQQ� GLH� %DXWHLOH� DXVUHLFKHQG� GXNWLO� VLQG��'DV�
NDQQ� DQJHQRPPHQ� ZHUGHQ�� ZHQQ� GDV� 9HUKlOWQLV� GHV� $EVWDQGHV� GHU� 1XOOOLQLH� [� ]XU� 1XW]K|KH� G� YRU� GHU�
0RPHQWHQXPODJHUXQJ� QLFKW� JU|�HU� DOV� ���� LVW�� 'LH� $XVZLUNXQJHQ� HLQHU� 0RPHQWHQXPODJHUXQJ� DXI� GLH�
JHVDPWH�%HPHVVXQJ�VROOWHQ�LQ�hEHUHLQVWLPPXQJ�PLW�(1����������EHU�FNVLFKWLJW�ZHUGHQ��

����2�� %HJUHQ]XQJ GHU 6SDQQZHLWH ELHJHEHDQVSUXFKWHU EHZHKUWHU %DXWHLOH 

����'LH�6SDQQZHLWH�HLQHV�EHZHKUWHQ�0DXHUZHUNVEDXWHLOV�VROOWH�HQWVSUHFKHQG�7DEHOOH�����EHJUHQ]W�ZHUGHQ��

7DEHOOH ��2 ² *UHQ]ZHUWH GHV 9HUKlOWQLVVHV YRQ HIIHNWLYHU 6SDQQZHLWH ]XU HIIHNWLYHQ +|KH EHL 
:lQGHQ� GLH GXUFK 3ODWWHQ E]Z� %DONHQELHJXQJ EHDQVSUXFKW ZHUGHQ� XQG %DONHQ 

9HUKlOWQLV�GHU�HIIHNWLYHQ�6SDQQZHLWH�]XU�1XW]K|KH��lHI �G��RGHU�
HIIHNWLYHQ�'LFNH��lHI �tHI����

:DQG�XQWHU�3ODWWHQELHJXQJ�� %DONHQ�

(LQIHOGWUlJHU�� ��� ���

'XUFKODXIWUlJHU�� ��� ���

=ZHLDFKVLJ�JHVSDQQW�� ��� ²�

.UDJDUP�� ��� ��
$10(5.81*� �)�U� IUHLVWHKHQGH�:lQGH�� GLH�QLFKW�7HLO�HLQHV�*HElXGHV� VLQG�XQG��EHUZLHJHQG�DXI�:LQG�EHDQVSUXFKW�
ZHUGHQ��G�UIHQ�GLH�I�U�:lQGH�DQJHJHEHQHQ�9HUKlOWQLVZHUWH�XP������HUK|KW�ZHUGHQ��ZHQQ�GLHVH�:lQGH�NHLQHQ�3XW]�
KDEHQ��GHU�LQIROJH�9HUIRUPXQJHQ�EHVFKlGLJW�ZHUGHQ�NDQQ��

�
����%HL�(LQIHOG��RGHU�'XUFKODXIWUlJHUQ�GDUI�GHU�OLFKWH�$EVWDQG�GHU�KRUL]RQWDOHQ�+DOWHUXQJHQ�lU�QLFKW�JU|�HU�VHLQ�
DOV��

lU�d����EF� �������

RGHU�

�
F

��� E
G

l dU �� �������

ZREHL�GHU�NOHLQHUH�GHU�EHLGHQ�:HUWH�PD�JHEHQG�LVW��

'DEHL�LVW�

G� GLH�1XW]K|KH�GHV�%DXWHLOV��

EF� GLH�%UHLWH�GHV�'UXFNJXUWHV�LQ�GHU�0LWWH�]ZLVFKHQ�GHQ�+DOWHUXQJHQ��

����%HL�HLQHP�.UDJDUP��GHU�VHLWOLFK�QXU�DP�$XIODJHU�JHKDOWHQ�ZLUG��VROOWH�GHU�OLFKWH�$EVWDQG� l�YRP�.UDJDUP�
HQGH�ELV�]XP�$XIODJHUUDQG�IROJHQGH�:HUWH�QLFKW��EHUVFKUHLWHQ��

lU�d����EF �������

RGHU�

����
FU E

G
l d � �������

ZREHL�GHU�NOHLQHUH�GHU�EHLGHQ�:HUWH�PD�JHEHQG�LVW��

�� 
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����2�4 6FKQLWWNUDIWXPODJHUXQJ 

���� ,Q� EHZHKUWHQ� %DXWHLOHQ�� N|QQHQ� GLH� QDFK� GHU� (ODVWL]LWlWVWKHRULH� HUPLWWHOWHQ� 6FKQLWWNUDIWYHUOlXIH� XQWHU�
%HU�FNVLFKWLJXQJ�GHV�*OHLFKJHZLFKWHV� XPJHODJHUW� ZHUGHQ��ZHQQ� GLH� %DXWHLOH� DXVUHLFKHQG� GXNWLO� VLQG��'DV�
NDQQ� DQJHQRPPHQ� ZHUGHQ�� ZHQQ� GDV� 9HUKlOWQLV� GHV� $EVWDQGHV� GHU� 1XOOOLQLH� [� ]XU� 1XW]K|KH� G� YRU� GHU�
0RPHQWHQXPODJHUXQJ� QLFKW� JU|�HU� DOV� ���� LVW�� 'LH� $XVZLUNXQJHQ� HLQHU� 0RPHQWHQXPODJHUXQJ� DXI� GLH�
JHVDPWH�%HPHVVXQJ�VROOWHQ�LQ�hEHUHLQVWLPPXQJ�PLW�(1����������EHU�FNVLFKWLJW�ZHUGHQ��

����2�� %HJUHQ]XQJ GHU 6SDQQZHLWH ELHJHEHDQVSUXFKWHU EHZHKUWHU %DXWHLOH 

����'LH�6SDQQZHLWH�HLQHV�EHZHKUWHQ�0DXHUZHUNVEDXWHLOV�VROOWH�HQWVSUHFKHQG�7DEHOOH�����EHJUHQ]W�ZHUGHQ��

7DEHOOH ��2 ² *UHQ]ZHUWH GHV 9HUKlOWQLVVHV YRQ HIIHNWLYHU 6SDQQZHLWH ]XU HIIHNWLYHQ +|KH EHL 
:lQGHQ� GLH GXUFK 3ODWWHQ E]Z� %DONHQELHJXQJ EHDQVSUXFKW ZHUGHQ� XQG %DONHQ 

9HUKlOWQLV�GHU�HIIHNWLYHQ�6SDQQZHLWH�]XU�1XW]K|KH��lHI �G��RGHU�
HIIHNWLYHQ�'LFNH��lHI �tHI����

:DQG�XQWHU�3ODWWHQELHJXQJ�� %DONHQ�

(LQIHOGWUlJHU�� ��� ���

'XUFKODXIWUlJHU�� ��� ���

=ZHLDFKVLJ�JHVSDQQW�� ��� ²�

.UDJDUP�� ��� ��
$10(5.81*� �)�U� IUHLVWHKHQGH�:lQGH�� GLH�QLFKW�7HLO�HLQHV�*HElXGHV� VLQG�XQG��EHUZLHJHQG�DXI�:LQG�EHDQVSUXFKW�
ZHUGHQ��G�UIHQ�GLH�I�U�:lQGH�DQJHJHEHQHQ�9HUKlOWQLVZHUWH�XP������HUK|KW�ZHUGHQ��ZHQQ�GLHVH�:lQGH�NHLQHQ�3XW]�
KDEHQ��GHU�LQIROJH�9HUIRUPXQJHQ�EHVFKlGLJW�ZHUGHQ�NDQQ��

�
����%HL�(LQIHOG��RGHU�'XUFKODXIWUlJHUQ�GDUI�GHU�OLFKWH�$EVWDQG�GHU�KRUL]RQWDOHQ�+DOWHUXQJHQ�lU�QLFKW�JU|�HU�VHLQ�
DOV��

lU�d����EF� �������

RGHU�
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ZREHL�GHU�NOHLQHUH�GHU�EHLGHQ�:HUWH�PD�JHEHQG�LVW��

'DEHL�LVW�

G� GLH�1XW]K|KH�GHV�%DXWHLOV��

EF� GLH�%UHLWH�GHV�'UXFNJXUWHV�LQ�GHU�0LWWH�]ZLVFKHQ�GHQ�+DOWHUXQJHQ��

����%HL�HLQHP�.UDJDUP��GHU�VHLWOLFK�QXU�DP�$XIODJHU�JHKDOWHQ�ZLUG��VROOWH�GHU�OLFKWH�$EVWDQG� l�YRP�.UDJDUP�
HQGH�ELV�]XP�$XIODJHUUDQG�IROJHQGH�:HUWH�QLFKW��EHUVFKUHLWHQ��
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'DEHL�LVW�

EF� GLH�%UHLWH�DP�$XIODJHUUDQG��

����� 6FKXEEHDQVSUXFKWH $XVVWHLIXQJVZlQGH 

����%HL�GHU�%HUHFKQXQJ�VFKXEEHDQVSUXFKWHU�:lQGH�VHW]W�VLFK�GLH�6WHLILJNHLW�GHU�:DQG�DXV�GHU�:DQG�XQG�GHU�
PLWZLUNHQGHQ�%UHLWH�GHU�4XHUZlQGH�]XVDPPHQ��%HL�:lQGHQ��GLH�PLQGHVWHQV�GRSSHOW�VR�KRFK�ZLH�ODQJ�VLQG��
GDUI�GHU�(LQIOXVV�GHU�6FKXEYHUIRUPXQJHQ�DXI�GLH�6WHLILJNHLW�YHUQDFKOlVVLJW�ZHUGHQ��

���� (LQH�4XHUZDQG� RGHU� HLQ� 7HLO� GDYRQ� NDQQ� EHL� GHU� %HPHVVXQJ� DOV� )ODQVFK� GHU� DXVVWHLIHQGHQ�:DQG� LQ�
5HFKQXQJ� JHVWHOOW� ZHUGHQ�� ZHQQ� GLH� 9HUELQGXQJ� GHU� :DQGVFKHLEH� PLW� GHP� *XUW� LQ� GHU� /DJH� LVW�� GLH�
HQWVSUHFKHQGHQ� 6FKXENUlIWH� DXI]XQHKPHQ� XQG� ZHQQ� GHU� *XUW� LQQHUKDOE� GHU� DQJHQRPPHQHQ� /lQJH� QLFKW�
DXVNQLFNW��

���� 'LH� PLWWUDJHQGH� %UHLWH� GHV� *XUWHV� HLQHU� 4XHUZDQG� LVW� JOHLFK� GHU� 'LFNH� GHU� :DQGVFKHLEH� ]X]�JOLFK�
EHLGHUVHLWLJ�±�VRZHLW�YRUKDQGHQ�±�GHV�NOHLQVWHQ�GHU�QDFKVWHKHQGHQ�:HUWH��VLHKH�DXFK�%LOG�������

�� KWRW����ZREHL�KWRW�GLH�JHVDPWH�+|KH�GHU�:DQGVFKHLEH�LVW��

�� GLH�+lOIWH�GHV�$EVWDQGHV�]ZLVFKHQ�6FKXEZlQGHQ��l���ZHQQ�GLHVH�PLW�GHU�4XHUZDQG�YHUEXQGHQ�VLQG��

�� GHU�$EVWDQG�YRP�:DQGHQGH��

�� GLH�+lOIWH�GHU�OLFKWHQ�+|KH��K���

�� GDV��IDFKH�GHU�'LFNH�GHU�4XHUZDQG�t��

����,Q�4XHUZlQGHQ�G�UIHQ�gIIQXQJHQ�NOHLQHU�DOV�K���RGHU�l���DX�HU�$FKW�JHODVVHQ�ZHUGHQ��gIIQXQJHQ�JU|�HU�
DOV�K���RGHU�l���VLQG�DOV�:DQGHQGH�]X�EHWUDFKWHQ��

��

�� lV

��
/HJHQGH 

��� GHU�NOHLQHUH�:HUW�YRQ�

� �

��� 4XHUZDQG�
��� DXVVWHLIHQGH�:DQG�

°
°
¯

°°
®
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WRW

�
�
�

%LOG ��6 ² 0LWZLUNHQGH %UHLWH EHL DXI 6FKXE EHDQVSUXFKWHQ :lQGHQ 

���� .|QQHQ� GLH� *HVFKRVVGHFNHQ� DOV� VWHLIH� 6FKHLEHQ� DQJHVHKHQ� ZHUGHQ�� VR� VLQG� GLH� ZDDJHUHFKWHQ�
*HVFKRVVODVWHQ�QDFK�GHQ�6WHLILJNHLWHQ�GHU�DXVVWHLIHQGHQ�:lQGH�DXI�GLHVH�]X�YHUWHLOHQ��

���3�/LHJW�GLH�UHVXOWLHUHQGH�ZDDJHUHFKWH�.UDIW�ZHJHQ�GHU�XQV\PPHWULVFKHQ�$QRUGQXQJ�GHU�:DQGVFKHLEHQ�LP�
*UXQGULVV�RGHU�DXV�DQGHUHQ�*U�QGHQ�DX�HUPLWWLJ�]XP�6WHLILJNHLWVPLWWHOSXQNW�GHV�6\VWHPV��VR�LVW�GLH�:LUNXQJ�
GHU�7RUVLRQVEHODVWXQJ�DXI�GLH�HLQ]HOQHQ�$XVVWHLIXQJVVFKHLEHQ�]X�YHUIROJHQ��7RUVLRQ���
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���� %LOGHQ� GLH� 'HFNHQ� NHLQH� DXVUHLFKHQG� VWHLIH� 6FKHLEHQ� �GLHV� JLOW� ]��%�� I�U�'HFNHQ� DXV� QLFKW� JHNRSSHOWHQ�
%HWRQIHUWLJWHLOHQ���VROOWHQ�GLH�:LQGVFKHLEHQ�I�U�GLH�ZDDJHUHFKWH�.UDIW�DXV�GHQMHQLJHQ�'HFNHQWHLOHQ�EHPHVVHQ�
ZHUGHQ�� ZHOFKH� GLUHNW� DXIOLHJHQ�� $QVRQVWHQ� LVW� HLQH� 6FKQLWWNUDIWHUPLWWOXQJ� XQWHU� $QVDW]� TXDVL�ELHJHVWHLIHU�
.QRWHQ�DXV]XI�KUHQ��

����'LH�JU|�WH�KRUL]RQWDOH�6FKXENUDIW�HLQHU�DXVVWHLIHQGHQ�:DQG�GDUI�XP������DEJHPLQGHUW�ZHUGHQ��ZHQQ�GLH�
YRQ�SDUDOOHO�YHUODXIHQGHQ�:lQGHQ�DXI]XQHKPHQGHQ�6FKXENUlIWH�HQWVSUHFKHQG�HUK|KW�ZHUGHQ��

���� )�U� GLH� (UPLWWOXQJ� GHU� NOHLQVWHQ�� GHQ� %HPHVVXQJVZHUW� GHV� 6FKXEZLGHUVWDQGHV� DXVPDFKHQGHQ�
1RUPDONUDIW�GDUI�EHL�]ZHLDFKVLJ�JHVSDQQWHQ�'HFNHQ�GLH�YHUWLNDOH�/DVW�JOHLFKPl�LJ�DXI�GLH�GDUXQWHU�OLHJHQGHQ�
:lQGH�YHUWHLOW�ZHUGHQ��%HL�HLQDFKVLJ�JHVSDQQWHQ�'HFNHQ�RGHU�'lFKHUQ�GDUI�]XU�(UPLWWOXQJ�GHU�1RUPDONUDIW�
I�U� GLH� QLFKW� GLUHNW� EHODVWHWHQ�:lQGH� GHU� XQWHUHQ� *HVFKRVVH� HLQH� /DVWYHUWHLOXQJ� XQWHU� ���� DQJHQRPPHQ�
ZHUGHQ��

����� 'LH� 6FKXEVSDQQXQJVYHUWHLOXQJ� NDQQ� �EHU� GHQ� �EHUGU�FNWHQ� %HUHLFK� GHU� :DQG� DOV� NRQVWDQW� DQJH�
QRPPHQ�ZHUGHQ��

����4 %HZHKUWH 0DXHUZHUNVEDXWHLOH XQWHU 6FKXEEHDQVSUXFKXQJ 

���� %HL� GHU� %HUHFKQXQJ� GHV� %HPHVVXQJVZHUWHV� GHU� YRQ� %DXWHLOHQ� DXI]XQHKPHQGHQ� 4XHUNUDIW� EHL�
JOHLFKPl�LJ�YHUWHLOWHU�/DVW�GDUI�DQJHQRPPHQ�ZHUGHQ��GDVV�GHU�*U|�WZHUW�GHU�4XHUNUDIW�LP�$EVWDQG�YRQ�G���
YRP�$XIODJHUUDQG�YRUKDQGHQ�LVW��ZREHL�G�GLH�1XW]K|KH�GHV�%DXWHLOV�LVW��

���� :HQQ� GHU� *U|�WZHUW� GHU� 4XHUNUDIW� LP� $EVWDQG� YRQ� G��� YRP� $XIODJHUUDQG� DQJHQRPPHQ� ZLUG�� VROOWHQ�
IROJHQGH�%HGLQJXQJHQ�HUI�OOW�VHLQ��

�� GLH�%HODVWXQJV��XQG�$XIODJHUEHGLQJXQJHQ�VLQG�VR��GDVV�VFKUlJ�YHUODXIHQGH�'UXFNVSDQQXQJHQ�HQWVWHKHQ�
�GLUHNWH�$XIODJHUXQJ���

�� EHL�HLQHP�(QGDXIODJHU�LVW�GLH�LP�$EVWDQG�YRQ�����G�YRP�$XIODJHUUDQG�HUIRUGHUOLFKH�=XJEHZHKUXQJ�ELV�LQ�
GDV�$XIODJHU�YHUDQNHUW��

�� EHL�HLQHP�=ZLVFKHQDXIODJHU�ZLUG�GLH�DP�$XIODJHUUDQG�HUIRUGHUOLFKH�=XJEHZHKUXQJ�PLQGHVWHQV�XP�����G�
]X]�JOLFK�GHU�9HUDQNHUXQJVOlQJH�LQ�GDV�)HOG�JHI�KUW��

����� 4XHUEHODVWHWH 0DXHUZHUNVZlQGH 

����%HL�GHU�%HUHFKQXQJ�YRQ�KRUL]RQWDO�DXI�3ODWWHQELHJXQJ�EHDQVSUXFKWHQ�0DXHUZHUNVZlQGHQ�LVW�)ROJHQGHV�
EHL�GHU�%HPHVVXQJ�]X�EHU�FNVLFKWLJHQ��

�� GHU�(LQIOXVV�YRQ�)HXFKWHVSHUUVFKLFKWHQ��

�� GLH�$XIODJHUEHGLQJXQJHQ�XQG�GLH�'XUFKODXIZLUNXQJ��EHU�=ZLVFKHQDXIODJHUQ��

���� 9HUEOHQGPDXHUZHUN� LVW� DOV� HLQVFKDOLJH� :DQG�� GLH� YROOVWlQGLJ� DXV� GHQ� 6WHLQHQ� PLW� GHU� NOHLQHUHQ�
%LHJHIHVWLJNHLW�KHUJHVWHOOW�ZRUGHQ�LVW��]X�EHUHFKQHQ��

���� (LQH� %HZHJXQJVIXJH� LQ� HLQHU� :DQG� LVW� DOV� :DQGHQGH� ]X� EHKDQGHOQ�� DQ� GHP� NHLQH� 0RPHQWH� XQG�
4XHUNUlIWH��EHUWUDJHQ�ZHUGHQ��

$10(5.81*� (LQLJH�VSH]LHOOH�$QNHU�N|QQHQ�0RPHQWH�XQG�RGHU�4XHUNUlIWH��EHU�%HZHJXQJVIXJHQ��EHUWUDJHQ��'HUHQ�
9HUZHQGXQJ�ZLUG�GXUFK�GLHVH�1RUP�QLFKW�JHUHJHOW��

���� 'LH� $XIODJHUNUlIWH� DXV� GHU� %HPHVVXQJVODVW� HQWODQJ� GHU� $XIODJHUOLQLH� G�UIHQ� I�U� GLH� %HPHVVXQJ� GHU�
$XIODJHU�LQ�GHU�5HJHO�DOV��EHU�GLH�:DQGOlQJH�JOHLFKPl�LJ�YHUWHLOW�DQJHQRPPHQ�ZHUGHQ��(LQVSDQQXQJHQ�DQ�
HLQHP� $XIODJHU� N|QQHQ� GXUFK� 0DXHUDQNHU�� HLQJHEXQGHQH� 3IHLOHUYRUODJHQ� RGHU� 'HFNHQ� VRZLH� 'lFKHU�
HQWVWHKHQ��

�� 
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����:HQQ� KRUL]RQWDO� DXI� 3ODWWHQELHJXQJ� EHODVWHWHW�:lQGH� PLW� YHUWLNDO� EHODVWHWHQ�:lQGHQ� YHUEXQGHQ� VLQG�
�VLHKH� �������� RGHU� ZHQQ� 6WDKOEHWRQGHFNHQ� DXI� GLHVHQ� DXIOLHJHQ�� NDQQ� GLH� /DJHUXQJ� DOV� NRQWLQXLHUOLFK�
DQJHQRPPHQ�ZHUGHQ��%HL�9RUKDQGHQVHLQ�HLQHU�)HXFKWHVSHUUVFKLFKW� LQ�GHU�:DQG�LVW�GLHVH�DOV�(LQIHOGWUlJHU�
]X�EHWUDFKWHQ��6LQG�:lQGH�PLW�HLQHU�YHUWLNDO�WUDJHQGHQ�:DQG�RGHU�DQGHUHQ�YHUJOHLFKEDUHQ�7UDJZHUNHQ��EHU�
$QNHU� DQ� GHQ� YHUWLNDOHQ� 5lQGHUQ� YHUEXQGHQ�� NDQQ� HLQ� WHLOZHLVH� 0RPHQWHQ�EHUWUDJXQJ� DQ� GHQ� YHUWLNDOHQ�
6HLWHQ�DQJHQRPPHQ�ZHUGHQ��ZHQQ�GLH�7UDJIlKLJNHLW�GHU�$QNHU�GDI�U�QDFKJHZLHVHQ�ZHUGHQ�NDQQ��

����%HL�]ZHLVFKDOLJHQ�:lQGHQ�GDUI�DXFK�GDQQ�YROOH�'XUFKODXIZLUNXQJ�DQJHQRPPHQ�ZHUGHQ��ZHQQ�QXU�HLQH�
6FKDOH� NRQWLQXLHUOLFK� DXIJHODJHUW� LVW�� 9RUDXVVHW]XQJ� KLHUI�U� LVW�� GDVV� LQ� GHU� :DQG� 'UDKWDQNHU� QDFK� ������
YRUKDQGHQ�VLQG��'LH�YRQ�HLQHU�:DQG�DXI�LKUH�$XIODJHU�]X��EHUWUDJHQGH�/DVW�NDQQ�GXUFK�0DXHUDQNHU�DOV�QXU�
DXI� HLQH� 6FKDOH� ZLUNHQG� DQJHQRPPHQ�ZHUGHQ�� ZHQQ� HLQH� HQWVSUHFKHQGH� 9HUELQGXQJ� GHU� EHLGHQ� 6FKDOHQ�
�VLHKH� ������� EHVRQGHUV� DQ� GHQ� YHUWLNDOHQ� 5lQGHUQ� GHU�:DQG� YRUKDQGHQ� LVW�� ,Q� DOOHQ� DQGHUHQ� )lOOHQ� GDUI�
WHLOZHLVH�'XUFKODXIZLUNXQJ�DQJHQRPPHQ�ZHUGHQ��

����,VW�HLQH�:DQG�DQ���RGHU���6HLWHQ�JHODJHUW��LVW�GDV�0RPHQW�0(GL�ZLH�IROJW�]X�EHUHFKQHQ��

�� ZHQQ�GLH�%UXFKHEHQH�GHU�:DQG�SDUDOOHO�]X�GHQ�/DJHUIXJHQ��G��K��LQ�5LFKWXQJ�YRQ I[N��LVW��

�
�� l:0 (G(G α �MH�/lQJHQHLQKHLW�GHU�:DQG� �������

RGHU��

�� ZHQQ�GLH�%UXFKHEHQH�VHQNUHFKW�]X�GHQ�/DJHUIXJHQ��G��K��LQ�5LFKWXQJ�YRQ�I[N��LVW��

�
�� l:0 (G(G α �MH�/lQJHQHLQKHLW�GHU�:DQG � �������

'DEHL�LVW�

α���α�� GLH�0RPHQWHQEHLZHUWH� XQWHU� %HU�FNVLFKWLJXQJ� GHV�(LQVSDQQJUDGHV� DQ� GHQ�5lQGHUQ� XQG� GHP�
6HLWHQYHUKlOWQLV�GHU�:DQG��VLH�N|QQHQ�QDFK�HLQHU�JHHLJQHWHQ�7KHRULH�HUPLWWHOW�ZHUGHQ��

l� GLH�/lQJH�GHU�:DQG��

:(G� GHU�%HPHVVXQJVZHUW�GHU�4XHUODVW�MH�)OlFKHQHLQKHLW��

$10(5.81*� 'LH�*U|�H� GHU�0RPHQWHQEHLZHUWH�α�� XQG�α�� NDQQ� I�U� HLQVFKDOLJH�:lQGH�PLW� HLQHU� 'LFNH� d�����PP�
GHP�$QKDQJ�(�HQWQRPPHQ�ZHUGHQ��ZREHL�α�   ��α��LVW��

'DEHL�LVW�

ȝ� GDV�9HUKlOWQLV�GHU�%LHJHIHVWLJNHLWHQ�GHV�0DXHUZHUNV�VHQNUHFKW�]XHLQDQGHU��
� I[G��I[G����VLHKH�������RGHU�I[G��DSS�I[G����VLHKH�����������RGHU�I[G��I[G��DSS���VLHKH������������

���� %HL� HLQHU� )HXFKWHVSHUUVFKLFKW� GDUI� I�U� GLH� (UPLWWOXQJ� GHV� 0RPHQWHQEHLZHUWV� PLW� GXUFKJHKHQG� YROOHU�
%LHJHVWHLILJNHLW� JHUHFKQHW� ZHUGHQ�� ZHQQ� GLH� YHUWLNDOH� 6SDQQXQJ� DXI� GHU� )HXFKWHVSHUUVFKLFKW� JOHLFK� RGHU�
JU|�HU�GHU�=XJVSDQQXQJ�LQIROJH�GHV�%HPHVVXQJVPRPHQWHV�LVW��

����:HQQ�HLQH�:DQG�QXU�HQWODQJ� GHU�REHUHQ�XQG�XQWHUHQ�5lQGHU�JHKDOWHQ� LVW�� GDUI� GDV�0RPHQW�QDFK�GHQ�
�EOLFKHQ�LQJHQLHXUPl�LJHQ�5HJHOQ�XQWHU�%HU�FNVLFKWLJXQJ�YRQ�'XUFKODXIZLUNXQJHQ�EHUHFKQHW�ZHUGHQ��

�����˜� 'LH� 0D�H� HLQHU� DXI� 3ODWWHQELHJXQJ� EHDQVSUXFKWHQ�:DQGIOlFKH� RGHU� HLQHU� IUHLVWHKHQGHQ�:DQG��
GHUHQ�0DXHUZHUN�PLW�0|UWHOQ�0��ELV�0���KHUJHVWHOOW� LVW�XQG�GLH�QDFK�����EHPHVVHQ�LVW��VROOWHQ�VR�EHJUHQ]W�
ZHUGHQ��GDVV�NHLQH��EHUPl�LJHQ�9HUVFKLHEXQJHQ� LQIROJH�'XUFKELHJXQJ��.ULHFKHQ��6FKZLQGHQ��7HPSHUDWXU�
XQG�5LVVELOGXQJHQ�HQWVWHKHQ��

$10(5.81*�� 'LH�*UHQ]ZHUWH�N|QQHQ�$QKDQJ�)�HQWQRPPHQ�ZHUGHQ�I�

�6 
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����� 'LH� %HUHFKQXQJ� YRQ� :lQGHQ� PLW� XQUHJHOPl�LJHQ� 8PULVVHQ� RGHU� PLW� JUR�HQ� gIIQXQJHQ� GDUI� XQWHU�
%HU�FNVLFKWLJXQJ� GHU� $QLVRWURSLH� YRQ� 0DXHUZHUN� QDFK� DQHUNDQQWHQ� 0HWKRGHQ� ]XU� %HUHFKQXQJ� YRQ�
0RPHQWHQ�LQ�3ODWWHQ��ZLH�]��%��GHU�)LQLWH�(OHPHQWH�0HWKRGH�RGHU�GHU�%UXFKOLQLHQ�$QDORJLH��HUIROJHQ��

6 *UHQ]]XVWDQG GHU 7UDJIlKLJNHLW 

6�1 8QEHZHKUWHV 0DXHUZHUN XQWHU YHUWLNDOHU %HODVWXQJ 

6�1�1 $OOJHPHLQHV 

���3�)�U�GLH�%HPHVVXQJ�YRQ�XQEHZHKUWHQ�0DXHUZHUNVZlQGHQ�XQWHU�YHUWLNDOHU�%HODVWXQJ�VLQG�GLH�*HRPHWULH�
GHU�:DQG��GLH�$XVPLWWH�GHU�/DVW�XQG�GLH�%DXVWRIIHLJHQVFKDIWHQ�GHV�0DXHUZHUNV�]X�EHU�FNVLFKWLJHQ��

����=XU�%HVWLPPXQJ�GHV�7UDJZLGHUVWDQGHV�HLQHU�0DXHUZHUNVZDQG�XQWHU�YHUWLNDOHU�%HODVWXQJ�G�UIHQ�IROJHQGH�
$QQDKPHQ�JHWURIIHQ�ZHUGHQ��

�� (EHQEOHLEHQ�GHU�4XHUVFKQLWWH��

�� GLH�=XJIHVWLJNHLW�YRQ�0DXHUZHUN�VHQNUHFKW�]X�GHQ�/DJHUIXJHQ�LVW�QXOO��

6�1�2 NDFKZHLV XQEHZHKUWHU 0DXHUZHUNVZlQGH XQWHU YRUZLHJHQG YHUWLNDOHU %HODVWXQJ 

6�1�2�1 $OOJHPHLQHV 

���3�,P�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�PXVV�GHU�%HPHVVXQJVZHUW�GHU�DQJUHLIHQGHQ�/DVW�1(G�HLQHU�YHUWLNDO�
EHODVWHWHQ�:DQG�NOHLQHU�RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW�GHV�7UDJZLGHUVWDQGHV�15G�VHLQ��G��K���

1(G�d�15G� ������

����'HU�%HPHVVXQJVZHUW� GHV�7UDJZLGHUVWDQGHV�15G� HLQHU� YHUWLNDO� EHODVWHWHQ� HLQVFKDOLJHQ�:DQG�EHWUlJW� MH�
/lQJHQHLQKHLW��

15G� �)�t�IG� ������

'DEHL�LVW�

)� GHU� $EPLQGHUXQJVIDNWRU� )L� DP� .RSI� RGHU� )X�� GHU� :DQG�� E]Z�� )P� LQ� :DQGPLWWH� ]XU� %HU�FN�
VLFKWLJXQJ�GHU�6FKODQNKHLW�XQG�/DVWDXVPLWWH��GHU�QDFK���������]X�EHVWLPPHQ�LVW��

t� GLH�:DQGGLFNH��

IG� GLH�%HPHVVXQJVGUXFNIHVWLJNHLW�GHV�0DXHUZHUNHV�QDFK�������XQG��������

����:HQQ�GHU�:DQGTXHUVFKQLWW�NOHLQHU�DOV�����P��LVW��VROOWH�GLH�%HPHVVXQJVIHVWLJNHLW�GHV�0DXHUZHUNHV�IG�PLW�
QDFKVWHKHQGHP�)DNWRU�PXOWLSOL]LHUW�ZHUGHQ�

���������$�� ������

'DEHL�LVW�

$� GLH�EHODVWHWH�%UXWWRTXHUVFKQLWWVIOlFKH�LQ�P���

�� 
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����%HL�]ZHLVFKDOLJHQ�:lQGHQ�PLW�/XIWVFKLFKW�VROOWH�MHGH�:DQGVFKDOH�JHWUHQQW�I�U�VLFK�QDFKJHZLHVHQ�ZHUGHQ��
'D]X�VLQG�GLH�4XHUVFKQLWWVIOlFKH�GHU�EHODVWHWHQ�:DQGVFKDOH�XQG�GLH�]XJHK|ULJH�ZLUNVDPH�6FKODQNKHLW�QDFK�
*OHLFKXQJ��������]X�YHUZHQGHQ��

����(LQVFKDOLJHV�9HUEOHQGPDXHUZHUN�VROOWH�ZLH�HLQH�HLQVFKDOLJH�:DQG�EHVWHKHQG�DXV�GHQ�0DXHUVWHLQHQ�PLW�
GHU�JHULQJHUHQ�)HVWLJNHLW�EHPHVVHQ�ZHUGHQ��'DEHL�LVW�DOV�.�:HUW�GHU�I�U�9HUEDQGVPDXHUZHUN�JHOWHQGH�:HUW�
DQ]XVHW]HQ��VLHKH�7DEHOOH�������

���� (LQH� ]ZHLVFKDOLJH�:DQG� RKQH� /XIWVFKLFKW� GDUI�� VRIHUQ� GLH� EHLGHQ�:DQGVFKDOHQ� QDFK� ���� PLWHLQDQGHU�
YHUEXQGHQ� XQG� EHLGH� 6FKDOHQ� QDKH]X� JOHLFK� EHODVWHW� VLQG�� DOV� HLQVFKDOLJH� :DQG� RGHU� DOWHUQDWLY� DOV�
]ZHLVFKDOLJH�:DQG�PLW�/XIWVFKLFKW�EHPHVVHQ�ZHUGHQ��

����:HQQ�GLH�*U|�H��$Q]DKO�RGHU�/DJH�GHU�6FKOLW]H�XQG�$XVVSDUXQJHQ�DX�HUKDOE�GHU� LQ�����DQJHJHEHQHQ�
*UHQ]HQ�OLHJHQ��VROOWH�GHUHQ�(LQIOXVV�DXI�GLH�7UDJIlKLJNHLW�GHU�:DQG�ZLH�IROJW�EHU�FNVLFKWLJW�ZHUGHQ��

�� YHUWLNDO� YHUODXIHQGH� 6FKOLW]H� RGHU� $XVVSDUXQJHQ� VROOWHQ� HQWZHGHU� DOV� :DQGEHJUHQ]XQJ� EHKDQGHOW�
ZHUGHQ�RGHU�±�DOWHUQDWLY�±�VROOWH�GLH�5HVWZDQGGLFNH�GHU�:DQG�EHLP�6FKOLW]�RGHU�GHU�$XVVSDUXQJ�I�U�GLH�
%HUHFKQXQJ�GHU�JHVDPWHQ�:DQG�]XJUXQGH�JHOHJW�ZHUGHQ��

�� EHL� KRUL]RQWDO� RGHU�JHQHLJW� YHUODXIHQGHQ�6FKOLW]HQ�VROOWH�GLH�7UDJIlKLJNHLW� GHU�:DQG�DQ� GHU�6WHOOH� GHV�
6FKOLW]HV�XQWHU�%HU�FNVLFKWLJXQJ�GHU�/DVWDXVPLWWH�UHODWLY�]XU�YHUEOHLEHQGHQ�:DQGGLFNH��EHUSU�IW�ZHUGHQ��

$10(5.81*� $OOJHPHLQ� NDQQ� GDYRQ� DXVJHJDQJHQ� ZHUGHQ�� GDVV� GLH� YHUWLNDOH� 7UDJIlKLJNHLW� SURSRUWLRQDO� ]XU�
9HUULQJHUXQJ�GHU�4XHUVFKQLWWVIOlFKH�LQIROJH�HLQHV�YHUWLNDOHQ�6FKOLW]HV�RGHU�HLQHU�YHUWLNDOHQ�$XVVSDUXQJ�DEQLPPW��VRIHUQ�
GLH�9HUULQJHUXQJ�GHU�4XHUVFKQLWWVIOlFKH�QLFKW�PHKU�DOV������EHWUlJW��

6�1�2�2 $EPLQGHUXQJVIDNWRU ]XU %HU�FNVLFKWLJXQJ GHU 6FKODQNKHLW XQG /DVWDXVPLWWH 

����'LH�*U|�H�GHV�$EPLQGHUXQJVIDNWRUV�)�]XU�%HU�FNVLFKWLJXQJ�GHU�6FKODQNKHLW�XQG�$XVPLWWH�GDUI�ZLH�IROJW�
DXI�GHU�*UXQGODJH�HLQHV�UHFKWHFNLJHQ�6SDQQXQJVEORFNHV�HUPLWWHOW�ZHUGHQ��

�L��$P�:DQGNRSI�XQG��IX���)L��

t
H

ĭ L��L � � ������

'DEHL�LVW�

HL� GLH�/DVWH[]HQWUL]LWlW�DP�.RSI�E]Z��)X��GHU�:DQG�QDFK�*OHLFKXQJ��������

� tHH
1
0

H ����QLWLKH
LG

LG
L t�� � ������

0LG� GHU� %HPHVVXQJVZHUW� GHV� %LHJHPRPHQWHV�� UHVXOWLHUHQG� DXV� GHU� ([]HQWUL]LWlW� GHU� 'HFNHQDXIODJHU�
NUDIW�QDFK�������DP�.RSI�E]Z��)X��GHU�:DQG���VLHKH�%LOG�������

1LG� GHU�%HPHVVXQJVZHUW�GHU�DP�.RSI�E]Z��)X��GHU�:DQG�ZLUNHQGHQ�9HUWLNDONUDIW��

HKH� GLH� $XVPLWWH� DP� .RSI� RGHU� )X�� GHU� :DQG� LQIROJH� KRUL]RQWDOHQ� /DVWHQ� �]��%�� :LQG��� VRIHUQ� YRU�
KDQGHQ��

HLQLW�˜� GLH� XQJHZROOWH� $XVPLWWH�PLW� HLQHP�9RU]HLFKHQ�� PLW� GHP� GHU� DEVROXWH�:HUW� I�U� HL� HUK|KW� ZLUG�
�VLHKH���������I��

t� GLH�'LFNH�GHU�:DQG��

�� 
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��

��

��

K

K�� �

K�� �

1�G

1PG

1�G

�

/HJHQGH 
��� 0OG��DQ�GHU�'HFNHQXQWHUNDQWH��
��� 0PG��LQ�:DQGPLWWH��
��� 0�G��'HFNHQREHUNDQWH��

%LOG 6�1 ² 0RPHQWH LQIROJH $XVPLWWHQ 

�LL��,Q�:DQGPLWWH��)P��

˜ 'XUFK�9HUHLQIDFKXQJ�GHU�LQ�������DQJHJHEHQHQ�*UXQGODJHQ�GDUI�GHU�$EPLQGHUXQJVIDNWRU�LQ�GHU�0LWWH�GHU�
:DQGK|KH�)P�XQWHU�9HUZHQGXQJ�YRQ�HPN�EHVWLPPW�ZHUGHQ�I�

'DEHL�LVW�

HPN� GLH�$XVPLWWH�GHU�/DVW�LQ�KDOEHU�:DQGK|KH��EHUHFKQHW�QDFK�GHQ�*OHLFKXQJHQ�������XQG��������

� HPN� �HP���HN�t������t� ������

� ˜ LQLWKP
PG

PG
P HH

1
0

H �� I� ������

HP� GLH�$XVPLWWH�LQIROJH�GHU�/DVWHQ��

0PG� GHU� %HPHVVXQJVZHUW� GHV� JU|�WHQ� 0RPHQWHV� LQ� KDOEHU� :DQGK|KH�� UHVXOWLHUHQG� DXV� GHQ�
0RPHQWHQ� DP� .RSI� XQG� )X�� GHU�:DQG� �VLHKH� %LOG������� HLQVFKOLH�OLFK� GHU� %LHJHPRPHQWH� DXV�
DOOHQ�DQGHUHQ�DXVPLWWLJ�DQJUHLIHQGHQ�/DVWHQ��]��%��:DQGVFKUlQNH���

1PG� GHU�%HPHVVXQJVZHUW�GHU�9HUWLNDOODVW�LQ�KDOEHU�:DQGK|KH�HLQVFKOLH�OLFK�DOOHU�DQGHUHQ�DXVPLWWLJHQ�
/DVWHQ��]��%��:DQGVFKUlQNH���

HKP� GLH�$XVPLWWH�LQ�KDOEHU�:DQGK|KH�LQIROJH�KRUL]RQWDOHU�/DVWHQ��]��%��:LQG���

�9 
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EN 1996-1-1:200� � $&:2009 �D� 

$10(5.81*� 'LH�(LQEH]LHKXQJ�YRQ�HKP�KlQJW�YRQ�GHU�]XU�%HPHVVXQJ�]X�YHUZHQGHQGHQ�/DVWNRPELQDWLRQ�
DE��'LH�9RU]HLFKHQDEKlQJLJNHLW�XQG�GHUHQ�(LQIOXVV�DXI�GDV�9HUKlOWQLV�0PG �1PG�VLQG�]X�EHDFKWHQ��

HLQLW� ˜�GLH�XQJHZROOWH�$XVPLWWH�PLW�HLQHP�9RU]HLFKHQ��PLW�GHP�GHU�DEVROXWH�:HUW�I�U�HP�HUK|KW�ZLUG�
�VLHKH���������I��

KHI� GLH�.QLFNOlQJH�QDFK���������I�U�GLH�HQWVSUHFKHQGH�+DOWHUXQJ�RGHU�$XVVWHLIXQJVDUW��

tHI� GLH�ZLUNVDPH�:DQGGLFNH�QDFK����������

HN� GLH�$XVPLWWH�LQIROJH�.ULHFKHQV�QDFK��������

� P
HI

HI
N � Ht

t
KH f I���� � ������

If� GHU�(QGNULHFKZHUW��VLHKH�$QPHUNXQJ�QDFK�������������

˜$10(5.81*��)P� GDUI� QDFK� $QKDQJ� *� XQWHU� $QZHQGXQJ� YRQ� HPN�� GHU� ZLH� REHQ� EHUHFKQHW� ZLUG�� EHVWLPPW�
ZHUGHQ�I�

���� )�U�:lQGH�PLW� 6FKODQNKHLWHQ� YRQ� OF� RGHU� JHULQJHU� GDUI� GLH� $XVPLWWH� LQIROJH� .ULHFKHQV�� HN�� JOHLFK� QXOO�
JHVHW]W�ZHUGHQ��

$10(5.81*� 'LH�*U|�H�GHV�:HUWHV�OF�� GHU� LQ� GHP� MHZHLOLJHQ�/DQG�]XU�$QZHQGXQJ�NRPPW�� LVW� VHLQHP�1DWLRQDOHQ�
$QKDQJ� ]X� HQWQHKPHQ��(PSIRKOHQ�ZLUG� GHU�:HUW�OF� ����� -HGHV�/DQG� NDQQ� LQ�$EKlQJLJNHLW� GHU�*U|�H� GHV�JHZlKOWHQ�
(QGNULHFKZHUWHV�HLQH�8QWHUVFKHLGXQJ�I�U�YHUVFKLHGHQH�0DXHUZHUNVDUWHQ�YRUQHKPHQ��

6�1�� :lQGH PLW 7HLOIOlFKHQODVWHQ 

���3� ,P�*UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW�PXVV� GHU� %HPHVVXQJVZHUW� HLQHU� YHUWLNDOHQ�(LQ]HOODVW�1(GF� NOHLQHU�
RGHU� JOHLFK� GHP� %HPHVVXQJVZHUW� GHV� 7UDJZLGHUVWDQGHV� HLQHU�:DQG� I�U� GLHVH� %HDQVSUXFKXQJ� 15GF� VHLQ��
G��K���

5GF(GF 11 d � ������

���� %HL� HLQHU� PLW� 0DXHUVWHLQHQ� GHU� *UXSSH��� QDFK� $EVFKQLWW��� KHUJHVWHOOWHQ� XQG� PLW� 7HLOIOlFKHQODVWHQ�
EHDQVSUXFKWHQ� :DQG� ±� MHGRFK� QLFKW� EHL� 0DXHUZHUN� PLW� 5DQGVWUHLIHQYHUP|UWHOXQJ� ±� JLOW� I�U� GHQ�
%HPHVVXQJVZHUW�GHV�7UDJZLGHUVWDQGHV�EHL�GLHVHU�%HDQVSUXFKXQJ��

15GF� �E�$E�IG� �������

'DEHL�LVW�

¸̧
¹

·
¨̈
©

§
�¸̧

¹

·
¨̈
©

§
� 

HI

E

F

� ����������
$
$

K
DE � �������

E�VROOWH�QLFKW�NOHLQHU�DOV�����RGHU�JU|�HU�DOV�
F

�
�

����
K
D

�
�
RGHU�����VHLQ��'HU�NOHLQHUH�:HUW�LVW�PD�JHEHQG��

'DEHL�LVW�

E� GHU�(UK|KXQJVIDNWRU�EHL�7HLOIOlFKHQODVWHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

D�� GHU� $EVWDQG� YRP�:DQGHQGH� ]X� GHP� DP� QlFKVWHQ� JHOHJHQHQ�5DQG� GHU� EHODVWHWHQ� )OlFKH� �VLHKH�
%LOG�������

KF� GLH�+|KH�GHU�:DQG�ELV�]XU�(EHQH�GHU�/DVWHLQWUDJXQJ��

$E� GLH�EHODVWHWH�)OlFKH��

$HI� GLH�ZLUNVDPH�:DQGIOlFKH��L��$OOJ��lHIP���t���

lHIP� GLH�ZLUNVDPH�%DVLV�GHV�7UDSH]HV��XQWHU�GHP�VLFK�GLH�/DVW�DXVEUHLWHW��HUPLWWHOW�LQ�KDOEHU�:DQG��RGHU�
3IHLOHUK|KH��VLHKH�%LOG�������

t� GLH�:DQGGLFNH�XQWHU�%HU�FNVLFKWLJXQJ�YRQ�QLFKW�YROO�YHUP|UWHOWHQ�)XJHQ�PLW�HLQHU�7LHIH�YRQ�PHKU�DOV�
��PP��

����
HI

E

$
$

� LVW�QLFKW�JU|�HU�DOV������HLQ]XVHW]HQ��

�
$10(5.81*� :HUWH�GHV�9HUJU|�HUXQJVIDNWRUV�E�VLQG�]HLFKQHULVFK�LP�$QKDQJ�+�GDUJHVWHOOW��

K

d�t � �

1(GF 1(GF 1(GF 1(GF

1(GF

��
��

t

t

lHIP

lHIP

lHIP lHIP

��q��q ��q ��q

KF

KF�� �

$E

D�

D�

�
/HJHQGH 
��� *UXQGULVV�
��� 6FKQLWW�

%LOG 6�2 ² :lQGH XQWHU 7HLOIOlFKHQODVWHQ 

����%HL�PLW�0DXHUVWHLQHQ�GHU�*UXSSHQ������XQG���KHUJHVWHOOWHQ�:lQGHQ�XQG�EHL�:lQGHQ�PLW�5DQGVWUHLIHQ�
YHUP|UWHOXQJ�GHU�/DJHUIXJHQ�VROOWH�QDFKJHZLHVHQ�ZHUGHQ��GDVV�GLUHNW�XQWHU�GHP�$XIODJHU�GHU�(LQ]HOODVW�GLH�
%HPHVVXQJVGUXFNVSDQQXQJ� GLH� %HPHVVXQJVGUXFNIHVWLJNHLW� IG� QLFKW� �EHUVFKUHLWHW� �ZREHL E� ����� ]X� VHW]HQ�
LVW���
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EN 1996-1-1:200� � $&:2009 �D� 

���� 'LH� /DVWDXVPLWWH�� JHPHVVHQ� YRQ� GHU� 6FKZHUDFKVH� GHU� :DQG�� VROOWH� QLFKW� JU|�HU� DOV� t��� VHLQ� �VLHKH�
%LOG�������

���� ,Q� DOOHQ� )lOOHQ� VROOWHQ� XQWHU� GHQ� $XIODJHUQ� LQ� KDOEHU�:DQGK|KH� GLH� $QIRUGHUXQJHQ� QDFK� �������� HUI�OOW�
ZHUGHQ�� 'LHV� JLOW� HLQVFKOLH�OLFK� GHU� %HDQVSUXFKXQJHQ� GXUFK� DQGHUH� �EHUODJHUWH� 9HUWLNDOODVWHQ� XQG� LQV�
EHVRQGHUH� I�U� GHQ� )DOO�� GDVV� 7HLOIOlFKHQODVWHQ� UHODWLY� GLFKW� QHEHQHLQDQGHU� OLHJHQ�� VR� GDVV� VLFK� LKUH� /DVW�
DXVEUHLWXQJVIOlFKHQ��EHUVFKQHLGHQ��

����'LH�7HLOIOlFKHQODVWHQ�VROOWHQ�DXI�0DXHUVWHLQHQ�GHU�*UXSSH���RGHU�DQGHUHP�9ROOPDWHULDO�DXIOLHJHQ��GHVVHQ�
/lQJH� JOHLFK� GHU� HUIRUGHUOLFKHQ�$XIODJHUOlQJH� ]X]�JOLFK� HLQHV� EHLGVHLWLJHQ�hEHUVWDQGHV� VHLQ� VROOWH�� 'LHVHU�
HUJLEW�VLFK�XQWHU�GHU�$QQDKPH�HLQHU�/DVWYHUWHLOXQJ�YRQ�����ELV�]XU�*UXQGIOlFKH�GHV�9ROOPDWHULDOV��%HL�HLQHP�
(QGDXIODJHU�LVW�HLQ�hEHUVWDQG�QXU�DQ�HLQHU�6HLWH�HUIRUGHUOLFK��

����:HQQ�GLH�(LQ]HOODVW��EHU�HLQHQ�JHHLJQHWHQ�9HUWHLOXQJVEDONHQ�PLW�DXVUHLFKHQGHU�6WHLILJNHLW�XQG�GHU�%UHLWH�t�
GHU�:DQG�� HLQHU� +|KH� !�����PP� XQG� HLQHU� /lQJH� JU|�HU� DOV� GHP�'UHLIDFKHQ� GHU� $XIODJHUOlQJH� GHU� /DVW�
HLQJHWUDJHQ� ZLUG�� VROOWH� GLH� %HPHVVXQJVGUXFNVSDQQXQJ� XQWHU� GHU� EHODVWHWHQ� )OlFKH� GHQ�:HUW� ��� IG� QLFKW�
�EHUVFKUHLWHQ��

6�2 8QEHZHKUWHV 0DXHUZHUN XQWHU 6FKXEEHODVWXQJ 

���3�,P�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�PXVV�GHU�%HPHVVXQJVZHUW�GHU�DXIJHEUDFKWHQ�6FKXENUDIW�9(G�NOHLQHU�
RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW�GHU�6FKXEWUDJIlKLJNHLW�95G�VHLQ��

5G(G 99 d � �������

����'HU�%HPHVVXQJVZHUW�GHU�6FKXEWUDJIlKLJNHLW�ZLUG�HUUHFKQHW�DXV��

FYG5G ltI9  � �������

'DEHL�LVW�

IYG� GHU� %HPHVVXQJVZHUW� GHU� 6FKXEIHVWLJNHLW� YRQ� 0DXHUZHUN� QDFK� ������ XQG� ������� XQWHU� =XJUXQGH�
OHJXQJ�GHV�0LWWHOZHUWHV�GHU�YHUWLNDOHQ�'UXFNVSDQQXQJ�LP��EHUGU�FNWHQ�7HLO�GHU�VFKXEEHDQVSUXFKWHQ�
:DQG�XQWHU�9HUQDFKOlVVLJXQJ�GHU�=XJIHVWLJNHLW�GHV�0DXHUZHUNV��

t� GLH�:DQGGLFNH�GHU�VFKXEEHDQVSUXFKWHQ�:DQG��

lF� GLH�/lQJH�GHV��EHUGU�FNWHQ�7HLOHV�GHU�:DQG�XQWHU�9HUQDFKOlVVLJXQJ�DXI�=XJ�EHDQVSUXFKWHU�7HLOH�
GHU�:DQG��

����'LH�/lQJH�GHV��EHUGU�FNWHQ�7HLOHV�GHU�:DQG�lF�VROOWH�XQWHU�$QQDKPH�HLQHU�OLQHDUHQ�6SDQQXQJVYHUWHLOXQJ�
EHUHFKQHW� ZHUGHQ�� gIIQXQJHQ�� 6FKOLW]H� XQG� $XVVSDUXQJHQ� VLQG� GDEHL� ]X� EHU�FNVLFKWLJHQ�� 'XUFK� YHUWLNDOH�
=XJVSDQQXQJHQ�EHDQVSUXFKWH�:DQGEHUHLFKH�VLQG�QLFKW�DQ]XVHW]HQ��

���3� 'LH� 9HUELQGXQJ� ]ZLVFKHQ� 6FKXEZlQGHQ� XQG� GHQ� )ODQVFKHQ� GHU� NUHX]HQGHQ� :lQGH� P�VVHQ� DXI�
YHUWLNDOH�6FKXEEHDQVSUXFKXQJ�QDFKJHZLHVHQ�ZHUGHQ��

����'LH� /lQJH�GHV� �EHUGU�FNWHQ�:DQGEHUHLFKHV� VROOWH� I�U� GLH� GRUW� ZLUNHQGH� YHUWLNDOH�%HODVWXQJ� XQG�GHUHQ�
$XVZLUNXQJ�DXI�GLH�6FKXEODVWHQ�EHPHVVHQ�ZHUGHQ��

6�� 8QEHZHKUWH� GXUFK +RUL]RQWDOODVWHQ DXI 3ODWWHQELHJXQJ EHDQVSUXFKWH 
0DXHUZHUNVZlQGH 

6���1 $OOJHPHLQHV 

���3� ,P� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� PXVV� GHU� %HPHVVXQJVZHUW� GHV� DXI� GLH�:DQG� ZLUNHQGHQ� %LHJH�
PRPHQWHV��0(G��VLHKH���������NOHLQHU�RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW�GHV�7UDJZLGHUVWDQGHV��05G��VHLQ��
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EN 1996-1-1:200� � $&:2009 �D� 

���� 'LH� /DVWDXVPLWWH�� JHPHVVHQ� YRQ� GHU� 6FKZHUDFKVH� GHU� :DQG�� VROOWH� QLFKW� JU|�HU� DOV� t��� VHLQ� �VLHKH�
%LOG�������

���� ,Q� DOOHQ� )lOOHQ� VROOWHQ� XQWHU� GHQ� $XIODJHUQ� LQ� KDOEHU�:DQGK|KH� GLH� $QIRUGHUXQJHQ� QDFK� �������� HUI�OOW�
ZHUGHQ�� 'LHV� JLOW� HLQVFKOLH�OLFK� GHU� %HDQVSUXFKXQJHQ� GXUFK� DQGHUH� �EHUODJHUWH� 9HUWLNDOODVWHQ� XQG� LQV�
EHVRQGHUH� I�U� GHQ� )DOO�� GDVV� 7HLOIOlFKHQODVWHQ� UHODWLY� GLFKW� QHEHQHLQDQGHU� OLHJHQ�� VR� GDVV� VLFK� LKUH� /DVW�
DXVEUHLWXQJVIOlFKHQ��EHUVFKQHLGHQ��

����'LH�7HLOIOlFKHQODVWHQ�VROOWHQ�DXI�0DXHUVWHLQHQ�GHU�*UXSSH���RGHU�DQGHUHP�9ROOPDWHULDO�DXIOLHJHQ��GHVVHQ�
/lQJH� JOHLFK� GHU� HUIRUGHUOLFKHQ�$XIODJHUOlQJH� ]X]�JOLFK� HLQHV� EHLGVHLWLJHQ�hEHUVWDQGHV� VHLQ� VROOWH�� 'LHVHU�
HUJLEW�VLFK�XQWHU�GHU�$QQDKPH�HLQHU�/DVWYHUWHLOXQJ�YRQ�����ELV�]XU�*UXQGIOlFKH�GHV�9ROOPDWHULDOV��%HL�HLQHP�
(QGDXIODJHU�LVW�HLQ�hEHUVWDQG�QXU�DQ�HLQHU�6HLWH�HUIRUGHUOLFK��

����:HQQ�GLH�(LQ]HOODVW��EHU�HLQHQ�JHHLJQHWHQ�9HUWHLOXQJVEDONHQ�PLW�DXVUHLFKHQGHU�6WHLILJNHLW�XQG�GHU�%UHLWH�t�
GHU�:DQG�� HLQHU� +|KH� !�����PP� XQG� HLQHU� /lQJH� JU|�HU� DOV� GHP�'UHLIDFKHQ� GHU� $XIODJHUOlQJH� GHU� /DVW�
HLQJHWUDJHQ� ZLUG�� VROOWH� GLH� %HPHVVXQJVGUXFNVSDQQXQJ� XQWHU� GHU� EHODVWHWHQ� )OlFKH� GHQ�:HUW� ��� IG� QLFKW�
�EHUVFKUHLWHQ��

6�2 8QEHZHKUWHV 0DXHUZHUN XQWHU 6FKXEEHODVWXQJ 

���3�,P�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�PXVV�GHU�%HPHVVXQJVZHUW�GHU�DXIJHEUDFKWHQ�6FKXENUDIW�9(G�NOHLQHU�
RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW�GHU�6FKXEWUDJIlKLJNHLW�95G�VHLQ��

5G(G 99 d � �������

����'HU�%HPHVVXQJVZHUW�GHU�6FKXEWUDJIlKLJNHLW�ZLUG�HUUHFKQHW�DXV��

FYG5G ltI9  � �������

'DEHL�LVW�

IYG� GHU� %HPHVVXQJVZHUW� GHU� 6FKXEIHVWLJNHLW� YRQ� 0DXHUZHUN� QDFK� ������ XQG� ������� XQWHU� =XJUXQGH�
OHJXQJ�GHV�0LWWHOZHUWHV�GHU�YHUWLNDOHQ�'UXFNVSDQQXQJ�LP��EHUGU�FNWHQ�7HLO�GHU�VFKXEEHDQVSUXFKWHQ�
:DQG�XQWHU�9HUQDFKOlVVLJXQJ�GHU�=XJIHVWLJNHLW�GHV�0DXHUZHUNV��

t� GLH�:DQGGLFNH�GHU�VFKXEEHDQVSUXFKWHQ�:DQG��

lF� GLH�/lQJH�GHV��EHUGU�FNWHQ�7HLOHV�GHU�:DQG�XQWHU�9HUQDFKOlVVLJXQJ�DXI�=XJ�EHDQVSUXFKWHU�7HLOH�
GHU�:DQG��

����'LH�/lQJH�GHV��EHUGU�FNWHQ�7HLOHV�GHU�:DQG�lF�VROOWH�XQWHU�$QQDKPH�HLQHU�OLQHDUHQ�6SDQQXQJVYHUWHLOXQJ�
EHUHFKQHW� ZHUGHQ�� gIIQXQJHQ�� 6FKOLW]H� XQG� $XVVSDUXQJHQ� VLQG� GDEHL� ]X� EHU�FNVLFKWLJHQ�� 'XUFK� YHUWLNDOH�
=XJVSDQQXQJHQ�EHDQVSUXFKWH�:DQGEHUHLFKH�VLQG�QLFKW�DQ]XVHW]HQ��

���3� 'LH� 9HUELQGXQJ� ]ZLVFKHQ� 6FKXEZlQGHQ� XQG� GHQ� )ODQVFKHQ� GHU� NUHX]HQGHQ� :lQGH� P�VVHQ� DXI�
YHUWLNDOH�6FKXEEHDQVSUXFKXQJ�QDFKJHZLHVHQ�ZHUGHQ��

����'LH� /lQJH�GHV� �EHUGU�FNWHQ�:DQGEHUHLFKHV� VROOWH� I�U� GLH� GRUW� ZLUNHQGH� YHUWLNDOH�%HODVWXQJ� XQG�GHUHQ�
$XVZLUNXQJ�DXI�GLH�6FKXEODVWHQ�EHPHVVHQ�ZHUGHQ��

6�� 8QEHZHKUWH� GXUFK +RUL]RQWDOODVWHQ DXI 3ODWWHQELHJXQJ EHDQVSUXFKWH 
0DXHUZHUNVZlQGH 

6���1 $OOJHPHLQHV 

���3� ,P� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� PXVV� GHU� %HPHVVXQJVZHUW� GHV� DXI� GLH�:DQG� ZLUNHQGHQ� %LHJH�
PRPHQWHV��0(G��VLHKH���������NOHLQHU�RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW�GHV�7UDJZLGHUVWDQGHV��05G��VHLQ��
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EN 1996-1-1:200� � $&:2009 �D� 

5G(G 00 d � �������

����'HU�2UWKRWURSLHNRHIIL]LHQW���YRQ�0DXHUZHUN�VROOWH�EHL�GHU�%HPHVVXQJ�EHU�FNVLFKWLJW�ZHUGHQ��

����'HU�%HPHVVXQJVZHUW�GHV�DXIQHKPEDUHQ�0RPHQWHV�05G�HLQHU�:DQG�MH�+|KHQ��RGHU�/lQJHQHLQKHLW�LVW��

=I0 [G5G  � �������

'DEHL�LVW�

I[G� GHU� %HPHVVXQJVZHUW� GHU� %LHJHIHVWLJNHLW� GHU� HQWVSUHFKHQGHQ� %LHJHULFKWXQJ� QDFK� ������� ������ ����
RGHU������������

=� GDV�HODVWLVFKH�:LGHUVWDQGVPRPHQW�MH�+|KHQ��RGHU�/lQJHQHLQKHLW�GHU�:DQG��

����,VW�HLQH�YHUWLNDOH�/DVW�YRUKDQGHQ��GDUI�LKU�J�QVWLJHU�(LQIOXVV�ZLH�IROJW�LQ�5HFKQXQJ�JHVWHOOW�ZHUGHQ��

�L�� 'XUFK�9HUZHQGXQJ�HLQHU�HUK|KWHQ�%LHJHIHVWLJNHLW� I[G��DSS� QDFK�*OHLFKXQJ� �������XQG�GHV� LQ� ���� ]X�
YHUZHQGHQGHQ�2UWKRWURSLHNRHIIL]LHQWHQ��GHU�JOHLFKHUPD�HQ�]X�PRGLIL]LHUHQ�LVW��

G[GDSS[G V� ��� II � �������

'DEHL�LVW�

I[G�� GHU�%HPHVVXQJVZHUW� GHU� %LHJHIHVWLJNHLW� YRQ�0DXHUZHUN�PLW� GHU�%UXFKHEHQH� SDUDOOHO� ]X� GHQ�
/DJHUIXJHQ��VLHKH��������

VG� GHU�%HPHVVXQJVZHUW�GHU�'UXFNVSDQQXQJ�GHU�:DQG��GHU�MHGRFK�QLFKW�JU|�HU�DOV�����IG�VHLQ�GDUI�

RGHU�

�LL�� GXUFK�GLH�%HUHFKQXQJ�GHU�7UDJIlKLJNHLW�XQWHU�9HUZHQGXQJ�GHU�*OHLFKXQJ�������LQ�GHU�)�GXUFK�)IO�PLW�
%HU�FNVLFKWLJXQJ�GHU�%LHJHIHVWLJNHLW�I[G��]X�HUVHW]HQ�LVW��

$10(5.81*� 'LHVHU� 7HLO� GHU� 1RUP� HQWKlOW� NHLQH� 0HWKRGH� ]XU� %HUHFKQXQJ� YRQ� IIO�� EHL� GHU� GLH� %LHJHIHVWLJNHLW�
EHU�FNVLFKWLJW�ZLUG��

���� %HL� GHU� (UPLWWOXQJ� GHV� :LGHUVWDQGVPRPHQWHV� HLQHV� 3IHLOHUV� LQ� HLQHU� :DQG� VROOWH� GLH� �EHUVWHKHQGH�
)ODQVFKOlQJH�±�JHUHFKQHW�YRP�(QGH�GHV�3IHLOHUV�±�PLW�GHP�NOHLQVWHQ�GHU�IROJHQGHQ�:HUWH�LQ�$QVDW]�JHEUDFKW�
ZHUGHQ��

�� K����EHL�REHQ�XQG�XQWHQ�JHKDOWHQHQ�:lQGHQ��

�� K���EHL�IUHL�VWHKHQGHQ�:lQGHQ��

�� GLH�+lOIWH�GHV�OLFKWHQ�3IHLOHUDEVWDQGHV��

'DEHL�LVW�

K� GLH�OLFKWH�+|KH�GHU�:DQG��

����%HL�]ZHLVFKDOLJHQ�:lQGHQ�PLW�/XIWVFKLFKW�GDUI�GHU�%HPHVVXQJVZHUW�GHU�+RUL]RQWDONUDIW�MH�)OlFKHQHLQKHLW�
:(G�DXI�GLH�]ZHL�:DQGVFKDOHQ�DXIJHWHLOW�ZHUGHQ��YRUDXVJHVHW]W��GDVV�GLH�0DXHUDQNHU�RGHU�DQGHUH�9HUELQ�
GXQJVHOHPHQWH�]ZLVFKHQ�GHQ�6FKDOHQ�JHHLJQHW�VLQG��GLH�DXI�GLH�:DQG�ZLUNHQGHQ�.UlIWH�]X��EHUWUDJHQ��'LH�
$XIWHLOXQJ� ]ZLVFKHQ�GHQ�6FKDOHQ� GDUI� HQWZHGHU� SURSRUWLRQDO� ]X� GHUHQ�)HVWLJNHLW� �]��%��05G�� RGHU� ]X� GHUHQ�

6� 
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EN 1996-1-1:200� � $&:2009 �D� 

5G(G 00 d � �������

����'HU�2UWKRWURSLHNRHIIL]LHQW���YRQ�0DXHUZHUN�VROOWH�EHL�GHU�%HPHVVXQJ�EHU�FNVLFKWLJW�ZHUGHQ��

����'HU�%HPHVVXQJVZHUW�GHV�DXIQHKPEDUHQ�0RPHQWHV�05G�HLQHU�:DQG�MH�+|KHQ��RGHU�/lQJHQHLQKHLW�LVW��

=I0 [G5G  � �������

'DEHL�LVW�

I[G� GHU� %HPHVVXQJVZHUW� GHU� %LHJHIHVWLJNHLW� GHU� HQWVSUHFKHQGHQ� %LHJHULFKWXQJ� QDFK� ������� ������ ����
RGHU������������

=� GDV�HODVWLVFKH�:LGHUVWDQGVPRPHQW�MH�+|KHQ��RGHU�/lQJHQHLQKHLW�GHU�:DQG��

����,VW�HLQH�YHUWLNDOH�/DVW�YRUKDQGHQ��GDUI�LKU�J�QVWLJHU�(LQIOXVV�ZLH�IROJW�LQ�5HFKQXQJ�JHVWHOOW�ZHUGHQ��

�L�� 'XUFK�9HUZHQGXQJ�HLQHU�HUK|KWHQ�%LHJHIHVWLJNHLW� I[G��DSS� QDFK�*OHLFKXQJ� �������XQG�GHV� LQ� ���� ]X�
YHUZHQGHQGHQ�2UWKRWURSLHNRHIIL]LHQWHQ��GHU�JOHLFKHUPD�HQ�]X�PRGLIL]LHUHQ�LVW��

G[GDSS[G V� ��� II � �������

'DEHL�LVW�

I[G�� GHU�%HPHVVXQJVZHUW� GHU� %LHJHIHVWLJNHLW� YRQ�0DXHUZHUN�PLW� GHU�%UXFKHEHQH� SDUDOOHO� ]X� GHQ�
/DJHUIXJHQ��VLHKH��������

VG� GHU�%HPHVVXQJVZHUW�GHU�'UXFNVSDQQXQJ�GHU�:DQG��GHU�MHGRFK�QLFKW�JU|�HU�DOV�����IG�VHLQ�GDUI�

RGHU�

�LL�� GXUFK�GLH�%HUHFKQXQJ�GHU�7UDJIlKLJNHLW�XQWHU�9HUZHQGXQJ�GHU�*OHLFKXQJ�������LQ�GHU�)�GXUFK�)IO�PLW�
%HU�FNVLFKWLJXQJ�GHU�%LHJHIHVWLJNHLW�I[G��]X�HUVHW]HQ�LVW��

$10(5.81*� 'LHVHU� 7HLO� GHU� 1RUP� HQWKlOW� NHLQH� 0HWKRGH� ]XU� %HUHFKQXQJ� YRQ� IIO�� EHL� GHU� GLH� %LHJHIHVWLJNHLW�
EHU�FNVLFKWLJW�ZLUG��

���� %HL� GHU� (UPLWWOXQJ� GHV� :LGHUVWDQGVPRPHQWHV� HLQHV� 3IHLOHUV� LQ� HLQHU� :DQG� VROOWH� GLH� �EHUVWHKHQGH�
)ODQVFKOlQJH�±�JHUHFKQHW�YRP�(QGH�GHV�3IHLOHUV�±�PLW�GHP�NOHLQVWHQ�GHU�IROJHQGHQ�:HUWH�LQ�$QVDW]�JHEUDFKW�
ZHUGHQ��

�� K����EHL�REHQ�XQG�XQWHQ�JHKDOWHQHQ�:lQGHQ��

�� K���EHL�IUHL�VWHKHQGHQ�:lQGHQ��

�� GLH�+lOIWH�GHV�OLFKWHQ�3IHLOHUDEVWDQGHV��

'DEHL�LVW�

K� GLH�OLFKWH�+|KH�GHU�:DQG��

����%HL�]ZHLVFKDOLJHQ�:lQGHQ�PLW�/XIWVFKLFKW�GDUI�GHU�%HPHVVXQJVZHUW�GHU�+RUL]RQWDONUDIW�MH�)OlFKHQHLQKHLW�
:(G�DXI�GLH�]ZHL�:DQGVFKDOHQ�DXIJHWHLOW�ZHUGHQ��YRUDXVJHVHW]W��GDVV�GLH�0DXHUDQNHU�RGHU�DQGHUH�9HUELQ�
GXQJVHOHPHQWH�]ZLVFKHQ�GHQ�6FKDOHQ�JHHLJQHW�VLQG��GLH�DXI�GLH�:DQG�ZLUNHQGHQ�.UlIWH�]X��EHUWUDJHQ��'LH�
$XIWHLOXQJ� ]ZLVFKHQ�GHQ�6FKDOHQ� GDUI� HQWZHGHU� SURSRUWLRQDO� ]X� GHUHQ�)HVWLJNHLW� �]��%��05G�� RGHU� ]X� GHUHQ�
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EN 1996-1-1:200� � $&:2009 �D� 

6WHLILJNHLW�HUIROJHQ��%HL�9HUZHQGXQJ�GHU�6WHLILJNHLW�VROOWH�MHGH�6FKDOH�I�U�GDV�YRQ�LKU�DXI]XQHKPHQGH�%HPHV�
VXQJVPRPHQW�0(G�QDFKJHZLHVHQ�ZHUGHQ��

����,VW�HLQH�:DQG�GXUFK�$XVVSDUXQJHQ�XQG�6FKOLW]H�JHVFKZlFKW��GHUHQ�0D�H�GLH�*UHQ]ZHUWH�QDFK������EHU�
VFKUHLWHQ��VROOWH�GLHVH�4XHUVFKQLWWVVFKZlFKXQJ�EHL�GHU�%HVWLPPXQJ�GHU�7UDJIlKLJNHLW�GHU�:DQG�GXUFK�9HU�
ZHQGXQJ� GHU� DQ� GHQ� $XVVSDUXQJHQ� RGHU� 6FKOLW]HQ� YHUPLQGHUWHQ� 'LFNH� GHU� :DQG� LQ� 5HFKQXQJ� JHVWHOOW�
ZHUGHQ��

6���2 :lQGH XQWHU %RJHQWUDJZLUNXQJ 

���3� ,P� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� P�VVHQ� GLH� DXV� GHU� KRUL]RQWDOHQ� %HPHVVXQJVODVW� HQWVWHKHQGHQ�
%RJHQNUlIWH� LQ� HLQHU� :DQG� NOHLQHU� RGHU� JOHLFK� GHQ� EHL� GHU� %RJHQEHDQVSUXFKXQJ� DXIQHKPEDUHQ�
%HPHVVXQJVNUlIWHQ� VHLQ�� 'LH� YRP� $XIODJHU� DXIQHKPEDUHQ� %HPHVVXQJVNUlIWH� P�VVHQ� JU|�HU� DOV� GLH�
HLQZLUNHQGHQ�.UlIWH�DXV�GHU�KRUL]RQWDOHQ�%HPHVVXQJVODVW�VHLQ��

����:LUG�HLQH�:DQG�NUDIWVFKO�VVLJ�]ZLVFKHQ�$XIODJHU�JHPDXHUW��GLH�GHQ�DXIWUHWHQGHQ�%RJHQVFKXE�DXIQHKPHQ�
N|QQHQ�� GDUI� GLH� :DQG� XQWHU� GHU� $QQDKPH� EHPHVVHQ� ZHUGHQ�� GDVV� VLFK� LQQHUKDOE� GHU� :DQGGLFNH� HLQ�
ZDDJHUHFKWHU�RGHU�ORWUHFKWHU�%RJHQ�DXVELOGHW��

����'HU�%HUHFKQXQJ�GDUI� HLQ�'UHLJHOHQNERJHQ� ]XJUXQGH�JHOHJW�ZHUGHQ��'LH�$XIODJHUEUHLWHQ� DQ� GHQ�(QGHQ�
XQG�DP�PLWWOHUHQ�*HOHQN�VROOWHQ�DOV�GDV����IDFKH�GHU�:DQGGLFNH��ZLH� LQ�%LOG�����GDUJHVWHOOW�� DQJHQRPPHQ�
ZHUGHQ�� 6LQG� $XVVSDUXQJHQ� RGHU� 6FKOLW]H� LQ� GHU� 1lKH� GHU� 6W�W]OLQLH� GHV� %RJHQV� YRUKDQGHQ�� VROOWH� GHUHQ�
(LQIOXVV�DXI�GLH�)HVWLJNHLW�GHV�0DXHUZHUNHV�LQ�5HFKQXQJ�JHVWHOOW�ZHUGHQ��

lD

t

t��
�

t��
�

t��
�

1DG

�

%LOG 6�� ² $QJHQRPPHQHU %RJHQ ]XU $XIQDKPH YRQ +RUL]RQWDOODVWHQ 

���� 'HU� %RJHQVFKXE� VROOWH� XQWHU� %HU�FNVLFKWLJXQJ� GHU� HLQZLUNHQGHQ� KRUL]RQWDOHQ� %HODVWXQJ�� GHU�
'UXFNIHVWLJNHLW�GHV�0DXHUZHUNV��GHU�$UW�GHU�9HUELQGXQJ�]ZLVFKHQ�:DQG�XQG�$XIODJHU�XQG�GHV�HODVWLVFKHQ�
XQG� ]HLWDEKlQJLJHQ� .ULHFKHQV� GHU�:DQG� HUPLWWHOW� ZHUGHQ�� 'HU� %RJHQVFKXE� GDUI� GXUFK� HLQH� YHUWLNDOH� /DVW�
DXIJHQRPPHQ�ZHUGHQ��

����'HU�%RJHQVWLFK�HUJLEW�VLFK�DXV�*OHLFKXQJ���������

D� GtU � �� � �������

'DEHL�LVW�

t� GLH�'LFNH�GHU�:DQG��ZREHL�HLQH�5HGX]LHUXQJ�GHU�:DQGGLFNH�LQIROJH�JHVFKOLW]WHU�)XJHQ�LQ�5HFKQXQJ�
]X�VWHOOHQ�LVW��

GD� GLH�'XUFKELHJXQJ�GHV�%RJHQV�XQWHU�GHU�KRUL]RQWDOHQ�%HPHVVXQJVODVW�� GLH�EHL�:lQGHQ�PLW� HLQHP�
/lQJHQ�'LFNHQ�9HUKlOWQLV�d����]X�QXOO�JHVHW]W�ZHUGHQ�GDUI��

���� 'HU� PD[LPDOH� %HPHVVXQJVZHUW� GHV� %RJHQVFKXEV� MH� P� :DQGOlQJH� 1DG� GDUI� QDFK� *OHLFKXQJ��������
DQJHQRPPHQ�ZHUGHQ�]X��

��
�� tI1 GDG � � �������
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EN 1996-1-1:200� � $&:2009 �D� 

6WHLILJNHLW�HUIROJHQ��%HL�9HUZHQGXQJ�GHU�6WHLILJNHLW�VROOWH�MHGH�6FKDOH�I�U�GDV�YRQ�LKU�DXI]XQHKPHQGH�%HPHV�
VXQJVPRPHQW�0(G�QDFKJHZLHVHQ�ZHUGHQ��

����,VW�HLQH�:DQG�GXUFK�$XVVSDUXQJHQ�XQG�6FKOLW]H�JHVFKZlFKW��GHUHQ�0D�H�GLH�*UHQ]ZHUWH�QDFK������EHU�
VFKUHLWHQ��VROOWH�GLHVH�4XHUVFKQLWWVVFKZlFKXQJ�EHL�GHU�%HVWLPPXQJ�GHU�7UDJIlKLJNHLW�GHU�:DQG�GXUFK�9HU�
ZHQGXQJ� GHU� DQ� GHQ� $XVVSDUXQJHQ� RGHU� 6FKOLW]HQ� YHUPLQGHUWHQ� 'LFNH� GHU� :DQG� LQ� 5HFKQXQJ� JHVWHOOW�
ZHUGHQ��

6���2 :lQGH XQWHU %RJHQWUDJZLUNXQJ 

���3� ,P� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� P�VVHQ� GLH� DXV� GHU� KRUL]RQWDOHQ� %HPHVVXQJVODVW� HQWVWHKHQGHQ�
%RJHQNUlIWH� LQ� HLQHU� :DQG� NOHLQHU� RGHU� JOHLFK� GHQ� EHL� GHU� %RJHQEHDQVSUXFKXQJ� DXIQHKPEDUHQ�
%HPHVVXQJVNUlIWHQ� VHLQ�� 'LH� YRP� $XIODJHU� DXIQHKPEDUHQ� %HPHVVXQJVNUlIWH� P�VVHQ� JU|�HU� DOV� GLH�
HLQZLUNHQGHQ�.UlIWH�DXV�GHU�KRUL]RQWDOHQ�%HPHVVXQJVODVW�VHLQ��

����:LUG�HLQH�:DQG�NUDIWVFKO�VVLJ�]ZLVFKHQ�$XIODJHU�JHPDXHUW��GLH�GHQ�DXIWUHWHQGHQ�%RJHQVFKXE�DXIQHKPHQ�
N|QQHQ�� GDUI� GLH� :DQG� XQWHU� GHU� $QQDKPH� EHPHVVHQ� ZHUGHQ�� GDVV� VLFK� LQQHUKDOE� GHU� :DQGGLFNH� HLQ�
ZDDJHUHFKWHU�RGHU�ORWUHFKWHU�%RJHQ�DXVELOGHW��

����'HU�%HUHFKQXQJ�GDUI� HLQ�'UHLJHOHQNERJHQ� ]XJUXQGH�JHOHJW�ZHUGHQ��'LH�$XIODJHUEUHLWHQ� DQ� GHQ�(QGHQ�
XQG�DP�PLWWOHUHQ�*HOHQN�VROOWHQ�DOV�GDV����IDFKH�GHU�:DQGGLFNH��ZLH� LQ�%LOG�����GDUJHVWHOOW�� DQJHQRPPHQ�
ZHUGHQ�� 6LQG� $XVVSDUXQJHQ� RGHU� 6FKOLW]H� LQ� GHU� 1lKH� GHU� 6W�W]OLQLH� GHV� %RJHQV� YRUKDQGHQ�� VROOWH� GHUHQ�
(LQIOXVV�DXI�GLH�)HVWLJNHLW�GHV�0DXHUZHUNHV�LQ�5HFKQXQJ�JHVWHOOW�ZHUGHQ��

lD

t

t��
�

t��
�

t��
�

1DG

�

%LOG 6�� ² $QJHQRPPHQHU %RJHQ ]XU $XIQDKPH YRQ +RUL]RQWDOODVWHQ 

���� 'HU� %RJHQVFKXE� VROOWH� XQWHU� %HU�FNVLFKWLJXQJ� GHU� HLQZLUNHQGHQ� KRUL]RQWDOHQ� %HODVWXQJ�� GHU�
'UXFNIHVWLJNHLW�GHV�0DXHUZHUNV��GHU�$UW�GHU�9HUELQGXQJ�]ZLVFKHQ�:DQG�XQG�$XIODJHU�XQG�GHV�HODVWLVFKHQ�
XQG� ]HLWDEKlQJLJHQ� .ULHFKHQV� GHU�:DQG� HUPLWWHOW� ZHUGHQ�� 'HU� %RJHQVFKXE� GDUI� GXUFK� HLQH� YHUWLNDOH� /DVW�
DXIJHQRPPHQ�ZHUGHQ��

����'HU�%RJHQVWLFK�HUJLEW�VLFK�DXV�*OHLFKXQJ���������

D� GtU � �� � �������

'DEHL�LVW�

t� GLH�'LFNH�GHU�:DQG��ZREHL�HLQH�5HGX]LHUXQJ�GHU�:DQGGLFNH�LQIROJH�JHVFKOLW]WHU�)XJHQ�LQ�5HFKQXQJ�
]X�VWHOOHQ�LVW��

GD� GLH�'XUFKELHJXQJ�GHV�%RJHQV�XQWHU�GHU�KRUL]RQWDOHQ�%HPHVVXQJVODVW�� GLH�EHL�:lQGHQ�PLW� HLQHP�
/lQJHQ�'LFNHQ�9HUKlOWQLV�d����]X�QXOO�JHVHW]W�ZHUGHQ�GDUI��

���� 'HU� PD[LPDOH� %HPHVVXQJVZHUW� GHV� %RJHQVFKXEV� MH� P� :DQGOlQJH� 1DG� GDUI� QDFK� *OHLFKXQJ��������
DQJHQRPPHQ�ZHUGHQ�]X��

��
�� tI1 GDG � � �������
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EN 1996-1-1:200� � $&:2009 �D� 

XQG��VRIHUQ�GLH�'XUFKELHJXQJ�JHULQJ�LVW��HUJLEW�VLFK�GLH�KRUL]RQWDOH�%HPHVVXQJVIHVWLJNHLW�]X��

�

¸̧
¹

·
¨̈
©

§
 

D
GGODW� l

tIT � �������

'DEHL�LVW�

1DG� GHU�%HPHVVXQJVZHUW�GHV�%RJHQVFKXEHV��

TODW�G� GHU�%HPHVVXQJVZHUW� GHV� 7UDJZLGHUVWDQGHV� LQIROJH� KRUL]RQWDOHU�%HODVWXQJ� MH� )OlFKHQHLQKHLW� GHU�
:DQG��

t� GLH�'LFNH�GHU�:DQG��

IG� GHU�%HPHVVXQJVZHUW�GHU�'UXFNIHVWLJNHLW�YRQ�0DXHUZHUN� LQ�:LUNXQJVULFKWXQJ�GHV�%RJHQVFKXEHV�
QDFK��������

lD� GLH�/lQJH�RGHU�+|KH�GHU�:DQG�]ZLVFKHQ�GHQ�$XIODJHUQ��GLH�GHQ�%RJHQVFKXE�DXIQHKPHQ�N|QQHQ��

'LHV�VHW]W�YRUDXV��GDVV��

�� )HXFKWHVSHUUVFKLFKWHQ� RGHU� DQGHUH� 6FKLFKWHQ� PLW� JHULQJHP� 5HLEXQJVZLGHUVWDQG� LQ� GHU� :DQG� GLH�
DXIWUHWHQGHQ�+RUL]RQWDONUlIWH��EHUWUDJHQ�N|QQHQ��

�� GLH�%HPHVVXQJVVSDQQXQJ�LQIROJH�9HUWLNDOODVW�QLFKW�NOHLQHU�DOV�����1�PP��LVW��

�� ˜�GLH�6FKODQNKHLW�LQ�GHU�EHWUDFKWHWHQ�5LFKWXQJ�QLFKW�JU|�HU�DOV����LVW�I�

6���� 0DXHUZHUNVZlQGH XQWHU :LQGODVW 

����0DXHUZHUNVZlQGH�XQWHU�:LQGODVW�VROOWHQ�QDFK��������������XQG�������EHPHVVHQ�ZHUGHQ��

6���4 0DXHUZHUNVZlQGH XQWHU EUG- XQG :DVVHUGUXFN 

����0DXHUZHUNVZlQGH�XQWHU�KRUL]RQWDOHP�(UGGUXFN�PLW�RGHU�RKQH�YHUWLNDOHQ�/DVWHQ�VROOWHQ�QDFK���������������
������XQG�������EHPHVVHQ�ZHUGHQ��

$10(5.81*��� 'LH� %LHJHIHVWLJNHLW� YRQ� 0DXHUZHUN� I[N�� VROOWH� EHL� GHU� %HPHVVXQJ� YRQ�:lQGHQ�� GLH� GXUFK� ZDDJH�
UHFKWHQ�(UGGUXFN�EHDQVSUXFKWHQ�ZHUGHQ��QLFKW�YHUZHQGHW�ZHUGHQ��

$10(5.81*��� (LQ� YHUHLQIDFKWHV� 9HUIDKUHQ� ]XU� %HPHVVXQJ� YRQ� HUGGUXFNEHDQVSUXFKWHQ� .HOOHUZlQGHQ� LVW� LQ�
(1��������HQWKDOWHQ��

6���� 0DXHUZHUNVZlQGH XQWHU KRUL]RQWDOHU %HODVWXQJ LQIROJH DX�HUJHZ|KQOLFKHU ELQZLUNXQJHQ 

���� :lQGH�� GLH� GXUFK� +RUL]RQWDONUlIWH� LQIROJH� DX�HUJHZ|KQOLFKHU� (LQZLUNXQJHQ� �DXVJHQRPPHQ� VLQG�
(UGEHEHQ�� EHDQVSUXFKW� ZHUGHQ� �]��%�� GXUFK� *DVH[SORVLRQHQ��� G�UIHQ� QDFK� ������� ������� ������ XQG� ������
EHPHVVHQ�ZHUGHQ��

6�4 8QEHZHKUWH 0DXHUZHUNVZlQGH XQWHU NRPELQLHUWHU YHUWLNDOHU XQG KRUL]RQWDOHU 
%HODVWXQJ 

6�4�1 $OOJHPHLQHV 

����8QEHZHKUWH�:lQGH�DXV�0DXHUZHUN��GLH�VRZRKO�GXUFK�YHUWLNDOH�DOV�DXFK�KRUL]RQWDOH�/DVWHQ�EHDQVSUXFKW�
ZHUGHQ��VLQG�QDFK�HLQHU�GHU�XQWHU��������������RGHU�������DQJHJHEHQHQ�9HUIDKUHQ�]X�EHPHVVHQ��
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XQG��VRIHUQ�GLH�'XUFKELHJXQJ�JHULQJ�LVW��HUJLEW�VLFK�GLH�KRUL]RQWDOH�%HPHVVXQJVIHVWLJNHLW�]X��

�

¸̧
¹

·
¨̈
©

§
 

D
GGODW� l

tIT � �������

'DEHL�LVW�

1DG� GHU�%HPHVVXQJVZHUW�GHV�%RJHQVFKXEHV��

TODW�G� GHU�%HPHVVXQJVZHUW� GHV� 7UDJZLGHUVWDQGHV� LQIROJH� KRUL]RQWDOHU�%HODVWXQJ� MH� )OlFKHQHLQKHLW� GHU�
:DQG��

t� GLH�'LFNH�GHU�:DQG��

IG� GHU�%HPHVVXQJVZHUW�GHU�'UXFNIHVWLJNHLW�YRQ�0DXHUZHUN� LQ�:LUNXQJVULFKWXQJ�GHV�%RJHQVFKXEHV�
QDFK��������

lD� GLH�/lQJH�RGHU�+|KH�GHU�:DQG�]ZLVFKHQ�GHQ�$XIODJHUQ��GLH�GHQ�%RJHQVFKXE�DXIQHKPHQ�N|QQHQ��

'LHV�VHW]W�YRUDXV��GDVV��

�� )HXFKWHVSHUUVFKLFKWHQ� RGHU� DQGHUH� 6FKLFKWHQ� PLW� JHULQJHP� 5HLEXQJVZLGHUVWDQG� LQ� GHU� :DQG� GLH�
DXIWUHWHQGHQ�+RUL]RQWDONUlIWH��EHUWUDJHQ�N|QQHQ��

�� GLH�%HPHVVXQJVVSDQQXQJ�LQIROJH�9HUWLNDOODVW�QLFKW�NOHLQHU�DOV�����1�PP��LVW��

�� ˜�GLH�6FKODQNKHLW�LQ�GHU�EHWUDFKWHWHQ�5LFKWXQJ�QLFKW�JU|�HU�DOV����LVW�I�

6���� 0DXHUZHUNVZlQGH XQWHU :LQGODVW 

����0DXHUZHUNVZlQGH�XQWHU�:LQGODVW�VROOWHQ�QDFK��������������XQG�������EHPHVVHQ�ZHUGHQ��

6���4 0DXHUZHUNVZlQGH XQWHU EUG- XQG :DVVHUGUXFN 

����0DXHUZHUNVZlQGH�XQWHU�KRUL]RQWDOHP�(UGGUXFN�PLW�RGHU�RKQH�YHUWLNDOHQ�/DVWHQ�VROOWHQ�QDFK���������������
������XQG�������EHPHVVHQ�ZHUGHQ��

$10(5.81*��� 'LH� %LHJHIHVWLJNHLW� YRQ� 0DXHUZHUN� I[N�� VROOWH� EHL� GHU� %HPHVVXQJ� YRQ�:lQGHQ�� GLH� GXUFK� ZDDJH�
UHFKWHQ�(UGGUXFN�EHDQVSUXFKWHQ�ZHUGHQ��QLFKW�YHUZHQGHW�ZHUGHQ��

$10(5.81*��� (LQ� YHUHLQIDFKWHV� 9HUIDKUHQ� ]XU� %HPHVVXQJ� YRQ� HUGGUXFNEHDQVSUXFKWHQ� .HOOHUZlQGHQ� LVW� LQ�
(1��������HQWKDOWHQ��

6���� 0DXHUZHUNVZlQGH XQWHU KRUL]RQWDOHU %HODVWXQJ LQIROJH DX�HUJHZ|KQOLFKHU ELQZLUNXQJHQ 

���� :lQGH�� GLH� GXUFK� +RUL]RQWDONUlIWH� LQIROJH� DX�HUJHZ|KQOLFKHU� (LQZLUNXQJHQ� �DXVJHQRPPHQ� VLQG�
(UGEHEHQ�� EHDQVSUXFKW� ZHUGHQ� �]��%�� GXUFK� *DVH[SORVLRQHQ��� G�UIHQ� QDFK� ������� ������� ������ XQG� ������
EHPHVVHQ�ZHUGHQ��

6�4 8QEHZHKUWH 0DXHUZHUNVZlQGH XQWHU NRPELQLHUWHU YHUWLNDOHU XQG KRUL]RQWDOHU 
%HODVWXQJ 

6�4�1 $OOJHPHLQHV 

����8QEHZHKUWH�:lQGH�DXV�0DXHUZHUN��GLH�VRZRKO�GXUFK�YHUWLNDOH�DOV�DXFK�KRUL]RQWDOH�/DVWHQ�EHDQVSUXFKW�
ZHUGHQ��VLQG�QDFK�HLQHU�GHU�XQWHU��������������RGHU�������DQJHJHEHQHQ�9HUIDKUHQ�]X�EHPHVVHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

6�4�2 9HUIDKUHQ XQWHU $QZHQGXQJ GHV )-)DNWRUV 

���� 'LH� NRPELQLHUWH� YHUWLNDOH� XQG� KRUL]RQWDOH� %HDQVSUXFKXQJ� NDQQ� GXUFK� 9HUZHQGXQJ� GHU� PD�JHEHQGHQ�
$XVPLWWH�LQIROJH�KRUL]RQWDOHU�/DVWHQ�˜�HKH�I�RGHU�HKP�QDFK��������������L��RGHU��LL��EHU�FNVLFKWLJW�ZHUGHQ��
6LH�LVW�QDFK�*OHLFKXQJHQ�������XQG�������]X�HUPLWWHOQ�XQG�EHL�GHU�%HUHFKQXQJ�GHV�$EPLQGHUXQJVIDNWRUV�)�LQ�
*OHLFKXQJ�������]X�YHUZHQGHQ��

6�4�� 9HUIDKUHQ XQWHU $QZHQGXQJ HLQHU HUK|KWHQ %LHJHIHVWLJNHLW 

����������JHVWDWWHW��EHL�HLQHU�VWlQGLJ�YRUKDQGHQHQ�YHUWLNDOHQ�%HODVWXQJ�GHQ�%HPHVVXQJVZHUW�GHU�%LHJHIHVWLJ�
NHLW� I[G��DXI�HLQH�HUK|KWH�%LHJHIHVWLJNHLW� I[G��DSS� ]X�HUK|KHQ�XQG�GLHVHQ�:HUW� I�U�GLH�%HPHVVXQJ� LQ�GLHVHP�
$EVFKQLWW�]X�YHUZHQGHQ��

6�4�4 9HUIDKUHQ XQWHU 9HUZHQGXQJ lTXLYDOHQWHU 0RPHQWHQYHUWHLOXQJV]DKOHQ 

���� bTXLYDOHQWH� %LHJHPRPHQWH� G�UIHQ� ]XU� NRPELQLHUWHQ� %HUHFKQXQJ� GHU� YHUWLNDOHQ� XQG� KRUL]RQWDOHQ�
%HODVWXQJ�DXV�HLQHU�.RPELQDWLRQ�YRQ�������XQG�������HUPLWWHOW�ZHUGHQ��

$10(5.81*� $QKDQJ�,�HQWKlOW�HLQH�0HWKRGH�]XU�0RGLIL]LHUXQJ�GHV�%LHJHPRPHQWHQNRHIIL]LHQWHQ��α��QDFK��������]XU�
%HU�FNVLFKWLJXQJ�YHUWLNDOHU�XQG�KRUL]RQWDOHU�/DVWHQ��

6�� 0DXHUDQNHU 

���3�%HL�GHU�%HUHFKQXQJ�GHU�7UDJIlKLJNHLW�YRQ�0DXHUDQNHUQ�PXVV�)ROJHQGHV�EHU�FNVLFKWLJW�ZHUGHQ��

�� 'HU� 9HUIRUPXQJVXQWHUVFKLHG� ]ZLVFKHQ� GHQ� YHUEXQGHQHQ� %DXWHLOHQ�� ZLH� ]��%�� EHL� 9HUEOHQGVFKLFKW� XQG�
+LQWHUPDXHUXQJ�LQIROJH�7HPSHUDWXUGLIIHUHQ]HQ��)HXFKWHlQGHUXQJHQ�XQG�(LQZLUNXQJHQ��

�� KRUL]RQWDOH�:LQGEHDQVSUXFKXQJ��

�� .UlIWH�LQIROJH�GHV�=XVDPPHQZLUNHQV�GHU�EHLGHQ�6FKDOHQ�HLQHU�]ZHLVFKDOLJHQ�:DQG�PLW�/XIWVFKLFKW��

���3�%HL�GHU�%HVWLPPXQJ�GHU�7UDJIlKLJNHLW�GHU�$QNHU�P�VVHQ�)RUPDEZHLFKXQJHQ�XQG�MHJOLFKH�%HHLQWUlFKWL�
JXQJHQ�GHV�0DWHULDOV�HLQVFKOLH�OLFK�GHU�*HIDKU�GHV�6SU|GEUXFKHV�GXUFK�PHKUIDFKH�9HUIRUPXQJ�ZlKUHQG�XQG�
QDFK�GHU�$XVI�KUXQJ�EHU�FNVLFKWLJW�ZHUGHQ��

���3� :HQQ� :lQGH�� VSH]LHOO� ]ZHLVFKDOLJH� :lQGH� PLW� /XIWVFKLFKW�� GXUFK� :LQGODVWHQ� EHDQVSUXFKW� ZHUGHQ��
P�VVHQ�GLH�0DXHUDQNHU��GLH�GLH�EHLGHQ�6FKDOHQ�PLWHLQDQGHU�YHUELQGHQ��LQ�GHU�/DJH�VHLQ��GLH�:LQGODVWHQ�YRQ�
GHU�EHODVWHWHQ�6FKDOH�DXI�GLH�DQGHUH�6FKDOH��GLH�+LQWHUPDXHUXQJ�RGHU�GLH�6W�W]H�]X��EHUWUDJHQ��

����'LH�0LQGHVWDQ]DKO�GHU�0DXHUDQNHU�MH�)OlFKHQHLQKHLW�QW�VROOWH�QDFK�*OHLFKXQJ��������EHVWLPPW�ZHUGHQ��

G

(G
W )

:Q t � �������

6LH�VROOWH�MHGRFK�QLFKW�JHULQJHU�DOV�QDFK����������VHLQ��

'DEHL�LVW�

:(G� GHU�%HPHVVXQJVZHUW�GHU�KRUL]RQWDOHQ�/DVW�MH�)OlFKHQHLQKHLW��GLH�]X��EHUWUDJHQ�LVW��

)G� GHU� %HPHVVXQJVZHUW� GHU� 'UXFN�� RGHU� =XJWUDJIlKLJNHLW� HLQHV� 0DXHUDQNHUV� XQWHU� GHP� PD��
JHEHQGHQ�%HPHVVXQJVIDOO��

$10(5.81*��� (1�������IRUGHUW��GDVV�GHU�+HUVWHOOHU�GLH�7UDJIlKLJNHLW�GHU�$QNHU�GHNODULHUW��'LHVHU�:HUW�LVW�GXUFK�J0�
]X�GLYLGLHUHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

6�4�2 9HUIDKUHQ XQWHU $QZHQGXQJ GHV )-)DNWRUV 

���� 'LH� NRPELQLHUWH� YHUWLNDOH� XQG� KRUL]RQWDOH� %HDQVSUXFKXQJ� NDQQ� GXUFK� 9HUZHQGXQJ� GHU� PD�JHEHQGHQ�
$XVPLWWH�LQIROJH�KRUL]RQWDOHU�/DVWHQ�˜�HKH�I�RGHU�HKP�QDFK��������������L��RGHU��LL��EHU�FNVLFKWLJW�ZHUGHQ��
6LH�LVW�QDFK�*OHLFKXQJHQ�������XQG�������]X�HUPLWWHOQ�XQG�EHL�GHU�%HUHFKQXQJ�GHV�$EPLQGHUXQJVIDNWRUV�)�LQ�
*OHLFKXQJ�������]X�YHUZHQGHQ��

6�4�� 9HUIDKUHQ XQWHU $QZHQGXQJ HLQHU HUK|KWHQ %LHJHIHVWLJNHLW 

����������JHVWDWWHW��EHL�HLQHU�VWlQGLJ�YRUKDQGHQHQ�YHUWLNDOHQ�%HODVWXQJ�GHQ�%HPHVVXQJVZHUW�GHU�%LHJHIHVWLJ�
NHLW� I[G��DXI�HLQH�HUK|KWH�%LHJHIHVWLJNHLW� I[G��DSS� ]X�HUK|KHQ�XQG�GLHVHQ�:HUW� I�U�GLH�%HPHVVXQJ� LQ�GLHVHP�
$EVFKQLWW�]X�YHUZHQGHQ��

6�4�4 9HUIDKUHQ XQWHU 9HUZHQGXQJ lTXLYDOHQWHU 0RPHQWHQYHUWHLOXQJV]DKOHQ 

���� bTXLYDOHQWH� %LHJHPRPHQWH� G�UIHQ� ]XU� NRPELQLHUWHQ� %HUHFKQXQJ� GHU� YHUWLNDOHQ� XQG� KRUL]RQWDOHQ�
%HODVWXQJ�DXV�HLQHU�.RPELQDWLRQ�YRQ�������XQG�������HUPLWWHOW�ZHUGHQ��

$10(5.81*� $QKDQJ�,�HQWKlOW�HLQH�0HWKRGH�]XU�0RGLIL]LHUXQJ�GHV�%LHJHPRPHQWHQNRHIIL]LHQWHQ��α��QDFK��������]XU�
%HU�FNVLFKWLJXQJ�YHUWLNDOHU�XQG�KRUL]RQWDOHU�/DVWHQ��

6�� 0DXHUDQNHU 

���3�%HL�GHU�%HUHFKQXQJ�GHU�7UDJIlKLJNHLW�YRQ�0DXHUDQNHUQ�PXVV�)ROJHQGHV�EHU�FNVLFKWLJW�ZHUGHQ��

�� 'HU� 9HUIRUPXQJVXQWHUVFKLHG� ]ZLVFKHQ� GHQ� YHUEXQGHQHQ� %DXWHLOHQ�� ZLH� ]��%�� EHL� 9HUEOHQGVFKLFKW� XQG�
+LQWHUPDXHUXQJ�LQIROJH�7HPSHUDWXUGLIIHUHQ]HQ��)HXFKWHlQGHUXQJHQ�XQG�(LQZLUNXQJHQ��

�� KRUL]RQWDOH�:LQGEHDQVSUXFKXQJ��

�� .UlIWH�LQIROJH�GHV�=XVDPPHQZLUNHQV�GHU�EHLGHQ�6FKDOHQ�HLQHU�]ZHLVFKDOLJHQ�:DQG�PLW�/XIWVFKLFKW��

���3�%HL�GHU�%HVWLPPXQJ�GHU�7UDJIlKLJNHLW�GHU�$QNHU�P�VVHQ�)RUPDEZHLFKXQJHQ�XQG�MHJOLFKH�%HHLQWUlFKWL�
JXQJHQ�GHV�0DWHULDOV�HLQVFKOLH�OLFK�GHU�*HIDKU�GHV�6SU|GEUXFKHV�GXUFK�PHKUIDFKH�9HUIRUPXQJ�ZlKUHQG�XQG�
QDFK�GHU�$XVI�KUXQJ�EHU�FNVLFKWLJW�ZHUGHQ��

���3� :HQQ� :lQGH�� VSH]LHOO� ]ZHLVFKDOLJH� :lQGH� PLW� /XIWVFKLFKW�� GXUFK� :LQGODVWHQ� EHDQVSUXFKW� ZHUGHQ��
P�VVHQ�GLH�0DXHUDQNHU��GLH�GLH�EHLGHQ�6FKDOHQ�PLWHLQDQGHU�YHUELQGHQ��LQ�GHU�/DJH�VHLQ��GLH�:LQGODVWHQ�YRQ�
GHU�EHODVWHWHQ�6FKDOH�DXI�GLH�DQGHUH�6FKDOH��GLH�+LQWHUPDXHUXQJ�RGHU�GLH�6W�W]H�]X��EHUWUDJHQ��

����'LH�0LQGHVWDQ]DKO�GHU�0DXHUDQNHU�MH�)OlFKHQHLQKHLW�QW�VROOWH�QDFK�*OHLFKXQJ��������EHVWLPPW�ZHUGHQ��

G

(G
W )

:Q t � �������

6LH�VROOWH�MHGRFK�QLFKW�JHULQJHU�DOV�QDFK����������VHLQ��

'DEHL�LVW�

:(G� GHU�%HPHVVXQJVZHUW�GHU�KRUL]RQWDOHQ�/DVW�MH�)OlFKHQHLQKHLW��GLH�]X��EHUWUDJHQ�LVW��

)G� GHU� %HPHVVXQJVZHUW� GHU� 'UXFN�� RGHU� =XJWUDJIlKLJNHLW� HLQHV� 0DXHUDQNHUV� XQWHU� GHP� PD��
JHEHQGHQ�%HPHVVXQJVIDOO��

$10(5.81*��� (1�������IRUGHUW��GDVV�GHU�+HUVWHOOHU�GLH�7UDJIlKLJNHLW�GHU�$QNHU�GHNODULHUW��'LHVHU�:HUW�LVW�GXUFK�J0�
]X�GLYLGLHUHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

$10(5.81*��� 'LH� $XVZDKO� GHU� 0DXHUDQNHU� VROOWH� VR� YRUJHQRPPHQ� ZHUGHQ�� GDVV� JHULQJI�JLJH� %HZHJXQJHQ�
]ZLVFKHQ�GHQ�6FKDOHQ�RKQH�6FKlGHQ�VWDWWILQGHQ�N|QQHQ��

���� ,P� )DOOH� HLQHU� ]ZHLVFKDOLJHQ� :DQG� PLW� 9RUVDW]VFKDOH� VROOWH� :(G� VR� EHUHFKQHW� ZHUGHQ�� GDVV� GLH�
0DXHUDQNHU� GLH� JHVDPWH�KRUL]RQWDOH�:LQGODVW�� GLH� DQ� GLH�9RUVDW]VFKDOH� DQJUHLIW�� DXI� GLH� GDKLQWHU� OLHJHQGH�
6W�W]NRQVWUXNWLRQ��EHUWUDJHQ��

6�6 %HZHKUWH 0DXHUZHUNVEDXWHLOH XQWHU %LHJXQJ� %LHJXQJ XQG /lQJVNUDIW RGHU /lQJVNUDIW 

6�6�1 $OOJHPHLQHV 

���3� 'LH� %HPHVVXQJ� EHZHKUWHU�� GXUFK� %LHJXQJ�� %LHJXQJ� PLW� /lQJVNUDIW� RGHU� QXU� GXUFK� /lQJVNUlIWH�
EHDQVSUXFKWHU�0DXHUZHUNVEDXWHLOH�KDW�XQWHU�GHQ�IROJHQGHQ�$QQDKPHQ�]X�HUIROJHQ��

�� (EHQEOHLEHQ�GHU�4XHUVFKQLWWH��

�� GLH�%HZHKUXQJ�YHUIRUPW�VLFK�ZLH�GDV�DQJUHQ]HQGH�0DXHUZHUN��

�� GLH�=XJIHVWLJNHLW�GHV�0DXHUZHUNV�LVW�QXOO��

�� GLH� PD[LPDOH� 'HKQXQJ� GHV� 0DXHUZHUNV� XQWHU� 'UXFNEHDQVSUXFKXQJ� ZLUG� HQWVSUHFKHQG� GHP� %DXVWRII�
JHZlKOW��

�� GLH�PD[LPDOH�'HKQXQJ�GHV�6WDKOV�XQWHU�=XJEHDQVSUXFKXQJ�ZLUG�HQWVSUHFKHQG�GHP�%DXVWRII�JHZlKOW��

�� GLH�6SDQQXQJV�'HKQXQJV�/LQLH�GHV�0DXHUZHUNV�VROO�DOV�SDUDEROLVFK��SDUDEROLVFK�UHFKWHFNLJ�RGHU�UHFKW�
HFNLJ�DQJHQRPPHQ�ZHUGHQ��VLHKH���������

�� GLH�6SDQQXQJV�'HKQXQJV�/LQLH�GHV�6WDKOV�QDFK�(1�����������

�� GLH� 'HKQXQJ� GHV� 0DXHUZHUNV� EHL� QLFKW� YROO� DXI� 'UXFN� EHDQVSUXFKWHQ� 4XHUVFKQLWWHQ� LVW� K|FKVWHQV�
HPX� �±������� I�U�0DXHUVWHLQH�GHU�*UXSSH���XQG�HPX� �±������ I�U�0DXHUVWHLQH�GHU�*UXSSHQ������XQG���
�VLHKH�%LOG�������

���3� 'LH� 9HUIRUPXQJVHLJHQVFKDIWHQ� YRQ� )�OOEHWRQ� P�VVHQ� JOHLFK� GHQ� (LJHQVFKDIWHQ� GHV� ]X� YHUI�OOHQGHQ�
0DXHUZHUNHV�DQJHQRPPHQ�ZHUGHQ��

���� 'HU� %HPHVVXQJVEORFN� EHL� 'UXFNEHDQVSUXFKXQJ� GDUI� I�U� 0DXHUZHUN� XQG� )�OOEHWRQ� QDFK� %LOG�����
DQJHQRPPHQ�ZHUGHQ��'DEHL�LVW�IG�GLH�%HPHVVXQJVGUXFNIHVWLJNHLW�GHV�0DXHUZHUNV�LQ�5LFKWXQJ�GHU�%HODVWXQJ�
RGHU�GHV�)�OOEHWRQV��

����:HQQ�LQ�GHU�'UXFN]RQH�VRZRKO�0DXHUZHUN�DOV�DXFK�)�OOEHWRQ�YRUKDQGHQ�VLQG��VROOWH�GLH�'UXFNIHVWLJNHLW�
PLW�GHP�6SDQQXQJVEORFN�GHV�VFKZlFKVWHQ�0DWHULDOV�EHUHFKQHW�ZHUGHQ��

6�6�2 NDFKZHLV YRQ EHZHKUWHQ 0DXHUZHUNVEDXWHLOHQ EHL %LHJXQJ XQG�RGHU NRUPDONUDIW 

���3�,P�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�PXVV�GHU�%HPHVVXQJVZHUW�GHU�DXI�GDV�EHZHKUWH�0DXHUZHUNVEDXWHLO�
HLQZLUNHQGHQ�.UDIW�(G�NOHLQHU�RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW�GHV�%DXWHLOZLGHUVWDQGHV�5G�VHLQ��

˜ I� �������GG 5( d

����'LH�%HPHVVXQJ�VROOWH�QDFK�GHQ�LQ�������DQJHI�KUWHQ�$QQDKPHQ�HUIROJHQ��'LH�=XJGHKQXQJ�GHU�%HZHKUXQJ�
HV�VROOWH�DXI������EHJUHQ]W�ZHUGHQ��

����%HL� GHU�%HVWLPPXQJ�GHV�DXIQHKPEDUHQ�0RPHQWHV�HLQHV�4XHUVFKQLWWHV�GDUI��ZLH� LQ�%LOG�����GDUJHVWHOOW��
YHUHLQIDFKHQG�YRQ�HLQHP�UHFKWHFNLJHQ�6SDQQXQJVEORFN�DXVJHJDQJHQ�ZHUGHQ��
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$10(5.81*��� 'LH� $XVZDKO� GHU� 0DXHUDQNHU� VROOWH� VR� YRUJHQRPPHQ� ZHUGHQ�� GDVV� JHULQJI�JLJH� %HZHJXQJHQ�
]ZLVFKHQ�GHQ�6FKDOHQ�RKQH�6FKlGHQ�VWDWWILQGHQ�N|QQHQ��

���� ,P� )DOOH� HLQHU� ]ZHLVFKDOLJHQ� :DQG� PLW� 9RUVDW]VFKDOH� VROOWH� :(G� VR� EHUHFKQHW� ZHUGHQ�� GDVV� GLH�
0DXHUDQNHU� GLH� JHVDPWH�KRUL]RQWDOH�:LQGODVW�� GLH� DQ� GLH�9RUVDW]VFKDOH� DQJUHLIW�� DXI� GLH� GDKLQWHU� OLHJHQGH�
6W�W]NRQVWUXNWLRQ��EHUWUDJHQ��

6�6 %HZHKUWH 0DXHUZHUNVEDXWHLOH XQWHU %LHJXQJ� %LHJXQJ XQG /lQJVNUDIW RGHU /lQJVNUDIW 

6�6�1 $OOJHPHLQHV 

���3� 'LH� %HPHVVXQJ� EHZHKUWHU�� GXUFK� %LHJXQJ�� %LHJXQJ� PLW� /lQJVNUDIW� RGHU� QXU� GXUFK� /lQJVNUlIWH�
EHDQVSUXFKWHU�0DXHUZHUNVEDXWHLOH�KDW�XQWHU�GHQ�IROJHQGHQ�$QQDKPHQ�]X�HUIROJHQ��

�� (EHQEOHLEHQ�GHU�4XHUVFKQLWWH��

�� GLH�%HZHKUXQJ�YHUIRUPW�VLFK�ZLH�GDV�DQJUHQ]HQGH�0DXHUZHUN��

�� GLH�=XJIHVWLJNHLW�GHV�0DXHUZHUNV�LVW�QXOO��

�� GLH� PD[LPDOH� 'HKQXQJ� GHV� 0DXHUZHUNV� XQWHU� 'UXFNEHDQVSUXFKXQJ� ZLUG� HQWVSUHFKHQG� GHP� %DXVWRII�
JHZlKOW��

�� GLH�PD[LPDOH�'HKQXQJ�GHV�6WDKOV�XQWHU�=XJEHDQVSUXFKXQJ�ZLUG�HQWVSUHFKHQG�GHP�%DXVWRII�JHZlKOW��

�� GLH�6SDQQXQJV�'HKQXQJV�/LQLH�GHV�0DXHUZHUNV�VROO�DOV�SDUDEROLVFK��SDUDEROLVFK�UHFKWHFNLJ�RGHU�UHFKW�
HFNLJ�DQJHQRPPHQ�ZHUGHQ��VLHKH���������

�� GLH�6SDQQXQJV�'HKQXQJV�/LQLH�GHV�6WDKOV�QDFK�(1�����������

�� GLH� 'HKQXQJ� GHV� 0DXHUZHUNV� EHL� QLFKW� YROO� DXI� 'UXFN� EHDQVSUXFKWHQ� 4XHUVFKQLWWHQ� LVW� K|FKVWHQV�
HPX� �±������� I�U�0DXHUVWHLQH�GHU�*UXSSH���XQG�HPX� �±������ I�U�0DXHUVWHLQH�GHU�*UXSSHQ������XQG���
�VLHKH�%LOG�������

���3� 'LH� 9HUIRUPXQJVHLJHQVFKDIWHQ� YRQ� )�OOEHWRQ� P�VVHQ� JOHLFK� GHQ� (LJHQVFKDIWHQ� GHV� ]X� YHUI�OOHQGHQ�
0DXHUZHUNHV�DQJHQRPPHQ�ZHUGHQ��

���� 'HU� %HPHVVXQJVEORFN� EHL� 'UXFNEHDQVSUXFKXQJ� GDUI� I�U� 0DXHUZHUN� XQG� )�OOEHWRQ� QDFK� %LOG�����
DQJHQRPPHQ�ZHUGHQ��'DEHL�LVW�IG�GLH�%HPHVVXQJVGUXFNIHVWLJNHLW�GHV�0DXHUZHUNV�LQ�5LFKWXQJ�GHU�%HODVWXQJ�
RGHU�GHV�)�OOEHWRQV��

����:HQQ�LQ�GHU�'UXFN]RQH�VRZRKO�0DXHUZHUN�DOV�DXFK�)�OOEHWRQ�YRUKDQGHQ�VLQG��VROOWH�GLH�'UXFNIHVWLJNHLW�
PLW�GHP�6SDQQXQJVEORFN�GHV�VFKZlFKVWHQ�0DWHULDOV�EHUHFKQHW�ZHUGHQ��

6�6�2 NDFKZHLV YRQ EHZHKUWHQ 0DXHUZHUNVEDXWHLOHQ EHL %LHJXQJ XQG�RGHU NRUPDONUDIW 

���3�,P�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�PXVV�GHU�%HPHVVXQJVZHUW�GHU�DXI�GDV�EHZHKUWH�0DXHUZHUNVEDXWHLO�
HLQZLUNHQGHQ�.UDIW�(G�NOHLQHU�RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW�GHV�%DXWHLOZLGHUVWDQGHV�5G�VHLQ��

˜ I� �������GG 5( d

����'LH�%HPHVVXQJ�VROOWH�QDFK�GHQ�LQ�������DQJHI�KUWHQ�$QQDKPHQ�HUIROJHQ��'LH�=XJGHKQXQJ�GHU�%HZHKUXQJ�
HV�VROOWH�DXI������EHJUHQ]W�ZHUGHQ��

����%HL� GHU�%HVWLPPXQJ�GHV�DXIQHKPEDUHQ�0RPHQWHV�HLQHV�4XHUVFKQLWWHV�GDUI��ZLH� LQ�%LOG�����GDUJHVWHOOW��
YHUHLQIDFKHQG�YRQ�HLQHP�UHFKWHFNLJHQ�6SDQQXQJVEORFN�DXVJHJDQJHQ�ZHUGHQ��
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HV\

HPX

$V

G

�

�

IG

�� �� ��

)P

)V

O[[

E /HJHQGH 
��� 4XHUVFKQLWW�
��� 'HKQXQJHQ�
��� 6FKQLWWNUlIWH�

�

%LOG 6�4 ² 6SDQQXQJV- XQG DHKQXQJVYHUWHLOXQJ 

����)�U�HLQHQ�HLQIDFK�EHZHKUWHQ�5HFKWHFNTXHUVFKQLWW�GDUI�EHL�UHLQHU�%LHJXQJ�GDV�DXIQHKPEDUH�%HPHVVXQJV�
PRPHQW�05G�ZLH�IROJW�EHUHFKQHW�ZHUGHQ��

]I$0 \GV5G  � �������

'DEHL�GDUI�DXIJUXQG�GHU�LP�%LOG�����GDUJHVWHOOWHQ�9HUHLQIDFKXQJ�GHU�+HEHODUP�GHU�LQQHUHQ�.UlIWH�]�XQWHU�GHU�
$QQDKPH�� GDV� JOHLFK]HLWLJ� GLH� PD[LPDOH� 'UXFN�� DOV� DXFK� =XJNUDIW� LP� 4XHUVFKQLWW� HUUHLFKW� ZLUG�� ZLH� IROJW�
DQJHQRPPHQ�ZHUGHQ��

G
IGE
I$

G] ������ ��
G

\GV d¸̧
¹

·
¨̈
©

§
� � �������

'DEHL�LVW�

E� GLH�4XHUVFKQLWWVEUHLWH��

G� GLH�1XW]K|KH�GHV�4XHUVFKQLWWV��

$V� GLH�4XHUVFKQLWWVIOlFKH�GHU�=XJEHZHKUXQJ��

IG� GHU� NOHLQHUH�:HUW� DXV� GHU� %HPHVVXQJVGUXFNIHVWLJNHLW� GHV�0DXHUZHUNV� LQ� /DVWULFKWXQJ� QDFK� ������
XQG�������XQG�GHU�%HPHVVXQJVGUXFNIHVWLJNHLW�GHV�)�OOEHWRQV�QDFK�������XQG������

I\G� GLH�%HPHVVXQJV]XJIHVWLJNHLW�GHV�%HZHKUXQJVVWDKOHV��

$10(5.81*� )�U�GHQ�6RQGHUIDOO�GHU�%LHJXQJ�YRQ�.UDJDUPHQ�PLW�EHZHKUWHP�0DXHUZHUN�VLHKH������

����%HL�GHU�(UPLWWOXQJ�GHV�DXIQHKPEDUHQ�%HPHVVXQJVPRPHQWHV�05G�HLQHV�UHLQ�DXI�%LHJXQJ�EHDQVSUXFKWHQ�
0DXHUZHUNVEDXWHLOV� GDUI� GLH� %HPHVVXQJVIHVWLJNHLW� IG� LQ� %LOG����� �EHU� HLQH� 6WUHFNH� O[�� JHPHVVHQ� YRP�
JHGU�FNWHQ�5DQG��DQJHVHW]W�ZHUGHQ��'DV�DXIQHKPEDUH�%HPHVVXQJVPRPHQWHV�05G�VROOWH�QLFKW�JU|�HU�VHLQ�
DOV��

˜ �I I�U�6WHLQH�GHU�*UXSSH���DX�HU�/HLFKWEHWRQVWHLQHQ� �����D���
G5G ��� GEI0 d

XQG��

˜ �I I�U�6WHLQH�GHU�*UXSSHQ�����XQG���XQG�/HLFKWEHWRQVWHLQH�GHU�*UXSSH��������E���
G5G ��� GEI0 d

�
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'DEHL�LVW�

IG� GLH�%HPHVVXQJVGUXFNIHVWLJNHLW�GHV�0DXHUZHUNV�LQ�GHU�HQWVSUHFKHQGHQ�5LFKWXQJ��

E� GLH�4XHUVFKQLWWVEUHLWH��

G� GLH�1XW]K|KH�GHV�4XHUVFKQLWWV��

[� GHU�$EVWDQG�GHU�1XOOOLQLH��

����:HQQ�LQ�HLQHP�4XHUVFKQLWW�GLH�%HZHKUXQJ�|UWOLFK�VR�NRQ]HQWULHUW�LVW��GDVV�GDV�%DXWHLO�QLFKW�DOV�HLQ�%DXWHLO�
PLW�*XUWHQ�EHKDQGHOW�ZHUGHQ�NDQQ��VLHKH���������VROOWH�GHU�EHZHKUWH�4XHUVFKQLWW�DOV�HLQ�4XHUVFKQLWW�PLW�HLQHU�
%UHLWH�YRQ�QLFKW�PHKU�DOV�GHP��IDFKHQ�GHU�'LFNH�GHV�0DXHUZHUNV�DQJHVHKHQ�ZHUGHQ��VLHKH�%LOG�������

t

E d �t

�� �

/HJHQGH 
��� %HZHKUXQJ�

%LOG 6�� ² 4XHUVFKQLWWVEUHLWH EHL %DXWHLOHQ PLW |UWOLFK NRQ]HQWULHUWHU %HZHKUXQJ 

����%HZHKUWH�0DXHUZHUNVEDXWHLOH�PLW�HLQHU�QDFK���������EHUHFKQHWHQ�6FKODQNKHLW�YRQ�!����VROOWHQ�QDFK�GHQ�
*UXQGVlW]HQ�XQG�$QZHQGXQJVUHJHOQ�I�U�XQEHZHKUWHV�0DXHUZHUN�QDFK�����EHPHVVHQ�ZHUGHQ��(IIHNWH�QDFK�
7KHRULH�]ZHLWHU�2UGQXQJ�VLQG�GDEHL�GXUFK�HLQ�]XVlW]OLFKHV�%HPHVVXQJVPRPHQW�0DG�]X�EHU�FNVLFKWLJHQ��

t
K10
�

 
����

�
HI(G

DG � �������

'DEHL�LVW�

1(G� GHU�%HPHVVXQJVZHUW�GHU�1RUPDONUDIW��

KHI� GLH�.QLFNOlQJH�GHV�EHZHKUWHQ�%DXWHLOV��

t� GLH�'LFNH�GHV�0DXHUZHUNVEDXWHLOV��

���� %HZHKUWH�� DXI� %LHJXQJ� EHDQVSUXFKWH� 0DXHUZHUNVEDXWHLOH� PLW� JHULQJHU� /lQJVNUDIW� G�UIHQ� DXI� UHLQH�
%LHJXQJ�EHPHVVHQ�ZHUGHQ��ZHQQ�GLH�%HPHVVXQJVGUXFNVSDQQXQJ�VG�QLFKW�JU|�HU�LVW�DOV�

GG � I��dV � �������

'DEHL�LVW�

IG� GLH�%HPHVVXQJVGUXFNIHVWLJNHLW�GHV�0DXHUZHUNV�LQ�GHU�HQWVSUHFKHQGHQ�5LFKWXQJ��
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����:LUG�EHL�:lQGHQ�PLW�YRUJHIHUWLJWHU�/DJHUIXJHQEHZHKUXQJ��GLH�]XU�(UK|KXQJ�GHU�7UDJIlKLJNHLW�EHL�3ODWWHQ�
EHDQVSUXFKXQJ� GLHQW�� ]XU� %HVWLPPXQJ� GHV� %LHJHPRPHQWHQNRHIIL]LHQWHQ�α� �VLHKH� ������� GLH� %LHJHIHVWLJNHLW�
GHU� /DJHUIXJHQEHZHKUXQJ� EHQ|WLJW�� GDUI� HLQH� HUK|KWH� %LHJHIHVWLJNHLW� I[G��DSS� GXUFK� *OHLFKVHW]HQ� GHV�
DXIQHKPEDUHQ� %LHJHPRPHQWHV� GHV� EHZHKUWHQ� /DJHUIXJHQEHUHLFKHV� PLW� HLQHP� XQEHZHKUWHQ� %HUHLFK� GHU�
JOHLFKHQ�'LFNH�QDFK�*OHLFKXQJ��������YHUZHQGHW�ZHUGHQ��

���
�

t
]I$

I \GV
DSS[G  � �������

'DEHL�LVW�

I\G� GHU�%HPHVVXQJVZHUW�GHU�6WUHFNJUHQ]H�GHU�/DJHUIXJHQEHZHKUXQJ��

$V� GLH�4XHUVFKQLWWVIOlFKH�GHU�/DJHUIXJHQEHZHKUXQJ�XQWHU�=XJEHDQVSUXFKXQJ�MH�P��

t� GLH�'LFNH�GHU�:DQG��

]� GHU�+HEHODUP�GHU�LQQHUHQ�.UDIW�QDFK���������

6�6�� =XVDPPHQJHVHW]WH EHZHKUWH 3ODWWHQEDONHQ 

����:HQQ�GLH�%HZHKUXQJ�LQ�HLQHP�4XHUVFKQLWW�|UWOLFK�VR�NRQ]HQWULHUW�LVW��GDVV�GDV�%DXWHLO�DOV�3ODWWHQEDONHQ��
]��%��LQ�7��RGHU�/�)RUP��VLHKH�%LOG�������EHWUDFKWHW�ZHUGHQ�NDQQ��VROOWH�GLH�3ODWWHQGLFNH�tI�JOHLFK�GHU�'LFNH�GHV�
0DXHUZHUNV�� DEHU� QLFKW� JU|�HU� DOV� ��� G� DQJHVHW]W� ZHUGHQ�� 'DEHL� LVW� G� GLH� 1XW]K|KH� GHV� %DXWHLOV�� 'DV�
]ZLVFKHQ� GHU� NRQ]HQWULHUWHQ� %HZHKUXQJ� VSDQQHQGH� 0DXHUZHUN� VROOWH� DXI� DXVUHLFKHQGH� 7UDJIlKLJNHLW�
]ZLVFKHQ�GLHVHQ�6WHOOHQ��EHUSU�IW�ZHUGHQ��
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/HJHQGH 

��� %HZHKUXQJ�

%LOG 6�6 ² 0LWZLUNHQGH 3ODWWHQEUHLWH 

'DEHL�LVW�

EHI�O� GLH�PLWZLUNHQGH�3ODWWHQEUHLWH�HLQHV�3ODWWHQEDONHQV�LQ�/�)RUP��

EHI�W� GLH�PLWZLUNHQGH�3ODWWHQEUHLWH�HLQHV�3ODWWHQEDONHQV�LQ�7�)RUP��

G� GLH�PLWZLUNHQGH�7LHIH�GHV�%DXWHLOV��

K� GLH�OLFKWH�+|KH�HLQHU�0DXHUZHUNVZDQG��

OHI� GHU�OLFKWH�$EVWDQG�]ZLVFKHQ�KRUL]RQWDOHQ�$XVVWHLIXQJHQ���

tI� GLH�3ODWWHQGLFNH��

tUL� GLH�6WHJEUHLWH��L�I�

����$OV�PLWZLUNHQGH�3ODWWHQEUHLWH�EHI�VROOWH�GHU�NOHLQVWH�:HUW�GHU�IROJHQGHQ�:HUWH�YHUZHQGHW�ZHUGHQ��

�L�� %HL�7�4XHUVFKQLWWHQ��

�� GLH�WDWVlFKOLFKH�3ODWWHQEUHLWH��

�� GLH�%UHLWH�GHU�$XVVSDUXQJ�RGHU�GHV�6WHJHV�]X]�JOLFK�GHV���IDFKHQ�GHU�3ODWWHQGLFNH��

�� GHU�$EVWDQG�]ZLVFKHQ�GHQ�$XVVSDUXQJHQ�RGHU�6WHJHQ��

�� HLQ�'ULWWHO�GHU�:DQGK|KH��

�1 

˜�

°
°
¯

°°
®



°
°
¯

°°
®

 �

 

�

 

�LWH3ODWWHQEUH�KHWDWVlFKOLF
��

��

YRQ�0LQLPXP

�LWH3ODWWHQEUH�KHWDWVlFKOLF
��
��
�

�YRQ�0LQLPXP HI
IU�

WHI�
HI

IU�

OHI� K
l

tt

EK
l

tt
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�LL��%HL�/�4XHUVFKQLWWHQ��

�� GLH�WDWVlFKOLFKH�3ODWWHQEUHLWH��

�� GLH�%UHLWH�GHU�JHPDXHUWHQ�$XVVSDUXQJ�RGHU�GHV�6WHJHV�]X]�JOLFK�GHV��IDFKHQ�GHU�3ODWWHQGLFNH��

�� GLH�+lOIWH�GHV�$EVWDQGHV�]ZLVFKHQ�GHQ�$XVVSDUXQJHQ�RGHU�6WHJHQ��

�� HLQ�6HFKVWHO�GHU�:DQGK|KH��

���� %HL� 3ODWWHQEDONHQ� NDQQ� GDV� %HPHVVXQJVPRPHQW� GHV� %DXWHLOZLGHUVWDQGHV�05G� QDFK� *OHLFKXQJ��������
EHUHFKQHW�ZHUGHQ��(V�VROOWH�DEHU�QLFKW�JU|�HU�VHLQ�DOV��

� �IIHI5G � tGtEI0 ��G �d � �������

'DEHL�LVW�

IG� GLH� %HPHVVXQJVGUXFNIHVWLJNHLW� YRQ� 0DXHUZHUN� QDFK� ������ XQG� ������ LQ� GHU� HQWVSUHFKHQGHQ�
5LFKWXQJ��

G� GLH�1XW]K|KH�GHV�4XHUVFKQLWWHV��

tI� GLH�3ODWWHQGLFNH�HQWVSUHFKHQG�GHQ�$QIRUGHUXQJHQ�QDFK�����XQG������

EHI� GLH�PLWZLUNHQGH�3ODWWHQEUHLWH�HQWVSUHFKHQG�GHQ�$QIRUGHUXQJHQ�QDFK�����XQG������

6�6�4 :DQGVFKHLEHQ 

���� )�U� :DQGVFKHLEHQ� GDUI� GDV� %HPHVVXQJVPRPHQW� GHV� %DXWHLOZLGHUVWDQGHV�05G� QDFK� *OHLFKXQJ��������
EHVWLPPW�ZHUGHQ��

'DEHL�LVW�

$V� GLH�4XHUVFKQLWWVIOlFKH�GHU�=XJEHZHKUXQJ�DQ�GHU�8QWHUVHLWH�GHU�:DQGVFKHLEH��

I\G� GHU�%HPHVVXQJVZHUW�GHU�6WUHFNJUHQ]H�GHV�%HWRQVWDKOV��

]� GHU�+HEHODUP��ZREHL�GHU�NOHLQHUH�GHU�EHLGHQ�IROJHQGHQ�:HUWH�]X�YHUZHQGHQ�LVW��

� ]� �����lHI� �������

RGHU�

HI�� lK] ���� � � �������

lHI� GLH�ZLUNVDPH�6W�W]ZHLWH�GHU�:DQGVFKHLEH��

K� GLH�OLFKWH�+|KH�GHU�:DQGVFKHLEH��
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EN 1996-1-1:200� � $&:2009 �D� 

lFO

��

]

lHI

K�!�lHI � �
G

�

/HJHQGH 
�� %HZHKUXQJ�

%LOG 6�� ² %HZHKUXQJ HLQHU :DQGVFKHLEH 

����'DV�%HPHVVXQJVPRPHQW�GHV�%DXWHLOZLGHUVWDQGHV�05G�VROOWH�QLFKW�JU|�HU�VHLQ�DOV��

�
G5G ��� GEI0 d �����I�U�6WHLQH�GHU�*UXSSH���DX�HU�/HLFKWEHWRQVWHLQHQ� �����D��

XQG�

�
G5G ��� GEI0 d ����I�U�6WHLQH�GHU�*UXSSHQ������XQG���XQG�/HLFKWEHWRQVWHLQH�GHU�*UXSSH���� �����E��

'DEHL�LVW�

E� GLH�%UHLWH�GHU�:DQGVFKHLEH��

G� GLH�1XW]K|KH�GHU�:DQGVFKHLEH��GLH�PLW�����]�DQJHQRPPHQ�ZHUGHQ�GDUI��

IG� GHU� NOHLQHUH�:HUW� DXV� GHU� %HPHVVXQJVGUXFNIHVWLJNHLW� GHV�0DXHUZHUNV� LQ� /DVWULFKWXQJ� QDFK� ������
XQG�������XQG�GHU�%HPHVVXQJVGUXFNIHVWLJNHLW�GHV�)�OOEHWRQV�QDFK�������XQG������

����=XU�5LVVEHVFKUlQNXQJ�VROOWH�ELV�]X�HLQHU�+|KH�YRQ�����lHI�RGHU���� G��VLHKH�����������XQG�%LOG������JHUHFK�
QHW�YRP�XQWHUHQ�5DQG�GHU�6FKHLEH�]XVlW]OLFKH�%HZHKUXQJ�LQ�GLH�/DJHUIXJHQ�REHUKDOE�GHU�+DXSWEHZHKUXQJ�
HLQJHOHJW�ZHUGHQ��'HU�NOHLQHUH�GHU�EHLGHQ�:HUWH�LVW�PD�JHEHQG��

���� 'LH� %HZHKUXQJVVWlKOH� VROOWHQ� ±� GXUFKJHKHQG� RGHU� VRUJIlOWLJ� JHVWR�HQ� ±� �EHU� GLH� JHVDPWH� ZLUNVDPH�
6W�W]ZHLWH�lHI�JHKHQ�XQG�PLW�HLQHU�/lQJH�QDFK�������YHUDQNHUW�ZHUGHQ��

���� )�U� QLFKW� ]XVlW]OLFK� DXVJHVWHLIWH�:lQGH� VROOWH� GLH�.QLFNVLFKHUKHLW� GHU�'UXFN]RQH�GHU�:DQGVFKHLEH�PLW�
GHP�9HUIDKUHQ�I�U�YHUWLNDO�EHODVWHWH�:lQGH�QDFK�������QDFKJHZLHVHQ�ZHUGHQ��

����'LH�7UDJIlKLJNHLW�I�U�GLH�LQ�$XIODJHUQlKH�ZLUNHQGHQ�9HUWLNDONUlIWH�VROOWH�QDFKJHZLHVHQ�ZHUGHQ��

6�6�� )ODFKVW�U]H 

���� %HL� EHZHKUWHQ� RGHU� YRUJHVSDQQWHQ� YRUJHIHUWLJWHQ� 6W�U]HQ�� GLH� LP� 9HUEXQG�PLW� GHP� GDU�EHU� OLHJHQGHQ�
0DXHUZHUN�ZLUNHQ��GDEHL�GHQ�=XJJXUW�ELOGHQ��XQG�GHUHQ�6WHLILJNHLW� LP�9HUJOHLFK�]XU�6WHLILJNHLW�GHV�GDU�EHU�
OLHJHQGHQ� 0DXHUZHUNV� JHULQJ� LVW�� GDUI� GLH� %HPHVVXQJ� QDFK� GHQ� LQ� ������ JHJHEHQHQ� $QZHQGXQJVUHJHOQ�
HUIROJHQ��'DEHL�PXVV�GLH�$XIODJHUOlQJH�DQ�EHLGHQ�(QGHQ�GHV�6WXU]HV�GXUFK�1DFKZHLV�GHU�9HUDQNHUXQJ�XQG�
7UDJIlKLJNHLW� GHV� $XIODJHUV� QDFKJHZLHVHQ� VHLQ�� VLH� PXVV� MHGRFK� PLQGHVWHQV� ����PP� EHWUDJHQ� �VLHKH�
%LOG�������

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

t ��� PP t ��� PP

��

lFO
/HJHQGH 
��� 9RUJHIHUWLJWHU��

)ODFKVWXU]�

%LOG 6�� ² )ODFKVWXU] PLW GDU�EHU OLHJHQGHP 0DXHUZHUN DOV ZDQGDUWLJHU 7UlJHU 

6�� 0DXHUZHUNVEDXWHLOH XQWHU 6FKXEEHODVWXQJ 

6���1 $OOJHPHLQHV 

���3� ,P� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� PXVV� GHU� %HPHVVXQJVZHUW� GHU� DXI]XQHKPHQGHQ� 4XHUNUDIW� 9(G 
NOHLQHU�RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW� GHU�DXIQHKPEDUHQ�4XHUNUDIW� HLQHV�EHZHKUWHQ�0DXHUZHUNEDXWHLOV�
95G�VHLQ��

5G(G 99 d � �������

����'HU�%HPHVVXQJVZHUW�GHU�DXIQHKPEDUHQ�4XHUNUDIW�95G�GDUI�XQWHU�GHQ�$QQDKPHQ�EHUHFKQHW�ZHUGHQ��GDVV�
HQWZHGHU��

�� GLH� YRUKDQGHQH� 6FKXEEHZHKUXQJ� ]X� YHUQDFKOlVVLJHQ� LVW�� ZHQQ� GLH� 0LQGHVWEHZHKUXQJ� QDFK� ������ ����
QLFKW�HLQJHKDOWHQ�LVW��

RGHU�

�� GLH�YRUKDQGHQH�6FKXEEHZHKUXQJ�EHU�FNVLFKWLJW�ZLUG��VRIHUQ�GLH�0LQGHVWEHZHKUXQJ�HLQJHKDOWHQ�LVW��

���� 'LH� %HHLQIOXVVXQJ� GHU� 6FKXEWUDJIlKLJNHLW� YRQ� EHZHKUWHQ� 0DXHUZHUNVEDXWHLOHQ� GXUFK� )�OOEHWRQ� VROOWH�
EHU�FNVLFKWLJW�ZHUGHQ��:LUG�GLH�6FKXEWUDJIlKLJNHLW�GXUFK�GHQ�)�OOEHWRQ�ZHVHQWOLFK�JU|�HU��VROOWH�GLH�0DXHU�
ZHUNVIHVWLJNHLW�YHUQDFKOlVVLJW�ZHUGHQ�XQG�GLH�%HPHVVXQJ�QDFK�(1����������HUIROJHQ��

6���2 NDFKZHLV EHZHKUWHU 0DXHUZHUNVEDXWHLOH XQWHU KRUL]RQWDOHU %HODVWXQJ LQ GHU EEHQH GHU :DQG 

���� )�U� 0DXHUZHUNVZlQGH� PLW� YHUWLNDOHU� %HZHKUXQJ�� EHL� GHQHQ� HLQH� YRUKDQGHQH� 6FKXEEHZHKUXQJ� ]X�
YHUQDFKOlVVLJHQ�LVW��VROOWH�QDFKJHZLHVHQ�ZHUGHQ��

�5G(G 99 d � �������

'DEHL�LVW�

95G�� GHU�%HPHVVXQJZHUW�GHU�6FKXEWUDJIlKLJNHLW��HUPLWWHOW�DXV�

ltI9 YG5G  � � �������

IYG� GHU�NOHLQHUH�:HUW�DXV�GHU�%HPHVVXQJVVFKXEIHVWLJNHLW�YRQ�0DXHUZHUN�QDFK�������XQG�������XQG�GHV�
)�OOEHWRQV�QDFK�������XQG������
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t ��� PP t ��� PP

��

lFO
/HJHQGH 
��� 9RUJHIHUWLJWHU��

)ODFKVWXU]�

%LOG 6�� ² )ODFKVWXU] PLW GDU�EHU OLHJHQGHP 0DXHUZHUN DOV ZDQGDUWLJHU 7UlJHU 

6�� 0DXHUZHUNVEDXWHLOH XQWHU 6FKXEEHODVWXQJ 

6���1 $OOJHPHLQHV 

���3� ,P� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� PXVV� GHU� %HPHVVXQJVZHUW� GHU� DXI]XQHKPHQGHQ� 4XHUNUDIW� 9(G 
NOHLQHU�RGHU�JOHLFK�GHP�%HPHVVXQJVZHUW� GHU�DXIQHKPEDUHQ�4XHUNUDIW� HLQHV�EHZHKUWHQ�0DXHUZHUNEDXWHLOV�
95G�VHLQ��

5G(G 99 d � �������

����'HU�%HPHVVXQJVZHUW�GHU�DXIQHKPEDUHQ�4XHUNUDIW�95G�GDUI�XQWHU�GHQ�$QQDKPHQ�EHUHFKQHW�ZHUGHQ��GDVV�
HQWZHGHU��

�� GLH� YRUKDQGHQH� 6FKXEEHZHKUXQJ� ]X� YHUQDFKOlVVLJHQ� LVW�� ZHQQ� GLH� 0LQGHVWEHZHKUXQJ� QDFK� ������ ����
QLFKW�HLQJHKDOWHQ�LVW��

RGHU�

�� GLH�YRUKDQGHQH�6FKXEEHZHKUXQJ�EHU�FNVLFKWLJW�ZLUG��VRIHUQ�GLH�0LQGHVWEHZHKUXQJ�HLQJHKDOWHQ�LVW��

���� 'LH� %HHLQIOXVVXQJ� GHU� 6FKXEWUDJIlKLJNHLW� YRQ� EHZHKUWHQ� 0DXHUZHUNVEDXWHLOHQ� GXUFK� )�OOEHWRQ� VROOWH�
EHU�FNVLFKWLJW�ZHUGHQ��:LUG�GLH�6FKXEWUDJIlKLJNHLW�GXUFK�GHQ�)�OOEHWRQ�ZHVHQWOLFK�JU|�HU��VROOWH�GLH�0DXHU�
ZHUNVIHVWLJNHLW�YHUQDFKOlVVLJW�ZHUGHQ�XQG�GLH�%HPHVVXQJ�QDFK�(1����������HUIROJHQ��

6���2 NDFKZHLV EHZHKUWHU 0DXHUZHUNVEDXWHLOH XQWHU KRUL]RQWDOHU %HODVWXQJ LQ GHU EEHQH GHU :DQG 

���� )�U� 0DXHUZHUNVZlQGH� PLW� YHUWLNDOHU� %HZHKUXQJ�� EHL� GHQHQ� HLQH� YRUKDQGHQH� 6FKXEEHZHKUXQJ� ]X�
YHUQDFKOlVVLJHQ�LVW��VROOWH�QDFKJHZLHVHQ�ZHUGHQ��

�5G(G 99 d � �������

'DEHL�LVW�

95G�� GHU�%HPHVVXQJZHUW�GHU�6FKXEWUDJIlKLJNHLW��HUPLWWHOW�DXV�

ltI9 YG5G  � � �������

IYG� GHU�NOHLQHUH�:HUW�DXV�GHU�%HPHVVXQJVVFKXEIHVWLJNHLW�YRQ�0DXHUZHUN�QDFK�������XQG�������XQG�GHV�
)�OOEHWRQV�QDFK�������XQG������
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EN 1996-1-1:200� � $&:2009 �D� 

t� GLH�'LFNH�GHU�:DQG��

l� GLH�/lQJH�GHU�:DQG��

$10(5.81*� :HQQ�HUIRUGHUOLFK��GDUI�HLQH�(UK|KXQJ�GHV�%HPHVVXQJVZHUWHV�GHU�6FKXEIHVWLJNHLW�GHV�0DXHUZHUNV�IYG�
LQIROJH�GHU�YRUKDQGHQHQ�YHUWLNDOHQ�%HZHKUXQJ�EHL�GHU�(UPLWWOXQJ�YRQ�95G��LQ�5HFKQXQJ�JHVWHOOW�ZHUGHQ��

����%HL�EHZHKUWHQ�0DXHUZHUNVZlQGHQ��GLH�HLQH�YHUWLNDOH�%HZHKUXQJ�DXIZHLVHQ�XQG�EHL�GHQHQ�GLH�KRUL]RQWDOH�
6FKXEEHZHKUXQJ�LQ�5HFKQXQJ�]X�VWHOOHQ�LVW��VROOWH�QDFKJHZLHVHQ�ZHUGHQ��

�� 5GG5(G 999 �d � �������

'DEHL�LVW�

95G�����QDFK�*OHLFKXQJ���������

95G�����GHU�%HPHVVXQJVZHUW�GHV�$QWHLOV�GHU�%HZHKUXQJ��HUPLWWHOW�DXV��

� � ��������� \GVZ5G I$9 ���  

$VZ� ���GLH�*HVDPWIOlFKH�GHU�KRUL]RQWDOHQ�6FKXEEHZHKUXQJ�LP�EHWUDFKWHWHQ�:DQGEHUHLFK��

I\G� ���GHU�%HPHVVXQJVZHUW�GHU�6WUHFNJUHQ]H�GHV�%HZHKUXQJVVWDKOHV��

����6RIHUQ�GLH�6FKXEEHZHKUXQJ�LQ�5HFKQXQJ�JHVWHOOW�ZLUG��VROOWH�DXFK�QDFKJHZLHVHQ�ZHUGHQ��GDVV��

��� 1�PP���5G5G d
�
lt
99 � �������

'DEHL�LVW�

t� GLH�'LFNH�GHU�:DQG��

l� GLH�/lQJH�RGHU��ZR�]XWUHIIHQG��GLH�+|KH�GHU�:DQG��

6���� NDFKZHLV YRQ EHZHKUWHQ 0DXHUZHUNVEDONHQ XQWHU 6FKXEEHODVWXQJ 

����)�U�%DONHQ�DXV�EHZHKUWHP�0DXHUZHUN��EHL�GHQHQ�HLQH�YRUKDQGHQH�6FKXEEHZHKUXQJ�]X�YHUQDFKOlVVLJHQ�
LVW��VROOWH�QDFKJHZLHVHQ�ZHUGHQ��

�5G(G 99 d � �������

'DEHL�LVW�

������95G���QDFK� � ��������YG5G GEI9  �

IYG� GHU� NOHLQHUH�:HUW� GHU� %HPHVVXQJVVFKXEIHVWLJNHLW� YRQ�0DXHUZHUN� QDFK� ������ XQG� ������ RGHU� GHV�
)�OOEHWRQV�QDFK�������XQG������

E� GLH�PLQLPDOH�%UHLWH�GHV�7UlJHUV�DQ�GHU�6WHOOH�GHU�]XU�%HUHFKQXQJ�YHUZHQGHWHQ�1XW]K|KH��

G� GLH�1XW]K|KH�GHV�7UlJHUV��

$10(5.81*� :HQQ�HUIRUGHUOLFK��GDUI�HLQH�(UK|KXQJ�GHV�%HPHVVXQJVZHUWHV�GHU�6FKXEIHVWLJNHLW�GHV�0DXHUZHUNV�IYG�
LQIROJH� GHU� YRUKDQGHQHQ� YHUWLNDOHQ� %HZHKUXQJ� EHL� GHU� (UPLWWOXQJ� YRQ� 95G�� LQ� 5HFKQXQJ� JHVWHOOW� ZHUGHQ�� VLHKH� GD]X�
$QKDQJ�-��

�� 
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LQIROJH� GHU� YRUKDQGHQHQ� YHUWLNDOHQ� %HZHKUXQJ� EHL� GHU� (UPLWWOXQJ� YRQ� 95G�� LQ� 5HFKQXQJ� JHVWHOOW� ZHUGHQ�� VLHKH� GD]X�
$QKDQJ�-��

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

���� ,P� %HUHLFK� �EHU� GLH� /lQJH� α[� YRP� $XIODJHUUDQG� GDUI� GHU� :HUW� IYG� ]XU� %HVWLPPXQJ� YRQ� 95G�� PLW� GHP�
IROJHQGHQ�)DNWRU�YHUJU|�HUW�ZHUGHQ��

��
d

[α
G � �������

YRUDXVJHVHW]W��GDVV�GHU�YHUJU|�HUWH�:HUW�IYG�QLFKW�JU|�HU�DOV�����1�PP��LVW��

'DEHL�LVW�

G� GLH�PLWZLUNHQGH�%UHLWH�GHV�%DONHQV��

α[� GLH�/lQJH�YRP�$XIODJHUUDQG�ELV�]XP�EHWUDFKWHWHQ�4XHUVFKQLWWVEHUHLFK��

$10(5.81*� 6LHKH�$QKDQJ�-��

����)�U�%DONHQ�DXV�EHZHKUWHP�0DXHUZHUN��EHL�GHQHQ�HLQH�YRUKDQGHQH�6FKXEEHZHKUXQJ�]X�EHU�FNVLFKWLJHQ�
LVW��VROOWH�QDFKJHZLHVHQ�ZHUGHQ��GDVV��

�� 5G5G(G 999 �d � �������

'DEHL�LVW�

95G�      QDFK�*OHLFKXQJ���������

˜95G����QDFK�� � � αα VLQFRW���� \G
VZ

�5G � I
V
$G9 I�� �������

G� ��GLH�1XW]K|KH�GHV�7UlJHUV��

$VZ� ��GHU�4XHUVFKQLWW�GHU�6FKXEEHZHKUXQJ��

V� ��GHU�$EVWDQG�GHU�6FKXEEHZHKUXQJ��

α� GHU�1HLJXQJVZLQNHO�GHU�6FKXEZHKUXQJ�JHJHQ�EHU�GHU�7UlJHUDFKVH�]ZLVFKHQ�����XQG������

I\G� GHU�%HPHVVXQJVZHUW�GHU�6WUHFNJUHQ]H�YRQ�%HZHKUXQJVVWDKO��

����(V�VROOWH�QDFKJHZLHVHQ�ZHUGHQ��

GEI99 G5G5G ������ d� � �������

'DEHL�LVW�

IG� GHU�NOHLQHUH�:HUW�DXV�GHU�%HPHVVXQJVGUXFNIHVWLJNHLW�YRQ�0DXHUZHUN�QDFK�������XQG�������XQG�GHV�
)�OOEHWRQV�QDFK�������XQG������

E� GLH�PLQLPDOH�%UHLWH�GHV�7UlJHUV�DQ�GHU�6WHOOH�GHU�]XU�%HUHFKQXQJ�YHUZHQGHWHQ�1XW]K|KH��

G� GLH�1XW]K|KH�GHV�7UlJHUV��

6���4 NDFKZHLV YRQ :DQGVFKHLEHQ XQWHU 6FKXEEHODVWXQJ 

����'HU�1DFKZHLV�VROOWH�QDFK�������GXUFKJHI�KUW�ZHUGHQ��'D]X�LVW�PLW�9(G�DOV�6FKXENUDIW�DP�$XIODJHUUDQG�XQG�
G   ����]�DOV�1XW]K|KH�GHV�7UlJHUV�]X�UHFKQHQ��

�6 
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EN 1996-1-1:200� � $&:2009 �D� 

���� ,P� %HUHLFK� �EHU� GLH� /lQJH� α[� YRP� $XIODJHUUDQG� GDUI� GHU� :HUW� IYG� ]XU� %HVWLPPXQJ� YRQ� 95G�� PLW� GHP�
IROJHQGHQ�)DNWRU�YHUJU|�HUW�ZHUGHQ��

��
d

[α
G � �������

YRUDXVJHVHW]W��GDVV�GHU�YHUJU|�HUWH�:HUW�IYG�QLFKW�JU|�HU�DOV�����1�PP��LVW��

'DEHL�LVW�

G� GLH�PLWZLUNHQGH�%UHLWH�GHV�%DONHQV��

α[� GLH�/lQJH�YRP�$XIODJHUUDQG�ELV�]XP�EHWUDFKWHWHQ�4XHUVFKQLWWVEHUHLFK��

$10(5.81*� 6LHKH�$QKDQJ�-��

����)�U�%DONHQ�DXV�EHZHKUWHP�0DXHUZHUN��EHL�GHQHQ�HLQH�YRUKDQGHQH�6FKXEEHZHKUXQJ�]X�EHU�FNVLFKWLJHQ�
LVW��VROOWH�QDFKJHZLHVHQ�ZHUGHQ��GDVV��

�� 5G5G(G 999 �d � �������

'DEHL�LVW�

95G�      QDFK�*OHLFKXQJ���������

˜95G����QDFK�� � � αα VLQFRW���� \G
VZ

�5G � I
V
$G9 I�� �������

G� ��GLH�1XW]K|KH�GHV�7UlJHUV��

$VZ� ��GHU�4XHUVFKQLWW�GHU�6FKXEEHZHKUXQJ��

V� ��GHU�$EVWDQG�GHU�6FKXEEHZHKUXQJ��

α� GHU�1HLJXQJVZLQNHO�GHU�6FKXEZHKUXQJ�JHJHQ�EHU�GHU�7UlJHUDFKVH�]ZLVFKHQ�����XQG������

I\G� GHU�%HPHVVXQJVZHUW�GHU�6WUHFNJUHQ]H�YRQ�%HZHKUXQJVVWDKO��

����(V�VROOWH�QDFKJHZLHVHQ�ZHUGHQ��

GEI99 G5G5G ������ d� � �������

'DEHL�LVW�

IG� GHU�NOHLQHUH�:HUW�DXV�GHU�%HPHVVXQJVGUXFNIHVWLJNHLW�YRQ�0DXHUZHUN�QDFK�������XQG�������XQG�GHV�
)�OOEHWRQV�QDFK�������XQG������

E� GLH�PLQLPDOH�%UHLWH�GHV�7UlJHUV�DQ�GHU�6WHOOH�GHU�]XU�%HUHFKQXQJ�YHUZHQGHWHQ�1XW]K|KH��

G� GLH�1XW]K|KH�GHV�7UlJHUV��

6���4 NDFKZHLV YRQ :DQGVFKHLEHQ XQWHU 6FKXEEHODVWXQJ 

����'HU�1DFKZHLV�VROOWH�QDFK�������GXUFKJHI�KUW�ZHUGHQ��'D]X�LVW�PLW�9(G�DOV�6FKXENUDIW�DP�$XIODJHUUDQG�XQG�
G   ����]�DOV�1XW]K|KH�GHV�7UlJHUV�]X�UHFKQHQ��
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EN 1996-1-1:200� � $&:2009 �D� 

6�� 9RUJHVSDQQWHV 0DXHUZHUN 

6���1 $OOJHPHLQHV 

���� 'LH� %HPHVVXQJ� YRQ� YRUJHVSDQQWHQ� 0DXHUZHUNVEDXWHLOHQ� VROOWH� DXI� %DVLV� GHU� *UXQGUHJHOQ� QDFK�
(1���������� HUIROJHQ�� )HUQHU�P�VVHQ� GLH� $QIRUGHUXQJHQ� DQ� GLH� %HPHVVXQJ� VRZLH� GLH� (LJHQVFKDIWHQ� GHU�
%DXVWRIIH��ZLH�VLH�LQ�GHQ�$EVFKQLWWHQ������XQG���GLHVHU�(1����������GDUJHVWHOOW�VLQG��HUI�OOW�ZHUGHQ��

���� 'LH� (QWZXUIV��� %HUHFKQXQJV�� XQG� %HPHVVXQJVJUXQGVlW]H� VLQG� QXU� I�U� LQ� HLQHU� 5LFKWXQJ� YRUJHVSDQQWH�
%DXWHLOH�DQZHQGEDU��

$10(5.81*� %HL� GHU� %HPHVVXQJ� VROOWH� ]XHUVW� GHU� *UHQ]]XVWDQG� GHU� *HEUDXFKVWDXJOLFKNHLW� XQWHU� %LHJH�
EHDQVSUXFKXQJ� XQG� GDQQ� HUVW� LP� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� GLH� %LHJXQJ�� GLH� /lQJVNUDIW�� XQG� GLH�
4XHUNUDIWEHDQVSUXFKXQJ�QDFKJHZLHVHQ�ZHUGHQ��

���3� 'LH� DQIlQJOLFK� DXIJHEUDFKWH� 9RUVSDQQNUDIW� PXVV�� XP� 6LFKHUKHLW� JHJHQ� 9HUVDJHQ� GHU� 6SDQQJOLHGHU�
VLFKHU]XVWHOOHQ�� DXI� HLQ� DQQHKPEDUHV� 0D�� ]XU� FKDUDNWHULVWLVFKHQ� %UXFKODVW� GHU� 9RUVSDQQJOLHGHU� EHJUHQ]W�
ZHUGHQ��

$10(5.81*� 'HU�7HLOVLFKHUKHLWVEHLZHUW� I�U�/DVWHQ�VROOWH�QDFK�GHQ�5HJHOXQJHQ� I�U�9RUVSDQQNUlIWH�XQG�6SDQQNUDIW�
YHUOXVWH�QDFK�(1������DQJHVHW]W�ZHUGHQ��

����6SDQQXQJHQ�XQWHU�GHQ�$QNHUSODWWHQ�XQG�HLQ�$XIUHL�HQ�GXUFK�4XHU]XJNUlIWH�DQ�GHQ�9HUDQNHUXQJHQ�VROOWHQ�
GHUDUW� EHJUHQ]W� ZHUGHQ�� GDVV� HLQ� 9HUVDJHQ� DQ� GLHVHQ� 6WHOOHQ� YHUPLHGHQ�ZLUG��gUWOLFKH� 6SDQQXQJHQ� XQWHU�
$QNHUSODWWHQ�N|QQHQ�GXUFK�%HU�FNVLFKWLJXQJ�YRQ�9RUVSDQQNUlIWHQ�SDUDOOHO�RGHU�VHQNUHFKW�]X�GHQ�/DJHUIXJHQ�
EHJUHQ]W� ZHUGHQ�� %HL� GHU� %HPHVVXQJ� GHU� 9HUDQNHUXQJ� VROOWH� HLQH� %HJUHQ]XQJ� GHU� 4XHU]XJNUlIWH�
EHU�FNVLFKWLJW�ZHUGHQ��=XJVSDQQXQJHQ�LP�0DXHUZHUN�G�UIHQ�QLFKW�DXIWUHWHQ��

���3�%HL�GHU�%HPHVVXQJ�VLQG�GLH�P|JOLFKHQ�6SDQQNUDIWYHUOXVWH�EHL�GHU�(UPLWWOXQJ�GHU�9RUVSDQQNUDIW�GXUFK�
HLQHQ�=XVFKODJ�]X�EHU�FNVLFKWLJHQ��

����6SDQQNUDIWYHUOXVWH�UHVXOWLHUHQ�DXV�HLQHU�.RPELQDWLRQ�YHUVFKLHGHQHU�(LQIO�VVH��

�� 5HOD[DWLRQ�GHU�6SDQQJOLHGHU��

�� HODVWLVFKH�9HUIRUPXQJHQ�GHV�0DXHUZHUNV��

�� )HXFKWHGHKQXQJ�GHV�0DXHUZHUNV��

�� .ULHFKHQ�GHV�0DXHUZHUNV��

�� 6FKOXSI�EHL�GHU�9HUDQNHUXQJ��

�� 5HLEXQJVHLQIO�VVH��

�� 7HPSHUDWXUHLQIO�VVH��

6���2 NDFKZHLV YRQ %DXWHLOHQ 

���3� 'HU� %HPHVVXQJ� YRQ� YRUJHVSDQQWHQ� 0DXHUZHUNVEDXWHLOHQ� DXI� %LHJXQJ� P�VVHQ� IROJHQGH� $QQDKPHQ�
]XJUXQGH�JHOHJW�ZHUGHQ��

�� (EHQEOHLEHQ�GHU�4XHUVFKQLWWH�LP�0DXHUZHUN��

�� JOHLFKPl�LJH�6SDQQXQJVYHUWHLOXQJ�LQ�GHU�'UXFN]RQH�PLW�HLQHU�6SDQQXQJ�d�IG��

�� GHU� *UHQ]ZHUW� GHU� 0DXHUZHUNVGHKQXQJ� EHL� 'UXFNEHDQVSUXFKXQJ� LVW� ±�������� I�U� 0DXHUVWHLQH� GHU�
*UXSSH���XQG�±�������I�U�0DXHUVWHLQH�GHU�*UXSSHQ������XQG����

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

6�� 9RUJHVSDQQWHV 0DXHUZHUN 

6���1 $OOJHPHLQHV 

���� 'LH� %HPHVVXQJ� YRQ� YRUJHVSDQQWHQ� 0DXHUZHUNVEDXWHLOHQ� VROOWH� DXI� %DVLV� GHU� *UXQGUHJHOQ� QDFK�
(1���������� HUIROJHQ�� )HUQHU�P�VVHQ� GLH� $QIRUGHUXQJHQ� DQ� GLH� %HPHVVXQJ� VRZLH� GLH� (LJHQVFKDIWHQ� GHU�
%DXVWRIIH��ZLH�VLH�LQ�GHQ�$EVFKQLWWHQ������XQG���GLHVHU�(1����������GDUJHVWHOOW�VLQG��HUI�OOW�ZHUGHQ��

���� 'LH� (QWZXUIV��� %HUHFKQXQJV�� XQG� %HPHVVXQJVJUXQGVlW]H� VLQG� QXU� I�U� LQ� HLQHU� 5LFKWXQJ� YRUJHVSDQQWH�
%DXWHLOH�DQZHQGEDU��

$10(5.81*� %HL� GHU� %HPHVVXQJ� VROOWH� ]XHUVW� GHU� *UHQ]]XVWDQG� GHU� *HEUDXFKVWDXJOLFKNHLW� XQWHU� %LHJH�
EHDQVSUXFKXQJ� XQG� GDQQ� HUVW� LP� *UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� GLH� %LHJXQJ�� GLH� /lQJVNUDIW�� XQG� GLH�
4XHUNUDIWEHDQVSUXFKXQJ�QDFKJHZLHVHQ�ZHUGHQ��

���3� 'LH� DQIlQJOLFK� DXIJHEUDFKWH� 9RUVSDQQNUDIW� PXVV�� XP� 6LFKHUKHLW� JHJHQ� 9HUVDJHQ� GHU� 6SDQQJOLHGHU�
VLFKHU]XVWHOOHQ�� DXI� HLQ� DQQHKPEDUHV� 0D�� ]XU� FKDUDNWHULVWLVFKHQ� %UXFKODVW� GHU� 9RUVSDQQJOLHGHU� EHJUHQ]W�
ZHUGHQ��

$10(5.81*� 'HU�7HLOVLFKHUKHLWVEHLZHUW� I�U�/DVWHQ�VROOWH�QDFK�GHQ�5HJHOXQJHQ� I�U�9RUVSDQQNUlIWH�XQG�6SDQQNUDIW�
YHUOXVWH�QDFK�(1������DQJHVHW]W�ZHUGHQ��

����6SDQQXQJHQ�XQWHU�GHQ�$QNHUSODWWHQ�XQG�HLQ�$XIUHL�HQ�GXUFK�4XHU]XJNUlIWH�DQ�GHQ�9HUDQNHUXQJHQ�VROOWHQ�
GHUDUW� EHJUHQ]W� ZHUGHQ�� GDVV� HLQ� 9HUVDJHQ� DQ� GLHVHQ� 6WHOOHQ� YHUPLHGHQ�ZLUG��gUWOLFKH� 6SDQQXQJHQ� XQWHU�
$QNHUSODWWHQ�N|QQHQ�GXUFK�%HU�FNVLFKWLJXQJ�YRQ�9RUVSDQQNUlIWHQ�SDUDOOHO�RGHU�VHQNUHFKW�]X�GHQ�/DJHUIXJHQ�
EHJUHQ]W� ZHUGHQ�� %HL� GHU� %HPHVVXQJ� GHU� 9HUDQNHUXQJ� VROOWH� HLQH� %HJUHQ]XQJ� GHU� 4XHU]XJNUlIWH�
EHU�FNVLFKWLJW�ZHUGHQ��=XJVSDQQXQJHQ�LP�0DXHUZHUN�G�UIHQ�QLFKW�DXIWUHWHQ��

���3�%HL�GHU�%HPHVVXQJ�VLQG�GLH�P|JOLFKHQ�6SDQQNUDIWYHUOXVWH�EHL�GHU�(UPLWWOXQJ�GHU�9RUVSDQQNUDIW�GXUFK�
HLQHQ�=XVFKODJ�]X�EHU�FNVLFKWLJHQ��

����6SDQQNUDIWYHUOXVWH�UHVXOWLHUHQ�DXV�HLQHU�.RPELQDWLRQ�YHUVFKLHGHQHU�(LQIO�VVH��

�� 5HOD[DWLRQ�GHU�6SDQQJOLHGHU��

�� HODVWLVFKH�9HUIRUPXQJHQ�GHV�0DXHUZHUNV��

�� )HXFKWHGHKQXQJ�GHV�0DXHUZHUNV��

�� .ULHFKHQ�GHV�0DXHUZHUNV��

�� 6FKOXSI�EHL�GHU�9HUDQNHUXQJ��

�� 5HLEXQJVHLQIO�VVH��

�� 7HPSHUDWXUHLQIO�VVH��

6���2 NDFKZHLV YRQ %DXWHLOHQ 

���3� 'HU� %HPHVVXQJ� YRQ� YRUJHVSDQQWHQ� 0DXHUZHUNVEDXWHLOHQ� DXI� %LHJXQJ� P�VVHQ� IROJHQGH� $QQDKPHQ�
]XJUXQGH�JHOHJW�ZHUGHQ��

�� (EHQEOHLEHQ�GHU�4XHUVFKQLWWH�LP�0DXHUZHUN��

�� JOHLFKPl�LJH�6SDQQXQJVYHUWHLOXQJ�LQ�GHU�'UXFN]RQH�PLW�HLQHU�6SDQQXQJ�d�IG��

�� GHU� *UHQ]ZHUW� GHU� 0DXHUZHUNVGHKQXQJ� EHL� 'UXFNEHDQVSUXFKXQJ� LVW� ±�������� I�U� 0DXHUVWHLQH� GHU�
*UXSSH���XQG�±�������I�U�0DXHUVWHLQH�GHU�*UXSSHQ������XQG����

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

�� GLH�=XJIHVWLJNHLW�GHV�0DXHUZHUNV�ZLUG�YHUQDFKOlVVLJW��

�� 6SDQQJOLHGHU� XQG� DQGHUH� %HZHKUXQJHQ� LP� 9HUEXQG� KDEHQ� GLH� JOHLFKHQ� 'HKQXQJHQ� ZLH� GDV�
DQJUHQ]HQGH�0DXHUZHUN��

�� 6SDQQXQJHQ� LQ� 6SDQQJOLHGHUQ� XQG� DQGHUHQ� %HZHKUXQJHQ� LP� 9HUEXQG� ZHUGHQ� DXV� GHQ� ]XJHK|ULJHQ�
6SDQQXQJV�'HKQXQJV�/LQLHQ�DEJHOHLWHW��

�� GLH�1XW]K|KH�EHL�6SDQQJOLHGHUQ�RKQH�9HUEXQG�ZLUG�XQWHU�%HU�FNVLFKWLJXQJ�HLQHU�IUHLHQ�%HZHJOLFKNHLW�GHU�
6SDQQJOLHGHU�EHVWLPPW��

���3�'LH�7UDJIlKLJNHLW�YRUJHVSDQQWHU�0DXHUZHUNVEDXWHLOH�PXVV�DXI�GHU�%DVLV�HLQHU�JHHLJQHWHQ�7KHRULH��GLH�
VlPWOLFKH� 3DUDPHWHU� GHV� 0DWHULDOYHUKDOWHQV� XQG� (IIHNWH� GHU� 7KHRULH� ,,��2UGQXQJ� EHU�FNVLFKWLJW�� EHUHFKQHW�
ZHUGHQ��

���� :R� 9RUVSDQQNUlIWH� DOV� (LQZLUNXQJHQ� EHU�FNVLFKWLJW� ZHUGHQ�� VLQG� 7HLOVLFKHUKHLWVEHLZHUWH� QDFK�
(1����������]X�YHUZHQGHQ��

���� %HL� YHUWLNDO� LQ� LKUHU� (EHQH� EHODVWHWHQ� %DXWHLOHQ�PLW� YROOHP�5HFKWHFNTXHUVFKQLWW� GDUI� GDV� %HPHVVXQJV�
YHUIDKUHQ� I�U� XQEHZHKUWHV� 0DXHUZHUN� QDFK� ������ DQJHZHQGHW� ZHUGHQ�� %HL� GDYRQ� DEZHLFKHQGHQ� 4XHU�
VFKQLWWHQ� LVW� GLH� *HRPHWULH� ]X� EHU�FNVLFKWLJHQ�� $XIJUXQG� GHU� YRUKDQGHQHQ� HIIHNWLYHQ� 6FKODQNKHLW� XQG� GHU�
7UDJIlKLJNHLW�XQWHU�1RUPDONUDIWEHDQVSUXFKXQJ�NDQQ�HV�HUIRUGHUOLFK�ZHUGHQ��GLH�9RUVSDQQXQJ�HLQHV�%DXWHLOV�
]X�EHJUHQ]HQ��

���3� 'HU� %HPHVVXQJVZHUW� GHU� DXIQHKPEDUHQ� 6FKXENUDIW� PXVV� JU|�HU� DOV� GHU� %HPHVVXQJVZHUW� GHU�
HLQZLUNHQGHQ�6FKXENUDIW�VHLQ��

6�9 ELQJHIDVVWHV 0DXHUZHUN 

6�9�1 $OOJHPHLQHV 

���3�'HU�(QWZXUI��GLH�%HUHFKQXQJ�XQG�%HPHVVXQJ�YRQ�HLQJHIDVVWHP�0DXHUZHUN�P�VVHQ�QDFK�GHQ�JOHLFKHQ�
*UXQGVlW]HQ��ZLH�VLH�I�U�XQEHZHKUWH�XQG�EHZHKUWH�0DXHUZHUNVEDXWHLOH�JHOWHQ��HUIROJHQ��

6�9�2 NDFKZHLV YRQ %DXWHLOHQ 

��� %HLP�1DFKZHLV�YRQ�DXI�%LHJXQJ�XQG�RGHU�1RUPDONUDIW�EHDQVSUXFKWHP�HLQJHIDVVWHQ�0DXHUZHUN�VROOWHQ�GLH�
JOHLFKHQ� $QQDKPHQ�� ZLH� VLH� LQQHUKDOE� GLHVHU� (1���������� I�U� EHZHKUWHV� 0DXHUZHUN� DQJHJHEHQ� VLQG��
DQJHZHQGHW� ZHUGHQ�� =XU� %HVWLPPXQJ� GHV� %HPHVVXQJVZHUWHV� GHV� DXIQHKPEDUHQ� 0RPHQWHV� GDUI� QXU� HLQ�
UHFKWHFNLJHU� 6SDQQXQJVEORFN� PLW� GHU� )HVWLJNHLW� GHV� 0DXHUZHUNV� DOV� +|KH� DQJHQRPPHQ� ZHUGHQ��
'UXFNEHZHKUXQJ�VROOWH�YHUQDFKOlVVLJW�ZHUGHQ��

����%HL�GHU�%HPHVVXQJ�YRQ�HLQJHIDVVWHQ�0DXHUZHUNVEDXWHLOHQ��GLH�GXUFK�6FKXENUlIWH�EHDQVSUXFKW�ZHUGHQ��
VROOWH� GLH� 6FKXEWUDJIlKLJNHLW� GHV� %DXWHLOV� DOV� 6XPPH� GHU� 6FKXEWUDJIlKLJNHLW� GHV� 0DXHUZHUNHV� XQG� GHV�
%HWRQV� GHU� HLQIDVVHQGHQ� (OHPHQWH� DQJHVHW]W� ZHUGHQ�� =XU� %HUHFKQXQJ� GHU� 6FKXEWUDJIlKLJNHLW� GHV�
0DXHUZHUNHV�VLQG�GLH�5HJHOQ�I�U�XQEHZHKUWHV��VFKXEEHDQVSUXFKWHV�0DXHUZHUN�DQ]XZHQGHQ��'DEHL�LVW�lF�GLH�
/lQJH�GHV�0DXHUZHUNVHOHPHQWHV��'LH�%HZHKUXQJ�YRQ�HLQIDVVHQGHQ�(OHPHQWHQ�VROOWH�YHUQDFKOlVVLJW�ZHUGHQ��

���� %HL� GHU� %HPHVVXQJ� YRQ� HLQJHIDVVWHQ� 0DXHUZHUNVEDXWHLOHQ�� GLH� GXUFK� KRUL]RQWDOH� .UlIWH� DXI� 3ODWWHQ�
ELHJXQJ�EHDQVSUXFKW�ZHUGHQ��VROOWHQ�GLH�JOHLFKHQ�$QQDKPHQ��ZLH�I�U�EHZHKUWHV�XQG�XQEHZHKUWHV�0DXHUZHUN�
YHUZHQGHW�ZHUGHQ��'HU�%HLWUDJ�GHU�%HZHKUXQJ�GHU�HLQIDVVHQGHQ�(OHPHQWH�VROOWH�EHU�FNVLFKWLJW�ZHUGHQ��
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� *UHQ]]XVWDQG GHU *HEUDXFKVWDXJOLFKNHLW 

��1 $OOJHPHLQHV  

���3� (LQ� 7UDJZHUN� DXV� 0DXHUZHUN� LVW� VR� ]X� EHPHVVHQ� XQG� ]X� SODQHQ�� GDVV� GHU� *UHQ]]XVWDQG� GHU�
*HEUDXFKVWDXJOLFKNHLW�QLFKW��EHUVFKULWWHQ�ZLUG��

����9HUIRUPXQJHQ�� GLH� XQJ�QVWLJH�$XVZLUNXQJHQ�DXI� 7HLOH��2EHUIOlFKHQ� �LQNOXVLYH� DXIJHEUDFKWHU�%DXVWRIIH��
RGHU� WHFKQLVFKH� $XVVWDWWXQJHQ� KDEHQ� N|QQHQ� RGHU� GLH� :DVVHUGLFKWLJNHLW� EHHLQWUlFKWLJHQ� N|QQHQ�� VLQG�
QDFK]XZHLVHQ��

���� 'LH� *HEUDXFKVWDXJOLFKNHLW� YRQ� 0DXHUZHUNVEDXWHLOHQ� GDUI� QLFKW� GXUFK� GDV� 7UDJYHUKDOWHQ� DQGHUHU�
7UDJZHUNVWHLOH�� ZLH� YRQ� 'HFNHQ� RGHU� :lQGHQ� LQIROJH� YRQ� 'XUFKELHJXQJHQ�� LQ� XQ]XOlVVLJHU� :HLVH�
EHHLQWUlFKWLJW�ZHUGHQ��

��2 8QEHZHKUWH 0DXHUZHUNVZlQGH 

���3� 8P� hEHUEHDQVSUXFKXQJHQ� RGHU� 6FKlGHQ� ]X� YHUPHLGHQ�� VLQG� EHLP� =XVDPPHQZLUNHQ� YRQ� %DXWHLOHQ�
GHUHQ�XQWHUVFKLHGOLFKH�(LJHQVFKDIWHQ�]X�EHU�FNVLFKWLJHQ��

����%HL�XQEHZHKUWHP�0DXHUZHUN�LVW�GHU�*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW�I�U�5LVVH�XQG�9HUIRUPXQJHQ�
QLFKW�]XVlW]OLFK�QDFK]XZHLVHQ��ZHQQ�GHU�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�HUI�OOW�LVW��

$10(5.81*� (V�LVW�]X�EHDFKWHQ��GDVV�5LVVH�HQWVWHKHQ�N|QQHQ��DXFK�ZHQQ�GHU�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�HUI�OOW�
LVW��]��%��EHL�'lFKHUQ��

����6FKlGHQ�DOV�)ROJH�YRQ�6SDQQXQJHQ�DXV�=ZlQJXQJHQ�VROOWHQ�GXUFK�HQWVSUHFKHQGH�)HVWOHJXQJHQ�XQG�GLH�
EDXOLFKH�'XUFKELOGXQJ�QDFK�GHQ�.RQVWUXNWLRQVUHJHOQ�YHUPLHGHQ�ZHUGHQ��VLHKH�$EVFKQLWW�����

���3� 'LH� 9HUIRUPXQJHQ� YRQ� 0DXHUZHUNVZlQGHQ�� GLH� GXUFK� :LQG� DXI� 3ODWWHQELHJXQJ� RGHU� GXUFK� DX�HU�
JHZ|KQOLFKH�3HUVRQHQODVWHQ�E]Z��GXUFK�DX�HUJHZ|KQOLFKHQ�$QSUDOO�VHLWOLFK�EHDQVSUXFKW�ZHUGHQ��G�UIHQ�GLH�
*HEUDXFKVWDXJOLFKNHLW�QLFKW�EHHLQWUlFKWLJHQ���

����˜�(LQH�KRUL]RQWDO�DXI�3ODWWHQELHJXQJ�EHDQVSUXFKWH�:DQG��GLH�GHQ�*UHQ]]XVWDQG�GHU�7UDJIlKLJNHLW�HUI�OOW��
GDUI�QDFK��������3�DOV�QDFKJHZLHVHQ�EHWUDFKWHW�ZHUGHQ��ZHQQ�GHUHQ�0D�H�EHJUHQ]W�VLQG��

$10(5.81*�� 'LH�*UHQ]ZHUWH�N|QQHQ�$QKDQJ�)�HQWQRPPHQ�ZHUGHQ�I�

��� %HZHKUWH 0DXHUZHUNVEDXWHLOH 

���3�%HZHKUWH�0DXHUZHUNVEDXWHLOH�G�UIHQ�XQWHU�*HEUDXFKVODVWHQ�NHLQH�XQ]XOlVVLJHQ�5LVVH�DXIZHLVHQ�RGHU�
VLFK��EHUPl�LJ�VWDUN�GXUFKELHJHQ��

���� %HL� EHZHKUWHP�0DXHUZHUN�PLW�0D�HQ�� GLH� LQQHUKDOE� GHU� LQ� �������� DQJHJHEHQHQ�*UHQ]HQ� OLHJHQ�� GDUI�
�EOLFKHUZHLVH�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GDVV�GLH�KRUL]RQWDOH�'XUFKELHJXQJ�HLQHU�:DQG�XQG�GLH�YHUWLNDOH�
'XUFKELHJXQJ�HLQHV�%DONHQV�DN]HSWDEHO�VLQG��

���� :HQQ� I�U� GLH� %HUHFKQXQJ� GHU� 9HUIRUPXQJ� GHU� (ODVWL]LWlWVPRGXO� YHUZHQGHW� ZLUG�� LVW� GHU� /DQJ]HLW�
HODVWL]LWlWVPRGXO�(ORQJWHUP�QDFK�������]X�YHUZHQGHQ��

����'LH�5LVVEUHLWHQEHVFKUlQNXQJ�LP�*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW�JLOW� LQ�EHZHKUWHQ�0DXHUZHUNV�
EDXWHLOHQ�XQWHU�%LHJXQJ�±�]��%�� LQ�EHZHKUWHQ�0DXHUZHUNVEDONHQ�±�DOV�HUI�OOW�� VRIHUQ�GLH�0D�H�QDFK���������
JHZlKUOHLVWHW�VLQG�XQG�GLH�EDXOLFKH�'XUFKELOGXQJ�QDFK�$EVFKQLWW���HUIROJW���

$10(5.81*�� :HQQ�GLH�0LQGHVW�EHUGHFNXQJ�GHU�=XJEHZHKUXQJ�QDFK�������XQWHUVFKULWWHQ�ZLUG�� LVW�GLH�0|JOLFKNHLW�
GHU�5LVVELOGXQJ�DQ�GHU�2EHUIOlFKH�]X�EHDFKWHQ��
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��4 9RUJHVSDQQWH 0DXHUZHUNVEDXWHLOH 

���3� 9RUJHVSDQQWH�0DXHUZHUNVEDXWHLOH� G�UIHQ� NHLQH� %LHJHULVVH� DXIZHLVHQ� XQG� VLFK� XQWHU� *HEUDXFKODVWHQ�
QLFKW��EHUPl�LJ�GXUFKELHJHQ��

����'LH�*HEUDXFKVODVW]XVWlQGH�VROOWHQ�EHL�GHU�(LQOHLWXQJ�GHU�9RUVSDQQXQJ�XQG�XQWHU�GHQ�%HPHVVXQJVODVWHQ�
QDFK� (LQWUHWHQ� GHU� 9RUVSDQQYHUOXVWH� XQWHUVXFKW� ZHUGHQ�� %HL� VSH]LHOOHQ� .RQVWUXNWLRQHQ� XQG� /DVW]XVWlQGHQ�
N|QQHQ�ZHLWHUH�%HPHVVXQJVIlOOH�PD�JHEHQG�ZHUGHQ��

���3� 'HU� %HUHFKQXQJ� HLQHV� YRUJHVSDQQWHQ� 0DXHUZHUNVEDXWHLOV� LP� *HEUDXFKV]XVWDQG� P�VVHQ� IROJHQGH�
$QQDKPHQ�]XJUXQGH�JHOHJW�ZHUGHQ��

�� (EHQEOHLEHQ�GHU�4XHUVFKQLWWH�LP�0DXHUZHUN��

�� GLH�6SDQQXQJHQ�VLQG�SURSRUWLRQDO�]X�'HKQXQJHQ��

�� =XJVSDQQXQJHQ� LP�0DXHUZHUN� ZHUGHQ� EHJUHQ]W�� XP� ]X� JUR�H� 5LVVEUHLWHQ� ]X� YHUPHLGHQ� XQG� XP� GLH�
'DXHUKDIWLJNHLW�GHV�6SDQQVWDKOV�VLFKHU]XVWHOOHQ��

�� GLH�9RUVSDQQNUDIW�LVW�QDFK�GHP�(LQWUHWHQ�DOOHU�9RUVSDQQYHUOXVWH�NRQVWDQW��

����:HQQ�GLH�$QQDKPHQ�QDFK�GHP�YRUVWHKHQGHQ�$EVDW]����3�]XJUXQGH�JHOHJW�ZHUGHQ�� LVW�GHU�=XVWDQG�GHU�
*HEUDXFKVWDXJOLFKNHLW�DOV�HUI�OOW�DQ]XVHKHQ��ZHQQJOHLFK�HLQ�]XVlW]OLFKHU�'XUFKELHJXQJVQDFKZHLV�HUIRUGHUOLFK�
VHLQ�NDQQ��

��� ELQJHIDVVWH 0DXHUZHUNVEDXWHLOH 

���3�(LQJHIDVVWH�0DXHUZHUNVEDXWHLOH�G�UIHQ�NHLQH�%LHJHULVVH�DXIZHLVHQ�XQG�VLFK�XQWHU�*HEUDXFKODVWHQ�QLFKW�
�EHUPl�LJ�GXUFKELHJHQ��

���3�'HU�1DFKZHLV�YRQ�HLQJHIDVVWHQ�0DXHUZHUNVEDXWHLOHQ�LP�*UHQ]]XVWDQG�GHU�*HEUDXFKWDXJOLFKNHLW�EDVLHUW�
DXI�GHQ�$QQDKPHQ�I�U�XQEHZHKUWH�0DXHUZHUNVEDXWHLOH��

��6 :lQGH XQWHU 7HLOIOlFKHQODVWHQ 

���� %HL� $XIODJHUQ�� GLH� GHQ�*UHQ]]XVWDQG� GHU� 7UDJIlKLJNHLW� QDFK� GHQ�*OHLFKXQJHQ� ������� ������� RGHU� �������
HUI�OOHQ��GDUI�GHU�*UHQ]]XVWDQG�GHU�*HEUDXFKVWDXJOLFKNHLW�HEHQIDOOV�DOV�HUI�OOW�EHWUDFKWHW�ZHUGHQ��

� %DXOLFKH DXUFKELOGXQJ 

��1 $XVELOGXQJ YRQ 0DXHUZHUN 

��1�1 0DXHUZHUNVEDXVWRIIH 

���3�0DXHUVWHLQH�P�VVHQ�I�U�GLH�0DXHUZHUNVDUW��GHUHQ�|UWOLFKH�/DJH�XQG�KLQVLFKWOLFK�GHU�DQ�GDV�0DXHUZHUN�
JHVWHOOWHQ�$QIRUGHUXQJHQ�DQ�GLH�'DXHUKDIWLJNHLW�JHHLJQHW�VHLQ��0|UWHO��)�OOEHWRQ�XQG�%HZHKUXQJ�P�VVHQ�DXI�
GLH�6WHLQDUW�XQG�GLH�$QIRUGHUXQJHQ�DQ�GLH�'DXHUKDIWLJNHLW�DEJHVWLPPW�VHLQ��

����˜�0DXHUP|UWHO�I�U�EHZHKUWHV�0DXHUZHUN�VROOWH�PLQGHVWHQV�HLQH�'UXFNIHVWLJNHLW�IP�YRQ���1�PP��XQG�I�U�
0DXHUZHUN�PLW�/DJHUIXJHQEHZHKUXQJ�PLQGHVWHQV���1�PP��EHVLW]HQ�I�

��1�2 0LQGHVWZDQGGLFNHQ 

���3�'LH�0LQGHVWZDQGGLFNH�PXVV�VR�JUR��VHLQ��ZLH�GLHV�I�U�HLQH�VWDQGVLFKHUH�:DQG�HUIRUGHUOLFK�LVW��
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���� 'LH�0LQGHVWZDQGGLFNH� tPLQ�HLQHU� WUDJHQGHQ�:DQG� VROOWH� GHQ� (UJHEQLVVHQ� GHU� VWDWLVFKHQ� %HUHFKQXQJHQ�
QDFK�GLHVHU�1RUP�HQWVSUHFKHQ��

$10(5.81*� 'HU�:HUW�tPLQ��GHU�LQ�GHP�MHZHLOLJHQ�/DQG�DQ]XZHQGHQ�LVW��NDQQ�VHLQHP�1DWLRQDOHQ�$QKDQJ�HQWQRPPHQ�
ZHUGHQ��'HU�HPSIRKOHQH�:HUW�HQWVSULFKW�GHP�(UJHEQLV�GHU�VWDWLVFKHQ�%HUHFKQXQJHQ��

��1�� 0LQGHVWZDQGIOlFKH 

���3�(LQH�WUDJHQGH�:DQG�PXVV�PLQGHVWHQV�HLQH�1HWWRTXHUVFKQLWWVIOlFKH�YRQ������P��XQWHU�%HU�FNVLFKWLJXQJ�
YRQ�6FKOLW]HQ�XQG�$XVVSDUXQJHQ�EHVLW]HQ��

��1�4 0DXHUZHUNVYHUEDQG 

��1�4�1 .�QVWOLFKH 6WHLQH 

���3�0DXHUVWHLQH�P�VVHQ�LP�9HUEDQG�PLW�0|UWHO�QDFK�EHZlKUWHQ�5HJHOQ�YHUPDXHUW�ZHUGHQ��

���3�0DXHUVWHLQH�LQ�HLQHU�XQEHZHKUWHQ�0DXHUZHUNVZDQG�P�VVHQ�VFKLFKWZHLVH��EHUELQGHQ��VR�GDVV�VLFK�GLH�
:DQG�ZLH�HLQ�HLQ]LJHV�%DXHOHPHQW�YHUKlOW��

����%HL�XQEHZHKUWHP�0DXHUZHUN�DXV�0DXHUVWHLQHQ�PLW�HLQHU�+|KH�d�����PP�VROOWH�GDV�hEHUELQGHPD��GHU�
0DXHUVWHLQH�PLQGHVWHQV� GDV� ���IDFKH�GHU�0DXHUVWHLQK|KH�RGHU�PLQGHVWHQV� ���PP�EHWUDJHQ��'HU� JU|�HUH�
GHU�EHLGHQ�:HUWH� LVW�PD�JHEHQG��VLHKH�%LOG������)�U�0DXHUVWHLQH�PLW�HLQHU�6WHLQK|KH�!�����PP�VROOWH�GDV�
hEHUELQGHPD��PLQGHVWHQV�GDV����IDFKH�GHU�0DXHUVWHLQK|KH�RGHU�PLQGHVWHQV�����PP�EHWUDJHQ��$Q�(FNHQ�
RGHU� :DQGHLQELQGXQJHQ� VROOWH� GDV� hEHUELQGHPD�� GHU� 0DXHUVWHLQH� QLFKW� NOHLQHU� DOV� GLH� 6WHLQEUHLWH� VHLQ��
$QGHUQIDOOV� VROOWHQ� JHN�U]WH� 0DXHUVWHLQH� YHUZHQGHW� ZHUGHQ�� XP� GDV� HUIRUGHUOLFKH� hEHUELQGHPD�� LQ� GHU�
�EULJHQ�:DQG�]X�HUUHLFKHQ��

$10(5.81*� 'LH� /lQJH� YRQ� :lQGHQ� XQG� 3IHLOHUQ� VRZLH� GLH� *U|�H� YRQ� gIIQXQJHQ� XQG� 3IHLOHUYRUODJHQ� VROOWHQ�
P|JOLFKVW�GHQ�0D�HQ�GHU�0DXHUVWHLQH�HQWVSUHFKHQ��XP��EHUPl�LJHV�.�U]HQ�YRQ�0DXHUVWHLQHQ�]X�YHUPHLGHQ��

��

KX

�

/HJHQGH 
ZHQQ�KX�d�����PP��hEHUELQGHPD��t�����KX�RGHU����PP��'HU�JU|�HUH�:HUW�LVW�PD�JHEHQG��

��� hEHUELQGHPD��
ZHQQ�KX�!�����PP��hEHUELQGHPD��t�����KX�RGHU�����PP��'HU�JU|�HUH�:HUW�LVW�PD�JHEHQG�

%LOG ��1 ² hEHUELQGHPD� YRQ 0DXHUVWHLQHQ 

���� 9HUElQGH�� ZHOFKH� GLH� $QIRUGHUXQJHQ� DQ� GDV� hEHUELQGHPD�� QLFKW� HUI�OOHQ�� G�UIHQ� EHL� EHZHKUWHP�
0DXHUZHUN�RGHU�EHL�HQWVSUHFKHQGHU�(UIDKUXQJ�E]Z��DXIJUXQG�YRQ�9HUVXFKVHUJHEQLVVHQ�DQJHZHQGHW�ZHUGHQ��

$10(5.81*� %HL� EHZHKUWHP� 0DXHUZHUN� NDQQ� GDV� hEHUELQGHPD�� PLW� GHU� %HPHVVXQJ� GHU� %HZHKUXQJ� EHVWLPPW�
ZHUGHQ��

����:HQQ� QLFKWWUDJHQGH� XQG� WUDJHQGHQ�:lQGH� DQHLQDQGHU� VWR�HQ�� VROOWHQ� XQWHUVFKLHGOLFKH� 9HUIRUPXQJHQ�
LQIROJH� .ULHFKHQ� XQG� 6FKZLQGHQ� EHDFKWHW� ZHUGHQ�� 1LFKW� LP� 9HUEDQG� JHVWR�HQH� :lQGH� VROOWHQ� GXUFK�
JHHLJQHWH�9HUELQGXQJVPLWWHO��GLH�XQWHUVFKLHGOLFKH�9HUIRUPXQJHQ�HUP|JOLFKHQ��YHUEXQGHQ�ZHUGHQ��
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���� %HL� GHU� VWDUUHQ� 9HUELQGXQJ� YHUVFKLHGHQHU� 0DWHULDOHQ� VROOWH� GDV� XQWHUVFKLHGOLFKH� 9HUIRUPXQJVYHUKDOWHQ�
GHU�0DWHULDOHQ�EHDFKWHW�ZHUGHQ��

��1�4�2 0D�JHUHFKWH NDWXUVWHLQH 

����1DWXUVWHLQH�DXV�6HGLPHQW��XQG�PHWDPRUSKHP�*HVWHLQ�VROOWHQ�JHQHUHOO�HQWVSUHFKHQG� LKUHU�6FKLFKWXQJV�
HEHQH�KRUL]RQWDO�E]Z��DQQlKHUQG�KRUL]RQWDO�YHUOHJW�ZHUGHQ��

����%HL� 9HUEOHQGVWHLQPDXHUZHUN� DXV�1DWXUVWHLQ� VROOWH� GDV�hEHUELQGHPD��PLQGHVWHQV� GHP�����IDFKHQ� GHV�
NOHLQVWHQ�6WHLQPD�HV�RGHU�PLQGHVWHQV����PP�EHWUDJHQ��VRIHUQ�QLFKW�DQGHUH�0D�QDKPHQ�HLQH�DXVUHLFKHQGH�
)HVWLJNHLW�VLFKHUQ��

����%HL�9HUEDQGVPDXHUZHUN�VROOWH�GHU�9HUEDQG�VR�DQJHOHJW�VHLQ��GDVV�GLH�%LQGHU�HLQH�/lQJH�YRQ�PLQGHVWHQV�
GHP� ����� ELV� ���IDFKHQ� GHU�:DQGGLFNH� DXIZHLVHQ� XQG� QLFKW� ZHLWHU� DOV� ��P� LQ� YHUWLNDOHU� XQG� KRUL]RQWDOHU�
5LFKWXQJ�DXVHLQDQGHU� OLHJHQ��'LHVH�0DXHUVWHLQH�VROOWHQ�PLQGHVWHQV�HLQH�+|KH�YRP����IDFKHQ� LKUHU�/lQJH�
EHVLW]HQ��

��1�� 0|UWHOIXJHQ 

����˜/DJHU��XQG�6WR�IXJHQ�DXV�1RUPDOP|UWHO�XQG�/HLFKWP|UWHO�VROOWHQ�PLQGHVWHQV�HLQH�,VW�'LFNH�YRQ���PP��
DEHU� QLFKW�PHKU� DOV� ���PP�KDEHQ�� /DJHU�� XQG�6WR�IXJHQ�DXV�'�QQEHWWP|UWHO� VROOWHQ�PLQGHVWHQV� HLQH� ,VW�
'LFNH�YRQ�����PP�DXIZHLVHQ��DEHU�QLFKW�GLFNHU�DOV���PP�VHLQ�I�

$10(5.81*� )XJHQ�PLW�HLQHU�'LFNH�]ZLVFKHQ���PP�XQG���PP�G�UIHQ�DXV�VSH]LHOO�HQWZLFNHOWHP�0|UWHO� LP�(LQ]HOIDOO�
DXVJHELOGHW�ZHUGHQ��ZHQQ�GLH�%HPHVVXQJ�XQWHU�GHU�$QQDKPH�YRQ�1RUPDOP|UWHO�HUIROJWH��

����/DJHUIXJHQ�VROOWHQ�VWHWV�KRUL]RQWDO�DXVJHELOGHW�ZHUGHQ��VRIHUQ�YRP�3ODQHU�QLFKWV�DQGHUHV�YRUJHJHEHQ�LVW��

����:HQQ�6WHLQH�PLW�0|UWHOWDVFKHQ�YHUZHQGHW�ZHUGHQ��PXVV�EHDFKWHW�ZHUGHQ��GDVV�0|UWHO� DXI�GHU�JDQ]HQ�
6WHLQK|KH�XQG�PLQGHVWHQV�DXI������GHU�6WHLQEUHLWH�YRUKDQGHQ�LVW��'LH�6WR�IXJHQ�YRQ�DXI�%LHJXQJ�XQG�6FKXE�
EHDQVSUXFKWHP�EHZHKUWHP�0DXHUZHUN�VROOWHQ�YROO�YHUP|UWHOW�ZHUGHQ��

��1�6 $XIODJHU XQWHU 7HLOIOlFKHQODVWHQ 

���� 7HLOIOlFKHQODVWHQ� VROOWHQ� DXI� HLQH� :DQG� �EHU� HLQH� 0LQGHVWOlQJH� YRQ� ���PP� RGHU� PLW� GHU� QDFK� ������
HUUHFKQHWHQ�/lQJH�DEJHVHW]W�ZHUGHQ��'HU�JU|�HUH�GHU�EHLGHQ�:HUWH�LVW�PD�JHEHQG��

��2 $XVELOGXQJ GHU %HZHKUXQJ 

��2�1 $OOJHPHLQHV 

���3�'LH�%HZHKUXQJ�PXVV�VR�DQJHRUGQHW�ZHUGHQ��GDVV�VLH�LP�9HUEXQG�PLW�GHP�0DXHUZHUN�ZLUNW��

���3� 6RIHUQ� EHL� GHU� %HUHFKQXQJ� HLQH� JHOHQNLJH� /DJHUXQJ� DQJHQRPPHQ� ZRUGHQ� LVW�� PXVV� HLQH� P|JOLFKH�
(LQVSDQQXQJ�LP�0DXHUZHUN�EHU�FNVLFKWLJW�ZHUGHQ��

����%HL� DOV�%LHJHEDONHQ�EHUHFKQHWHP�0DXHUZHUN� VROOWH�XQDEKlQJLJ�GDYRQ��RE�GHU�%DONHQ�DOV�GXUFKODXIHQG�
RGHU�JHOHQNLJ�JHODJHUW�EHUHFKQHW�ZRUGHQ�LVW��EHL��EHU�GHP�$XIODJHU�GXUFKJHKHQGHP�0DXHUZHUN�%HZHKUXQJ�
YRUJHVHKHQ� ZHUGHQ�� 'DEHL� VROOWH� LP� 0DXHUZHUN� REHQ� PLQGHVWHQV� ����� GHU� LP� )HOG� HUIRUGHUOLFKHQ�
=XJEHZHKUXQJ�HLQJHOHJW�XQG�QDFK���������YHUDQNHUW�ZHUGHQ��,Q�DOOHQ�)lOOHQ�VROOWHQ�PLQGHVWHQV������GHU�LP�
)HOG�HUIRUGHUOLFKHQ�%HZHKUXQJ��EHU�GDV�$XIODJHU�KLQDXVJHKHQ�XQG�HQWVSUHFKHQG�YHUDQNHUW�ZHUGHQ��

��2�2 hEHUGHFNXQJ GHU %HZHKUXQJ 

���� 'DPLW� HLQ� IHVWHU� 9HUEXQG� LQ� GHQ� /DJHUIXJHQ� ]ZLVFKHQ� 0|UWHO� XQG� GHP� %HZHKUXQJVVWDKO� QDFK�
˜ ���������I�HU]LHOW�ZHUGHQ�NDQQ��JLOW�)ROJHQGHV��

�2 
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�� 'LH�0LQGHVWP|UWHO�EHUGHFNXQJ��G��K��GHU�$EVWDQG�]ZLVFKHQ�GHP�6WDKO�XQG�GHU�0DXHUZHUNVREHUIOlFKH��
VROOWH����PP�EHWUDJHQ��VLHKH�%LOG�������

�� GLH� 0|UWHO�EHUGHFNXQJ� LQ� /DJHUIXJHQ� REHU�� XQG� XQWHUKDOE� GHU� %HZHKUXQJ� VROOWH� I�U� 1RUPDO�� XQG�
/HLFKWP|UWHO� VR� JUR�� VHLQ�� GDVV� GLH� 'LFNH� GHU� )XJHQ� PLQGHVWHQV� ��PP� JU|�HU� DOV� GHU� %HZHKUXQJV�
GXUFKPHVVHU�LVW��

$10(5.81*� :HQQ� LQ� HLQHU� RGHU� EHLGHQ� /DJHUIOlFKHQ� GHV� 6WHLQHV� HLQH� 1XW� ]XU� $XIQDKPH� GHU� %HZHKUXQJ�
YRUJHVHKHQ�ZLUG��NDQQ�GLH�0LQGHVW�EHUGHFNXQJ�DXFK�EHL�G�QQHUHQ�)XJHQ�VLFKHUJHVWHOOW�ZHUGHQ��
�

I�� �PP
��

t �� PP
I

�

/HJHQGH 
��� I�U�1RUPDO��XQG�/HLFKWP|UWHO�

%LOG ��2 ² hEHUGHFNXQJ GHU %HZHKUXQJ LQ /DJHUIXJHQ 

����%HL�YHUI�OOWHQ�=ZLVFKHQUlXPHQ�RGHU�VSH]LHOOHQ�9HUEXQGO|VXQJHQ�VROOWH�EHL�QDFK�����������JHZlKOWHP�6WDKO�
GLH�0LQGHVW�EHUGHFNXQJ�GXUFK�0|UWHO�RGHU�%HWRQ����PP�RGHU�VR�JUR��ZLH�GHU�6WDEGXUFKPHVVHU�VHLQ��'HU�
JU|�HUH�GHU�EHLGHQ�:HUWH�LVW�PD�JHEHQG��

����'LH�6FKQLWWHQGHQ�YRQ�DOOHQ�%HZHKUXQJVVWlKOHQ��DX�HU�GHQHQ�DXV�QLFKWURVWHQGHP�6WDKO��VROOWHQ�GLH�JOHLFKH�
0LQGHVW�EHUGHFNXQJ� ZLH� XQJHVFK�W]WH� %DXVWlKOH� LQ� GHQ� HQWVSUHFKHQGHQ� 8PJHEXQJVEHGLQJXQJHQ� KDEHQ��
DOWHUQDWLYH�6FKXW]PD�QDKPHQ�VLQG�P|JOLFK��

��2�� 0LQGHVWEHZHKUXQJ 

���� %HL� %DXWHLOHQ� DXV� EHZHKUWHP� 0DXHUZHUN�� EHL� GHQHQ� GLH� %HZHKUXQJ� HLQHQ� %HLWUDJ� ]XU� 4XHUVFKQLWWV�
WUDJIlKLJNHLW� OHLVWHW�� VROOWH� GLH� 4XHUVFKQLWWVIOlFKH� GHU� +DXSWEHZHKUXQJ� QLFKW� ZHQLJHU� DOV� ������� GHV�
ZLUNVDPHQ� 0DXHUZHUNVTXHUVFKQLWWV� EHWUDJHQ�� GDEHL� LVW� GHU� 0DXHUZHUNVTXHUVFKQLWW� GDV� 3URGXNW� DXV� GHU�
HIIHNWLYHQ�%UHLWH�XQG�GHU�1XW]K|KH�GHV�%DXWHLOV��

���� ˜� %HL� :lQGHQ�� EHL� GHQHQ� /DJHUIXJHQEHZHKUXQJ� ]XU� (UK|KXQJ� GHU� 7UDJIlKLJNHLW� EHL� KRUL]RQWDOHU�
%HODVWXQJ� VHQNUHFKW� ]XU� :DQGHEHQH� YRUJHVHKHQ� ZLUG�� VROOWH� GHU� *HVDPWEHZHKUXQJVTXHUVFKQLWW� QLFKW�
ZHQLJHU�DOV��������GHU�%UXWWRTXHUVFKQLWWVIOlFKH�GHU�:DQG��G��K����������DXI�MHGHU�6HLWH��EHWUDJHQ�I�

���� %HL� 9HUZHQGXQJ� YRQ� %HZHKUXQJ� ]XU� %HVFKUlQNXQJ� YRQ� 5LVVHQ� XQG� (UK|KXQJ� GHU� 'XNWLOLWlW� VROOWH� GHU�
%HZHKUXQJVTXHUVFKQLWW�QLFKW�ZHQLJHU�DOV��������GHU�%UXWWRTXHUVFKQLWWVIOlFKH�GHU�:DQG�EHWUDJHQ��

����%HL�EHZHKUWHQ��]ZHLVFKDOLJHQ�0DXHUZHUNVEDXWHLOHQ��GLH�QXU�LQ�HLQHU�5LFKWXQJ�JHVSDQQW�ZHUGHQ�VROOHQ�XQG�
GHUHQ�=ZLVFKHQUlXPH�PLW�0|UWHO�RGHU�%HWRQ�YHUI�OOW�VLQG��VROOWH�]XU�6SDQQXQJVYHUWHLOXQJ�LP�$OOJHPHLQHQ�HLQH�
4XHUEHZHKUXQJ� VHQNUHFKW� ]XU� +DXSWEHZHKUXQJ� YRUJHVHKHQ� ZHUGHQ�� 'HU� 4XHUVFKQLWW� GHU� 4XHUEHZHKUXQJ�
VROOWH� QLFKW� ZHQLJHU� DOV� ������� GHU� %UXWWRTXHUVFKQLWWVIOlFKH� GHV� %DXWHLOV�� GLH� VLFK� DXV� GHP� 3URGXNW� DXV�
*HVDPWEUHLWH�XQG�1XW]K|KH�EHVWLPPW��EHWUDJHQ��

���� ,VW� 6FKXEEHZHKUXQJ� LQ� %DXWHLOHQ� QRWZHQGLJ� �VLHKH��������� VROOWH� GHU� 4XHUVFKQLWW� GHU� 6FKXEEHZHKUXQJ�
QLFKW� ZHQLJHU� DOV� ������� GHU� %UXWWRTXHUVFKQLWWVIOlFKH� GHV� %DXWHLOV�� GLH� VLFK� DXV� GHP� 3URGXNW� DXV� GHU�
HIIHNWLYHQ�%UHLWH�XQG�1XW]K|KH�EHVWLPPW��EHWUDJHQ��

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

��2�4 0D�H GHU %HZHKUXQJ 

���3�'LH� %HZHKUXQJ� GDUI� QXU� VR� JUR�� VHLQ�� GDVV� VLH� HLQZDQGIUHL� LQ� GHQ�0|UWHO� RGHU� )�OOEHWRQ� HLQJHEHWWHW�
ZHUGHQ�NDQQ��

����%HZHKUXQJVVWlEH�P�VVHQ�HLQHQ�0LQGHVWGXUFKPHVVHU�YRQ���PP�DXIZHLVHQ��

���3�'LH�PD[LPDOH�*U|�H�GHV�%HZHKUXQJVVWDKOHV�VROOWH�VR�JHZlKOW�ZHUGHQ��GDVV�GLH�LQ�������DQJHJHEHQHQ�
9HUEXQGVSDQQXQJHQ� QLFKW� �EHUVFKULWWHQ� ZHUGHQ� XQG� GDVV� GLH� %HWRQ�� E]Z�� 0|UWHO�EHUGHFNXQJ� QDFK� ������
HLQJHKDOWHQ�ZLUG��

��2�� 9HUDQNHUXQJ XQG 6W|�H 

��2���1 9HUDQNHUXQJ GHU =XJ- XQG DUXFNEHZHKUXQJ 

���3�'LH�%HZHKUXQJ�PXVV�HLQH�JHQ�JHQGH�9HUDQNHUXQJVOlQJH�DXIZHLVHQ��VR�GDVV�LKUH�.UlIWH�LQ�GHQ�0|UWHO�
RGHU� )�OOEHWRQ� HLQJHOHLWHW� ZHUGHQ� XQG� HLQH� /lQJVULVVELOGXQJ� RGHU� HLQ� $ESODW]HQ� GHV� 0DXHUZHUNV�
DXVJHVFKORVVHQ�LVW��

����9HUDQNHUXQJ�NDQQ�GXUFK�JHUDGH�6WDEHQGHQ��+DNHQ��:LQNHOKDNHQ�RGHU�6FKODXIHQ�YRUJHQRPPHQ�ZHUGHQ�
�VLHKH�%LOG�������$OWHUQDWLY�NDQQ�GLH�.UDIW�EHUWUDJXQJ�GXUFK�JHHLJQHWH�$QNHUN|USHU�HUIROJHQ��GLH�9HUDQNHUXQJ�
LVW�GDEHL�DQKDQG�YRQ�9HUVXFKHQ�QDFK]XZHLVHQ��

���� 9HUDQNHUXQJHQ� PLW� JHUDGHQ� 6WDEHQGHQ� RGHU� :LQNHOKDNHQ� �VLHKH� %LOG����� D�� XQG� E��� VROOWHQ� QLFKW� ]XU�
9HUDQNHUXQJ�YRQ�JODWWHP�6WDKO�PLW�HLQHP�'XUFKPHVVHU��EHU���PP�YHUZHQGHW�ZHUGHQ��+DNHQ��:LQNHOKDNHQ�
RGHU�6FKODXIHQ�VROOWHQ�QLFKW�]XU�9HUDQNHUXQJ�YRQ�DXI�'UXFN�EHDQVSUXFKWHP�6WDKO�YHUZHQGHW�ZHUGHQ��

I

lE

�
D��JHUDGH�6WDEHQGHQ�

t �I

I

���lE

α ��R d�α�d����R
�

E��:LQNHOKDNHQ�

t ���R

I

t �I

���lE

�
F��+DNHQ�

I

���lE

�
G��6FKODXIHQ�

%LOG ��� ² 9HUDQNHUXQJVGHWDLOV 

����'LH� HUIRUGHUOLFKH� 9HUDQNHUXQJVOlQJH� HLQHV� 6WDEHV� lE� VROOWH� ±� XQWHU� $QQDKPH� NRQVWDQWHU� 9HUEXQGVSDQ��
QXQJ�±�HUUHFKQHW�ZHUGHQ�DXV��
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EN 1996-1-1:200� � $&:2009 �D� 

��2�4 0D�H GHU %HZHKUXQJ 

���3�'LH� %HZHKUXQJ� GDUI� QXU� VR� JUR�� VHLQ�� GDVV� VLH� HLQZDQGIUHL� LQ� GHQ�0|UWHO� RGHU� )�OOEHWRQ� HLQJHEHWWHW�
ZHUGHQ�NDQQ��

����%HZHKUXQJVVWlEH�P�VVHQ�HLQHQ�0LQGHVWGXUFKPHVVHU�YRQ���PP�DXIZHLVHQ��

���3�'LH�PD[LPDOH�*U|�H�GHV�%HZHKUXQJVVWDKOHV�VROOWH�VR�JHZlKOW�ZHUGHQ��GDVV�GLH�LQ�������DQJHJHEHQHQ�
9HUEXQGVSDQQXQJHQ� QLFKW� �EHUVFKULWWHQ� ZHUGHQ� XQG� GDVV� GLH� %HWRQ�� E]Z�� 0|UWHO�EHUGHFNXQJ� QDFK� ������
HLQJHKDOWHQ�ZLUG��

��2�� 9HUDQNHUXQJ XQG 6W|�H 

��2���1 9HUDQNHUXQJ GHU =XJ- XQG DUXFNEHZHKUXQJ 

���3�'LH�%HZHKUXQJ�PXVV�HLQH�JHQ�JHQGH�9HUDQNHUXQJVOlQJH�DXIZHLVHQ��VR�GDVV�LKUH�.UlIWH�LQ�GHQ�0|UWHO�
RGHU� )�OOEHWRQ� HLQJHOHLWHW� ZHUGHQ� XQG� HLQH� /lQJVULVVELOGXQJ� RGHU� HLQ� $ESODW]HQ� GHV� 0DXHUZHUNV�
DXVJHVFKORVVHQ�LVW��

����9HUDQNHUXQJ�NDQQ�GXUFK�JHUDGH�6WDEHQGHQ��+DNHQ��:LQNHOKDNHQ�RGHU�6FKODXIHQ�YRUJHQRPPHQ�ZHUGHQ�
�VLHKH�%LOG�������$OWHUQDWLY�NDQQ�GLH�.UDIW�EHUWUDJXQJ�GXUFK�JHHLJQHWH�$QNHUN|USHU�HUIROJHQ��GLH�9HUDQNHUXQJ�
LVW�GDEHL�DQKDQG�YRQ�9HUVXFKHQ�QDFK]XZHLVHQ��

���� 9HUDQNHUXQJHQ� PLW� JHUDGHQ� 6WDEHQGHQ� RGHU� :LQNHOKDNHQ� �VLHKH� %LOG����� D�� XQG� E��� VROOWHQ� QLFKW� ]XU�
9HUDQNHUXQJ�YRQ�JODWWHP�6WDKO�PLW�HLQHP�'XUFKPHVVHU��EHU���PP�YHUZHQGHW�ZHUGHQ��+DNHQ��:LQNHOKDNHQ�
RGHU�6FKODXIHQ�VROOWHQ�QLFKW�]XU�9HUDQNHUXQJ�YRQ�DXI�'UXFN�EHDQVSUXFKWHP�6WDKO�YHUZHQGHW�ZHUGHQ��

I

lE

�
D��JHUDGH�6WDEHQGHQ�

t �I

I

���lE

α ��R d�α�d����R
�

E��:LQNHOKDNHQ�

t ���R

I

t �I

���lE

�
F��+DNHQ�

I

���lE

�
G��6FKODXIHQ�

%LOG ��� ² 9HUDQNHUXQJVGHWDLOV 

����'LH� HUIRUGHUOLFKH� 9HUDQNHUXQJVOlQJH� HLQHV� 6WDEHV� lE� VROOWH� ±� XQWHU� $QQDKPH� NRQVWDQWHU� 9HUEXQGVSDQ��
QXQJ�±�HUUHFKQHW�ZHUGHQ�DXV��
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EN 1996-1-1:200� � $&:2009 �D� 

'DEHL�LVW�

I� GHU�HIIHNWLYH�'XUFKPHVVHU�GHV�%HZHKUXQJVVWDKOV��

I\G� GHU�%HPHVVXQJVZHUW�GHU�6WDKOIHVWLJNHLW�QDFK�������XQG��������

IERG� GHU�%HPHVVXQJVZHUW�GHU�9HUEXQGIHVWLJNHLW�GHU�%HZHKUXQJ�±� MH�QDFK�)DOO�±�QDFK�7DEHOOH�����RGHU�
����XQG�������XQG��������

���� )�U� 6WDEHQGHQ�PLW� +DNHQ��:LQNHOKDNHQ� XQG� 6FKODXIHQ� �VLHKH�%LOG�����E��� F�� XQG� G��� GDUI� GLH� 9HUDQNH�
UXQJVOlQJH�EHL�DXI�=XJ�EHDQVSUXFKWHQ�6WlEHQ�DXI�����lE�YHUULQJHUW�ZHUGHQ��

����%HL�9HUZHQGXQJ�YRQ�%HZHKUXQJ�PLW�HLQHP�JU|�HUHQ�4XHUVFKQLWW�DOV�QDFK�GHU�%HUHFKQXQJ�HUIRUGHUOLFK��
GDUI�GLH�9HUDQNHUXQJVOlQJH�SURSRUWLRQDO�YHUULQJHUW�ZHUGHQ��ZHQQ��

�L��EHL�HLQHP�DXI�=XJ�EHDQVSUXFKWHQ�6WDE�GLH�9HUDQNHUXQJVOlQJH�QLFKW�NOHLQHU�LVW�DOV�GHU�JU|�HUH�:HUW�YRQ�

�� ����lE�RGHU�

�� GHP���IDFKHQ�GHV�6WDEGXUFKPHVVHUV�RGHU�

�� ����PP��

�LL��EHL�HLQHP�DXI�'UXFN�EHDQVSUXFKWHQ�6WDE�GLH�9HUDQNHUXQJVOlQJH�QLFKW�NOHLQHU�LVW�DOV�GHU�JU|�HUH�:HUW�YRQ�

�� ����lE�RGHU�

�� GHP���IDFKHQ�GHV�6WDEGXUFKPHVVHUV�RGHU�

�� ����PP��

����%HL�GHU�9HUDQNHUXQJ�YRQ�%HZHKUXQJVVWlEHQ�VROOWH��EHU�GLH�9HUDQNHUXQJVOlQJH�HLQH�JOHLFKPl�LJ�YHUWHLOWH�
4XHUEHZHKUXQJ�YRUJHVHKHQ�ZHUGHQ��YRQ�GHU�PLQGHVWHQV�HLQ�6WDE�LP�%HUHLFK�HLQHU�JHERJHQHQ�9HUDQNHUXQJ�
�VLHKH�%LOG������E����F��XQG��G���OLHJHQ�VROOWH��'LH�JHVDPWH�0LQGHVWTXHUEHZHKUXQJ�VROOWH�QLFKW�ZHQLJHU�DOV������
GHU�4XHUVFKQLWWVIOlFKH�HLQHV�YHUDQNHUWHQ�%HZHKUXQJVVWDEHV�EHWUDJHQ��

���� %HL� 9HUZHQGXQJ� YRQ� YRUJHIHUWLJWHU� /DJHUIXJHQEHZHKUXQJ� VROOWH� GLH� 9HUDQNHUXQJVOlQJH� PLW� +LOIH� GHU�
FKDUDNWHULVWLVFKHQ�9HUEXQGIHVWLJNHLW��HUPLWWHOW�DQKDQG�YRQ�9HUVXFKHQ�QDFK�(1��������EHVWLPPW�ZHUGHQ��

��2���2 %HZHKUXQJVVW|�H YRQ =XJ- XQG DUXFNEHZHKUXQJ 

���3�'LH�hEHUJUHLIXQJVOlQJH�VROOWH�VR�ODQJ�VHLQ��GDVV�GLH�%HPHVVXQJVNUlIWH��EHUWUDJHQ�ZHUGHQ�N|QQHQ��

����'LH�hEHUJUHLIXQJVOlQJH�YRQ�]ZHL�%HZHKUXQJVVWlKOHQ�VROOWH�QDFK���������HUPLWWHOW�ZHUGHQ��'DEHL�ZLUG�GHU�
G�QQHUH�GHU�EHLGHQ�6WlEH�]X�*UXQGH�JHOHJW��

����'LH�hEHUJUHLIXQJVOlQJH�]ZLVFKHQ�]ZHL�%HZHKUXQJVVWlEHQ�VROOWH�VHLQ��

�� lE�EHL�DXI�'UXFN�XQG�DXI�=XJ�EHDQVSUXFKWHQ�%HZHKUXQJVVWlEHQ��ZHQQ�ZHQLJHU�DOV������GHU�6WlEH� LP�
4XHUVFKQLWW� JHVWR�HQ� VLQG� XQG� ZHQQ� GHU� OLFKWH� $EVWDQG� ]ZLVFKHQ� GHQ� JHVWR�HQHQ� 6WlEHQ� LQ�
4XHUULFKWXQJ� QLFKW� NOHLQHU� DOV� GDV� ��IDFKH� GHV� 6WDEGXUFKPHVVHUV� LVW� XQG� GLH� %HWRQ�� RGHU�
0|UWHO�EHUGHFNXQJ�QLFKW�ZHQLJHU�DOV�GDV��IDFKH�GHV�6WDEGXUFKPHVVHUV�EHWUlJW��

�� ����lE� EHL� DXI� =XJ� EHDQVSUXFKWHQ� %HZHKUXQJVVWlEHQ�� ZHQQ� HQWZHGHU� ����� RGHU� PHKU� GHU� 6WlEH� LP�
4XHUVFKQLWW� JHVWR�HQ� VLQG� RGHU� GHU� OLFKWH� $EVWDQG� ]ZLVFKHQ� GHQ� JHVWR�HQHQ� 6WlEHQ� LQ�4XHUULFKWXQJ�
NOHLQHU�DOV�GDV���IDFKH�GHV�6WDEGXUFKPHVVHUV� LVW�RGHU�GLH�%HWRQ��RGHU�0|UWHO�EHUGHFNXQJ�ZHQLJHU�DOV�
GDV��IDFKH�GHV�6WDEGXUFKPHVVHUV�EHWUlJW��

�� ��lE� EHL� DXI� =XJ� EHDQVSUXFKWHQ� %HZHKUXQJVVWlEHQ�� ZHQQ� VRZRKO� ����� RGHU� PHKU� GHU� 6WlEH� LP�
4XHUVFKQLWW� JHVWR�HQ� VLQG� XQG� GHU� OLFKWH� $EVWDQG� ]ZLVFKHQ� GHQ� JHVWR�HQHQ� 6WlEHQ� LQ� 4XHUULFKWXQJ�

�� 

DIN EN 1996-1-1:2010-12 

©
 D

IN
 D

eu
ts

ch
es

 In
st

itu
t f

ür
 N

or
m

un
g 

e.
 V

.; 
ST

B 
- S

am
m

lu
ng

 B
au

au
fs

ic
ht

lic
h 

ei
ng

ef
üh

rte
 T

ec
hn

is
ch

e 
Ba

ub
es

tim
m

un
ge

n 
/ w

w
w

.s
tb

-b
au

no
rm

en
.d

e

EN 1996-1-1:200� � $&:2009 �D� 

'DEHL�LVW�

I� GHU�HIIHNWLYH�'XUFKPHVVHU�GHV�%HZHKUXQJVVWDKOV��

I\G� GHU�%HPHVVXQJVZHUW�GHU�6WDKOIHVWLJNHLW�QDFK�������XQG��������

IERG� GHU�%HPHVVXQJVZHUW�GHU�9HUEXQGIHVWLJNHLW�GHU�%HZHKUXQJ�±� MH�QDFK�)DOO�±�QDFK�7DEHOOH�����RGHU�
����XQG�������XQG��������

���� )�U� 6WDEHQGHQ�PLW� +DNHQ��:LQNHOKDNHQ� XQG� 6FKODXIHQ� �VLHKH�%LOG�����E��� F�� XQG� G��� GDUI� GLH� 9HUDQNH�
UXQJVOlQJH�EHL�DXI�=XJ�EHDQVSUXFKWHQ�6WlEHQ�DXI�����lE�YHUULQJHUW�ZHUGHQ��

����%HL�9HUZHQGXQJ�YRQ�%HZHKUXQJ�PLW�HLQHP�JU|�HUHQ�4XHUVFKQLWW�DOV�QDFK�GHU�%HUHFKQXQJ�HUIRUGHUOLFK��
GDUI�GLH�9HUDQNHUXQJVOlQJH�SURSRUWLRQDO�YHUULQJHUW�ZHUGHQ��ZHQQ��

�L��EHL�HLQHP�DXI�=XJ�EHDQVSUXFKWHQ�6WDE�GLH�9HUDQNHUXQJVOlQJH�QLFKW�NOHLQHU�LVW�DOV�GHU�JU|�HUH�:HUW�YRQ�

�� ����lE�RGHU�

�� GHP���IDFKHQ�GHV�6WDEGXUFKPHVVHUV�RGHU�

�� ����PP��

�LL��EHL�HLQHP�DXI�'UXFN�EHDQVSUXFKWHQ�6WDE�GLH�9HUDQNHUXQJVOlQJH�QLFKW�NOHLQHU�LVW�DOV�GHU�JU|�HUH�:HUW�YRQ�

�� ����lE�RGHU�

�� GHP���IDFKHQ�GHV�6WDEGXUFKPHVVHUV�RGHU�

�� ����PP��

����%HL�GHU�9HUDQNHUXQJ�YRQ�%HZHKUXQJVVWlEHQ�VROOWH��EHU�GLH�9HUDQNHUXQJVOlQJH�HLQH�JOHLFKPl�LJ�YHUWHLOWH�
4XHUEHZHKUXQJ�YRUJHVHKHQ�ZHUGHQ��YRQ�GHU�PLQGHVWHQV�HLQ�6WDE�LP�%HUHLFK�HLQHU�JHERJHQHQ�9HUDQNHUXQJ�
�VLHKH�%LOG������E����F��XQG��G���OLHJHQ�VROOWH��'LH�JHVDPWH�0LQGHVWTXHUEHZHKUXQJ�VROOWH�QLFKW�ZHQLJHU�DOV������
GHU�4XHUVFKQLWWVIOlFKH�HLQHV�YHUDQNHUWHQ�%HZHKUXQJVVWDEHV�EHWUDJHQ��

���� %HL� 9HUZHQGXQJ� YRQ� YRUJHIHUWLJWHU� /DJHUIXJHQEHZHKUXQJ� VROOWH� GLH� 9HUDQNHUXQJVOlQJH� PLW� +LOIH� GHU�
FKDUDNWHULVWLVFKHQ�9HUEXQGIHVWLJNHLW��HUPLWWHOW�DQKDQG�YRQ�9HUVXFKHQ�QDFK�(1��������EHVWLPPW�ZHUGHQ��

��2���2 %HZHKUXQJVVW|�H YRQ =XJ- XQG DUXFNEHZHKUXQJ 

���3�'LH�hEHUJUHLIXQJVOlQJH�VROOWH�VR�ODQJ�VHLQ��GDVV�GLH�%HPHVVXQJVNUlIWH��EHUWUDJHQ�ZHUGHQ�N|QQHQ��

����'LH�hEHUJUHLIXQJVOlQJH�YRQ�]ZHL�%HZHKUXQJVVWlKOHQ�VROOWH�QDFK���������HUPLWWHOW�ZHUGHQ��'DEHL�ZLUG�GHU�
G�QQHUH�GHU�EHLGHQ�6WlEH�]X�*UXQGH�JHOHJW��

����'LH�hEHUJUHLIXQJVOlQJH�]ZLVFKHQ�]ZHL�%HZHKUXQJVVWlEHQ�VROOWH�VHLQ��

�� lE�EHL�DXI�'UXFN�XQG�DXI�=XJ�EHDQVSUXFKWHQ�%HZHKUXQJVVWlEHQ��ZHQQ�ZHQLJHU�DOV������GHU�6WlEH� LP�
4XHUVFKQLWW� JHVWR�HQ� VLQG� XQG� ZHQQ� GHU� OLFKWH� $EVWDQG� ]ZLVFKHQ� GHQ� JHVWR�HQHQ� 6WlEHQ� LQ�
4XHUULFKWXQJ� QLFKW� NOHLQHU� DOV� GDV� ��IDFKH� GHV� 6WDEGXUFKPHVVHUV� LVW� XQG� GLH� %HWRQ�� RGHU�
0|UWHO�EHUGHFNXQJ�QLFKW�ZHQLJHU�DOV�GDV��IDFKH�GHV�6WDEGXUFKPHVVHUV�EHWUlJW��

�� ����lE� EHL� DXI� =XJ� EHDQVSUXFKWHQ� %HZHKUXQJVVWlEHQ�� ZHQQ� HQWZHGHU� ����� RGHU� PHKU� GHU� 6WlEH� LP�
4XHUVFKQLWW� JHVWR�HQ� VLQG� RGHU� GHU� OLFKWH� $EVWDQG� ]ZLVFKHQ� GHQ� JHVWR�HQHQ� 6WlEHQ� LQ�4XHUULFKWXQJ�
NOHLQHU�DOV�GDV���IDFKH�GHV�6WDEGXUFKPHVVHUV� LVW�RGHU�GLH�%HWRQ��RGHU�0|UWHO�EHUGHFNXQJ�ZHQLJHU�DOV�
GDV��IDFKH�GHV�6WDEGXUFKPHVVHUV�EHWUlJW��

�� ��lE� EHL� DXI� =XJ� EHDQVSUXFKWHQ� %HZHKUXQJVVWlEHQ�� ZHQQ� VRZRKO� ����� RGHU� PHKU� GHU� 6WlEH� LP�
4XHUVFKQLWW� JHVWR�HQ� VLQG� XQG� GHU� OLFKWH� $EVWDQG� ]ZLVFKHQ� GHQ� JHVWR�HQHQ� 6WlEHQ� LQ� 4XHUULFKWXQJ�

�� 
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NOHLQHU�DOV�GDV���IDFKH�GHV�6WDEGXUFKPHVVHUV� LVW�RGHU�GLH�%HWRQ��RGHU�0|UWHO�EHUGHFNXQJ�ZHQLJHU�DOV�
GDV��IDFKH�GHV�6WDEGXUFKPHVVHUV�EHWUlJW��

����'LH�%HZHKUXQJVVW|�H�VROOWHQ�QLFKW�DQ�6WHOOHQ�PLW�KRKHU�%HDQVSUXFKXQJ�RGHU�DQ�6WHOOHQ�PLW�bQGHUXQJ�GHU�
4XHUVFKQLWWVDEPHVVXQJHQ��]��%��EHL�HLQHP�:HFKVHO�GHU�:DQGGLFNH��DQJHRUGQHW�ZHUGHQ��'HU�OLFKWH�$EVWDQG�
]ZLVFKHQ�]ZHL�JHVWR�HQHQ�6WlEHQ�VROOWH�QLFKW�NOHLQHU�DOV�GDV��IDFKH�GHV�6WDEGXUFKPHVVHUV�RGHU����PP�VHLQ��
'HU�JU|�HUH�GHU�EHLGHQ�:HUWH�LVW�PD�JHEHQG��

����%HL�9HUZHQGXQJ�YRQ�YRUJHIHUWLJWHU�/DJHUIXJHQEHZHKUXQJ�VROOWH�GLH�6WR�OlQJH�PLW�+LOIH�GHU�FKDUDNWHULV�
WLVFKHQ�9HUEXQGIHVWLJNHLW�DQKDQG�YRQ�9HUVXFKHQ�QDFK�(1�������EHVWLPPW�ZHUGHQ��

��2���� 9HUDQNHUXQJ GHU 6FKXEEHZHKUXQJ 

����'LH�9HUDQNHUXQJ�GHU�6FKXEEHZHKUXQJ�HLQVFKOLH�OLFK�GHU�%�JHO�VROOWH��ZHQQ�P|JOLFK��GXUFK�+DNHQ�RGHU�
:LQNHOKDNHQ� �VLHKH� %LOG����E�� XQG� F��� PLW� HLQHP� /lQJVVWDE� GHU� %HZHKUXQJ� LQQHUKDOE� GHV� +DNHQV� RGHU�
:LQNHOKDNHQV�HUUHLFKW�ZHUGHQ��

���� 'LH� 9HUDQNHUXQJ� LVW� DOV� JHJHEHQ� DQ]XVHKHQ�� ZHQQ� VLFK� DQ� GLH� .U�PPXQJ� HLQHV� +DNHQV� HLQ� JHUDGHV�
6W�FN� DQVFKOLH�W�� GHVVHQ� /lQJH� GDV� �IDFKH� GHV� 6WDEGXUFKPHVVHUV� RGHU� ���PP� EHWUlJW�� 'HU� JU|�HUH� GHU�
EHLGHQ� :HUWH� LVW� PD�JHEHQG�� %HL� HLQHP� :LQNHOKDNHQ� LVW� GLH� 9HUDQNHUXQJ� JHJHEHQ�� ZHQQ� VLFK� DQ� GLH�
.U�PPXQJ�HLQ�JHUDGHV�6W�FN�PLW�HLQHU�/lQJH�GHV���IDFKHQ�6WDEGXUFKPHVVHUV�RGHU����PP�DQVFKOLH�W��'HU�
JU|�HUH�GHU�EHLGHQ�:HUWH�LVW�PD�JHEHQG��

I

��

�

/HJHQGH 
��� ��I�RGHU����PP��GHU�JU|�HUH�:HUW�LVW�
PD�JHEHQG�

D��PLW�:LQNHOKDNHQ�

I

��

�

/HJHQGH 
��� �I�RGHU����PP��GHU�JU|�HUH�:HUW�LVW�
PD�JHEHQG�

E��PLW�+DNHQ�

%LOG ��4 ² 9HUDQNHUXQJ GHU 6FKXEEHZHKUXQJ 

��2���4 EQGYHUDQNHUXQJ GHU /lQJV]XJEHZHKUXQJ 

����%HL�ELHJHEHDQVSUXFKWHQ�%DXWHLOHQ�VROOWH�DX�HU�EHL�(QGDXIODJHUQ�MHGHU�%HZHKUXQJVVWDE�YRQ�GHU�6WHOOH�DQ��
DQ�GHU�HU�VWDWLVFK�QLFKW�PHKU�HUIRUGHUOLFK�LVW��DXI�HLQH�/lQJH�YRQ�JOHLFK�GHU�1XW]K|KH�GHV�%DXWHLOV�RGHU�GHP�
��IDFKHQ�6WDEGXUFKPHVVHU�YHUDQNHUW�ZHUGHQ��'HU�JU|�HUH�GHU�EHLGHQ�:HUWH� LVW�PD�JHEHQG��'LH�6WHOOH��DE�
GHU�GLH�%HZHKUXQJ�VWDWLVFK�QLFKW�PHKU�HUIRUGHUOLFK� LVW��EHILQGHW�VLFK�GRUW��ZR�XQWHU�%HU�FNVLFKWLJXQJ�QXU�GHU�
GXUFKODXIHQGHQ� 6WlEH� GDV� DXIQHKPEDUH� %HPHVVXQJVPRPHQW� JOHLFK� GHP� DXI]XQHKPHQGHQ� %HPHVVXQJV�
PRPHQW� LVW�� 'LH� %HZHKUXQJ� VROOWH� MHGRFK� QLFKW� LQ� GHU� =XJ]RQH� HQGHQ�� ZHQQ� QLFKW� PLQGHVWHQV� HLQH� GHU�
IROJHQGHQ�%HGLQJXQJHQ�EHL�DOOHQ�P|JOLFKHQ�/DVWIlOOHQ�HUI�OOW�LVW��

�� GLH�%HZHKUXQJVVWlEH�JHKHQ�PLQGHVWHQV��EHU�GLH�VWDWLVFK�HUIRUGHUOLFKH�9HUDQNHUXQJVOlQJH�KLQDXV��

�� GLH�DXIQHKPEDUH�6FKXENUDIW�DQ�GHU�6WHOOH��DQ�GHU�GLH�%HZHKUXQJ�HQGHW�� LVW�GRSSHOW�VR�JUR��ZLH�GLH�DQ�
GLHVHU�6WHOOH�DXI]XQHKPHQGH�6FKXENUDIW��

�� GLH�GXUFKODXIHQGHQ�%HZHKUXQJVVWlEH�KDEHQ�DQ�GHU�6WHOOH��DQ�GHU�GLH�%HZHKUXQJ�HQGHW��GHQ�GRSSHOWHQ�
4XHUVFKQLWW��ZLH�HU�]XU�$XIQDKPH�GHV�%LHJHPRPHQWHV�HUIRUGHUOLFK�LVW��
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NOHLQHU�DOV�GDV���IDFKH�GHV�6WDEGXUFKPHVVHUV� LVW�RGHU�GLH�%HWRQ��RGHU�0|UWHO�EHUGHFNXQJ�ZHQLJHU�DOV�
GDV��IDFKH�GHV�6WDEGXUFKPHVVHUV�EHWUlJW��

����'LH�%HZHKUXQJVVW|�H�VROOWHQ�QLFKW�DQ�6WHOOHQ�PLW�KRKHU�%HDQVSUXFKXQJ�RGHU�DQ�6WHOOHQ�PLW�bQGHUXQJ�GHU�
4XHUVFKQLWWVDEPHVVXQJHQ��]��%��EHL�HLQHP�:HFKVHO�GHU�:DQGGLFNH��DQJHRUGQHW�ZHUGHQ��'HU�OLFKWH�$EVWDQG�
]ZLVFKHQ�]ZHL�JHVWR�HQHQ�6WlEHQ�VROOWH�QLFKW�NOHLQHU�DOV�GDV��IDFKH�GHV�6WDEGXUFKPHVVHUV�RGHU����PP�VHLQ��
'HU�JU|�HUH�GHU�EHLGHQ�:HUWH�LVW�PD�JHEHQG��

����%HL�9HUZHQGXQJ�YRQ�YRUJHIHUWLJWHU�/DJHUIXJHQEHZHKUXQJ�VROOWH�GLH�6WR�OlQJH�PLW�+LOIH�GHU�FKDUDNWHULV�
WLVFKHQ�9HUEXQGIHVWLJNHLW�DQKDQG�YRQ�9HUVXFKHQ�QDFK�(1�������EHVWLPPW�ZHUGHQ��

��2���� 9HUDQNHUXQJ GHU 6FKXEEHZHKUXQJ 

����'LH�9HUDQNHUXQJ�GHU�6FKXEEHZHKUXQJ�HLQVFKOLH�OLFK�GHU�%�JHO�VROOWH��ZHQQ�P|JOLFK��GXUFK�+DNHQ�RGHU�
:LQNHOKDNHQ� �VLHKH� %LOG����E�� XQG� F��� PLW� HLQHP� /lQJVVWDE� GHU� %HZHKUXQJ� LQQHUKDOE� GHV� +DNHQV� RGHU�
:LQNHOKDNHQV�HUUHLFKW�ZHUGHQ��

���� 'LH� 9HUDQNHUXQJ� LVW� DOV� JHJHEHQ� DQ]XVHKHQ�� ZHQQ� VLFK� DQ� GLH� .U�PPXQJ� HLQHV� +DNHQV� HLQ� JHUDGHV�
6W�FN� DQVFKOLH�W�� GHVVHQ� /lQJH� GDV� �IDFKH� GHV� 6WDEGXUFKPHVVHUV� RGHU� ���PP� EHWUlJW�� 'HU� JU|�HUH� GHU�
EHLGHQ� :HUWH� LVW� PD�JHEHQG�� %HL� HLQHP� :LQNHOKDNHQ� LVW� GLH� 9HUDQNHUXQJ� JHJHEHQ�� ZHQQ� VLFK� DQ� GLH�
.U�PPXQJ�HLQ�JHUDGHV�6W�FN�PLW�HLQHU�/lQJH�GHV���IDFKHQ�6WDEGXUFKPHVVHUV�RGHU����PP�DQVFKOLH�W��'HU�
JU|�HUH�GHU�EHLGHQ�:HUWH�LVW�PD�JHEHQG��

I

��

�

/HJHQGH 
��� ��I�RGHU����PP��GHU�JU|�HUH�:HUW�LVW�
PD�JHEHQG�

D��PLW�:LQNHOKDNHQ�

I

��

�

/HJHQGH 
��� �I�RGHU����PP��GHU�JU|�HUH�:HUW�LVW�
PD�JHEHQG�

E��PLW�+DNHQ�

%LOG ��4 ² 9HUDQNHUXQJ GHU 6FKXEEHZHKUXQJ 

��2���4 EQGYHUDQNHUXQJ GHU /lQJV]XJEHZHKUXQJ 

����%HL�ELHJHEHDQVSUXFKWHQ�%DXWHLOHQ�VROOWH�DX�HU�EHL�(QGDXIODJHUQ�MHGHU�%HZHKUXQJVVWDE�YRQ�GHU�6WHOOH�DQ��
DQ�GHU�HU�VWDWLVFK�QLFKW�PHKU�HUIRUGHUOLFK�LVW��DXI�HLQH�/lQJH�YRQ�JOHLFK�GHU�1XW]K|KH�GHV�%DXWHLOV�RGHU�GHP�
��IDFKHQ�6WDEGXUFKPHVVHU�YHUDQNHUW�ZHUGHQ��'HU�JU|�HUH�GHU�EHLGHQ�:HUWH� LVW�PD�JHEHQG��'LH�6WHOOH��DE�
GHU�GLH�%HZHKUXQJ�VWDWLVFK�QLFKW�PHKU�HUIRUGHUOLFK� LVW��EHILQGHW�VLFK�GRUW��ZR�XQWHU�%HU�FNVLFKWLJXQJ�QXU�GHU�
GXUFKODXIHQGHQ� 6WlEH� GDV� DXIQHKPEDUH� %HPHVVXQJVPRPHQW� JOHLFK� GHP� DXI]XQHKPHQGHQ� %HPHVVXQJV�
PRPHQW� LVW�� 'LH� %HZHKUXQJ� VROOWH� MHGRFK� QLFKW� LQ� GHU� =XJ]RQH� HQGHQ�� ZHQQ� QLFKW� PLQGHVWHQV� HLQH� GHU�
IROJHQGHQ�%HGLQJXQJHQ�EHL�DOOHQ�P|JOLFKHQ�/DVWIlOOHQ�HUI�OOW�LVW��

�� GLH�%HZHKUXQJVVWlEH�JHKHQ�PLQGHVWHQV��EHU�GLH�VWDWLVFK�HUIRUGHUOLFKH�9HUDQNHUXQJVOlQJH�KLQDXV��

�� GLH�DXIQHKPEDUH�6FKXENUDIW�DQ�GHU�6WHOOH��DQ�GHU�GLH�%HZHKUXQJ�HQGHW�� LVW�GRSSHOW�VR�JUR��ZLH�GLH�DQ�
GLHVHU�6WHOOH�DXI]XQHKPHQGH�6FKXENUDIW��

�� GLH�GXUFKODXIHQGHQ�%HZHKUXQJVVWlEH�KDEHQ�DQ�GHU�6WHOOH��DQ�GHU�GLH�%HZHKUXQJ�HQGHW��GHQ�GRSSHOWHQ�
4XHUVFKQLWW��ZLH�HU�]XU�$XIQDKPH�GHV�%LHJHPRPHQWHV�HUIRUGHUOLFK�LVW��
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����%HL�ELHJHEHDQVSUXFKWHQ�%DXWHLOHQ�PLW�NHLQHU�RGHU�QXU�JHULQJHU�(QGHLQVSDQQXQJ�VROOWH�PLQGHVWHQV������
GHU�LQ�)HOGPLWWH�HUIRUGHUOLFKHQ�=XJEHZHKUXQJ�ELV�]XP�$XIODJHU�GXUFKJHI�KUW�ZHUGHQ��'LHVH�%HZHKUXQJ�NDQQ�
QDFK���������RGHU�ZLH�IROJW�YHUDQNHUW�ZHUGHQ��

�� PLW� HLQHU� ZLUNVDPHQ� 9HUDQNHUXQJVOlQJH� JOHLFK� GHP� ��IDFKHQ� GHV� 6WDEGXUFKPHVVHUV� ELV� �EHU� GLH�
$XIODJHUPLWWH��ZHQQ�NHLQ�:LQNHOKDNHQ�RGHU�+DNHQ�YRU�GHU�$XIODJHUPLWWH�EHJLQQW��

RGHU�

�� PLW�HLQHU�ZLUNVDPHQ�9HUDQNHUXQJVOlQJH�JOHLFK�GHP���IDFKHQ�GHV�6WDEGXUFKPHVVHUV�]X]�JOLFK�G���YRP�
$XIODJHUUDQG�XQG�ZHQQ�NHLQ�:LQNHOKDNHQ�YRU�G��� LQQHUKDOE�GHV�$XIODJHUUDQGHV�EHJLQQW��'DEHL� LVW�G�GLH�
1XW]K|KH�GHV�%DXWHLOV��

����:HQQ�GHU�$EVWDQG�GHV�$XIODJHUUDQGHV�YRP�QlFKVWJHOHJHQHQ�5DQG�HLQHU�/DVW�NOHLQHU�DOV�GDV�'RSSHOWH�
GHU�1XW]K|KH� LVW��VROOWH�GLH�JHVDPWH�+DXSWEHZHKUXQJ� LQ�HLQHP�DXI�%LHJXQJ�EHDQVSUXFKWHQ�%DXWHLO�ELV�]XP�
$XIODJHU�GXUFKJHKHQ�XQG�PLW�GHP���IDFKHQ�GHV�6WDEGXUFKPHVVHUV�YHUDQNHUW�ZHUGHQ��

��2�6 8PVFKOLH�XQJ GHU DUXFNEHZHKUXQJ 

���3�$XI�'UXFN�EHDQVSUXFKWH�6WlEH�P�VVHQ�VHLWOLFK�JHKDOWHQ�ZHUGHQ��XP�|UWOLFKHV�$XVNQLFNHQ�]X�YHUKLQGHUQ�

���� ,Q� %DXWHLOHQ�PLW� HLQHP�/lQJVEHZHKUXQJVTXHUVFKQLWW� YRQ�PHKU� DOV� ������� GHV�0DXHUZHUNVTXHUVFKQLWWV�
�HLQVFKOLH�OLFK� GHV� )�OOEHWRQTXHUVFKQLWWV��� EHL� GHQHQ� PHKU� DOV� ����� GHU� DXIQHKPEDUHQ� %HPHVVXQJV�
QRUPDONUDIW�DXVJHQXW]W�ZHUGHQ��VROOWHQ�%�JHO�XP�GLH�/lQJVEHZHKUXQJ�DQJHRUGQHW�ZHUGHQ��

���� :HQQ� %�JHO� HUIRUGHUOLFK� VLQG�� VROOWH� LKU� 'XUFKPHVVHU� QLFKW� NOHLQHU� DOV� ��PP� RGHU� ���� GHV� JU|�WHQ�
'XUFKPHVVHUV�GHU�/lQJVVWlEH�VHLQ��'HU�JU|�HUH�GHU�EHLGHQ�:HUWH� LVW�PD�JHEHQG��'HU�$EVWDQG�GHU�%�JHO�
VROOWH�GHQ�NOHLQVWHQ�GHU�IROJHQGHQ�:HUWH�QLFKW��EHUVFKUHLWHQ��

�� GLH�NOHLQVWH�4XHUDEPHVVXQJ�GHU�:DQG��

�� ����PP��

�� GDV���IDFKH�GHV�'XUFKPHVVHUV�GHU�+DXSWEHZHKUXQJ��

����9HUWLNDOH�(FNVWlEH�VROOWHQ�YRQ�MHGHP�GHU�%�JHO�XPVFKORVVHQ�VHLQ��'DEHL�VROOWH�GHU�:LQNHO�]ZLVFKHQ�GHQ�
EHLGHQ�6FKHQNHOQ�GHU�%�JHO�K|FKVWHQV������EHWUDJHQ��,QQHQ�OLHJHQGH�9HUWLNDOVWlEH�EUDXFKHQ�QXU�YRQ�MHGHP�
]ZHLWHQ�%�JHO�XPVFKORVVHQ�]X�ZHUGHQ��

��2�� $EVWDQG GHU %HZHKUXQJ 

���3� 'HU� $EVWDQG� GHU� %HZHKUXQJ� PXVV� JUR�� JHQXJ� VHLQ�� XP� GHQ� )�OOEHWRQ� RGHU� 0|UWHO� HLQEULQJHQ� XQG�
YHUGLFKWHQ�]X�N|QQHQ��

���� 'HU� OLFKWH� $EVWDQG� ]ZLVFKHQ� SDUDOOHO� QHEHQHLQDQGHU� OLHJHQGHU� %HZHKUXQJ� VROOWH� QLFKW� NOHLQHU� DOV� GDV�
*U|�WNRUQ� ]X]�JOLFK� ��PP�RGHU� DOV� GHU�6WDEGXUFKPHVVHU� E]Z�� DOV� ���PP�VHLQ��'HU� JU|�HUH� GHU�:HUWH� LVW�
PD�JHEHQG��

����'HU�$EVWDQG�GHU�=XJEHZHKUXQJ�VROOWH�QLFKW�JU|�HU�DOV�����PP�VHLQ��

����:HQQ� GLH� +DXSWEHZHKUXQJ� LQ� .DQlOHQ� RGHU� LQ� $XVVSDUXQJHQ� YRQ� +RKOEORFNVWHLQHQ� E]Z�� LQ� VFKPDOHQ�
JHPDXHUWHQ�7DVFKHQ�NRQ]HQWULHUW� LVW��VROOWH�GLH�*HVDPWIOlFKH�GHU�+DXSWEHZHKUXQJ�QLFKW�JU|�HU�DOV�����GHV�
%UXWWRTXHUVFKQLWWV� GHV� )�OOEHWRQV� RGHU� �P|UWHOV� GHU� .DQlOH� RGHU� 7DVFKHQ� VHLQ�� %HL� 6W|�HQ� VROOWH� HU� QLFKW�
PHKU�DOV�����EHWUDJHQ��

����:HQQ� HLQ� JU|�HUHU� $EVWDQG� I�U� GLH� LQ� GHQ� $XVVSDUXQJHQ� DQJHRUGQHWH� +DXSWEHZHKUXQJ� DOV� QDFK� ����
JHIRUGHUW�LVW��VROOWHQ�GLH�)ODQVFKH�GHV�EHZHKUWHQ�4XHUVFKQLWWHV�QDFK�������EHJUHQ]W�ZHUGHQ�XQG�GHU�$EVWDQG�
GDUI�ELV�����P�EHWUDJHQ��

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

����%HL�ELHJHEHDQVSUXFKWHQ�%DXWHLOHQ�PLW�NHLQHU�RGHU�QXU�JHULQJHU�(QGHLQVSDQQXQJ�VROOWH�PLQGHVWHQV������
GHU�LQ�)HOGPLWWH�HUIRUGHUOLFKHQ�=XJEHZHKUXQJ�ELV�]XP�$XIODJHU�GXUFKJHI�KUW�ZHUGHQ��'LHVH�%HZHKUXQJ�NDQQ�
QDFK���������RGHU�ZLH�IROJW�YHUDQNHUW�ZHUGHQ��

�� PLW� HLQHU� ZLUNVDPHQ� 9HUDQNHUXQJVOlQJH� JOHLFK� GHP� ��IDFKHQ� GHV� 6WDEGXUFKPHVVHUV� ELV� �EHU� GLH�
$XIODJHUPLWWH��ZHQQ�NHLQ�:LQNHOKDNHQ�RGHU�+DNHQ�YRU�GHU�$XIODJHUPLWWH�EHJLQQW��

RGHU�

�� PLW�HLQHU�ZLUNVDPHQ�9HUDQNHUXQJVOlQJH�JOHLFK�GHP���IDFKHQ�GHV�6WDEGXUFKPHVVHUV�]X]�JOLFK�G���YRP�
$XIODJHUUDQG�XQG�ZHQQ�NHLQ�:LQNHOKDNHQ�YRU�G��� LQQHUKDOE�GHV�$XIODJHUUDQGHV�EHJLQQW��'DEHL� LVW�G�GLH�
1XW]K|KH�GHV�%DXWHLOV��

����:HQQ�GHU�$EVWDQG�GHV�$XIODJHUUDQGHV�YRP�QlFKVWJHOHJHQHQ�5DQG�HLQHU�/DVW�NOHLQHU�DOV�GDV�'RSSHOWH�
GHU�1XW]K|KH� LVW��VROOWH�GLH�JHVDPWH�+DXSWEHZHKUXQJ� LQ�HLQHP�DXI�%LHJXQJ�EHDQVSUXFKWHQ�%DXWHLO�ELV�]XP�
$XIODJHU�GXUFKJHKHQ�XQG�PLW�GHP���IDFKHQ�GHV�6WDEGXUFKPHVVHUV�YHUDQNHUW�ZHUGHQ��

��2�6 8PVFKOLH�XQJ GHU DUXFNEHZHKUXQJ 

���3�$XI�'UXFN�EHDQVSUXFKWH�6WlEH�P�VVHQ�VHLWOLFK�JHKDOWHQ�ZHUGHQ��XP�|UWOLFKHV�$XVNQLFNHQ�]X�YHUKLQGHUQ�

���� ,Q� %DXWHLOHQ�PLW� HLQHP�/lQJVEHZHKUXQJVTXHUVFKQLWW� YRQ�PHKU� DOV� ������� GHV�0DXHUZHUNVTXHUVFKQLWWV�
�HLQVFKOLH�OLFK� GHV� )�OOEHWRQTXHUVFKQLWWV��� EHL� GHQHQ� PHKU� DOV� ����� GHU� DXIQHKPEDUHQ� %HPHVVXQJV�
QRUPDONUDIW�DXVJHQXW]W�ZHUGHQ��VROOWHQ�%�JHO�XP�GLH�/lQJVEHZHKUXQJ�DQJHRUGQHW�ZHUGHQ��

���� :HQQ� %�JHO� HUIRUGHUOLFK� VLQG�� VROOWH� LKU� 'XUFKPHVVHU� QLFKW� NOHLQHU� DOV� ��PP� RGHU� ���� GHV� JU|�WHQ�
'XUFKPHVVHUV�GHU�/lQJVVWlEH�VHLQ��'HU�JU|�HUH�GHU�EHLGHQ�:HUWH� LVW�PD�JHEHQG��'HU�$EVWDQG�GHU�%�JHO�
VROOWH�GHQ�NOHLQVWHQ�GHU�IROJHQGHQ�:HUWH�QLFKW��EHUVFKUHLWHQ��

�� GLH�NOHLQVWH�4XHUDEPHVVXQJ�GHU�:DQG��

�� ����PP��

�� GDV���IDFKH�GHV�'XUFKPHVVHUV�GHU�+DXSWEHZHKUXQJ��

����9HUWLNDOH�(FNVWlEH�VROOWHQ�YRQ�MHGHP�GHU�%�JHO�XPVFKORVVHQ�VHLQ��'DEHL�VROOWH�GHU�:LQNHO�]ZLVFKHQ�GHQ�
EHLGHQ�6FKHQNHOQ�GHU�%�JHO�K|FKVWHQV������EHWUDJHQ��,QQHQ�OLHJHQGH�9HUWLNDOVWlEH�EUDXFKHQ�QXU�YRQ�MHGHP�
]ZHLWHQ�%�JHO�XPVFKORVVHQ�]X�ZHUGHQ��

��2�� $EVWDQG GHU %HZHKUXQJ 

���3� 'HU� $EVWDQG� GHU� %HZHKUXQJ� PXVV� JUR�� JHQXJ� VHLQ�� XP� GHQ� )�OOEHWRQ� RGHU� 0|UWHO� HLQEULQJHQ� XQG�
YHUGLFKWHQ�]X�N|QQHQ��

���� 'HU� OLFKWH� $EVWDQG� ]ZLVFKHQ� SDUDOOHO� QHEHQHLQDQGHU� OLHJHQGHU� %HZHKUXQJ� VROOWH� QLFKW� NOHLQHU� DOV� GDV�
*U|�WNRUQ� ]X]�JOLFK� ��PP�RGHU� DOV� GHU�6WDEGXUFKPHVVHU� E]Z�� DOV� ���PP�VHLQ��'HU� JU|�HUH� GHU�:HUWH� LVW�
PD�JHEHQG��

����'HU�$EVWDQG�GHU�=XJEHZHKUXQJ�VROOWH�QLFKW�JU|�HU�DOV�����PP�VHLQ��

����:HQQ� GLH� +DXSWEHZHKUXQJ� LQ� .DQlOHQ� RGHU� LQ� $XVVSDUXQJHQ� YRQ� +RKOEORFNVWHLQHQ� E]Z�� LQ� VFKPDOHQ�
JHPDXHUWHQ�7DVFKHQ�NRQ]HQWULHUW� LVW��VROOWH�GLH�*HVDPWIOlFKH�GHU�+DXSWEHZHKUXQJ�QLFKW�JU|�HU�DOV�����GHV�
%UXWWRTXHUVFKQLWWV� GHV� )�OOEHWRQV� RGHU� �P|UWHOV� GHU� .DQlOH� RGHU� 7DVFKHQ� VHLQ�� %HL� 6W|�HQ� VROOWH� HU� QLFKW�
PHKU�DOV�����EHWUDJHQ��

����:HQQ� HLQ� JU|�HUHU� $EVWDQG� I�U� GLH� LQ� GHQ� $XVVSDUXQJHQ� DQJHRUGQHWH� +DXSWEHZHKUXQJ� DOV� QDFK� ����
JHIRUGHUW�LVW��VROOWHQ�GLH�)ODQVFKH�GHV�EHZHKUWHQ�4XHUVFKQLWWHV�QDFK�������EHJUHQ]W�ZHUGHQ�XQG�GHU�$EVWDQG�
GDUI�ELV�����P�EHWUDJHQ��

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

����:R�6FKXEEHZHKUXQJ�HUIRUGHUOLFK�LVW��VROOWH�GHU�%�JHODEVWDQG�QLFKW�JU|�HU�DOV�GDV�����IDFKH�GHU�1XW]K|KH�
GHV�%DXWHLOV�RGHU�����PP�EHWUDJHQ��'HU�NOHLQHUH�:HUW�LVW�PD�JHEHQG��

����'LH� LQ�GHQ�/DJHUIXJHQ�HLQJHOHJWH�YRUJHIHUWLJWH�/DJHUIXJHQEHZHKUXQJ�VROOWH�HLQHQ�6FKZHUSXQNWVDEVWDQG�
YRQ�QLFKW�PHKU�DOV�����PP�DXIZHLVHQ��

��� DHWDLOV ]XU 9RUVSDQQXQJ 

����'LH�$XVELOGXQJ�GHV�6SDQQVWDKO]XEHK|UV�VROOWH�(1����������HQWVSUHFKHQ��

��4 ELQJHIDVVWHV 0DXHUZHUN 

���3� (LQJHIDVVWH� 0DXHUZHUNVZlQGH� VLQG� VR� ]ZLVFKHQ� YHUWLNDO� XQG� KRUL]RQWDO� YHUODXIHQGHQ� EHZHKUWHQ�
%DXJOLHGHUQ� DXV� 6WDKOEHWRQ� RGHU� 0DXHUZHUN� DQ]XRUGQHQ�� GDVV� VLH� DOV� HLQ� JHPHLQVDPHV� %DXWHLO� XQWHU�
JHJHEHQHU�%HDQVSUXFKXQJ�ZLUNHQ��

���3� (LQIDVVXQJHQ� DP� .RSI� XQG� DQ� GHQ� 6HLWHQ� G�UIHQ� HUVW� QDFK� +HUVWHOOXQJ� GHV� 0DXHUZHUNV� EHWRQLHUW�
ZHUGHQ��VR�GDVV�VLH�DXVUHLFKHQG�PLWHLQDQGHU�YHUEXQGHQ�VLQG��

����(LQIDVVHQGH�%DXWHLOH�VROOWHQ�LQ�MHGHU�'HFNHQHEHQH�XQG�MHGHU�:DQGNUHX]XQJ�XQG�DQ�EHLGHQ�5lQGHUQ�YRQ�
gIIQXQJHQ� PLW� HLQHU� )OlFKH� !�����P�� DQJHRUGQHW� ZHUGHQ�� =XVlW]OLFKH� HLQIDVVHQGH� %DXWHLOH� N|QQHQ�
HUIRUGHUOLFK� ZHUGHQ�� GDPLW� GHU� JU|�WH� $EVWDQG� VRZRKO� LQ� KRUL]RQWDOHU� DOV� DXFK� LQ� YHUWLNDOHU� 5LFKWXQJ� QLFKW�
PHKU�DOV�����P�EHWUlJW��

���� (LQIDVVHQGH� %DXWHLOH� VROOWHQ� HLQHQ� 4XHUVFKQLWW� YRQ� PLQGHVWHQV� �����P�� PLW� HLQHP� 0LQGHVWPD�� YRQ�
����PP� LQ�:DQGHEHQH�DXIZHLVHQ�XQG�HLQH�/lQJVEHZHKUXQJ�PLW�HLQHP�4XHUVFKQLWW� YRQ�PLQGHVWHQV�������
GHV� 4XHUVFKQLWWV� GHV� HLQIDVVHQGHQ� %DXWHLOV�� DEHU� QLFKW� ZHQLJHU� DOV� ����PP��� EHLQKDOWHQ�� %�JHO� VLQG� PLW�
HLQHP� 0LQGHVWGXUFKPHVVHU� YRQ� t���PP� XQG� HLQHP� *U|�WDEVWDQG� YRQ� ����PP� DQ]XRUGQHQ�� )�U� GLH�
$XVELOGXQJ�GHU�%HZHKUXQJ�JLOW������

����,Q�HLQJHIDVVWHP�0DXHUZHUN��EHL�GHP�6WHLQH�GHU�*UXSSH���XQG�*UXSSH���YHUZHQGHW�ZHUGHQ��VROOWHQ�GLH�DQ�
GDV�HLQJHIDVVWH�%DXWHLO�DQJUHQ]HQGHQ�6WHLQH�HLQH�9HU]DKQXQJ�PLW�GHP�hEHUELQGHPD��QDFK�GHQ�5HJHOQ�I�U�
GHQ�0DXHUZHUNVYHUEDQG�QDFK�������DXIZHLVHQ��$OWHUQDWLY�VROOWHQ�%HZHKUXQJVVWlEH�PLW�HLQHP�'XUFKPHVVHU�
YRQ�t���PP�RGHU�JOHLFKZHUWLJH�LP�$EVWDQG�YRQ�d�����PP�DQJHRUGQHW�ZHUGHQ��GLH�ULFKWLJ�LP�)�OOEHWRQ�XQG�LQ�
GHQ�0|UWHOIXJHQ�YHUDQNHUW�VLQG��

��� :DQGDQVFKO�VVH 

����1 $QVFKOXVV YRQ :lQGHQ DQ DHFNHQ XQG DlFKHUQ 

����1�1 $OOJHPHLQHV 

���3�:lQGH��GLH�YRQ�'HFNHQ�XQG�'lFKHUQ�JHKDOWHQ�ZHUGHQ�VROOHQ��P�VVHQ�VR�PLW�GHQ�'HFNHQ�XQG�'lFKHUQ�
YHUEXQGHQ�ZHUGHQ��GDVV�GLH�KRUL]RQWDOHQ�%HPHVVXQJVODVWHQ�LQ�GLH�DXVVWHLIHQGHQ�%DXWHLOH��EHUWUDJHQ�ZHUGHQ�
N|QQHQ��

���� 'LH� hEHUWUDJXQJ� YRQ� KRUL]RQWDOHQ� /DVWHQ� LQ� GLH� DXVVWHLIHQGHQ� %DXWHLOH� VROOWH� �EHU� GLH� 'HFNHQ�� XQG�
'DFKNRQVWUXNWLRQ�� ZLH� ]��%�� �EHU� EHZHKUWH� 2UWEHWRQ�� RGHU� YRUJHIHUWLJWH� %HWRQGHFNHQ� E]Z�� EHSODQNWH�
+RO]EDONHQ�� HUIROJHQ�� VRIHUQ� GLH� 'HFNHQ�� RGHU� 'DFKNRQVWUXNWLRQ� DOV� 6FKHLEH� ZLUNW�� $OWHUQDWLY� GDUI� HLQ�
5LQJEDONHQ� DQJHRUGQHW� ZHUGHQ�� GHU� LQ� GHU� /DJH� LVW�� GLH� ZLUNHQGHQ� 6FKXENUlIWH� XQG� %LHJHPRPHQWH� ]X�
�EHUWUDJHQ�� 'LH� ]ZLVFKHQ� GHQ� :lQGHQ� XQG� GHQ� YHUELQGHQGHQ� %DXWHLOHQ� ]X� �EHUWUDJHQGHQ� .UlIWH� VROOWHQ�
HQWZHGHU� GXUFK� GHQ� 5HLEXQJVZLGHUVWDQG� LQ� GHU� /DJHUIOlFKH� GHU� WUDJHQGHQ� %DXWHLOH� RGHU� GXUFK� $QNHU�PLW�
HQWVSUHFKHQGHU�(QGEHIHVWLJXQJ��EHUWUDJHQ�ZHUGHQ��

���3� 'HFNHQ� XQG� 'lFKHU� P�VVHQ� DXI� :lQGHQ� PLW� HLQHU� DXVUHLFKHQGHQ� $XIODJHUWLHIH� DXIOLHJHQ�� XP� GLH�
QRWZHQGLJH� 7UDJIlKLJNHLW� XQG� GHQ� HUIRUGHUOLFKHQ� 6FKXEZLGHUVWDQG� ]X� VLFKHU]XVWHOOHQ�� 'DEHL� VROOWHQ�
+HUVWHOOXQJV��XQG�$XVI�KUXQJVWROHUDQ]HQ�EHU�FNVLFKWLJW�ZHUGHQ��

�� 
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EN 1996-1-1:200� � $&:2009 �D� 

����:R�6FKXEEHZHKUXQJ�HUIRUGHUOLFK�LVW��VROOWH�GHU�%�JHODEVWDQG�QLFKW�JU|�HU�DOV�GDV�����IDFKH�GHU�1XW]K|KH�
GHV�%DXWHLOV�RGHU�����PP�EHWUDJHQ��'HU�NOHLQHUH�:HUW�LVW�PD�JHEHQG��

����'LH� LQ�GHQ�/DJHUIXJHQ�HLQJHOHJWH�YRUJHIHUWLJWH�/DJHUIXJHQEHZHKUXQJ�VROOWH�HLQHQ�6FKZHUSXQNWVDEVWDQG�
YRQ�QLFKW�PHKU�DOV�����PP�DXIZHLVHQ��

��� DHWDLOV ]XU 9RUVSDQQXQJ 

����'LH�$XVELOGXQJ�GHV�6SDQQVWDKO]XEHK|UV�VROOWH�(1����������HQWVSUHFKHQ��

��4 ELQJHIDVVWHV 0DXHUZHUN 

���3� (LQJHIDVVWH� 0DXHUZHUNVZlQGH� VLQG� VR� ]ZLVFKHQ� YHUWLNDO� XQG� KRUL]RQWDO� YHUODXIHQGHQ� EHZHKUWHQ�
%DXJOLHGHUQ� DXV� 6WDKOEHWRQ� RGHU� 0DXHUZHUN� DQ]XRUGQHQ�� GDVV� VLH� DOV� HLQ� JHPHLQVDPHV� %DXWHLO� XQWHU�
JHJHEHQHU�%HDQVSUXFKXQJ�ZLUNHQ��

���3� (LQIDVVXQJHQ� DP� .RSI� XQG� DQ� GHQ� 6HLWHQ� G�UIHQ� HUVW� QDFK� +HUVWHOOXQJ� GHV� 0DXHUZHUNV� EHWRQLHUW�
ZHUGHQ��VR�GDVV�VLH�DXVUHLFKHQG�PLWHLQDQGHU�YHUEXQGHQ�VLQG��

����(LQIDVVHQGH�%DXWHLOH�VROOWHQ�LQ�MHGHU�'HFNHQHEHQH�XQG�MHGHU�:DQGNUHX]XQJ�XQG�DQ�EHLGHQ�5lQGHUQ�YRQ�
gIIQXQJHQ� PLW� HLQHU� )OlFKH� !�����P�� DQJHRUGQHW� ZHUGHQ�� =XVlW]OLFKH� HLQIDVVHQGH� %DXWHLOH� N|QQHQ�
HUIRUGHUOLFK� ZHUGHQ�� GDPLW� GHU� JU|�WH� $EVWDQG� VRZRKO� LQ� KRUL]RQWDOHU� DOV� DXFK� LQ� YHUWLNDOHU� 5LFKWXQJ� QLFKW�
PHKU�DOV�����P�EHWUlJW��

���� (LQIDVVHQGH� %DXWHLOH� VROOWHQ� HLQHQ� 4XHUVFKQLWW� YRQ� PLQGHVWHQV� �����P�� PLW� HLQHP� 0LQGHVWPD�� YRQ�
����PP� LQ�:DQGHEHQH�DXIZHLVHQ�XQG�HLQH�/lQJVEHZHKUXQJ�PLW�HLQHP�4XHUVFKQLWW� YRQ�PLQGHVWHQV�������
GHV� 4XHUVFKQLWWV� GHV� HLQIDVVHQGHQ� %DXWHLOV�� DEHU� QLFKW� ZHQLJHU� DOV� ����PP��� EHLQKDOWHQ�� %�JHO� VLQG� PLW�
HLQHP� 0LQGHVWGXUFKPHVVHU� YRQ� t���PP� XQG� HLQHP� *U|�WDEVWDQG� YRQ� ����PP� DQ]XRUGQHQ�� )�U� GLH�
$XVELOGXQJ�GHU�%HZHKUXQJ�JLOW������

����,Q�HLQJHIDVVWHP�0DXHUZHUN��EHL�GHP�6WHLQH�GHU�*UXSSH���XQG�*UXSSH���YHUZHQGHW�ZHUGHQ��VROOWHQ�GLH�DQ�
GDV�HLQJHIDVVWH�%DXWHLO�DQJUHQ]HQGHQ�6WHLQH�HLQH�9HU]DKQXQJ�PLW�GHP�hEHUELQGHPD��QDFK�GHQ�5HJHOQ�I�U�
GHQ�0DXHUZHUNVYHUEDQG�QDFK�������DXIZHLVHQ��$OWHUQDWLY�VROOWHQ�%HZHKUXQJVVWlEH�PLW�HLQHP�'XUFKPHVVHU�
YRQ�t���PP�RGHU�JOHLFKZHUWLJH�LP�$EVWDQG�YRQ�d�����PP�DQJHRUGQHW�ZHUGHQ��GLH�ULFKWLJ�LP�)�OOEHWRQ�XQG�LQ�
GHQ�0|UWHOIXJHQ�YHUDQNHUW�VLQG��

��� :DQGDQVFKO�VVH 

����1 $QVFKOXVV YRQ :lQGHQ DQ DHFNHQ XQG DlFKHUQ 

����1�1 $OOJHPHLQHV 

���3�:lQGH��GLH�YRQ�'HFNHQ�XQG�'lFKHUQ�JHKDOWHQ�ZHUGHQ�VROOHQ��P�VVHQ�VR�PLW�GHQ�'HFNHQ�XQG�'lFKHUQ�
YHUEXQGHQ�ZHUGHQ��GDVV�GLH�KRUL]RQWDOHQ�%HPHVVXQJVODVWHQ�LQ�GLH�DXVVWHLIHQGHQ�%DXWHLOH��EHUWUDJHQ�ZHUGHQ�
N|QQHQ��

���� 'LH� hEHUWUDJXQJ� YRQ� KRUL]RQWDOHQ� /DVWHQ� LQ� GLH� DXVVWHLIHQGHQ� %DXWHLOH� VROOWH� �EHU� GLH� 'HFNHQ�� XQG�
'DFKNRQVWUXNWLRQ�� ZLH� ]��%�� �EHU� EHZHKUWH� 2UWEHWRQ�� RGHU� YRUJHIHUWLJWH� %HWRQGHFNHQ� E]Z�� EHSODQNWH�
+RO]EDONHQ�� HUIROJHQ�� VRIHUQ� GLH� 'HFNHQ�� RGHU� 'DFKNRQVWUXNWLRQ� DOV� 6FKHLEH� ZLUNW�� $OWHUQDWLY� GDUI� HLQ�
5LQJEDONHQ� DQJHRUGQHW� ZHUGHQ�� GHU� LQ� GHU� /DJH� LVW�� GLH� ZLUNHQGHQ� 6FKXENUlIWH� XQG� %LHJHPRPHQWH� ]X�
�EHUWUDJHQ�� 'LH� ]ZLVFKHQ� GHQ� :lQGHQ� XQG� GHQ� YHUELQGHQGHQ� %DXWHLOHQ� ]X� �EHUWUDJHQGHQ� .UlIWH� VROOWHQ�
HQWZHGHU� GXUFK� GHQ� 5HLEXQJVZLGHUVWDQG� LQ� GHU� /DJHUIOlFKH� GHU� WUDJHQGHQ� %DXWHLOH� RGHU� GXUFK� $QNHU�PLW�
HQWVSUHFKHQGHU�(QGEHIHVWLJXQJ��EHUWUDJHQ�ZHUGHQ��

���3� 'HFNHQ� XQG� 'lFKHU� P�VVHQ� DXI� :lQGHQ� PLW� HLQHU� DXVUHLFKHQGHQ� $XIODJHUWLHIH� DXIOLHJHQ�� XP� GLH�
QRWZHQGLJH� 7UDJIlKLJNHLW� XQG� GHQ� HUIRUGHUOLFKHQ� 6FKXEZLGHUVWDQG� ]X� VLFKHU]XVWHOOHQ�� 'DEHL� VROOWHQ�
+HUVWHOOXQJV��XQG�$XVI�KUXQJVWROHUDQ]HQ�EHU�FNVLFKWLJW�ZHUGHQ��

�� 
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���� 'LH� 0LQGHVWDXIODJHUWLHIH� YRQ� 'HFNHQ� XQG� 'lFKHUQ� DXI� :lQGHQ� VROOWH� HQWVSUHFKHQG� GHU� %HUHFKQXQJ�
JHZlKOW�ZHUGHQ��

����1�2 $QVFKOXVV GXUFK $QNHU 

���3�$QNHU�P�VVHQ� LQ� GHU� /DJH� VHLQ�� GLH� KRUL]RQWDOHQ� /DVWHQ� ]ZLVFKHQ�GHU�:DQG�XQG� GHP�DXVVWHLIHQGHQ�
%DXWHLO�]X��EHUWUDJHQ��

����:HQQ�GLH�$XIODVWHQ�DXI�GHU�:DQG�HLQH�YHUQDFKOlVVLJEDUH�*U|�H�KDEHQ��ZLH�]��%��EHL�HLQHU�*LHEHOZDQG�
'DFKYHUELQGXQJ��PXVV�EHVRQGHUV�GDUDXI�JHDFKWHW�ZHUGHQ��GDVV�GLH�9HUELQGXQJ�]ZLVFKHQ�GHQ�$QNHUQ�XQG�
GHU�:DQG�ZLUNVDP�LVW��

���� 'HU� $EVWDQG� GHU� $QNHU� ]ZLVFKHQ�:lQGHQ� XQG� 'HFNHQ� RGHU� 'lFKHUQ� VROOWH� QLFKW� JU|�HU� DOV� ��P�� EHL�
*HElXGHQ�PLW�PHKU�DOV���6WRFNZHUNHQ�MHGRFK�QLFKW�JU|�HU�DOV������P�VHLQ��

����1�� $QVFKOXVV GXUFK 5HLEXQJ 

���3� :HQQ� %HWRQGHFNHQ�� 'lFKHU� RGHU� 5LQJEDONHQ� XQPLWWHOEDU� DXI� HLQHU� :DQG� DXIOLHJHQ�� PXVV� GHU�
5HLEXQJVZLGHUVWDQG�LQ�GHU�/DJH�VHLQ��GLH�+RUL]RQWDOODVWHQ�]X��EHUWUDJHQ��

����1�4 5LQJDQNHU XQG 5LQJEDONHQ 

����:HQQ�GLH�hEHUWUDJXQJ�GHU� KRUL]RQWDOHQ� /DVWHQ� DXI� GLH� DXVVWHLIHQGHQ�(OHPHQWH� GXUFK�5LQJEDONHQ� RGHU�
5LQJDQNHU�HUIROJW��VROOWHQ�GLHVH�LQ�MHGHU�'HFNHQHEHQH�RGHU�GLUHNW�GDUXQWHU�DQJHRUGQHW�ZHUGHQ��'LH�5LQJDQNHU�
N|QQHQ�DXV�6WDKOEHWRQ��EHZHKUWHP�0DXHUZHUN��6WDKO�RGHU�+RO]�EHVWHKHQ�XQG�VROOWHQ�LQ�GHU�/DJH�VHLQ��HLQH�
=XJNUDIW�PLW�HLQHP�%HPHVVXQJVZHUW�YRQ����N1�]X��EHUWUDJHQ��

����:HQQ� GLH�5LQJDQNHU� QLFKW� GXUFKJHKHQ�� VROOWHQ� ]XVlW]OLFKH�0D�QDKPHQ� ]XU� 6LFKHUVWHOOXQJ� HLQHU� GXUFK�
JlQJLJHQ�:LUNXQJ�HUJULIIHQ�ZHUGHQ��

����5LQJDQNHU�DXV�6WDKOEHWRQ�VROOWHQ�PLQGHVWHQV�]ZHL�%HZHKUXQJVVWlEH�PLW�ZHQLJVWHQV�����PP��4XHUVFKQLWW�
HQWKDOWHQ�� 'LH� 6W|�H� VROOWHQ� QDFK� (1���������� XQG� ZHQQ� P|JOLFK� YHUVHW]W� DXVJHELOGHW� ZHUGHQ�� 3DUDOOHO�
YHUODXIHQGH�%HZHKUXQJ�NDQQ�PLW�GHP�YROOHQ�4XHUVFKQLWW�EHU�FNVLFKWLJW�ZHUGHQ��YRUDXVJHVHW]W��VLH�EHILQGHW�
VLFK� LQ�'HFNHQ�RGHU�)HQVWHUVW�U]HQ�PLW�HLQHU�(QWIHUQXQJ�YRQ�QLFKW�PHKU�DOV�����P�YRQ�GHU�:DQGPLWWH�E]Z��
'HFNHQPLWWH��

���� :HQQ� 'HFNHQ� RKQH� DXVUHLFKHQGH� 6FKHLEHQWUDJZLUNXQJ� JHQXW]W� RGHU� *OHLWVFKLFKWHQ� XQWHU� GHQ�
'HFNHQDXIODJHUQ� HLQJHEUDFKW� ZHUGHQ�� VROOWH� GLH� KRUL]RQWDOH� 6WHLILJNHLW� GHU� :DQG� GXUFK� 5LQJEDONHQ� RGHU�
VWDWLVFK�lTXLYDOHQWH�%DXWHLOH�VLFKHUJHVWHOOW�ZHUGHQ��

����2 $QVFKO�VVH ]ZLVFKHQ :lQGHQ 

����2�1 :DQGNUHX]XQJHQ 

���3�$QHLQDQGHU� DQVFKOLH�HQGH�:lQGH�P�VVHQ� VR�PLWHLQDQGHU� YHUEXQGHQ�ZHUGHQ�� GDVV� GLH� YRUKDQGHQHQ�
9HUWLNDO��XQG�+RUL]RQWDOODVWHQ�XQWHUHLQDQGHU��EHUWUDJHQ�ZHUGHQ�N|QQHQ��

����'LH�9HUELQGXQJ�DP�:DQGDQVFKOXVV�VROOWH�HQWZHGHU�GXUFK�

�� GHQ�0DXHUZHUNVYHUEDQG��VLHKH��������

RGHU�

�� �EHU�$QNHU�RGHU�%HZHKUXQJ�LQ�MHGHU�:DQG�HUIROJHQ��

����:DQGDQVFKO�VVH�VROOWHQ�JOHLFK]HLWLJ�DXIJHPDXHUW�ZHUGHQ��
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���� 'LH� 0LQGHVWDXIODJHUWLHIH� YRQ� 'HFNHQ� XQG� 'lFKHUQ� DXI� :lQGHQ� VROOWH� HQWVSUHFKHQG� GHU� %HUHFKQXQJ�
JHZlKOW�ZHUGHQ��

����1�2 $QVFKOXVV GXUFK $QNHU 

���3�$QNHU�P�VVHQ� LQ� GHU� /DJH� VHLQ�� GLH� KRUL]RQWDOHQ� /DVWHQ� ]ZLVFKHQ�GHU�:DQG�XQG� GHP�DXVVWHLIHQGHQ�
%DXWHLO�]X��EHUWUDJHQ��

����:HQQ�GLH�$XIODVWHQ�DXI�GHU�:DQG�HLQH�YHUQDFKOlVVLJEDUH�*U|�H�KDEHQ��ZLH�]��%��EHL�HLQHU�*LHEHOZDQG�
'DFKYHUELQGXQJ��PXVV�EHVRQGHUV�GDUDXI�JHDFKWHW�ZHUGHQ��GDVV�GLH�9HUELQGXQJ�]ZLVFKHQ�GHQ�$QNHUQ�XQG�
GHU�:DQG�ZLUNVDP�LVW��

���� 'HU� $EVWDQG� GHU� $QNHU� ]ZLVFKHQ�:lQGHQ� XQG� 'HFNHQ� RGHU� 'lFKHUQ� VROOWH� QLFKW� JU|�HU� DOV� ��P�� EHL�
*HElXGHQ�PLW�PHKU�DOV���6WRFNZHUNHQ�MHGRFK�QLFKW�JU|�HU�DOV������P�VHLQ��

����1�� $QVFKOXVV GXUFK 5HLEXQJ 

���3� :HQQ� %HWRQGHFNHQ�� 'lFKHU� RGHU� 5LQJEDONHQ� XQPLWWHOEDU� DXI� HLQHU� :DQG� DXIOLHJHQ�� PXVV� GHU�
5HLEXQJVZLGHUVWDQG�LQ�GHU�/DJH�VHLQ��GLH�+RUL]RQWDOODVWHQ�]X��EHUWUDJHQ��

����1�4 5LQJDQNHU XQG 5LQJEDONHQ 

����:HQQ�GLH�hEHUWUDJXQJ�GHU� KRUL]RQWDOHQ� /DVWHQ� DXI� GLH� DXVVWHLIHQGHQ�(OHPHQWH� GXUFK�5LQJEDONHQ� RGHU�
5LQJDQNHU�HUIROJW��VROOWHQ�GLHVH�LQ�MHGHU�'HFNHQHEHQH�RGHU�GLUHNW�GDUXQWHU�DQJHRUGQHW�ZHUGHQ��'LH�5LQJDQNHU�
N|QQHQ�DXV�6WDKOEHWRQ��EHZHKUWHP�0DXHUZHUN��6WDKO�RGHU�+RO]�EHVWHKHQ�XQG�VROOWHQ�LQ�GHU�/DJH�VHLQ��HLQH�
=XJNUDIW�PLW�HLQHP�%HPHVVXQJVZHUW�YRQ����N1�]X��EHUWUDJHQ��

����:HQQ� GLH�5LQJDQNHU� QLFKW� GXUFKJHKHQ�� VROOWHQ� ]XVlW]OLFKH�0D�QDKPHQ� ]XU� 6LFKHUVWHOOXQJ� HLQHU� GXUFK�
JlQJLJHQ�:LUNXQJ�HUJULIIHQ�ZHUGHQ��

����5LQJDQNHU�DXV�6WDKOEHWRQ�VROOWHQ�PLQGHVWHQV�]ZHL�%HZHKUXQJVVWlEH�PLW�ZHQLJVWHQV�����PP��4XHUVFKQLWW�
HQWKDOWHQ�� 'LH� 6W|�H� VROOWHQ� QDFK� (1���������� XQG� ZHQQ� P|JOLFK� YHUVHW]W� DXVJHELOGHW� ZHUGHQ�� 3DUDOOHO�
YHUODXIHQGH�%HZHKUXQJ�NDQQ�PLW�GHP�YROOHQ�4XHUVFKQLWW�EHU�FNVLFKWLJW�ZHUGHQ��YRUDXVJHVHW]W��VLH�EHILQGHW�
VLFK� LQ�'HFNHQ�RGHU�)HQVWHUVW�U]HQ�PLW�HLQHU�(QWIHUQXQJ�YRQ�QLFKW�PHKU�DOV�����P�YRQ�GHU�:DQGPLWWH�E]Z��
'HFNHQPLWWH��

���� :HQQ� 'HFNHQ� RKQH� DXVUHLFKHQGH� 6FKHLEHQWUDJZLUNXQJ� JHQXW]W� RGHU� *OHLWVFKLFKWHQ� XQWHU� GHQ�
'HFNHQDXIODJHUQ� HLQJHEUDFKW� ZHUGHQ�� VROOWH� GLH� KRUL]RQWDOH� 6WHLILJNHLW� GHU� :DQG� GXUFK� 5LQJEDONHQ� RGHU�
VWDWLVFK�lTXLYDOHQWH�%DXWHLOH�VLFKHUJHVWHOOW�ZHUGHQ��

����2 $QVFKO�VVH ]ZLVFKHQ :lQGHQ 

����2�1 :DQGNUHX]XQJHQ 

���3�$QHLQDQGHU� DQVFKOLH�HQGH�:lQGH�P�VVHQ� VR�PLWHLQDQGHU� YHUEXQGHQ�ZHUGHQ�� GDVV� GLH� YRUKDQGHQHQ�
9HUWLNDO��XQG�+RUL]RQWDOODVWHQ�XQWHUHLQDQGHU��EHUWUDJHQ�ZHUGHQ�N|QQHQ��

����'LH�9HUELQGXQJ�DP�:DQGDQVFKOXVV�VROOWH�HQWZHGHU�GXUFK�

�� GHQ�0DXHUZHUNVYHUEDQG��VLHKH��������

RGHU�

�� �EHU�$QNHU�RGHU�%HZHKUXQJ�LQ�MHGHU�:DQG�HUIROJHQ��

����:DQGDQVFKO�VVH�VROOWHQ�JOHLFK]HLWLJ�DXIJHPDXHUW�ZHUGHQ��
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����2�2 =ZHLVFKDOLJH :lQGH PLW /XIWVFKLFKW XQG ]ZHLVFKDOLJH :lQGH PLW 9RUVDW]VFKDOH 

���3� 'LH� EHLGHQ� 6FKDOHQ� YRQ� ]ZHLVFKDOLJHQ� :lQGHQ� PLW� /XIWVFKLFKW� P�VVHQ� IHVW� PLWHLQDQGHU� YHUEXQGHQ�
ZHUGHQ��VR�GDVV�VLH�]XVDPPHQZLUNHQ��

���� 'LH�$Q]DKO�GHU�0DXHUDQNHU�]XU�9HUELQGXQJ�GHU�EHLGHQ�6FKDOHQ�HLQHU�]ZHLVFKDOLJHQ�:DQG�PLW�/XIWVFKLFKW�
RGHU�HLQHU�9RUVDW]VFKDOH�PLW�GHP�+LQWHUPDXHUZHUN�VROOWH�PLQGHVWHQV�VR�JUR��VHLQ�ZLH�QDFK�����EHUHFKQHW��
'LH�$Q]DKO�VROOWH�QLFKW�ZHQLJHU�DOV�QWPLQ�MH�P��EHWUDJHQ��'HU�JU|�HUH�GHU�EHLGHQ�:HUWH�LVW�PD�JHEHQG��

$10(5.81*��� 'LH�$QIRUGHUXQJHQ�]XU�$QZHQGXQJ�YRQ�0DXHUDQNHUQ�VLQG�LQ�(1��������GHILQLHUW��

$10(5.81*��� :HQQ� 9HUELQGXQJVHOHPHQWH�� ZLH� ]��%�� YRUJHIHUWLJWH� /DJHUIXJHQEHZHKUXQJ�� HLQJHVHW]W� ZHUGHQ�� XP�
]ZHL�6FKDOHQ�HLQHU�:DQG�PLWHLQDQGHU�]X�YHUELQGHQ��VROOWH�MHGHV�.RSSOXQJVHOHPHQW�ZLH�HLQH�:DQGYHUELQGXQJ�EHKDQGHOW�
ZHUGHQ��

$10(5.81*��� 'HU� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQGH�:HUW� QWPLQ� I�U� ]ZHLVFKDOLJH�:lQGH�PLW� /XIWVFKLFKW� XQG�
]ZHLVFKDOLJH�:lQGH�PLW�9RUVDW]VFKDOH�NDQQ�VHLQHP�1DWLRQDOHQ�$QKDQJ�HQWQRPPHQ�ZHUGHQ��'HU�HPSIRKOHQH�:HUW� I�U�
EHLGH�LVW�QWPLQ� ����

����2�� =ZHLVFKDOLJH :lQGH RKQH /XIWVFKLFKW 

���3� 'LH� EHLGHQ� 6FKDOHQ� HLQHU� ]ZHLVFKDOLJHQ�:DQG� RKQH� /XIWVFKLFKW� P�VVHQ� IHVW� PLWHLQDQGHU� YHUEXQGHQ�
ZHUGHQ��

���� 'LH� 0DXHUDQNHU�� GLH� GLH� EHLGHQ� 6FKDOHQ� HLQHU� ]ZHLVFKDOLJHQ� :DQG� RKQH� /XIWVFKLFKW� PLWHLQDQGHU�
YHUELQGHQ��VLQG�QDFK�˜��������I�]X�EHUHFKQHQ�XQG�VROOWHQ�HLQH�KLQUHLFKHQGH�4XHUVFKQLWWVIOlFKH�PLW�QLFKW�
ZHQLJHU�DOV�M�$QNHU�MH�P��:DQGIOlFKH�DXIZHLVHQ�XQG�JOHLFKPl�LJ�YHUWHLOW�VHLQ��

$10(5.81*��� (LQLJH� $UWHQ� YRQ� YRUJHIHUWLJWHQ� /DJHUIXJHQEHZHKUXQJHQ� N|QQHQ� DXFK� ]XU� 9HUELQGXQJ� GHU� EHLGHQ�
6FKDOHQ�HLQHU�]ZHLVFKDOLJHQ�:DQG�RKQH�/XIWVFKLFKW�HLQJHVHW]W�ZHUGHQ��VLHKH�(1���������

$10(5.81*��� 'HU�:HUW�I�U�M��GHU�LQ�GHP�MHZHLOLJHQ�/DQG�DQJHZHQGHW�ZHUGHQ�VROO��LVW�VHLQHP�1DWLRQDOHQ�$QKDQJ�]X�
HQWQHKPHQ��'HU�HPSIRKOHQH�:HUW�LVW����

��6 6FKOLW]H XQG $XVVSDUXQJHQ LQ :lQGHQ 

��6�1 $OOJHPHLQHV 

���3�6FKOLW]H�XQG�$XVVSDUXQJHQ�G�UIHQ�GLH�6WDQGVLFKHUKHLW�HLQHU�:DQG�QLFKW�EHHLQWUlFKWLJHQ��

����6FKOLW]H�XQG�$XVVSDUXQJHQ�VROOWHQ�QLFKW�GXUFK�6W�U]H�RGHU�DQGHUH�WUDJHQGH�%DXWHLOH�HLQHU�:DQG�JHKHQ��
6LH� VROOWHQ� EHL� EHZHKUWHP� 0DXHUZHUN� DX�HUGHP� QLFKW� RKQH� EHVRQGHUH� =XVWLPPXQJ� GHV� 3ODQHUV� HUODXEW�
ZHUGHQ��

����%HL�]ZHLVFKDOLJHQ�:lQGHQ�PLW�/XIWVFKLFKW�VROOWH�GLH�$QRUGQXQJ�YRQ�6FKOLW]HQ�XQG�$XVVSDUXQJHQ�I�U�MHGH�
:DQGVFKDOH�JHWUHQQW�EHWUDFKWHW�ZHUGHQ��

��6�2 9HUWLNDOH 6FKOLW]H XQG $XVVSDUXQJHQ 

����'LH�$EPLQGHUXQJ�I�U�'UXFN���6FKXE��XQG�%LHJHWUDJIlKLJNHLW� LQIROJH�YHUWLNDOHU�6FKOLW]H�XQG�$XVVSDUXQJHQ�
GDUI�YHUQDFKOlVVLJW�ZHUGHQ��ZHQQ�GLHVH�6FKOLW]H�XQG�$XVVSDUXQJHQ�QLFKW�WLHIHU�DOV� tFK�Y�VLQG��'DEHL�VROOWH�DOV�
6FKOLW]��XQG�$XVVSDUXQJVWLHIH�GLH�7LHIH�HLQVFKOLH�OLFK�GHU�/|FKHU�JHOWHQ��GLH�EHL�GHU�+HUVWHOOXQJ�GHU�6FKOLW]H�
XQG� $XVVSDUXQJHQ� HUUHLFKW� ZLUG��:HUGHQ� GLH�*UHQ]ZHUWH� �EHUVFKULWWHQ�� VROOWH� GLH� 7UDJIlKLJNHLW� DXI� 'UXFN��
6FKXE� XQG� %LHJXQJ� PLW� GHP� LQIROJH� GHU� 6FKOLW]H� XQG� $XVVSDUXQJHQ� UHGX]LHUWHQ� 0DXHUZHUNVTXHUVFKQLWW�
UHFKQHULVFK��EHUSU�IW�ZHUGHQ���

90 

DIN EN 1996-1-1:2010-12 

©
 D

IN
 D

eu
ts

ch
es

 In
st

itu
t f

ür
 N

or
m

un
g 

e.
 V

.; 
ST

B 
- S

am
m

lu
ng

 B
au

au
fs

ic
ht

lic
h 

ei
ng

ef
üh

rte
 T

ec
hn

is
ch

e 
Ba

ub
es

tim
m

un
ge

n 
/ w

w
w

.s
tb

-b
au

no
rm

en
.d

e
Nds. MBl. Nr. 12 a/2016 Nds. MBl. Nr. 12 a/2016

118

Nds. MBl. Nr. 12 a/2016

90



EN 1996-1-1:200� � $&:2009 �D� 

$10(5.81*� 'HU� :HUW� I�U� tFK�Y� �� GHU� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQ� LVW�� NDQQ� VHLQHP� 1DWLRQDOHQ� $QKDQJ�
HQWQRPPHQ�ZHUGHQ��'LH�QDFKIROJHQGH�7DEHOOH�HQWKlOW�HPSIRKOHQH�:HUWH��

2KQH NDFKZHLV ]XOlVVLJH *U|�H YHUWLNDOHU 6FKOLW]H XQG $XVVSDUXQJHQ LP 0DXHUZHUN 

1DFKWUlJOLFK�KHUJHVWHOOWH�6FKOLW]H�XQG�
$XVVSDUXQJHQ��

0LW�GHU�(UULFKWXQJ�GHV�0DXHUZHUNV�
KHUJHVWHOOWH�6FKOLW]H�XQG�$XVVSDUXQJHQ��

�

�

:DQGGLFNH�� PD[LPDOH�7LHIH�� PD[LPDOH�%UHLWH�� 9HUEOHLEHQGH�
0LQGHVWZDQGGLFNH�� PD[LPDOH�%UHLWH��

PP� PP� PP� PP� PP�

���ELV����� ��� ���� ��� ����

����ELV����� ��� ���� ��� ����

����ELV����� ��� ���� ���� ����

����ELV����� ��� ���� ���� ����

!����� ��� ���� ���� ����

$10(5.81*��� 'DEHL�JLOW�DOV�PD[LPDOH�6FKOLW]��XQG�$XVVSDUXQJVWLHIH�GLH�7LHIH�HLQVFKOLH�OLFK�GHU�/|FKHU��GLH�EHL�
GHU�+HUVWHOOXQJ�GHU�6FKOLW]H�XQG�$XVVSDUXQJHQ�HUUHLFKW�ZHUGHQ��

$10(5.81*��� 9HUWLNDOH�6FKOLW]H��GLH�QLFKW��EHU�PHKU�DOV�HLQ�'ULWWHO�GHU�*HVFKRVVK|KH��EHU�'HFNHQK|KH�UHLFKHQ��
G�UIHQ�EHL�:DQGGLFNHQ�YRQ�!�����PP�HLQH�7LHIH�ELV�]X����PP�XQG�HLQH�%UHLWH�ELV�]X�����PP�DXIZHLVHQ��

$10(5.81*��� 'HU� ZDDJHUHFKWH� $EVWDQG� ]ZLVFKHQ� QHEHQHLQDQGHU� OLHJHQGHQ� 6FKOLW]HQ� RGHU� ]ZLVFKHQ� HLQHP�
6FKOLW]�XQG�HLQHU�$XVVSDUXQJ�RGHU�HLQHU�gIIQXQJ�VROOWH�QLFKW�NOHLQHU�DOV�����PP�VHLQ��

$10(5.81*��� 'HU� ZDDJHUHFKWH� $EVWDQG� ]ZLVFKHQ� ]ZHL� QHEHQHLQDQGHU� OLHJHQGHQ� $XVVSDUXQJHQ�� XQDEKlQJLJ�
GDYRQ��RE�VLH�QXU�DQ�HLQHU�:DQGVHLWH�RGHU�DXFK�DQ�GHU�JHJHQ�EHU�OLHJHQGHQ�:DQGVHLWH�YRUKDQGHQ�VLQG��XQG�]ZLVFKHQ�
HLQHU�$XVVSDUXQJ�XQG�HLQHU�gIIQXQJ�VROOWH�QLFKW�NOHLQHU�DOV�GDV�'RSSHOWH�GHU�%UHLWH�GHU�EUHLWHUHQ�$XVVSDUXQJ�VHLQ��

$10(5.81*��� 'LH�*HVDPWEUHLWH�YRQ�YHUWLNDOHQ�6FKOLW]HQ�XQG�$XVVSDUXQJHQ�VROOWH�QLFKW�PHKU�DOV�GDV�����IDFKH�
GHU�:DQGOlQJH�EHWUDJHQ���

�
��6�� +RUL]RQWDOH XQG VFKUlJH 6FKOLW]H 

���� -HGHU� KRUL]RQWDOH� XQG� VFKUlJH� 6FKOLW]� VROOWH� LQ� HLQHP� %HUHLFK� NOHLQHU� DOV� HLQ� $FKWHO� GHU� OLFKWHQ�
*HVFKRVVK|KH�REHU��RGHU�XQWHUKDOE�GHU�'HFNH�DQJHRUGQHW�ZHUGHQ��'LH�JHVDPWH�6FKOLW]WLHIH�VROOWH�NOHLQHU�DOV�
tFK�K�VHLQ��YRUDXVJHVHW]W��GLH�([]HQWUL]LWlW� LQ�GLHVHP�%HUHLFK� LVW�NOHLQHU�DOV� t����'DEHL�JLOW�DOV�6FKOLW]WLHIH�GLH�
7LHIH�HLQVFKOLH�OLFK�GHU�/RFKXQJ��GLH�EHL�GHU�+HUVWHOOXQJ�GHU�6FKOLW]H�HUUHLFKW�ZLUG��:HUGHQ�GLH�*UHQ]ZHUWH�
�EHUVFKULWWHQ��VROOWH�GLH�7UDJIlKLJNHLW�DXI�'UXFN��6FKXE�XQG�%LHJXQJ��XQWHU�%HU�FNVLFKWLJXQJ�GHV�UHGX]LHUWHQ�
4XHUVFKQLWWHV��UHFKQHULVFK��EHUSU�IW�ZHUGHQ��

$10(5.81*� 'HU� :HUW� I�U� tFK�K�� GHU� LQ� GHP� MHZHLOLJHQ� /DQG� DQ]XZHQGHQ� LVW�� NDQQ� VHLQHP� 1DWLRQDOHQ� $QKDQJ�
HQWQRPPHQ�ZHUGHQ��'LH�QDFKIROJHQGH�7DEHOOH�HQWKlOW�HPSIRKOHQH�:HUWH��
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2KQH NDFKZHLV ]XOlVVLJH *U|�H YRQ ZDDJHUHFKWHQ XQG VFKUlJHQ 6FKOLW]HQ LQ 0DXHUZHUN 

0D[LPDOH�7LHIH�

PP�
:DQGGLFNH�

PP�
8QEHVFKUlQNWH�/lQJH�� /lQJH�d�������PP�

�����ELV����� �� ��

����ELV����� �� ���

����ELV����� ��� ���

����ELV����� ��� ���

�EHU����� ��� ���

$10(5.81*���� 'LH�PD[LPDOH�6FKOLW]WLHIH�VROOWH�GLH�7LHIH�HLQHU�EHLP�+HUVWHOOHQ�GHV�6FKOLW]HV�HUUHLFKWHQ�/RFKXQJ�HLQVFKOLH�HQ��

$10(5.81*���� 'HU�KRUL]RQWDOH�$EVWDQG�]ZLVFKHQ�GHP�(QGH�HLQHV�6FKOLW]HV�XQG�HLQHU�gIIQXQJ�VROOWH�QLFKW�ZHQLJHU�DOV�����PP�
EHWUDJHQ��

$10(5.81*���� 'HU�KRUL]RQWDOH�$EVWDQG�]ZLVFKHQ�QHEHQHLQDQGHU�OLHJHQGHQ�6FKOLW]HQ�EHVFKUlQNWHU�/lQJH��XQDEKlQJLJ�GDYRQ��RE�
VLH�VLFK�QXU�DQ�HLQHU�:DQGVHLWH�RGHU�DXFK�DQ�GHU�JHJHQ�EHUOLHJHQGHQ�:DQGVHLWH�EHILQGHQ��VROOWH�QLFKW�NOHLQHU�DOV�GDV�'RSSHOWH�GHU�
/lQJH�GHV�OlQJVWHQ�6FKOLW]HV�VHLQ��

$10(5.81*���� ,Q�:lQGHQ� PLW� HLQHU� 'LFNH� !�����PP� GDUI� GLH� ]XOlVVLJH� 6FKOLW]WLHIH� XP� ���PP� YHUJU|�HUW� ZHUGHQ�� ZHQQ� HLQ�
:HUN]HXJ�YHUZHQGHW�ZLUG��PLW�GHP�GLH�HUIRUGHUOLFKH�6FKOLW]WLHIH�JHQDX�HLQJHKDOWHQ�ZHUGHQ�NDQQ��:HQQ�HLQ�:HUN]HXJ�EHQXW]W�ZLUG��
XP�6FKOLW]H�ELV�]X����PP�WLHI�DXI�EHLGHQ�:DQGVHLWHQ�KHU]XVWHOOHQ��GDQQ�GDUI�GLH�5HVWZDQGGLFNH�QLFKW�NOHLQHU�DOV�����PP�VHLQ��

$10(5.81*��� 'LH�6FKOLW]EUHLWH�VROOWH�QLFKW�JU|�HU�DOV�GLH�KDOEH�5HVWZDQGGLFNH�VHLQ��

�

��� )HXFKWVSHUUVFKLFKWHQ 

���3�)HXFKWVSHUUVFKLFKWHQ�P�VVHQ� LQ� GHU� /DJH� VHLQ�� KRUL]RQWDOH� XQG� YHUWLNDOH� %HPHVVXQJVODVWHQ� ]X� �EHU�
WUDJHQ�� RKQH� GDVV� VLH� VHOEVW� EHVFKlGLJW� ZHUGHQ� RGHU� DQGHUH� 6FKlGHQ� YHUXUVDFKHQ�� 6LH� P�VVHQ�
DXVUHLFKHQGHQ�5HLEXQJVZLGHUVWDQG�EHVLW]HQ��XP�HLQH�XQEHDEVLFKWLJWH�9HUVFKLHEXQJ�GHV�GDU�EHU� OLHJHQGHQ�
0DXHUZHUNV�]X�YHUKLQGHUQ��

��� 7HPSHUDWXU- XQG /DQJ]HLWYHUIRUPXQJ 

���3� 7HPSHUDWXU�� XQG� /DQJ]HLWYHUIRUPXQJHQ� P�VVHQ� GDQQ� EHU�FNVLFKWLJW� ZHUGHQ�� ZHQQ� VLH� QHJDWLYH�
$XVZLUNXQJHQ�DXI�GDV�0DXHUZHUN�KDEHQ��

$10(5.81*� ,QIRUPDWLRQHQ�]XU�%HU�FNVLFKWLJXQJ�YRQ�9HUIRUPXQJHQ�LP�0DXHUZHUN�HQWKlOW�(1���������
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EN 1996-1-1:200� � $&:2009 �D� 

9 $XVI�KUXQJ 

9�1 $OOJHPHLQHV 

���3� $OOH� $UEHLWHQ� P�VVHQ� LQ� hEHUHLQVWLPPXQJ� PLW� GHQ� IHVWJHOHJWHQ� 'HWDLOV� LQQHUKDOE� ]XOlVVLJHU�
$EZHLFKXQJHQ�DXVJHI�KUW�ZHUGHQ��

���3�$OOH�$UEHLWHQ�P�VVHQ�YRQ�HQWVSUHFKHQG�DXVJHELOGHWHP�XQG�HUIDKUHQHP�3HUVRQDO�DXVJHI�KUW�ZHUGHQ�

����:HQQ� GHQ� $QIRUGHUXQJHQ� QDFK� (1�������� HQWVSURFKHQ� ZLUG�� NDQQ� GLH� (LQKDOWXQJ� YRQ� ���3� XQG� ���3�
YRUDXVJHVHW]W�ZHUGHQ��

9�2 %HPHVVXQJ XQG .RQVWUXNWLRQ YRQ %DXZHUNVWHLOHQ 

����'LH�6WDQGVLFKHUKHLW�GHV�%DXZHUNV�E]Z��HLQ]HOQHU�:lQGH�VROOWH�ZlKUHQG�GHU�%DX]HLW�JHZlKUOHLVWHW�VHLQ��
*HJHEHQHQIDOOV�VROOWHQ�DXI�GHU�%DXVWHOOH�VSH]LHOOH�9RUNHKUXQJHQ�JHWURIIHQ�ZHUGHQ��

9�� %HODVWXQJ YRQ 0DXHUZHUN 

���3�8P�6FKlGHQ�]X�YHUPHLGHQ��GDUI�0DXHUZHUN�HUVW�EHODVWHW�ZHUGHQ��ZHQQ�HV�DXVUHLFKHQG�IHVW�LVW��

����6W�W]PDXHUQ�VROOWHQ�HUVW�KLQWHUI�OOW�ZHUGHQ��ZHQQ�VLH�GLH�GXUFK�GDV�9HUI�OOHQ�EHGLQJWHQ�%HODVWXQJHQ��DXV�
9HUGLFKWXQJ�XQG�(UVFK�WWHUXQJHQ��DXIQHKPHQ�N|QQHQ��

����$XI�:lQGH��GLH�ZlKUHQG�GHV�%DX]XVWDQGHV�YRU�EHUJHKHQG�QLFKW�DEJHVW�W]W�ZHUGHQ�� MHGRFK�:LQG��XQG�
%DXODVWHQ�DXVJHVHW]W�VLQG��LVW�EHVRQGHUV�]X�DFKWHQ��6LH�VROOWHQ��IDOOV�HUIRUGHUOLFK��]HLWZHLVH�DEJHVW�W]W�ZHUGHQ��
XP�LKUH�6WDQGVLFKHUKHLW�VLFKHU]XVWHOOHQ��
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$QKDQJ $�
�LQIRUPDWLY��

 
%HU�FNVLFKWLJXQJ YRQ 7HLOVLFKHUKHLWVIDNWRUHQ LQ %H]XJ DXI 

GLH $XVI�KUXQJ 

����:HQQ� HLQ� /DQG� HLQH� RGHU� PHKUHUH� .ODVVHQ� YRQ� J0� DXV� ������ PLW� GHU� $XVI�KUXQJVNRQWUROOH� YHUELQGHW��
P�VVHQ�IROJHQGH�$VSHNWH�LQ�%H]XJ�DXI�GLH�'LIIHUHQ]LHUXQJ�GHU�J0�.ODVVH�E]Z���.ODVVHQ�EHGDFKW�ZHUGHQ��

�� GDV�9RUKDQGHQVHLQ�YRQ�HQWVSUHFKHQG�TXDOLIL]LHUWHP�XQG�HUIDKUHQHP�3HUVRQDO�GHV�%DXXQWHUQHKPHQV�]XU�
%HDXIVLFKWLJXQJ�GHU�$UEHLWHQ��

�� GDV� 9RUKDQGHQVHLQ� YRQ� HQWVSUHFKHQG� TXDOLIL]LHUWHP� XQG� HUIDKUHQHP� 3HUVRQDO� ]XU� hEHUZDFKXQJ� GHU�
$UEHLWHQ��GDV�YRP�3HUVRQDO�GHV�%DXXQWHUQHKPHQV�XQDEKlQJLJ�LVW��

$10(5.81*� :HQQ�3ODQXQJ�XQG�$XVI�KUXQJ�YRQ�HLQHP�8QWHUQHKPHQ�HUIROJHQ��GDUI�GHU�I�U�GLH�3ODQXQJ�=XVWlQGLJH�
I�U� GLH�hEHUZDFKXQJ� GHU�$UEHLWHQ� DOV� XQDEKlQJLJ� YRP�%DXVWHOOHQSHUVRQDO� DQJHVHKHQ�ZHUGHQ��ZHQQ� HU� HQWVSUHFKHQG�
TXDOLIL]LHUW�LVW�XQG�GHU�)LUPHQOHLWXQJ�XQDEKlQJLJ�YRP�3HUVRQDO�DXI�GHU�%DXVWHOOH�EHULFKWHW��

�� %HXUWHLOXQJ�GHU�(LJHQVFKDIWHQ�GHV�0|UWHOV�XQG�GHV�)�OOEHWRQV�DXI�GHU�%DXVWHOOH��

�� GLH�$UW�GHV�0LVFKHQV�XQG�=XVDPPHQVHW]HQV�GHU�$XVJDQJVVWRIIH�GHV�0|UWHOV��]��%��QDFK�*HZLFKWV��RGHU�
9ROXPHQDQWHLOHQ��
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$QKDQJ %�
�LQIRUPDWLY��

 
%HUHFKQXQJ GHU $XVPLWWH HLQHV 6WDELOLVLHUXQJVNHUQV 

����:HQQ�GLH�YHUWLNDOHQ�$XVVWHLIXQJVHOHPHQWH�QLFKW�GLH�%HGLQJXQJHQ�YRQ���������HUI�OOHQ��VROOWH�GLH�JHVDPWH�
$XVPLWWH� YRQ� HLQHP� 6WDELOLVLHUXQJVNHUQ� LQIROJH� YRQ� 9HUIRUPXQJHQ� HW� LQ� GHQ� PD�JHEHQGHQ� 5LFKWXQJHQ�
EHUHFKQHW�ZHUGHQ�PLW��

¸̧
¹

·
¨̈
©

§
�� F

(G

G
W H

1
0

H [ � �%����

'DEHL�LVW�

0G� GDV�%HPHVVXQJVPRPHQW�DP�)X�SXQNW�GHV�.HUQV��QDFK�GHU�OLQHDUHQ�(ODVWL]LWlWVWKHRULH�HUUHFKQHW��

1(G� GLH� YHUWLNDOH� %HPHVVXQJVODVW� DP� )X�SXQNW� GHV� .HUQV�� QDFK� GHU� OLQHDUHQ� (ODVWL]LWlWVWKHRULH�
HUUHFKQHW��

HF� GLH�]XVlW]OLFKH�$XVPLWWH��

[� GHU�9HUJU|�HUXQJVIDNWRU�GHU�'UHKXQJVVWHLILJNHLW�GHU�$QELQGXQJ�GHV�VWDWLVFKHQ�(OHPHQWV��

����'LH�]XVlW]OLFKH�$XVPLWWH�HF�XQG�GHU�9HUJU|�HUXQJVIDNWRU�[�N|QQHQ�PLW�GHQ�*OHLFKXQJHQ��%����XQG��%����
HUUHFKQHW�ZHUGHQ��VLHKH�%LOG�%����

K WR
W

NU �

%LOG %�1 ² DDUVWHOOXQJ HLQHV 6WDELOLVLHUXQJVNHUQHV 

G

G
WRWGU

U

�
1
4K1N

N

���
 

��
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�

���
�� ¸̧

¹

·
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©

§
�� 

F

WRW
F
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G
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G
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1
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'DEHL�LVW�

NU� GLH�'UHKXQJVVWHLILJNHLW�GHU�(LQVSDQQXQJ�LQ�1PP�UDG��

$10(5.81*�� 'LH�(LQVSDQQXQJ�NDQQ�YRP�)XQGDPHQW��VLHKH�(1�������RGHU�YRQ�HLQHP�DQGHUHP�7HLO�GHV�
*HElXGHV��]��%��YRP�.HOOHU��KHUU�KUHQ��

KWRW� GLH�*HVDPWK|KH�GHU�:DQG�RGHU�GHV�.HUQV��LQ�PP��

GF� GDV�JU|�WH�0D��GHV�4XHUVFKQLWWV�GHV�.HUQV�LQ�%LHJHULFKWXQJ��LQ�PP��

1G� GHU�%HPHVVXQJVZHUW�GHU�9HUWLNDOODVW�YRP�)X�SXQNW�GHV�.HUQV��LQ�1��

4G� GHU�%HPHVVXQJVZHUW�GHU�*HVDPWYHUWLNDOODVW�GHV�*HElXGHWHLOV��GDV�GXUFK�GHQ�.HUQ�VWDELOLVLHUW�ZLUG� 

96 

DIN EN 1996-1-1:2010-12 

©
 D

IN
 D

eu
ts

ch
es

 In
st

itu
t f

ür
 N

or
m

un
g 

e.
 V

.; 
ST

B 
- S

am
m

lu
ng

 B
au

au
fs

ic
ht

lic
h 

ei
ng

ef
üh

rte
 T

ec
hn

is
ch

e 
Ba

ub
es

tim
m

un
ge

n 
/ w

w
w

.s
tb

-b
au

no
rm

en
.d

e
Nds. MBl. Nr. 12 a/2016 Nds. MBl. Nr. 12 a/2016

124

Nds. MBl. Nr. 12 a/2016

96
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$QKDQJ &�
�LQIRUPDWLY��

 
ELQ YHUHLQIDFKWHV 9HUIDKUHQ ]XU %HUHFKQXQJ GHU /DVWDXVPLWWH EHL 

:lQGHQ 

����%HL�GHU�%HUHFKQXQJ�GHU�/DVWDXVPLWWH�EHL�:lQGHQ�GDUI�YHUHLQIDFKHQG�GHU�:DQG�'HFNHQ�.QRWHQ�DOV�QLFKW�
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1(GI�� GHU�%HPHVVXQJVZHUW�GHU�/DVW��GLH�GXUFK�GLH�'HFNH�HLQJHWUDJHQ�ZLUG��

D� � GHU�$EVWDQG�YRQ�GHU�$X�HQNDQWH�GHU�:DQG�ELV�]XU�$X�HQNDQWH�GHU�'HFNH��
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%LHJHPRPHQWNRHIIL]LHQW ˜α�I I�U HLQVFKDOLJH KRUL]RQWDO EHODVWHWH 

:DQGVFKHLEHQ PLW :DQGGLFNHQ d 2�0 PP 
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/HJHQGH 
�� IUHLH�.DQWH�
�� JHOHQNLJ�JHODJHUWH�.DQWH�
�� GXUFKJHKHQG�YROO�HLQJHVSDQQWH�.DQWH�
�� ˜JHVtULcKHQHU 7H[tI� %LHJHPRPHQWNRHIIL]LHQWHQ�LQ�GHQ�DQJHJHEHQHQ�5LFKWXQJHQ�

%LOG E�1 ² /HJHQGH ]X GHQ YHUZHQGHWHQ /DJHUXQJVEHGLQJXQJ LQ GHQ 7DEHOOHQ 
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NRPELQLHUWHU 6FKHLEHQ- XQG 3ODWWHQEHDQVSUXFKXQJ 
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/DVW��XQG�DX�HUPLWWLJ�DQJUHLIHQGH�YHUWLNDOH�/DVWHQ�EHDQVSUXFKW�ZLUG��
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'DEHL�LVW�

N� GLH� KRUL]RQWDOH� 7UDJIlKLJNHLW� HLQHU� YHUWLNDO� VSDQQHQGHQ� :DQG� GLYLGLHUW� GXUFK� GLH� VHLWOLFKH�
7UDJIlKLJNHLW�GHU�WDWVlFKOLFKHQ�:DQGIOlFKH��VHLWOLFKH�/DJHUXQJHQ�VLQG�]X�EHU�FNVLFKWLJHQ���
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%HZHKUWH 0DXHUZHUNVEDXWHLOH XQWHU 6FKXEEHDQVSUXFKXQJ: 

9HUJU|�HUXQJVIDNWRU IYG 
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J0� GHU�7HLOVLFKHUKHLWVEHLZHUW�I�U�GDV�0DXHUZHUN��
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YRUDXVJHVHW]W��GDVV�IYG�QLFKW�JU|�HU�DOV������J0�1�PP��LVW��

'HU� 9HUKlOWQLVZHUW� DY� ZLUG� HUPLWWHOW� DXV� GHP� PD[LPDOHQ� %LHJHPRPHQW� LP� 4XHUVFKQLWW� GLYLGLHUW� GXUFK� GLH�
PD[LPDOH�4XHUNUDIW�LP�4XHUVFKQLWW��
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