
 




























NatiRnaOer $nhanJ ± 
NatiRnaO IestJeOeJte ParaPeter ± 
EurRFRGe 1: EinwirNunJen auI 7raJwerNe ±  
7eiO 1-2: $OOJePeine EinwirNunJen ± %ranGeinwirNunJen auI 7raJwerNe
NDWLRQDO $QQH[ ± 
NDWLRQDOO\ GHWHUPLQHG SDUDPHWHUV ± 
EXURFRGH 1� $FWLRQV RQ VWUXFWXUHV ±  
3DUW 1��� *HQHUDO DFWLRQV ± $FWLRQV RQ VWUXFWXUHV H[SRVHG WR ILUH 

$QQH[H NDWLRQDOH ± 
3DUDPqWUHV GpWHUPLQpV DX SODQ QDWLRQDO ± 
EXURFRGH 1� $FWLRQV VXU OHV VWUXFWXUHV ±  
3DUWLH 1��� $FWLRQV JHQHUDO ± $FWLRQV VXU OHV VWUXFWXUHV H[SRVpHV DX IHX 
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DIN EN 1��1-1-2�N$:2015-0� 

� 

9RrwRrt 

DLHVH NRUP DIN EN 1991�1���N$ ZXUGH YRP NRUPHQDXVVFKXVV %DXZHVHQ �N$%DX�, $UEHLWVDXVVFKXVV 
N$ 00������� $$ Ä.RQVWUXNWLYHU EDXOLFKHU %UDQGVFKXW] �SSLHJHODXVVFKXVV ]X 7HLOEHUHLFKHQ YRQ 
&EN�7& ��0�³ HUDUEHLWHW� 

DLHVH NRUP ELOGHW GHQ NDWLRQDOHQ $QKDQJ ]X DIN EN 1991�1����010�1�, EXURFRGH 1� ELQZLUNXQJHQ DXI 
7UDJZHUNH ² 7HLO 1��� $OOJHPHLQH ELQZLUNXQJHQ ² %UDQGHLQZLUNXQJHQ DXI 7UDJZHUNH� 

DLH EXURSlLVFKH NRUP EN 1991�1�� UlXPW GLH 0|JOLFKNHLW HLQ, HLQH 5HLKH YRQ VLFKHUKHLWVUHOHYDQWHQ 
3DUDPHWHUQ QDWLRQDO IHVW]XOHJHQ� DLHVH QDWLRQDO IHVW]XOHJHQGHQ 3DUDPHWHU �HQ� NDWLRQDO DHWHUPLQHG 
3DUDPHWHUV, ND3� XPIDVVHQ DOWHUQDWLYH NDFKZHLVYHUIDKUHQ XQG $QJDEHQ HLQ]HOQHU :HUWH, VRZLH GLH :DKO 
YRQ .ODVVHQ DXV JHJHEHQHQ .ODVVLIL]LHUXQJVV\VWHPHQ� DLH HQWVSUHFKHQGHQ 7H[WVWHOOHQ VLQG LQ GHU 
EXURSlLVFKHQ NRUP GXUFK +LQZHLVH DXI GLH 0|JOLFKNHLW QDWLRQDOHU )HVWOHJXQJHQ JHNHQQ]HLFKQHW� 

ELQH /LVWH GLHVHU 7H[WVWHOOHQ EHILQGHW VLFK LQ N$���1� 

DDU�EHU KLQDXV HQWKlOW GLHVHU NDWLRQDOH $QKDQJ HUJlQ]HQGH QLFKW ZLGHUVSUHFKHQGH $QJDEHQ XQG 
EUOlXWHUXQJHQ ]XU $QZHQGXQJ YRQ DIN EN 1991�1����010�1� �HQ� NRQ�FRQWUDGLFWRU\ &RPSOHPHQWDU\ 
IQIRUPDWLRQ, N&I�, GLH QDFK GHP /HLWSDSLHU / Ä$QZHQGXQJ GHU EXURFRGHV³ GHU EXURSlLVFKHQ .RPPLVVLRQ 
]XOlVVLJ VLQG, VRZLH )HVWOHJXQJHQ ]XU $QZHQGXQJ GHU LQIRUPDWLYHQ $QKlQJH YRQ DIN EN 1991�1��� 

DLH LQ GLHVHU NRUP QDWLRQDO JHWURIIHQHQ )HVWOHJXQJHQ ZXUGHQ DXI GHU *UXQGODJH YRQ WKHRUHWLVFKHQ 
8QWHUVXFKXQJHQ XQG 9HUJOHLFKHQ PLW EUDQGVFKXW]WHFKQLVFKHQ NDFKZHLVHQ QDFK DIN �10��� HUPLWWHOW XQG LP 
+LQEOLFN DXI GLH $XIUHFKWHUKDOWXQJ GHV HUIRUGHUOLFKHQ QDWLRQDOHQ SLFKHUKHLWVQLYHDXV �EHUSU�IW� 

DLHVHU NDWLRQDOH $QKDQJ LVW %HVWDQGWHLO YRQ DIN EN 1991�1����010�1�� 

DLH $QKlQJH $$ XQG %% ]X GLHVHP NDWLRQDOHQ $QKDQJ VLQG QRUPDWLY, GHU $QKDQJ && LVW LQIRUPDWLY� 

EV ZLUG DXI GLH 0|JOLFKNHLW KLQJHZLHVHQ, GDVV HLQLJH EOHPHQWH GLHVHV DRNXPHQWV 3DWHQWUHFKWH EHU�KUHQ 
N|QQHQ� DDV DIN >XQG�RGHU GLH D.E@ VLQG QLFKW GDI�U YHUDQWZRUWOLFK, HLQLJH RGHU DOOH GLHVEH]�JOLFKHQ 
3DWHQWUHFKWH ]X LGHQWLIL]LHUHQ� 
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DIN EN 1��1-1-2�N$:2015-0� 

� 

bnGerunJen 

*HJHQ�EHU DIN EN 1991�1����010�1� ZXUGHQ IROJHQGH bQGHUXQJHQ YRUJHQRPPHQ� 

D� GLH *OHLFKXQJHQ �$$�10� XQG �$$��0� ZXUGHQ JHlQGHUW� 

E� %LOG $$�� ZXUGH JHlQGHUW� 

F� *OHLFKXQJ �%%�1� ZXUGH JHlQGHUW VRZLH HQWVSUHFKHQGH EUOlXWHUXQJHQ HUJlQ]W� 

G� LQ 7DEHOOH %%�� ZXUGH GHU 5+5I :HUW I�U Ä%LEOLRWKHN, %�FKHUHL³ JHlQGHUW� 

H� LQ %%�� ZXUGHQ GLH *OHLFKXQJHQ �%%��D� XQG �%%��E� HUJlQ]W� 

I� %LOG %%�1 ZXUGH JHlQGHUW� 

J� LQ 7DEHOOH &&��1 ZXUGH WX JHlQGHUW� 

 

)r�here $usJaEen 

DIN EN 1991�1���N$� �010�1� 
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DIN EN 1��1-1-2�N$:2015-0� 

5 

N$�1 $nwenGunJsEereiFh 

DLHVHU NDWLRQDOH $QKDQJ HQWKlOW QDWLRQDOH )HVWOHJXQJHQ I�U GLH ELQZLUNXQJHQ DXI 7UDJZHUNH ]XU %HPHVVXQJ 
YRQ %DXZHUNHQ I�U GHQ DX�HUJHZ|KQOLFKHQ )DOO GHU %UDQGHLQZLUNXQJ, GLH EHL GHU $QZHQGXQJ YRQ 
DIN EN 1991±1±���010�1� LQ DHXWVFKODQG ]X EHU�FNVLFKWLJHQ VLQG� 

DLHVHU NDWLRQDOH $QKDQJ JLOW QXU LQ 9HUELQGXQJ PLW DIN EN 1991�1����010�1�� 

N$�2 NatiRnaOe )estOeJunJen ]ur $nwenGunJ YRn DIN EN 1��1-1-2:2010-12 

N$�2�1 $OOJePeines 

DIN EN 1991�1����010�1� ZHLVW DQ GHQ IROJHQGHQ 7H[WVWHOOHQ GLH 0|JOLFKNHLW QDWLRQDOHU )HVWOHJXQJHQ 
�HQ� NDWLRQDOO\ DHWHUPLQHG 3DUDPHWHUV, N3D� DXV� 

 ��� ��� 

 ��1 �10� 

 ����1�1 �1� 

 ����1�� �1� 

 ����1�� ��� 

 ����1�� �1� 

 ����� �1� 

 ����� ��� 

 ����� ��� 

 ����1 ��� 

DDU�EHU KLQDXV HQWKlOW N$���� HUJlQ]HQGH QLFKW ZLGHUVSUHFKHQGH $QJDEHQ ]XU $QZHQGXQJ YRQ 
DIN EN 1991�1����010�1�� DLHVH VLQG GXUFK HLQ YRUDQJHVWHOOWHV ÄN&I³ �HQ� NRQ�FRQWUDGLFWRU\ &RPSOHPHQWDU\ 
IQIRUPDWLRQ� JHNHQQ]HLFKQHW� 

)�U GLH $QZHQGXQJ GLHVHV DRNXPHQWV JHOWHQ GLH %HJULIIH QDFK DIN EN 1991�1��� 

N$�2�2 NatiRnaOe )estOeJunJen 

DLH QDFKIROJHQGH NXPPHULHUXQJ HQWVSULFKW GHU NXPPHULHUXQJ YRQ DIN EN 1991�1����010�1�� 

NCI ]u Ä1�2 NRrPatiYe 9erweisunJen³ 

DIN 1���0�1, %auliFKer %randsFKut] im ,ndustrieEau — 7eil �� 5eFKnerisFK erforderliFKe )euerZiderstands�
dauer 

DIN 1���0±�, %auliFKer %randsFKut] im ,ndustrieEau — 7eil �� 5eFKenZerte 

DIN EN 1991�1����010�1�, (uroFode �� (inZirNungen auf 7ragZerNe — 7eil ���� Allgemeine (inZirNungen� 
%randeinZirNungen auf 7ragZerNe� 'eutsFKe )assung (1 ����±�±������ � A&����� 
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DIN EN 1��1-1-2�N$:2015-0� 

� 

NDP ]u Ä2�� ��� 7ePSeraturEereFhnunJ³ 

=ur ÄA10(5.81* �� 'ie YorgegeEene =eitsSanne darf durFK nationale 5egeln festgelegt oder naFK den 
5egeln des AnKangs ) unter %eaFKtung des 1ationalen AnKangs Eestimmt Zerden�³ 

DLH =HLWVSDQQH LQ 9HUELQGXQJ PLW GHU ELQKHLWV�7HPSHUDWXU]HLWNXUYH �E7.� QDFK ����1 LVW LQ GHU DQ]X�
ZHQGHQGHQ /DQGHVEDXRUGQXQJ XQG GHQ KLHU]X HUODVVHQHQ 9HURUGQXQJHQ RGHU 5LFKWOLQLHQ YRUJHJHEHQ� DHU 
$QKDQJ ) GDUI QLFKW DQJHZHQGHW ZHUGHQ� 

=ur ÄA10(5.81* �� %egren]te =eiträume des )euerZiderstandes �Eei 9erZendung eines %randmodells� 
d�rfen im 1ationalen AnKang festgelegt Zerden�³ 

DLH 7HPSHUDWXUEHUHFKQXQJ LVW JUXQGVlW]OLFK I�U GLH JHVDPWH DDXHU GHV %UDQGHV HLQVFKOLH�OLFK GHU 
$EN�KOSKDVH GXUFK]XI�KUHQ� 

NCI ]u Ä2�� 7ePSeraturEereFhnunJ³ unG Ä2�5 %ereFhnunJ Ger 7raJIlhiJNeit³ 

=XU %HUHFKQXQJ GHU %DXWHLOWHPSHUDWXUHQ XQG GHU 7UDJIlKLJNHLW LP %UDQGIDOO G�UIHQ DOOJHPHLQH 
5HFKHQYHUIDKUHQ DQJHZHQGHW ZHUGHQ� 

SRIHUQ ]XU EUDQGVFKXW]WHFKQLVFKHQ %HZHUWXQJ YRQ 7UDJZHUNHQ RGHU 7HLOWUDJZHUNHQ PLWWHOV DOOJHPHLQHU 
5HFKHQYHUIDKUHQ 5HFKHQSURJUDPPH YHUZHQGHW ZHUGHQ, ZLUG GDYRQ DXVJHJDQJHQ, GDVV GLHVH YDOLGLHUW VLQG� 
DHU $QKDQJ && HQWKlOW JHHLJQHWH %HLVSLHOH I�U GDV 9DOLGLHUXQJVYHUIDKUHQ� 

IQ GHQ NDWLRQDOHQ $QKlQJHQ ]X GHQ %UDQGVFKXW]WHLOHQ GHU EXURFRGHV � ELV � ZLUG MHZHLOV DXI GHQ LQIRUPD�
WLYHQ $QKDQJ && GLHVHV NDWLRQDOHQ $QKDQJV %H]XJ JHQRPPHQ� 

$N0E5.8N* +LQWHUJUXQGLQIRUPDWLRQHQ ]XU 9DOLGLHUXQJ YRQ 5HFKHQSURJUDPPHQ I�U GDV %UDQGYHUKDOWHQ YRQ %DXWHLOHQ 
XQG 7UDJZHUNHQ ZHUGHQ LQ >�@ JHJHEHQ� 

NDP ]u Ä��1 �10� 7herPisFhe EinwirNunJen I�r Gie 7ePSeraturEereFhnunJ³ 

=ur ÄA10(5.81*� 'ie 9erZendung nomineller 7emSeratur]eitNurYen naFK ��� oder die alternatiYe 
9erZendung Yon 1aturErandmodellen naFK ��� Zird im 1ationalen AnKang geregelt�³ 

)�U GLH ]X HUEULQJHQGHQ EUDQGVFKXW]WHFKQLVFKHQ NDFKZHLVH EHL 7UDJZHUNHQ LP +RFKEDX LVW LQ GHU 5HJHO GLH 
ELQKHLWV�7HPSHUDWXU]HLWNXUYH QDFK ����1 DQ]XZHQGHQ� 

=XP NDFKZHLV GHV 5DXPDEVFKOXVVHV EHL QLFKWWUDJHQGHQ $X�HQZlQGHQ XQG DXIJHVHW]WHQ %U�VWXQJHQ GDUI 
DOV %UDQGEHDQVSUXFKXQJ YRQ DX�HQ GLH $X�HQEUDQGNXUYH QDFK ����� XQG YRQ LQQHQ GLH ELQKHLWV�
7HPSHUDWXU]HLWNXUYH QDFK ����1 DQJHVHW]W ZHUGHQ� 

)�U 7UDJZHUNVWHLOH YRQ +RFKEDXWHQ, GLH YROOVWlQGLJ YRU GHU )DVVDGH GHV *HElXGHV OLHJHQ, GDUI HEHQIDOOV GLH 
$X�HQEUDQGNXUYH QDFK ����� DQJHVHW]W ZHUGHQ, VRIHUQ QLFKW GLH WKHUPLVFKHQ ELQZLUNXQJHQ QDFK $QKDQJ % 
HUPLWWHOW ZHUGHQ� 

DLH +\GURNDUERQ�%UDQGNXUYH QDFK ����� LVW I�U +RFKEDXWHQ PLW �EOLFKHQ 0LVFKEUDQGODVWHQ QLFKW DQ]XZHQGHQ� 

NDWXUEUDQGPRGHOOH QDFK ����1 E]Z� ����� VROOWHQ QXU LP =XVDPPHQKDQJ PLW HLQHP %UDQGVFKXW]NRQ]HSW E]Z� 
%UDQGVFKXW]QDFKZHLV �QDFK /DQGHVUHFKW� DQJHZHQGHW ZHUGHQ� 

+LQVLFKWOLFK GHU YHUHLQIDFKWHQ XQG DOOJHPHLQHQ %UDQGPRGHOOH VLQG GLH $QJDEHQ LQ GHQ QDFKIROJHQGHQ 
$EVFKQLWWHQ ]X EHDFKWHQ� 
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NDP ]u Ä����1�1 �1� 9ereinIaFhte %ranGPRGeOOe ² $OOJePeines³ 

=ur ÄA10(5.81*� =ur %ereFKnung der %emessungsErandlast TI,G Zird die AnZendung der 9erfaKren in 
AnKang ( emSfoKlen�³ 

DHU LQIRUPDWLYH $QKDQJ E GDUI QLFKW DQJHZHQGHW ZHUGHQ� DLH HUIRUGHUOLFKHQ $QJDEHQ ]XU %HUHFKQXQJ GHU 
%HPHVVXQJVEUDQGODVWGLFKWH XQG GHU %HPHVVXQJVZlUPHIUHLVHW]XQJVUDWH HQWKlOW $QKDQJ %%� 

NDP ]u Ä����1�2 �1� 9ROOErlnGe³ 

=ur ÄA10(5.81* �� 'er 1ationale AnKang darf das 9erfaKren ]ur %ereFKnung der (rZärmungsEedin�
gungen YorgeEen�³ 

=ur ÄA10(5.81* �� )�r innenliegende %auteile eines %randaEsFKnittes Zird das in AnKang A 
angegeEene 9erfaKren ]ur %estimmung der *astemSeratur im %randaEsFKnitt emSfoKlen�³ 

DHU LQIRUPDWLYH $QKDQJ $ GDUI QLFKW DQJHZHQGHW ZHUGHQ� =XU EUPLWWOXQJ GHU *DVWHPSHUDWXU LQ HLQHP %UDQG�
UDXP GDUI GDV 9HUIDKUHQ LP $QKDQJ $$ XQWHU %HDFKWXQJ GHU GRUW IHVWJHOHJWHQ $QZHQGXQJVJUHQ]HQ 
YHUZHQGHW ZHUGHQ� 

NDP ]u Ä����1�2 �2� $u�enOieJenGe %auteiOe³ 

=ur ÄA10(5.81*� %ei au�enliegenden %auteilen� die durFK gffnungen in der )assade dem %rand 
ausgeset]t sind� Zird das in AnKang % gegeEene 9erfaKren ]ur %ereFKnung der (rZärmungsEedingungen 
emSfoKlen�³ 

DLH EUZlUPXQJVEHGLQJXQJHQ G�UIHQ PLW GHP LP $QKDQJ % DQJHJHEHQHQ 9HUIDKUHQ EHUHFKQHW ZHUGHQ XQWHU 
%HDFKWXQJ GHU $QJDEHQ LP N&I Ä]X $QKDQJ %³� 

NDP ]u Ä����1�� LRNaOe %rlnGe³ 

=ur ÄA10(5.81*� 'er 1ationale AnKang darf 9erfaKren ]ur %ereFKnung der (rZärmungsEedingungen 
geEen�³ 

