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$X�IRVW�DYL]DWH�3URLHFWXO�7HKQLF�ʔL�'HWDOLLOH�GH�([HFXʖLH�
SHQWUX�SURLHFWDUHD�ʔL�H[HFXʖLD�VHFWRDUHORU���ʔL���DOH�
ORWXOXL���GLQ�$XWRVWUDGD�GH�&HQWXUĄ�%XFXUHʔWL�6XG

În data de 13.10.2021, în cadrul CTE – C.N.A.I.R. S.A., au fost 
DYL]DWH�3URLHFWXO�7HKQLF�ΊL�'HWDOLLOH�GH�([HFXΌLH��XUPkQG�D�¿�HPLV�
2UGLQXO�GH�ÌQFHSHUH�D�/XFUăULORU�SHQWUX�FRQWUDFWXO�Ä3URLHFWDUH�ΊL�
([HFXΌLH�$XWRVWUDGD�GH�&HQWXUă�%XFXUHΊWL�6XG��/RWXO����6HFWRU����
NP��������±�NP����������DIHUHQW�&HQWXUD�6XG�ΊL�6HFWRU����NP�
������±�NP��������DIHUHQW�&HQWXUD�1RUG´�

Antreprenorul General este Asocierea Aktor SA – Eurocon-
VWUXFW�7UDGLQJ�¶���65/�

9DORDUHD�WRWDOă a contractului este ���������������OHL�IăUă�
TVA. 6XUVD� GH� ¿QDQΌDUH�� )RQGXO� GH�&RH]LXQH�� SULQ� 3URJUDPXO�
2SHUDΌLRQDO�,QIUDVWUXFWXUD�0DUH�����������ΊL�*XYHUQXO�5RPkQLHL�

&�1�$�,�5��6�$��DQDOL]HD]Ą�VWXGLLOH�GH�IH]DELOLWDWH�
QHFHVDUH�FRQVWUXFʖLHL�VHFWRDUHORU�GH�DXWRVWUDGĄ 

%X]ĄX�²�)RFʔDQL�ʔL�)RFʔDQL�²�%DFĄX

ÌQ�GDWD�GH�������������3URLHFWDQWXO�D�WUDQVPLV�FăWUH�&�1�$�,�5��
6�$��6WXGLXO�GH�)H]DELOLWDWH�SHQWUX�RELHFWLYXO�Ä$XWRVWUDGD�%X]ăX�
±�)RFΊDQL´��6WXGLXO�*HRWHKQLF��SDUWH�D�DFHVWXLD��D�IRVW�YHUL¿FDW�
GH�H[SHUΌLL�GLQ�FDGUXO�FRPSDQLHL��vQ�FRQFRUGDQΌă�FX�FHULQΌHOH�GH�
FDOLWDWH�LPSXVH��¿LQG�DSUREDW�vQ�GDWD�GH������������

6WXGLXO�GH�)H]DELOLWDWH�SHQWUX�DFHVW�RELHFWLY�GH�LQYHVWLΌLL�VH�
DÀă�vQ�SUH]HQW�vQ�SURFHVXO�GH�DQDOL]ă�ΊL�YHUL¿FDUH�OD�QLYHOXO�&RP-
SDQLHL��FRQIRUP�SUHYHGHULORU�ΊL�WHUPHQHORU�FRQWUDFWXDOH��XUPkQG�

FD�XOWHULRU��Vă�¿H�SUH]HQWDW��vQ�YHGHUHD�DSUREăULL��vQ�FDGUXO�&RQ-
VLOLXOXL�7HKQLFR�(FRQRPLF�DO�&�1�$�,�5��6�$��'H�DVHPHQHD��VXQW�
SDUFXUVH�XOWLPHOH�HWDSH�vQ�YHGHUHD�REΌLQHULL�$FRUGXOXL�GH�0HGLX�

5HIHULWRU�OD�RELHFWLYXO�Ä$XWRVWUDGD�)RFΊDQL�±�%DFăX´��3URLHF-
WDQWXO�D�vQDLQWDW��vQ�GDWD�GH�������������6WXGLXO�GH�)H]DELOLWDWH��
varianta „draft”, vQ�YHGHUHD�DQDOL]ăULL�GH�FăWUH�H[SHUΌLL�GLQ�FDGUXO�
&�1�$�,�5��6�$��3HQWUX�RSHUDWLYLWDWH��GRFXPHQWXO�D�IRVW�vQDLQWDW�
VXE�DFHDVWă�IRUPă��vQ�YHGHUHD�HPLWHULL�GH�REVHUYDΌLL�UHFRPDQGăUL��
DVWIHO�vQFkW�GRFXPHQWDΌLD�¿QDOă�Vă�¿H�FRQIRUPă�FX�VWDQGDUGHOH�
GH�FDOLWDWH�SURSULL�XQXL�SURLHFW�PDWXU��SUHJăWLW�SHQWUX�HWDSD�GH�
H[HFXΌLH�D�OXFUăULORU. 

$�IRVW�HPLV�2UGLQXO�GH�ÍQFHSHUH�D�/XFUĄULORU�GH�H[HFXʖLH�
DIHUHQWH�ORWXOXL���GLQ�$XWRVWUDGD�GH�&HQWXUĄ�%XFXUHʔWL�6XG

ÌQ�GDWD�GH�������������&1$,5�D�GDW�2UGLQXO�GH�ÌQFHSHUH�D�
/XFUăULORU�SHQWUX� FRQWUDFWXO� Ä3URLHFWDUH� ΊL� ([HFXΌLH�$XWRVWUDGD�
GH�&HQWXUă�%XFXUHΊWL�6XG��/RWXO����6HFWRU����NP��������±�NP�
��������� DIHUHQW� &HQWXUD� 6XG� ΊL� 6HFWRU� ��� NP� ������ ±� NP�
�������DIHUHQW�&HQWXUD�1RUG´�

Antreprenorul General este Asocierea Aktor SA – Eurocon-
VWUXFW�7UDGLQJ�¶���65/��3HULRDGD�SHQWUX�H[HFXΌLD�OXFUăULORU�HVWH�GH�
���GH�OXQL��LDU�JDUDQΌLD�RIHULWă�GH�$QWUHSUHQRU�HVWH�GH����GH�OXQL�

9DORDUHD� WRWDOă�a contractului este 853.422.022,52 lei 
IăUă�79$�

6XUVD� GH� ¿QDQΌDUH�� )RQGXO� GH� &RH]LXQH� SULQ� 3URJUDPXO�
2SHUDΌLRQDO�,QIUDVWUXFWXUD�0DUH�����������ΊL�*XYHUQXO�5RPkQLHL�

C.N.A.I.R.

5HWURVSHFWLYD�OXQLL�RFWRPEULH�

&�1�$�,�5��6�$��D�GHVHPQDW�FkʔWLJĄWRUXO 
SHQWUX�3URLHFWDUHD�ʔL�([HFXʖLD�/RWXOXL�� 

DO�$XWRVWUĄ]LL�GH�&HQWXUĄ�%XFXUHʔWL�1RUG
$X�IRVW�DYL]DWH�3URLHFWXO�7HKQLF�ʔL�'HWDOLLOH�GH�([HFXʖLH�SHQWUX�SURLHFWDUHD�ʔL�H[HFXʖLD�VHFWRDUHORU���ʔL���DOH�ORWXOXL���GLQ�
$XWRVWUDGD�GH�&HQWXUĄ�%XFXUHʔWL�6XG�O�&�1�$�,�5��6�$��DQDOL]HD]Ą�VWXGLLOH�GH�IH]DELOLWDWH�QHFHVDUH�FRQVWUXFʖLHL�VHFWRDUHORU�
GH�DXWRVWUDGĄ�%X]ĄX�²�)RFʔDQL�ʔL�)RFʔDQL�²�%DFĄX�O�$�IRVW�HPLV�2UGLQXO�GH�ÍQFHSHUH�D�/XFUĄULORU�GH�H[HFXʖLH�DIHUHQWH�
ORWXOXL���GLQ�$XWRVWUDGD�GH�&HQWXUĄ�%XFXUHʔWL�6XG�O�8Q�RIHUWDQW�SHQWUX�SURLHFWDUHD�ʔL�H[HFXʖLD�VHFʖLXQLL���D�$XWRVWUĄ]LL�
6LELX�²�3LWHʔWL�O�&�1�$�,�5��6�$��D�GHVHPQDW�FkʔWLJĄWRUXO�SHQWUX�3URLHFWDUHD�ʔL�([HFXʖLD�/RWXOXL���DO�$XWRVWUĄ]LL�GH�&HQWXUĄ�
%XFXUHʔWL�1RUG�O�/LFLWDʖLD�SHQWUX�ÀQDOL]DUHD�PRGHUQL]ĄULL�VHFWRUXOXL�$��²�'1���DO�&HQWXULL�%XFXUHʔWL�D�IRVW�SXEOLFDWĄ�
vQ�6($3�O�3DWUX�RIHUWH�SHQWUX�(ODERUDUHD�6WXGLXOXL�GH�)H]DELOLWDWH�QHFHVDU�FRQVWUXFʖLHL�'UXPXOXL�([SUHV�&OXM�²�'HM
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8Q�RIHUWDQW�SHQWUX�SURLHFWDUHD�ʔL�H[HFXʖLD 

VHFʖLXQLL���D�$XWRVWUĄ]LL�6LELX�²�3LWHʔWL

În data de 20.10.2021, a avut loc depunerea ofertelor pentru 
(WDSD�D�,,�D��3URSXQHUL�7HKQLFH�ΊL�3URSXQHUL�)LQDQFLDUH��SHQWUX�
SURFHGXUD�GH�DWULEXLUH�D�FRQWUDFWXOXL�3URLHFWDUH�ΊL�([HFXΌLH�Ä$XWR-
VWUDGD�6LELX�±�3LWHΊWL��6HFΌLXQHD����%RLΌD�±�&RUQHWX´��

3kQă�OD�WHUPHQXO�OLPLWă�GH�GHSXQHUH�D�RIHUWHORU��V�D�vQVFULV�
XUPăWRUXO�RIHUWDQW��$VRFLHUHD�0DSD�,QVDDW�YH�7LFDUHW�$6�±�&HQJL]�
Insaat Sanayi ve Ticaret AS.

(WDSD�,�D�SURFHGXULL�GH�OLFLWDΌLH�UHVWUkQVă�SHQWUX�3URLHFWDUH�ΊL�
([HFXΌLH�Ä$XWRVWUDGD�6LELX�±�3LWHΊWL��6HFΌLXQHD����%RLΌD�±�&RUQHWX´�
D�IRVW�¿QDOL]DWă�vQ�GDWD�GH�������������¿LQG�WUDQVPLVH�WRWRGDWă�
ΊL�,QYLWDΌLLOH�GH�SDUWLFLSDUH�OD�(WDSD�D�,,�D�D�SURFHGXULL�±�(WDSD�
GH�GHSXQHUH�D�RIHUWHORU��FăWUH�FHL�ΊDVH�&DQGLGDΌL�SUH�FDOL¿FDΌL�OD�
SULPD�HWDSă�

2SHUDWRULL�HFRQRPLFL� LQWHUHVDΌL�DX�DYXW� OD�GLVSR]LΌLH�XQ�WHU-
PHQ�LQLΌLDO�GH�GRXă�OXQL�SHQWUX�SUHJăWLUHD�RIHUWHORU���������������
FDUH� D� IRVW� XOWHULRU� SUHOXQJLW� FX� vQFă� R� OXQă�� SkQă� OD� GDWD� GH�
������������¿LQG�DVWIHO�DVLJXUDW�XQ�WHUPHQ�PDL�PXOW�GHFkW�VX¿FL-
HQW�SHQWUX�SUHJăWLUHD�RIHUWHORU�

9DORDUHD�HVWLPDWă a contractului este de 4.635.473.646,00 
OHL�IăUă�79$.

Traseul are o lungime de 31,33 km.
6XUVD�GH�¿QDQΌDUH��)RQGXUL�(XURSHQH�1HUDPEXUVDELOH�
7HUPHQXO�GH�¿QDOL]DUH�SUHYă]XW�HVWH�GH����OXQL�SURLHFWDUH�

ΊL����GH�OXQL�H[HFXΌLH�
$FHDVWă�VHFΌLXQH�FRQΌLQH�FD�SULQFLSDOH�OXFUăUL�

Q�����GH�SRGXUL�ΊL�YLDGXFWH�
Q��ΊDSWH�WXQHOXUL�FX�OXQJLPL�FXSULQVH�vQWUH�����P�ΊL������P�
Q��HFRGXFW�vQ�]RQD�ORFDOLWăΌLL�/D]DUHW�

&�1�$�,�5��6�$��D�GHVHPQDW�FkʔWLJĄWRUXO�SHQWUX�
3URLHFWDUHD�ʔL�([HFXʖLD�/RWXOXL���DO�$XWRVWUĄ]LL 
GH�&HQWXUĄ�%XFXUHʔWL�1RUG

ÌQ�GDWD�GH�������������D�IRVW�GHVHPQDW�FkΊWLJăWRUXO�FRQWUDF-
WXOXL�Ä3URLHFWDUH�ΊL�([HFXΌLH�$XWRVWUDGD�GH�&HQWXUă�%XFXUHΊWL�NP�
������±�NP����������6HFWRU�&HQWXUD�1RUG�NP�������±�NP�
��������/RW����NP�������±�NP�������´�

2IHUWDQWXO�GHVHPQDW�FkΊWLJăWRU�HVWH�$VRFLHUHD�,PSUHVD�3L]]D-
URWWL�	�&�6S$�,WDOLD�±�5HWWHU�3URMHFWPDQDJHPHQW�

Valoarea contractului este de ��������������� OHL� IăUă�
TVA. Durata contractului este 34 de luni, din care 12 luni pe-
ULRDGD�GH�SURLHFWDUH�ΊL����GH�OXQL�SHULRDGD�GH�H[HFXΌLH�D�OXFUăULORU��
3HULRDGD�GH�JDUDQΌLH�HVWH�GH����DQL�

6HPQDUHD�FRQWUDFWXOXL�GH�DFKL]LΌLH�SXEOLFă�YD�¿�SRVLELOă�GXSă�
H[SLUDUHD�SHULRDGHL� GH� GHSXQHUH� D� HYHQWXDOHORU� FRQWHVWDΌLL� ΊL��

�UHVSHFWLY��GXSă�VROXΌLRQDUHD�FRQWHVWDΌLLORU�SOkQJHULORU�IRUPXODWH�
vQ�FDGUXO�SURFHGXULL�GH�DWULEXLUH�

/LFLWDʖLD�SHQWUX�ÀQDOL]DUHD�PRGHUQL]ĄULL�VHFWRUXOXL 
$��²�'1���DO�&HQWXULL�%XFXUHʔWL�D�IRVW�SXEOLFDWĄ�vQ�6($3

ÌQ�GDWD�GH�������������&�1�$�,�5��6�$��D�vQFăUFDW�vQ�6,&$3��vQ�
YHGHUHD�YHUL¿FăULL�GH�FăWUH�$1$3��GRFXPHQWDΌLD�GH�DWULEXLUH�SHQ-
WUX�FRQWUDFWXO�GH�DFKL]LΌLH�SXEOLFă�Ä0RGHUQL]DUHD�FHQWXULL�UXWLHUH�D�
0XQLFLSLXOXL�%XFXUHΊWL�vQWUH�$��±�'1���ΊL�'1���±�$���/RW����VHFWRU�
$���NP���������±�'1����NP���������±�5HVW�GH�H[HFXWDW´�

3URLHFWXO�FRQVWă�vQ�¿QDOL]DUHD�OXFUăULORU�GH�PRGHUQL]DUH�D�VHF-
WRUXOXL�$���NP���������±�'1����NP���������DO�&HQWXULL�%XFXUHΊWL�

Durata contractului este de 48 de luni, din care 12 luni, perioada 
GH�H[HFXΌLH�D�OXFUăULORU�ΊL����GH�OXQL�SHULRDGD�GH�JDUDQΌLH�D�OXFUăULORU�

3DWUX�RIHUWH�SHQWUX�(ODERUDUHD�6WXGLXOXL�GH�)H]DELOLWDWH�
QHFHVDU�FRQVWUXFʖLHL�'UXPXOXL�([SUHV�&OXM�²�'HM

ÌQ�GDWD�GH������������D�DYXW�ORF�GHSXQHUHD�RIHUWHORU�SHQWUX�
SURFHGXUD�GH�DWULEXLUH�D�FRQWUDFWXOXL�Ä(ODERUDUH�6WXGLX�GH�)H]D-
ELOLWDWH�SHQWUX�'UXP�([SUHV�&OXM�±�'HM´�

3kQă�OD�WHUPHQXO�OLPLWă�GH�GHVFKLGHUH��DX�GHSXV�RIHUWH�XUPă-
WRULL�DJHQΌL�HFRQRPLFL�

1.�$VRFLHUHD�6&�$GXUR�,PSH[�65/�±��7,�3URJHWWL�,WDOLD�±�,Q-
JHJQHULD�,QWHJUDWD�6S$�±�6&�6SHFLDOLVW�6PDUW�*URXS�65/�

2.�$VRFLHUHD�6&�'3�&RQVXOW�6$��±�6&�([SODQ�65/�±�6&$�7HDKD�
	�)X]HVL�

3. Asocierea SC Search Corporation SRL – SC Proiect-Con-
VWUXFW�5HJLXQHD�7UDQVLOYDQLD�65/�

4.�$VRFLHUHD�6&�9LDSRQWH�5RP�65/�±�0HWURXO�6$�±�6&�&DSLWDO�
Vision SRL.

9DORDUHD�HVWLPDWă a contractului este de 22.199.530,50 
OHL�IăUă�79$�

Durata contractului este de 18 luni��GLQ�FDUH����OXQL�±�(OD-
ERUDUH�6WXGLX�GH�)H]DELOLWDWH��

ÌQ�SHULRDGD�XUPăWRDUH��&RPLVLD�GH�(YDOXDUH�YD�DQDOL]D�RIHU-
WHOH�vQ�FRQIRUPLWDWH�FX�SUHYHGHULOH�GRFXPHQWDΌLHL�GH�DWULEXLUH�ΊL�
FX�OHJLVODΌLD�vQ�YLJRDUH�vQ�GRPHQLXO�DFKL]LΌLLORU�SXEOLFH�
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'XSă�FXP�VH�ΊWLH��GRPHQLXO�6LVWHPHORU�
Inteligente de Transport - ITS a devenit o 
FRPSRQHQWă�PDMRUă�vQ�FDGUXO�DFΌLXQLORU�FH�
VH�GHVIăΊRDUă�SHQWUX�GH]YROWDUHD�VLVWHPH-
ORU� GH� WUDQVSRUW� DFWXDOH�� $FHVWH� DSOLFDΌLL�
SUH]LQWă�FkWHYD�PDUL�DYDQWDMH�GLQWUH�FDUH�
DPLQWLP�� HIHFWHOH� YL]LELOH� FRQVWDWDWH� vQ�
FHHD� FH� SULYHΊWH� VFăGHUHD� SROXăULL� ΊL� D�
H[WHUQDOLWăΌLORU�JHQHUDWH�SULQ�DFWLYLWDWHD�GH�
WUDQVSRUW��FUHΊWHUHD�H¿FLHQΌHL��FRQIRUWXOXL��
VLJXUDQΌHL�ΊL�VHFXULWăΌLL�SDVDJHULORU�ΊL�D�PăU-
IXULORU��7RDWH�DFHVWH�UH]XOWDWH�GHYLQ�ΊL�PDL�
VSHFWDFXORDVH�GDFă�OXăP�vQ�FRQVLGHUDUH�YD-
ORULOH�LQYHVWLΌLLORU�QHFHVDUH�vQ�DSOLFDΌLLOH�,76��
FRPSDUDWH�FX�FHOH�GHGLFDWH� LQIUDVWUXFWXULL�
GH�WUDQVSRUW�ΊL�SDUFXULORU�GH�YHKLFXOH�

$YkQG� vQ� YHGHUH� Fă� XWLOL]DWRULL� WUDQV-
SRUWXOXL�SXEOLF�ΊL�DL�FHOXL�LQGLYLGXDO�VROLFLWă�
GH]YROWDUHD� XQRU� IDFLOLWăΌL� GH� SODQL¿FDUH�
H¿FLHQWă�D�FăOăWRULHL��GH�RUJDQL]DUH�ΊL�LQ-
IRUPDUH�vQ�WLPS�UHDO���SH�SDUFXUVXO�DFHVWH-
LD��GH�IDFLOLWăΌL�GH�SODWă�LQWHOLJHQWH��DOăWXUL�
GH�RUJDQL]DUHD�ΊL�SODQL¿FDUHD�H¿FLHQWă�D�
UHΌHOHL�GH� WUDQVSRUW��D� vQWUHΌLQHULL� LQIUDV-
WUXFWXULL�ΊL�PLMORDFHORU�GH�WUDQVSRUW��DSURD-
SH�Fă�QX�H[LVWă�FRPSRQHQWă�D�ODQΌXOXL�WUR-
¿F�DO�PRELOLWăΌLL�FDUH�Vă�QX�EHQH¿FLH]H�GH�
VXSRUWXO�DSOLFDΌLLORU� ,76��$VWIHO�� vQ�FDGUXO�
&RQJUHVXOXL�,76�5RPkQLD�±�������DX�IRVW�
GH]EăWXWH�VXELHFWH�OHJDWH�GH�LQIUDVWUXFWX-
UD�GLJLWDOă�GH�WUDQVSRUW��GH�DSOLFDΌLL�SHQWUX�
PăUIXUL�ΊL�ORJLVWLFă��GH�SDUFăUL�VHFXUL]DWH��

GH� YHKLFXOH� DXWRQRPH�� GH� VROXΌLL� LQWHOL-
JHQWH�SHQWUX�VFăGHUHD�SROXăULL��GH�YHKL-
FXOHOH�HOHFWULFH� ΊL� LQIUDVWUXFWXUD�DIHUHQWă�
HOHFWURPRELOLWăΌLL��GH�XWLOL]DUHD�ED]HORU�GH�
GDWH�ΊL�LQWHJUDUHD�H¿FLHQWă��SULHWHQRDVă�D�
DSOLFDΌLLORU�

8Q�HOHPHQW�FKHLH�vQ�FDGUXO�FRQJUHVX-
OXL� O�D� UHSUH]HQWDW� HYHQLPHQWXO� OHJDW� GH�
vQ¿LQΌDUHD�3XQFWXOXL�1DΌLRQDO�GH�$FFHV��R�
SODWIRUPă�ZHE�FH�YD�GHYHQL�ÄFRORDQD�YHU-
WHEUDOă´�vQ�GH]YROWDUHD�IDFLOLWăΌLORU�GH�LQWH-
JUDUH�D�DSOLFDΌLLORU�,76�ORFDOH��QDΌLRQDOH�ΊL�
europene, în interesul tuturor utilizatorilor.

&XQRVFkQGX�VH� GLQDPLFD� GH]YROWăULL�
SURLHFWHORU�GHGLFDWH�FUHΊWHULL�LQWHOLJHQΌHL�vQ�
GRPHQLXO�PRELOLWăΌLL�RDPHQLORU�ΊL�D�PăUIXUL-
lor, în cadrul unor sesiuni speciale, au fost 
DERUGDWH�ΊL�WHPDWLFLOH�OHJDWH�GH�¿QDQΌDUH��
GH� SROLWLFL� GH� GH]YROWDUH�� GH� HGXFDΌLH� ΊL�
FUHΊWHUH�D�QLYHOXOXL�SURIHVLRQDO�

ÌQWUHJXO�HYHQLPHQW�SRDWH�¿�YL]LRQDW�SH�FD-
QDOXO�<RXWXEH�„ITS ROMANIA CONGRESS 
2021”�VDX�DFFHVkQG�OLQN�XO��KWWSV���ZZZ�
\RXWXEH�FRP�ZDWFK"Y 0�U2</Y�IPR	DEB
FKDQQHO ,765RPDQLD�

&RPXQLFDW�GH�SUHVĄ�

&RQJUHVXO�,76�5RPkQLD�²�����
În data de 29 septembrie 2021, începând cu ora 9:30, a avut loc, la Hotel 
(XURSD�5R\DOH�%XFXUHΊWL�ΊL�RQOLQH�SH�=RRP��R�QRXD�HGLΌLH�D�HYHQLPHQWXOXL�Ä,76�
5RPDQLD�&RQJUHVV�����´��ÌQ�DFHVW�DQ��&RQJUHVXO�D�IRVW�RUJDQL]DW�VXE�SDWUR-
QDMXO�0LQLVWHUXOXL�7UDQVSRUWXULORU�ΊL�,QIUDVWUXFWXULL�ΊL�DO�3ULPăULHL�0XQLFLSLXOXL�
%XFXUHΊWL��vQ�SDUWHQHULDW�FX�&RPSDQLD�1DΌLRQDOă�GH�$GPLQLVWUDUH�D�,QIUDVWUXFWXULL�
5XWLHUH�� $VRFLDΌLD� GH� 'H]YROWDUH� ,QWHUFRPXQLWDUă� SHQWUX� 7UDQVSRUW� 3XEOLF�
%XFXUHΊWL�±�,OIRY�ΊL�1HWZRUN�RI�1DWLRQDO�,76�$VVRFLDWLRQV��&RQJUHVXO�,76�5RPDQLD�
HVWH�RUJDQL]DW�R�GDWă�OD�GRL�DQL�ΊL�EHQH¿FLD]ă�GH�SDUWLFLSDUH�LQWHUQDΌLRQDOă�

/XFLDQ�,/,1$�
$YDQVXO�WHKQRORJLF�ʔL�VLVWHPHOH�LQWHOLJHQWH�GH�WUDQVSRUW�
FXQRVF�R�GH]YROWDUH�GLQ�FH�vQ�FH�PDL�DFFHOHUDWĄ�ʔL�GH�SHUVSHFWLYĄ
Lucian ,/,1$��ΊHIXO�'HSDUWDPHQWXOXL�&RRSHUDUH�,QWHULQVWLWXΌLRQDOă�7UD¿F�5XWLHU�
GLQ�FDGUXO�&�1�$�,�5���SUH]LQWă��vQWU�XQ�LQWHUYLX��VLVWHPHOH�LQWHOLJHQWH�GH�WUDQV-
SRUW�ΊL�YRUEHΊWH�GHVSUH�FH�SURYRFăUL�YRU�¿�SHQWUX�GRPHQLXO�7UDQVSRUWXULORU�SH�
YLLWRU��DGăXJkQG�Fă�vQ�SUH]HQW��GRPHQLXO�,76�UHSUH]LQWă�R�SULRULWDWH�D�FRPSDQLHL�

Ì��&H�VXQW�6,7�XULOH"
R : 6LVWHPHOH� LQWHOLJHQWH� GH� WUDQVSRUW�

VXQW� VROXΌLL� LQRYDWLYH�� FDUH� SXQ� vQ� FRPXQ�
WHKQRORJLD��FRPXQLFDΌLLOH��SUHFXP�ΊL�SDUWHD�
GH�LQIUDVWUXFWXUă�¿]LFă�SHQWUX�FD�WUD¿FXO�Vă�
VH�GHVIăΊRDUH� vQ�FRQGLΌLL�GH�VLJXUDQΌă�� LDU�
XWLOL]DWRULL� Vă� IRORVHDVFă�GUXPXULOH� vQWU�XQ�
PRG�PDL�FRHUHQW��PDL�VLJXU�ΊL�PDL�LQWHOLJHQW�

Ì�� &XP� VXQW� SHUFHSXWH� 6LVWHPHOH�
,QWHOLJHQWH�GH�7UDQVSRUW"

R: &kQG�YRUELP�GHVSUH�DVWIHO�GH�VLVWH-
PH��QX�YRUELP�DWkW�GH�PXOW�GHVSUH�HFKL-
SDPHQWH�ΊL�VROXΌLL�WHKQRORJLFH�FkW�GHVSUH�
VHUYLFLL��8WLOL]DWRUXO� ¿QDO� QX�YD� FXQRDΊWH�
QLFLRGDWă�FRPSOH[LWDWHD�XQXL�DVWIHO�GH�VLV-
WHP�� vQ� VFKLPE�� YD� EHQH¿FLD� GLQ� SOLQ� GH�
SH�XUPD�VHUYLFLLORU�SXVH�OD�GLVSR]LΌLH�SULQ�
LQWHUPHGLXO�DFHVWRU�VLVWHPH��LQGLIHUHQW�Fă�
VXQW�VHUYLFLL�GH�LQIRUPDUH�vQ�WLPS�UHDO�VDX�
VLJXUDQΌă� UXWLHUă� �cum sunt panourile 
FX�PHVDMH�YDULDELOH�GH�SH�DXWRVWUă]L�, 
DSOLFDΌLL�FH�SRW�WUDQVPLWH�DOHUWH�VDX�FKLDU�
PHVDMHOH�UDGLR�GH�EURDGFDVWLQJ��7RWRGDWă��
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sunt acele servicii care vin în sprijinul 
DXWRULWăΌLORU�SHQWUX�SURWHFΌLD�SăUΌLL�FDURVD-
ELOH��FXP�VXQW�VLVWHPHOH�GH�FkQWăULUH�GL-
QDPLFă�SULQ�FDUH�VH�SRW�LGHQWL¿FD�vQ�WLPS�
UHDO� DXWRYHKLFXOHOH� FDUH� FLUFXOă� GHΊL� DX�
UHVWULFΌLH�GH�WRQDM�

$VWIHO��VXQW�HYLWDWH�HYHQLPHQWH�QHGRUL-
WH��FXP�V�DX�vQWkPSODW�GH�IRDUWH�PXOWH�RUL�
FkQG�DXWRYHKLFXOHOH�DX�ORYLW�XQ�SDVDM�&)5�
VDX�R�SDVDUHOă�SLHWRQDOă�

Î: Cum putem preveni astfel de 
HYHQL�PHQWH"

R: ,QIUDVWUXFWXUD�VH�GHJUDGHD]ă�vQ�PR-
PHQWXO�vQ�FDUH�DVWIHO�GH�DXWRYHKLFXOH�FLU-
FXOă�SH�GUXPXULOH�SXEOLFH��$YHP�ΊL�VHUYLFLL�
SHQWUX�OLPLWDUHD�FLUFXODΌLHL�FX�YLWH]ă�PDUH��
SHQWUX�FRQWURO�ΊL�WD[DUHD�DFFHVXOXL�SH�DX-
WRVWUDGă��7RDWH�DFHVWH�VLVWHPH�DX�PHQLUHD�
de a spori capacitatea infrastructurii ac-
WXDOH��6XQW�PXOWH�H[HPSOH�vQ�DFHVW�VHQV��
ÌQ�2ODQGD��DQXPLWH�VHFΌLXQL�GH�DXWRVWUDGă�
IRDUWH�DJORPHUDWH�DX�DYXW�VSRULWă�FDSDFL-
WDWHD�FX�DSURDSH�����GRDU�SULQ�LPSOHPHQ-
WDUHD�XQRU�VLVWHPH�PXOW�PDL�LHIWLQH�GHFkW�
D�XQRU�LQYHVWLΌLL�PDMRUH�vQWU�R�H[WLQGHUH�D�
LQIUDVWUXFWXULL�¿]LFH�

1X�vQ�XOWLPXO�UkQG��VXQW�FXORDUHOH�FDUH�
SRW�¿�DVLJXUDWH�SULQ�LQWHUPHGLXO�DFHVWRU�VLV-
WHPH�LQWHOLJHQWH�SHQWUX�VHUYLFLLOH�GH�XUJHQΌă��
9RUELP�GHVSUH�DVLJXUDUHD�GH�FXORDUH�YHU]L�
SHQWUX�WUDQVSRUWXO�SXEOLF��&X�DOWH�FXYLQWH��
VLVWHPHOH� LQWHOLJHQWH�QX� VH� UHIHUă�GRDU� OD�
DFHOH�VLVWHPH�GH�SH�GUXPXULOH�QDΌLRQDOH�VDX�
DXWRVWUă]L��FL�ΊL�OD�]RQHOH�XUEDQH��

Î: Care este rolul sistemelor inte-
OLJHQWH"�

R:�5ROXO�VLVWHPHORU� LQWHOLJHQWH�H�GH�D�
YHQL� vQ�VSULMLQXO�FRQGXFăWRULORU�DXWR�FDUH�
IRORVHVF� LQIUDVWUXFWXUD� H[LVWHQWă�� 6XQW�
IRDUWH�PXOWH� VHFΌLXQL� GH�GUXP�XQGH� WUD-
¿FXO�DJORPHUDW�VDX�FRQJHVWLLOH�FRQGXF� OD�
FUHΊWHUHD�XQHL�QHUYR]LWăΌL�DFFHQWXDWH��

3ULQWU�XQ�VLVWHP�GH�PDQDJHPHQW�DO�OL-
PLWHL�GH�YLWH]ă�VH�SRDWH�DVLJXUD�XQ�LQWHUYDO�
GH�GHFRQJHVWLRQDUH�D�DFHOXL�SXQFW�ΊL�DVWIHO��
ÀX[XO�FH�XUPHD]ă�Vă�DMXQJă�vQ�DFHO�SXQFW�
QX�YD�PDL�VWDΌLRQD��3HQWUX�FD�R�DVWIHO�GH�
PăVXUă�Vă�SURGXFă�HIHFWH��DFHVW�VLVWHP�DU�
WUHEXL� GXEODW�GH�XQ� VLVWHP�GH� FRQWURO� DO�
YLWH]HL�ΊL�GH�GHSLVWDUH�D�FHORU�FDUH�vQFDOFă�
DFHDVWă�PăVXUă��

3XWHP�Vă�DPLQWLP�ΊL�GH�VLVWHPHOH�GH�
GHWHFΌLH�DXWRPDWă�D�LQFLGHQWHORU��FDUH�DMX-
Wă�RSHUDWRULL�GLQ�FHQWUHOH�GH�PRQLWRUL]DUH�
Vă� WUDQVPLWă� LQIRUPDΌLL� VXSOLPHQWDUH� vQ�
WLPS�UHDO�FăWUH�VHUYLFLLOH�GH�XUJHQΌă��

2�FRPSRQHQWă�IRDUWH�LPSRUWDQWă�vQ�FD-
GUXO�DFHVWRU�VLVWHPH�HVWH�FHD�GH�FROHFWDUH�
GDWH�ΊL�SUHGLFΌLH�PHWHR��$YHP�VWDΌLL�PHWHR�
ΊL�VHQ]RUL�LQVWDODΌL�vQ�SDUWHD�FDURVDELOă�FDUH�
FXOHJ�GDWH�GHVSUH�WHPSHUDWXUă��vQ�DHU�� OD�

VRO�HWF���WLSXO�ΊL�FDQWLWDWHD�SUHFLSLWDΌLLORU��YL-
]LELOLWDWHD�vQWU�XQ�DQXPLW�SXQFW��FXP�DU�¿�
QRULL�GH�FHDΌă�VSUH�H[HPSOX���$LFL�YRUELP�
GH�LQIRUPDΌLH�vQ�WLPS�UHDO��GDWH�H[WUHP�GH�
QHFHVDUH�vQ�RULFH�SURFHV�ΊL�RULFH�GLQDPLFă��

6LVWHPHOH�GH�FkQWăULUH�GLQDPLFă�vL�GH-
SLVWHD]ă� SH� FHL� FDUH� vQFDOFă� OHJHD�� 6SUH�
H[HPSOX��FDPLRDQHOH�FDUH�FLUFXOă�VXSUDvQ-
FăUFDWH�VXQW�XQ�SHULFRO�SHQWUX�FRQGXFăWRULL�
DXWR��8Q�FDPLRQ�vQFăUFDW�SHVWH�OLPLWă�DXWR-
PDW�YD�IUkQD�PXOW�PDL�JUHX�FRPSDUDWLY�FX�
XQXO�FDUH�FLUFXOă�UHJXODPHQWDU��

5ROXO�DFHVWRU�VLVWHPH�HVWH�GH�D�FRP-
SOHWD� PăVXULOH� WUDGLΌLRQDOH� GH� VLJXUDQΌă�
UXWLHUă��SDUDSHW��PDUFDM��VHPQDOL]DUH�YHU-
WLFDOă�ΊL�RUL]RQWDOă���

9RUELP� GH� GRXă� VLVWHPH� LQWHOLJHQWH��
UHVSHFWLY�FHOH�FDUH�VH�LPSOHPHQWHD]ă�RGD-
Wă�FX�GUXPXO�ΊL�FHOH�SH�FDUH�QRL�OH�LPSOH-
PHQWăP� XOWHULRU� FRQVWUXFΌLHL� SURLHFWXOXL�
GH� LQIUDVWUXFWXUă��&RQH[LXQLOH�GLQWUH�FHOH�
GRXă�FDWHJRULL�VH�UHDOL]HD]ă�SULQ�LQWHUPH-
GLXO�DSOLFDΌLLORU�FH�IXUQL]HD]ă�VHUYLFLL�SHQWUX�
XWLOL]DWRULL�GUXPXOXL��

Ì��([LVWă�SURLHFWH��SURJUDPH�HXUR-
SHQH�OD�FDUH�&�1�$�,�5��SDUWLFLSă�SHQ-
WUX�D�GH]YROWD�VLVWHPHOH�,76"�

R: ÌQ�DFHVW�VHQV��DU�¿�ELQH�Vă�DPLQWLP�
IDSWXO�Fă�&�1�$�,�5��SDUWLFLSă�vQ�FDGUXO�PDL�
PXOWRU�SURLHFWH�OD�QLYHO�HXURSHDQ�SULQ�FDUH�
VH�VWDQGDUGL]HD]ă��VH�HODERUHD]ă��JKLGXUL�
GH� EXQH� SUDFWLFL�� SUHFXP� ΊL�PDQXDOH� GH�
UHIHULQΌă�SHQWUX�VLVWHPHOH�,76�

'RPHQLXO�,76�HVWH�R�SULRULWDWH�D�FRP-
SDQLHL�� 'UHSW� XUPDUH�� vQ� FDGUXO� GHSDU-
WDPHQWXOXL� IXQFΌLRQHD]ă� DWkW� %LURXO� GH�
'H]YROWDUH�$SOLFDΌLL�,QWHUQH��FH�DUH�UROXO�GH�
D�RSWLPL]D�DFWLYLWăΌLOH�GH�]L�FX�]L�SUHFXP�ΊL�
GH�D�vQWăUL�UHODΌLD�GLQWUH�&�1�$�,�5��ΊL�XWLOL-
]DWRULL�LQIUDVWUXFWXULL�H[LVWHQWH��FkW�ΊL�%LURXO�
,76��FDUH�JHVWLRQHD]ă�WRW�FHHD�FH�vQVHDPQă�
DFHVW�GRPHQLX�OD�QLYHOXO�FRPSDQLHL��GH�OD�
HODERUDUHD�GRFXPHQWDΌLHL�SHQWUX�DFKL]LΌLD�
GH�VHUYLFLL�SURGXVH�OXFUăUL�SkQă�OD�YHUL¿FD-
UH�GH�SURLHFWH�PRQLWRUL]DUHD�ΊL�JHVWLRQDUHD�
VLVWHPHORU�IXQFΌLRQDOH���

$YDQVXO� WHKQRORJLF� QX� RFROHΊWH� VIHUD�
WUDQVSRUWXULORU��ÌQ�YLUWXWHD�DFHVWHL�UHDOLWăΌL��
VXQWHP�REOLJDΌL�FD��SH� OkQJă�GH]YROWDUHD�
LQIUDVWUXFWXULL�¿]LFH��Vă�YHQLP�vQ�VSULMLQXO�
SDUWLFLSDQΌLORU�OD�WUD¿F��

ÌQ�XUPăWRDUHD�SHULRDGă��vQ�FDGUXO�GH-
SDUWDPHQWXOXL��QH�DP�SURSXV�Vă�GRWăP�FX�
VLVWHPH�LQWHOLJHQWH�GH�WUDQVSRUW�WRDWH�VHF-
WRDUHOH�GH�DXWRVWUDGă�GDWH�vQ�WUD¿F��

'H� DVHPHQHD�� YRP� YHQL� vQ� VSULMLQXO�
XWLOL]DWRULORU�GUXPXULORU�ΊL�SULQWU�R�VHULH�GH�
DSOLFDΌLL�ΊL�SODWIRUPH�ZHE�SHQWUX�D�vQOHVQL�
DFFHVXO�OD�GDWHOH�ΊL�LQIRUPDΌLLOH�FROHFWDWH�ΊL�
FDUH�SRW�¿�SXVH�JUDWXLW�OD�GLVSR]LΌLD�FRQGX-
FăWRULORU�DXWR�

3RWULYLW�3155��OD�QLYHOXO�LQIUDVWUXF-
turii rutiere, se ia în calcul ca 434 de 
NLORPHWUL� GH� DXWRVWUDGă� FRQVWUXLΌL�
Vă� ¿H� SUHYă]XΌL� FX� XQ� VLVWHP� ,76�
LQVWDODW�ΊL�FX�VLVWHPH�PRGHUQH�GH�
PRQLWRUL]DUH�ΊL�LQIRUPDUH�D�XWLOL]D-
torilor infrastructurii.

(VWH�LPSRUWDQW�Vă�DPLQWLP�Fă�XQ�VLVWHP�,76�LQVWDODW�SUHVXSXQH�VLVWHPH�PR-
GHUQH�GH�PRQLWRUL]DUH�ΊL�LQIRUPDUH�D�XWLOL]DWRULORU�LQIUDVWUXFWXULL��$FHVWH�VLVWH-
PH�LQWHOLJHQWH�vPELQă�DSOLFDΌLL�DOH�HOHFWURQLFLL�ΊL�GRPHQLXOXL�,7�ΊL�&RPXQLFDΌLL�
vQ�7UDQVSRUWXUL��SHQWUX�D�RSWLPL]D�DFWLYLWDWHD�GH�WUDQVSRUW�vQ�DQVDPEOX�ΊL�
SHQWUX�VFăGHUHD�LPSDFWXOXL�QHJDWLY��SROXDUH��DFFLGHQWH��
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Ì��&LQH�OXFUHD]ă�vQ�%LURXO�'H]YROWDUH�
$SOLFDΌLL�,QWHUQH�DO�&�1�$�,�5�"

R:�ÌQ�FDGUXO�ELURXOXL��V�D�IRUPDW�R�HFKLSă�
WăQăUă��FX�VFRSXO�GH�D�GH]YROWD�DSOLFDΌLL�LQIRU-
PDWLFH�FDUH�Vă�vPEXQăWăΌHDVFă�SURFHVHOH�GH�
OXFUX�ΊL�IDFLOLWDUHD�OD�LQIRUPDΌLH��$ERUGDUHD�
QRDVWUă�H�GH�D�FUHD�DSOLFDΌLL�SHQWUX�D�vQGHSOL-
QL�IXQFΌLLOH�VROLFLWDWH�GH�FăWUH�FRPSDUWLPHQ-
WHOH�IXQFΌLRQDOH�GLQ�FDGUXO�&�1�$�,�5���

Ì��&XP�OXFUDΌL�OD�DFHVWH�DSOLFDΌLL"
R: )RORVLQG�DFHDVWă�DERUGDUH��QH�DVL-

JXUăP�Fă�DSOLFDΌLLOH�GH]YROWDWH�GH�QRL�SRW�
¿�DFFHVDWH�GH�SH�RULFH�GLVSR]LWLY�FH�VXSRU-
Wă�XQ�EURZVHU�PRGHUQ��)LLQG�DSOLFDΌLL�ZHE��
DFHVWHD�SRW�¿�GLVSRQLELOH�ΊL�SH�WHOHIRDQHOH�
PRELOH��'LQ�DFHVW�FRQVLGHUHQW��VH�DFRUGă�R�

DWHQΌLH�VXSOLPHQWDUă�GH]YROWăULL�DSOLFDΌLHL�
SHQWUX� RSWLPL]DUHD� YL]XDOL]ăULL�� 3HQWUX� D�
GH]YROWD�DSOLFDΌLLOH��SDUFXUJHP�PDL�PXOΌL�
SDΊL��ÌQ�SULPXO�UkQG��FROHFWăP�WRDWă�JDPD�
GH�LQIRUPDΌLL�FH�SURYLQ�GH�OD�WHUΌL��ÌQ�DO�GRL-
OHD�UkQG��SODQL¿FăP�ΊL�SURLHFWăP�DSOLFDΌLD�
UHVSHFWLYă�DVWIHO� vQFkW�Vă�¿H� IXQFΌLRQDOă��
FXVWRPL]DWă� ΊL� DGDSWDWă� QHYRLORU� FHUXWH��
%LQHvQΌHOHV��UHDOL]DUHD�XQXL�GHVLJQ�FDUH�Vă�
VH� DFRPRGH]H� IXQFΌLRQDOLWăΌLORU� FH� YRU� ¿�
GH]YROWDWH��'XSă�¿QDOL]DUH��vQFHSHP�R�SH-
ULRDGă�GH�WHVWDUH�FX�VWUXFWXULOH�IXQFΌLRQDOH�
FH�YRU�XWLOL]D�DSOLFDΌLD�vQ�XUPD�FăUHLD�SUL-
PLP� IHHGEDFN�XO� QHFHVDU� LPSOHPHQWă-
ULL� XOWHULRDUH�� SkQă� FkQG� FRQVLGHUăP� Fă�
DSOLFDΌLD�HVWH�SUHJăWLWă�SHQWUX�D�¿�ODQVDWă��

'XSă�DFHVW�SURFHV��vQFHSHP�PHQWHQDQΌD�OD�
DFHDVWă�DSOLFDΌLH��

Ì��&kWH�DSOLFDΌLL�DΌL�UHDOL]DW"
R: 'H OD�vQFHSXWXO�DQXOXL��DP�GH]YROWDW���

DSOLFDΌLL�GH�DFHVW�IHO��¿HFDUH�DÀkQGX�VH�vQ�GLIH-
ULWH�HWDSH�GH�LPSOHPHQWDUH��3URLHFWHOH�QRDV-
WUH�YDULD]ă�GH�OD�VLWH�XUL�GLQDPLFH�GH�SUH]HQ-
WDUH�SkQă�OD�DSOLFDΌLL�LQIRUPDWLFH�FRPSOH[H��

Ì��'H�FH�VXQW�XWLOH�DFHVWH�DSOLFDΌLL"
R: 'LQ�SXQFWXO�PHX�GH�YHGHUH��DFHVWH�

SURLHFWH�DX�XQ�LPSDFW�PDL�PDUH�GHFkW�FHOH�
cu rol de prezentare sau cele folosite intern 
FX�VFRSXO�GH�D�GLJLWDOL]D�ÀX[XULOH�GH�OXFUX�
ΊL�VXQW�XUPăWRDUHOH��DSOLFDΌLD�SHQWUX�DYL-
]DUHD�FHUHULORU�GH�UHVWULFΌLL�VDX�vQFKLGHUHD�
FLUFXODΌLHL�ΊL�DSOLFDΌLD�GH�GLVSHFHUDW�RQOLQH��
3ULPXO� SURLHFW� YLQH� vQ� VSULMLQXO� DJHQΌLORU�
HFRQRPLFL�FDUH�WUHEXLH�Vă�H[HFXWH�OXFUăUL�vQ�
]RQD�GUXPXOXL��SULQ�XUPDUH�GRFXPHQWDΌLD�
se poate depune online. Al doilea pro-
LHFW� YLQH� Vă� RSWLPL]H]H� WUHL� SXQFWH� GLQ�
DFWLYLWăΌLOH� VHUYLFLXOXL� GLVSHFHUDW�� 9RUELP�
GH� R� LQWHUIDΌă� GH� FRPXQLFDUH� H[WUHP� GH�
IDFLOă� FX� SXEOLFXO� ODUJ� SULQ� WUDVPLWHUHD�
LQIRUPDΌLLORU� UHOHYDQWH� OHJDWH� GH� WUD¿FXO�
UXWLHU��9RUELP�ΊL�GH�GDWH�vQ�IRUPDW�JUD¿F��
H[SRUWDWH�VXE�IRUPD�XQHL�KăUΌL�LQWHUDFWLYH��
GHVWLQDWH�Vă�DMXWH�XWLOL]DWRUXO� vQ�DOHJHUHD�
UXWHL�GRULWH�vQ�IXQFΌLH�GH�VFKLPEăULOH�FH�SRW�
DSăUHD� vQ�FDGUXO� LQIUDVWUXFWXULL�H[LVWHQWH��
$LFL��FRQGXFăWRULL�DXWR�SRW�DÀD�LQIRUPDΌLL�FX�
SULYLUH�OD�QDWXUD�UHVWULFΌLHL��VWDUHD�SăUΌLL�FD-
URVDELOH�ΊL�WLPSXO�HVWLPDW�SkQă�OD�GHVWLQDΌLD�
¿QDOă�ΊL��vQ�DQXPLWH�VLWXDΌLL��ΊL�GDWH�GHVSUH�
UHVXUVHOH�XPDQH�ΊL�PDWHULDOH�GLVSRQLELOH�

'HSDUWDPHQWXO�5HODΌLL�3XEOLFH
ΊL�&RPXQLFDUH�&�1�$�,�5�

Cosmin %,*,&ă��ʓHI�%LURX�'H]YROWDUH�$SOLFDʖLL�,QWHUQH�&�1�$�,�5��

Å'H�OD�vQFHSXWXO�DQXOXL��DP�GH]YROWDW���DSOLFDʖLL´
Cosmin %,*,&Ă��ΊHI�%LURX�'H]YROWDUH�$SOLFDΌLL�,QWHUQH�&�1�$�,�5���D�GHVFULV�vQ�
FDGUXO�XQXL�LQWHUYLX�PXQFD�GH�GH]YROWDUH�ΊL�FUHDUH�GH�DSOLFDΌLL�ZHE��GHVHRUL��
PDL�SXΌLQ�YL]LELOă��GHSXVă�vQ�VFRSXO�H¿FLHQWL]ăULL�XQRU�SURFHVH�ΊL�DFFHOHUDUHD�
GLJLWDOL]ăULL�LQVWLWXΌLRQDOH�

)/$6+

ÌQ�GDWD�GH�������������D�IRVW�GHVHPQDW�
FkΊWLJăWRUXO�FRQWUDFWXOXL�Ä(ODERUDUH�6WXGLX�
GH�3UHIH]DELOLWDWH�ΊL�6WXGLX�GH�)H]DELOLWDWH�
SHQWUX�'UXP�([SUHV�%XFXUHΊWL���7kUJRYLΊWH´�

2IHUWDQWXO�GHVHPQDW�FkVWLJăWRU�HVWH�6&�
73)�,QJLQHULH�65/�

9DORDUHD�HVWLPDWă a contractului este 
de ��������������OHL�IăUă�79$�

'XUDWD� FRQWUDFWXOXL� HVWH� GH� GRXă� OXQL�
SHQWUX�HODERUDUHD�6WXGLXOXL�GH�3UHIH]DELOLWDWH�
ΊL� ��� OXQL� SHQWUX� HODERUDUHD� 6WXGLXOXL� GH�

)H]DELOLWDWH��5HDOL]DUHD�DFHVWXL�GUXP�H[SUHV�
YD�IDFH�SRVLELOă�FRQHFWDUHD�RUDΊXOXL�7kUJRYLΊWH�
FX� VHFWRUXO� GH� $XWRVWUDGă� GH� &HQWXUă� D�
0XQLFLSLXOXL�%XFXUHΊWL�1RUG��$���ΊL�FX�'UXPXO�
([SUHV�*ăHΊWL���7kUJRYLΊWH���3ORLHΊWL�

6HPQDUHD�FRQWUDFWXOXL�GH�DFKL]LΌLH�SXE-
OLFă�YD�¿�SRVLELOă�GXSă�H[SLUDUHD�SHULRDGHL�
GH�GHSXQHUH�D�HYHQWXDOHORU�FRQWHVWDΌLL�ΊL�
UHVSHFWLY�GXSă�VROXΌLRQDUHD�FRQWHVWDΌLLORU�
SOkQJHULORU�IRUPXODWH�vQ�FDGUXO�SURFHGXULL�
GH�DWULEXLUH�

&�1�$�,�5��6�$��D�GHVHPQDW�FkʔWLJĄWRUXO�SHQWUX�HODERUDUHD�6WXGLLORU
GH�3UHIH]DELOLWDWH�ʔL�)H]DELOLWDWH�QHFHVDUH�FRQVWUXFʖLHL�'UXPXOXL�([SUHV�%XFXUHʔWL��7kUJRYLʔWH
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([LVWă�PDL�PXOΌL�SDUDPHWUL�YDULDELOL�FDUH�WUHEXLH�OXDΌL�vQ�FRQVL-
GHUDUH�vQDLQWH�GH�D�OXD�GHFL]LD�FX�SULYLUH�OD�VLVWHPXO�DGHFYDW�FDUH�
VDWLVIDFH�QHYRLOH�SURLHFWXOXL�GXPQHDYRDVWUă��$OHJHUHD�SRWULYLWă�
SHQWUX�¿HFDUH�SURLHFW�SRDWH�GHSLQGH�GH�

Q�DVSHFWH�GH�RUGLQ�HVWHWLF�
Q�GXUDELOLWDWH��GXUDWă�GH�YLDΌă��
Q�VSDΌLX�GLVSRQLELO�SHQWUX�FRQVWUXFΌLH��XQJKL�IDΌDGă��
Q�FRQVLGHUHQWH�JHRWHKQLFH��WLS�GH�WHUHQ��
Q�OLPLWDUH�OD�XQ�DQXPLW�EXJHW�

2ULFDUH�DU�¿�FDUDFWHULVWLFLOH�SURLHFWXOXL��FRQWDFWDΌL�QH�FX� vQ-
FUHGHUH�GHRDUHFH�QRL�Yă�SXWHP�RIHUL�R�VWUXFWXUă�GH�VSULMLQ�7HQVDU�
FDUH�VH�YD�DGDSWD�WXWXURU�FHULQΌHORU�GXPQHDYRDVWUă�

6LVWHPXO�7:��de la Tensar a fost dezvoltat pentru a oferi 
LQJLQHULORU��DUKLWHFΌLORU�ΊL�FRQVWUXFWRULORU�XQ�SDFKHW�DWUDFWLY�ΊL�HFR-
QRPLF�vQ�FDGUXO�VWUXFWXULORU�GH�VSULMLQ�GLQ�SăPkQW�DUPDW�

6LVWHPXO�7HQVDU�7:��DUH�R�UHSXWDΌLH�GRYHGLWă�OD�QLYHO�PRQ-
GLDO�SHQWUX�FDOLWDWHD�vQ�FRQVWUXFΌLD�VWUXFWXULORU�GH�VSULMLQ�ΊL�D�FXOHH-
ORU�GH�SRG��FX�HFRQRPLL�GH�SkQă�OD�����vQ�FRPSDUDΌLH�FX�VROXΌLLOH�
WUDGLΌLRQDOH�GLQ�EHWRQ�DUPDW��$FHVW�VLVWHP�RIHUă�R�FRPELQDΌLH�GH�
EORFXUL�GH�EHWRQ�ΊL�JHRJULOH�GH�DUPDUH��FUHkQG�VWUXFWXUL�GXUDELOH�
GH�VXVΌLQHUH��2�FRQH[LXQH�H[WUHP�GH�H¿FLHQWă�VH�UHDOL]HD]ă�vQWUH�
EORF�ΊL�JHRJULOă��FUHkQG�R�VWUXFWXUă�GH�VSULMLQ�UH]LVWHQWă�ΊL�GXUDELOă�

3ULQ�FRPELQDUHD�LQWHJULWăΌLL�VWUXFWXUDOH�FX�IXQFΌLRQDOLWDWHD�ΊL�
DVSHFWXO�HVWHWLF��VLVWHPXO�7HQVDU�7:��vQIUXQWă�RULFH�SURYRFDUH�in 

situ��$OFăWXLW�GLQ�EORFXUL�VSHFLDOH�PRGXODUH�7:��FRPELQDW�FX�JH-
RJULOH�XQLD[LDOH�GLQ�SROLHWLOHQă�GH�vQDOWă�GHQVLWDWH��3(,'��ΊL�FRQHF-
WRUL�GLQ�SROLHWLOHQă�GH�vQDOWă�GHQVLWDWH��VSHFLDO�DWDΊDΌL�vQ�EORFXULOH�
PRGXODUH��SHUPLWH�H[WLQGHUHD�SH�RUL]RQWDOă�D�JHRJULOHL�XQLD[LDOH�
SHQWUX�DUPDUHD�ΊL�FRQVROLGDUHD�SăPkQWXOXL��WUDQVIRUPkQG�DVWIHO�
vQWUHDJD�VWUXFWXUă�vQWU�R�PDVă�VROLGă�GH�WLS�PRQROLW��&RQH[LXQHD�
H¿FLHQWă�GLQWUH�IDΌDGă�ΊL�JHRJULOH�HVWH�R�FDUDFWHULVWLFă�GLVWLQFWă�
D�VLVWHPXOXL�� FUHkQG�R�VWUXFWXUă�GH�VSULMLQ�XQLFă�� UH]LVWHQWă�ΊL�
GXUDELOă��IăUă�FRVWXUL�GH�vQWUHΌLQHUH��5H]LVWHQΌD�FRQH[LXQLL� vQWUH�
JHRJULOD�GH�DUPDUH�ΊL�EORFKHWXO�GH�IDΌDGă�V�D�GRYHGLW�D�¿�GHFLVLYă��
*HRPHWULD�FDUDFWHULVWLFă�D�EORFKHΌLORU�GLQ�EHWRQ�SHUPLWH�FUHDUHD�
GH�FXUEXUL�LQWHUQH�ΊL�H[WHUQH�

ÌQ�SUH]HQW��OD�QLYHO�ORFDO��VLVWHPHOH�WUDGLΌLRQDOH�SHQWUX�SURLHF-
WHOH�FLYLOH�PDMRUH�VXQW�H[WUHP�GH�FRVWLVLWRDUH�SULQ�QHFHVLWDWHD�LQ-
VWDOăULL�PDFDUDOHORU�vQ�FD]XO�SDQRXULORU�VDX�IRORVLUHD�XQXL�PDWHULDO�
GH�XPSOXWXUă�GH�FDOLWDWH��GDU�PXOW�PDL�VFXPS�

Prin contrast, VLVWHPXO�7:��HVWH�ULGLFDW�PDQXDO��GDU�HVWH�
PXOW�PDL�UHQWDELO�GHFkW�VLVWHPHOH�WUDGLΌLRQDOH��'H�DVHPHQHD��HVWH�
VX¿FLHQW�XQ�PDWHULDO�GH�XPSOHUH�GH�FDOLWDWH�LQIHULRDUă��FDUH�HVWH�
PDL�XΊRU�GLVSRQLELO�ΊL�PDL�SXΌLQ�FRVWLVLWRU�

$OWH�DYDQWDMH�DOH�VLVWHPXOXL��WROHUDQΌD�OD�WDVăUL�GLIHQΌLDWH��RS-
WLPL]DUHD�XWLOL]ăULL� VSDΌLXOXL�GLVSRQLELO�� UH]LVWHQΌD� IRDUWH�EXQă� OD�
vQFăUFăULOH�GLQ�VHLVP��SRVLELOLWDWHD�XWLOL]ăULL�PDWHULDOHORU�JUDQXODUH�
ORFDOH�VDX�UHFLFODWH��SUHVLXQHD�UHGXVă�SH�UHD]HP��QHFHVLWă�SXΌLQă�
vQWUHΌLQHUH�VDX�GHORF��RIHUă�UHGXFHUL�VHPQL¿FDWLYH�DOH�HPLVLLORU�GH�
FDUERQ�SH�GXUDWD�H[HFXΌLHL��vQ�FRPSDUDΌLH�FX�VWUXFWXULOH�WUDGLΌLRQDOH�

62/8ʕ,,�7(+1,&(

$OHJHUHD�SRWULYLWĄ�SHQWUX�SURLHFWXO�GXPQHDYRDVWUĄ�

6LVWHPH�7HQVDU�SHQWUX�VWUXFWXUL 
GH�VSULMLQ�ʔL�FXOHH�GH�SRG��FX�EORFKHʖL�
PRGXODUL�ʔL�JHRJULOH�XQLD[LDOH�
,QRYHFR�([SHUW�vPSUHXQĄ�FX�SDUWHQHUXO�VĄX�7(16$5�YĄ�RIHUĄ�R�YDULHWDWH�ODUJĄ�
GH�VROXʖLL�HFRQRPLFH�ʔL�DWUDFWLYH�SHQWUX�VWUXFWXULOH�GH�VSULMLQ�

)LJ������±�,QVWDODUH�VLPSOă��PDQXDOă��IăUă�PDFDUDOH�VDX�VSULMLQLUL )LJ������– 3RG�62/&$�±MXG��6XFHDYD�±�H[HFXWDW�FX�6LVWHPXO�7HQVDU�7:��������
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atentă a certificatelor puse la dispoziție de către
producător cu menționarea condițiilor de testare a
acestor sisteme. Trebuie solicitată Evaluarea Teh-
nică Europeană (ETA), precum și Documentul Euro-
pean de Evaluare (EAD), acesta din urmă fiind
documentul care descrie condițiile de testare și pe
baza căruia este realizată ETA.

Practica vine și confirmă faptul că testarea unor
astfel de sisteme la scara de 1:1 în condiții de
cădere liberă pe verticală constituie scenariul cel
mai sigur. Mai mult, în unele cazuri fiind vorba de
forțe exorbitante ce trebuie transferate și/sau disi-
pate într-un interval de timp extrem de scurt
(uneori de ordinul milisecundelor), este esențială
folosirea oțelului de înaltă rezistență la fabricarea
elementelor structurale principale.

Cele menționate mai sus sunt confirmate de
practică și în țara noastră, o situație de acest gen
fiind întâlnită în cadrul unui proiect de anvergură
realizat pe DN7 Valea Oltului. În cadrul proiectului
„Protecție ver sanți pe DN7, km 198+000 –
226+000”, având ca perioadă de execuție iunie
2008 – mai 2010, s-au ales spre rezolvare 18
poziții, considerate ca fiind critice. La poziția km
206+000, în 2008 s-a instalat o barieră de protecție
împotriva căderii blocurilor de rocă de 3.000 kJ,
energie corespunzătoare unui bloc de rocă ce cân-
tărește 9,60 tone, care lovește bariera cu 90 km/h.
În iulie 2013, bariera a reținut 8 m3, echivalentul a
aproximativ 17 tone de material stâncos (foto 5). 

Deși volumul de material a fost mai mare decât
cel cu care s-a efectuat testul, bariera a funcționat
cu succes, deoarece, datorită înălțimii mai reduse
de cădere a materialui, energia cinetică dezvoltată a
fost sub nivelul de 3.000 kJ.

Întrucât beneficiarul încă nu a luat măsurile de
întreținere care se impun, bariera se află și astăzi în
aceeași stare, estimând chiar că volumul de mate-
rial a crescut spre 19 tone (foto 6). Deși au trecut
5 ierni, în care s-a adăugat și încărcarea statică dată
de greutatea zăpezii, comportarea în timp a siste-
mului este exemplară.

Așadar, pe lângă solicitarea documentelor care
atestă certificarea unor astfel de bariere, se impune
și studierea condițiilor de testare din care rezultă
performanțele sistemelor. Doar astfel se poate face
o comparație obiectivă a unor sisteme încadrate,
teoretic, în aceeași clasă energetică. Aceste detalii
pot face diferența! !

Foto 5: Iulie 2013 ‐ barieră de 3.000 kJ
re#inând aproximativ 8 m3 de material (DN7 km 206+000)

Foto 6: Septembrie 2018 ‐ stadiul aceleiași bariere de 3.000 kJ
(DN7 km 206+000)

Foto 4: Barieră pe DN66, reten#ie par#ială de material la bază dar
plasa din o#el moale este perforată în jumătatea superioară

în mai multe locuri

Distribuitor în România al sistemelor Geobrugg:
Iridex Group Plastic | Bulevardul Eroilor 6-8 | Cod 077190 | Voluntari | Județul Ilfov

T.: 021.240.40.43 | E.: dmc@iridexgroup.ro | www.iridexplastic.ro

Distribuitor în România al sistemelor Tensar®:
,129(&2�6�5�/��_�%XOHYDUGXO�(URLORU�����_�&RG��������_�9ROXQWDUL�_�-XGHΌXO�,OIRY
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)LJ��������±�3DVDM�1ăYRGDUL�±�H[HFXWDW�FX�6LVWHPXO�7HQVDU�7:��������

)LJ������– 3RG�62/&$�±MXG��6XFHDYD�±�H[HFXWDW�FX�6LVWHPXO�7HQVDU�7:��������
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1. ,QWURGXFHUH

0DQDJHPHQWXO�XUEDQ�UHSUH]LQWă�DFWLYLWDWHD�ΊL�DUWD�GH�D�FRQGX-
FH��DQVDPEOXO�DFWLYLWăΌLORU�GH�RUJDQL]DUH��GH�SODQL¿FDUH�ΊL�GH�JHVWL-
XQH�D�XQHL�ORFDOLWăΌL�VXE�DVSHFWXO�FHORU�WUHL�FRPSRQHQWH�HVHQΌLDOH��
WHULWRULDOă��GHPRJUD¿Fă�ΊL�VRFLR�HFRQRPLFă�

0DQDJHPHQWXO�XUEDQ�VH� UHIHUă� OD�DFWLYLWDWHD�DGPLQLVWUDΌLHL�
SXEOLFH�SULYLQG�DVLJXUDUHD�FUHΊWHULL�FDOLWăΌLL�YLHΌLL��vQ�FRQGLΌLLOH�UHD-
OL]ăULL�XQHL�GH]YROWăUL�XUEDQH�GXUDELOH�>�@�

2UDΊXO�HVWH�R�IRUPă�FRPSOH[ă�GH�DΊH]DUH�RPHQHDVFă��FX�GL-
PHQVLXQL�YDULDELOH�ΊL�GRWăUL�HGLOLWDUH��DYkQG�IXQFΌLH�DGPLQLVWUDWLYă��
LQGXVWULDOă��FRPHUFLDOă��SROLWLFă�ΊL�FXOWXUDOă��FX�GHQXPLUL�GLIHULWH��
FHWDWH��FLWDGHOă��XUEă��WkUJ�HWF��>�@�

0XQLFLSLLOH�VXQW�ORFDOLWăΌL�XUEDQH�FX�UROXUL�IXQFΌLRQDOH�PXOWL-
SOH��JUDG�GH�GH]YROWDUH�ΊL�GH�ORFXLUH�PDL�ULGLFDW�GHFkW�RUDΊHOH�ΊL�
WHULWRULL�GH�LQÀXHQΌă�PDL�PDUL��&RPXQD�HVWH�R�DΊH]DUH�PDL�SXΌLQ�
FRPSOH[ă�GDU�FDUH�vQ�SUH]HQW�WLQGH�Vă�RIHUH�UH]LGHQΌLORU�FRQGLΌLL�GH�
YLDΌă�WRW�PDL�EXQH��VLPLODUH�FX�FHOH�GLQ�ORFDOLWăΌLOH�XUEDQH��7RDWH�
DFHVWH�ORFDOLWăΌL�IRUPHD]ă�VLQJXUH�VDX�DOăWXUL�GH�VDWH�FRPSRQHQWH�
8$7�XULOH�GLQ�ΌDUD�QRDVWUă��DΊD�FXP�DUDWă�/HJHD�����GLQ������>�@�
SULYLQG�DSUREDUHD�3ODQXOXL�GH�DPHQDMDUH�D�WHULWRULXOXL�QDΌLRQDO���
6HFΌLXQHD�D�,9�D�5HΌHDXD�GH�ORFDOLWăΌL�

$FHVW�UDQJ�VH�DWULEXLH�vQ�IXQFΌLH�GH�R�VHULH�GH�LQGLFDWRUL�PLQL-
PDOL��FRQIRUP�DFHOHDΊL�OHJL�

ÌQ�VWXGLXO�HIHFWXDW�DVXSUD�FHORU�WUHL�8$7�XUL�DP�HYDOXDW�XU-
PăWRDUHOH�DVSHFWH��UDQJXO��QXPăU�GH�ORFDOLWăΌL�FRPSRQHQWH��GH-
PRJUD¿D��VXSUDIHΌHOH�8$7�XULORU�� LQWUDYLODQXOXL�ΊL�H[WUDYLODQXOXL�
DFHVWRUD��YHFLQLL��ORFDOL]DUHD�vQ�MXGHΌ�ΊL�ΌDUă��OLPLWHOH�DGPLQLVWUD-
WLY�WHULWRULDOH��IXQFΌLD�GH�WUDQVSRUW�ΊL�]RQL¿FDUHD�IXQFΌLRQDOă��SH�
FDUH�OH�YRP�SUH]HQWD�FRPSDUDWLY�vQ�FHOH�FH�XUPHD]ă��$FHVWHD�QH�
YRU�DMXWD�SH�GH�R�SDUWH�Vă�YHUL¿FăP�GDFă�8$7�XULOH�ΊL�DX�SăV-
WUDW�YDORULOH�LQGLFDWRULORU�PLQLPDOL�DIHUHQΌL�UDQJXOXL�SULPLW�FRQIRUP�
/HJLL�����GLQ������>�@�ΊL�SH�GH�DOWD��SULQ�DQDOL]D�FRPSDUDWLYă��
YRP�HYLGHQΌLD�JUDGXO�GH�GH]YROWDUH�DO�UDQJXOXL�VXSHULRU�IDΌă�GH�
cel inferior.