DLH EUZlUPXQJVEHGLQJXQJHQ YRQ %DXWHLOHQ LP ELQIOXVVEHUHLFK HLQHV ORNDO EHJUHQ]WHQ %UDQGHV G�UIHQ PLW 
GHP LP $QKDQJ & JHJHEHQHQ 9HUIDKUHQ EHUHFKQHW ZHUGHQ PLW GHQ LP N&I Ä]X $QKDQJ &³ IHVWJHOHJWHQ 
$EZHLFKXQJHQ� 

NDP ]u Ä����2 �2� $OOJePeine %ranGPRGeOOe³ 

=ur ÄA10(5.81*� 'er 1ationale AnKang darf 9erfaKren ]ur %ereFKnung der (rZärmungsEedingungen 
festlegen� 'ie 9erZendung der 9erfaKren ]ur %ereFKnung tKermisFKer (inZirNungen Eei 9erZendung Yon 
(in�=onen�� =Zei�=onen� oder )eldmodellen in AnKang ' Zird emSfoKlen�³ 

DHU $QKDQJ D GDUI DQJHZHQGHW ZHUGHQ� DDEHL VLQG GLH %HPHVVXQJVEUDQGODVW XQG GHU %HPHVVXQJVZHUW GHU 
:lUPHIUHLVHW]XQJVUDWH MHGRFK QLFKW QDFK $QKDQJ E ]X EHVWLPPHQ, VRQGHUQ QDFK $QKDQJ %% ]X GLHVHP 
NDWLRQDOHQ $QKDQJ XQWHU %HDFKWXQJ GHU $QJDEHQ LP N&I Ä]X $QKDQJ D³� 

NDP ]u Ä��2�2 �2� =uslt]OiFhe EinwirNunJen³ 

=ur ÄA10(5.81*� (ine AusZaKl YersFKiedener ]usät]liFKer (inZirNungen Nann der 1ationale AnKang 
geEen�³ 
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$OV ]XVlW]OLFKH ELQZLUNXQJ LVW GLH SWR�EHDQVSUXFKXQJ QDFK DIN �10��� EHL %DXWHLOHQ ]XU 7UHQQXQJ YRQ 
%UDQGDEVFKQLWWHQ �E]Z� %UDQGEHNlPSIXQJVDEVFKQLWWHQ LQ IQGXVWULHEDXWHQ� ]X EHU�FNVLFKWLJHQ� 

NDP ]u Ä����1 �2� .RPEinatiRnsreJeOn I�r EinwirNunJen ² $OOJePeine 5eJeO³ 

=ur ÄA10(5.81*� 2E die Tuasi�ständige *r|�e ȥ�,1 4N,1  oder die Käufige *r|�e ȥ1,1 4N,1  ]u YerZenden 
ist� darf in dem 1ationalen AnKang festgelegt Zerden� 'ie 9erZendung Yon ȥ�,1 4N,1 Zird emSfoKlen�³ 

IQ GHU 5HJHO GDUI GLH TXDVL�VWlQGLJH *U|�H ȥ�,1 4N,1  YHUZHQGHW ZHUGHQ� DLHV JLOW QLFKW I�U %DXWHLOH, GHUHQ 
/HLWHLQZLUNXQJ GHU :LQG LVW� IQ GLHVHP )DOO LVW I�U GLH ELQZLUNXQJ DXV :LQG GLH KlXILJH *U|�H ȥ1,1 4N,1  ]X 
YHUZHQGHQ� 

=u Ä$nhanJ $ ParaPetrisFhe 7ePSeratur]eitNurYen³ 

DHU $QKDQJ $ GDUI LQ DHXWVFKODQG QLFKW DQJHZHQGHW ZHUGHQ� 

3DUDPHWULVFKH 7HPSHUDWXU]HLWNXUYHQ I�U YROOHQWZLFNHOWH 5DXPEUlQGH �9ROOEUlQGH� VLQG QDFK $QKDQJ $$ ]X 
HUPLWWHOQ�  

$N0E5.8N* +LQWHUJUXQGLQIRUPDWLRQHQ ]XU EUPLWWOXQJ XQG $QZHQGXQJ GHU SDUDPHWULVFKHQ 7HPSHUDWXU]HLWNXUYHQ 
ZHUGHQ LQ >1@ JHJHEHQ� 

=u Ä$nhanJ % 7herPisFhe EinwirNunJen auI au�enOieJenGe %auteiOe ² YereinIaFhtes %ereFhnunJs-
YerIahren³ 

DHU $QKDQJ % GDUI DQJHZHQGHW ZHUGHQ PLW IROJHQGHQ bQGHUXQJHQ� 

 %���� �=ZDQJVEHO�IWXQJ� GDUI QLFKW DQJHZHQGHW ZHUGHQ� 

 *OHLFKXQJ �%��� GDUI QLFKW DQJHZHQGHW ZHUGHQ� DLH /lQJH GHU )ODPPH GDUI PLW *OHLFKXQJ �%��� EHVWLPPW 
ZHUGHQ� 

 *OHLFKXQJ �%�1�� GDUI QLFKW DQJHZHQGHW ZHUGHQ� DLH EPPLVVLYLWlW GHU )ODPPH LVW XQDEKlQJLJ YRQ GHU 
DLFNH GHU )ODPPH ]X HI   1,0 DQ]XVHW]HQ� 

$N0E5.8N* =XU YHUHLQIDFKWHQ EUPLWWOXQJ GHU EUZlUPXQJVEHGLQJXQJHQ NDQQ DXI GLH %HPHVVXQJVKLOIHQ LQ >�@ ]XU�FN�
JHJULIIHQ ZHUGHQ� 

=u Ä$nhanJ C LRNaOe %rlnGe³ 

DHU $QKDQJ & GDUI DQJHZHQGHW ZHUGHQ PLW IROJHQGHQ $EZHLFKXQJHQ� 

 GDV 9HUIDKUHQ QDFK $QKDQJ & JLOW QXU I�U ORNDO NRQ]HQWULHUWH %UDQGODVWHQ PLW 5+5I �5DWH RI +HDW 
5HOHDVH� � ��0 N:�P�� 

 HUJlQ]HQG ]X *OHLFKXQJ �&��� JLOW� T �]�   900 �& I�U ] � 1,0 P� 

$N0E5.8N* +LQWHUJUXQGLQIRUPDWLRQHQ ]XP $QZHQGXQJVEHUHLFK XQG GHQ $QZHQGXQJVJUHQ]HQ GLHVHV YHUHLQIDFKWHQ 
9HUIDKUHQV ZHUGHQ LQ >�@ JHJHEHQ� 

=u Ä$nhanJ D Erweiterte %ranGPRGeOOe³ 

DLH %HUHFKQXQJVPHWKRGHQ GHV $QKDQJV D G�UIHQ DQJHZHQGHW ZHUGHQ� 

5HFKHQSURJUDPPH I�U GLH EUPLWWOXQJ YRQ %UDQGZLUNXQJHQ EHL NDWXUEUlQGHQ VROOWHQ QXU DQJHZHQGHW ZHUGHQ, 
ZHQQ VLH I�U GHQ MHZHLOLJHQ $QZHQGXQJVEHUHLFK YDOLGLHUW VLQG� 
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$N0E5.8N* EUOlXWHUXQJHQ EH]�JOLFK GHU $QZHQGXQJVEHUHLFKH XQG �JUHQ]HQ GHU NDWXUEUDQGPRGHOOH XQG GHU 
ZHVHQWOLFKHQ .ULWHULHQ I�U GLH 9DOLGLHUXQJ ZHUGHQ LQ >�@ JHJHEHQ� 

=u Ä$nhanJ E %ranGOastGiFhten³ 

DHU $QKDQJ E GDUI QLFKW DQJHZHQGHW ZHUGHQ� EU ZLUG GXUFK $QKDQJ %% ]X GLHVHP NDWLRQDOHQ $QKDQJ 
HUVHW]W� 

$N0E5.8N* +LQWHUJUXQGLQIRUPDWLRQHQ ]XP SLFKHUKHLWVNRQ]HSW GHV $QKDQJV %% ZHUGHQ LQ >�@ JHJHEHQ� 

=u Ä$nhanJ ) bTuiYaOente %ranGGauer³ 

DHU $QKDQJ ) GDUI QLFKW DQJHZHQGHW ZHUGHQ�  

)�U $QZHQGXQJHQ LP IQGXVWULHEDX VWHKW GDV 9HUIDKUHQ QDFK DIN 1���0�1 ]XU 9HUI�JXQJ� 

=u Ä$nhanJ * .RnIiJuratiRnsIaNtRr³ 

DHU $QKDQJ * GDUI DQJHZHQGHW ZHUGHQ� 
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NCI 
$nhanJ $$ 
�QRUPDWLY� 

 
9ereinIaFhtes NaturEranGPRGeOO I�r YROOentwiFNeOte 5auPErlnGe 

$$�1 $OOJePeines 

0LW YHUHLQIDFKWHQ NDWXUEUDQGPRGHOOHQ NDQQ GXUFK HLQH OHLVWXQJVDEKlQJLJH )HVWOHJXQJ GHU SK\VLNDOLVFK 
EHGLQJWHQ ELQZLUNXQJHQ HLQH EUDQGVFKXW]WHFKQLVFKH %HPHVVXQJ YRQ %DXWHLOHQ XQG 7UDJZHUNHQ I�U 
QDW�UOLFKH %UlQGH PLW +LOIH HLQHU HLQIDFKHQ +DQGUHFKQXQJ E]Z� 7DEHOOHQNDONXODWLRQ GXUFKJHI�KUW ZHUGHQ, 
RKQH DXI GLH $QZHQGXQJ YRQ :lUPHELODQ]� RGHU )HOGPRGHOOHQ DQJHZLHVHQ ]X VHLQ� 9HUHLQIDFKWH NDWXU�
EUDQGPRGHOOH EHU�FNVLFKWLJHQ LP *HJHQVDW] ]X QRPLQHOOHQ 7HPSHUDWXU]HLWNXUYHQ GLH I�U GHQ 9HUODXI HLQHV 
QDW�UOLFKHQ %UDQGHV ZHVHQWOLFKHQ ELQIOXVVIDNWRUHQ ZLH %UDQGODVWGLFKWH, 9HQWLODWLRQVYHUKlOWQLVVH, %UDQGUDXP�
JHRPHWULH XQG WKHUPLVFKH ELJHQVFKDIWHQ GHU XPIDVVHQGHQ %DXWHLOH� *UXQGODJH I�U YHUHLQIDFKWH NDWXU�
EUDQGPRGHOOH LVW LQ GHU 5HJHO HLQ %HPHVVXQJVEUDQG� 

%HL GHP YHUHLQIDFKWHQ NDWXUEUDQGPRGHOO NDQQ PLW +LOIH YRQ *OHLFKXQJHQ XQWHU %HU�FNVLFKWLJXQJ GHU 9HQWLOD�
WLRQVYHUKlOWQLVVH, %UDQGODVWGLFKWH, %UDQGUDXPJHRPHWULH XQG WKHUPLVFKHQ ELJHQVFKDIWHQ GHU 8PIDVVXQJVEDX�
WHLOH GLH 7HPSHUDWXU]HLWNXUYH HLQHV QDW�UOLFKHQ %UDQGHV HUPLWWHOW ZHUGHQ� DDV DXI HLQHP GXUFK GLH :lUPH�
IUHLVHW]XQJVUDWH GHILQLHUWHQ UHDOLVWLVFKHQ %HPHVVXQJVEUDQG EDVLHUHQGH 9HUIDKUHQ LVW LQ >1@ QlKHU HUOlXWHUW� 

$$�2 $nwenGunJsJren]en 

DDV QDFKIROJHQG EHVFKULHEHQH YHUHLQIDFKWH NDWXUEUDQGPRGHOO JLOW I�U %UlQGH LQ 5lXPHQ ELV ]X �00 P� 
*UXQGIOlFKH XQG ELV ]X � P +|KH PLW YHUWLNDOHQ 9HQWLODWLRQV|IIQXQJHQ YRQ 1�,� � ELV �0 � GHU 5DXP�
JUXQGIOlFKH XQG HLQHU %UDQGODVWGLFKWH YRQ 100 0-�P� ELV 1 �00 0-�P�� )�U JU|�HUH XQG�RGHU K|KHUH 5lXPH 
OLHJHQ GLH HUPLWWHOWHQ WKHUPLVFKHQ ELQZLUNXQJHQ ]XQHKPHQG DXI GHU VLFKHUHQ SHLWH� 

$$�� %ePessunJsEranG 

$OV %HPHVVXQJVEUDQG GLHQW JUXQGVlW]OLFK GHU ]HLWOLFKH 9HUODXI GHU :lUPHIUHLVHW]XQJVUDWH QDFK %%��� 

)�U YHQWLODWLRQVJHVWHXHUWH %UlQGH LQ :RKQ�, %�UR� XQG YHUJOHLFKEDUHQ NXW]XQJHQ GDUI GHU FKDUDNWHULVWLVFKH 
:HUW GHU PD[LPDOHQ :lUPHIUHLVHW]XQJVUDWH LP %UDQGUDXP YHUHLQIDFKW QDFK *OHLFKXQJ �$$�1� EHVWLPPW 
ZHUGHQ� 

ZZY,NPD[, �1,1 K$4 ��         LQ 0: �$$�1� 

DDEHL LVW 

$Z GLH )OlFKH GHU 9HQWLODWLRQV|IIQXQJHQ LQ P�� 

KZ GLH JHPLWWHOWH +|KH GHU 9HQWLODWLRQV|IIQXQJHQ LQ P� 

DLH *OHLFKXQJ �$$�1� JLOW QXU I�U :lUPHIUHLVHW]XQJVUDWHQ, GLH LP IQQHUQ HLQHV %UDQGUDXPHV ZLUNVDP 
ZHUGHQ� %HL )ODPPHQZLUNXQJHQ DX�HUKDOE GHV %UDQGUDXPHV PXVV DX�HQLQQHQY,NPD[, 444  �  
HLQJHVHW]W ZHUGHQ, GD VRQVW GLH )ODPPHQZLUNXQJ XQWHUVFKlW]W ZLUG� 
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)�U EUDQGODVWJHVWHXHUWH %UlQGH LQ :RKQ�, %�UR� XQG YHUJOHLFKEDUHQ NXW]XQJHQ GDUI GHU FKDUDNWHULVWLVFKH 
:HUW GHU :lUPHIUHLVHW]XQJVUDWH YHUHLQIDFKW QDFK *OHLFKXQJ �$$��� EHVWLPPW ZHUGHQ� 

II,NPD[, ��,0 $4 �         LQ 0: �$$��� 

DDEHL LVW 

$I GLH PD[LPDOH %UDQGIOlFKH LQ P�, LQ GHU 5HJHO GLH *UXQGIOlFKH GHV %UDQGUDXPHV� 

DHU FKDUDNWHULVWLVFKH :HUW GHU PD[LPDOHQ :lUPHIUHLVHW]XQJVUDWH LVW GHU NOHLQHUH GHU EHLGHQ PD[LPDOHQ 
:lUPHIUHLVHW]XQJVUDWHQ I�U GHQ YHQWLODWLRQVJHVWHXHUWHQ E]Z� GHQ EUDQGODVWJHVWHXHUWHQ %UDQG� 

^ `NI,PD[,NY,PD[,NPD[, � 440,14   � �$$��� 

0LW +LOIH YRQ *OHLFKXQJ �$$��� OlVVW VLFK IHVWVWHOOHQ, RE GHU %UDQG YHQWLODWLRQV� RGHU EUDQGODVWJHVWHXHUW LVW� 

DLH %HPHVVXQJVZHUWH GHU K|FKVWHQ :lUPHIUHLVHW]XQJVUDWH NPD[,4  VLQG GHILQLHUW GXUFK 

4IL,NY,PD[,GY,PD[, J� 44   �$$��� 

IL,4NI,PD[,GI,PD[, J� 44   �$$��� 

4IL,NPD[,GPD[, J� 44   �$$��� 

DDEHL LVW 

4IL,J  GHU 7HLOVLFKHUKHLWVEHLZHUW QDFK %%����� 

$$�� ParaPetrisFhe 7ePSeratur]eitNurYen 

DXUFK $XVQXW]XQJ GHU ]HLWOLFKHQ .RQJUXHQ] PLW GHU :lUPHIUHLVHW]XQJVUDWH NDQQ GLH 7HPSHUDWXU]HLWNXUYH 
GHV QDW�UOLFKHQ %UDQGHV LQ VlPWOLFKHQ 3KDVHQ YRQ GHU %UDQGHQWZLFNOXQJVSKDVH �EHU GLH 9ROOEUDQGSKDVH ELV 
]XU $ENOLQJSKDVH EHVFKULHEHQ ZHUGHQ �VLHKH %LOG $$�1�� 

DLH .XUYHQDEVFKQLWWH I�U GLH GUHL R� J� 3KDVHQ VLQG GXUFK PDUNDQWH 3XQNWH ]X GHQ =HLWSXQNWHQ W0, W1, W� XQG W� 
EHJUHQ]W, GLH VLFK DXV GHP 9HUODXI GHU :lUPHIUHLVHW]XQJVUDWH HUJHEHQ� %HL GHU %HVWLPPXQJ GHU ]XJHK|ULJHQ 
7HPSHUDWXUZHUWH Ĭ1, Ĭ� XQG Ĭ� PXVV ]ZLVFKHQ YHQWLODWLRQVJHVWHXHUWHQ %UlQGHQ XQG EUDQGODVWJHVWHXHUWHQ 
%UlQGHQ XQWHUVFKLHGHQ ZHUGHQ �VLHKH $$���� 
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LeJenGe 

1 %HUHLFK 1 
� %HUHLFK � 
� %HUHLFK � 
W =HLW LQ PLQ 
Ĭ 7HPSHUDWXU LQ �& 

%iOG $$�1 ² SFhePatisFhe DarsteOOunJ Ger 7ePSeratur]eitNurYe naFh GeP YereinIaFhten 
NaturEranGPRGeOO Pit Gen IRrPeOPl�iJ EesFhrieEenen PunNten �WL, șL� unG Gen Ga]wisFhen OieJenGen 

.urYenaEsFhnitten 

%HL YHQWLODWLRQVJHVWHXHUWHQ %UlQGHQ HUJLEW VLFK I�U HLQH 5HIHUHQ]EUDQGODVWGLFKWH YRQ T   1 �00 0-�P�� 

GY,PD[,1 4WW � D  LQ V �$$��� 

41,Y   ±�,�� � 1�2 ± 0,1 � E � 1 1�� LQ �& �$$��� 

GY,PD[,

�
1� 4

4WW


�  LQ V PLW 
�

�
1

G�
�

�,0
DW

W
44

�
��  �$$�9� 

4�,Y   �0,00� � E ± 1�� � 1�2 ± 0,� � E � � 1�� LQ �& d 1 ��0 �& �$$�10� 

GY,PD[,

�
��

�
4

4
WW


�

�  LQ V  PLW 4�   0,� � 4G �$$�11� 

4�,Y   ±�,0 � 1�2 ± 0,1� � E � 1 0�0 LQ �& �$$�1�� 
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1� 

DDEHL LVW 

WD GHU )DNWRU ]XU %HVFKUHLEXQJ GHU %UDQGHQWZLFNOXQJ QDFK 7DEHOOH %%��� )�U :RKQ� 
XQG %�URQXW]XQJHQ NDQQ GHU )DNWRU ]X WD   �00 V JHVHW]W ZHUGHQ� 

E GDV :lUPHVSHLFKHUYHUP|JHQ GHU JHVDPWHQ 8PIDVVXQJVEDXWHLOH LQ � �.VP-� � ��  
QDFK $$��� 

W:: � $K$2    GHU gIIQXQJVIDNWRU LQ P1��� 

$Z GLH )OlFKH GHU 9HQWLODWLRQV|IIQXQJHQ LQ P�� 

KZ GLH JHPLWWHOWH +|KH GHU 9HQWLODWLRQV|IIQXQJHQ LQ P� 

$W GLH *HVDPWIOlFKH GHU XPIDVVHQGHQ %DXWHLOH PLW gIIQXQJVIOlFKHQ LQ P�� 

4G   T � $I ,  GLH *HVDPWEUDQGODVW LP %UDQGUDXP LQ 0- EHL GHU 5HIHUHQ]EUDQGODVWGLFKWH 
T   1 �00 0-�P�� 

%HL EUDQGODVWJHVWHXHUWHQ %UlQGHQ HUJLEW VLFK I�U GLH 5HIHUHQ]EUDQGODVWGLFKWH YRQ T   1 �00 0-�P�� 

GI,PD[,1 4WW � D   LQ V �$$�1�� 

�0000��I,1 �� N4  LQ �&    I�U  N d 0,0� XQG 9�0I1,  4  �& I�U N ! 0,0� �$$�1�� 

GI,PD[,

�
1� 4

4WW


�   LQ V      PLW
�

�
1

G�
�

�,0
DW

W
44

�
��  �$$�1�� 

�0000��I,� �� N4  LQ �&    I�U  N d 0,0� XQG ��01I,�  4  �& I�U N ! 0,0� �$$�1�� 

GI,PD[,

�
��

�
4

4
WW


�

�   LQ V      PLW 4�   0,� � 4G �$$�1�� 

�00001�I�, �� N4  LQ �&     I�U  N d 0,0� XQG ��0I,�  4  �& I�U N ! 0,0� �$$�1�� 

DDEHL LVW 

� �

��1

ZWZZ

�
GI,PD[,

¸
¸

¹

·

¨
¨

©

§

���
 

E$$K$

4
N


 �$$�19� 

$XVJHKHQG YRQ GHU 7HPSHUDWXU]HLWNXUYH I�U GLH 5HIHUHQ]EUDQGODVWGLFKWH �T   1 �00 0-�P�� ODVVHQ VLFK 
7HPSHUDWXU]HLWNXUYHQ I�U EHOLHELJH %UDQGODVWGLFKWHQ T[,G � 1 �00 0-�P� HUPLWWHOQ� DHU DQVWHLJHQGH $VW GHU 
7HPSHUDWXU]HLWNXUYH LQ GHU %UDQGHQWZLFNOXQJV� XQG 9ROOEUDQGSKDVH �%HUHLFK 1 XQG %HUHLFK � LQ %LOG $$�1� LVW 
GDEHL XQDEKlQJLJ YRQ GHU %UDQGODVWGLFKWH� DHU =HLWSXQNW W�,[, EHL GHP GLH 0D[LPDOWHPSHUDWXU T�,[ HUUHLFKW 
ZLUG, LVW EUDQGODVWDEKlQJLJ� EU OlVVW VLFK GLUHNW DXV GHP $QVDW] I�U GLH :lUPHIUHLVHW]XQJVUDWH EHVWLPPHQ� 
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1� 

)�U 41 � 0,� � 4[,G HUJLEW VLFK� 

� � � �� �
GPD[,

��
1G[,

1[�,
���,0

4
WW4

WW


D���
�  LQ V �$$��0� 

DLH ]XJHK|ULJH 7HPSHUDWXU Ĭ�,[ HUPLWWHOW VLFK ]X� 

� � � �
� � 1

1�

1[�,
1�[�, 4444 �

�

�
�� 

WW
WW

 LQ �& �$$��1� 

DDEHL LVW 

WD )DNWRU ]XU %HVFKUHLEXQJ GHU %UDQGHQWZLFNOXQJ QDFK 7DEHOOH %%��� )�U :RKQ� XQG %�URQXW]XQJHQ 
NDQQ GHU )DNWRU ]X tD   �00 V JHVHW]W ZHUGHQ� 

�

�
1

1
� DW

W
4

�
     LQ 0:� 

4[,G   T[,G � $I   PLW T[,G QDFK *OHLFKXQJ �%%�1� 

)�U 41 t 0,� � 4[,G HUJLEW VLFK� 

� �
G[,[�,[,1 ��,0 DW4WW ���   LQ V �$$���� 

DLH ]XJHK|ULJH 7HPSHUDWXU Ĭ�,[ HUPLWWHOW VLFK ]X� 

� �
�0�0 �

[,1�
1

1
[�, ��

�
 W

W
4

4  LQ �& �$$���� 

DLH 7HPSHUDWXU T�,[ ]XP =HLWSXQNW W�,[ OLHJW I�U XQWHUVFKLHGOLFKH %UDQGODVWGLFKWHQ T[,G DXI HLQHU ORJD�
ULWKPLVFKHQ )XQNWLRQ GXUFK �W   0� T0� XQG �W�� T��� 

¸̧
¹

·
¨̈
©

§
�

¸̧
¹

·
¨̈
©

§
�

� 
1

�0
ORJ

1
�0

ORJ

�
10

[,�
10

�[,� W

W

44  LQ �& �$$���� 

DDEHL LVW 

[,�
GPD[,

G[,
[�,

�,0
W

4
4

W �
�

 


 LQ V �$$���� 

IP %HUHLFK ]ZLVFKHQ W   0 XQG W1 �%HUHLFK 1 QDFK %LOG $$�1� VWHLJW GLH 7HPSHUDWXU TXDGUDWLVFK DQ� 

� �
�0�0�� �

�
1

1 ��
�

 W
W

W 4
4  LQ �& I�U 0 d W d W1 �$$���� 
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IP %HUHLFK � ZLUG GHU 7HPSHUDWXUDQVWLHJ GXUFK *OHLFKXQJ �$$���� EHVFKULHEHQ� 

� � � �
� � 1

1[,�

1
1[,��� 4444 �

�
�

�� 
WW

WWW  LQ �&     I�U W1 d W d W� �$$���� 

DHU DEIDOOHQGH $VW LQ %HUHLFK � ZLUG GXUFK *OHLFKXQJ �$$���� EHVFKULHEHQ� 

� � � �
� � [,�

[,�[,�

[,�
[,�[,��� 4�

�

�
�4�4 4

WW
WW

W  LQ �&    I�U W ! W� �$$���� 

DHU =HLWSXQNW HLQHV JHJHEHQHQIDOOV DXIWUHWHQGHQ )ODVKRYHU W1,IR, EHL GHP GLH :lUPHIUHLVHW]XQJVUDWH 
VFKODJDUWLJ DXI LKU 0D[LPXP DQVWHLJW, NDQQ PLW *OHLFKXQJ �$$��9� HUPLWWHOW ZHUGHQ� 

IR
�

IR1, 4WW � D  LQ V �$$��9� 

ZREHL IR4  QDFK *OHLFKXQJ �$$��0� EHVWLPPW ZHUGHQ NDQQ� 

ZZWIR ���,000��,0 K$$4 ����    LQ 0: �$$��0� 

$$�5 %ereFhnunJ Ges :lrPesSeiFherYerP|Jens E 

DDV :lUPHVSHLFKHUYHUP|JHQ E NDQQ DOV �EHU GLH )OlFKHQ GHU 8PIDVVXQJVEDXWHLOH JHZLFKWHWHV 0LWWHO 
EHUHFKQHW ZHUGHQ� =XU %HU�FNVLFKWLJXQJ GHV XQWHUVFKLHGOLFKHQ :lUPHVSHLFKHUYHUP|JHQV EL YRQ :lQGHQ, 
DHFNH XQG %RGHQ NDQQ E HQWVSUHFKHQG *OHLFKXQJ �$$��1� HUPLWWHOW ZHUGHQ� 

� � � �¸
¸

¹

·

¨
¨

©

§
�

¸
¸

¹

·

¨
¨

©

§
� ¦

 
ZW

Q

1L
LL � $$$EE  �$$��1� 

DDEHL LVW 

EL GDV :lUPHVSHLFKHUYHUP|JHQ GHV 8PIDVVXQJVEDXWHLOV L, LQ -��P� � V  � .�� 

$L GLH OEHUIOlFKH GHV 8PIDVVXQJVEDXWHLOV L, LQ P�� 

)�U GLH EUPLWWOXQJ GHV :lUPHVSHLFKHUYHUP|JHQV E N|QQHQ YHUHLQIDFKW GLH LQ 7DEHOOH $$�1 DXIJHI�KUWHQ 
%HLVSLHOH DOV OULHQWLHUXQJ GLHQHQ� 
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1� 

7aEeOOe $$�1 ² =uRrGnunJ YRn EinIOussJruSSen ]uP :lrPesSeiFherYerP|Jen E 

=eiOe EinIOussJruSSe 
:lrPesSeiFherYerP|Jen E 

-��P� � V  � .� 

1 1 � �00 

� � 1 �00 

� � ��0 

ELQIOXVVJUXSSH 1� 
 %DXWHLOH E]Z� %DXVWRIIH PLW JUR�HP :lUPHDEIOXVV ZLH 9HUJODVXQJHQ, $OXPLQLXP, *ODV, SWDKO� 

ELQIOXVVJUXSSH �� 
 %DXWHLOH E]Z� %DXVWRIIH PLW PLWWOHUHP :lUPHDEIOXVV ZLH %HWRQ, /HLFKWEHWRQ PLW HLQHU 5RKGLFKWH 

! 1 000 NJ�P�, .DONVDQGVWHLQ, 0DXHU]LHJHO� 

ELQIOXVVJUXSSH �� 
 %DXWHLOH E]Z� %DXVWRIIH PLW JHULQJHP :lUPHDEIOXVV ZLH %DXVWRIIH PLW HLQHU 5RKGLFKWH d 1 000 NJ�P�, 

ZLH )DVHUGlPPVWRIIH, 3RUHQEHWRQ, +RO], +RO]ZROOH�/HLFKWEDXSODWWHQ, /HLFKWEHWRQ, DlPPSXW], 
PHKUVFKLFKWLJH %DXWHLOH 

 

$$�� DurFhI�hrunJ Ger %ereFhnunJ 

%LOG $$�� ]HLJW VFKHPDWLVFK GHQ $EODXI ]XU %HUHFKQXQJ GHV SDUDPHWULVFKHQ 7HPSHUDWXU]HLWYHUODXIV LQ HLQHP 
)OXVVGLDJUDPP� 

DDV 9HUIDKUHQ GDUI DXFK DXI 5DXP]HOOHQEUlQGH DQJHZHQGHW ZHUGHQ >1@� GDEHL ZLUG GLH VXN]HVVLYH 
%UDQGDXVEUHLWXQJ YRQ 5DXP]HOOH ]X 5DXP]HOOH YHUHLQIDFKW EHU�FNVLFKWLJW� 
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%iOG $$�2 ² SFhePatisFher $EOauI ]ur %estiPPunJ Ges 7ePSeratur]eitYerOauIs eines nat�rOiFhen 
%ranGes Pit GeP YereinIaFhten NaturEranGPRGeOO I�r :Rhn-� %�rR- unG YerJOeiFhEare Nut]unJen Pit 

WD   �00 V 
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NCI 
$nhanJ %% 
�QRUPDWLY� 

 
EinJanJsGaten I�r Gie $nwenGunJ YRn NaturEranGPRGeOOen 

%%�1 $OOJePeines 

DLHVHU $QKDQJ HUVHW]W DIN EN 1991�1����010�1�, $QKDQJ E� DLH 9RUJDEHQ LQ GLHVHP $QKDQJ ]X GHQ 
%UDQGODVWGLFKWHQ LQ *HElXGHQ PLW XQWHUVFKLHGOLFKHU NXW]XQJ XQG ]X GHQ :lUPHIUHLVHW]XQJVUDWHQ EHL 
XQWHUVFKLHGOLFKHQ %HPHVVXQJVEUDQGV]HQDULHQ EHU�FNVLFKWLJHQ QDWLRQDOH XQG LQWHUQDWLRQDOH EUNHQQWQLVVH� DLH 
GHILQLHUWHQ %HPHVVXQJVZHUWH I�U GLH ELQIOXVVJU|�HQ GHU %UDQGHLQZLUNXQJ EHU�FNVLFKWLJHQ DXFK GLH HUIRU�
GHUOLFKH =XYHUOlVVLJNHLW GHU ]X EHPHVVHQGHQ %DXWHLOH XQG 7UDJZHUNH LQ GHU DX�HUJHZ|KQOLFKHQ SLWXDWLRQ 
%UDQG HQWVSUHFKHQG GHP SLFKHUKHLWVNRQ]HSW LQ >�@� DDPLW ZLUG VLFKHUJHVWHOOW, GDVV EHL $QZHQGXQJ GHU 
XQWHUVFKLHGOLFKHQ NDWXUEUDQGPRGHOOH I�U GLH %UDQGVFKXW]EHPHVVXQJ YRQ %DXWHLOHQ XQG 7UDJZHUNHQ GDV 
HUIRUGHUOLFKH QDWLRQDOH SLFKHUKHLWVQLYHDX HUUHLFKW ZLUG� 

%%�2 $nwenGunJsJren]en 

DLH QDFKIROJHQG EHVFKULHEHQHQ ELQJDQJVGDWHQ I�U GLH %HVFKUHLEXQJ GHU %UDQGHLQZLUNXQJHQ EHL QDW�UOLFKHQ 
%UlQGHQ JHOWHQ JUXQGVlW]OLFK I�U DOOH YHUHLQIDFKWHQ XQG DOOJHPHLQHQ %UDQGPRGHOOH QDFK 
DIN EN 1991�1����010�1�, ���, LQ 9HUELQGXQJ PLW GHP LQIRUPDWLYHQ $QKDQJ D VRZLH QDFK $QKDQJ $$ ]X 
GLHVHP NDWLRQDOHQ $QKDQJ� 

%%�� %ranGOastGiFhte 

%%���1 $OOJePeines 

$OV ZHVHQWOLFKH ELQJDQJVJU|�H I�U GLH EUPLWWOXQJ GHU %UDQGHLQZLUNXQJHQ LVW GLH %UDQGODVWGLFKWH PLW LKUHP 
%HPHVVXQJVZHUW HLQ]XVHW]HQ� 

DHU %HPHVVXQJVZHUW GHU %UDQGODVWGLFKWH TI,G LVW DOOJHPHLQ GHILQLHUW GXUFK� 

TIL,I,NGI, JF �� TT  LQ 0-�P� �%%�1� 

DDEHL LVW 

TI,N GLH FKDUDNWHULVWLVFKH %UDQGODVWGLFKWH, EH]RJHQ DXI GLH *UXQGIOlFKH $I GHV %UDQGUDXPHV E]Z� GHU 
NXW]XQJVHLQKHLW LQ 0-�P�� 

F GLH 9HUEUHQQXQJVHIIHNWLYLWlW� I�U GLH LP +RFKEDX PLW %�UR�, :RKQ� XQG YHUJOHLFKEDUHQ NXW]XQJHQ 
W\SLVFKHQ 0LVFKEUDQGODVWHQ PLW HLQHP �EHUZLHJHQGHQ $QWHLO DQ ]HOOXORVHKDOWLJHQ 0DWHULDOLHQ GDUI 
SDXVFKDO F   0,� JHVHW]W ZHUGHQ� 

J IL,T HLQ 7HLOVLFKHUKHLWVEHLZHUW, GHU GLH $XIWUHWHQVZDKUVFKHLQOLFKNHLW HLQHV YROOHQWZLFNHOWHQ %UDQGHV LQ 
GHU NXW]XQJVHLQKHLW VRZLH GLH HUIRUGHUOLFKH =XYHUOlVVLJNHLW GHU %DXWHLOH QDFK %%�� EHU�FNVLFKWLJW� 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 a/2019 Nds. MBl. Nr. 3 a/2019

36

Nds. MBl. Nr. 3 a/2019



DIN EN 1��1-1-2�N$:2015-0� 

1� 

DLH %UDQGODVWGLFKWH NDQQ HQWZHGHU SDXVFKDO �EHU HLQH %UDQGODVWNODVVLIL]LHUXQJ QDFK GHU NXW]XQJ �VLHKH 
%%����� RGHU GXUFK EUKHEXQJ GHU HLQ]HOQHQ %UDQGODVWHQ I�U HLQ EHVWLPPWHV 3URMHNW �VLHKH %%����� EHVWLPPW 
ZHUGHQ� 

:HQQ GLH %UDQGODVWGLFKWH �EHU HLQH %UDQGODVWNODVVLIL]LHUXQJ QDFK GHU NXW]XQJ EHVWLPPW ZLUG, GDQQ LVW ]X 
XQWHUVFKHLGHQ ]ZLVFKHQ %UDQGODVWHQ DXV GHU $UW GHU NXW]XQJ �GXUFK GLH .ODVVLIL]LHUXQJ DEJHGHFNW� XQG JJI� 
]XVlW]OLFKHQ %UDQGODVWHQ DXIJUXQG GHU *HElXGHNRQVWUXNWLRQ �7UDJHOHPHQWH, %HNOHLGXQJHQ XQG $XVU�VWXQJ�, 
GLH QLFKW LQ GHU .ODVVLIL]LHUXQJ HQWKDOWHQ VLQG� 

%%���2 ErPittOunJ Ger %ranGOastGiFhte GurFh .OassiIi]ierunJ naFh Ger Nut]unJ 

DHQ �EOLFKHQ *HElXGHQXW]XQJHQ N|QQHQ GXUFKVFKQLWWOLFKH %UDQGODVWGLFKWHQ ]XJHRUGQHW ZHUGHQ, GLH DXI GLH 
*UXQGIOlFKH Af GHV %UDQGUDXPHV E]Z� GHU NXW]XQJVHLQKHLW EH]RJHQ ZHUGHQ�  

$OV FKDUDNWHULVWLVFKHU :HUW GHU %UDQGODVWGLFKWH TI,N LVW GDV 90 ��4XDQWLO ]X YHUZHQGHQ, GDV GHU 7DEHOOH %%�1, 
SSDOWH �, HQWQRPPHQ ZHUGHQ NDQQ� 

7aEeOOe %%�1 ² %ranGOastGiFhten �in 0-�Pð� I�r YersFhieGene Nut]unJen 

=eiOe Nut]unJ 

%ranGOastGiFhte 
0-�P� 

0itteOwert StanGarGaE-
weiFhunJ 

�0 �-4uantiO 

1 � � 

1 :RKQJHElXGH  ��0 ��� 1 0�� 

� %�URJHElXGH ��0 1�� ��� 

� .UDQNHQKDXV �=LPPHU�  ��0 �9 ��0 

� +RWHO �=LPPHU�  �10 9� ��1 

� %LEOLRWKHN, %�FKHUHL 1 �00 ��0 � 0�� 

� SFKXOH �.ODVVHQ]LPPHU�  ��� ��,� �9� 

� 9HUNDXIVVWlWWH, ELQNDXIV]HQWUXP  �00 1�0 ��� 

� 9HUVDPPOXQJVVWlWWH �7KHDWHU, .LQR�  �00 90 �1� 

9 7UDQVSRUW �|IIHQWOLFKHU %HUHLFK� 100 �0 1�9 
 

DLH LQ 7DEHOOH %%�1 DQJHJHEHQHQ %UDQGODVWGLFKWHQ JHOWHQ QXU I�U %HUHLFKH, GLH I�U GLH MHZHLOLJH NXW]XQJ 
W\SLVFK VLQG, ]� %� %�URUlXPH LQ %�URJHElXGHQ� %HVRQGHUH 5lXPH, ]� %� $UFKLYH RGHU /DJHUUlXPH LQ 
%�URJHElXGHQ, VLQG QDFK %%���� JHVRQGHUW ]X EHWUDFKWHQ� 

%UDQGODVWHQ DXIJUXQG GHU *HElXGHNRQVWUXNWLRQ �7UDJHOHPHQWH, %HNOHLGXQJHQ XQG %HVFKLFKWXQJHQ� VLQG QDFK 
%%���� JHWUHQQW ]X HUPLWWHOQ XQG ]X GHQ %UDQGODVWHQ QDFK 7DEHOOH %%�1 ]X DGGLHUHQ� 

$N0E5.8N* 1 %HL bQGHUXQJHQ GHU 5DXPQXW]XQJ XQG GDPLW GHU ]X *UXQGH ]X OHJHQGHQ %UDQGODVWGLFKWHQ LVW LQ GHU 
5HJHO HLQH QHXH %HXUWHLOXQJ HUIRUGHUOLFK� 

$N0E5.8N* � DLH %UDQGODVWGLFKWHQ LQ IQGXVWULHJHElXGHQ KlQJHQ VWDUN YRQ GHU VSH]LHOOHQ NXW]XQJ DE, GHVKDOE LVW 
GLH $QJDEH YRQ SDXVFKDOHQ DXUFKVFKQLWWVZHUWHQ QLFKW VLQQYROO� )�U GLH EUPLWWOXQJ LP ELQ]HOIDOO �DQDORJ ]X %%����� ZLUG DXI 
GLH NRUPHQUHLKH DIN 1���0 YHUZLHVHQ� 
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%%���� ErPittOunJ Ger %ranGOastGiFhte iP Ein]eOIaOO 

%%�����1 $OOJePeines 

)DOOV HLQH .ODVVLIL]LHUXQJ QDFK GHU NXW]XQJ QLFKW P|JOLFK RGHU QLFKW VLQQYROO LVW, P�VVHQ GLH %UDQGODVWHQ I�U 
GDV VSH]LHOOH OEMHNW XQWHU %HU�FNVLFKWLJXQJ GHU NXW]XQJ HUIDVVW ZHUGHQ� 

%HL GHU EUIDVVXQJ GHU %UDQGODVWHQ XQG LKUHU ORNDOHQ $QRUGQXQJ VLQG GLH JHSODQWH )XQNWLRQ, 0|EOLHUXQJ XQG 
IQVWDOODWLRQ VRZLH P|JOLFKH 9HUlQGHUXQJHQ LP /DXIH GHU =HLW GXUFK XQJ�QVWLJH EQWZLFNOXQJHQ RGHU DQGHUH 
NXW]XQJHQ ]X EHU�FNVLFKWLJHQ� 

)DOOV P|JOLFK, VROOWH GLH %UDQGODVWHUKHEXQJ DQ HLQHP YHUJOHLFKEDUHQ EHVWHKHQGHQ 3URMHNW VR GXUFKJHI�KUW 
ZHUGHQ, GDVV OHGLJOLFK GLH 8QWHUVFKLHGH ]X GHP EHVWHKHQGHQ 3URMHNW YRP $XIWUDJJHEHU DQ]XJHEHQ VLQG� 
NDFK IQEHWULHEQDKPH VLQG GLH %UDQGODVWDQQDKPHQ ]X �EHUSU�IHQ� DLHV JLOW DXFK QDFK NXW]XQJVlQGHUXQJHQ� 

=XVlW]OLFK ]X GHQ %UDQGODVWHQ DXV GHU NXW]XQJ VLQG DXFK EUHQQEDUH SWRIIH GHU *HElXGHNRQVWUXNWLRQ �7UDJ�
HOHPHQWH, %HNOHLGXQJHQ XQG %HVFKLFKWXQJHQ, :lUPHGlPPXQJ� ]X HUIDVVHQ� 

DHU %HPHVVXQJVZHUW GHU %UDQGODVWGLFKWH TI,G LVW GHILQLHUW GXUFK� 

G,PLQI,TIL,
I

LLXLN,L
GI, T

$
+0

T t�
���

 ¦ J
\F

   LQ 0-�P� �%%��� 

DDEHL LVW 

0N,L GLH 0HQJH GHV EUHQQEDUHQ SWRIIHV LQ NJ� 

+XL GLH NHWWR�9HUEUHQQXQJVZlUPH LQ 0-�NJ, VLHKH %%������� 

FL GLH 9HUEUHQQXQJVHIIHNWLYLWlW� 

\L HLQ %HLZHUW ]XU %HU�FNVLFKWLJXQJ JHVFK�W]WHU %UDQGODVWHQ, VLHKH %%������� 

$I GLH *UXQGIOlFKH GHV %UDQGUDXPHV E]Z� GHU NXW]XQJVHLQKHLW LQ P�� 

TI,G,PLQ GHU 0LQGHVWZHUW GHU %UDQGODVWGLFKWH LQ 0-�P�� 

SWlQGLJH %UDQGODVWHQ, YRQ GHQHQ DQJHQRPPHQ ZLUG, GDVV VLH VLFK ZlKUHQG GHU NXW]XQJVGDXHU GHV *HElX�
GHV QLFKW lQGHUQ, VROOWHQ PLW GHQ HUZDUWHWHQ *U|�HQ HUIDVVW ZHUGHQ� 

9HUlQGHUOLFKH %UDQGODVWHQ, YRQ GHQHQ DQJHQRPPHQ ZLUG, GDVV VLH VLFK ZlKUHQG GHU NXW]XQJVGDXHU lQGHUQ, 
VROOWHQ GXUFK *U|�HQ EHU�FNVLFKWLJW ZHUGHQ, GLH ZlKUHQG 90 � GHU NXW]XQJVGDXHU QLFKW �EHUVFKULWWHQ ZHUGHQ 
�90 ��4XDQWLO�� 

DDV XQWHUVFKLHGOLFKH $EEUDQGYHUKDOWHQ GHU EUHQQEDUHQ SWRIIH LQ $EKlQJLJNHLW YRQ LKUHU $UW XQG $QRUGQXQJ 
ZLUG YHUHLQIDFKW PLW GHU 9HUEUHQQXQJVHIIHNWLYLWlW F EHU�FNVLFKWLJW� )�U GLH LP +RFKEDX PLW %�UR�, :RKQ� XQG 
YHUJOHLFKEDUHQ NXW]XQJHQ W\SLVFKHQ 0LVFKEUDQGODVWHQ PLW HLQHP �EHUZLHJHQGHQ $QWHLO DQ ]HOOXORVHKDOWLJHQ 
0DWHULDOLHQ GDUI SDXVFKDO FL   0,� JHVHW]W ZHUGHQ� IQ DOOHQ DQGHUHQ )lOOHQ NDQQ DXI GHU VLFKHUHQ SHLWH OLHJHQG 
I�U )HVWVWRIIH FL   0,�, I�U )O�VVLJNHLWHQ FL   0,9 XQG I�U *DVH FL   1,0 DQJHQRPPHQ ZHUGHQ� 

%HL VHKU JHULQJHU UHFKQHULVFKHU %UDQGODVWGLFKWH LVW XQWHU %HU�FNVLFKWLJXQJ YRQ XQYRUKHUJHVHKHQHQ %UDQG�
ODVWHQ HLQ 0LQGHVWEHPHVVXQJVZHUW TI,G,PLQ   �0 0-�P� DQ]XQHKPHQ� 
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%%�����2 *esFh�t]te %ranGOasten 

%UDQGODVWHQ LQ ELQKDXVXQJHQ, GLH VR EHPHVVHQ VLQG, GDVV LKUH IQWHJULWlW EHLP %UDQG HUKDOWHQ EOHLEW, EUDXFKHQ 
QLFKW EHU�FNVLFKWLJW ]X ZHUGHQ� 

%UDQGODVWHQ LQ QLFKWEUHQQEDUHQ ELQKDXVXQJHQ RKQH EHVRQGHUH %UDQGEHPHVVXQJ, GLH EHL HLQHP %UDQG HUIDK�
UXQJVJHPl� HUKDOWHQ EOHLEHQ, G�UIHQ ZLH IROJW EHU�FNVLFKWLJW ZHUGHQ� 

DLH JU|�WH %UDQGODVW, MHGRFK PLQGHVWHQV 10 � GHU JHVFK�W]WHQ %UDQGODVW, ZLUG PLW \L   1,0 EHU�FNVLFKWLJW� 

:HQQ GLHVH %UDQGODVW ]X]�JOLFK GHU XQJHVFK�W]WHQ %UDQGODVW QLFKW DXVUHLFKW, XP GLH UHVWOLFKH JHVFK�W]WH 
%UDQGODVW �EHU GLH =�QGWHPSHUDWXU ]X HUZlUPHQ, GDQQ GDUI GLH UHVWOLFKH JHVFK�W]WH %UDQGODVW PLW \L   0,0 
EHU�FNVLFKWLJW ZHUGHQ� IQ DOOHQ DQGHUHQ )lOOHQ LVW GHU :HUW \L  HLQ]HOQ ]X HUPLWWHOQ� 

%%������ NettR-9erErennunJswlrPe 

DLH NHWWR�9HUEUHQQXQJVZlUPH VROOWH QDFK DIN EN ISO 1�1� HUPLWWHOW ZHUGHQ� 

DHU )HXFKWHJHKDOW YRQ 0DWHULDOLHQ GDUI ZLH IROJW EHU�FNVLFKWLJW ZHUGHQ� 

+X   +X0 �1 ± 0,01 X� ± 0,0�� X     LQ 0-�NJ �%%��� 

DDEHL LVW 

X GHU )HXFKWHJHKDOW LQ � �0DVVHQDQWHLO�, EH]RJHQ DXI GDV 7URFNHQJHZLFKW� 

+X0 GLH NHWWR�9HUEUHQQXQJVZlUPH GHU WURFNHQHQ 0DWHULDOLHQ� 

DLH NHWWR�9HUEUHQQXQJVZlUPH NDQQ I�U KlXILJ YRUNRPPHQGH )HVWVWRIIH, )O�VVLJNHLWHQ XQG *DVH 
DIN 1���0�� HQWQRPPHQ ZHUGHQ, ZREHL 1 N:K   �,� 0- HQWVSULFKW� 

%%�� :lrPeIreiset]unJsrate 

DHU FKDUDNWHULVWLVFKH :HUW GHU :lUPHIUHLVHW]XQJVUDWH N4  LQ GHU 3KDVH GHU %UDQGHQWZLFNOXQJ XQG ±DXV�
EUHLWXQJ GDUI PLW IROJHQGHU *OHLFKXQJ EHUHFKQHW ZHUGHQ� 

N4   �W  �WD�� �%%��� 

DDEHL LVW 

W GLH =HLW QDFK GHU %UDQGHQWVWHKXQJ LQ V� 

WD GLH =HLW, GLH HUIRUGHUOLFK LVW, ELV HLQH :lUPHIUHLVHW]XQJVUDWH YRQ 1 0: HUUHLFKW ZLUG, LQ V� 

DHU 3DUDPHWHU WD I�U YHUVFKLHGHQH NXW]XQJHQ NDQQ DXV 7DEHOOH %%�� HQWQRPPHQ ZHUGHQ� DDEHL KDQGHOW HV 
VLFK XP FKDUDNWHULVWLVFKH :HUWH, GLH HWZD HLQHP 90 ��4XDQWLO GHU VWDWLVWLVFKHQ 9HUWHLOXQJ HQWVSUHFKHQ� 

%HL HLQHU H[WUHP VFKQHOOHQ %UDQGDXVEUHLWXQJ LVW WD   �� V DQ]XQHKPHQ� 
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7aEeOOe %%�2 ² ParaPeter WD I�r Gie %ranGentwiFNOunJsShase unG Pa[iPaOe IOlFhenEe]RJene 
:lrPeIreiset]unJsrate 5+5I I�r Gie statiRnlre Phase Eei YersFhieGenen Nut]unJen 

�FharaNteristisFhe :erte� 

=eiOe Nut]unJ 
%ranGausEreitunJ 

WD  
V 

5+5I   
0:�P� 

1 � � 

1 :RKQJHElXGH  PLWWHO �00 0,�� 
� %�URJHElXGH PLWWHO �00 0,�� 
� .UDQNHQKDXV �=LPPHU�  PLWWHO �00 0,�� 
� +RWHO �=LPPHU�  PLWWHO �00 0,�� 
� %LEOLRWKHN, %�FKHUHL PLWWHO ��0 0,�0 
� SFKXOH �.ODVVHQ]LPPHU�  PLWWHO �00 0,1� 
� 9HUNDXIVVWlWWH, ELQNDXIV]HQWUXP  VFKQHOO 1�0 0,�� 
� 9HUVDPPOXQJVVWlWWH �7KHDWHU, .LQR�  VFKQHOO 1�0 0,�0 
9 7UDQVSRUW �|IIHQWOLFKHU %HUHLFK�  ODQJVDP �00 0,�� 

 

DLH :lUPHIUHLVHW]XQJVUDWH ZLUG GXUFK HLQ KRUL]RQWDOHV 3ODWHDX EHJUHQ]W, GDV GHU VWDWLRQlUHQ 3KDVH GHV 
YROOHQWZLFNHOWHQ %UDQGHV HQWVSULFKW, PLW GHP FKDUDNWHULVWLVFKHQ :HUW PD[,N4 � 

)�U EUDQGODVWJHVWHXHUWH %UlQGH NDQQ GHU FKDUDNWHULVWLVFKH :HUW GHU PD[LPDOHQ :lUPHIUHLVHW]XQJVUDWH PLW 
*OHLFKXQJ �%%��� EHVWLPPW ZHUGHQ� 

NI,PD[,4   5+5I � $I       LQ 0: �%%��� 

DDEHL LVW 

5+5I GHU FKDUDNWHULVWLVFKH :HUW GHU IOlFKHQEH]RJHQHQ :lUPHIUHLVHW]XQJVUDWH QDFK 7DEHOOH %%�� LQ 
0:�P�� 5+5I ist GLH PD[LPDOH :lUPHIUHLVHW]XQJVUDWH, GLH DXI 1 P� EHL HLQHP EUDQGODVW�
JHVWHXHUWHQ %UDQG HUUHLFKW ZLUG� 

$I GLH PD[LPDOH %UDQGIOlFKH, LQ GHU 5HJHO GLH *UXQGIOlFKH GHV %UDQGUDXPHV LQ P�� 

)�U YHQWLODWLRQVJHVWHXHUWH %UlQGH LQ 5lXPHQ ELV �00 P� *UXQGIOlFKH NDQQ GLH PD[LPDOH :lUPHIUHLVHW]XQJV�
UDWH LP %UDQGUDXP YHUHLQIDFKW QDFK *OHLFKXQJ �%%��� EHVWLPPW ZHUGHQ� 

ZZXY,NPD[, 1,0 K$+4 ���� F     LQ 0: �%%��� 

DDEHL LVW 

$Z GLH )OlFKH GHU 9HQWLODWLRQV|IIQXQJHQ LQ P�� 

KZ GLH JHPLWWHOWH OLFKWH +|KH GHU 9HQWLODWLRQV|IIQXQJHQ LQ P� 

+X GLH NHWWR�9HUEUHQQXQJVZlUPH GHU PD�JHEHQGHQ %UDQGODVW LQ 0-�NJ� LP +RFKEDX GDUI LQ GHU 
5HJHO GHU :HUW I�U +RO] +X   1�,� 0-�NJ YHUZHQGHW ZHUGHQ� 

�F GLH 9HUEUHQQXQJVHIIHNWLYLWlW� LP +RFKEDX GDUI I�U W\SLVFKH 0LVFKEUDQGODVWHQ SDXVFKDO F   0,� 
DQJHQRPPHQ ZHUGHQ, DQVRQVWHQ VLHKH ]� %� >�@� 
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$N0E5.8N*  )�U 5lXPH PLW PHKU DOV �00 P� *UXQGIOlFKH OLHJW GLH :lUPHIUHLVHW]XQJVUDWH QDFK *OHLFKXQJ �%%��� 
]XQHKPHQG DXI GHU VLFKHUHQ SHLWH� IQ GLHVHP )DOO ZLUG GLH 9HUZHQGXQJ HLQHV HUZHLWHUWHQ %UDQGPRGHOOV QDFK $QKDQJ D 
HPSIRKOHQ� %HL %HDFKWXQJ GHU $QZHQGXQJVJUHQ]HQ �DXUFKPHVVHU GHU %UDQGIOlFKH � 10 P, :lUPHIUHLVHW]XQJVUDWH 
� �0 0:� GDUI GLH WKHUPLVFKH ELQZLUNXQJ JJI� I�U HLQHQ ORNDOHQ %UDQG QDFK $QKDQJ & HUPLWWHOW ZHUGHQ� 

DLH PD[LPDOH :lUPHIUHLVHW]XQJVUDWH LVW GHU NOHLQHUH GHU EHLGHQ 0D[LPDOZHUWH GHV YHQWLODWLRQVJHVWHXHUWHQ 
XQG GHV EUDQGODVWJHVWHXHUWHQ %UDQGHV� 

^ `

PD[�N PD[�I�N PD[�Y�NPLQ �4 4 4     �%%��� 

DHU %HPHVVXQJVZHUW GHU PD[LPDOHQ :lUPHIUHLVHW]XQJVUDWH HUJLEW VLFK QDFK *OHLFKXQJ �%%��� 

4IL,PD[,NGPD[, J� 44   �%%��� 

DDEHL LVW 

4IL,J  GHU 7HLOVLFKHUKHLWVEHLZHUW QDFK %%����� 

DDV KRUL]RQWDOH 3ODWHDX GHU :lUPHIUHLVHW]XQJVUDWH HQGHW, ZHQQ �0 � GHU JHVDPWHQ %UDQGODVW DXIJHEUDXFKW 
VLQG� )�U GLH DQVFKOLH�HQGH $ENOLQJSKDVH GDUI YHUHLQIDFKW HLQ OLQHDUHU 9HUODXI DQJHQRPPHQ ZHUGHQ� 

IQ 5lXPHQ PLW *UXQGIOlFKHQ ELV ]X �00 P� RKQH gIIQXQJHQ LQ GHU DDFK� RGHU DHFNHQIOlFKH NDQQ HV LQ GHU 
3KDVH GHU %UDQGHQWZLFNOXQJ ]X HLQHP )ODVKRYHU NRPPHQ, ZHQQ GLH :lUPHIUHLVHW]XQJVUDWH GHQ :HUW IR4  
QDFK *OHLFKXQJ �%%��D� �EHUVFKUHLWHW� 

ZZWIR ���,000��,0 K$$4 ����   LQ 0: �%%��D� 

PLW  

$W *HVDPWIOlFKH GHU XPIDVVHQGHQ %DXWHLOH PLW gIIQXQJVIOlFKHQ LQ P�� 

$Z gIIQXQJVIOlFKH LQ P�� 

KZ JHPLWWHOWH OLFKWH +|KH GHU gIIQXQJHQ, JHPHVVHQ YRQ GHU 8QWHU� ELV ]XU OEHUNDQWH GHU gIIQXQJ, LQ P� 

DHU ]XJHK|ULJH =HLWSXQNW W1,IR NDQQ PLW *OHLFKXQJ �%%��E� HUPLWWHOW ZHUGHQ� 

IR
�

IR1, 4WW � D  LQ V �%%��E� 

$XI GHU VLFKHUHQ SHLWH OLHJHQG LVW DQ]XQHKPHQ, GDVV ]X GLHVHP =HLWSXQNW GLH :lUPHIUHLVHW]XQJVUDWH 
VFKODJDUWLJ DXI LKUHQ 0D[LPDOZHUW QDFK *OHLFKXQJ �%%��� DQVWHLJW� 

$N0E5.8N* SRIHUQ HLQ )ODVKRYHU QDFK *OHLFKXQJ �%%��D� XQG �%%��E� ]X EHU�FNVLFKWLJHQ LVW, LVW GLH %UDQG�
HQWZLFNOXQJVSKDVH HQWVSUHFKHQG %LOG %%�1 ]X YHUN�U]HQ, DLH VWDWLRQlUH 3KDVH XQG GLH $ENOLQJSKDVH VHW]HQ IU�KHU HLQ, 
VR GDVV GLH DXIJH]HKUWH %UDQGODVW �)OlFKHQLQWHJUDO GHU :lUPHIUHLVHW]XQJVUDWH� LQ GLHVHQ 3KDVHQ JOHLFK GHUMHQLJHQ EHL 
HLQHP %UDQG RKQH )ODVKRYHU LVW� 

DHU JHVDPWH =HLWYHUODXI GHU :lUPHIUHLVHW]XQJVUDWH LVW VFKHPDWLVFK LQ %LOG %%�1 GDUJHVWHOOW� 
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LeJenGe 

1 EQWZLFNOXQJVSKDVH 
� VWDWLRQlUH 3KDVH 
� $ENOLQJSKDVH 
D W��$QVWLHJ 
E �0 � GHU %UDQGODVW YHUEUDQQW 
F 9HUODXI EHL )ODVKRYHU 
; =HLW LQ PLQ 
< :lUPHIUHLVHW]XQJVUDWH 

%iOG %%�1 ² =eitYerOauI Ger :lrPeIreiset]unJsrate Pit EntwiFNOunJsShase� 
statiRnlrer Phase �9ROOEranG� unG $ENOinJShase 

%%�5 SiFherheitsNRn]eSt 

%%�5�1 $uItretenswahrsFheinOiFhNeit eines %ranGes 

DLH HUIRUGHUOLFKH =XYHUOlVVLJNHLW YRQ WUDJHQGHQ XQG�RGHU UDXPDEVFKOLH�HQGHQ %DXWHLOHQ HLQHV *HElXGHV LP 
%UDQGIDOO KlQJW YRQ GHU $XIWUHWHQVZDKUVFKHLQOLFKNHLW HLQHV SFKDGHQIHXHUV LQ HLQHU NXW]XQJVHLQKHLW HLQHV 
*HElXGHV XQG GHQ PLW GHP EUDQGEHGLQJWHQ 9HUVDJHQ GHU %DXWHLOH YHUEXQGHQHQ SFKDGHQVIROJHQ DE� 

DLH $XIWUHWHQVZDKUVFKHLQOLFKNHLW SIL HLQHV SFKDGHQIHXHUV LQ HLQHU EUDQGVFKXW]WHFKQLVFK ZLUNVDP DEJH�
WUHQQWHQ NXW]XQJVHLQKHLW PLW GHU *UXQGIOlFKH $I LQ HLQHP %H]XJV]HLWUDXP YRQ 1 -DKU NDQQ PLW *OHLFKXQJ 
�%%�9� HUPLWWHOW ZHUGHQ� 

SIL   S1 � S� � S� �%%�9� 

DDEHL LVW 

S1 GLH MlKUOLFKH $XIWUHWHQVZDKUVFKHLQOLFKNHLW HLQHV EQWVWHKXQJVEUDQGHV LQ GHU NXW]XQJVHLQKHLW LQ D±1� 

S� GLH $XVIDOOZDKUVFKHLQOLFKNHLW GHU PDQXHOOHQ %UDQGEHNlPSIXQJ� 

S� GLH $XVIDOOZDKUVFKHLQOLFKNHLW GHU %UDQGEHNlPSIXQJ GXUFK HLQH DXWRPDWLVFKH /|VFKDQODJH LP 
$QIRUGHUXQJVIDOO� 
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DLH MlKUOLFKH $XIWUHWHQVZDKUVFKHLQOLFKNHLW S1 YRQ PLQGHVWHQV HLQHP EQWVWHKXQJVEUDQG LQ GHU NXW]XQJVHLQKHLW 
NDQQ QDFK *OHLFKXQJ �%%�10� XQWHU %HU�FNVLFKWLJXQJ GHU PHLVW XQWHUSURSRUWLRQDO PLW GHU *UXQGIOlFKH $I 
ZDFKVHQGHQ %UDQGHQWVWHKXQJVKlXILJNHLW EHVWLPPW ZHUGHQ� 

S1   1 ± H[S �a � $E� | a � $E �%%�10� 

DDEHL LVW 

$I GLH *UXQGIOlFKH GHU EUDQGVFKXW]WHFKQLVFK DEJHWUHQQWHQ NXW]XQJVHLQKHLW LQ P��  

a GHU %DVLVZHUW GHU EH]RJHQHQ %UDQGHQWVWHKXQJVKlXILJNHLW MH 4XDGUDWPHWHU LQ �P� ā a�±1� 

E GHU YRQ GHU NXW]XQJ XQG GHU 8QWHUWHLOXQJ GHU NXW]XQJVHLQKHLW �5DXP]HOOHQ� DEKlQJLJH E[SRQHQW� 

=DKOHQZHUWH I�U a XQG E VLQG LQ 7DEHOOH %%�� I�U YHUVFKLHGHQH NXW]XQJHQ DQJHJHEHQ� 

9HUHLQIDFKHQG GDUI GLH GXUFKVFKQLWWOLFKH $XIWUHWHQVZDKUVFKHLQOLFKNHLW S1 YRQ PLQGHVWHQV HLQHP EQWVWHKXQJV�
EUDQG MH -DKU LQ HLQHU NXW]XQJVHLQKHLW DXV 7DEHOOH %%��, OHW]WH SSDOWH HQWQRPPHQ ZHUGHQ� DLHVH :HUWH 
JHOWHQ I�U GXUFKVFKQLWWOLFKH *UXQGIOlFKHQ $I HQWVSUHFKHQG JHQXW]WHU %HUHLFKH� 
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2� 

7aEeOOe %%�� ² $uItretenswahrsFheinOiFhNeit S1 YRn PinGestens eineP EntstehunJsEranG Me 
Nut]unJseinheit unG -ahr in $EhlnJiJNeit YRn Ger Nut]unJ 

=eiOe Nut]unJ 

$uItretenswahrsFheinOiFhNeit  
Me Nut]unJseinheit unG -ahr 

S1 § a � $E S1 

a 
1��P� ā a� E  

1�a 

1 � � 

1 :RKQJHElXGH �,�E�� 0,9 ��0E�� 

� %�URJHElXGH �,9E�� 0,9 �,�E�� 

� .UDQNHQKDXV, 3IOHJHKHLP �,0E�� 0,�� �,0E�1 

� +RWHO, %HKHUEHUJXQJVVWlWWH �,0E�� 1,0 �,�E�� 

� SFKXOH, %LOGXQJVHLQULFKWXQJ �,0E�� 0,�� �,0E�� 

� 9HUNDXIVVWlWWH, *HVFKlIWVKDXV  �,�E�� 1,0 �,�E�� 

� |IIHQWOLFKH 9HUVDPPOXQJVVWlWWH �7KHDWHU, .LQR� 
VRQVWLJH 9HUVDPPOXQJVVWlWWH �]� %� DLVNRWKHN� 9,�E�� 0,�� 

1,0 
�,0E�� 
1,�E�1 

 

DLH $XVIDOOZDKUVFKHLQOLFKNHLW S� GHU PDQXHOOHQ %UDQGEHNlPSIXQJ EHU�FNVLFKWLJW VRZRKO GLH SHOEVWKLOIHPD��
QDKPHQ GHU NXW]HU DOV DXFK GLH /|VFKDUEHLWHQ GHU )HXHUZHKU� 

S�   S�,1 � S�,� �%%�11� 

DLH $XVIDOOZDKUVFKHLQOLFKNHLW GHU PDQXHOOHQ %UDQGEHNlPSIXQJ GXUFK GLH NXW]HU GDUI LP $OOJHPHLQHQ PLW 
S�,1   0,� DQJHQRPPHQ ZHUGHQ� 

DLH $XVIDOOZDKUVFKHLQOLFKNHLW YRQ /|VFKDUEHLWHQ GHU )HXHUZHKU KlQJW HLQHUVHLWV YRQ GHU 9RUQDKPH]HLW 
�  $ODUPLHUXQJV]HLW � +LOIVIULVW� XQG GHU SWlUNH GHU )HXHUZHKU XQG DQGHUHUVHLWV YRQ GHU %UDQGDXVEUHLWXQJ ELV 
]XP %HJLQQ GHU /|VFKDUEHLWHQ DE� %HL HLQHU |IIHQWOLFKHQ )HXHUZHKU PLW HLQHU GXUFKVFKQLWWOLFKHQ 9RUQDKPH]HLW 
YRQ ELV ]X 1� PLQ NDQQ SDXVFKDO PLW S�,�   0,� JHUHFKQHW ZHUGHQ� %HL HLQHU %HWULHEV� RGHU :HUNIHXHUZHKU 
NDQQ S�,� DXIJUXQG GHU N�U]HUHQ 9RUQDKPH]HLW XQG HLQHU DXI GDV VSH]LHOOH OEMHNW DXVJHULFKWHWHQ SWlUNH XQG 
$XVVWDWWXQJ JJI� GHXWOLFK JHULQJHU VHLQ� 

=DKOHQZHUWH S�,� I�U GLH %UDQGEHNlPSIXQJ GXUFK HLQH |IIHQWOLFKH )HXHUZHKU E]Z� %HWULHEVIHXHUZHKU N|QQHQ 
GHU 7DEHOOH %%�� HQWQRPPHQ ZHUGHQ� =ZLVFKHQ GHQ DQJHJHEHQHQ 9RUQDKPH]HLWHQ GDUI OLQHDU LQWHUSROLHUW 
ZHUGHQ� 

DLH $XVIDOOZDKUVFKHLQOLFKNHLW S� GHU %UDQGEHNlPSIXQJ PLWWHOV HLQHU DXWRPDWLVFKHQ /|VFKDQODJH KlQJW YRQ 
GHU $UW XQG $XVOHJXQJ XQG GHP =HLWSXQNW GHU $XVO|VXQJ GHU /|VFKDQODJH DE� 

=DKOHQZHUWH S� I�U GLH $XVIDOOZDKUVFKHLQOLFKNHLW YHUVFKLHGHQHU /|VFKDQODJHQ N|QQHQ GHU 7DEHOOH %%�� 
HQWQRPPHQ ZHUGHQ� 
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7aEeOOe %%�� ² $usIaOOwahrsFheinOiFhNeit S�,� E]w� S� Ger %ranGEeNlPSIunJ Eei $nIRrGerunJ 

=eiOe %ranGEeNlPSIunJ 
GurFh 

$usIaOOwahrsFheinOiFhNeit 
Eei $nIRrGerunJ 

S�,� S� 

1 � 

1 
1D 
1E 

|IIHQWOLFKH )HXHUZHKU PLW 9RUQDKPH]HLW 
   � 1� PLQ 
   ! �0 PLQ 

 
0,� 
0,� 

 

� 
�D 
�E 

%HWULHEVIHXHUZHKU PLW 9RUQDKPH]HLWD   
   � 10 PLQ �YLHU SWDIIHOQ� 
   � 10 PLQ �]ZHL SWDIIHOQ� 

 
0,0� 
0,0� 

 

� 
 
�D 
�E 
�F 
�G 

$XWRPDWLVFKH /|VFKDQODJH 
 SSULQNOHUDQODJH 
  QDFK 9GS�&E$ SWDQGDUG 
  LQ DQGHUHQ )lOOHQ 
 SRQVWLJH :DVVHUO|VFKDQODJH 
 *DVO|VFKDQODJH 

 

 
 

0,0� 
0,0� 
0,1 
0,1 

D $XWRPDWLVFKH %UDQGPHOGXQJ XQG $ODUPLHUXQJ ZHUGHQ YRUDXVJHVHW]W� 

 

%%�5�2 ErIRrGerOiFhe =uYerOlssiJNeit iP %ranGIaOO 

$XV GHU I�U DOOH /DVWIlOOH JHOWHQGHQ ]XOlVVLJHQ 9HUVDJHQVZDKUVFKHLQOLFKNHLW SI YRQ %DXWHLOHQ XQG GHU 
MlKUOLFKHQ $XIWUHWHQVZDKUVFKHLQOLFKNHLW SIL YRQ PLQGHVWHQV HLQHP SFKDGHQIHXHU LQ GHU EHWUHIIHQGHQ 
NXW]XQJVHLQKHLW QDFK *OHLFKXQJ �%%�10� GDUI HLQH ]XOlVVLJH EHGLQJWH 9HUVDJHQVZDKUVFKHLQOLFKNHLW SI,IL LP 
%UDQGIDOO E]Z� GHU GDPLW YHUNQ�SIWH =XYHUOlVVLJNHLWVLQGH[ EIL ZLH IROJW HUPLWWHOW ZHUGHQ�  

SI   )�±E� �%%�1�� 

IL

I
ILI, S

SS   �%%�1�� 

� �ILI,
1

IL S�� )E  �%%�1�� 

DDEHL LVW ) � � GLH )XQNWLRQ GHU SWDQGDUG�NRUPDOYHUWHLOXQJ XQG )±1 GHUHQ 8PNHKUIXQNWLRQ� 

:HUWH I�U SI LQ *OHLFKXQJ �%%�1�� E]Z� I�U GHQ =XYHUOlVVLJNHLWVLQGH[ E QDFK *OHLFKXQJ �%%�1�� N|QQHQ LQ 
$EKlQJLJNHLW YRQ GHU GHU NXW]XQJ XQG GHQ SFKDGHQVIROJHQ EHL HLQHP %DXWHLOYHUVDJHQ DXV 7DEHOOH %%�� 
HQWQRPPHQ ZHUGHQ� :HQQ NHLQH QlKHUHQ $QJDEHQ YRUOLHJHQ, VLQG GLH :HUWH I�U PLWWOHUH SFKDGHQVIROJHQ ]X 
YHUZHQGHQ� 
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7aEeOOe %%�5 ² 5iFhtwerte I�r Gen =uYerOlssiJNeitsinGe[ E unG Gie ]uJeh|riJe 
9ersaJenswahrsFheinOiFhNeit SI �%e]uJs]eitrauP 1 -ahr� Eei YersFhieGenen Nut]unJen 

=eiOe Nut]unJ 

SFhaGensIROJen 

hRFh PitteO JerinJ 

E SI E SI E SI 

1D 1E �D �E �D �E 

1 
:RKQJHElXGH, 
%�URJHElXGH XQG 
YHUJOHLFKEDUH NXW]XQJHQ  

�,� 1,�E�� �,� 1,�E�� �,� 1,1E�� 

 *HElXGHNODVVHQ QDFK 0%O    � � �  � � � 

� 

� 

� 

� 

� 

� 

.UDQNHQKDXV, 3IOHJHKHLP 

%HKHUEHUJXQJVVWlWWH, +RWHO  

SFKXOH 

9HUNDXIVVWlWWH 

9HUVDPPOXQJVVWlWWH 

+RFKKDXV 

�,� 1,0E�� �,� 1,�E�� �,� 1,�E�� 

� /DQGZLUWVFKDIWOLFK JHQXW]WH *HElXGH ² ² �,� 1,�E�� �,� 1,1E�� 
 

%%�5�� 7eiOsiFherheitsEeiwerte JIL I�r Gie EinIOussJr|�en Ger %ranGeinwirNunJ 

0LW GHU EHGLQJWHQ 9HUVDJHQVZDKUVFKHLQOLFKNHLW LP %UDQGIDOO SI,IL QDFK *OHLFKXQJ �%%�1�� E]Z� GHP ]XJHK|�
ULJHQ =XYHUOlVVLJNHLWVLQGH[ EIL QDFK *OHLFKXQJ �%%�1�� N|QQHQ GLH %HPHVVXQJVZHUWH I�U GLH PD�JHEHQGHQ 

ELQIOXVVJU|�HQ GHU %UDQGHLQZLUNXQJ, GLH %UDQGODVWGLFKWH T XQG GLH :lUPHIUHLVHW]XQJVUDWH 4 , GHILQLHUW 
ZHUGHQ� 

$N0E5.8N* DLH %UDQGODVWGLFKWH QDFK %%�� E]Z� %%�� EHVWLPPW PD�JHEOLFK GLH DDXHU GHV %UDQGHV XQG GDPLW DXFK 
GLH PLW GHU %UDQGGDXHU ]XQHKPHQGH %UDQGUDXPWHPSHUDWXU� IQ GHU IU�KHQ 3KDVH GHV %UDQGHV KDW GLH :lUPHIUHL�
VHW]XQJVUDWH QDFK %%�� GLH PD�JHEHQGH ELQIOXVVJU|�H� 

DHU %HPHVVXQJVZHUW GHU %UDQGODVWGLFKWH HUJLEW VLFK QDFK *OHLFKXQJ �%%�1� DXV GHP FKDUDNWHULVWLVFKHQ :HUW 
TI,N �90 ��4XDQWLO� XQG HLQHP 7HLOVLFKHUKHLWVEHLZHUW JIL,T� 

%HL EUPLWWOXQJ GHU %UDQGODVWGLFKWH GXUFK .ODVVLIL]LHUXQJ GHU NXW]XQJ QDFK %%���� HUJLEW VLFK GHU 7HLOVLFKHU�
KHLWVEHLZHUW JIL,T LQ $EKlQJLJNHLW YRP HUIRUGHUOLFKHQ =XYHUOlVVLJNHLWVLQGH[ EIL DXV *OHLFKXQJ �%%�1��� 

� �� �� �> @
� �� �> @9,0OQOQ����,0��,01

OQOQ����,0��,01 IL
IL �����

������
 

9
9 ED)

J  �%%�1�� 

DDEHL LVW )� � GLH )XQNWLRQ GHU SWDQGDUG�NRUPDOYHUWHLOXQJ� )�U 9 LVW GHU 9DULDWLRQVNRHIIL]LHQW GHU %UDQG�
ODVWGLFKWH PLW 9T   0,� HLQ]XVHW]HQ, GHU SHQVLWLYLWlWVIDNWRU D �DOV 0D� I�U GHQ SWUHXXQJVHLQIOXVV� ZLUG ]X 
D   0,� DQJHQRPPHQ� 

DHU 7HLOVLFKHUKHLWVEHLZHUW JIL,T GDUI DXFK DXV %LOG %%��, .XUYH 1, HQWQRPPHQ ZHUGHQ� 
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2� 

%HL EUPLWWOXQJ GHU %UDQGODVWGLFKWH LP ELQ]HOIDOO QDFK %%���� HUJLEW VLFK GHU 7HLOVLFKHUKHLWVEHLZHUW JIL,T DXV 
*OHLFKXQJ �%%�1��, LQGHP I�U 9 GHU UHGX]LHUWH 9DULDWLRQVNRHIIL]LHQW 9T   0,� HLQJHVHW]W XQG GHU SHQVLWLYL�
WlWVIDNWRU D   0,� EHLEHKDOWHQ ZLUG� DHU 7HLOVLFKHUKHLWVEHLZHUW JIL,T GDUI DXFK DXV %LOG %%��, .XUYH � DEJHOHVHQ 
ZHUGHQ�  

DHU 7HLOVLFKHUKHLWVEHLZHUW I�U GLH :lUPHIUHLVHW]XQJVUDWH 4  QDFK %%�� HUJLEW VLFK DXV GHU *OHLFKXQJ �%%�1�� 
PLW GHP 9DULDWLRQVNRHIIL]LHQW 49    0,� XQG GHP SHQVLWLYLWlWVIDNWRU D   0,�� EU HQWVSULFKW GDPLW GHP 

7HLOVLFKHUKHLWVEHLZHUW JIL,T EHL EUPLWWOXQJ GHU %UDQGODVWGLFKWH LP ELQ]HOIDOO QDFK %%�����  

DHU 7HLOVLFKHUKHLWVEHLZHUW 4IL,J  GDUI DXFK DXV %LOG %%��, .XUYH �, DEJHOHVHQ ZHUGHQ� 

 

LeJenGe 

1 %UDQGODVWGLFKWH QDFK %%���� 
� :lUPHIUHLVHW]XQJVUDWH QDFK %%�� XQG %UDQGODVWGLFKWH QDFK %%���� 

%iOG %%�2 ² 7eiOsiFherheitsEeiwerte I�r Gie EinIOussJr|�en eines NaturEranGes 
Ee]RJen auI Gie GeIinierten FharaNteristisFhen :erte ��0 �-4uantiO� 

SI,IL ȕIL 

�,0E�01 0,00 

�,0E�01 0,�� 

�,1E�01 0,�0 

�,�E�01 0,�� 

1,�E�01 1,00 

1,1E�01 1,�� 

�,�E�0� 1,�0 

�,0E�0� 1,�� 

�,�E�0� �,00 

1,�E�0� �,�� 

�,�E�0� �,�0 

�,0E�0� �,�� 

1,�E�0� �,00 

�,�E�0� �,�� 

�,�E�0� �,�0 

�,�E�0� �,�� 

�,�E�0� �,00 
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�0 

NCI 
$nhanJ CC 
�LQIRUPDWLY� 

 
Pr�IunJ unG 9aOiGierunJ YRn 5eFhenSrRJraPP I�r 

%ranGsFhut]naFhweise PitteOs aOOJePeiner 5eFhenYerIahren 

CC�1 $OOJePeines 

DLH SK\VLNDOLVFKHQ, PDWKHPDWLVFKHQ XQG PHFKDQLVFKHQ 5HFKHQJUXQGODJHQ YRQ 5HFKHQSURJUDPPHQ I�U 
%UDQGVFKXW]QDFKZHLVH PLW DOOJHPHLQHQ 5HFKHQYHUIDKUHQ VROOWHQ LP +LQEOLFN DXI GLH WKHUPLVFKH $QDO\VH, 
4XHUVFKQLWWVDQDO\VH XQG S\VWHPDQDO\VH YDOLGLHUW VHLQ� =LHO GLHVHV $QKDQJV && LVW HV, GLH $QZHQGEDUNHLW GHU 
3URJUDPPH I�U HLQH LQJHQLHXUPl�LJH EUDQGVFKXW]WHFKQLVFKH %HPHVVXQJ YRQ %DXWHLOHQ XQG 7UDJZHUNHQ 
DQKDQG HLQHU KLQUHLFKHQGHQ $Q]DKO YRQ 9DOLGLHUXQJVEHLVSLHOHQ ]X �EHUSU�IHQ XQG GDPLW DXFK GLH 
$QZHQGEDUNHLW GHU 5HFKHQSURJUDPPH DXI UHDOH 7UDJZHUNH ]X EHZHUWHQ� 

EV ZHUGHQ GLH HLQ]HOQHQ SFKULWWH GHU NDFKZHLVI�KUXQJ QDFKHLQDQGHU DQKDQG HLQGHXWLJHU %HXUWHLOXQJVNULWH�
ULHQ YDOLGLHUW� DD]X ZLUG PLW +LOIH HLQHU 3U�IPDWUL[ SDUDPHWHUDEKlQJLJ GLH 5HFKHQJHQDXLJNHLW GHV YHUZHQ�
GHWHQ 3URJUDPPV I�U GDV EHWUHIIHQGH %HXUWHLOXQJVNULWHULXP �EHUSU�IW� IQ GHU 3U�IPDWUL[ VLQG I�U GDV MHZHLOLJH 
%HLVSLHO ]XP 9HUJOHLFK HQWZHGHU H[LVWLHUHQGH DQDO\WLVFKH /|VXQJHQ RGHU EUJHEQLVVH YRQ %HUHFKQXQJHQ 
DQHUNDQQWHU 3URJUDPPH DXIJHI�KUW� DDPLW VLQG GLH PLW GHP ]X SU�IHQGHQ 5HFKHQSURJUDPP HU]LHOWHQ EUJHE�
QLVVH ]X YHUJOHLFKHQ� DLH $EZHLFKXQJHQ VROOWHQ LQQHUKDOE ]XOlVVLJHU 7ROHUDQ]HQ OLHJHQ� 

:HQQ QLFKW EHL DOOHQ %HXUWHLOXQJVNULWHULHQ GLH ]XOlVVLJHQ 7ROHUDQ]HQ HLQJHKDOWHQ ZHUGHQ, LVW DXFK HLQH 
ELQVFKUlQNXQJ GHV $QZHQGXQJVEHUHLFKV GHU 3URJUDPPH P|JOLFK� %HLVSLHOVZHLVH VLQG 3URJUDPPH, GLH GDV 
S\VWHPYHUKDOWHQ �$XIODJHUEHGLQJXQJHQ, %HODVWXQJ� QLFKW KLQUHLFKHQG JHQDX HUIDVVHQ, QLFKW I�U GLH 
EUDQGVFKXW]WHFKQLVFKH %HPHVVXQJ YRQ VWDWLVFK XQEHVWLPPWHQ XQG�RGHU VWDELOLWlWVJHIlKUGHWHQ S\VWHPHQ 
JHHLJQHW� DLH 3URJUDPPH N|QQHQ DEHU GXUFKDXV I�U GLH EUDQGVFKXW]WHFKQLVFKH %HPHVVXQJ YRQ VWDWLVFK 
EHVWLPPWHQ %LHJHEDXWHLOHQ HLQJHVHW]W ZHUGHQ� 

DLH %HLVSLHOVDPPOXQJ ZXUGH LP 5DKPHQ GHV )RUVFKXQJVYRUKDEHQV >�@ HUDUEHLWHW XQG DQ GLH DNWXHOOHQ 
)DVVXQJHQ GHU EXURFRGH�%UDQGVFKXW]WHLOH �DIN EN 1991�1�� ELV DIN EN 199��1��� DQJHSDVVW� $EZHLFKXQ�
JHQ YRQ GHQ DNWXHOOHQ DIN�EN�NRUPHQ VLQG LQ GHQ %HLVSLHOHQ YHUPHUNW� 

CC�2 $nwenGunJsJren]en 

DLHVHU $QKDQJ && JLOW I�U GLH hEHUSU�IXQJ YRQ 5HFKHQSURJUDPPHQ DXI GHU *UXQGODJH GHU DOOJHPHLQHQ 
5HFKHQYHUIDKUHQ, GLH LQ GHQ EDXVWRIIEH]RJHQHQ EXURFRGH�%UDQGVFKXW]WHLOHQ �DIN EN 199��1�� ELV 
DIN EN 199��1�� VRZLH DIN EN 1999�1��� EHVFKULHEHQ VLQG� 

CC�� $nwenGunJ unG DRNuPentatiRn 

9RP EUVWHOOHU HLQHV 5HFKHQSURJUDPPV ]XU DXUFKI�KUXQJ YRQ NDFKZHLVHQ QDFK GHQ DOOJHPHLQHQ 5HFKHQ�
YHUIDKUHQ VROOWHQ YRU GHU $QZHQGXQJ GHV 3URJUDPPV I�U EDXRUGQXQJVUHFKWOLFK UHOHYDQWH %UDQGVFKXW]�
QDFKZHLVH GLH 9DOLGLHUXQJVEHLVSLHOH HLJHQVWlQGLJ EHUHFKQHW ZHUGHQ� DDEHL VROOWHQ GLH ELQJDQJVGDWHQ XQG 
5HFKHQDQQDKPHQ HQWVSUHFKHQG GHU 3URJUDPPEHVFKUHLEXQJ XQYHUlQGHUW YHUZHQGHW ZHUGHQ� 

hEHU GLH GXUFKJHI�KUWHQ %HUHFKQXQJHQ XQG GLH HU]LHOWHQ EUJHEQLVVH VROOWH HLQH DRNXPHQWDWLRQ XQWHU 
9HUZHQGXQJ GHU LQ GHU %HLVSLHOVDPPOXQJ HQWKDOWHQHQ WDEHOODULVFKHQ hEHUVLFKWHQ DQJHIHUWLJW ZHUGHQ� DLH 
$EZHLFKXQJHQ YRQ GHQ EUJHEQLVVHQ GHU 0XVWHU�%HUHFKQXQJHQ VROOWHQ LQQHUKDOE GHU DQJHJHEHQHQ 7ROH�
UDQ]HQ OLHJHQ� 
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�1 

CC�� 9aOiGierunJsEeisSieOe 

CC���1 %eisSieO 1 

 

LeJenGe 

 DGLDEDWLVFKHU 5DQG 

%iOG CC�1 ² :lrPe�EertraJunJ �$EN�hOSrR]ess� 

7aEeOOe CC�1 ² 0ateriaOeiJensFhaIten unG 5anGEeGinJunJen 

0ateriaOeiJensFhaIten IiNtiYer :ert 

:lUPHOHLWIlKLJNHLW O :��P � .� 1 

SSH]LILVFKH :lUPH FS -��NJ � .� 1 

5RKGLFKWH U NJ�P� 1 000 

5DQGEHGLQJXQJHQ  

$EPHVVXQJHQ K� E P 1 

:lUPH�EHUJDQJVNRHIIL]LHQW DF :��P� � .� 1 

EPLVVLYLWlW HUHV   HP � HI ² 0 

$QIDQJVEHGLQJXQJHQ  

8PJHEXQJVWHPSHUDWXU 48 �& 0 

7HPSHUDWXU LP 4XHUVFKQLWW �& 1 000 

5HIHUHQ]JU|�H  

7HPSHUDWXU 40 LP 3XQNW ; �&  
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DIN EN 1��1-1-2�N$:2015-0� 

�2 

7aEeOOe CC�2 ² 5eIeren]- unG EereFhnete *r|�en I�r Gie :lrPe�EertraJunJ �$EN�hOunJ� 

=eit 
5eIeren]Jr|�e 

04  

7ePSeratur 

EereFhnete *r|�e  


04  

7ePSeratur 

$EweiFhunJ 
100��� 00



0 �44�4  

� 

�4µ0 ± 40� 

*ren]-
aEweiFhunJ %ePerNunJ 

V �& �& .   

0 1 000   

r 1 � 

XQG 

r �,0 . 

 

�0 999,�    

�00 �91,�    

�00 �1�,�    

900 ���,9    

1 �00 ��0,�    

1 �00 ���,�    

1 �00 �9�,�    
 

3URJUDPPH, GHUHQ EHUHFKQHWH :HUWH YRQ GHQ 5HIHUHQ]JU|�HQ XP PHKU DOV GLH LQ 7DEHOOH &&�� YRUJHJHEHQH 
*UHQ]DEZHLFKXQJ �HV JLOW MHZHLOV GHU NOHLQHUH :HUW� DEZHLFKHQ, VLQG I�U GLH WKHUPLVFKH $QDO\VH YRQ %DXWHLOHQ 
DXI *UXQGODJH GHV EXURFRGHV DOV QLFKW JHHLJQHW DQ]XVHKHQ� 

SROFKH 3URJUDPPH N|QQHQ GXUFKDXV I�U HLQHQ HLQJHVFKUlQNWHQ %HUHLFK GHU WKHUPLVFKHQ $QDO\VH YRQ 
%DXWHLOHQ �]� %� I�U EHVWLPPWH %DXVWRIIH� DQJHZHQGHW ZHUGHQ, ZHQQ LKUH ELJQXQJ LQ GLHVHP HLQJHVFKUlQNWHQ 
%HUHLFK DXI %DVLV GHV %HLVSLHOV 1 QDFKJHZLHVHQ ZLUG� 

CC���2  %eisSieO 2 

 

%iOG CC�2 ² :lrPe�EertraJunJ �ErwlrPunJsSrR]ess� 
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DIN EN 1��1-1-2�N$:2015-0� 

�� 

7aEeOOe CC�� ² 0ateriaOeiJensFhaIten unG 5anGEeGinJunJen 

0ateriaOeiJensFhaIten IiNtiYer :ert 

:lUPHOHLWIlKLJNHLW O�

�OLQHDUHU 9HUODXI� 
:��P � .� 

4� O �4� 

0 1,� 

�00 0,� 

1 000 0,� 

SSH]LILVFKH :lUPH FS -��NJ � .� 1 000 

5RKGLFKWH U NJ�P� � �00 

5DQGEHGLQJXQJHQ  

$EPHVVXQJHQ K� E P 0,� 

:lUPH�EHUJDQJVNRHIIL]LHQW DF :��P� � .� 10 

EPLVVLYLWlW HUHV   HP � HI ² 0,� 

$QIDQJVEHGLQJXQJHQ  

8PJHEXQJVWHPSHUDWXU 48 �& 1 000 

7HPSHUDWXU LP 4XHUVFKQLWW �& 0 

5HIHUHQ]JU|�H  

7HPSHUDWXU 40 LP 3XQNW ; �&  

 

7aEeOOe CC�� ² 5eIeren]- unG EereFhnete *r|�en I�r Gie :lrPe�EertraJunJ �ErwlrPunJsSrR]ess� 

=eit 
5eIeren]Jr|�e 

40 

7ePSeratur  

EereFhnete 
*r|�e 4µ0 

7ePSeratur  

$EweiFhunJ 

�4µ0 ± 40��40 Â 100 

� 

�4µ0 ± 40� 

*ren]-
aEweiFhunJ� %ePerNunJ 

PLQ �& �& .   

�0 ��,9   

I�U W d �0 PLQ 

r � . 

I�U W ! �0 PLQ 

r � � 

 

�0 1��,�    

90 ���,�    

1�0 ��1,1    

1�0 ���,�    

1�0 ���,�    
 

3URJUDPPH, GHUHQ EHUHFKQHWH :HUWH YRQ GHQ 5HIHUHQ]JU|�HQ XP PHKU DOV GLH LQ 7DEHOOH &&�� YRUJHJHEHQH 
*UHQ]DEZHLFKXQJ DEZHLFKHQ, VLQG I�U GLH WKHUPLVFKH $QDO\VH YRQ %DXWHLOHQ DOV QLFKW JHHLJQHW DQ]XVHKHQ� 
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DIN EN 1��1-1-2�N$:2015-0� 

�� 

CC���� %eisSieO � 

 

LeJenGe 

1 SWDKO 
� )�OOXQJ 

%iOG CC�� ² :lrPeGurFhJanJ Eei Pehreren SFhiFhten �StahOhRhOTuersFhnitt Pit )�OOunJ� 

7aEeOOe CC�5 ² 0ateriaOeiJensFhaIten unG 5anGEeGinJunJen 

0ateriaOeiJensFhaIten StahO )�OOunJ 

:lUPHOHLWIlKLJNHLW O :��P � .� DIN EN 199��1�� 0,0� 

SSH]LILVFKH :lUPH FS -��NJ � .� DIN EN 199��1�� 1 000 

5RKGLFKWH U NJ�P� DIN EN 199��1�� �0 

5DQGEHGLQJXQJHQ  

$EPHVVXQJHQ K� E� W P K   E   0,�01�             W   0,000 � 

:lUPH�EHUJDQJVNRHIIL]LHQW DF :��P� � .� 10 

EPLVVLYLWlW HUHV   HP � HI ² 0,� 

$QIDQJVEHGLQJXQJHQ  

8PJHEXQJVWHPSHUDWXU 48 �& 1 000 

7HPSHUDWXU LP 4XHUVFKQLWW �& 0 0 

5HIHUHQ]JU|�H  

7HPSHUDWXU 40 LP 3XQNW ; �&   
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DIN EN 1��1-1-2�N$:2015-0� 

�5 

7aEeOOe CC�� ² 5eIeren]- unG EereFhnete *r|�en I�r Gen :lrPeGurFhJanJ Eei Pehreren SFhiFhten 

=eit 
5eIeren]Jr|�e 

40 

7ePSeratur 

EereFhnete *r|�e 
4¶0 

7ePSeratur 

$EweiFhunJ 
�4¶0 ± 40��40 Â 100 

� 
�4µ0 ± 40� 

*ren]-
aEweiFhunJ %ePerNunJ 

PLQ �& �& .   

�0 ��0,�   

r 1 � 
XQG 
r � . 

 
�0 �1�,1    
90 ��1,�    

1�0 9�0,�    
1�0 9�9,�    
1�0 991,�    

 

3URJUDPPH, GHUHQ EHUHFKQHWH :HUWH YRQ GHQ 5HIHUHQ]JU|�HQ XP PHKU DOV GLH LQ 7DEHOOH &&�� YRUJHJHEHQH 
*UHQ]DEZHLFKXQJ �HV JLOW MHZHLOV GHU NOHLQHUH :HUW� DEZHLFKHQ, VLQG I�U GLH WKHUPLVFKH $QDO\VH YRQ 
�EHNOHLGHWHQ� %DXWHLOHQ DXV PHKUHUHQ 0DWHULDOVFKLFKWHQ DXI *UXQGODJH GHV EXURFRGHV QLFKW JHHLJQHW� 

CC����  %eisSieO � 

 

%iOG CC�� ² %auteiO �statisFh EestiPPt JeOaJert� 

7aEeOOe CC�7 ² 0ateriaOeiJensFhaIten unG 5anGEeGinJunJen 

5anGEeGinJunJen %austahO 
$EPHVVXQJHQ O� K� E PP 100 
SSDQQXQJV�DHKQXQJV�/LQLHQ  DIN EN 199��1�� 
)HVWLJNHLW I\N��0 �&� N�PP� ��� 

$nIanJsEeGinJunJen �& �0 

+RPRJHQH %DXWHLOWHPSHUDWXU 4 �& 100   �00   �00   �00   �00   900 
7KHUPLVFKH DHKQXQJ ² DIN EN 199��1�� 
5eIeren]Jr|�e  

7KHUPLVFKH 9HUOlQJHUXQJ 'O  PP  
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DIN EN 1��1-1-2�N$:2015-0� 

�� 

7aEeOOe CC�8 ² 5eIeren]- unG EereFhnete *r|�en I�r Gie therPisFhe 9erOlnJerunJ YRn %austahO 

4 
5eIeren]Jr|�e 

'O 
EereFhnete 
*r|�e 'O¶ 

$EweiFhunJ 
�'O¶ ± 'O��'O � 100 

� 

�'Oµ ± 'O� 

*ren]-
aEweiFhunJ 

%ePer-
NunJ 

�& PP PP PP   

100 0,099 ��   

I�U 4 d �00 �& 

r 0,0� PP 

I�U 4 ! �00 �& 

r 1 � 

 

�00 0,��1 ��    

�00 0,��� ��    

�00 0,��9 ��    

�00 1,011 ��    

900 1,1�0 00    
 

3URJUDPPH, GHUHQ EHUHFKQHWH :HUWH YRQ GHQ 5HIHUHQ]JU|�HQ XP PHKU DOV GLH LQ 7DEHOOH &&�� YRUJHJHEHQH 
*UHQ]DEZHLFKXQJ DEZHLFKHQ, VLQG I�U GLH PHFKDQLVFKH $QDO\VH YRQ %DXWHLOHQ DXI *UXQGODJH GHV EXURFRGHV 
DOV QLFKW JHHLJQHW DQ]XVHKHQ� 

CC���5  %eisSieO 5 

 

%iOG CC�5 ² %auteiO �LaJerunJ EuOerIaOO 2� Gie LaJerEeGinJunJen sinG sR Iest]uOeJen� Gass StaEiOitlts-
YersaJen aus]usFhOie�en ist� 
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DIN EN 1��1-1-2�N$:2015-0� 

�7 

7aEeOOe CC�� ² 0ateriaOeiJensFhaIten unG 5anGEeGinJunJen �%etRn Pit �EerwieJenG Tuar]ithaOtiJer 
*esteinsN|rnunJ unG � � �0assenanteiO� )euFhte� 

5anGEeGinJunJen %austahO %etRn 

$EPHVVXQJHQ O � K � E PP 100 � 10 � 10 100 � �1,� � �1,� 

SSDQQXQJV�DHKQXQJV�/LQLHQ  DIN EN 199��1�� DIN EN 199��1�� 

)HVWLJNHLW I\N��0 �&�, IFN��0 �&� N�PP� ��� �0 

7KHUPLVFKH DHKQXQJ  DIN EN 199��1�� DIN EN 199��1�� 

$QIDQJVEHGLQJXQJHQ �& �0 

+RPRJHQH %DXWHLOWHPSHUDWXU 4 �& �0   �00   �00   �00   �00 

%HODVWXQJ VV�4� � I\N�4� E]Z� VF�4� � IFN�4�  
�QXU I�U %HLVSLHO �� 

 0,�   0,�   0,9 

5HIHUHQ]JU|�H  

/lQJHQlQGHUXQJ 'O �%HLVSLHO �� PP   

NRUPDONUDIW 15,IL,N �%HLVSLHO �� NN   

 

7aEeOOe CC�10 5eIeren]- unG EereFhnete *r|�e I�r SSannunJs-DehnunJs-Linien YRn %austahO 

7ePSe-
ratur�
4�

%eOastunJ 
 

VV�4� � I\N�4� 

5eIeren]-
Jr|�e 
'O 

EereFhnete 
*r|�e 
'O¶ 

$EweiFhunJ 
 

�'O¶ ± 'O��'O � 100 

*ren]aE-
weiFhunJ 

%ePerNunJ 

�&  PP PP � � 

�0 
0,� ±0,0��   

r � 

 
0,� ±0,101    
0,9 ±0,1��    

�00 
0,� �0,19�    

0,� �0,119    

0,9 ±0,1�9    

�00 

0,� �0,���    

0,� �0,�9�    

0,9 ±0,��1    

�00 

0,� �0,��9    

0,� �0,��1    
0,9 ±0,1��    

�00 

0,� �1,0�9    

0,� �0,91�    

0,9 �0,1�0    
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DIN EN 1��1-1-2�N$:2015-0� 

�8 

7aEeOOe CC�11 ² 5eIeren]- unG EereFhnete *r|�en I�r SSannunJs-DehnunJs-Linien YRn %etRn Pit 
�EerwieJenG Tuar]ithaOtiJer *esteinsN|rnunJ 

7ePSe-
ratur 
4 

%eOastunJ 
 

VF�4� � IFN�4� 

5eIeren]-
Jr|�e 
'O 

EereFhnete 
*r|�e 
'O¶ 

$EweiFhunJ 
 

�'O¶ ± 'O��'O � 100 

*ren]aE-
weiFhunJ 

%ePerNunJ 

�&  PP PP � � 

�0 
0,� ±0,0�� �   

r � 

 
0,� ±0,10�    
0,9 ±0,1��    

�00 
0,� �0,10�    
0,� ±0,0�� �    
0,9 ±0,�0� �    

�00 

0,� �0,���    

0,� �0,0��    
0,9 ±0,�1�    

�00 
0,� �0,���    
0,� ±0,01� �    
0,9 ±0,���    

�00 

0,� �1,0��    

0,� �0,���    

0,9 ±0,���    
 

3URJUDPPH, GHUHQ EHUHFKQHWH :HUWH YRQ GHQ 5HIHUHQ]JU|�HQ XP PHKU DOV GLH LQ 7DEHOOH &&�10 XQG 
7DEHOOH &&�11 YRUJHJHEHQH *UHQ]DEZHLFKXQJ DEZHLFKHQ, VLQG I�U GLH PHFKDQLVFKH $QDO\VH YRQ %DXWHLOHQ 
DXI *UXQGODJH GHV EXURFRGHV DOV QLFKW JHHLJQHW DQ]XVHKHQ� 
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DIN EN 1��1-1-2�N$:2015-0� 

�� 

CC����  %eisSieO � 

5DQGEHGLQJXQJHQ XQG 0DWHULDOHLJHQVFKDIWHQ VLHKH %LOG &&�� XQG 7DEHOOH &&�9� 

7aEeOOe CC�12 ² 5eIeren]- unG EereFhnete *r|�en I�r Gie *ren]traJIlhiJNeit YRn %austahO 

7ePSe-
ratur 

4 

5eIeren]-
Jr|�e 

15,IL,N 

EereFhnete 
*r|�e 

15,IL,N¶ 

$EweiFhunJ 
�15,IL,N¶ ± 15,IL,N��15,IL,N � 100 

� 

�15,IL,N¶ ± 15,IL,N� 

NN 

*ren]-
aEweiFhunJ 

%ePer
NunJ 

�& NN NN 

�0 ±��,�   

r �,0 � 

XQG 

r 0,� NN 

 

�00 ±��,�    

�00 ±��,�    

�00 ±1�,�    

�00 ±�,9    
 

7aEeOOe CC�1� ² 5eIeren]- unG EereFhnete *r|�en I�r Gie *ren]traJIlhiJNeit YRn %etRn Pit 
�EerwieJenG Tuar]ithaOtiJer *esteinsN|rnunJ 

7ePSe-
ratur 

4�

5eIeren]-
Jr|�e 

15,IL,N 

EereFhnete 
*r|�e 

15,IL,N¶ 

$EweiFhunJ 
�15,IL,N¶ ± 15,IL,N��15,IL,N � 100 

� 

�15,IL,N¶ ± 15,IL,N� 

NN 

*ren]-
aEweiFhunJ 

%ePer
NunJ 

�& NN NN 

�0 ±�0,0   

r �,0 � 

XQG 

r 0,� NN 

 

�00 ±19,0    

�00 ±1�,0    

�00 ±9,0    

�00 ±�,0    
 

3URJUDPPH, GHUHQ EHUHFKQHWH :HUWH YRQ GHQ 5HIHUHQ]JU|�HQ XP PHKU DOV GLH LQ 7DEHOOH &&�1� XQG 
7DEHOOH &&�1� YRUJHJHEHQH *UHQ]DEZHLFKXQJ �HV JLOW MHZHLOV GHU NOHLQHUH :HUW� DEZHLFKHQ, VLQG I�U GLH 
PHFKDQLVFKH $QDO\VH YRQ %DXWHLOHQ DXI *UXQGODJH GHV EXURFRGHV DOV QLFKW JHHLJQHW DQ]XVHKHQ� 
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DIN EN 1��1-1-2�N$:2015-0� 

�0 

CC���7 %eisSieO 7 

 

%iOG CC�� ² S\steP unG 4uersFhnitt 

7aEeOOe CC�1� ²5anG- unG $nIanJsEeGinJunJen 

5anGEeGinJunJen %austahO 

$EPHVVXQJHQ O � K � E PP 1 000 � 100 � 100 

SSDQQXQJV�DHKQXQJV�/LQLHQ  DIN EN 199��1�� 

)HVWLJNHLW I\N��0 �&� N�PP� ��0D 

EODVWL]LWlWVPRGXO (D��0 �&� N�PP� �10 000 

7KHUPLVFKH DHKQXQJ  DIN EN 199��1�� 

$QIDQJVEHGLQJXQJHQ  

                  %DXWHLOWHPSHUDWXU 
���40 �& 1�0 �0 

���48 �& 1�0 ��0 

5HIHUHQ]JU|�H  

=ZDQJVFKQLWWJU|�HQ 1=Z, 0=Z NN, NNP   

=ZDQJVSDQQXQJ V=Z DP XQWHUHQ 5DQG N�PP�   

D %DXVWDKO QDFK DIN EN 199��1�1 PLW GHU ILNWLYHQ SWUHFNJUHQ]H I\N��0 �&�   ��0 N�PP� �NHLQ KRFKIHVWHU SWDKO� XQG GHQ WKHUPR�

PHFKDQLVFKHQ ELJHQVFKDIWHQ QDFK DIN EN 199��1��� 
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DIN EN 1��1-1-2�N$:2015-0� 

�1 

7aEeOOe CC�15 ² 5eIeren]- unG EereFhnete *r|�en I�r Gie $usEiOGunJ YRn =wanJJr|�en 

7ePSeraturOastIaOO 
5eIeren]-

Jr|�e  
; 

EereFhnete 
*r|�e  

;
 

$EweiFhunJ 
�;¶ ± ;��; � 100 

� 

*ren]aEweiFhunJ 

� 

1�0�1�0 

1=Z NN ±� ���   

1]Z� r1  

0]Z� r 1  

V]Z� r �  

0=Z NNP 0  �������������� 

V=Z N�PP� ±���,�   

�0���0 

1=Z NN ±� �11   

0=Z NNP ±�0,�   

V=Z N�PP� ±��9   

 

3URJUDPPH, GHUHQ EHUHFKQHWH :HUWH YRQ GHQ 5HIHUHQ]JU|�HQ XP PHKU DOV GLH LQ 7DEHOOH &&�1� YRUJH�
JHEHQH *UHQ]DEZHLFKXQJ DEZHLFKHQ, VLQG I�U GLH PHFKDQLVFKH $QDO\VH YRQ %DXWHLOHQ DXI *UXQGODJH GHV 
EXURFRGHV DOV QLFKW JHHLJQHW DQ]XVHKHQ� 

CC���8 %eisSieO 8 ² sFhwaFh Eewehrter StahOEetRn-%ieJeEaONen 

ELQ VFKZDFK EHZHKUWHU SWDKOEHWRQ�%LHJHEDONHQ PLW GHP 4XHUVFKQLWW E�K   �0 FP��� FP XQG GHU SW�W]ZHLWH 
O   �,0 P �%LOG &&���, ZLUG GUHLVHLWLJ EHIODPPW� DLH $FKVDEVWlQGH GHU %HZHKUXQJ ZHUGHQ HQWVSUHFKHQG 
7DEHOOH &&�1� I�U GLH )HXHUZLGHUVWDQGVNODVVH 5 90 YRUJHJHEHQ�  

0D�H LQ =HQWLPHWHU 

 

LeJenGe 

 EHIODPPWH SHLWH 

%iOG CC�7 ² 4uersFhnitt unG S\steP Ges sFhwaFh Eewehrten StahOEetRn-%ieJeEaONens 
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DIN EN 1��1-1-2�N$:2015-0� 

�2 

7aEeOOe CC�1� ² 4uersFhnittswerte� 0ateriaOeiJensFhaIten unG 5anGEeGinJunJen 

StahOEetRn-%ieJeEaONen �sFhwaFh Eewehrt� 5 �0 
$EPHVVXQJHQ O � E � K  LQ FP �00 � �0 � �� 

$FKVDEVWlQGH a � aV  LQ FP �,� � �,� 

%HODVWXQJ TE,IL,G,W  LQ NN�P �9 

%HWRQ &�0��� �� � )HXFKWH 
�0DVVHQDQWHLOH�� IFN��0 �&�  LQ N�PP� �0 

%HWRQVWDKO %�00 I\N��0 �&�  LQ N�PP� �00 

SSDQQXQJV�DHKQXQJV�/LQLHQ 
%HWRQD 

DIN EN 199��1�� 
%HWRQVWDKOE 

7HPSHUDWXUEHDQVSUXFKXQJ E7. �GUHLVHLWLJ� DIN EN 1991�1�� 

:lUPH�EHUJDQJVNRHIIL]LHQW DF  LQ :��P� � .� �� 

EPLVVLYLWlW HP  0,�0 

7KHUPLVFKH XQG SK\VL�
NDOLVFKH 0DWHULDOZHUWH 

%HWRQ O, U, FS, HWK,F DIN EN 199��1�� 

%HWRQVWDKO OD, U, FD, HWK,V DIN EN 199��1�� 
D 0LW �EHUZLHJHQG TXDU]LWKDOWLJHU *HVWHLQVN|UQXQJ XQG GHU 5RKGLFKWH U�  � �00 NJ�P� 
E .ODVVH N, ZDUPJHZDO]W 

 

7aEeOOe CC�17 ² 5eIeren]- unG EereFhnete *r|�e I�r Gen sFhwaFh Eewehrten StahOEetRnEaONen 

)euerwiGer-
stanGsNOasse 

5eIeren]-
Jr|�e 

$V 

EereFhnete 
*r|�e 

$µV 

$EweiFhunJ 

�$¶V ± $V��$V Â 100 
*ren]aE-
weiFhunJ %ePer-

NunJ 

FP� FP� � � 

90 �,��   r 10  

$N0E5.8N* DLH 7HPSHUDWXU LQ GHU %HZHKUXQJ QDFK t   90 PLQ %UDQGGDXHU EHWUlJW TV   ��� �&� 

 

3URJUDPPH, EHL GHQHQ GHU EHUHFKQHWH %HZHKUXQJVTXHUVFKQLWW YRQ GHP 5HIHUHQ]ZHUW GHU 7DEHOOH &&�1� XP 
PHKU DOV GLH DQJHJHEHQH *UHQ]DEZHLFKXQJ DEZHLFKW, VLQG I�U GLH EUDQGVFKXW]WHFKQLVFKH $QDO\VH YRQ 
SWDKOEHWRQ�%LHJHEDONHQ DXI *UXQGODJH GHV EXURFRGHV DOV QLFKW JHHLJQHW DQ]XVHKHQ� 
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DIN EN 1��1-1-2�N$:2015-0� 

�� 

CC����  %eisSieO � ² starN Eewehrter StahOEetRn-%ieJeEaONen 

ELQ VWDUN EHZHKUWHU %LHJHEDONHQ PLW GHP 4XHUVFKQLWW E�K   �0 FP��� FP XQG GHU SW�W]ZHLWH O   �,0 P 
�%LOG &&��� ZLUG GUHLVHLWLJ EHIODPPW� DLH $FKVDEVWlQGH GHU %HZHKUXQJ ZHUGHQ HQWVSUHFKHQG 7DEHOOH &&�1� 
I�U GLH )HXHUZLGHUVWDQGVNODVVH 5 90 YRUJHJHEHQ� 

0D�H LQ =HQWLPHWHU 

 

LeJenGe 

 EHIODPPWH SHLWH 

%iOG CC�8 ² 4uersFhnitt unG S\steP Ges starN Eewehrten StahOEetRn-%ieJeEaONens 
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DIN EN 1��1-1-2�N$:2015-0� 

�� 

7aEeOOe CC�18 ² 4uersFhnittswerte� 0ateriaOeiJensFhaIten unG 5anGEeGinJunJen 

StahOEetRn-%ieJeEaONen �starN Eewehrt� 5 �0 

$EPHVVXQJHQ O � E � K  LQ FP �00 � �0 � �� 

$FKVDEVWlQGH 
a1, �, �  LQ FP � 

a�, �, �  LQ FP � 

%HODVWXQJ TE,IL,G,W  LQ NN�P ��,9 

%HWRQ &�0��� �� � )HXFKWH 
�0DVVHQDQWHLOH�� IFN��0 �&�  LQ N�PP� �0 

%HWRQVWDKO %�00 I\N��0 �&�  LQ N�PP� �00 

SSDQQXQJV�DHKQXQJV�/LQLHQ 
%HWRQD 

DIN EN 199��1�� 
%HWRQVWDKOE 

7HPSHUDWXUEHDQVSUXFKXQJ E7. �GUHLVHLWLJ� DIN EN 1991�1�� 

:lUPH�EHUJDQJVNRHIIL]LHQW DF LQ  :��P� � .� �� 

EPLVVLYLWlW HP  0,�0 

7KHUPLVFKH XQG SK\VL�
NDOLVFKH 0DWHULDOZHUWH 

%HWRQ O, U, FS, HWK,F DIN EN 199��1�� 

%HWRQVWDKO OD, U, FD, HWK,V DIN EN 199��1�� 

D  0LW �EHUZLHJHQG TXDU]LWKDOWLJHU *HVWHLQVN|UQXQJ XQG GHU 5RKGLFKWH U �  � �00 NJ�P� 
E  .ODVVH N, ZDUPJHZDO]W 

 

7aEeOOe CC�1� ² 5eIeren]- unG EereFhnete *r|�e I�r Gen starN wehrten StahOEetRnEaONen 

)euerwiGer-
stanGsNOasse 

5eIeren]-
Jr|�e 

$V 

FP� 

EereFhnete 
*r|�e 

$µV 

FP� 

$EweiFhunJ 
 

�$¶V ± $V��$V Â 100 

� 

*ren]aE-
weiFhunJ 

� 

%ePer-
NunJ 

90 9,��   r 10  

$N0E5.8N* DLH 7HPSHUDWXU LQ GHU %HZHKUXQJ QDFK t   90 PLQ %UDQGGDXHU EHWUlJW� 

² TV,1   TV,�   ��9 �&� 

² TV, �   ��� �&� 

² TV,�   TV,�   ��� �&� 

² TV, �   ��� �&� 

 

3URJUDPPH, EHL GHQHQ GHU EHUHFKQHWH %HZHKUXQJVTXHUVFKQLWW YRQ GHP 5HIHUHQ]ZHUW GHU 7DEHOOH &&�19 XP 
PHKU DOV GLH DQJHJHEHQH *UHQ]DEZHLFKXQJ DEZHLFKW, VLQG I�U GLH EUDQGVFKXW]WHFKQLVFKH $QDO\VH YRQ 
SWDKOEHWRQ�%LHJHEDONHQ DXI *UXQGODJH GHV EXURFRGHV DOV QLFKW JHHLJQHW DQ]XVHKHQ� 
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DIN EN 1��1-1-2�N$:2015-0� 

�5 

CC���10  %eisSieO 10 ² StahOEetRn-.raJst�t]e 

ELQH SWDKOEHWRQ�.UDJVW�W]H PLW GHP 4XHUVFKQLWW E   K   �� FP XQG GHU /lQJH O   �,0 P �%LOG &&�9� ZLUG 
YLHUVHLWLJ EHIODPPW� DLH SW�W]H DXV %HWRQ &�0��� LVW PLW YRUK� $V   1�,�� FP� �� � �0 PP� %�00 EHZHKUW XQG 
ZLUG LP %UDQG GXUFK HLQH /lQJVNUDIW PLW GHU /DVWDXVPLWWH H1   �,� FP XQG HLQH SWUHFNHQODVW DXV :LQG 
EHODVWHW� �7DEHOOH &&��0�� 

0D�H LQ =HQWLPHWHU 

 
LeJenGe 

 EHIODPPWH SHLWH 

%iOG CC�� ² 4uersFhnitt unG S\steP Ger StahOEetRn-.raJst�t]e 

(c
)D

IN
D
eu
ts
ch
es

In
st
itu

tf
ür

N
or
m
un

g
e.
V.
;S

TB
-S

am
m
lu
ng

B
au
au
fs
ic
ht
lic
h
ei
ng

ef
üh

rt
e
Te
ch
ni
sc
he

B
au
be
st
im
m
un

ge
n

Nds. MBl. Nr. 3 a/2019 Nds. MBl. Nr. 3 a/2019Nds. MBl. Nr. 3 a/2019

63



DIN EN 1��1-1-2�N$:2015-0� 

�� 

7aEeOOe CC�20 ² $EPessunJen� %eOastunJ unG 0ateriaOeiJensFhaIten 

$EPHVVXQJHQ O � E � K  LQ FP �00 � �� � �� 

.QLFNOlQJH LP %UDQG O0,IL  LQ P 1�,0 

/DVWDXVPLWWH LP %UDQG H1  LQ FP �,� 
$FKVDEVWDQG a  LQ PP �� 

%HODVWXQJ 
1E,IL,G,W  LQ NN ±�9 

ZE,IL,G,W  LQ NN�P 1,�� 

%HWRQ &�0��� �� � )HXFKWH�0DVVHQDQWHLOH�� IFN�� �&�  LQ N�PP� �0 

%HWRQVWDKO %�00 I\N��0 �&�  LQ N�PP� �00 

SSDQQXQJV�DHKQXQJV�/LQLHQ 
%HWRQD 

DIN EN 199��1�� 
%HWRQVWDKOE 

7HPSHUDWXUEHDQVSUXFKXQJ E7. ���VHLWLJ� DIN EN 1991�1�� 

:lUPH�EHUJDQJVNRHIIL]LHQW DF  LQ :��P� � .� �� 

EPLVVLYLWlW HP  0,�0 

7KHUPLVFKH XQG SK\VL�
NDOLVFKH 0DWHULDOZHUWH 

%HWRQ O, U, FS, HWK,F DIN EN 199��1�� 

%HWRQVWDKO O, U, FD,HWK,V DIN EN 199��1�� 
D 0LW �EHUZLHJHQG TXDU]LWKDOWLJHU *HVWHLQVN|UQXQJ XQG GHU 5RKGLFKWH U�  � �00 NJ�P� 
E .ODVVH N, ZDUPJHZDO]W 

$N0E5.8N* IQ GHU /DVWDXVPLWWH H1 VLQG GLH IPSHUIHNWLRQHQ QDFK DIN EN 199��1�1��00��10, ��� HQWKDOWHQ� 

DLH SWDKOEHWRQ�.UDJVW�W]H ZLUG LQ GHU +DXSWELHJHULFKWXQJ QDFKJHZLHVHQ� 

7aEeOOe CC�21 ² 5eIeren]- unG EereFhnete *r|�en I�r Gie StahOEetRn-.raJst�t]e 

 
5eIeren]-

Jr|�e  
; 

EereFhnete 
*r|�e  

;µ 

$EweiFhunJ 
*ren]aEweiFhunJ�

� 
�;µ ± ;��; Â 100 

� 

9HUVDJHQV]HLW WX LQ PLQ 9�   r � 

KRUL]� 9HUIRUPXQJ DP 
SW�W]HQNRSI Z] LQ PP  
QDFK W   90 PLQ %UDQGGDXHU 

��1   r 1� 

0RPHQW DP SW�W]HQIX� 
0E,IL,G LQ NNP QDFK  
W   90 PLQ %UDQGGDXHU 

��,�   r � 

$N0E5.8N* DLH 7HPSHUDWXU LQ GHU %HZHKUXQJ QDFK t   90 PLQ %UDQGGDXHU EHWUlJW� 

² EFNHLVHQ 4V   �0� �&� 

² 0LWWHOHLVHQ 4V   �19 �&� 

 

3URJUDPPH, EHL  GHQHQ GLH EHUHFKQHWHQ :HUWH YRQ GHQ 5HIHUHQ]ZHUWHQ GHU 7DEHOOH &&��1 XP PHKU DOV GLH 
DQJHJHEHQH *UHQ]DEZHLFKXQJ DEZHLFKHQ, VLQG I�U GLH EUDQGVFKXW]WHFKQLVFKH $QDO\VH YRQ SWDKOEHWRQ�
SW�W]HQ DXI *UXQGODJH GHV EXURFRGHV DOV QLFKW JHHLJQHW DQ]XVHKHQ� 
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DIN EN 1��1-1-2�N$:2015-0� 

�7 

CC���11  %eisSieO 11 ² 9erEunGst�t]e Pit .aPPerEetRn 

ELQH NDPPHUEHWRQLHUWH 9HUEXQGVW�W]H PLW GHQ 4XHUVFKQLWWVDEPHVVXQJHQ E   K   �0 FP XQG GHU /lQJH 
O   �,0 P �%LOG &&�10� ZLUG YLHUVHLWLJ EHIODPPW� DHU SW�W]HQTXHUVFKQLWW EHVWHKW DXV HLQHP +E�% �00�3URILO DXV 
%DXVWDKO S���, .DPPHUEHWRQ &����0 XQG %HWRQVWDKOEHZHKUXQJ � � �� DXV %�00� %HLGH SW�W]HQHQGHQ 
ZHUGHQ LP %UDQGIDOO URWDWLRQVEHKLQGHUW� DLH 9HUEXQGVW�W]H ZLUG LP %UDQGIDOO GXUFK HLQH ]HQWULVFKH /lQJVNUDIW 
1E,IL,G,W EHODVWHW �7DEHOOH &&����, GLH JHRPHWULVFKH IPSHUIHNWLRQ ZLUG �EHU HLQH VSDQQXQJVORVH, SDUDEHOI|UPLJH 
9RUYHUIRUPXQJ PLW GHP SFKHLWHOZHUW O�1 000 HUIDVVW� 

0D�H LQ =HQWLPHWHU 

 

LeJenGe 

 YLHUVHLWLJ EHIODPPWH SW�W]H 

%iOG CC�10 ² 4uersFhnitt unG S\steP Ger NaPPerEetRnierten 9erEunGst�t]e 
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DIN EN 1��1-1-2�N$:2015-0� 

�8 

7aEeOOe CC�22 ² $EPessunJen� %eOastunJ unG 0ateriaOeiJensFhaIten 

$EPHVVXQJHQ  

O � E � K  LQ FP �00 � �0 � �0 

XV  LQ PP �0 

HI   LQ PP 19 

HZ  LQ PP 11 

.QLFNOlQJH LP %UDQG O0,IL  LQ FP �00 

%HODVWXQJ  1E,IL,G,W  LQ NN ±1 �00 

%HWRQ &����0 �� � )HXFKWH �0DVVHQDQWHLOH�� IFN��0 �&�  LQ N�PP� �� 

%HWRQVWDKO %�00 I\N��0 �&�  LQ N�PP� �00 

%DXVWDKO S ���  IDN��0 �&�  LQ N�PP� ��� 

SSDQQXQJV�DHKQXQJV�/LQLHQ 

%HWRQD 

DIN EN 199��1�� %HWRQVWDKOE 

%DXVWDKO 

7HPSHUDWXUEHDQVSUXFKXQJ E7. �YLHUVHLWLJ� DIN EN 1991�1�� 

:lUPH�EHUJDQJVNRHIIL]LHQW DF  LQ :��P� � .� �� 

EPLVVLRQVZHUW HP 0,� 

7KHUPLVFKH XQG SK\VLNDOLVFKH 
0DWHULDOZHUWH 

%HWRQ O, U, FS, HWK,F DIN EN 199��1�� 

SWDKO O, U, FD, HWK,V, HWK,D DIN EN 199��1�� 

D PLW �EHUZLHJHQG TXDU]LWKDOWLJHU *HVWHLQVN|UQXQJ XQG GHU 5RKGLFKWH U�  � �00 NJ�P� 
E ZDUPJHZDO]W 

 

7aEeOOe CC�2� ² 5eIeren]- unG EereFhnete *r|�en I�r Gie NaPPerEetRnierte 9erEunGst�t]e 

 5eIeren]-
Jr|�e  

; 

EereFhnete 
*r|�e  

;µ 

$EweiFhunJ 
�;µ ± ;��; Â 100 

� 

*ren]-
aEweiFhunJ 

� 

9HUVDJHQV]HLW WX   LQ PLQ 9�   

r � 
KRUL]� *HVDPWYHUIRUPXQJ 
Z] LQ PP LQ SW�W]HQPLWWH 
QDFK GHU %UDQGGDXHU YRQ  
W   

�0 PLQ �,�   

�0 PLQ �,�   

$N0E5.8N* DLH 7HPSHUDWXU QDFK t   90 PLQ %UDQGGDXHU EHWUlJW� 
² LQ GHU %HZHKUXQJ TV   ��� �&� 

² LP SFKZHUSXQNW GHV SWDKOSURILOV TV   ��� �&� 

 

3URJUDPPH, EHL GHQHQ GLH EHUHFKQHWHQ :HUWH YRQ GHQ 5HIHUHQ]ZHUWHQ GHU 7DEHOOH &&��� XP PHKU DOV GLH 
DQJHJHEHQH *UHQ]DEZHLFKXQJ DEZHLFKHQ, VLQG I�U GLH EUDQGVFKXW]WHFKQLVFKH $QDO\VH YRQ NDPPHU�
EHWRQLHUWHQ 9HUEXQGVW�W]HQ DXI *UXQGODJH GHV EXURFRGHV DOV QLFKW JHHLJQHW DQ]XVHKHQ� 
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DIN EN 1��1-1-2�N$:2015-0� 

�� 
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DIN EN 1999�1��, (uroFode �� %emessung und .onstruNtion Yon AluminiumtragZerNen — 7eil �±�� 
7ragZerNsEemessung f�r den %randfall 

NRUPHQ GHU 5HLKH DIN EN 100��, :armgeZal]te (r]eugnisse aus %austäKlen 

DIN EN ISO 1�1�� 3r�fungen ]um %randYerKalten Yon %auSroduNten — %estimmung der 
9erErennungsZärme 

>1@ =(+)866� -�� +266(5� '�� 9HUHLQIDFKWHV NDWXUEUDQGPRGHOO I�U GLH EUDQGVFKXW]WHFKQLVFKH 
%HPHVVXQJ YRQ %DXWHLOHQ XQG 7UDJZHUNHQ, IQ� %DXSK\VLN �� ��00�� +HIW �� S� �9±��� 

>�@ +266(5� '�� '251� 7�� 1(80A11� 3�� 6,(*)5,('� :�� 9HUHLQIDFKWHU %UDQGVFKXW]QDFKZHLV I�U 
DX�HQOLHJHQGH SWDKOEDXWHLOH� IQ� SWDKOEDX �� �199��, +HIW �, S���±��� 

>�@ +266(5� '� �+UVJ��� /HLWIDGHQ IQJHQLHXUPHWKRGHQ GHV %UDQGVFKXW]HV� 7HFKQLVFKHU %HULFKW YIGE 7% 
0��01, �� $XIODJH NRYHPEHU �01�� $OWHQEHUJH, %UDXQVFKZHLJ� YIGE, �01�� 

>�@ 6&+1(,'(5� 8�� IQJHQLHXUPHWKRGHQ LP %UDQGVFKXW], �� $XIODJH� :HUQHU�9HUODJ, �009, SHLWH ��9II� 

>�@ +266(5� '�� :(,/(57� A�� ./,1=0A11� &�� 6&+1(7*g.(� 5�� A/%5(&+7� &�� EUDUEHLWXQJ HLQHV 
SLFKHUKHLWVNRQ]HSWHV I�U GLH EUDQGVFKXW]WHFKQLVFKH %HPHVVXQJ XQWHU $QZHQGXQJ YRQ 
IQJHQLHXUPHWKRGHQ JHPl� EXURFRGH 1 7HLO 1±�³ �SLFKHUKHLWVNRQ]HSW ]XU %UDQGVFKXW]EHPHVVXQJ�� 
$EVFKOXVVEHULFKW ]XP )RUVFKXQJVYRUKDEHQ =3 ��±�±��1��±1��9�0� LP $XIWUDJ GHV DHXWVFKHQ IQVWLWXWV 
I�U %DXWHFKQLN� IQVWLWXW I�U %DXVWRIIH, 0DVVLYEDX XQG %UDQGVFKXW], 7HFKQLVFKH 8QLYHUVLWlW 
%UDXQVFKZHLJ� )UDXQKRIHU I5% 9HUODJ, �009, IS%N 9������1����1����� 
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DIN EN 1��1-1-2�N$:2015-0� 

50 

>�@ +266(5� '�� 5,&+7(5� (�� =(+)8�� -�� EUDUEHLWXQJ YRQ NDWLRQDOHQ $QZHQGXQJVULFKWOLQLHQ I�U 
UHFKQHULVFKH NDFKZHLVH QDFK GHQ %UDQGVFKXW]WHLOHQ GHU EXURFRGHV � ± �� $EVFKOXVVEHULFKW ]XP 
)RUVFKXQJVYRUKDEHQ  5S III � ± �� �1 ± 9��1�0 LP $XIWUDJ GHV %XQGHVPLQLVWHULXPV I�U 5DXPRUGQXQJ, 
%DXZHVHQ XQG SWlGWHEDX� IQVWLWXW I�U %DXVWRIIH, 0DVVLYEDX XQG %UDQGVFKXW], 7HFKQLVFKH 8QLYHUVLWlW 
%UDXQVFKZHLJ, ONWREHU 1999� 
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








































 





©
 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. 3 a/2019 Nds. MBl. Nr. 3 a/2019Nds. MBl. Nr. 3 a/2019

69