$QDOL]HOH�FRPSDUDWLYH�SUH]LQWă�HYROXΌLD�D�SRSXODΌLHL�IDΌă�GH�
OXQJLPHD�GUXPXULORU�vQ�¿HFDUH�8$7�vQ�XOWLPD�GHFDGă��SUHFXP�ΊL�
DFFHVLELOLWDWHD�OD�WUDQVSRUWXO�SXEOLF�ORFDO�ΊL�UHJLRQDO�GLQ�8$7�XULOH�
studiate.

)LJ�����$PSODVDUH�8$7�vQ�MXGHΌ

'DWHOH�DQDOL]DWH�VXQW�REΌLQXWH�GLQ�XUPăWRDUHOH�VXUVH��UDQJ�ΊL�
LQGLFDWRUL�PLQLPDOL�GLQ�/HJHD�����GLQ������>�@��GDWHOH�VWDWLVWLFH�
SH�XOWLPD�GHFDGă�SULYLQG�SRSXODΌLD�GH� OD�,QVWLWXWXO�1DΌLRQDO�GH�
6WDWLVWLFD�>�@�LDU�FHOH�SULYLQG�OXQJLPHD�GUXPXULORU��GLQ�PăVXUăWRUL�
UHDOL]DWH�vQ�*,6��'DWHOH�VWDWLVWLFH�SULYLQG�VXSUDIHΌHOH�WHULWRULDOH�DOH�
8$7�XULORU��LQWUDYLODQXOXL�ΊL�H[WUDYLODQXOXL�DX�IRVW�GHWHUPLQDWH�FX�
DMXWRUXO�SURJUDPXOXL�*,6�

'DWHOH� VXUVă�SHQWUX� UHSUH]HQWăULOH� ΊL� DQDOL]HOH�*,6�DX� IRVW�
REΌLQXWH�GH�OD�*HRSRUWDO�>�@��2SHQVWUHHWPDS�>�@��ED]H�GH�GDWH�
SUHOXFUDWH�vQ�VWXGLL�DQWHULRDUH�>�@��>�@��$FHVWHD�DX�IRVW�SUHOXFUDWH�
FX�DSOLFDΌLD�$UJLV352�GH�OD�(VUL��GLQ�GRWDUHD�/DERUDWRUXOXL�GH�WUD¿F�
GLQ�GHSDUWDPHQWXO�&)'3�>�@�

'DWHOH�VWDWLVWLFH�DX� IRVW�SUHOXFUDWH� vQ�([FHO��GLVSRQLELO�SULQ�
FRQWXO�GH�VWXGHQW�RIHULW�GH�DSOLFDΌLD�06�7($06�>�@�

2. 'DWH�JHQHUDOH�SULYLQG�8$7�XULOH

3UH]HQWăP�vQ�WDEHOXO�XUPăWRU�HOHPHQWH�JHQHUDOH�FDUDF-
WHULVWLFH�¿HFăUXL�8$7�

0DQDJHPHQW�XUEDQ�
$QDOL]D�FRPSDUDWLYĄ�SULYLQG�FDUDFWHULVWLFLOH�GH�GH]YROWDUH�
DOH�0XQLFLSLXOXL�&OXM�1DSRFD��MXGHʖ�&OXM��2UDʔXOXL�6HLQL��
MXGHʖ�0DUDPXUHʔ�ʔL�&RPXQHL�%RGHʔWL��MXGHʖ�1HDPʖ

AXWRUL��%RJGDQ�,��&+,25($1
5HEHFD�9��&2&$1
&ăWăOLQ�&��&$7$1Ă
)DFXOWDWHD�GH�&RQVWUXFΌLL��8QLYHUVLWDWHD�7HKQLFă 
GLQ�&OXM�1DSRFD

ÌQGUXPăWRU�
ΉO��'U��,QJ��5RGLFD�'��&$'$5
)DFXOWDWHD�GH�&RQVWUXFΌLL��8QLYHUVLWDWHD�7HKQLFă 
GLQ�&OXM�1DSRFD

/XFUDUHD�SUH]LQWă�FDUDFWHULVWLFLOH�FHORU�WUHL�XQLWăΌL�DGPLQLVWUDWLY�WHULWRULDOH��8$7��±�0XQLFLSLXO�&OXM�1DSRFD��2UDΊXO�6HLQL��
MXGHΌ�0DUDPXUHΊ�ΊL�&RPXQD�%RGHΊWL��MXGHΌ�1HDPΌ��SULYLQG�GH]YROWDUHD�OD�QLYHOXO�UDQJXOXL�GREkQGLW�GH�FăWUH�DFHVWHD�OD�XOWL-
PD�HYDOXDUH�QDΌLRQDOă��HYLGHQΌLLQG�vQGHSOLQLUHD�LQGLFDWRULORU�PLQLPDOL�vQ�DFHVW�VHQV��6XSOLPHQWDU��VXQW�UHSUH]HQWDWH�DVSHF-
WH�SULYLQG�PDQDJHPHQWXO�ORFDOLWăΌLORU�ΊL�DQDOL]D�FRPSDUDWLYă�D�IDFWRULORU�FH�LQÀXHQΌHD]ă�GH]YROWDUHD�DFHVWRUD��$QDOL]HOH�DX�
IRVW�UHDOL]DWH�FX�DMXWRUXO�VWDWLVWLFLL�GHVFULSWLYH�vQ�([FHO�ΊL�DO�LQWHURJăULORU�VSDΌLDOH�vQ�*,6��6LVWHP�,QIRUPDΌLRQDO�*HRJUD¿F��
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&OXM�1DSRFD�HVWH�PXQLFLSLXO� GH� UHΊHGLQΌă� DO� MXGHΌXOXL�&OXM��
5RPkQLD�� &X� R� LVWRULH� GH� SHVWH� GRXă�PLOHQLL�� RUDΊXO� HVWH� VX-
SUDQXPLW� Ä,QLPD� 7UDQVLOYDQLHL´�� 0XQLFLSLXO� HVWH� VLWXDW� vQ� QRU-
GXO� 'HSUHVLXQLL� 7UDQVLOYDQLHL�� vQWUH� 0XQΌLL� $SXVHQL� ΊL� &kPSLD�
7UDQVLOYDQLHL��SH�YDOHD�UkXOXL�6RPHΊXO�0LF��OD�FRQÀXHQΌD�FX�UkXO�
1DGăΊ�ΊL�FLQFL�DOWH�SkUkLH�

2UDΊXO�6HLQL�HVWH�XQ�RUDΊ�GLQ�MXGHΌXO�0DUDPXUHΊ��5RPkQLD��VLWXDW�
OD����NP�YHVW�GH�PXQLFLSLXO�%DLD�0DUH�ΊL�OD����NP�HVW�GH�6DWX�0DUH�

&RPXQD�%RGHΊWL�HVWH�R�FRPXQă�vQ�MXGHΌXO�1HDPΌ��5RPkQLD��
$FHDVWD�VH�DÀă�vQ�FHQWUXO�MXGHΌXOXL��SH�PDOXULOH�&UDFăXOXL��(VWH�
VWUăEăWXWă�GH�ΊRVHDXD�QDΌLRQDOă�'1��&��FDUH�OHDJă�3LDWUD�1HDPΌ�
GH�)ăOWLFHQL�

8$7 &/8-�1$32&$��&/8- 6(,1,��0$5$085(Ή %2'(Ή7,��1($0

Tip 0XQLFLSLX 2UDΊXO &RPXQD

Rang I III IV

6WHPă

1U��ORFXLWRUL ������ ���� ����

6XSUDIDΌD�
8$7�NPS� ������ ����� �����

6XSUDIDΌă�
H[WUDYLODQ�8$7

�NPS�
�������� ����� �����

6XSUDIDΌă�
LQWUDYLODQ�8$7

�NPS�
������� ���� �����

/RFDOLWăΌLOH�
VWXGLDWH�vQ�MXGHΌH

/RFDOLWăΌLL�
componente -

Seini
Viile Apei
6ăELΊD

%RGHΊWL
%RGHΊWLL�GH�MRV

Corni
2ΊOREHQL

Tabelul 1���(OHPHQWH�JHQHUDOH�SULYLQG�8$7�XULOH�&OXM�1DSRFD��%RGHΊWL�ΊL�6HLQL

$ULD�WHUHQXOXL�LQWUDYLODQ�ʔL�D�FHOXL�H[WUDYLODQ�GLQ�8$7�XULOH�VWXGLDWH

)LJ������$ULH�8$7�&OXM�1DSRFD
Teritoriul administrativ în Cluj-Napoca 

este de 174.83 kmp, din care
107.71 kmp este aria terenului extravilan, 

iar aria terenului intravilan
este 67.12 kmp.

)LJ������$ULH�8$7�6HLQL
7HULWRULXO�DGPLQLVWUDWLY�DO�RUDΊXOXL
Seini este de 58.91 kmp, din care

49.05 kmp este aria terenului extravilan, 
iar 9.86 kmp este aria terenului 

intravilan.

)LJ������$ULH�8$7�%RGHΊWL
Teritoriul administrativ al Comunei 
%RGHΊWL�HVWH�GH�������NPS��GLQ�FDUH�

49.62 kmp este aria terenului extravilan, 
iar 13.81 kmp este aria terenului 

intravilan.
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3. Analize comparative

ÌQ�FRQWLQXDUH��VXQW�UHDOL]DWH�FkWHYD�DQDOL]H�FRPSDUDWLYH�FDUH�
GDX�PăVXUD�FRPSOH[LWăΌLL�8$7�XULORU�VWXGLDWH��3RSXODΌLD�PXQLFL-
SLXOXL�&OXM�1DSRFD�HVWH�vQ�FUHΊWHUH�GLQ�DQXO������SkQă�LQ������FX�
����RUDΊXO�6HLQL�HVWH�vQWU�R�FUHΊWHUH�PLQRUă��VXE�����LDU�FRPXQD�
%RGHΊWL�HVWH�vQWU�R�VFăGHUH�LPSRUWDQWă�GH�SHVWH����

ÌQ�WRDWH�8$7�XULOH�VWXGLDWH�H[LVWă�XQ�WUHQG�DVFHQGHQW�DO�OXQ-
JLPLL�GUXPXULORU��FHO�PDL�LPSRUWDQW�¿LQG�vQ�FRPXQD�%RGHΊWL��XQGH�
DFHVWD�FUHΊWH�FX�SHVWH����

$P�DQDOL]DW��GH�DVHPHQHD��UDSRUWXO�GLQWUH�GUXPXULOH�QDΌLRQDOH�
ΊL�FHOH�MXGHΌHQH�ΊL�FRPXQDOH��UDSRUWXO�vQ�WRDWH�ORFDOLWăΌLOH�VWXGL-
DWH�¿LQG�GH�DSUR[LPDWLY�����GUXPXUL�QDΌLRQDOH�ΊL�����GUXPXUL�
MXGHΌHQH�ΊL�FRPXQDOH�

5HʖHDXD�GUXPXULORU�GLQ�FHOH�WUHL�8$7�XUL�VWXGLDWH

)LJ������5HΌHDXD�GH�GUXPXUL 
GLQ�&OXM�1DSRFD

Sistemul intraurban de transport din Cluj-Napoca 
HVWH�ED]DW�vQ�SULQFLSDO�SH�WUD¿FXO�UXWLHU��([LVWă�
FkWHYD�EHQ]L�VSHFLDOH�SHQWUX�ELFLFOHWH�ΊL�WUDQVSRUW�
SXEOLF�SHQWUX�vPEXQăWăΌLUHD�UHΌHOHL�VWUDGDOH�vQ�
YHGHUHD�GHVHUYLULL�WUD¿FXOXL�vQ�FUHΊWHUH�DO�DXWRWX-

ULVPHORU��DWkW�DFWLY��FkW�ΊL�SDVLY�>�@�

)LJ������5HΌHDXD�GH�GUXPXUL�GLQ�6HLQL
6LVWHPXO�UXWLHU�GLQ�RUDΊXO�6HLQL�VH�D[HD]ă�vQ�
FHD�PDL�PDUH�SDUWH�SH�WUD¿FXO�UXWLHU��GHΊL�
atunci când va începe modernizarea tramei 

stradale din localitate, se vor amenaja 
mai multe piste pentru biciclete, astfel va 
VFăGHD�LQGLFHOH�GH�SROXDUH�GLQ�]RQă�ΊL�YD�¿�

vQFXUDMDWă�PLΊFDUHD�

)LJ������5HΌHDXD�GH�GUXPXUL 
GLQ�%RGHΊWL

ÌQ�FRPXQD�%RGHΊWL��MXGHΌXO�1HDPΌ� 
sistemul de transport este bazat 

SH�WUD¿FXO�UXWLHU��ÌQFă�QX�H[LVWă�SLVWH�
SHQWUX�ELFLFOHWH��GDU�H[LVWă�SURLHFWH�vQ�

GHVIăΊXUDUH�vQ�DFHVW�VHQV�

3RSXODʖLD�ʔL�OXQJLPHD�GUXPXULORU�GLQ�8$7�XULOH�VWXGLDWH

)LJ������3RSXODΌLH�ΊL�OXQJLPH
GUXPXUL�&OXM�1DSRFD

�)LJ������3RSXODΌLH�ΊL�OXQJLPH
GUXPXUL�6HLQL

)LJ�������3RSXODΌLH�ΊL�OXQJLPH
GUXPXUL�%RGHΊWL

$FFHVLELOLWDWHD�OD�WUDQVSRUWXO�vQ�FRPXQ�ʔL�DFRSHULUHD�]RQHORU�PRGHOXOXL�GH�WUDQVSRUW

)LJ�������$FFHVLELOLWDWHD�OD�WUDQVSRUWXO�
SXEOLF�vQ�&OXM�1DSRFD

ÌQ�PXQLFLSLXO�&OXM�1DSRFD��UHΌHDXD�GH�WUDQV-
SRUW�vQ�FRPXQ�HVWH�IRDUWH�ELQH�GH]YROWDWă��
H[LVWkQG�WUHL�JăUL�IXQFΌLRQDOH��XQ�DHURSRUW�
LQWHUQDΌLRQDO�ΊL�QXPHURDVH�VWDΌLL�GH�DXWREX]�

)LJ�������$FFHVLELOLWDWHD�OD�WUDQVSRUWXO�
SXEOLF�vQ�6HLQL

ÌQ�RUDΊXO�6HLQL��UHΌHDXD�GH�WUDQVSRUW�vQ�FRPXQ�
HVWH�DVHPăQăWRDUH�FRPXQHL�%RGHΊWL��DYkQG����
VWDΌLL�GH�DXWREX]��3HQWUX�YLLWRU�HVWH�SUHYă]XWă�
vQ¿LQΌDUHD�VHUYLFLXOXL�GH�WUDQVSRUW�SXEOLF�ORFDO�

)LJ�������$FFHVLELOLWDWHD�OD�WUDQVSRUWXO�
SXEOLF�vQ�%RGHΊWL

5HΌHDXD�GH�WUDQVSRUW�vQ�FRPXQ�vQ�FRPXQD�
%RGHΊWL�HVWH�GH¿FLWDUă��DYkQG�GRDU����VWDΌLL�GH�
DXWREX]�SHQWUX�WUDQVSRUWXO�MXGHΌHDQ��1X�HVWH�
organizat serviciul de transport public local.
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���5H]XOWDWH�ʔL�FRQFOX]LL

3UREOHPHOH�GH]YROWăULL�ORFDOLWăΌLORU�WUHEXLH�DERUGDWH�vQ�UDSRUW�FX�
PHJD�WHQGLQΌHOH�FH�VH�PDQLIHVWă�vQ�OXPHD�GH�D]L�ΊL�FX�SDUWLFXODULWăΌLOH�
SHULRDGHL�SH�FDUH�R�WUDYHUVHD]ă�5RPkQLD�±�LQWHJUDUHD�vQ�8QLXQHD�
(XURSHDQă�ΊL�JOREDOL]DUHD��SURJUHVXO�WHKQRORJLF��GH]YROWDUHD�GXUDELOă��
GHVFHQWUDOL]DUHD�vQ�DGPLQLVWUDΌLH��HGL¿FDUHD�VRFLHWăΌLL�VPDUW��ÌQ�DFHVW�
FRQWH[W��*,6�XO�HVWH�FDGUXO�FDUH�SHUPLWH�FXOHJHUHD��JHVWLRQDUHD�ΊL�
DQDOL]D�GDWHORU��$FHDVWă�OXFUDUH�D�SUH]HQWDW�R�VHULH�GH�DQDOL]H�GH�VWDUW��
QHFHVDUH�SHQWUX�vQΌHOHJHUHD�FRQWH[WXOXL�GH�PDQDJHPHQW�SHQWUX�WUHL�
8$7�XUL�FX�XQ�JUDG�GLIHULW�GH�GH]YROWDUH��FX�UDQJ�GLIHULW��¿LQG�IRORVLWă�
DFHDVWă�DSOLFDΌLH�SHQWUX�UHGDUHD�DVSHFWHORU�VHPQL¿FDWLYH�OHJDWH�GH�
JHVWLXQHD�WHULWRULXOXL��VLVWHPXO�GH�WUDQVSRUW�ΊL�]RQL¿FDUHD�IXQFΌLRQDOă�

,QGLFDWRUL� PLQLPDOL� DIHUHQΌL� UDQJXOXL� REΌLQXW� GH� FăWUH� FHOH�
WUHL� ORFDOLWăΌL� vQ�DQXO�������FRQIRUP�/HJLL�����GLQ������>�@��VXQW�
vQGHSOLQLΌL�vQ�SUH]HQW��$QDOL]D�DFFHVLELOLWăΌLL�OD�WUDQVSRUWXO�SXEOLF�DUDWă�
GLIHULW�vQ�FD]XO�FHORU�WUHL�8$7�XUL�DQDOL]DWH��DVWIHO�Fă�GRDU�0XQLFLSLXO�
&OXM�1DSRFD��FHO�FDUH�EHQH¿FLD]ă�vQ�SUH]HQW�GH�WUDQVSRUW�SXEOLF�ORFDO��
RIHUă�DFHDVWă�RSRUWXQLWDWH�GH�WUDQVSRUW�VXVWHQDELO�FHWăΌHQLORU�VăL�

6ROXΌLLOH�SULYLQG�JHVWLXQHD�WUDQVSRUWXOXL�DXWR�WUHEXLH�DERUGDWH�
GLIHULW�OD�FHOH�WUHL�ORFDOLWăΌL��'DFă�vQ�FD]XO�%RGHΊWLXOXL�ΊL�6HLQLXOXL��
DFHVWD�WUHEXLH�VWXGLDW�GLQ�SHUVSHFWLYD�DVLJXUăULL�FRQH[LXQLORU�vQWUH�
ORFDOLWăΌLOH�FRPSRQHQWH�ΊL�FHOH�GLQ�]RQD�IXQFΌLRQDOă�XUEDQă�FăURUD�

DSDUΌLQ�� vQ�FD]XO�PXQLFLSLXOXL�&OXM�1DSRFD��SUREOHPD�HVWH�PXOW�
PDL�FRPSOH[ă�VL�YL]HD]ă�FKLDU�WUDQVSRUWXO�PXOWLPRGDO��

ÌQ�FRQFOX]LH��DQDOL]D�VSDΌLDOă�D�GDWHORU�HVWH�HVHQΌD�SHQWUX�DG-
PLQLVWUDUHD�XQHL�FRPXQLWăΌL�VPDUW�VDX�SHQWUX� OXDUHD�FHORU�PDL�
EXQH�GHFL]LL�vQ�FD]XO�XQRU�SURLHFWH�GH�GH]YROWDUH�D�ORFDOLWăΌLORU�

%,%/,2*5$),(
>�@�Dr. Ing. Cadar Rodica – curs materia Managemant urban, 

)DFXOWDWHD�GH�&RQVWUXFΌLL��8QLYHUVLWDWHD�7HKQLFă�GLQ�&OXM�1DSRFD
>�@�/HJHD�QU������GLQ���LXOLH������SULYLQG�DSUREDUHD�3ODQXOXL�GH�

DPHQDMDUH�D�WHULWRULXOXL�QDΌLRQDO���6HFΌLXQHD�D�,9�D�5HΌHDXD�
GH�ORFDOLWăΌL

>�@�KWWSV���LQVVH�UR�FPV�
>�@�KWWSV���JHRSRUWDO�DQFSL�UR�
>�@�KWWSV���ZZZ�RSHQVWUHHWPDS�RUJ
>�@�Dr. Ing. Boitor Melania - Strategii alternative pentru 

vPEXQăWăΌLUHD�PRELOLWăΌLL�XUEDQH�LQ�PXQLFLSLXO�&OXM�1DSRFD�±�
Teza de doctorat, din anul 2014

>�@�$VRFLDΌLD�026�±�0RELOLWDWH�VXVWHQDELOă���6WXGLX�GH�WUD¿F�8$7�
6HLQL��MXGHΌXO�0DUDPXUHΊ��GLQ�1RLHPEULH�����

>�@�Grupul de cercetare în Domeniul Sistemelor de Transport din 
FDGUXO�8QLYHUVLWăΌLL�7HKQLFH�GLQ�&OXM�1DSRFD�KWWSV���LLW�XWFOXM�UR�

>�@�KWWS���R����XWFOXM�GLGDWHF�UR�+RPH�/LFHQVLQJ

=RQH�IXQFʖLRQDOH

)LJ�������=RQH�IXQFΌLRQDOH 
GLQ�PXQLFLSLXO�&OXM�1DSRFD
Tiparul urban tipic, aplicabil 

municipiului Cluj-Napoca, este un 
FHQWUX�GHQV��PXOWLIXQFΌLRQDO��vQFRQMXUDW�
GH�FRPSOH[H�LQGXVWULDOH�PDUL�ΊL�]RQH�

UH]LGHQΌLDOH�>�@�

)LJ�������=RQH�IXQFΌLRQDOH 
GLQ�RUDΊXO�6HLQL

Comparativ cu municipiul Cluj-Napoca, 
RUDΊXO�6HLQL�GLVSXQH�GH�PDL�SXΌLQH�]RQH�
IXQFΌLRQDOH��vQVă�HVWH�FXQRVFXW�SHQWUX�
3ăGXUHD�FX�SLQL�&RPMD��R�]RQă�QDWXUDOă�

SURWHMDWă�GH�LQWHUHV�QDΌLRQDO�

)LJ�������=RQH�IXQFΌLRQDOH 
GLQ�FRPXQD�%RGHΊWL

$YkQG�vQ�YHGHUH�Fă�DSDUΌLQH�PHGLXOXL�
UXUDO��FRPXQD�%RGHΊWL�HVWH�VODE�GH]YROWDWă�
vQ�FHHD�FH�SULYHΊWH�]RQHOH�IXQFΌLRQDOH��DLFL�
H[LVWkQG�GRDU��ΊFROL�JLPQD]LDOH��FkWHYD�

OăFDΊXUL�GH�FXOW�ΊL�R�]RQă�FRPHUFLDOă�PLFă�

6XQW�LQYLWDΌL�Vă�SDUWLFLSH�UHSUH]HQWDQΌLL�DGPLQLVWUDΌLLORU�GH�
GUXPXUL��QDΌLRQDOH�ΊL� ORFDOH���VRFLHWăΌLORU�GH�FRQVWUXFΌLL��
SURGXFăWRULORU�GH�XWLODMH��vQYăΌăPkQWXOXL�VXSHULRU��FHUFH-
WăWRUL�ΊL�SURLHFWDQΌL�GLQ�ΌDUă�ΊL�GLQ�VWUăLQăWDWH�

7(0(/(�&21*5(68/8,�6817�
����$GPLQLVWUDUH��vQWUHΌLQHUH�ΊL�H[SORDWDUH�GUXPXUL�ΊL�SRGXUL
Q��SODQL¿FDUH��Q��¿QDQΌDUH�
Q��JHVWLXQH��UHΌHD��FDWDVWURIH��VFKLPEăUL�FOLPDWLFH��
���0RELOLWDWH��XUEDQă��UXUDOă��LQWHUXUEDQă��67,

����,QIUDVWUXFWXUL�UH]LOLHQWH��VWUXFWXUL�UXWLHUH��SRGXUL��
WHUDVDPHQWH�

7HUPHQH�WUDQVPLWHUH�OXFUăUL�
Q��7LWOXO�OXFUăULORU��DXWRUL��UH]XPDW�±����QRLHPEULH������ 
�PD[������FXYLQWH��IRQW�7LPHV�1HZ�5RPDQ�����

Q��1RWL¿FDUHD�DFFHSWăULL�SURSXQHULORU�GH�OXFUăUL�±����GHFHPEULH������
Q��7UDQVPLWHUHD�OXFUăULORU�LQ�H[WHQVR�±����IHEUXDULH������
�9ă�DΊWHSWăP�Vă�WUDQVPLWHΌL�OXFUăUL�SH�DGUHVD�GH�H�PDLO

RI¿FH#DSGS�UR

$VRFLDġLD�3URIHVLRQDOĄ�GH�'UXPXUL�ûL�3RGXUL�GLQ�5RPkQLD
RUJDQL]HD]ă�vPSUHXQă�FX

&RPSDQLD�1DġLRQDOĄ�GH�$GPLQLVWUDUH�D�,QIUDVWUXFWXULL�5XWLHUH
&HO�GH�DO�;9,�OHD�&RQJUHV�1DġLRQDO�GH�'UXPXUL�ûL�3RGXUL

OD�7LPLΊRDUD��vQ�]LOHOH�GH�������VHSWHPEULH������

(9(1,0(17
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ÌQ�DFHVW�DUWLFRO��VH�IDFH�R�SUH]HQWDUH�VXFFLQWă�D�GLQDPLFLL�
ΊL�HYROXΌLHL�FHUFHWăULL�UXWLHUH�GLQ�XOWLPLOH�WUHL�GHFHQLL��UHOL-
HIkQGX�VH� LPSDFWXO�DFHVWHLD�DVXSUD�GH]YROWăULL� VRFLDOH� ΊL�
HFRQRPLFH�D�5RPkQLHL�� ÌQ� FRQWLQXDUH�� VXQW�SUH]HQWDWH�R�
VHULH�GH�SURJUHVH�vQUHJLVWUDWH�vQ�GRPHQLXO�FHUFHWăULL�UXWL-
HUH�GLQ�ΌDUD�QRDVWUă�� vQ�XOWLPLL�DQL��SUHFXP�ΊL�UH]XOWDWHOH�
VHPQL¿FDWLYH�REΌLQXWH�SULQ�WH]H�GH�GRFWRUDW�LQLΌLDWH�ΊL�FRQ-
GXVH�vQ�FDGUXO�ΉFROLL�'RFWRUDOH�GH�OD�8QLYHUVLWDWHD�7HKQLFă�
Ä*K��$VDFKL´�GLQ�,DΊL��YL]kQG��vQ�SULQFLSDO��QRL�PHWRGRORJLL�
GH�HYDOXDUH�D�UREXVWHΌHL�ΊL�VXVWHQDELOLWăΌLL�VWUXFWXULORU�UX-
WLHUH��GH]YROWDUHD�GH�QRL�FRQFHSΌLL�ΊL�SULQFLSLL�GH�SURLHFWDUH�
D�XQRU�VWUXFWXUL�UXWLHUH�ÀH[LELOH�GXUDELOH���//)3���

,QWURGXFHUH��6FKLPEĄUL�UDGLFDOH�ʔL�RULHQWĄUL�QRL 
vQ�SROLWLFD��PDQDJHPHQWXO�ûL�GH]YROWDUHD 

VLVWHPXOXL�GH�WUDQVSRUW�UXWLHU

ÌQ�5RPkQLD��vQFă�GLQ�FHOH�PDL�YHFKL�WLPSXUL��DX�H[LVWDW�WUDGLΌLL�
SXWHUQLFH�SHQWUX�FRQVWUXLUHD�GH�GUXPXUL�ΊL�SRGXUL��ÌQ�]LOHOH�QRDV-
WUH��VH�FRQWLQXă�DFHDVWă�WUDGLΌLH�SULQ�FRQFHSHUHD�ΊL�FRQVWUXLUHD�
GH�SRGXUL�PRGHUQH�FD�SDUWH�D�VHFΌLXQLL�URPkQHΊWL�D�$XWRVWUă]LL�
7UDQV�(XURSHDQ�1RUG�6XG��7(0���GDU�ΊL�SULQWU�XQ�SURJUDP�FRP-
SOH[�GH�UHDELOLWDUH�D�GUXPXULORU��vQ�VFRSXO�LQWHJUăULL�LQIUDVWUXFWX-
ULL�GH�WUDQVSRUW�D�ΌăULL�vQ�UHΌHDXD�UXWLHUă�HXURSHDQă��7HKQRORJLLOH�
VSHFL¿FH�GRPHQLXOXL�UXWLHU�SUH]LQWă��vQ�XOWLPD�SHULRDGă��XQ�SUR-
JUHV�VHPQL¿FDWLY��ÌQ�XOWLPLL�DQL��DX�IRVW�GH]YROWDWH�FRQFHSWH�ΊL�
PDWHULDOH�QRL�FH�SRW�¿�XWLOL]DWH�vQ�YHGHUHD�PRGHUQL]ăULL�GUXPX-
ULORU��'XSă�VFKLPEăULOH�SROLWLFH�ΊL�HFRQRPLFH�DGXVH�GH�5HYROXΌLD�
GLQ�DQXO�������LQJLQHULL�GH�GUXPXUL�ΊL�SRGXUL��SURIXQG�FRQΊWLHQΌL�
GH�QRLOH�WHQGLQΌH�GH�GH]YROWDUH�GLQ�GRPHQLXO�UXWLHU��ΊL�DX�FRQ-
FHQWUDW�DFWLYLWăΌLOH�GH�FHUFHWDUH�vQ�YHGHUHD�UH]ROYăULL�SUREOHPHORU�
WHKQLFH�XUJHQWH�FX�FDUH�VH�FRQIUXQWă�$GPLQLVWUDΌLD�1DΌLRQDOă�D�
'UXPXULORU��$FHVWH�FHUFHWăUL�DX�IRVW�UHDOL]DWH�SULQWU�R�VWUkQVă�FR-
ODERUDUH�FX�ΊFROLOH�GRFWRUDOH�H[LVWHQWH�vQ�8QLYHUVLWăΌLOH�GH�SUR¿O�
GLQ�%XFXUHΊWL��7LPLΊRDUD��&OXM�ΊL� ,DΊL��SUHFXP�ΊL�FX�&HQWUXO�GH�
6WXGLL�7HKQLFH�5XWLHUH�ΊL�,QIRUPDWLFă��&(675,1���������6WUDWHJLD�
QDΌLRQDOă�DERUGDWă�DQWHULRU� VSULMLQHD�� vQ�SULQFLSDO�� VLVWHPXO�GH�
WUDQVSRUW�IHURYLDU�� OLPLWkQG�� vQ�DFHODΊL�WLPS��GH]YROWDUHD�WUDQV-
SRUWXOXL� UXWLHU�� FDUH� HUD� SăVWUDW� vQ�PRG� GHOLEHUDW� OD� FHOH�PDL�
PLFL�FRWH�RSHUDΌLRQDOH�ΊL�GH�VHUYLFLX��$GPLQLVWUDΌLD�1DΌLRQDOă�D�
'UXPXULORU�ΊL�D�SURSXV�FD�RELHFWLY�SULQFLSDO�PRGHUQL]DUHD�ΊL�GH]-
YROWDUHD�RPRJHQă�D�vQWUHJLL�UHΌHOH�GH�GUXPXUL�SXEOLFH�GLQ�5RPkQLD�
�&RPSDQLD�1DΌLRQDOă�GH�$XWRVWă]L�ΊL�'UXPXUL�1DΌLRQDOH�6$���������
ÌQ�SDUDOHO�FX�GH]YROWDUHD�UHΌHOHL�GH�GUXPXUL��DX�IRVW�DGRSWDWH�VWUD-
WHJLL�ΊL�SROLWLFL�QRL�GH�FHUFHWDUH�vQ�GRPHQLXO�UXWLHU��FX�LPSDFWXUL�EH-
QH¿FH�DVXSUD�GH]YROWăULL�VRFLDOH�D�5RPkQLHL��8QHOH�GLQWUH�DFHVWH�
VWUDWHJLL�ΊL�DFΌLXQL��SUHFXP��UHRULHQWDUHD�VWUDWHJLHL�QDΌLRQDOH�GH�
WUDQVSRUW�DERUGDWH�DQWHULRU��SDUWLFLSDUHD�DFWLYă�D�5RPkQLHL�vQ�SUR-
JUDPXO�GH�FHUFHWDUH�6WUDWHJLF�+LJKZD\�5HVHDUFK�3URJUDP�±�6+53�

�)RFXV��������� LQLΌLHUHD�ΊL� IXQFΌLRQDUHD�3URJUDPXOXL�5RPkQHVF�
GH�8UPăULUH�D�3HUIRUPDQΌHORU�SH�7HUPHQ�/XQJ�52�±�/733��VWD-
ELOLUHD�ΊL�IXQFΌLRQDUHD�XQXL�ODERUDWRU�FRPSOHW�6+$53�6XSHUSDYH�
�6+53�5HSRUW�$��������������vQ�FDGUXO�&HQWUXOXL�&(675,1�ΊL�D¿OL-
HUHD�DFHVWXLD�OD�)RUXPXO�(XURSHDQ�DO�/DERUDWRDUHORU�GH�&HUFHWDUH�
5XWLHUă�)(5+/��)(5+/����������6FKDNH�,��$GGLV�5���������DX�IRVW�
FHOH�PDL�VHPQL¿FDWLYH��8Q�DOW�RELHFWLY�LPSRUWDQW�O�D�UHSUH]HQWDW�
SDUWLFLSDUHD�VSHFLDOLΊWLORU�URPkQL�OD�GLYHUVH�HYHQLPHQWH�ΊL�DFWLYLWăΌL�
LQWHUQDΌLRQDOH�GLQ�GRPHQLXO� UXWLHU� ΊL� FRODERUDUHD�FX�DOWH�RUJD-
QLVPH�DGPLQLVWUDWLYH�ΊL�GH�FHUFHWDUH�HXURSHQH�ΊL�LQWHUQDΌLRQDOH�
�&267���������3,$5&���������vQ�VFRSXO�DGDSWăULL�ΊL�SHUIHFΌLRQăULL�
VWUDWHJLLORU�UXWLHUH�QDΌLRQDOH��DVWIHO�vQFkW�Vă�¿H�vQ�FRQIRUPLWDWH�FX�
UHJOHPHQWăULOH�ΊL�FRQYHQΌLLOH�LQWHUQDΌLRQDOH�vQ�YLJRDUH��7RWRGDWă��
V�D�XUPăULW�VSULMLQLUHD�WLQHULORU�FHUFHWăWRUL�URPkQL�vQ�REΌLQHUHD�GL-
SORPHORU�GH�PDVWHU�VDX�GH�GRFWRUDW�vQ�FDGUXO�XQLYHUVLWăΌLORU�GH�
SUHVWLJLX�GLQ�ΌDUD�QRDVWUă��SUHFXP�ΊL�GH]YROWDUHD�VDX�FUHDUHD�XQRU�
QRL�FHQWUH�GH�FHUFHWDUH�UXWLHUă��

���$ERUGDUHD�PHWRGRORJLHL�6XSHUSDYH�vQ�5RPkQLD�

6LPLODU�FX�DOWH�ΌăUL�HXURSHQH��FDUDFWHULVWLFLOH�GH�SHUIRUPDQΌă�
SHQWUX�ELWXPXULOH�UXWLHUH�HODERUDWH�vQ�FDGUXO�3URJUDPXO�6WUDWHJLF�
+LJKZD\�5HVHDUFK��6+53��DX�DYXW�XQ�LPSDFW�VHPQL¿FDWLY�DVXSUD�
WHQGLQΌHORU�GH�FHUFHWDUH�GLQ�5RPkQLD�ΊL��GH�DVHPHQHD��DVXSUD�
WHKQRORJLLORU�GH�H[HFXΌLH��FRQGXFkQG�OD�RULHQWDUHD�VWXGLLORU�XOWH-
ULRDUH�VSUH�DERUGDUHD�WHKQRORJLHL�6XSHUSDYH��$QGUHL�5����������
3UHGLOHFΌLD�VSHFLDOLΊWLORU�URPkQL�VSUH�DFHDVWă�DERUGDUH�VH�SRDWH�
H[SOLFD�DWkW�SULQ�RULJLQDOLWDWHD�FHUFHWăULORU��FkW�ΊL�SULQ�IDSWXO�Fă�
DFHVWH�VSHFL¿FDΌLL�QRL�VXQW�GLIHULWH�IDΌă�GH�FHOH�SUH]HQWDWH�vQ�FDLH-
WHOH�GH�VDUFLQL�vQ�YLJRDUH�vQ�5RPkQLD�ΊL�vQ�PDMRULWDWHD�ΌăULORU�HX-
URSHQH��ÌQ�XUPD�FUHΊWHULL�VHPQL¿FDWLYH�D�WUD¿FXOXL�GLQ�XOWLPLL�DQL��
SUHFXP�ΊL�D�VODEHL�SHUIRUPDQΌH�D�OLDQΌLORU�ELWXPLQRΊL��LPSOHPHQ-
WDUHD�UH]XOWDWHORU�FHUFHWăULORU�6+53�V�D�GRYHGLW�D�¿�IRDUWH�XWLOă�
SHQWUX�GH]YROWDUHD�UHΌHOHL�GH�GUXPXUL�SXEOLFH�GLQ�ΌDUD�QRDVWUă��

ÌQ�DFHVW�VHQV��vQFHSkQG�FX�DQXO�������vQ�FDGUXO�&HQWUXOXL�GH�
6WXGLL�7HKQLFH�5XWLHUH�ΊL�,QIRUPDWLFă���&(675,1��V�D�vQ¿LQΌDW�XQ�
ODERUDWRU�6+$53��6XSHUSDYH�SHQWUX�WHVWDUHD�OLDQΌLORU�ELWXPLQRΊL��
DYkQG� OD�ED]ă�VSHFL¿FDΌLLOH�GH�SHUIRUPDQΌă�HODERUDWH�GH�6+53��
$FHVW�ODERUDWRU�V�D�GRYHGLW�D�¿�XQ�LQVWUXPHQW�IRDUWH�XWLO�SHQWUX�HYD-
OXDUHD�SHUIRUPDQΌHORU�WXWXURU�WLSXULORU�GH�OLDQΌL�ELWXPLQRΊL�IXUQL]DΌL�
GH�GLYHUVH� FRPSDQLL� QDΌLRQDOH� ΊL� LQWHUQDΌLRQDOH�� XWLOL]DΌL� SHQWUX�
FRQVWUXFΌLD�VHFWRUXOXL�$XWRVWUă]LL�7UDQV���(XURSHQH�1RUG���6XG��GDU�
ΊL� OD�UHDELOLWDUHD�D�SHVWH��������GH�NP�GH�GUXPXUL�QDΌLRQDOH�ΊL�
HXURSHQH��$FHVW�ODERUDWRU�UHSUH]LQWă�VLQJXUXO�ODERUDWRU�6XSHUSDYH�
IXQFΌLRQDO�GLQ�UHJLXQHD�GH�6XG�(VW�D�(XURSHL��UăVSXQ]kQG��GH�DVH-
PHQHD��ΊL�OD�XQHOH�FHUHUL�LQWHUQDΌLRQDOH�GH�WHVWDUH��%XOJDULD���

3URLHFWDUHD�PL[WXULORU� FRQIRUP�PHWRGRORJLHL� 6XSHUSDYH�QL-
YHOXO���HVWH��vQ�SUH]HQW��vQ�FXUV�GH�LPSOHPHQWDUH��6FRSXO�DFHV-
WHLD�HVWH�GH�YHUL¿FDUH�D�GLIHULWHOHORU�WLSXUL�GH�PL[WXUL�IRORVLWH�vQ�
OXFUăULOH�GH�UHDELOLWDUH�D�GUXPXULORU��$VWIHO��PL[WXUL�GH�WLSXO�60$�DX�
IRVW�DGRSWDWH�UHFHQW�ΊL�vQ�5RPkQLD��$QGUHL�5���1$5�6SHFL¿FDWLRQ��

12,�25,=21785,�Í1�&(5&(7$5($�587,(5ă

7HQGLQġH�DFWXDOH�vQ�FRQFHSHUHD�ʔL�SURLHFWDUHD�VWUXFWXUDOĄ�D�GUXPXULORU�
'LQDPLFD�ʔL�LPSDFWXO�FHUFHWĄULL�UXWLHUH�DVXSUD 

GH]YROWĄULL�VRFLDOH�ʔL�HFRQRPLFH�D�5RPkQLHL� 
&RQWULEXġLL�VHPQLÀFDWLYH�DOH�WLQHULORU�FHUFHWĄWRUL
3URI��8QLY��(PHULW�'U��,QJ��5DGX�$1'5(,
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������VXE�QXPHOH�GH�PL[WXUL�ELWXPLQRDVH�VWDELOL]DWH�FX�¿EUH��
0%6)�����0%6)���VDX�PL[WXUL�UHDOL]DWH�FX�GLYHUVH�WLSXUL�GH�OLDQΌL�
ELWXPLQRΊL� vPEXQăWăΌLΌL�FX�DGLWLYL�VDX�ΊL�PRGL¿FDWRUL�� vQ�VFRSXO�
VSRULULL�GXUDELOLWăΌLL�vPEUăFăPLQΌLORU�vQ�FRQGLΌLLOH�FOLPDWLFH�VHYHUH�
ΊL�GH�WUD¿F�VSHFL¿FH�ΌăULL�QRDVWUH��

6WUDWHJLD�DGRSWDWă� vQ�XOWLPLL�DQL�YD�FRQWLQXD�ΊL� vQ�SHULRDGD�
XUPăWRDUH��vQ�YHGHUHD�YDOLGăULL�WHKQRORJLHL�6XSHUSDYH��SUHFXP�ΊL�
SHQWUX�DUPRQL]DUHD�VSHFL¿FDΌLLORU�QDΌLRQDOH�SHQWUX�OXFUăULOH�UXWL-
HUH�FX�VWDQGDUGHOH�ΊL�WHQGLQΌHOH�HXURSHQH�

����3URJUDPXO�GH�XUPĄULUH�D�SHUIRUPDQġHORU 
SH�WHUPHQ�OXQJ�52�/773�

ÌQ�YHGHUHD�DGDSWăULL� WHKQRORJLHL�6XSHUSDYH� OD�FRQGLΌLLOH�FOL-
PDWLFH�ΊL�GH� WUD¿F�VSHFL¿FH� ΌăULL�QRDVWUH�� V�D�VWDELOLW�R�VWUDWH-
JLH�GH�FHUFHWDUH�SH�WHUPHQ�VFXUW��FDUH�D�LQFOXV�SURFXUDUHD��SULQ�
&(675,1��D�XQRU�HFKLSDPHQWH�GH�WHVWDUH�6+53�SHQWUX�OLDQΌL�ΊL�
PL[WXUL�ELWXPLQRDVH��SUHFXP�ΊL�R�VWUDWHJLH�SH�WHUPHQ�OXQJ��SULQ�
LQLΌLHUHD�SURJUDPXOXL�/RQJ�7HUP�3DYHPHQW�3HUIRUPDQFH�3URJUDP��
52�/733�vQ�5RPkQLD��$QGUHL�5���VL�DO���������

3URJUDPXO�GH�8UPăULUH�D�3HUIRUPDQΌHORU�SH�7HUPHQ�/XQJ�D�
ÌPEUăFăPLQΌLORU�5XWLHUH��52��/733��UHDOL]DW�FX�LPSOLFDUHD�DFWLYă�D�
VSHFLDOLΊWLORU�GLQ�FDGUXO�8QLYHUVLWăΌLORU�7HKQLFH�GLQ�,DΊL��7LPLΊRDUD��
%XFXUHΊWL� ΊL�&OXM�1DSRFD��D� LQFOXV� FLUFD����GH� VHFWRDUH� UHSUH-
]HQWDWLYH�/733�VHOHFWDWH�SH� vQWUHDJD�UHΌHD�GH�GUXPXUL�SXEOLFH��
5H]XOWDWHOH� REΌLQXWH� GLQ�PRQLWRUL]DUHD� VHFWRDUHORU� SH� SDUFXU-
VXO�D�FLUFD����DQL�DX� IRVW�XWLOL]DWH�SHQWUX�GHWHUPLQDUHD� OHJLORU�
GH�HYROXΌLH�D�GHJUDGăULORU�VSHFL¿FH�vPEUăFăPLQΌLORU�UXWLHUH��IR-
ORVLWH� XOWHULRU� vQ� FDGUXO� VLVWHPXOXL� GH�PDQDJHPHQW� 3DYHPHQW�
0DQDJHPHQW�6\VWHP��$OWH�UH]XOWDWH�IXUQL]DWH�GH�SURJUDPXO�52�
��/733��SUHFXP�ΊL�FHOH�UH]XOWDWH�GLQ�WHVWăULOH�UHDOL]DWH�SH�SLVWD�
FLUFXODUă�GH�vQFHUFăUL�DFFHOHUDWH�$FFHOOHUDWHG�/RDGLQJ�7HVW�$/7�
/,5$��)LJ�����GLQ�FDGUXO�8QLYHUVLWăΌLL�7HKQLFH�Ä*K��$VDFKL´�GLQ�,DΊL�
�9ODG�1���$QGUHL�5���������DX�IRVW�XWLOL]DWH� vQ�YHGHUHD�YDOLGăULL�
XQRU�QRL� WLSXUL�GH�PL[WXUL� �0$6)����0$6)���ΊL�D� vPEXQăWăΌLULL�
DFWXDOHORU�PHWRGH�GH�SURLHFWDUH�VWUXFWXUDOă�D�vPEUăFăPLQΌLORU�UX-
WLHUH�ÀH[LELOH�ΊL�ULJLGH��

)LJXUD�����9HGHUH�JHQHUDOă�D�SLVWHL�FLUFXODUH�GH�vQFHUFăUL�
DFFHOHUDWH�$/7�±�/,5$�GLQ�FDGUXO�8QLYHUVLWăΌLL�7HKQLFH�

Ä*K��$VDFKL´�GLQ�,DΊL

ÌQFHSkQG� FX� DQXO� ������ VSHFLDOLΊWLL� URPkQL� GLQ� FDGUXO�
$GPLQLVWUDΌLHL�1DΌLRQDOH�D�'UXPXULORU�V�DX�FRQIUXQWDW�FX�VDUFLQD�
GL¿FLOă�GH�VHOHFΌLH�ΊL�LPSOHPHQWDUH�D�QRLORU�WHKQRORJLL�vQ�YHGHUHD�
UHDELOLWăULL�UHΌHOHL�GH�GUXPXUL�SXEOLFH�H[LVWHQWH�SHQWUX�D�SHUPLWH�
SURLHFWDUHD� ΊL� FRQVWUXLUHD� XQRU� vPEUăFăPLQΌL� UXWLHUH� GXUDELOH��
$FHVWH�vPEUăFăPLQΌL�UXWLHUH�DX�IRVW�SUHFRQL]DWH�Vă�SUH]LQWH�R�PDL�
EXQă�FRPSRUWDUH�OD�FRQGLΌLLOH�FOLPDWLFH�ΊL�GH�WUD¿F�VSHFL¿FH�ΌăULL�
QRDVWUH��FDUDFWHUL]DWH�SULQ�GLIHUHQΌH�PDUL�GH�WHPSHUDWXUă�vQWUH�
YDUă�ΊL�LDUQă��SUHFXP�ΊL�SULQWU�R�FUHΊWHUH�EUXVFă�D�YROXPXOXL�GH�
WUD¿F��vQ�SDUDOHO�FX�DGRSWDUHD�VDUFLQLL�SH�RVLH�GH����.1��

8Q�SULP�RELHFWLY�UHDOL]DW�FX�VXFFHV�în cadrul acestei stra-
WHJLL�D�IRVW�FHUFHWDUHD�ΊL�LPSOHPHQWDUHD�PL[WXULORU�VWDELOL]DWH�FX�
GLYHUVH�¿EUH�GH�WLS�0$6)������XWLOL]DWH�vQ�SURJUDPXO�GH�UHDELOLWDUH�
D�GUXPXULORU�GLQ�5RPkQLD��DSOLFDUHD�DFHVWRU�PL[WXUL�FX�SURSULHWăΌL�
VXSHULRDUH�¿LQG�� vQ�SUH]HQW��JHQHUDOL]DWă�OD�WRDWH�SURLHFWHOH�GH�
UHDELOLWDUH�D�GUXPXULORU��

8Q�DOW�RELHFWLY� LPSRUWDQW� O�D� FRQVWLWXLW�DGRSWDUHD�ΊL� LP-
SOHPHQWDUHD�WHKQRORJLHL�VSHFL¿FH�GH�WHVWDUH��$QGUHL�5���5DSRUW�
1DΌLRQDO�� ������ FX� OXDUHD� vQ� FRQVLGHUDUH� D� DOJRULWPXOXL� 6+53�
SHQWUX�HYDOXDUHD�VXVFHSWLELOLWăΌLL�DFHVWRU�PL[WXUL�OD�IRUPDUHD�GH�
IăJDΊH�ORQJLWXGLQDOH�vQ�FRQGLΌLLOH�XQRU�WHPSHUDWXUL�IRDUWH�ULGLFDWH�
vQUHJLVWUDWH�vQ�WLPSXO�YHULL�vQ�VWUDWXO�GH�DVIDOW��3HQWUX�XQHOH�UHJL-
XQL��FRQIRUP�DOJRULWPXOXL�6+53��9ODG�1��������DFHVWH�WHPSHUD-
WXUL�vQUHJLVWUDWH�OD�VXSUDIDΌD�vPEUăFăPLQΌLORU�DVIDOWLFH�SRW�GHSăΊL�
YDORDUHD�GH���0C. 

����'H]YROWDUHD�XQHL�%D]H�GH�'DWH�&OLPDWLFH 

SHQWUX�UHġHDXD�GH�GUXPXUL�SXEOLFH�GLQ�5RPkQLD�

ÌQ�YHGHUHD�LPSOHPHQWăULL�WHKQRORJLHL�6XSHUSDYH�vQ�5RPkQLD��D�
IRVW�QHFHVDUă�vQWUHSULQGHUHD�XQRU�VWXGLL�DPSOH�GH�FHUFHWDUH�FDUH�
au fost realizate de CESTRIN. Scopul acestor studii a fost dez-
YROWDUHD�XQHL�%D]H�GH�'DWH�&OLPDWLFH�SHQWUX�UHΌHDXD�GH�GUXPXUL�
SXEOLFH�GLQ�5RPkQLD��&HQWUXO�&(675,1�D�OXFUDW�vQ�FRODERUDUH�FX�
,QVWLWXWXO�5RPkQ�SHQWUX�0HWHRURORJLH�ΊL�+LGURORJLH��FDUH�D�IXUQL]DW�
GDWHOH�VSHFL¿FH��SUHFXP�ΊL�FX�8QLYHUVLWăΌLOH�GLQ�,DΊL�ΊL�7LPLΊRDUD�
�9ODG�1���9ODG�0���$QGUHL�5����������

����$ÀOLHUHD�&HQWUXOXL�&(675,1�OD�)RUXPXO�(XURSHDQ 

DO�/DERUDWRDUHORU�GH�&HUFHWDUH�5XWLHUĄ���)(5+/�

)RUXPXO� (XURSHDQ� DO� /DERUDWRDUHORU� GH� &HUFHWDUH� 5XWLHUă�
�)(+5/��������D�IRVW�vQ¿LQΌDW�LQLΌLDO�vQ�DQXO�������FX�VFRSXO�GH�
D�vQFXUDMD�FRODERUăULOH�vQWUH�FHQWUHOH�GH�FHUFHWDUH�GLQ�(XURSD��vQ�
GRPHQLXO�LQIUDVWUXFWXULORU�GH�WUDQVSRUW��

ÌQ�DQXO�������5RPkQLD��SULQ�&HQWUXO�GH�6WXGLL�7HKQLFH�5XWLHUH�
ΊL� ,QIRUPDWLFă���&(675,1��D�GHYHQLW�PHPEUX�DVRFLDW�DO�)(+5/�
ΊL�DSRL�� vQ�������D�REΌLQXW�VWDWXWXO�GH�PHPEUX�DVRFLDW� IRQGD-
WRU�DO�DFHVWHL�RUJDQL]DΌLL� LPSRUWDQWH��'XSă�vQVXΊLUHD�PHWRGHORU�
ΊL�PHFDQLVPHORU� GH� FRRSHUDUH� XWLOL]DWH� GH� )(+5/�� 5RPkQLD� D�
GHYHQLW�XQ�PHPEUX�LPSOLFDW�DFWLY�vQ�GRPHQLXO�FHUFHWăULL�UXWLHUH��
$VWIHO��GDWRULWă�FRQWULEXΌLLORU�VHPQL¿FDWLYH�DGXVH�GH�VSHFLDOLΊWLL�
URPkQL� OD� GH]YROWDUHD� XQRU� SURJUDPH� GH� FHUFHWDUH� HXURSHQH�
�&267��������FXP�DU�¿�&267�������3URFHGXULOH�1HFHVDUH�SHQWUX�
(YDOXDUHD�6WUXFWXULORU�5XWLHUH��&267�������ÌQFăUFăUL�$FFHOHUDWH�
DOH� ÌPEUăFăPLQΌLORU� 5XWLHUH�� &267� ���� �� (YDOXDUHD� ,QWHJUDWă�
D� ,PSDFWXOXL�7UD¿FXOXL�ΊL�D� ,QIUDVWUXFWXULL�GH�7UDQVSRUW�DVXSUD�
0HGLXOXL�� 5RPkQLD� D� FkΊWLJDW� R� UHFXQRDΊWHUH� WRW�PDL�PDUH� vQ�
VHFWRUXO� GH� FHUFHWDUH�HXURSHDQ�� ÌQ� OXQD�PDL�� ������&RPLWHWXO�
([HFXWLY�)(+5/��FX�VSULMLQXO�$GPLQLVWUDΌLHL�1DΌLRQDOH�D�'UXPXULORU�
�1$5����D�RUJDQL]DW�UHXQLXQHD�VD�SHULRGLFă� OD�%XFXUHΊWL��DFHVW�
HYHQLPHQW�GHVFKL]kQG�QRL�RSRUWXQLWăΌL�SHQWUX�LPSOLFDUHD�vQ�FRQWL-
QXDUH�D�VSHFLDOLΊWLORU�URPkQL�vQ�DFWLYLWăΌLOH�HXURSHQH�GH�FHUFHWDUH��

����0RGHUQL]DUHD�&HQWUHORU�GH�&HUFHWDUH�H[LVWHQWH 

ʔL�FUHDUHD�XQRU�FHQWUH�QRL�vQ�FDGUXO�8QLYHUVLWĄġLORU 
GH�SURÀO�GLQ�5RPkQLD��'H]YROWDUHD�ʓFROLORU�'RFWRUDOH�

&RPSDQLD�1DΌLRQDOă�GH�$XWRVWUă]L� ΊL�'UXPXUL�1DΌLRQDOH�GLQ�
5RPkQLD��SULQ�UHSUH]HQWDQΌLL�VăL��D�HODERUDW�R�OLVWă�GH�SULRULWăΌL�GH�
FHUFHWDUH�DFWXDOH��'XPLWUX�3����������YL]kQG�XUPăWRDUHOH�DVSHFWH�

12,�25,=21785,�Í1�&(5&(7$5($�587,(5ă
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Q��&RQFHSΌLL�QRL�vQ�SURLHFWDUHD�VWUXFWXULORU�UXWLHUH�UREXVWH��GXUDELOH�
ÀH[LELOH�ΊL�ULJLGH���

Q��(YDOXDUHD� ÀX[XOXL� GH� WUD¿F� DIHUHQW� UHΌHOHL� GH� GUXPXUL� SX-
EOLFH� ΊL� HIHFWXDUHD� UHFHQVăPkQWXOXL� GH� WUD¿F�� vQ� SDUDOHO� FX�
vPEXQăWăΌLUHD�FDSDFLWăΌLL�GH�FLUFXODΌLH�D�GUXPXULORU�ΊL�VLJXUDQΌD�
FLUFXODΌLHL���

Q��7HKQLFL�PRGHUQH�SHQWUX�LQYHVWLJDUHD�VWăULL�WHKQLFH�ΊL�SULRULWL]D-
UHD�OXFUăULORU�GH�GUXPXUL���

Q��5HDOL]DUHD� GH� DQDOL]H� HFRQRPLFH� SH� GXUDWD� FLFOXOXL� GH� YLDΌă�
/&$���/LIH�&\FOH�$VVHVVPHQW�ΊL�/&&$���/LIH�&\FOH�&RVW�$QDO\VHV�
SHQWUX�GLYHUVH�WHKQRORJLL�GH�FRQVWUXFΌLH�ΊL�SURPRYDUHD�DFHORU�
WHKQRORJLL�FX�HPLVLL�UHGXVH�GH�&22H���

Q��'H]YROWDUHD�XQRU�QRL�LQVWUXPHQWH�SHQWUX�SUHYHQLUHD�ΊL�HYDOXD-
UHD�ULVFXOXL�SURLHFWHORU�GH�LQIUDVWUXFWXUL��

Q��&RQFHSHUHD�ΊL�GH]YROWDUHD�XQRU�PDWHULDOH�ΊL�WHKQRORJLL�UXWLHUH�
QRL��SUHFXP�ΊL�D�PHWRGHORU�DYDQVDWH�SHQWUX�WHVWDUHD�VWDWLFă�
ΊL�GLQDPLFă�D�PDWHULDOHORU�ΊL�D�VWUXFWXULORU�UXWLHUH� in situ�ΊL�vQ�
ODERUDWRU�

Q��7HKQLFL�PRGHUQH�SHQWUX�LQYHVWLJDUHD�VWăULL�WHKQLFH�D�OXFUăULORU�
GH�DUWă��SRGXUL��YLDGXFWH��SRGHΌH�HWF���ΊL�SULRULWL]DUHD�OXFUăULORU�
GH�vQWUHΌLQHUH�ΊL�UHDELOLWDUH�D�DFHVWRUD�
&D� UăVSXQV� OD� DFHDVWă� VROLFLWDUH��8QLYHUVLWăΌLOH� 7HKQLFH�GLQ�

%XFXUHΊWL��7LPLΊRDUD��&OXM�ΊL�,DΊL��SULQ�FHQWUHOH�GH�FHUFHWDUH�SUR-
SULL� �&&*(2),0,7� ,DΊL�� ������ ΊL� ΊFROLOH� GRFWRUDOH� H[LVWHQWH� vQ�
FRODERUDUH�FX�&HQWUXO�GH�6WXGLL�7HKQLFH�5XWLHUH�ΊL� ,QIRUPDWLFă�
��&(675,1��ΊL�DX�RULHQWDW�FHUFHWăULOH�vQWU�XQ�PRG�FUHDWLY�ΊL�LQR-
YDWRU�vQ�YHGHUHD�UH]ROYăULL�DFHVWRU�SUREOHPH�FRPSOH[H�FX�FDUH�VH�
FRQIUXQWă�LQJLQHULL�GH�GUXPXUL�ΊL�SRGXUL�GLQ�ΌDUD�QRDVWUă�

����&RQWULEXʖLL�VHPQLÀFDWLYH�DOH�WLQHULORU�FHUFHWĄWRUL 
OD�GH]YROWDUHD�WHKQLFLL�UXWLHUH�GLQ�5RPDQLD

ÌQ�FHOH�FH�XUPHD]ă��vQ�FRQWH[WXO�QRLORU�GH]YROWăUL�SUH]HQWDWH��
VH�SUH]LQWă�R�VHULH�GH�UH]XOWDWH�VHPQL¿FDWLYH�REΌLQXWH�vQ�GRPHQLXO�
UXWLHU��GH�FăWUH�WLQHUL�FHUFHWăWRUL�GLQ�FDGUXO�8QLYHUVLWăΌLL�WHKQLFH�
Ä*K��$VDFKL´�,DΊL��SULQ�DERUGDUHD�XQRU�WH]H�GH�GRFWRUDW��D�XQRU�
GLVHUWDΌLL�PDVWHU�VDX�FHUFHWăUL�SRVWGRFWRUDOH��SUHFXP�ΊL�FkWHYD�
DVSHFWH�VHPQL¿FDWLYH�GLQ�FHUFHWăULOH�DSOLFDWLYH�vQWUHSULQVH�UHFHQW�
GH�VSHFLDOLΊWL�GLQ�FDGUXO�'LUHFΌLHL�5HJLRQDOH�GH�'UXPXUL�ΊL�3RGXUL�
,DΊL��SH�UHΌHDXD�GH�GUXPXUL�GLQ�0ROGRYD��YL]kQG�vQ�SULQFLSDO�XU-
PăWRDUHOH�GRPHQLL�GH�FHUFHWDUH�SULRULWDUH�
Q��&RQFHSĠLL�QRL�vQ�SURLHFWDUHD�úL�H[HFXĠLD�VWUXFWXULORU�UXWLHUH���
Q��6WXGLL�GH�WUD¿F��
Q��'UXPXO�úL�PHGLXO�vQFRQMXUăWRU��,PSDFWXO�HFRORJLF�DVRFLDW�FRQ-
VWUXFĠLHL�úL�H[SORDWăULL�GUXPXOXL���

Q��7HKQLFL�PRGHUQH�SHQWUX�LQYHVWLJDUHD�VWăULL�WHKQLFH�úL�SULRUL-
WL]DUHD�OXFUăULORU�GH�LQWHUYHQĠLH�OD�OXFUăULOH�GH�DUWă��

Q��3UHYHQLUHD�úL�HYDOXDUHD�ULVFXOXL�SURLHFWHORU�GH�LQIUDVWUXFWXUL��
Q��$QDOL]H�HFRQRPLFH�/&&$��/&$��7HKQRORJLL�FX�FRQVXP�UHGXV�GH�
HQHUJLH��

Q��7HKQLFL�PRGHUQH�SHQWUX�LQYHVWLJDUHD�VWăULL�WHKQLFH�úL�SULRUL-
WL]DUHD�OXFUăULORU�GH�GUXPXUL�

$VWIHO��YL]kQG�FRQFHSΌLL�QRL�vQ�SURLHFWDUHD�ΊL�H[HFXΌLD�VWUXFWXULORU�
UXWLHUH�ΊL�YDORUL¿FkQG�vQ�PRG�H[FHSΌLRQDO�XQ�VWDJLX�GH�GRFXPHQ-
WDUH�HIHFWXDW�OD�7HFKQLFDO�8QLYHUVLW\�RI�'HOIW��+ROODQG��3URI��/�+��
,PPHUV���������LQJ��$OH[DQGUX�&R]DU�DERUGHD]ă��SULQ�WH]D�VD�
GH�GRFWRUDW� LQWLWXODWă�Ä&RQFHSΌLL�QRL�vQ�SURLHFWDUHD�UHΌHOHORU�
ΊL�VWUXFWXULORU�UXWLHUH�UREXVWH´��&R]DU�$����������vQ�SUHPLHUă�
SHQWUX� ΌDUD�QRDVWUă�� SUREOHPD� FRPSOH[ă�D�GH¿QLULL� FRQFHSWXOXL�
UREXVWHΌLL�DSOLFDW�UHΌHOHORU�ΊL�VWUXFWXULORU�UXWLHUH��XUPDWă�GH�DQD-

OL]D��SULQ�SULVPD�DFHVWXL�QRX�FRQFHSW�ΊL�IRORVLQG�VRIWXUL�VSHFL¿FH��
D�VWUXFWXULL�DFWXDOH�D�UHΌHOHL�GH�DXWRVWUă]L�GLQ�5RPkQLD��vQ�¿QDO��
IRUPXOkQG�UHFRPDQGăUL�IH]DELOH�SULYLQG�GH]YROWDUHD�DFHVWHLD�vQ�YLL-
WRU��'H�DVHPHQHD��SULQ�DERUGDUHD�XQRU�VWXGLL�GH�FD]�VHPQL¿FDWLYH��
DXWRUXO�WH]HL�HYDOXHD]ă�GLQ�SXQFW�GH�YHGHUH�DO�UREXVWHΌLL�UHΌHDXD�GH�
GUXPXUL�SXEOLFH�D�MXGHΌXOXL�,DΊL��FX�UHFRPDQGăUL�FRQFUHWH�SULYLQG�
DVLJXUDUHD�UREXVWHΌLL�DFHVWHLD�vQ�FD]XO�DSDULΌLHL�XQRU�HYHQLPHQWH�
QHSUHYă]XWH�VDX�D�XQRU�VLWXDΌLL�GH�ULVF��SULQ�DSOLFDUHD�SH�XQHOH�
VHFWRDUH�VDX�GUXPXUL�GLQ�UHΌHD�D�XQRU�VWUXFWXUL�UXWLHUH�UREXVWH��

ÌQ�DFHODΊL�FRQWH[W�� LQJ��(OHQD�/RUHGDQD�3XΊOăX��GXSă�UH-
DOL]DUHD�XQXL�VWDJLX�GH�FHUFHWDUH�ΊL�GRFXPHQWDUH� OD�8QLYHUVLW\�
&ROHJH� RI� 'XEOLQ� GLQ� ,UODQGD� �SURI�� (XJHQH� 2¶%ULHQ��� prin 
WH]D�VD�GH�GRFWRUDW�� LQWLWXODWă�Ä,QÀXHQΌD�UH]XOWDWHORU�H[SH�
ULPHQWDOH�$/7�DVXSUD�PHWRGHORU�GH�SURLHFWDUH�D�VWUXFWX�
ULORU�UXWLHUH�ULJLGH�GXUDELOH´��3XΊOăX��(�/���������DERUGHD]ă�
SUREOHPD�FRPSOH[ă�D�FRQFHSHULL� ΊL�GLPHQVLRQăULL� VWUXFWXUDOH�D�
vPEUăFăPLQΌLORU�UXWLHUH�ULJLGH��SULQ�DQDOL]D�SRVLELOLWăΌLORU�GH�YDORUL-
¿FDUH�D�UH]XOWDWHORU�vQFHUFăULORU�DFFHOHUDWH�$/7��HIHFWXDWH�SH�SLVWD�
FLUFXODUă�$/7���/,5$�GLQ�FDGUXO�8QLYHUVLWăΌLL�7HKQLFH�Ä*K��$VDFKL´�
,DΊL��¿QDOL]DWH�UHFHQW�vQ�FDGUXO�SURLHFWXOXL�GH�FHUFHWDUH�(XURSHDQ�
)3����(FR/DQHV��ÌQ�YHGHUHD�VWXGLHULL�VHQVLELOLWăΌLL�PHWRGHL�GH�GL-
PHQVLRQDUH��GH¿QLWH�FD�¿LQG� ÄFDSDFLWDWHD�DFHVWHLD�GH�D� LQGLFD�
PRGXO� vQ�FDUH�XQ�DQXPLW�VFHQDULX�VDX�UH]XOWDW�SRDWH�¿�DIHFWDW�
GH�XQ�VHW�GH�GDWH�GH�LQWUDUH´��DXWRDUHD�WH]HL�vQWUHSULQGH�XQ�YDVW�
VWXGLX�GH�FD]��FRQGXV�SHQWUX�R�VWUXFWXUă�UXWLHUă�ULJLGă��LGHQWLFă�
FX�FHD�XWLOL]DWă�vQ�FDOH�FXUHQWă�SH�VHFWRUXO�GHPRQVWUDWLY�GH�SH�
'1����6XFHDYD�±�9DWUD�'RUQHL��FX�OXDUHD�vQ�FRQVLGHUDUH�D�GDWH-
ORU�GH�WUD¿F�ΊL�FOLPă�GLQ�]RQD�*XUD�+XPRUXOXL��MXGHΌXO�6XFHDYD��
DIHUHQWH�VHFWRDUHORU�H[SHULPHQWDOH�H[HFXWDWH�vQ�FDGUXO�SURLHFWXOXL�
GHPRQVWUDWLY�(FR/DQHV��FX�HYLGHQΌLHUHD�LQÀXHQΌHL�¿HFăUXLD�GLQWUH�
SDUDPHWULL�GH�LQWUDUH�VHOHFWDΌL�SHQWUX�VWXGLX��JURVLPHD�GDOHL�GH�
EHWRQ�GH�FLPHQW��WLSXO�VWUDWXOXL�GH�ED]ă��FRH¿FLHQWXO�GH�GLODWDUH�
WHUPLFă�� UH]LVWHQΌD� OD�FRPSUHVLXQH�D�EHWRQXOXL� OD����GH�]LOH�ΊL�
GLVWDQΌD�GLQWUH�URVWXULOH�WUDQVYHUVDOH��DVXSUD�¿VXUăULL��WDVăULL�ΊL�
SODQHLWăΌLL�GDOHL�GLQ�EHWRQ��ÌQ�XUPD�VWXGLXOXL�HIHFWXDW�DVXSUD�PH-
WRGHL�0(�3'*��SULQ� UHDOL]DUHD�XQXL�VWXGLX�GH�FD]�VHPQL¿FDWLY��
DX�IRVW�SXVH�vQ�HYLGHQΌă�LPSRUWDQWH�DYDQWDMH�SH�FDUH�OH�SUH]LQWă�
PHWRGD�0(�3'*� IDΌă� GH� SURFHGXULOH� WUDGLΌLRQDOH� HPSLULFH� VDX�
VHPL�HPSLULFH��FXP�DU�¿��OXDUHD�vQ�FRQVLGHUDUH��OD�HYDOXDUHD�WUD-
¿FXOXL��D�GLYHUVHORU�WLSXUL�GH�YHKLFXOH�¿]LFH��XWLOL]DUHD�H¿FLHQWă�
ΊL�FDUDFWHUL]DUHD�PDWHULDOHORU�GH�FRQVWUXFΌLH�GLVSRQLELOH��R�PDL�
EXQă�GH¿QLUH�D�WHKQRORJLHL�GH�FRQVWUXFΌLH��SULQ�LGHQWL¿FDUHD�SD-
UDPHWULORU� FH� LQÀXHQΌHD]ă� SHUIRUPDQΌD� vPEUăFăPLQWHL�� HYDOX-
DUHD�UHODΌLLORU�GLQWUH�SURSULHWăΌLOH�PDWHULDOHORU�ΊL�SHUIRUPDQΌHOH�
UHDOH�DOH�vPEUăFăPLQWHL��GH¿QLUHD��PDL�SUHFLVă��D�SURSULHWăΌLORU�
¿]LFR�PHFDQLFH�DOH�PDWHULDOHORU�GLQ�VWUDWXULOH�H[LVWHQWH�DOH�VWUXF-
WXULL��OXDUHD�vQ�FRQVLGHUDUH�D�FRQGLΌLLORU�GH�PHGLX�ΊL�D�HIHFWHORU�
vPEăWUkQLULL�PDWHULDOHORU��

$YkQG� vQ�YHGHUH� UH]XOWDWHOH�PHULWRULL� DOH�DFHVWRU� FHUFHWăUL��
DQWLFLSăP�Fă� DVLPLODUHD� ΊL� LPSOHPHQWDUHD�PHWRGHL�0(�3'*� vQ�
5RPkQLD�YD�LPSOLFD�PXWDΌLL�SR]LWLYH�VHPQL¿FDWLYH��vQ�FRQFHSΌLLOH�
DFWXDOH�� SUHFXP�ΊL� UHYL]XLUHD�SURFHGXULORU� GH�SURLHFWDUH� vQ� YL-
JRDUH��ÌQ�DFHVW�FRQWH[W��DXWRDUHD�WH]HL�DQDOL]HD]ă�ΊL�SURSXQH�UH-
DOL]DUHD�XQHL�%D]H�GH�'DWH�0(�3'*��OD�QLYHO�QDΌLRQDO��FDUH�Vă�¿H�
VWUXFWXUDWă�SH�SDWUX�PRGXOH�VSHFL¿FH��FX�XWLOL]DUHD�GDWHORU�UH]XO-
WDWH�GLQ�SURJUDPXO�GH�XUPăULUH�D�SHUIRUPDQΌHORU�vPEUăFăPLQΌLORU�
UXWLHUH� SH� WHUPHQ� OXQJ� 52�/733�� LQLΌLDW� OD� QLYHO� QDΌLRQDO� GH�
&�1�$�'�1�5��&(675,1��vQ�DQXO�������ΊL�GHVIăΊXUDW�SH�R�SHULRDGă�
GH�FLUFD����DQL��SULQ�FHQWUHOH�XQLYHUVLWDUH�GH�SUR¿O�GLQ�%XFXUHΊWL��
,DΊL��&OXM�ΊL�7LPLΊRDUD��VSHFL¿FkQG�WRWRGDWă�ΊL�VWUXFWXUD�UHODΌLRQDOă�
a acesteia. 
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ÌQ�DFHODΊL�FRQWH[W��YDORUL¿FkQG�XQ�VWDJLX�GH�FHUFHWDUH�ΊL�GR-
FXPHQWDUH�vQWUHSULQV�OD�*KHQW�8QLYHUVLW\��)DFXOW\�RI�(QJLQHHULQJ�
DQG�$UFKLWHFWXUH��'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ��%HOJLD��3URI��
'U��,U��+DQV�'H�%HFNHU���,QWHUQDWLRQDO�5RDG�/DERUDWRU\���$JHQF\�
IRU�5RDGV�DQG�7UDI¿F��IURP�(YHUH��%UXVVHOV��6HQLRU�$GYLVHU�,U��
Margo Briessnick���LQJ��,RDQ�7ăQăVHOH, în teza sa de doctorat 
LQWLWXODWă�Ä6WXGLXO�SULYLQG�FRQFHSWLD�ΊL�H[HFXΌLD�XQRU�VWUXF�
WXUL�UXWLHUH�ÀH[LELOH�GXUDELOH´��7ăQăVHOH��,����������DERUGHD]ă�
SUREOHPD�FRPSOH[ă�D�FRQFHSHULL�XQRU�VWUXFWXUL� UXWLHUH�ÀH[LELOH�
GXUDELOH��FX�GH¿QLUHD�FRQFHSWXOXL�GH�GXUDELOLWDWH�ΊL�VHOHFWDUHD�XQHL�
PHWRGH�GH�GLPHQVLRQDUH�VWUXFWXUDOă�DGHFYDWă�DFHVWRU�QRL�WLSXUL�
GH�VWUXFWXUL�� vQ�YHGHUHD�DVLPLOăULL� ΊL� LPSOHPHQWăULL�DFHVWHLD�� vQ�
SUDFWLFD�UXWLHUă�GLQ�ΌDUD�QRDVWUă��ÌQ�FDGUXO�SURJUDPXOXL�GH�FHUFH-
WDUH�DIHUHQW��VH�LQYHVWLJKHD]ă�R�JDPă�ODUJă�GH�VWUXFWXUL�UXWLHUH�
FODVLFH�ΊL�GXUDELOH��FX�OXDUHD�vQ�FRQVLGHUDUH�D�GLYHUVHORU�YDORUL�GH�
WUD¿F�GH�FDOFXO�ΊL�GXUDWH�GH�YLDΌă�SURLHFWDWH��IRORVLQG�PHWRGRORJLD�
0(�3'*�vQ�SDUDOHO�FX�PHWRGRORJLD�3'������5HDOL]DUHD�VWXGLLORU�
GH�FD]�FRQIRUP�SURJUDPXOXL�VWDELOLW�VH�IDFH�SULQ�DSOLFDUHD�VRIWX-
ULORU�DIHUHQWH�&$/'(520�ΊL��UHVSHFWLY��0(�3'*��ÌQ�¿QDO��DXWRUXO�
HODERUHD]ă�ΊL�UHDOL]HD]ă�XQ�VWXGLX�GH�FD]�GHVWLQDW�GUXPXULORU�OR-
FDOH�FX�WUD¿F�UHGXV��IRORVLQG�DFHOHDΊL�SULQFLSLL�SULYLQG�VWUXFWXULOH�
UXWLHUH�ÀH[LELOH�GXUDELOH��ΊL�IRUPXOHD]ă�Ä5HFRPDQGăUL�JHQHUDOH�
SULYLQG�SURLHFWDUHD�ΊL�H[HFXΌLD�VWUXFWXULORU�UXWLHUH�GXUDELOH�
vQ�ΌDUD�QRDVWUă´��

ÌQ� DFHODΊL� FRQWH[W� DO� VWUXFWXULORU� UXWLHUH� ÀH[LELOH� GXUDELOH��
ing. &RQVWDQWLQ�8UVDQX��vQ�OXFUDUHD�VD�GH�GLVHUWDΌLH�LQWLWXODWă�
Ä6WXGLXO� SULYLQG� GLPHQVLRQDUHD� VWUXFWXUDOă� D� XQRU�
vPEUăFăPLQΌL� UXWLHUH�ÀH[LELOH�GXUDELOH´��8UVDQX�&���������
DQDOL]HD]ă�FRPSRUWDPHQWXO�XQRU�VWUXFWXUL�UXWLHUH�ÀH[LELOH�GXUDELOH�
VXE�DFΌLXQHD�GLIHULWHORU�FDWHJRULL�GH�WUD¿F��IRORVLQG�PHWRGRORJLD�
$VSKDOW�,QVWLWXWH��vQ�SDUDOHO�FX�PHWRGRORJLD�FODVLFă�3'�����

ÌQ�GRPHQLXO�WUD¿FXOXL�UXWLHU��LQJ��Andrei Boboc �%RERF��$���
������SULQ�WH]D�VD�GH�GRFWRUDW� LQWLWXODWă�Ä&RQWULEXΌLL�SULYLQG�
VWXGLXO� WUD¿FXOXL� UXWLHU´�� DERUGHD]ă� SUREOHPD� FRPSOH[ă� D�
WUD¿FXOXL��RIHULQG�R�PHWRGRORJLH�GH�YDORUL¿FDUH�VXSOLPHQWDUă�D�
UHFHQVăPLQWHORU�JHQHUDOH�GH�FLUFXODΌLH��SULQ�VWXGLXO�RUHORU�GH�YkUI�
ΊL�D�UHJLPXOXL�GH�YLWH]ă�DIHUHQW�DFHVWRUD��ÌQ�DFHVW�VHQV��DXWRUXO��
SDUWLFLSkQG�HIHFWLY�OD�UHDOL]DUHD�XQRU�SURLHFWH�GH�FHUFHWDUH�VHP-
QL¿FDWLYH��SURJUDPXO�QDΌLRQDO�31,,�QU������ΊL��UHVSHFWLY��SURJUD-
PXO�(XURSHDQ�)3��$66(7���52$'��DERUGHD]ă�VWXGLXO�VWDWLVWLF�
DO�SULQFLSDOHORU�FDUDFWHULVWLFL�DOH�WUD¿FXOXL�UXWLHU�SH�GUXPXUL�GLQ�
0ROGRYD�ΊL�IRUPXOHD]ă�R�VHULH�GH�QRL�LQGLFDWRUL�SHQWUX�FDUDFWH-
UL]DUHD�VHFWRDUHORU�GH�GUXP��GLQ�SXQFWXO�GH�YHGHUH�DO�WUD¿FXOXL�
DIHUHQW��(O�HODERUHD]ă�ΊL�SURSXQH�XQ�SURJUDP�GH�VWXGLX�DO�FDUDF-
WHULVWLFLORU�PLFUR�PDFURVFRSLFH�DOH�WUD¿FXOXL�UXWLHU�SHQWUX�VHFWRD-
UHOH�GH�GUXPXUL�QDΌLRQDOH��UHSUH]HQWDWLYH�SHQWUX�UHΌHDXD�UXWLHUă�
GLQ�0ROGRYD�OD�QLYHO�QDΌLRQDO��WUHL�VHFWRDUH�'1��(��ΊL�XQ�VHFWRU�
'1��SULQFLSDO��SH�ED]D�VWXGLXOXL�DSURIXQGDW�DO�RUHORU�GH�YkUI��D�
FRQFHSWXOXL�Ä&XUEHL�GHELWHORU�RUDUH�GH�YkUI�FODVDWH´��&'29&��ΊL�
VWDELOHΊWH�FRUHODΌLL� VWDWLVWLFH� vQWUH�FDUDFWHULVWLFLOH�PLFURVFRSLFH�
PDFURVFRSLFH�DOH�WUD¿FXOXL�UXWLHU��XWLOH�SHQWUX�DGRSWDUHD�YLWH]HORU�
GH�SURLHFWDUH��SULQ�SURFHGHXO�LWHUDWLY��OD�PRGHUQL]DUHD�UHDELOLWD-
UHD�GUXPXULORU�H[LVWHQWH�ΊL�SHQWUX�OXDUHD�PăVXULORU�RSHUDWLYH�vQ�
FDGUXO�PRQLWRUL]ăULL�VLJXUDQΌHL�FRQIRUWXO�FLUFXODΌLHL��FRUHODΌLLOH�9���
– V��, Q – Vs, Vt – V��, TIVPăVXUDW�– TIV calculat���ÌQ�¿QDO��DX-
WRUXO�IRUPXOHD]ă�LQGLFDWRUL�QRL�SHQWUX�FDUDFWHUL]DUHD�VHFWRDUHORU�
GH�GUXPXUL��SH�ED]D�FRH¿FLHQWXOXL�GH�HFKLYDODUH�GH�WLS�&RKHQ��D�
UHODΌLHL�6&+8//�ΊL�SURSXQH�XQ�PRG�GH�DQDOL]ă�D�WUD¿FXOXL�UXWLHU�
ED]DW�SH�GLDJUDPHOH�GHELWHORU�]LOQLFH�SHQWUX�vQWUHJ�DQXO�FDOHQGD-
ULVWLF�DO�XQXL�UHFHQVăPkQW�JHQHUDO�DO�FLUFXODΌLHL�DO�vQUHJLVWUăULORU�
DXWRPDWH�vQ�DQLL�LQWHUPHGLDUL��

9DORUL¿FkQG�XQ�DPSOX�VWXGLX�GH�FHUFHWDUH�ΊL�GRFXPHQWDUH�OD�
Universitatea Politecnico di Torino, Italy �3URI��&ULVWLQD�3URQHOOR��
&KDUPDQ�DO�&RPLWHWXOXL�7HKQLF�&267�7UDQVSRUW�DQG�8UEDQ�
'HYHORSPHQW� �� 78'�� %UX[HOOHV��� LQJ�� ,XOLDQ�+RUREHΌ�prin 
teza sa de doctorat cu titlul Ä(YDOXDUHD�LPSDFWXOXL�WUD¿FXOXL�
ΊL�LQIUDVWUXFWXULL�GH�WUDQVSRUW�DVXSUD�PHGLXOXL´��+RUREHW�,���
�������DERUGHD]ă�WHPDWLFD�FRPSOH[ă�D�HYDOXăULL�LPSDFWXOXL�QH-
JDWLY�DO�WUD¿FXOXL�ΊL�DO�LQIUDVWUXFWXULL�GH�WUDQVSRUW�DVXSUD�PHGLX-
OXL�vQFRQMXUăWRU��DYkQG�FD�RELHFWLY�SULQFLSDO�LQYHVWLJDUHD�VWDGLXOXL�
DFWXDO�DO�FHUFHWăULL�vQ�DFHVW�GRPHQLX��VHOHFWDUHD�ΊL�DSOLFDUHD�XQRU�
PHWRGH�DGHFYDWH�GH�HYDOXDUH�D�LPSDFWXOXL�LQIUDVWUXFWXULL�GH�WUDQV-
SRUW�DVXSUD�PHGLXOXL�QDWXUDO�ΊL�VRFLDO��$XWRUXO�D�VHOHFWDW�FD�]RQă�
UHSUH]HQWDWLYă�SHQWUX�DFHVWH�FHUFHWăUL��YL]kQG�vQ�PRG�GHRVHELW�
HIHFWXO�GH�EDULHUă�ΊL��UHVSHFWLY��JUDGXO�GH�IUDJPHQWDUH�D�KDELWD-
WXOXL�ΊL�SHLVDMXOXL��DIHUHQWH�WHULWRULXOXL�MXGHΌXOXL�,DΊL��FDX]DWH�GH�
FRQVWUXFΌLD�ΊL�H[SORDWDUHD�LQIUDVWUXFWXULL�GH�WUDQVSRUW�UXWLHUH��ÌQ�
DFHVW�VFRS��DXWRUXO�D�HODERUDW��vQ�SUHPLHUă�SHQWUX�MXGHΌXO�,DΊL��
KăUΌL�GH�LPSDFW�UHSUH]HQWDWLYH�DOH�]RQHL�SULYLQG�IUDJPHQWDUHD�SH-
LVDMXOXL�ΊL�D�KDELWDWXOXL�SUHFXP�ΊL�D�HIHFWXOXL�GH�EDULHUă��IRORVLQG�
SURJUDPH�LQIRUPDΌLRQDOH�VSHFLDOL]DWH��*,6�ΊL�$XWR&$'��$57(0,6��
SHQWUX�HVWLPDUHD�LPSDFWXOXL�SURGXV�GH�WUD¿FXO�DIHUHQW�SHQWUX�XQ�
GUXP�UHSUH]HQWDWLY�FDUH�WUDYHUVHD]ă�DFHDVWă�UHJLXQH�ΊL�DQXPH�
'1����SH�WUDVHXO�6ăEăRDQL���7kUJX�)UXPRV���,DΊL���5ăGXFăQHQL���
'UkQFHQL���9DPD�$OELΌD��$FHVWH�VHULL�GH�KăUΌL�GH�LPSDFW�FX�GHOLPL-
WDUHD�VHFWRDUHORU�vQ�IXQFΌLH�GH�JUDGXO�GH�LQWHQVLWDWH�D�HIHFWHORU�ΊL�
VSHFL¿FDUHD�PăVXULORU�UHFRPDQGDWH�FRQVWLWXLH�XQ�LQVWUXPHQW�XWLO�
FDUH�SRDWH�¿�SXV�OD�GLVSR]LΌLD�IDFWRULORU�GH�GHFL]LH�GLQ�MXGHΌXO�,DΊL��

ÌQ�DFHODΊL� FRQWH[W�� LQJ��0LKDHOD�&RQGXUDW, în lucrarea sa, 
LQWLWXODWă� Ä(YDOXDUHD� LPSDFWXOXL� QHJDWLY� DO� VLVWHPXOXL� GH�
WUDQVSRUW�UXWLHU�DVXSUD�PHGLXOXL�vQFRQMXUăWRU´, GXSă�R�SUH-
]HQWDUH�JHQHUDOă�D�PHWRGHORU�ΊL�SURJUDPHORU�LQIRUPDWLFH�VSHFL¿FH��
XWLOL]DWH�SHQWUX�DQDOL]D�ΊL�HYDOXDUHD�FDQWLWDWLYă�D�FRQVXPXOXL�HQHU-
JHWLF�DIHUHQW�GLYHUVHORU�WHKQRORJLL�UXWLHUH��SUHFXP�ΊL�D�HPLVLLORU�
de CO2H��SUH]LQWă�XQ�VWXGLX�GH�FD]�VHPQL¿FDWLY�SULYLQG�HYDOXDUHD�
HPLVLLORU�GH�&22H�DIHUHQWH� UHΌHOHL�GH�GUXPXUL�GH� LQWHUHV�SXEOLF�
GLQ�MXGHΌXO�,DΊL��ÌQ�¿QDO��DXWRDUHD�SUH]LQWă�UHFRPDQGăUL�SULYLQG�
SUHYHQLUHD�ΊL�UHGXFHUHD� LPSDFWXULORU�QHJDWLYH�DOH�VLVWHPXOXL�GH�
WUDQVSRUW�UXWLHU�DVXSUD�PHGLXOXL�vQFRQMXUăWRU��FX�UHIHULUH�OD�¿HFDUH�
GLQWUH�ID]HOH�GH�PDQDJHPHQW�FLFOLF�DO�LQIUDVWUXFWXULORU�GH�WUDQVSRUW�

9L]kQG� GRPHQLXO� WHKQLFLORU� PRGHUQH� SHQWUX� LQYHVWLJDUHD� ΊL�
SULRULWL]DUHD�OXFUăULORU�GH�LQWHUYHQΌLH�SHQWUX�OXFUăULOH�GH�DUWă��LQJ��
*KHRUJKLΌă�%RDFă�� FD� XUPDUH� D� XQXL� VWDJLX� GH�PRELOLWDWH� OD�
8QLYHUVLWDWHD�'HJOL�6WXGL�GLQ�8GLQH��SURI��$QWRQLR�0RUDVVL���vQ�
OXFUDUHD�VD�GH�GRFWRUDW�� LQWLWXODWă�Ä(YDOXDUHD�VWăULL�WHKQLFH�D�
SRGXULORU�GLQ�EHWRQ�SULQ�vQFHUFăUL�VWDWLFH�ΊL�GLQDPLFH´��%RDFă�
*����������DERUGHD]ă�SUREOHPD�HYDOXăULL�VWăULL�WHKQLFH�D�SRGXULORU�
DÀDWH�vQ�H[SORDWDUH��SULQ�SUHFL]DUHD�PRGXOXL�GH�FRPSRUWDUH�VXE�
vQFăUFăUL��SUHFXP�ΊL�YHUL¿FDUHD�SRGXULORU�QRL�OD�WLPSXO�7 ���OD�SUH-
OXDUHD�DFHVWRUD�GH�FăWUH�EHQH¿FLDUL��ÌQ�DFHVW�VFRS��DXWRUXO�D�HODER-
UDW�XQ�SURJUDP�GH�vQFHUFDUH�VWDWLFă�D�SRGXULORU�GLQ�EHWRQ�OD�GDUHD�vQ�
H[SORDWDUH�D�DFHVWRUD��FX�SRVLELOLWDWHD�DSOLFăULL�H[WLQVH��3URJUDPXO�
GH�vQFHUFDUH�FXSULQGH�WRDWH�HWDSHOH��GH�OD�GRFXPHQWDUHD�ΊL�LQVSHF-
WDUHD�RELHFWLYXOXL��SkQă�OD� vQWRFPLUHD�UDSRUWXOXL�GH�vQFHUFDUH�FX�
FRQFOX]LLOH�DIHUHQWH��ÌQ�¿QDO��DXWRUXO�SURSXQH�XQ�SURJUDP�DQXDO�GH�
XUPăULUH�D�FRPSRUWăULL�vQ�H[SORDWDUH�D�PDL�PXOWRU�WLSXUL�GH�SRGXUL��
SULQ�LQVSHFΌLL�YL]XDOH�ΊL�PăVXUăWRUL�GH�QLYHOPHQW�GH�SUHFL]LH��SHQWUX�
XQ�QXPăU�GH�ΊDVH�SRGXUL�FX�DOFăWXLUH�GLIHULWă��0ăVXUăWRULOH�DX�IRVW�
HIHFWXDWH�SHQWUX�YDULDΌLLOH�DQXDOH�GH�WHPSHUDWXUă��LDU�FRPSDUDUHD�
UH]XOWDWHORU�D�HYLGHQΌLDW�PRGXO�GH�FRPSRUWDUHD�D�SRGXULORU��

ÌQ�VFRSXO�SUHYHQLULL�ΊL�HYDOXăULL� ULVFXOXL�SURLHFWHORU�GH� LQIUD-
structuri, ing. Andrei Bobu �%REX�$���������YDORUL¿FkQG�XQ�VWDJLX�
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GH�FHUFHWDUH�ΊL�GRFXPHQWDUH�OD�8QLYHUVLW\�RI�6RXWKHUQ�'HQPDUN��
�SURI�� -DFRE� .URQEDN��� SULQ� WH]D� VD� GH� GRFWRUDW� LQWLWXODWă�
Ä0DQDJHPHQWXO�ULVFXOXL�vQ�LQIUDVWUXFWXUD�UXWLHUă´��DERUGHD]ă�
SUREOHPD�FRPSOH[ă�D�HYDOXăULL�ΊL�PDQDJHPHQWXOXL�SURLHFWHORU�GH�
LQIUDVWUXFWXUă�UXWLHUă��DYkQG�FD�RELHFWLY�SULQFLSDO�LQYHVWLJDUHD�VWD-
GLXOXL�DFWXDO�DO�FHUFHWăULL�vQ�DFHVW�GRPHQLX��VHOHFWDUHD��DVLPLODUHD�
ΊL�FRQFHSHUHD�XQRU�PHWRGH�DGHFYDWH� vQ�YHGHUHD�DSOLFăULL�DFHV-
WRUD�OD�VWXGLL�GH�FD]�VHPQL¿FDWLYH��'XSă�LGHQWL¿FDUHD�SUREOHPHORU�
DFWXDOH�DOH�VHFWRUXOXL�GH� WUDQVSRUW�GLQ�5RPkQLD��SULYLQG�PRGXO�
GH�HYDOXDUH�D�SURLHFWHORU�GH�LQIUDVWUXFWXUă��DYkQG�vQ�YHGHUH�DWkW�
FRPSRQHQWD�WHKQLFă��FkW�ΊL�FHD�HFRQRPLFă��LQFOXVLY�PDQDJHPHQWXO�
ULVFXOXL���DXWRUXO�FRQFHSH�ΊL�UHDOL]HD]ă�XQ�PRGHO�GHFL]LRQDO�LQIRU-
PDWLF��GHQXPLW�7UDQV�5LVF�$QDOLVW��FDSDELO�Vă�HYDOXH]H�SURLHFWHOH�
GLQ�LQIUDVWUXFWXUD�GH�WUDQVSRUW��GLQ�ΌDUD�QRDVWUă��DWkW�GLQ�SHUVSHF-
WLYD�DQDOL]HL�GHFL]LRQDOH��FkW�ΊL�GLQ�FHD�D�PDQDJHPHQWXOXL�ULVFX-
OXL��)RORVLQG�DFHVW�VRIW��SUHFXP�ΊL�JKLGXO�SUDFWLF�HODERUDW�SHQWUX�
XWLOL]DUHD�VD��DXWRUXO�vQWUHSULQGH�GRXă�VWXGLL�GH�FD]�SHQWUX�HYDOX-
DUHD�ULVFXOXL�D�GRXă�SURLHFWH�VHPQL¿FDWLYH�GH�LQIUDVWUXFWXUă�GLQ�
ΌDUD�QRDVWUă��vQ�FXUV�GH�GHUXODUH��ΊL�DQXPH��&HQWXUD�0XQLFLSLXOXL�
,DΊL��UHVSHFWLY�&HQWXUD�0XQLFLSLXOXL�5ăGăXΌL��0RGHOXO�7UDQV���5LVF���
$QDOLVW�HODERUDW�GH�DXWRU�FRQVWLWXLH�XQ�LQVWUXPHQW�GHRVHELW�GH�XWLO�
SXV�OD�GLVSR]LΌLD�IDFWRULORU�GH�GHFL]LH�SHQWUX�HYDOXDUHD�ULVFXOXL�DWkW�
D�SURLHFWHORU�GH�LQIUDVWUXFWXUL�QRL��FkW�ΊL�D�FHORU�vQ�FXUV�GH�GHUXODUH�

2�VHULH�VHPQL¿FDWLYă�GH�FHUFHWăUL�vQWUHSULQVH�vQ�FDGUXO�ΉFROLL�
'RFWRUDOH�LHΊHQH�DERUGHD]ă�vQ�SUHPLHUă�DQDOL]H�HFRQRPLFH�/&&$��
/&$�SHQWUX�WHKQRORJLL�UXWLHUH�FX�FRQVXP�UHGXV�GH�HQHUJLH��$VWIHO��
ing. $OLQD�0LKDHOD�1LFXΌă��1LFXΌă�$�0����������vQ�OXFUDUHD�VD��
SRVWGRF��LQWLWXODWă�Ä(YDOXDUHD�LPSDFWXOXL�HFRORJLF�ΊL�HFRQRPLF�
DVRFLDW�SURGXFΌLHL�ΊL�SXQHULL�vQ�RSHUă�D�PL[WXULORU�DVIDOWLFH�
FODVLFH�ΊL�UHFLFODWH´��RIHUă�R�VWUXFWXUă�DQDOLWLFă�VXVWHQDELOă�SHQ-
WUX�FHUFHWăWRULL�ΊL�SUDFWLFLHQLL�GLQ�GRPHQLXO�vPEUăFăPLQΌLORU�DVIDO-
WLFH�UXWLHUH�SULQ�DERUGDUHD�SUREOHPDWLFLL�SURGXFΌLHL�ΊL�H[SORDWăULL�
vPEUăFăPLQΌLORU�DVIDOWLFH�VXE�DVSHFWXO�LPSDFWXOXL�HFRORJLF�ΊL�HFR-
QRPLF��$FHVWH�VWXGLL�DX�FRQVWDW�vQWU�R�HYDOXDUH�FDQWLWDWLYă�D�LPSDF-
WXOXL�GH�RUGLQ�HFRQRPLF�ΊL�HFRORJLF�DVRFLDW�SURGXFHULL�ΊL�H[SORDWăULL�
vPEUăFăPLQΌLORU�FODVLFH�VDX�UHDOL]DWH�FX�PL[WXUL�DVIDOWLFH�UHFLFODWH��
DFHVW� LPSDFW� ¿LQG� H[SULPDW� vQ� FDQWLWăΌL� GH� HPLVLL� GH� ELR[LG� GH�
FDUERQ��&22H��ΊL� UHVSHFWLY�SULQ�FRVWXULOH�DVRFLDWH�XQHL�FDQWLWăΌL�
VSHFL¿FH�GH�PL[WXUL�DVIDOWLFH��3URFHGHXO�GH�DQDOL]ă�D�FRQVWDW� vQ�
XWLOL]DUHD�PHWRGRORJLLORU�/LIH�&\FOH�$VVHVVPHQW��/&$��ΊL��UHVSHF-
WLY��/LIH�&\FOH�&RVW�$QDO\VLV��/&&$��vQ�ED]D�D�GRXă�SHUVSHFWLYH�
DQDOLWLFH��ΊL�DQXPH��ÄFUDGOH�WR�VLWH´�ΊL�UHVSHFWLY�ÄFUDGOH�WR�JUDYH´��
$SOLFDUHD�DFHVWRU�PHWRGRORJLL� vQ�GRPHQLXO� LQJLQHULHL�GUXPXULORU�
SXQH�vQ�HYLGHQΌă�FRQVHFLQΌHOH�SURFHVXOXL�GH�FRQVWUXFΌLH�D�PHGLX-
OXL�vQFRQMXUăWRU�ΊL��WRWRGDWă��LPSRUWDQΌD�XWLOL]ăULL�XQXL�VLVWHP�GH�
DQDOL]ă�ΊL�GHFL]LH�ELQH�GH]YROWDW�vQ�VIHUD�LQYHVWLΌLRQDOă��

ÌQ�GRPHQLXO�WHKQLFLORU�PRGHUQH�SHQWUX�LQYHVWLJDUHD�VWăULL�WHK-
QLFH�ΊL�SULRULWL]DUHD�OXFUăULORU�GH�GUXPXUL��LQJ��Alexandru Amarie, 
VHPQDOkQG�XQHOH�QHDMXQVXUL�DOH�DFWXDOHORU�PHWRGH�GH�HYDOXDUH�D�
VWăULL�WHKQLFH�D�vPEUăFăPLQΌLORU�UXWLHUH�ÀH[LELOH�ΊL�ULJLGH��vQ�FDGUXO�
tezei sale de doctorat Ä3HUIHFΌLRQDUHD�PHWRGRORJLLORU�PR�
GHUQH�SHQWUX�SULRULWL]DUHD�OXFUăULORU�GH�UHDELOLWDUH�D�GUXPX�
ULORU´��$PDULH��$�2���������LQYHVWLJKHD]ă�vQ�SDUDOHO�FX�DFHVWHD�
R�VHULH�GH�PHWRGRORJLL�VLPLODUH�XWLOL]DWH�vQ�SUH]HQW�vQ�OXPH��ΊL��SH�
ED]D�XQHL�DQDOL]H�FULWLFH�FRPSDUDWLYH��VXVΌLQXWă�GH�VWXGLL�GH�FD]�
VHPQL¿FDWLYH��VHOHFWHD]ă�ΊL�SURSXQH�DVLPLODUHD��H[SHULPHQWDUHD�
ΊL�LPSOHPHQWDUHD�vQ�SUDFWLFD�UXWLHUă�GLQ�ΌDUD�QRDVWUă��D�GRXă�PH-
WRGRORJLL�PRGHUQH��ΊL�DQXPH��
Q��6WDQGDUGXO� DPHULFDQ� SHQWUX� LQYHVWLJDUHD� VWăULL� WHKQLFH� D�
vPEUăFăPLQΌLORU�GH�GUXPXUL�$670�'���������Ä6WDQGDUG�3UDFWLFH�
IRU�5RDGV�DQG�3DUNLQJ�/RWV�3DYHPHQW�&RQGLWLRQ�,QGH[�6XUYH\V´�

Q��0HWRGRORJLD� GH� HYDOXDUH� FDQWLWDWLYă� D� VWăULL� WHKQLFH� JOREDOH�
D�XQXL�GUXP��GH]YROWDWă�UHFHQW��vQ�FDGUXO�$FΌLXQLL�&267������
Ä3HUIRUPDQFH�,QGLFDWRUV�IRU�5RDG�3DYHPHQWV´��
$VWIHO�� DXWRUXO� DERUGHD]ă� PHWRGRORJLD� &267� ���� ��

Ä3HUIRUPDQFH�LQGLFDWRUV�IRU�URDG�SDYHPHQWV´�pentru calculul 
XQXL� LQGLFH�JHQHUDO�GH�SHUIRUPDQΌă���*3,� ��SHQWUX�XQ�HΊDQWLRQ�
UHSUH]HQWDWLY�VHOHFWDW�SH�GUXPXO�MXGHΌHDQ�'-�����,DΊL���5HEULFHD�ΊL�
IRUPXODUHD�XQRU�UHFRPDQGăUL�WHKQLFH�FRQFUHWH�GH�DVLPLODUH�D�DFHV-
WHL�PHWRGRORJLL�SHQWUX�HYDOXDUHD�SHUIRUPDQΌHORU�GUXPXULORU�SXEOLFH�
GLQ�ΌDUD�QRDVWUă��ÌQ�DFHVW�VFRS��D�IRVW�FRQFHSXWă�R�'LDJUDPă��FDUH�
SHUPLWH�FRUHODUHD�GLYHUΊLORU�LQGLFL�GH�SHUIRUPDQΌă��LQGLFHOH�VWUXF-
WXUDO��LQGLFHOH�GH�FRQIRUW��LQGLFHOH�GH�VLJXUDQΌă�ΊL�LQGLFHOH�JHQHUDO�
GH�SHUIRUPDQΌă���*3,��FX� LQGLFDWRULL�GH�VWDUH�WHKQLFă�3DYHPHQW�
&RQGLWLRQ�,QGH[���3&,�ΊL�3DYHPHQW�6HUYLFLDELOLW\�,QGH[���36,�XWLOL]DΌL�
vQ�PRG�FXUHQW�vQ�SURJUDPHOH�GH�PDQDJHPHQW�306�ΊL�GH�SULRULWL]DUH�
35$6�D�OXFUăULORU�GH�vQWUHΌLQHUH�ΊL�UHDELOLWDUH�D�GUXPXULORU��

ÌQ�DFHODΊL�FRQWH[W��DSOLFDUHD�PHWRGRORJLHL�$670�GH�HYDOXDUH�
D� VWăULL� WHKQLFH�D�XQXL�GUXP�D� IRVW�DERUGDWă�ΊL� vQ� FDGUXO�XQRU�
GLVHUWDΌLL�GH�PDVWHU��vQ�SDUDOHO�FX�DQDOL]D�VHQVLELOLWăΌLL�DFHVWHL�PH-
WRGRORJLL�SHQWUX�LQYHVWLJDUHD�WHKQLFă�D�XQRU�GUXPXUL�GLQ�MXGHΌXO�
,DΊL��$VWIHO��vQ�FDGUXO�OXFUăULL�GH�GLVHUWDΌLH�„(YDOXDUHD�VWăULL�WHK�
QLFH�D�XQXL�GUXP�GLQ�MXGHΌXO�,DΊL�IRORVLQG�UHFRPDQGăULOH�
6WDQGDUGXOXL�$670�ΊL�VWDELOLQG�VWUDWHJLLOH�GH�LQWHUYHQΌLH�IR�
ORVLQG�PHWRGH�PRGHUQH�GH�SULRULWL]DUH´��1HFKLWD�'��,���������
ΊL��=DLHΌ�,����������LQJ�'DQD�,RQHOD�1HFKLWD�ΊL�LQJ� Alexandru 
,RQXΌ�=DLHΌ�DQDOL]HD]ă�WUHL�PHWRGH�GH� LQYHVWLJDUH��ΊL�DQXPH��
PHWRGD�$670��PHWRGD�35$6�ΊL�(FXDΌLD�GH�SULRULWL]DUH��FRQGXFkQG�
OD�REΌLQHUHD�XQRU�UH]XOWDWH�PDL�SUHFLVH�SULQ�PHWRGD�$670��

'HPQ�GH� UHPDUFDW� HVWH� IDSWXO� Fă�� vQ�SDUDOHO� FX�DFWLYLWăΌLOH�
GH�FHUFHWDUH�GHVFULVH�PDL�VXV��VSHFLDOLΊWLL�GLQ�FDGUXO�'LUHFΌLHL�GH�
'UXPXUL�ΊL�3RGXUL�,DΊL��DX�DERUGDW�� vQ�PRG�LQGHSHQGHQW�VDX�vQ�
FRODERUDUH�FX�8QLYHUVLWDWHD�7HKQLFă�Ä*K��$VDFKL´�,DΊL��R�VHULH�GH�
FHUFHWăUL�DSOLFDWLYH�vQWUHSULQVH�SH�UHΌHDXD�GH�GUXPXUL�GLQ�0ROGRYD��
Astfel, ing. Tudor Vârlan��vQ�OXFUDUHD�VD�LQWLWXODWă�Ä5HDOL]DUHD�
SH�UD]D�'�5�'�3�,DΊL�D�XQRU�VWUXFWXUL�UXWLHUH�GLQ�EHWRQ�GH�
FLPHQW�FRPSDFWDW�FX�FLOLQGUX�FRPSDFWRU��DUPDW�GLVSHUV�FX�
¿EUH�GH�RΌHO�SURYHQLWH�GLQ�UHFLFODUHD�DQYHORSHORU´��SUH]LQWă�
SURJUDPXO�GH�FHUFHWDUH�DSOLFDWLYă��UHDOL]DW�SH�UD]D�'�5�'�3��,DΊL��
vQ�FDOLWDWH�GH�SDUWHQHU�DO�SURJUDPXOXL�GH�FHUFHWDUH�LQWHUQDΌLRQDOă�
)3�� (&2/$1(6� vQ� FRODERUDUH� FX� 8QLYHUVLWDWHD� 7HKQLFă� Ä*K��
$VDFKL´�� ,DΊL� ΊL� FX� FHLODOΌL� SDUWHQHUL� GLQ� FDGUXO� SURJUDPXOXL� GH�
FHUFHWDUH� HXURSHDQ�� $FHVW� SURJUDP� D� DYXW� GUHSW� VFRS� VWXGLXO�
UHDOL]ăULL�VWUXFWXULORU�UXWLHUH�GLQ�EHWRQ�GH�FLPHQW�FRPSDFWDW�FX�
FLOLQGUX�FRPSDFWRU��5&&�±�5ROOHU�&RPSDFWHG�&RQFUHWH���SUHFXP�
ΊL�XWLOL]DUHD�¿EUHORU�GH�RΌHO�SURYHQLWH�GLQ�UHFLFODUHD�DQYHORSHORU�
X]DWH�SHQWUX�UHDOL]DUHD�GH�VWUXFWXUL�UXWLHUH�GXUDELOH�ΊL�FX�LPSDFW�
UHGXV�DVXSUD�PHGLXOXL�vQFRQMXUăWRU��3H�ED]D�VWXGLLORU�HIHFWXDWH�GH�
FăWUH�)DFXOWDWHD�GH�&RQVWUXFΌLL�ΊL�,QVWDODΌLL�,DΊL�FX�SULYLUH�OD�VWDEL-
OLUHD�GR]DMHORU�RSWLPH�GH�PDWHULDOH�OD�SUHSDUDUHD�EHWRQXOXL�5&&�
ΊL�EHWRQXOXL�GH�FLPHQW�FRPSDFWDW�FX�FLOLQGUX�FRPSDFWRU�DUPDW�
GLVSHUV�FX�¿EUH�GH�RΌHO�UHFLFODWH��5&&�56)�±�5&&���

ÌQ� DFHODΊL� FRQWH[W� DO� FHUFHWăULL� DSOLFDWLYH�� LQJ��Constantin 
=EDUQHD�� vQ� OXFUDUHD� VD� LQWLWXODWă� Ä,QÀXHQΌD� UXJR]LWăΌLL�
vPEUăFăPLQΌLORU� DVIDOWLFH� DVXSUD� VLJXUDQΌHL� FLUFXODΌLHL�
��6WXGLX�GH�FD]´, SUH]LQWă�UH]XOWDWHOH�FHUFHWăULL� vQWUHSULQVH� vQ�
FDGUXO�XQXL�VWXGLX�GH�FD]�SULYLQG�VWDELOLUHD�LQÀXHQΌHL�VWăULL�GH�UX-
JR]LWDWH�D�vPEUăFăPLQΌLORU�DVIDOWLFH�DVXSUD�VLJXUDQΌHL�FLUFXODΌLHL��
3H�ED]D�UH]XOWDWHORU�FHUFHWăULL��DXWRUXO�SUH]LQWă�FDX]HOH�FDUH�DX�
FRQGXV�OD�VFăGHUHD�UXJR]LWăΌLL�SH�GUXPXULOH�LQYHVWLJDWH��'1����
ΊL�UHVSHFWLY�'1���%���HYDOXHD]ă�HIHFWHOH�DFHVWRU�IHQRPHQH�DVX-
SUD�VLJXUDQΌHL�FLUFXODΌLHL�ΊL�SURSXQH�PăVXUL�SHQWUX�vPEXQăWăΌLUHD�
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DFHVWHLD��HYDOXkQG�WRWRGDWă�ΊL�HIHFWHOH�SR]LWLYH�UH]XOWDWH�FD�XU-
PDUH�D�DSOLFăULL�DFHVWRU�PăVXUL��

ÌQ�GRPHQLXO�FHUFHWăULL�DSOLFDWLYH��VH�UHPDUFă�ΊL�OXFUDUHD�LQWLWXODWă�
ÄÌQFDGUDUHD�YHKLFXOHORU� UXWLHUH� vQ� LQWHUVHFΌLL�QHVHPDIRUL�
]DWH´, în care autorul ΉWHIDQ�'LQFR��VLQWHWL]HD]ă�UH]XOWDWHOH�XQRU�
VWXGLL�SULYLQG�vQFDGUDUHD�YHKLFXOHORU�vQ�FHOH�PDL�X]XDOH�VFKHPH�GH�
LQWHUVHFΌLL�QHVHPDIRUL]DWH��SUHYă]XWH�vQ�UHJOHPHQWăULOH�WHKQLFH�vQ�
YLJRDUH��VLPXODUHD�vQFDGUăULL�vQ�DFHVWH�LQWHUVHFΌLL�D�YHKLFXOXOXL�DU-
WLFXODW��FX�OXQJLPHD�WRWDOă�GH������PHWUL��ÌQ�¿QDO��DXWRUXO�SUH]LQWă�
FRQFOX]LLOH�UH]XOWDWH�vQ�XUPD�FHUFHWăULL�ΊL�IRUPXOHD]ă�SURSXQHUL�SUL-
YLQG�vPEXQăWăΌLUHD�UHJOHPHQWăULORU�WHKQLFH�DÀDWH�vQ�YLJRDUH�

&RQFOX]LL�ʔL�UHFRPDQGĄUL�

ÌQ�FRQWH[WXO�DFWXDOHL�FUL]H�VRFLDOH�ΊL�HFRQRPLFH�SULQ�FDUH�WUHFH�
VRFLHWDWHD�URPkQHDVFă��FkQG�DSURDSH�vQ�WRDWH�GRPHQLLOH�YLWDOH�DOH�
VRFLHWăΌLL��LQFOXVLY�vQ�FHO�DO�LQIUDVWUXFWXULORU�GH�WUDQVSRUW��vQ�VSHΌă�
FHO� DO� GUXPXULORU�� UH]XOWDWHOH� YDORURDVH� DOH� WLQHULORU� FHUFHWăWRUL�
VXQW�DGHVHD�LJQRUDWH�GH�IDFWRULL�LPSOLFDΌL�vQ�SURPRYDUHD�SURJUH-
VXOXL�UXWLHU��GLQ�FDX]D�XQXL�GH]LQWHUHV�JHQHUDO�PDQLIHVWDW�OD�GLYHU-
VHOH�QLYHOH�GH�GHFL]LH��GDU�ΊL�FD�XUPDUH�D�SURPRYăULL�XQRU�SROLWLFL�
UXWLHUH�ΊL�GH�FHUFHWDUH�GH¿FLWDUH��SUDFWLFDWH�OD�FHO�PDL�vQDOW�QLYHO�
GH�PDQDJHPHQW��6SHUăP��WRWXΊL��Fă�SULQ�SXEOLFDUHD�ΊL�GLVHPLQD-
UHD�FkW�PDL�ODUJă�D�UH]XOWDWHORU�UHPDUFDELOH�REΌLQXWH�vQ�FHUFHWDUHD�
UXWLHUă��vQ�FLXGD�REVWDFROHORU�ΊL�IUXVWUăULORU�FX�FDUH�VH�FRQIUXQWă�vQ�
SUH]HQW��WLQHULL�FHUFHWăWRUL��YRU�JăVL�XQ�VSULMLQ�FROHJLDO�ΊL�SULHWHQHVF�
OD�FROHJLL�ORU�GLQ�,QGXVWULH��&HUFHWDUH��ÌQYăΌăPkQW�ΊL�$GPLQLVWUDΌLH��
SULQ�FUHDUHD�ΊL�RIHULUHD�XQRU�SR]LΌLL�DGHFYDWH�SUHJăWLULL�ORU�SURIHVL-
RQDOH��FDUH�Vă�OH�SHUPLWă�FRQWLQXDUHD�ΊL�DSURIXQGDUHD�FHUFHWăULORU�
LQLΌLDOH��SHQWUX�D�ΊL�SXWHD�YDORUL¿FD��DLFL�vQ�5RPkQLD��FRPSHWHQΌHOH�
GHRVHELWH�ΊL�SRWHQΌLDOXO�FUHDWLY��vQ�EHQH¿FLXO�vQWUHJLL�VRFLHWăΌL�

%LEOLRJUD¿H
$PDULH�$�2��3HUIHFΌLRQDUHD�PHWRGRORJLLORU�PRGHUQH�SHQWUX�SULRULWL]DUHD�
OXFUăULORU�GH�UHDELOLWDUH�D�GUXPXULORU - WH]ă�GH�GRFWRUDW�8QLYHUVLWDWHD�
7HKQLFă�Ä*K��$VDFKL´�,DΊL��������QHSXEOLFDWă���

$QGUHL�5���7XGRU�%���&DSUD�0��$VSHFWH�SULYLQG�GH]YROWDUHD�ΊL�
PDQDJHPHQWXO�SURJUDPXOXL�QDΌLRQDO�GH�XUPăULUH�SH�WHUPHQ�OXQJ�
D�SHUIRUPDQΌHORU�vPEUăFăPLQΌLORU�UXWLHUH�5R�/733 în vol. Rapoarte 
QDΌLRQDOH�$O�;,�OHD�&RQJUHV�1DΌLRQDO�GH�'UXPXUL�ΊL�SRGXUL�GLQ�
5RPkQLD�7LPLΊRDUD����������6HSWHPEULH������

Andrei R. ,PSOHPHQWDWLRQ�RI�6+53�683(53$9(�7HFKQRORJ\�LQ�5RPDQLD�
��)LYH�<HDUV�RI�([SHULHQFH�LQ�3URFHHGLQJV�RI���QG�(XURDVSKDOW��
(XURELWXPH�&RQIHUHQFH�%DUFHORQD��������%RRN����SDJH������±������

Andrei R. s.a. &RQVLGHUDΌLL�SULYLQG�HYDOXDUHD�VXVFHSWLELOLWăΌLL�PL[WXULORU�
ΊL�vPEUăFăPLQΌLORU�UXWLHUH�OD�RUQLHUDM�IRORVLQG�HFKLSDPHQWXO�:KHHO�
tracking, DO�;,�OHD�&RQJUHV�QDΌLRQDO�GH�'UXPXUL�ΊL�3RGXUL�GLQ�
5RPkQLD��7LPLΊRDUD��������5DSRDUWH�QDΌLRQDOH�SDJ���������

Andrei R. 7HFKQLFDO�6SHFL¿FDWLRQV�IRU�WKH�$VSKDOW�0L[HV�6WDELOL]HG�
ZLWK�FHOOXORVH�)LEHUV�8VHG�IRU�WKH�&RQVWUXFWLRQ�RI�%LWXPLQRXV�5RDG�
3DYHPHQWV�1$5�6SHFL¿FDWLRQ�1R����������IRXUWK�GUDIW���%RERF�
A. &RQWULEXΌLL�SULYLQG�VWXGLXO�WUD¿FXOXL�UXWLHU���WH]ă�GH�GRFWRUDW�
8QLYHUVLWDWHD�7HKQLFă�Ä*K��$VDFKL´�,DΊL���������QHSXEOLFDWă��

%REX�$��0DQDJHPHQWXO�ULVFXOXL�vQ�LQIUDVWUXFWXUD�UXWLHUă���WH]ă�GH�
GRFWRUDW�8QLYHUVLWDWHD�7HKQLFă�Ä*K��$VDFKL´�,DΊL��������QHSXEOLFDWă��

&HQWUX�GH�FHUFHWDUH�SHQWUX�*HRWHKQLFă�)XQGDΌLL�ΊL�,QIUDVWUXFWXUL�
0RGHUQH�vQ�,QJLQHULD�7UDQVSRUWXULORU�'LPLWULH�$WDQDVLX��&&*(2),0,7��
�����GLVSRQLELO�OD�KWWS���ZZZ�FH�WX,DΊL�UR�aFFJ¿PLW��DFFHVDW�
������������

&HQWUXO�GH�6WXGLL�7HKQLFH�5XWLHUH�ΊL�,QIRUPDWLFă�±�&(675,1��GLVSRQLELO�
OD�KWWS���ZZZ�FHVWULQ�UR�ZHE�����LQGH[�KWPO�DFFHVDW������������

&RPSDQLD�1DΌLRQDOă�GH�$XWRVWUă]L�ΊL�'UXPXUL�1DΌLRQDOH��GLVSRQLELO�OD�
KWWS���ZZZ�FQDGQU�UR��DFFHVDW�OD������������

&267��(XURSHDQ�&RRSHUDWLRQ�LQ�6FLHQFH�DQG�7HFKQRORJ\��DYDLODEOH�DW�
KWWS���ZZZ�FRVW�HX��DFFHVV�DW�������������

Cozar A. &RQFHSΌLL�QRL�vQ�SURLHFWDUHD�UHΌHOHORU�ΊL�VWUXFWXULORU�UXWLHUH�
robuste���WH]ă�GH�GRFWRUDW�8QLYHUVLWDWHD�7HKQLFă�Ä*K��$VDFKL´�,DΊL��
������QHSXEOLFDWă��

'XPLWUX�3��3URSXQHUH�GH�GRPHQLL�WHKQLFH�SHQWUX�FRODERUDUHD�FX�
)DFXOWăΌLOH�GH�&RQVWUXFΌLL�SULYLQG�RSWLPL]DUHD�ΊL�VDX�GH]YROWDUHD�
DFWLYLWăΌLORU�WHKQLFH�ΊL�WHKQRORJLFH�GLQ�FDGUXO�&�1�$�'�1�5��&RPSDQLD�
1DΌLRQDOă�GH�$XWRVWUă]L�ΊL�'UXPXUL�1DΌLRQDOH�GLQ�5RPDQLD�6�$��SS�
�����QHSXEOLFDWă��

)RUXP�RI�(XURSHDQ�1DWLRQDO�+LJKZD\�5HVHDUFK�/DERUDWRULHV�DYDLODEOH�
DW�ZZZ�IHKUO�RUJ�DFFHVV�DW�������������

+RUREHΌ�,��(YDOXDUHD�LPSDFWXOXL�WUD¿FXOXL�ΊL�LQIUDVWUXFWXULL�GH�WUDQVSRUW�
asupra mediului���WH]ă�GH�GRFWRUDW�8QLYHUVLWDWHD�7HKQLFă�Ä*K��
$VDFKL´�,DΊL��������QHSXEOLFDWă��

1HFKLWD�'�,��,��(YDOXDUHD�VWăULL�WHKQLFH�D�XQXL�GUXP�GLQ�MXGHΌXO�,DΊL�
IRORVLQG�UHFRPDQGăULOH�6WDQGDUGXOXL�$670�ΊL�VWDELOLQG�VWUDWHJLLOH�
GH�LQWHUYHQΌLH�IRORVLQG�PHWRGH�PRGHUQH�GH�SULRULWL]DUH��GLVHUWDΌLH�
PDVWHU�8QLYHUVLWDWHD�7HKQLFă�Ä*K��$VDFKL´�,DΊL��������QHSXEOLFDWă���

1LFXΌă�$�0��Ä/LIH�&\FOH�$VVHVVPHQW�6WXG\�IRU�1HZ�DQG�5HF\FOHG�
$VSKDOW�3DYHPHQWV´�7KH�%XOOHWLQ�RI�3RO\WHFKQLF�,QVWLWXWH�IURP�,DΊL�
&RQVWUXFWLRQV�$UFKLWHFWXUH�/9,,��������������

3XΊOăX�(�/��,QÀXHQΌD�UH]XOWDWHORU�H[SHULPHQWDOH�$/7�DVXSUD�PHWRGHORU�
de proiectare a structurilor rutiere rigide durabile - WH]ă�GH�GRFWRUDW�
8QLYHUVLWDWHD�7HKQLFă�Ä*K��$VDFKL´�,DΊL��(GLWXUD�3ROLWHKQLXP�,DΊL�������

5RPDQLD�*RHV�IRU�WKH�6XSHUSDYH�6\VWHP�LQ�)2&86�3XEOLFDWLRQ�
1R�)+:$�6$��������������6FKDNH�,�$GGLV�5��7UDQVSRUWDWLRQ�
*URXS�3URGXFHV�,QWHUQDWLRQDO�%HQH¿WV�LQ�75�1HZV�����1RYHPEHU�±�
'HFHPEHU������SDJH��«���6+53��

7KH�6XSHUSDYH�0L[�'HVLJQ�0DQXDO�IRU�QHZ�&RQVWUXFWLRQV�DQG�
2YHUOD\V�6+53�5HSRUW�$�����DYDLODEOH�DW�KWWS���RQOLQHSXEV�WUE�RUJ�
RQOLQHSXEV�VKUS�VKUS�D�����SGI�DFFHVV���������������

7DPSHUH�&��0�-��9LWL�)���/DPEHUWXV�+���,PPHUV�%��1HZ�GHYHORSPHQWV�
in transport planning�(GZDUG�(OJDU�&KHOWHQKDP�1RUKDPSWRQ�0$�86$�
������SDUW�WZR�'LQDPLF�1HWZRUN�/RDGLQJ�0RGHOV��SS����������

7ăQăVHOH�,��6WXGLXO�SULYLQG�FRQFHSΌLD�ΊL�H[HFXΌLD�XQRU�VWUXFWXUL�UXWLHUH�
ÀH[LELOH�GXUDELOH���WH]ă�GH�GRFWRUDW�8QLYHUVLWDWHD�7HKQLFă�Ä*K��
$VDFKL´�,DΊL��������QHSXEOLFDWă���

7KH�:RUOG�5RDG�$VVRFLDWLRQ�3,$5&�DYDLODEOH�DW�KWWS���ZZZ�SLDUF�RUJ�
HQ��DFFHVV�DW�������������

Ursanu C. Studiul privind dimensionarea structurală a unor 
vPEUăFăPLQΌL�UXWLHUH�ÀH[LELOH�GXUDELOH���WH]ă�GH�GRFWRUDW�
8QLYHUVLWDWHD�7HKQLFă�Ä*K��$VDFKL´�,DΊL��������QHSXEOLFDWă���

Vlad N., Andrei R., 5HVHDUFK�6WXG\�&RQGXFWHG�RQ�WKH�$FFHOHUDWHG�
&LUFXODU�7UDFN�IRU�3HUIRUPDQFH�(YDOXDWLRQ�DQG�9DOLGDWLRQ�RI�WHFKQLFDO�
6SHFL¿FDWLRQV�IRU�WKH�$VSKDOW�0L[HV�VWDELOL]HG�ZLWK�,QGLJHQRXV�DQG�
Imported Fibers in Romania�(XURDVSKDOW�(XURELWXPH�&RQJUHVV�������
0D\��������9LHQQD��

9ODG�1��,QWHUSUHWDUHD�GDWHORU�IXUQL]DWH�GH�,10+�%XFXUHΊWL�FRQIRUP�
PHWRGRORJLHL�Ä6XSHUSDYH´�&RQWUDFWH�GH�FHUFHWDUH�QU�������������
ΊL�QU����������7HFKQLFDO�8QLYHUVLW\�Ä*K��$VDFKL´�,DΊL�DQG�1$5�
&(675,1��

9ODG�1���9ODG�0���$QGUHL�5��3RVLELOLWăΌL�GH�LPSOHPHQWDUH�D�PHWRGRORJLHL�
Ä6XSHUSDYH´�OD�UHDELOLWDUHD�GUXPXULORU�GLQ�SDUWHD�GH�(VW�D�5RPkQLHL, 
������

=DLHΌ�$��(YDOXDUHD�VWăULL�WHKQLFH�D�XQXL�GUXP�GLQ�MXGHΌXO�,DΊL�IRORVLQG�
UHFRPDQGăULOH�6WDQGDUGXOXL�$670�ΊL�VWDELOLQG�VWUDWHJLLOH�GH�
LQWHUYHQΌLH�IRORVLQG�PHWRGH�PRGHUQH�GH�SULRULWL]DUH���GLVHUWDΌLH�
PDVWHU�8QLYHUVLWDWHD�7HKQLFă�Ä*K��$VDFKL´�,DΊL��������QHSXEOLFDWă��
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$LFL� O�DP� JăVLW� SH� WkQăUXO� LQJLQHU�
0LKăLΌă� (1$&+(�� ΊHI�DGMXQFW� vQ� FDGUXO�
6HFΌLHL�GH�3URGXFΌLH�D�'�5�'�3��,DΊL��FRRU-
GRQDWRUXO�DFHVWHL�OXFUăUL�PHQLWH�Vă�UHGHD�
WUD¿FXOXL�R�ΊRVHD�SH�FkW�GH�WUDQ]LWDWă��SH�
DWkW� GH� SLWRUHDVFă�� SULQ� SHLVDMHOH� VDOH��
Principala provocare a acestuia nu o con-
VWLWXLH�QLFL�WUXVD�GH�UHFLFODUH��FDUH�PDL�QH-
FHVLWă�DMXVWăUL�ΊL�PLFL�UHSDUDΌLL�ÄGLQ�PHUV´��
QLFL�PăFDU�DSURYL]LRQDUHD�FX�PL[WXUă�DV-
IDOWLFă�ΊL�OLDQΌL��FL�FUL]D�DFXWă�GH�SHUVRQDO�
XPDQ�FDOL¿FDW��&ăFL��GDFă�R�PDΊLQă�R�PDL�
UHSDUL�vQWU�R�]L�VDX�GRXă��FHD�PDL�PLFă�VLQ-
FRSă�OD�QLYHOXO�HFKLSHL�GH�PXQFLWRUL�VDX�GH�
GHVHUYHQΌL�GLQ�HFKLSD�GH�DΊWHUQHUH� �YH]L�
FUL]D�&29,'��Q�Q���vΌL�SRDWH�GD�SHVWH�FDS�
vQWUHJ�SURJUDPXO�GH�OXFUX��$VWD�FD�Vă�QX�
PDL�OXăP�vQ�FDOFXO�YUHPHD�FDSULFLRDVă�GLQ�
]RQD�GH�PXQWH��

&X�SXΌLQ�QRURF�vQVă��DP�SULQV�OD�OXFUX�
vQWUHDJD� WUXVă�GH� UHFLFODUH��FRPSXVă�GLQ�
UHFLFODWRU��IUH]ă�PHFDQLFă��DXWRJUHGHU��FL-
OLQGUX�FRPSDFWRU��DXWRFLVWHUQă�SHQWUX�DSă�
ΊL�GLVWULEXLWRU�GH�OLDQΌL�KLGUDXOLFL��OD�FDUH�VH�
DOăWXUă�DXWRFLVWHUQD�SHQWUX�SURGXVH�ELWX-
PLQRDVH��8Q�DGHYăUDW�FRQYRL�PHFDQLF��FH�
FRQWUDVWHD]ă�FX�VSOHQGLGXO�SHLVDM�QDWXUDO�
ΊL�FDUH��RGDWă�SXV�vQ�PLΊFDUH��ODVă�vQ�XUPă�
XQ�VWUDW�VXSRUW��SUHJăWLW�SHQWUX�DΊWHUQHUHD�
VWUDWXOXL�GH�PL[WXUă�DVIDOWLFă��/XFUăULOH�VH�
GHVIăΊRDUă�SH�R�OXQJLPH�GH����NP��GH�OD�
NP��������OD�NP���������XQGH�VH�FRQ-
WLQXă� XQ� SURLHFW� GHPDUDW� DQXO� WUHFXW� SH�
DFHODΊL� WURQVRQ�� FDUH� D� LQFOXV� UHFLFODUHD�
DOWRU�]HFH�NP�GLQ�'1���$��NP���������NP�
���������SH�UD]D�FRPXQHL�6DGRYD��MXGHΌXO�
Suceava. ÄProcesul tehnologic de reciclare 
la rece in situ�FRQVWă�vQ�IUH]DUHD�VWUDWXOXL�
H[LVWHQW� vQWU�R�JURVLPH�GH����FP��DGDRV�
GH�PDWHULDO�VRUW�FULEOXUă�������vQ�VWUDW�GH�
��FP��OD�FDUH�VH�DGDXJă�HPXOVLD��PDWHULDOH�
FDUH�VH�UHFLFOHD]ă�FX�XWLODMXO�:LUWJHQ´��D�
VLQWHWL]DW�SURFHGXUD�LQJ��0LKăLΌă�(1$&+(��
DGMXQFWXO� ΊHIXOXL� 6HFΌLHL� GH� 3URGXFΌLH� D�
'�5�'�3��,DΊL��6XEOLQLHP�Fă�OXFUăULOH�GH�SH�
'1���$�VH�GHVIăΊRDUă�VXE�WUD¿F��SH�VHF-
WRDUH�GH�FkWH���NP��vQ�VLVWHP�VHPDIRUL]DW��

Ce este reciclarea la rece

Reciclarea la rece in situ este una din-
WUH� FHOH�PDL�PRGHUQH� WHKQRORJLL� GH� UHID-
FHUH�D�vPEUăFăPLQΌLORU�UXWLHUH�ELWXPLQRDVH��
3URFHGHXO�QH�D� IRVW�H[SOLFDW� vQ�GHWDOLX�GH�
LQJ�� &RUQHOLX� ',0,75,8�� ΊHIXO� 6HFΌLHL� GH�
3URGXFΌLH� D� '�5�'�3�� ,DΊL�� $VWIHO�� DFHVWD�
SUHVXSXQH�vQGHSăUWDUHD�VXSUDVWUXFWXULL�UX-
WLHUH�FRQVWLWXLWH�GLQ�PL[WXUă�DVIDOWLFă�ΊL��VDX�
EHWRQ�GH�FLPHQW�SULQ� IUH]DUH�ΊL�XWLOL]DUHD�
PDWHULDOXOXL�DVWIHO�UH]XOWDW�OD�UHDOL]DUHD�XQHL�
QRL�vPEUăFăPLQΌL�UXWLHUH�FX�URO�GH�VWUDW�GH�
ED]ă��ÌQ�FD]XO�vPEUăFăPLQΌLORU�ELWXPLQRDVH��

PDWHULDOXO�XWLOL]DW�vQ�YHGHUHD�REΌLQHULL�QR-
XOXL� VWUDW�GH�ED]D�HVWH�PL[WXUD�DVIDOWLFă��
$FHVWHLD� L�VH� vPEXQăWăΌHVF�SHUIRUPDQΌHOH�
¿]LFR�±�PHFDQLFH�SULQ�DGăXJDUHD�XQRU�OLDQΌL�
KLGUDXOLFL�ΊL��VDX�D�XQRU�FRPSXΊL�SH�ED]ă�
GH�ELWXP�UXWLHU��Ä3URFHGHXO�IRORVHΊWH�XQ�XWL-
ODM�GH�R�FRPSOH[LWDWH�ULGLFDWă��GHQXPLW� vQ�
literatura de specialitate reciclator. Acesta 
SUHLD�PDWHULDOXO�VXSXV�UHFLFOăULL� vQWU�R�FD-
PHUă�GH� DPHVWHF�� XQGH� VH� SURGXFH�QRXO�
PDWHULDO�IRUPDW�GLQ�OLDQW�KLGUDXOLF��FRPSXΊii 
FH�DX�OD�ED]ă�ELWXPXO�UXWLHU�ΊL�PDWHULDO�JUD-
QXODU´��D�GHWDOLDW�LQJ��',0,75,8�

2�VROXʖLH�SHQWUX�UHSDUDʖLL� 
UDSLGH�vQ�UHJLH

0DL� WUHEXLH� VXEOLQLDW� Fă�� vQ� FLXGD�
FRPSOH[LWăΌLL� SURFHVXOXL� GH� UHFLFODUH��
DFKL]LΌLD� DFHVWRU� WUXVH� GH� LQWHUYHQΌLH� UH-
SUH]LQWă�vQ�DFHVW�PRPHQW�FHD�PDL�OD�vQGH-

'�5�'�3��,$ʓ,

7UXVD�GH�UHFLFODUH�D�'�5�'�3��,DʔL� 
SXVĄ�OD�OXFUX�vQ�LQLPD�%XFRYLQHL
$XWRU��'DQ�+$(*$1� )RWR��*HRUJH�'RUX�3$75$8&($1

ÌQFHSXWXO�OXQLL�RFWRPEULH�QH�D�SXUWDW�SDΊLL�SH�PHOHDJXULOH�%XFRYLQHL��OD�R�OXFUDUH�
H[HFXWDWă� vQ�UHJLH�GH�6HFΌLD�GH�3URGXFΌLH�D�'�5�'�3��,DΊL��(VWH�YRUED�GHVSUH�
proiectul de reciclare la rece LQ�VLWX�GH�SH�'1���$��MXGHΌXO�6XFHDYD��SDUWH�D�SUR-
JUDPXOXL�GH�vQWUHΌLQHUH�FXUHQWă�GHVIăΊXUDW�vQWUH�ORFDOLWăΌLOH�6DGRYD�ΊL�3DOWLQX�
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PkQă�VROXΌLH�SHQWUX�LQWHUYHQΌLLOH�vQ�UHJLP�
GH�XUJHQΌă�SHQWUX�UHIDFHUHD�VLVWHPHORU�UX-
WLHUH�vPEăWUkQLWH�GLQ�5RPkQLD��FDUH��vQ�DOWH�
FRQGLΌLL��QX�SRW�¿�UHSDUDWH�GHFkW�SULQ�OXFUăUL�
FRQWUDFWDWH�FX�WHUΌL��FX�SURFHGXULOH�ELURFUD-
WLFH�GH�ULJRDUH��(VWH�PRWLYXO�SHQWUX�FDUH�OD�
QLYHOXO�&1$,5��D�IRVW�OXDWă�GHFL]LD�vQ¿LQΌăULL�
XQHL�VWUXFWXUL�QRL�±�6HFΌLD�GH�3URGXFΌLH��OD�
QLYHOXO�¿HFăUHL�'LUHFΌLL�5HJLRQDOH�GH�'UXPXUL�
VL�3RGXUL��FX�URO�GH�D�H[HFXWD�OXFUăUL�vQ�UHJLH�
SURSULH�FX�FDUDFWHU�GH�XUJHQΌă��6WUXFWXUD�
FUHDWă�OD�QLYHOXO�'�5�'�3��,DΊL�DUH�R�WUXVă�
GH�UHFLFODUH�OD�UHFH��FRQVWLWXLWă�GLQWU�XQ�UH-
FLFODWRU��R�IUH]ă�PHFDQLFă��XQ�DXWRJUHGHU��
GRL�FLOLQGUL�FRPSDFWRUL��GRXă�DXWRFLVWHUQH�
SHQWUX�DSă��XQ�GLVWULEXLWRU�GH�OLDQΌL�KLGUDX-
OLFL��R�DXWRFLVWHUQă�SHQWUX�WUDQVSRUW�SURGXVH�
ELWXPLQRDVH�ΊL�FLQFL�DXWREDVFXODQWH�

3ULPHOH� OXFUăUL� GH� UHFLFODUH� SH� UD]D�
'�5�'�3��,DΊL�DX�IRVW�H[HFXWDWH�FKLDU�vQ�SUL-
PXO�DQ�GH�OD�vQ¿LQΌDUH��SH�PDL�PXOWH�VHF-
WRDUH� H[SHULPHQWDOH� GH�SH�'1���'�� vQWUH�
%kUODG�ΊL�*DODΌL��Ä3H�R�OXQJLPH�GH�FLUFD���NP��
DX�IRVW�GHOLPLWDWH�PDL�PXOWH�VHFWRDUH�H[SH-
ULPHQWDOH��3H�DFHVWH�VHFWRDUH��V�D�vQFHUFDW�
XWLOL]DUHD�¿H�D�XQXL�WLS�GH�OLDQW�KLGUDXOLF��¿H�
D�XQXLD�VDX�D�PDL�PXOWRU�WLSXUL�GH�FRPSXΊL�
SH�ED]ă�GH�ELWXP�UXWLHU�vQ�FRPELQDΌLH�FX�PD-
terialul rezultat îQ�XUPD�IUH]ăULL��5H]XOWDWHOH�
DVWIHO�REΌLQXWH�DX�VWDW�OD�ED]D�OXFUăULORU�FH�
DX�XUPDW�vQ�DQXO������SH�XQ�VHFWRU�GH�FLUFD�
��NP��SH�'1���&��vQWUH�ORFDOLWăΌLOH�%ăGăUăL�
±�6DQWD�0DUH�±�5kQJKLOHΊWL�'HDO�±�,OLΊHQL��
MXGHΌXO�%RWRΊDQL��UHVSHFWLY�XQ�VHFWRU�GH�FLUFD�
��NP�SH�'1��(��vQ�ORFDOLWDWHD�&DFLFD��MXGHΌXO�
6XFHDYD��7RDWH�DFHVWH�OXFUăUL�DX�SUHVXSXV�
UHDELOLWDUHD�XQRU�GUXPXUL�GLQ�]RQD�GH�ΊHV�
VDX�GH�GHDO��&X�H[SHULHQΌD�DVWIHO�DFXPXODWă��
s-a trecut la realizarea unei lucrăUL�FX�R�FRP-
SOH[LWDWH�PDL�ULGLFDWă�GLQ�FDX]D�WUDVHXOXL��UH-
VSHFWLY�SH�'1���$��GH�OD�NP�������OD�NP�
��������&RPXQD�6DGRYD��MXGHΌXO�6XFHDYD��
±�vQ�DQXO�������ΊL�GH�OD�NP��������OD�NP�
��������vQWUH�6DGRYD�ΊL�9DWUD�0ROGRYLΌHL��
±� vQ� DQXO� ������ OXFUDUH� DÀDWă� vQ� SOLQă�
GHVIăΊXUDUH´��QH�D�VSXV�LQJ��HF��'U��'ăQXΌ�
3,/Ă��GLUHFWRUXO�UHJLRQDO�DO�'�5�'�3��,DΊL��

7RW� vQ�DFHVW�DQ��D� IRVW�UHDOL]DWă�R� OX-
crare de refacere a infrastructurii rutiere pe 
'1���$��vQWUH�NP��������ΊL�NP���������
*RORJDQX�±�%RUGHDVFD�� MXGHΌXO� 9UDQFHD��
XQGH� WHKQRORJLD� UHFLFOăULL� V�D� IRORVLW� OD�
VWDELOL]DUHD�VWUDWXOXL�VXSHULRU�DO�IXQGDΌLHL�
GH� GUXP�� FX� DGăXJDUH� GH� OLDQW� KLGUDXOLF�
SHQWUX�VWDELOL]DUHD�PDWHULDOXOXL�JUDQXODU��
Astfel, a fost creat un strat suport pentru 
VXSUDVWUXFWXUD� UXWLHUă� UHDOL]DWă� GLQ�PL[-
WXUă�DVIDOWLFă�GH�FăWUH�6HFΌLD�GH�3URGXFΌLH�
D�'�5�'�3��,DΊL��FDUH�D�DMXQV�DVWIHO�Vă�UHD-
OL]H]H�SkQă�DFXP����NP�GH�GUXP�UHFLFODW�OD�
rece cu ajutorul trusei din dotare.

'�5�'�3��,$ʓ,
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3RGXULOH� VXQW� OXFUăUL� GH� DUWă� FX� DOFăWXLUL�
VWUXFWXUDOH� FRPSOH[H�� FDUH� QHFHVLWă� XQ� HIRUW�
LQYHVWLΌLRQDO�GHRVHELW�GH�ULGLFDW��&RPSOH[LWDWHD�
DFHVWRU� OXFUăUL� VH� H[SOLFă� SULQ� DFHHD� Fă� VSUH�
GHRVHELUH� GH� DOWH� FRQVWUXFΌLL� �FOăGLULOH�� VSUH�
H[HPSOX���FDUH�VXQW�VROLFLWDWH�SUHSRQGHUHQW�OD�
FRPSUHVLXQH�VDX�FRPSUHVLXQH�H[FHQWULFă��SR-
durile sunt solicitate în principal la încovoiere 
VDX�vQFRYRLHUH�FX�WRUVLXQH��3H�GH�DOWă�SDUWH��OX-
FUăULOH�GH�SRGXUL�VXQW�H[SXVH�PDL�PXOW�IDFWRULORU�
FOLPDWLFL�ΊL�GH�PHGLX��YkQW�SXWHUQLF��SORL�DEXQ-
GHQWH��vQJKHΌ�GH]JKHΌ��VHLVP��ORYLUL�GLQ�WUD¿F��
HWF���ÌQ�DFHODΊL�WLPS��SRGXULOH�VXQW�GHRVHELW�GH�
QHFHVDUH�SHQWUX�DVLJXUDUHD�FRQWLQXLWăΌLL�FăLORU�
GH�FRPXQLFDΌLH�WHUHVWUH�SHVWH�QHQXPăUDWHOH�ΊL�
GLYHUVHOH�REVWDFROH�vQWkOQLWH�SH�WUDVHHOH�DFHV-
WRUD� �FXUVXUL� GH� DSă�� YăL� DGkQFL�� DOWH� FăL� GH�
FRPXQLFDΌLH��HWF��

ÌQ�5RPkQLD��DX�H[LVWDW�GLQ�FHOH�PDL�YHFKL�
WLPSXUL� LQJLQHUL� GH� XQ� vQDOW� SURIHVLRQDOLVP� ΊL�
VSLULW�FUHDWLY��'RYDGD�R�IDF�PDULL�QRΊWUL�LQJLQHUL�
FRQVWUXFWRUL� $QJKHO� 6DOLJQ\�� (OLH� 5DGX�� (PLO�
3UDJHU��*RJX�&RQVWDQWLQHVFX�ΊL�PXOΌL�DOΌLL��FDUH�
DX�IRVW�ΊL�SLRQLHULL�LQJLQHULHL�URPkQHΊWL��OăVkQG�
vQ�XUPD� ORU� OXFUăUL�GXUDELOH�GH�PDUH�YDORDUH��
FRPSOH[XO� GH� SRGXUL� IHURYLDUH� SHVWH� EUDΌHOH�
'XQăULL� vQWUH�)HWHΊWL� ΊL�&HUQDYRGă�� FăL� IHUDWH�
ΊL�GUXPXUL�FX�SRGXULOH��JăULOH�ΊL�WRDWH�FHOHODOWH�
VHUYLWXΌL�DIHUHQWH��SRUWXUL�PDULWLPH�ΊL�ÀXYLDOH�
FX� WRDWH� FRQVWUXFΌLLOH� DQH[H� QHFHVDUH� EXQHL�
IXQFΌLRQăUL�� VLOR]XUL� ΊL� GHSR]LWH� GH� FHUHDOH� ΊL�
GLYHUVH�PDWHULDOH��FOăGLUL�HGLOLWDUH��DGPLQLVWUD-
WLYH��FXOWXUDOH�ΊL�VRFLDOH�HWF��7RDWH�DFHVWHD�DX�
IRVW�UHDOL]DWH�vQ�IRORVXO�VRFLHWăΌLL��FRQWULEXLQG�OD�
LQGXVWULDOL]DUHD�ΊL�PRGHUQL]DUHD�ΌăULL�ΊL�vQ�¿QDO��
OD�SURVSHULWDWHD�RDPHQLORU��ΉL�vQ�FRPXQLVP�V�D�
FRQVWUXLW�PXOW��GHΊL�OXFUăULOH�QX�HUDX�GH�SUHD�GH�

EXQă�FDOLWDWH��ΌLQkQG�FRQW�Fă�HUD�VWDUH�GH�QHFH-
VLWDWH�GXSă�RURULOH�Uă]ERLXOXL��¿LQG�QHYRLH�Vă�VH�
FRQVWUXLDVFă�UHSHGH�ΊL�IăUă�XQ�FRQWURO�ULJXURV�
DO� H[HFXΌLHL�� 6�D� FRQVWUXLW� GXSă� ΊDEORDQH� QX�
SUHD�ELQH�JkQGLWH��ED]kQGX�VH�PXOW�SH�SUHID-
EULFDUH��FX�ΊDQVH�UHGXVH�GH�FUHDWLYLWDWH��7RWXΊL��
LQJLQHULPHD�URPkQă�ΊL�D�vQΌHOHV�PHQLUHD�ΊL�V�D�
VWUăGXLW�ΊL�vQ�DFHDVWă�SHULRDGă�Vă�¿H�OD�vQăOΌLPH��
UHDOL]kQG�OXFUăUL�GH�DQYHUJXUă�GHRVHELW�GH�XWLOH�
SHQWUX�SURJUHVXO�HFRQRPLHL�QDΌLRQDOH��$U�¿�GH�
DPLQWLW�DLFL��SRGXO�SHVWH�'XQăUH� OD�*LXUJHQL�
9DGX�2LL��SRGXULOH�FRPELQDWH�GH�FDOH�IHUDWă�GX-
EOă�ΊL�DXWRVWUDGă�DGLDFHQWH�SRGXULORU�OXL�6DOLJQ\�
OD�)HWHΊWL�SHVWH�EUDΌXO�%RUFHD�ΊL�OD�&HUQDYRGă�
SHVWH� 'XQăUH�� FDQDOHOH� QDYLJDELOH� 'XQăUH��
0DUHD�1HDJUă�ΊL�3RDUWD�$OEă���0LGLD��1ăYRGDUL�
FX�WRDWH� OXFUăULOH�DIHUHQWH��SRUWXUL��FKHXUL�GH�
DΊWHSWDUH�ΊL�GH�GLULMDUH��HFOX]H��SRGXUL�UXWLHUH�
ΊL�IHURYLDUH��H[FDYDΌLL�ΊL�XPSOXWXUL��VWDΌLL�ΊL�FD-
QDOH�GH�LULJDΌLL�ΊL�DGXFΌLXQH��HWF���PHWURXO�EXFX-
UHΊWHDQ��DPHQDMDUHD�'kPERYLΌHL�vQ�PXQLFLSLXO�
%XFXUHΊWL��&DVD�3RSRUXOXL��DFWXDOPHQWH�3DODWXO�
3DUODPHQWXOXL���FHQWUDOHOH�KLGUR�HQHUJHWLFH�ΊL�
GH�QDYLJDΌLH�3)��ΊL�3)��HWF��,QJLQHULL�URPkQL�DX�
DYXW�XQ�URO�SULPRUGLDO�vQ�FUHDUHD�WXWXURU�DFHVWRU�
YDORUL�GH�SDWULPRQLX�SULQ�PLQWHD�ΊL�DEQHJDΌLD�
ORU�PRELOL]DWH�GH�PHQLUHD�GH�FDUH�DX�GDW�GR-
YDGă�FkQG�ΊL�DX�vQFHSXW�DFWLYLWDWHD�SHQWUX�FDUH�
DX�IRVW�SUHJăWLΌL�

5HDOL]DUHD�FDQDOHORU�QDYLJDELOH�GLQ�5RPkQLD�
�'XQăUH�±�0DUHD�1HDJUă�ΊL�3RDUWD�$OEă��0LGLD��
1ăYRGDUL��D�FRQGXV�OD�R�PRELOL]DUH�H[WUDRUGL-
QDUă�D�WXWXURU�IRUΌHORU�GH�SURGXFΌLH�PDWHULDOH�
ΊL�XPDQH�GLQ�ΌDUă��GkQGX�VH�OLEHUWDWH�GHSOLQă�
JkQGLULL�FUHDWRDUH� vQ�FRQFHSHUHD�WXWXURU�WLSX-
ULORU�GH�OXFUăUL�QHFHVDUH��2�DVHPHQHD�OLEHUWDWH�
D�H[LVWDW�ΊL�vQ�FRQFHSΌLD�SRGXULORU�UXWLHUH�SHVWH�
DFHVWH�FDQDOH��FDUH�D�FRQVWLWXLW�R�FRWLWXUă�UDGL-
FDOă�SHQWUX�UHDOL]DUHD�DFHVWRU�WLSXUL�GH�OXFUăUL�

����3RGXULOH�UXWLHUH�SHVWH�FDQDOHOH�
QDYLJDELOH�GLQ�5RPkQLD

$VLJXUDUHD� WUDYHUVăULL� UXWLHUH� D� FDQDOXOXL�
'XQăUH�0DUHD�1HDJUă� V�D� UHDOL]DW� LQLΌLDO� SULQ�
LQWHUPHGLXO�D�SDWUX�SRGXUL��SRGXO�FRPELQDW�GH�
FDOH� IHUDWă�ΊL�ΊRVHD�SHVWH�XYUDMHOH�HFOX]HL�GH�
OD�&HUQDYRGă�SH�'-����&�&HUQDYRGă��6DOLJQ\��
SRGXO� GH� ΊRVHD� GH� OD� 0HGJLGLD� SH� '-� ����
0LKDLO� .RJăOQLFHDQX�3LHWUHQL�� SRGXO� GH� ΊRVHD�
GH� OD�%DVDUDEL� �0XUIDWODU��SH�'1��%XFXUHΊWL��
&ăOăUDΊL�� &RQVWDQΌD�� SRGXO� GH� ΊRVHD� GH� OD�
$JLJHD�SH�'1����&RQVWDQΌD��0DQJDOLD��

8OWHULRU��SHVWH�FDQDOXO�3RDUWD�$OEă��0LGLD��
1ăYRGDUL�V�DX�PDL�UHDOL]DW�WUHL�SRGXUL�UXWLHUH��
OD�3RDUWD�$OEă�SH�'1��&�&HUQDYRGă�0HGJLGLD��
&RQVWDQΌD��OD�2YLGLX�SH�'1�$�8U]LFHQL�+kUΊRYD��
&RQVWDQΌD�ΊL�OD�1ăYRGDUL��SH�GUXP�ORFDO����

Podurile rutiere necesare pentru traversa-
UHD�FHORU�GRXă�FDQDOH�QDYLJDELOH�V�DX�UHDOL]DW�
vQ�VROXΌLL�PRGHUQH��vQ�SUHPLHUă�vQ�ΌDUD�QRDVWUă��
GHVFKL]kQGX�VH� DVWIHO� FDOHD� FăWUH� DERUGDUHD�
XQRU�VWUXFWXUL�H¿FLHQWH��HVWHWLFH�ΊL�GXUDELOH��DΊD�
FXP�VH�YD�DUăWD�vQ�FHOH�FH�XUPHD]ă�

����3RGXO�FRPELQDW�GH�FDOH�IHUDWă�ΊL�ΊRVHD�
SHVWH�XYUDMHOH�HFOX]HL�GH�OD�&HUQD�YRGă

3HQWUX� SRGXO� FRPELQDW� GH� OD� &HUQDYRGă�
V�D�DGRSWDW�VROXΌLD�GH�JULQGă�PHWDOLFă�FX�]ă-
EUHOH� VSDΌLDOă�� FRQWLQXă� SH� SDWUX� GHVFKLGHUL��
WRWDOL]kQG�R�OXQJLPH�GH�����PHWUL��GHVFKLGHUHD�
PD[LPă�¿LQG�GH����P���DYkQG�FăLOH�VXSUDSXVH�
�FDOHD�UXWLHUă�GHDVXSUD�FăLL�IHUDWH���3RGXO�HVWH�
REOLF�IDΌă�GH�WUDVHXO�FDQDOXOXL��PHQΌLQkQGX�VH�
WUDVHXO� FăLL� IHUDWH� PDJLVWUDOH� H[LVWHQWH�
%XFXUHΊWL��&RQVWDQΌD��ÌQWUHDJD�VXSUDVWUXFWXUă�
PHWDOLFă�FX�R�PDVă�GH������GH�WRQH�V�D�DVDP-
EODW�SH�PDO��SDUDOHO�FX�FDOHD�IHUDWă�H[LVWHQWă��
LDU�DSRL�V�D�PRQWDW�vQ�DPSODVDPHQW�SULQ�SUR-
FHGHXO�GH�ODQVDUH�vQ�FRQVROă��VSULMLQLQGX�VH�SH�
LQIUDVWUXFWXULOH�GHMD�H[HFXWDWH��

3RGXO�UXWLHU�FX�GRXă�EHQ]L�GH�FLUFXODΌLH�DÀDW�
OD�SDUWHD�VXSHULRDUă�V�D�FRQWLQXDW�FX�YLDGXFWH�
GH� DFFHV� DYkQG� VXSUDVWUXFWXUD� DOFăWXLWă� GLQ�
JULQ]L�FX�JROXUL�SUHIDEULFDWH�SUHFRPSULPDWH�FX�
OXQJLPHD�GH����P��SHQWUX�D�XUPD�WUDVHXO�UXWLHU�
DO�'-����&��YH]L�)LJ���ΊL�)LJ���

����3RGXO�GH�ΊRVHD�GH�OD�0HGJLGLD�SH�'-����
������'HVFULHUHD�OXFUăULL

&DQDOXO�'XQăUH�0DUHD�1HDJUă�DUH�R�OăΌLPH�
GH�����P�vQ�]RQD�LQWHUVHFΌLHL�FX�'-�����ΊL�HVWH 
SUHYă]XW�FX�]LGXUL�GH�VSULMLQ�FX�SDUDPHQW�YHUWLFDO�
SH�DPEHOH�PDOXUL��7UDVHXO�GUXPXOXL�HVWH�REOLF�FX�
FFD���Û�vQ�]RQD�WUDYHUVăULL�IDΌă�GH�D[XO�FDQDOXOXL��

PoduRI

3RGXULOH�UXWLHUH�SHVWH�FDQDOHOH�QDYLJDELOH�²�R�FRWLWXUĄ�
UDGLFDOĄ�vQ�FRQFHSʖLD�DFHVWRU�WLSXUL�GH�OXFUĄUL��,�
'U�LQJ��9LFWRU�323$
0HPEUX�WLWXODU�$675��3UHΊHGLQWH�&1&LV&

/XFUDUHD�GH�IDΌă�YD�SUH]HQWD��VHULDO��R�LVWRULH�D�SRGXULORU�UXWLHUH�GH�SHVWH�FDQDOHOH�
QDYLJDELOH�GLQ�5RPkQLD��SOHFkQG�GH�OD�UHDOL]DUHD�FDQDOHORU�'XQăUH�0DUHD�1HDJUă�
ΊL�3RDUWD�$OEă�0LGLD��1ăYRGDUL��$FHVWHD�DX�FRQVWLWXLW�SXQFWXO�GH�GHVIăΊXUDUH�D�
XQRU�IRUΌH�XPDQH�XULDΊH�ΊL�XWLODMH��GDU�PDL�DOHV�PRPHQWXO�GH�H[SULPDUH�D�XQRU�
VROXΌLL�PRGHUQH�ΊL�vQ�SUH]HQW��GH�FRQFHSΌLH�ΊL�UHDOL]DUH��VROXΌLL�WHKQLFH�FDUH�VXQW�
H[HPSOH�ΊL�DVWă]L�SHQWUX�H¿FLHQΌă��HVWHWLFă��GDU�PDL�DOHV�SHQWUX�GXUDELOLWDWH��
$FHDVWD�DUDWă�R�GDWă�vQ�SOXV�Fă�5RPkQLD�D�DYXW�ΊL�DUH�VSHFLDOLΊWL�vQ�GRPHQLX�FDUH�
DX�UHDOL]DW�SDWULPRQLX�YDORURV�vQ�GRPHQLXO�3RGXULORU��ΉL�SHQWUX�Fă�FLQH�XLWă�VDX�
QX�FXQRDΊWH�LVWRULD�QX�R�PHULWă��SUH]HQWăP�vQ�FRQWLQXDUH�DFHDVWă�LVWRULH��DFFHQ-
WXkQG�VROXΌLLOH�LQJHQLRDVH�DOH�SLRQLHULORU�LQJLQHULHL�SRGXULORU��ÌQ�DFHDVWă�SULPă�
SDUWH��YRUELP�GHVSUH�3RGXO�FRPELQDW�GH�OD�&HUQDYRGă�ΊL��SDUΌLDO��GHVSUH�3RGXO�
UXWLHU�GH�SHVWH�FDQDOXO�'XQăUHD�0DUHD�1HDJUă�GH�OD�0HGJLGLD�
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3HQWUX�SRGXO�UXWLHU�SHVWH�DFHVW�FDQDO�V�D�LP-
SXV�R�GHVFKLGHUH�WHRUHWLFă�GH�FDOFXO�GH�����P��
6ROXΌLD�DGRSWDWă�SHQWUX�VXSUDVWUXFWXUD�SRGXOXL�
SULQFLSDO�SHVWH�FDQDO�HVWH�DFHHD�GH�WDEOLHU�FX�
DUFH�PHWDOLFH�ΊL�JULQ]L�GH�ULJLGL]DUH�OHJDWH�vQWUH�
HOH�FX�WLUDQΌL�YHUWLFDOL��FXQRVFXWă� vQ� OLWHUDWXUD�
GH�VSHFLDOLWDWH�FD�VWUXFWXUă�/DQJHU��*ULQ]LOH�GH�
ULJLGL]DUH� SUHLDX� vPSLQJHULOH� SURGXVH� vQ� DUFH�
GLQ�vQFăUFăULOH�YHUWLFDOH��DVWIHO�vQFkW�WDEOLHUXO�VH�
FRPSRUWă�FD�R�JULQGă�LQGHSHQGHQWă�H[WHULRU�GLQ�
SXQFW�GH�YHGHUH�VWDWLF��$FHVW�PRG�GH�DOFăWXLUH�
H[SOLFă�H¿FLHQΌD�H[WUDRUGLQDUă�D�DFHVWRU�WLSXUL�
GH�VWUXFWXUL��6H�SRW�DFRSHUL�GHVFKLGHUL�GH�SkQă�
OD�����GH�PHWUL�FX�H¿FLHQΌă�HFRQRPLFă�GHRVH-
ELWă��SULQ�OLPLWDUHD�OXQJLPLL�VWUXFWXULL�SULQFLSDOH�
OD�PLQLPXO�VWULFW�QHFHVDU��$SOLFDUHD�FRQOXFUăULL�
GLQWUH�JULQ]LOH�PHWDOLFH�GH�ULJLGL]DUH�DOH�VWUXF-
WXULL�ΊL�WDEOLHUXO�GLQ�EHWRQ�DUPDW�SUHFRPSULPDW�
SH�FDUH�HVWH�DΊH]DWă�FDOHD�VSRUHΊWH�ΊL�PDL�PXOW�
H¿FLHQΌD�HFRQRPLFă��

/XQJLPHD� WRWDOă� D� WDEOLHUXOXL� SULQFLSDO�
GH� VXSUDVWUXFWXUă� HVWH� GH� ����P�� 3RGXO� UX-
WLHU�SHVWH�FDQDOXO�'XQăUH��0DUHD�1HDJUă�HVWH�
FRPSXV�GLQ�WUHL�SăUΌL�ΊL�DQXPH��SRGXO�SULQFLSDO�
SHVWH�FDQDO��FDUH�DFRSHUă�ΊHQDOXO�QDYLJDELO��YL-
DGXFWXO�GH�DFFHV�GH�SH�PDOXO�VWkQJ��YLDGXFWXO�
GH�DFFHV�GH�SH�PDOXO�GUHSW��/XQJLPHD�WRWDOă�D�
SRGXOXL�HVWH�GH�������P��PăVXUDWă�vQWUH�IHΌHOH�
LQWHULRDUH�DOH�FXOHHORU�GH�FDSăW��YH]L�)LJ���

3RGXO� SULQFLSDO� SHVWH� FDQDO� FRQVWă� GLQ�
suprastructura tip Langer FX� OXQJLPHD� GH�
�������P��ΊL�infrastructura�SH�FDUH�UHD]HPă�WD-
EOLHUXO�LQGHSHQGHQW�FX�DUFH��JULQ]L�GH�ULJLGL]DUH�
ΊL�WLUDQΌL�YHUWLFDOL��6XSUDVWUXFWXUD�SRGXOXL�SULQ-
FLSDO� VH� FRPSXQH�GLQ� VWUXFWXUD�GH� UH]LVWHQΌă�
VXE� IRUPă� GH� WDEOLHU� WLS� /DQJHU� ΊL� GLQ� FDOHD�
SH�SRG��6WUXFWXUD�GH�UH]LVWHQΌă�HVWH�DOFăWXLWă�
GLQ�DUFH�PHWDOLFH��JULQ]L�GH�ULJLGL]DUH�ΊL�DQWUH-
WRD]H�vQ�FRQOXFUDUH�FX�WDEOLHUXO�GLQ�EHWRQ�DUPDW�
SUHFRPSULPDW� ΊL� GLQ� WLUDQΌL�PHWDOLFL� YHUWLFDOL��

$UFHOH�WDEOLHUXOXL�DX�R�FXUEXUă�vQ�IRUPă�GH�SD-
UDEROă�vQ�VHQV�ORQJLWXGLQDO�FX�VăJHDWD�WHRUHWLFă�
GH�������P��LDU�vQ�VHFΌLXQH�WUDQVYHUVDOă�DX�R�
IRUPă�GUHSWXQJKLXODUă�FX�OăΌLPHD�GH�������PP�
ΊL�vQăOΌLPHD�FRQVWDQWă�GH�������PP��YH]L�)LJ���

7LUDQΌLL�GH�OHJăWXUă�GLQWUH�DUFH�ΊL�JULQ]LOH�GH�
ULJLGL]DUH�VXQW�FRQIHFΌLRQΌL�GLQ�EDUH�URWXQGH�GH�
RΌHO�FX�GLDPHWUXO�GH�����PP�ΊL�VXQW�SULQΊL�GH�
DUFH�FX�EXORDQH�6,53�ΊL�FX�EROΌ�FX�GLDPHWUXO�GH�
����PP�OD�vPELQDUHD�FX�JULQ]LOH�GH�ULJLGL]DUH�

LQkQG� FRQW� Fă� VXSUDVWUXFWXUD� SRGXOXL�
SULQFLSDO� WLS� /DQJHU� HUD� IRORVLWă� vQ� SUHPLHUă�
vQ� ΌDUD� QRDVWUă�� V�DX� IăFXW� DQDOL]H� FRPSOH[H�
FX�XQ�SURJUDP�GH�FDOFXO�VSDΌLDO�RULJLQDO��FDUH�
IXUQL]D�WHQVLXQL�DWkW�OD�QRGXULOH�GLQWUH�EDUH�FkW�
ΊL�OD�PLMORFXO�EDUHORU��SUDFWLF�vQ�WRDWH�VHFΌLXQLOH�
VWUXFWXULL��SHQWUX�WRDWH�LSRWH]HOH�GH�vQFăUFDUH�ΊL�
WLSXULOH�GH�DFΌLXQL��3URJUDPXO�VFULD�FX�URΊX�UH-
]XOWDWHOH�FDUH�GHSăΊHDX�YDORULOH�DGPLVLELOH��DVW-
IHO�vQFkW�HUD�GHRVHELW�GH�VLPSOX�Vă�VH�LQWHUYLQă�
vQ�UHGLPHQVLRQDUHD�DFHVWRU�VHFΌLXQL�

�FRQWLQXDUHD�vQ�QXPăUXO�XUPăWRU�

PoduRI

)LJ������$VSHFWXO�DPSODVăULL�SRGXOXL�SH�XYUDMHOH�HFOX]HL�GH�OD�&HUQDYRGă

)LJ������$VSHFWXO�SRGXOXL�FRPELQDW�GH�FDOH�IHUDWă�ΊL�ΊRVHD�GH�OD�&HUQDYRGă

)LJ������6FKHPD�GH�DOFăWXLUH�D�SRGXOXL�UXWLHU�SHVWH�FDQDOXO 
'XQăUH�0DUHD�1HDJUă�OD�0HGJLGLD

)LJ������6HFΌLXQH�WUDQVYHUVDOă�DUFH�
WDEOLHU�/DQJHU�SRG�0HGJLGLD
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3ULQFLSDOXO� SURLHFW� Ä9DGRGDUD�0XPEDL�
([SUHVVZD\´� UHSUH]LQWă�R�SRUΌLXQH�D�DXWRVWUă]LL�
Ä'HOKL�0XPEDL� ([SUHVVZD\´�� FDUH� OHDJă� FDSLWD-
OD� ,QGLHL�1HZ�'HOKL�ΊL�0XPEDL�ΊL�DUH�R� OXQJLPH�
GH�������NP��$FHVW�SURLHFW�GH�FRQVWUXFΌLH��FDUH�
HVWH�UHDOL]DW�FD�SDUWH�D�3URJUDPXOXL�1DΌLRQDO�GH�
'H]YROWDUH�D�$XWRVWUă]LORU�GLQ�,QGLD��WUDYHUVHD]ă�
ΊDVH�VWDWH�ΊL��GDWRULWă�DPSORULL�VDOH��D�IRVW�vPSăUΌLW�
vQ�SHVWH����GH�SURLHFWH�LQGLYLGXDOH�FH�DX�IRVW�DWUL-
EXLWH�GH�$XWRULWDWHD�1DΌLRQDOă�D�$XWRVWUă]LORU�GLQ�
,QGLD��1+$,���,QLΌLDO��FDURVDELOXO�YD�¿�OăUJLW�OD�RSW�
EHQ]L��FX�SDWUX�EHQ]L�SH�VHQV��/XkQG�vQ�FRQVLGHUDUH�

GH]YROWDUHD�SH�WHUPHQ�OXQJ��D�IRVW�DVLJXUDW�VX¿FL-
HQW�VSDΌLX�SH�PLMORFXO�DXWRVWUă]LL��vQWUH�FHOH�GRXă�
VHQVXUL�GH�PHUV��SHQWUX�D�SXWHD�FRQVWUXLL�DFROR�DOWH�
SDWUX�EHQ]L�GH�FLUFXODΌLH�VXSOLPHQWDUH��$XWRVWUDGD��
DGHVHD�FRQVLGHUDWă�FRORDQD�YHUWHEUDOă�D�FRULGRUX-
OXL�LQGXVWULDO�'HOKL�0XPEDL��UHGXFH�WLPSXO�GH�FăOă-
WRULH�GH�OD�1HZ�'HOKL�OD�0XPEDL�GH�OD����OD����RUH��
ÌQ�SOXV�� FRQH[LXQHD�GLUHFWă� UHGXFH� VHPQL¿FDWLY�
GLVWDQΌD�GH�FăOăWRULH�vQWUH�FHOH�GRXă�RUDΊH�PDUL��
$FHVW�OXFUX�DUH�XQ�HIHFW�SR]LWLY�DVXSUD�FRQVXPXOXL�
GH�FRPEXVWLELO�ΊL��SULQ�XUPDUH��DVXSUD�HPLVLLORU�GH�
JD]H�GH�HΊDSDPHQW��GDU�ΊL�DVXSUD�FRVWXULORU�FăOă-

WRULHL��1+$,��$XWRULWDWHD�1DΌLRQDOă�D�$XWRVWUă]LORU�
GLQ�,QGLD��DQWLFLSHD]ă�XQ�WUD¿F�]LOQLF�PHGLX�GH�����
����8($��XQLWăΌL�HFKLYDOHQWH�DXWR���8Q�SURLHFW�GH�
DFHDVWă�DPSORDUH�QHFHVLWă�SHUIRUPDQΌH�PD[LPH�vQ�
FHHD�FH�SULYHΊWH�UDQGDPHQWXO�ΊL�FDOLWDWHD�LQVWDODΌLHL�
SHQWUX�WXUQDUHD�ΊDSHL�GH�EHWRQ�

5HFRUGXUL�VWDELOLWH�OD�WXUQDUHD�
SDYDMXOXL�GH�EHWRQ�²�RUHOH�WUHF��LDU�
WUHQXO�GH�PDʔLQL�SHQWUX�WXUQDUHD�
VWUDWXULORU�GH�EHWRQ�HVWH�vQ�PLʔFDUH

Tentativa de record a început pe data de 1 
IHEUXDULH�������OD�RUD������ΊL�V�D�vQFKHLDW����GH�
RUH�PDL�WkU]LX��ÌQ�DFHDVWă�UHJLXQH�D�,QGLHL�HVWH�
LDUQă��GDU�WHPSHUDWXUD�HUD�GH���0�&��&X�XQ�¿QLVRU�
GH�EHWRQ�FX�FRIUDM�JOLVDQW�PRGHO�63�������PRGL¿-
FDW�GH�:,57*(1��FRPSDQLD�3DWHO�,QIUDVWUXFWXUH�

)LQLVRUXO�GH�EHWRQ�FX�FRIUDM�JOLVDQW�63������GH�OD�
:LUWJHQ�VWDELOHʔWH�PDL�PXOWH�UHFRUGXUL�PRQGLDOH�SHQWUX�
WXUQDUHD�vPEUĄFĄPLQʖLL�GLQ�EHWRQ�GH�FLPHQW��vQ�,QGLD

3URLHFWXO�GH�FRQVWUXFΌLH�
Q��([WLQGHUHD�DXWRVWUă]LL�'HOKL�9DGRGD-
UD�0XPEDL

Q��/XQJLPHD�vQWUHJXOXL�SURLHFW�GH�FRQ�
VWUXFΌLH��������NP

Q��'DWD�SODQL¿FDWă�GH�¿QDOL]DUH�D�vQWUH-
JXOXL�SURLHFW��LDQXDULH�����

Q��/XQJLPHD�VHFΌLXQLL�vQ�FRQVWUXFΌLH�
�NP�������NP����������NP

Q��'LVWDQΌD�PăVXUDWă�SHQWUX�UHFRUGXO�
PRQGLDO�������NP�������NP�SH�VHQV�

&RQGLΌLL�LPSXVH�SHQWUX�VWDELOLUHD�
recordului:
Q��)HUHDVWUD�GH�WLPS�SHUPLVă�SHQWUX�VWD-
ELOLUHD�UHFRUGXOXL�PRQGLDO�����GH�RUH

Q��/ăΌLPHD�SDYDMXOXL��������P
Q��*URVLPHD�SDYDMXOXL������PP
Q��8WLOL]DUHD�EHWRQXOXL�GH�FDOLWDWH�SHQ-
WUX�SDYDM��34&��

Q��,QWURGXFHUHD�FRPSOHW�DXWRPDWL]DWă�
ΊL�LQWHJUDWă�vQ�PDΊLQă��D�ΊWLIWXULORU�ΊL�
WLUDQΌLORU

0DΊLQL�XWLOL]DWH�
Q��)LQLVRU�GH�EHWRQ�FX�FRIUDM�JOLVDQW��63�
������PRGL¿FDW�SHQWUX�R�OăΌLPH�GH�
SDYDM�GH�������P�

Q��0DΊLQă�GH�SRVW�WUDWDUH�D�VXSUDIHΌHL�
GH�EHWRQ��7&0������PRGL¿FDW�SHQWUX�
R�OăΌLPH�GH�SDYDM�GH�������P�

&RPSDQLD�FDUH�H[HFXWă�OXFUăULOH�
Q��Patel Infrastructure Pvt. Ltd.

&RQVWUXFΌLD�GH�QRL� DXWRVWUă]L� FX� vPEUăFăPLQWH� UXWLHUă�GLQ�EHWRQ�GH� FLPHQW�
VSRUHΊWH�H¿FLHQΌD�WUD¿FXOXL�UXWLHU�GLQ�,QGLD��3H�ΊDQWLHUXO�XQHL�DVWIHO�GH�DXWR-
VWUă]L��FDUH�OHDJă�RUDΊXO�LQGLDQ�9DGRGDUD�ΊL�PHWURSROD�JOREDOă�%RPED\��¿QL-
VRUXO�GH�EHWRQ�FX�FRIUDM�JOLVDQW�:,57*(1�63������D�UHXΊLW�Vă�ΊL�GHPRQVWUH]H�
SRWHQΌLDOXO�PD[LP�GH�SXWHUH�ΊL�Vă�VWDELOHDVFă�SDWUX�UHFRUGXUL�PRQGLDOH�

)RWR�����Ä9LWH]ă�H[FHOHQWă�GH�OXFUX��ÌQWUHΌLQHUH�VLPSOă��0DΊLQD�IXQFΌLRQHD]ă�IăUă�SUREOHPH�FKLDU�ΊL�
DWXQFL�FkQG�VH�VWDELOHVF�UHFRUGXUL�´��7KDQYLU�.KDQ��GLUHFWRU�GH�ΊDQWLHU��3DWHO�,QIUDVWUXFWXUH�3YW��/WG��

)RWR�����Ä63������HVWH�HFKLSDW�VWDQGDUG�SHQWUX�OăΌLPL�GH�OXFUX�GH�SkQă�OD����P��$FHVW�SURLHFW�
VSHFLDO�D�QHFHVLWDW�R�OăΌLPH�GH�OXFUX�PDL�PDUH��ÌQ�VWUkQVă�FRRSHUDUH�FX�FROHJLL�QRΊWUL�GH�OD�

:,57*(1�,QGLD��DP�UHXΊLW�Vă�GH]YROWăP�R�VROXΌLH�VSHFL¿Fă�SHQWUX�ΊDQWLHUXO�FRPSDQLHL�3DWHO�ΊL�
Vă�H[WLQGHP�OăΌLPHD�GH�OXFUX��)LQLVRUXO�PRGL¿FDW�D�SXWXW�OXFUD�SH�R�OăΌLPH�GH�SDYDM�GH�������
P��0DΊLQD�GH�WUDWDW�VXSUDIDΌD�7&0�����D�IRVW��GH�DVHPHQHD��PRGL¿FDWă�OD�DFHDVWă�OăΌLPH�´��'U��

0LFKDHO�(QJHOV��ΊHI�GH�HFKLSă�5	'�SHQWUX�¿QLVRDUH�FX�FRIUDM�JOLVDQW��:,57*(1�*PE+�
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3YW��/WG��D�UHXΊLW�FD�vQ����GH�RUH�Vă�UHDOL]H]H�SH�
XQ�VHQV��R�VHFΌLXQH�GH�DXWRVWUDGă�FX�SDWUX�EHQ]L��
SOXV�EHQ]LOH�GH�XUJHQΌă��FX�R�OăΌLPH�GH�OXFUX�GH�
������P�ΊL�SH�R�GLVWDQΌă�GH������NP��VWDELOLQG�
DVWIHO�XQ�QRX�UHFRUG�PRQGLDO��'H�IDSW��SDWUX�UH-
FRUGXUL�PRQGLDOH�DX�VWDELOLWH� vQ� WLPSXO�DFHVWXL�
SURLHFW��HOH�¿LQG�vQVFULVH�vQ�&DUWHD�5HFRUGXULORU�
GLQ�,QGLD�ΊL�vQ�&DUWHD�GH�$XU�D�5HFRUGXULORU�

Q��7XUQDUHD�FHOHL�PDL�PDUL�FDQWLWăΌL�GH�EHWRQ�GH�
FDOLWDWH��34&��vQ����GH�RUH�±�����������Pñ�

Q��3URGXFΌLD�FHOHL�PDL�PDUL� FDQWLWăΌL�GH�EHWRQ�
GH�FDOLWDWH��34&��vQ����GH�RUH�±��������Pñ

Q��&HD�PDL�OXQJă�VHFΌLXQH�FRQWLQXă�GH�EHWRQ�GH�
FDOLWDWH��34&��SH�R�OăΌLPH�GH�������P�vQ����
GH�RUH���������P

Q��&RQVWUXLUHD�FHOHL�PDL�PDUL�VXSUDIHΌH�D�XQHL�
DXWRVWUă]L�GH�EHWRQ�GH�FDOLWDWH��34&��vQ����GH�
RUH�±��������Pð

)RORVLUHD�ÁH[LELOLWĄʖLL�ʔL�D�IRUʖHL�
LQRYDWRDUH�SHQWUX�D�FUHD�VROXʖLL�
VSHFLÀFH�FOLHQWXOXL�ʔL�SHQWUX�D�
REʖLQH�R�SURGXFWLYLWDWH�PD[LPĄ

)LQLVRUXO� FX� FRIUDM� JOLVDQW� 63� ����� vQ�PRG�
SUR¿WDELO�ΊL�FX�R�SUHFL]LH�ULGLFDWă�DVLJXUă�WXUQD-
UHD� VXSUDIHΌHORU� GH� EHWRQ� FX� R� OăΌLPH�GH� OXFUX�
GH�SkQă� OD����P��SHQWUX� WUD¿FXO� UXWLHU�� WURWXD-
re, zone industriale sau piste de aeroport ori 
EHQ]L�GH�FLUFXODΌLH�DHURSRUWXDUH��3RDWH�¿�IRORVLW��
GH�H[HPSOX��SHQWUX�FUHDUHD�GH�DXWRVWUă]L�vQWU�R�
VLQJXUă�WUHFHUH��OD�OăΌLPHD�PD[LPă��'DU��XQHRUL��
FKLDU�ΊL�DVWD�QX�HVWH�VX¿FLHQW��3ULQ�XUPDUH��HFKL-
SD�GH�FHUFHWDUH�ΊL�GH]YROWDUH�:,57*(1�D�GH]YRO-
WDW��vQ�VWUkQVă�FRODERUDUH�FX�3DWHO�,QIUDVWUXFWXUH�
3YW��/WG���R�VROXΌLH�VSHFLDOă�SHUVRQDOL]DWă�SHQWUX�
FOLHQWXO�VăX��0DΊLQD�ΊL�vQ�VSHFLDO�HFKLSDPHQWXO�GH�
WXUQDW�EHWRQ�DX�IRVW�H[WLQVH�OD�R�OăΌLPH�GH�OXFUX�
GH�������P��$FHDVWD�D�SUHVXSXV�DGăXJDUHD�GH�
SLHVH� GH� H[WHQVLH� SHQWUX� ¿HFDUH� FRPSRQHQWă��
FKLDU�ΊL�SHQWUX�HFKLSDPHQWXO�H[WUHP�GH�FRPSOH[�
GH�LQVWDODUH�D�EDUHL�GH�GLEOXUL��3H�GH�DOWă�SDUWH��

¿QLVRUXO�D�WUHEXLW�Vă�SRDWă�FRPSHQVD�JUHXWDWHD�
VXSOLPHQWDUă�HQRUPă��DVLJXUkQG�vQ�DFHODΊL�WLPS�
R� QLYHODUH� GH� vQDOWă� SUHFL]LH�� 'HSODVkQGX�VH� vQ�
VSDWHOH� ¿QLVRUXOXL� FX� FRIUDM� JOLVDQW�� PDΊLQD� GH�
SRVW�WUDWDUH�D�VXSUDIHΌHL�GH�EHWRQ�7&0�����D�WUH-
EXLW�Vă�L�¿H�DGDSWDWă�ΊL�HL�OăΌLPHD�GH�OXFUX��FDUH�
D�FUHVFXW�OD�������P��SHQWUX�D�GLVWULEXL�H¿FLHQW�
GLVSHUVLD�DQWL�HYDSRUDUH�SH�VXSUDIDΌD�EHWRQXOXL�

$VLVWHQʖĄ�WHKQLFĄ�XQLFĄ�SHQWUX�
FOLHQʖLL�GLQ�vQWUHDJD�OXPH�SULQ�HFKLSD�
GH�6HUYLFH�D�OXL�:,57*(1�*5283

3HQWUX�D�DVLJXUD�IXQFΌLRQDUHD�IăUă�SUREOH-
PH�D�PDΊLQLORU�PRGL¿FDWH�FRQIRUP�VSHFL¿FDΌLLORU�
FOLHQWXOXL��SH�ΊDQWLHU�V�DX�DÀDW�vQ�SHUPDQHQΌă�
SDWUX�WHKQLFLHQL�GH�OD�:,57*(1��/D�¿HFDUH�RUă��
���GH�YHKLFXOH�GH�WUDQVSRUW�OLYUDX�EHWRQ�OD�IDΌD�
ORFXOXL�SHQWUX�DOLPHQWDUHD�FX�VX¿FLHQW�PDWHULDO�
D�¿QLVRUXOXL�GH�EHWRQ�FX�FRIUDM�JOLVDQW� Pentru a 
ΌLQH�SDVXO�FX�IXUQL]DUHD�DFHVWHL�FDQWLWăΌL�HQRU-
PH�GH�EHWRQ��D�IRVW�QHFHVDUă�R�YLWH]ă�PHGLH�GH�
WXUQDUH�D�EHWRQXOXL�GH�����P�PLQ��&X�EDUD�LQWH-
JUDWă�SHQWUX�LQVHUΌLD�DXWRPDWă�D�GLEOXULORU�¿OH-
WDWH��'%,��ΊL�vPSLQJăWRUXO�FHQWUDO�DO�DUPăWXULLORU�
�&7%,���DX�IRVW�LQVWDODWH�DSUR[LPDWLY��������GH�

ΊWLIWXUL�ΊL�WLUDQΌL�GH�OHJăWXUă��$FHVWH�FRPSRQHQWH�
RIHUă�VWDELOLWDWH�VWUXFWXULL�ΊL�FRQHFWHD]ă�SOăFLOH�
vQWUH�HOH��DVWIHO�vQFkW�SDYDMXO�Vă�UH]LVWH�JDUDQWDW�
OD�VROLFLWăULOH�WUD¿FXOXL�WLPS�GH�PXOΌL�DQL�

63������,QVHW��WUHQ�GH�PDʔLQL�SHQWUX�
WXUQDUHD�EHWRQXOXL�SH�FDOHD�VXFFHVXOXL

5HFRUGXULOH�PRQGLDOH�QX�DX�QHYRLH�GH�FR-
PHQWDULL��63������� FX� VSHFL¿FDΌLLOH� VDOH�� HVWH�
VLQRQLP�FX�SHUIRUPDQΌH�IRDUWH�ULGLFDWH�vQ�WXUQD-
UHD�VWUDWXULORU�GH�EHWRQXOXL��ÌQ�SOXV��¿DELOLWDWHD�
SH�WHUPHQ�OXQJ�HVWH��GH�DVHPHQHD��XQD�GLQWUH�
FDUDFWHULVWLFLOH�FKHLH�SH�GUXPXO�FăWUH�VXFFHVXO�
SURLHFWXOXL�� /XFUDUHD� FX�¿QLVRUXO� GH�EHWRQ� FX�
FRIUDM�JOLVDQW�DU�SXWHD�¿�DVWIHO�¿QDOL]DWă��GLQFROR�
GH�VHFΌLXQHD�HYDOXDWă�SHQWUX�UHFRUGXO�PRQGLDO��
SH�vQWUHDJD�VHFΌLXQH�D�OXFUăULL��(FKLSD�GH�OD�3DWHO�
,QIUDVWUXFWXUH�� FDUH� OXFUHD]ă� vQ� DFHVW� SURLHFW�
PDMRU�FX�¿QLVRUXO�GH�EHWRQ��PDL�DUH�vQFă�PXOΌL�
NLORPHWUL�vQ�IDΌă��SH�FDUH�vL�YRU�FRQVWUXL�FX�WUHQXO�
GH�SDYDM�63������GH�OD�:,57*(1�

$VLVWHQΌă�WHKQLFă
Q��Service de atelier
Q��6HUYLFH�SH�ΊDQWLHU

3LHVH�GH�VFKLPE
Q��3LHVH�2(0
Q��&DWDORJ�Ä3LHVH�ΊL�DOWHOH´

([SHUWL]ă
Q��Instruire
Q��&RQVXOWDQΌă�SHQWUX�DSOLFDΌLL
Q��6LVWHP�GH�LQIRUPDUH�:,'26

$FRUGXUL�GH�VHUYLFLL�WHKQLFH
Q��6PDUW6HUYLFH
Q��6ROXΌLH�WHOHPDWLFă�:,726��)OHHW9LHZ

)RWR���±�Ä$X�WUHEXLW�FRQFHSXWH�VROXΌLL�VSHFLDOH�SHQWUX�WUDQVSRUWXO�PDΊLQLORU�´

)RWR�����Ä0DΊLQD�IXQFΌLRQHD]ă�SHUIHFW��LDU�VLVWHPXO�GH�FRQWURO�HVWH�LQWXLWLY�´ 
�/D[PDQ�3DO��RSHUDWRU�63�������3DWHO�,QIUDVWUXFWXUH�3YW��/WG��

,QJ��9DOHULX�%(='('($18
�SUHOXDUH�GLQ�UHYLVWD�0DΊLQL�ΊL�

8WLODMH�SHQWUX�FRQVWUXFΌLL�
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ÌQ�RFWRPEULH��GUXPDULL�DX�PDL�SULPLW�R�YHVWH�WULV-
Wă��D�SOHFDW�Vă�FRQVWUXLDVFă�vQWU�R�DOWă�OXPH�ΊL�LQJLQH-
UXO�GH�GUXPXUL�ΊL�SRGXUL�&RQVWDQWLQ�672,&$��IRVWXO�ΊHI�
al $VRFLDΌLHL�3URIHVLRQDOH�GH�'UXPXUL�ΊL�3RGXUL�±�)LOLDOD�
0ROGRYD� ±� 1HFXODL� 7ăXWX�� 1ăVFXW� OD� ��� VHSWHPEULH�
������ &RQVWDQWLQ� 672,&$� D� XUPDW� VWXGLLOH� SULPDUH�
OD� ΊFRDOD� JHQHUDOă� GLQ� FRPXQD� 6LPLRQHΊWL�� DSRL� OD�
/LFHXO� 7HRUHWLF� Ä5RPDQ�9RGă¶¶�� GLQ� 5RPDQ�� $� XUPDW�
)DFXOWDWHD� GH� &RQVWUXFΌLL�� VHFΌLD� 'UXPXUL� ΊL� 3RGXUL��
GLQ�FDGUXO�,QVWLWXWXOXL�3ROLWHKQLF�,DΊL��vQWUH�DQLL������
������ 'XSă� DEVROYLUHD� IDFXOWăΌLL�� D� SDUFXUV�� SDV� FX�
SDV�� WRDWH� WUHSWHOH� SURIHVLRQDOH�� SULQ� FRPSHWHQΌă� ΊL�
PXQFă�� vQ� XUPăWRDUHOH� IXQFΌLL� Inginer principal po-
GXUL�� OD�6HFΌLD� Ä'UXPXUL� ΊL�3RGXUL³�D� UHJLXQLL�%DFăX��
ΉHI� GH� ORW�� '1� ��$�²�6XFHYLΌD� ±� VHFWRUXO� GH� GUXP�
GH�SHVWH�2EFLQD�0DUH�� ,QJLQHU� ΊHI�ΉDQWLHU� Ä'UXPXUL�
ΊL� 3RGXUL³�6XFHDYD��XQL¿FDW� FX�ΉDQWLHUXO�&kPSXOXQJ�
GLQ�FDGUXO�DFHOHLDΊL�vQWUHSULQGHUL��ΉHI�ΉDQWLHU�Ä'UXPXUL�
ΊL�3RGXUL³�6XFHDYD��DSRL��D�SUHOXDW�FRQGXFHUHD�vQWUH-
SULQGHULL�GH�&RQVWUXFΌLL�7UDQVSRUWXUL��GLQ�,DΊL�

'LQWUH�UHDOL]ăULOH�VDOH�SURIHVLRQDOH�VXQW�GH�PHQΌLR-
QDW�OXFUăULOH�GH�GUXP�QRX�vQ�]RQD�GH�PXQWH��FRQVWkQG�vQ�

Q  OXFUăUL�GH�RUJDQL]DUH�GH�ΊDQWLHU�SH�PXQWH��OD�WDEăUD�
GH�FD]DUH�ΊL�PDVă��SHQWUX�FLUFD�����GH�PXQFLWRUL�

Q  OXFUăUL�GH�WUDVDUH�GUXP�ΊL�OXFUăUL�GH�DUWă��vQWUXFkW�QX�
H[LVWD�WRSRPHWUX�SH�ORW�

Q  H[HFXΌLL�GH�OXFUăUL�GH�FRQVROLGăUL�WHUDVDPHQWH�FX�]L-
GXUL�GH�VSULMLQ��GUHQDMH��SLODΊWUL�HWF�� SRGXUL�ΊL�SRGHΌH�
'H�DVHPHQHD��D�H[HFXWDW�PRGHUQL]ăUL�DOH�GUXPX-

ULORU�vQ�OXQJLPH�GH�FLUFD�����NP��SUHFXP�ΊL�PRGHUQL-
]ăUL�GH�VWUă]L� vQ�RUDΊHOH�6XFHDYD��'RURKRL��%RWRΊDQL��
5ăGăXΌL�Ί�D�

$�H[HFXWDW�SRGXUL�SHVWH�UkXULOH��6LUHW��6XFHDYD��
0ROGRYD��0ROGRYLΌD�� -LMLD��0LOHWLQ� Ί�D�� 6XQW� GH� QRWDW�
LQRYDΌLLOH�ΊL�VROXΌLLOH�GH�H[HFXWDUH�
Q  OD�SRGXO�SHVWH�6LUHW�GH�OD�+kQΌHΊWL��DUF�FX�FDOHD�MRV��
R�VLQJXUă�GHVFKLGHUH�GH����P�ΊL�IXQGDΌLL�FKHVRDQH�

Q  OD�SRGXO�SHVWH�6LUHW�GH�OD�+XΌDQL��JULQGă�FRQWLQXă��
FDVHWDWă�FX�OXQJLPHD�FHD�PDL�PDUH�OD�GDWD�UHVSHF-
WLYă�����P��

Q  OD�SRGXO�GH�SH�'1�����OD�+XΌDQL��SHVWH�UHYăUVDUHD�
UkXOXL� 6LUHW�� V�DX� IRORVLW� SHQWUX� SULPD� GDWă� JULQ]L�
SUHIDEULFDWH�WLS�7DWDURY�

Q  OD� SRGXO�SDVDM� SHVWH� 6XFHDYD� GH� SH� '1� ��� $�� OD�
'RUQHΊWL��VXSUDVWUXFWXUă�GLQ�JULQ]L�SUHIDEULFDWH�SUH-
FRPSULPDWH�

Q  OD�GHVFKLGHUHD�GH�WUDYHUVDUH�D�FăLL�IHUDWH�'RUQHΊWL�
��5ăGăXΌL��JULQ]L�SUHWXUQDWH�SH�ΊDQWLHU��FX�OXQJLPHD�
FHD�PDL�PDUH�OD�DFHD�GDWă�����P��

Q  la unele poduri, a utilizat cadre în V sau cadre în V 
WHQVLRQDW��WRDWH�DFHVWHD�DYkQG�HOHPHQWH�GH�QRXWD-
WH�vQ�FRQVWUXFΌLL�

Constantin STOICA�D�H[HFXWDW�ΊL� OXFUăUL�GH�FRQ-
VROLGDUH�YHUVDQΌL��vQ�RUDΊHOH�6XFHDYD��%RWRΊDQL��SH�'1�
���$��'1�����'1����HWF��/D�FRQVROLGăULOH�GLQ�6XFHDYD�D�
SURSXV�ΊL�H[HFXWDW�XQ�GUHQ�GH�SURVSHFΌLXQH��FX�DGkQ-
FLPHD�GH�SkQă�OD����P��SH�R�OXQJLPH�GH�FFD�����P��
6�DX�IRORVLW�SHQWUX�SULPD�GDWă�SXΌXUL�GH�DGkQFLPH�ΊL�
GUHQXUL�IRUDWH�RUL]RQWDOH��]LGXUL�GH�VSULMLQ�ΊL�SLORΌL�IXQ-
GDΌL�SH�FRORDQH�%HQRWWR�

ÌQ�DFHHDΊL�SHULRDGă��D�FRQGXV�ΊDQWLHUXO�$HURSRUW�
6XFHDYD��SLVWD�ΊL�ELURXO�WHKQLF��3LVWD�D�IRVW�H[HFXWDWă�
FX�vPEUăFăPLQWH�GLQ�EHWRQ�GH�FLPHQW��'H�DVHPHQHD��

Constantin STOICA� D� FRQGXV� H[HFXWDUHD� XQRU� DXWR-
JăUL��VWDΌLL�GH�vQWUHΌLQHUH�DXWR�Ί�D�

$ÀDW� OD� FRQGXFHUHD� vQWUHSULQGHULL� GH� &RQVWUXFΌLL�
Transporturi, Constantin STOICA�D�FRQWLQXDW�H[HFXΌLD�
OXFUăULORU�GH�PRGHUQL]DUH�GH�GUXPXUL��GH¿QLWLYăUL� GH�
SRGXUL�SH�WRDWH�FDWHJRULLOH�GH�GUXPXUL�GLQ�0ROGRYD��OX-
FUăUL�GH�FRQVROLGDUH�YHUVDQΌL��SDVDMH�SHVWH�FDOHD�IHUD-
Wă��OXFUăUL�KLGURWHKQLFH��PLFURKLGURFHQWUDOH��YLDGXFWH��
GHYLHUL�GH�GUXPXUL�ΊL�FăL�IHUDWH�vQ�]RQHOH�DIHFWDWH�GH�
ODFXUL�GH�DFXPXODUH�SH�UkXULOH�6LUHW�ΊL�%X]ăX�

Constantin STOICA�HVWH�DUWL]DQXO�FRQVWUXFΌLHL�GH�
FăL�IHUDWH�QRL�SH�WUDVHXO�'RUQHΊWL���ΉLUHW�ΊL�'kQJHQL���
6ăYHQL�� FX�SRGXUL� ΊL�YLDGXFWH�� FX�VWUXFWXUL�GLQ�JULQ]L�
SUHIDEULFDWH�GH�EHWRQ�DUPDW�PHWDOLFH� ΊL� FX� VWUXFWXUL�
PL[WH��LQFOXVLY�UHIUDFΌLL�GH�FăL�IHUDWH�

'XSă� ������ Constantin STOICA� ΊL�D� DGXV� FRQ-
WULEXΌLD� OD� UHDOL]DUHD�DPHQDMăULL� 3XQFWXOXL�GH� WUHFHUH�
IURQWLHUă� GH� OD� 9DPD�$OELΌD� ΊL� OD� UHDELOLWDUHD�'1� �$�
8U]LFHQL���6ORER]LD���*LXUJHQL��vQ�OXQJLPH�GH�����NP�

'H�PHQΌLRQDW�Fă� OXFUDUHD�GH�UHDELOLWDUH�D�'1����
8U]LFHQL� �� %X]ăX� �� 5kPQLFX� 6ăUDW� �� 7LΊLΌD� D� H[HFX-
WDW�R� vQ�FRODERUDUH��MRLQW�YHQWXUH��FX�¿UPD� IUDQFH]ă�
&2/$6�� FRQGXFkQG� OD� SUHGDUHD� OXFUăULORU� vQDLQWH� GH�
WHUPHQ�� OXFUăUL�DSUHFLDWH�FD�¿LQG�GH�IRDUWH�EXQă�FD-
litate.

ÌQ�XOWLPLL����GH�DQL��Constantin STOICA�V�D� LP-
SOLFDW� ΊL� vQ� FRQGXFHUHD� $VRFLDΌLHL� 3URIHVLRQDOH� GH�
'UXPXUL�ΊL�3RGXUL�±�)LOLDOD�0ROGRYD�±�1HFXODL�7ăXWX��
LDU�vQ�DQXO�������D�IRVW�DOHV�SUHΊHGLQWH�DO�¿OLDOHL��

3UHJăWLUHD�ΊL�H[SHULHQΌD�GRPQLHL�VDOH��SUHFXP�ΊL�
UH]XOWDWHOH�DFWLYLWăΌLL�DVRFLDΌLHL�FRQGXVH�GH�Constantin 
STOICA� GHPRQVWUHD]ă� LPSOLFDUHD� DFHVWXL� GUXPDU� vQ�
UH]ROYDUHD�SUREOHPHORU�WHKQLFH�ΊL�HFRQRPLFH�GLQ�GR-
PHQLXO�UXWLHU�vQ�FRQGLΌLLOH�HWDSHL�DFWXDOH��SRWULYLW�VWD-
WXWXOXL�ΊL�RELHFWLYHORU�RUJDQL]DΌLHL��Constantin STOICA 
D� IRVW� LQLΌLDWRUXO�GH]EDWHULORU�SURIHVLRQDOH�RUJDQL]DWH�
GH� ¿OLDOD�0ROGRYD�� WHPDWLFLOH� DERUGDWH� UHSUH]HQWkQG�
SUREOHPH�GH�DFWXDOLWDWH�ΊL�LQWHUHV�JHQHUDO��ÌO�YRP�SăV-
WUD�PHUHX�vQ�DPLQWLUH�FD�SH�XQ�EXQ�FROHJ�ΊL�XQ�SURIH-
sionist autentic.

'XPQH]HX�Vă�O�LHUWH�

In MeMorIaM

$P�PDL�SLHUGXW�XQ�GUXPDU�DXWHQWLF�

3UHʔHGLQWHOH�$3'3�0ROGRYD�D�WUHFXW�OD�FHOH�YHʔQLFH

În data de 03.10.2021, inginerul Radu 1,Ă, cel 
FDUH�D�FRQGXV�6HFΌLD�GH�'UXPXUL�1DΌLRQDOH�%kUODG�WLPS�
GH�SHVWH����GH�DQL��vQ�FDOLWDWH�GH�LQJLQHU�ΊHI�ΊL�ΉHI�GH�
6HFΌLH��ΊL�D� OXDW�DGLR�GH� OD�DFHDVWă� OXPH��5DGX�1,Ă 
D� WHUPLQDW� OLFHXO� vQ� DQXO� ������ vQ�0XQLFLSLXO� 5RPDQ��
MXG�� 1HDPΌ�� GXSă� FDUH� D� XUPDW� FXUVXULOH� )DFXOWăΌLL�
GH� &RQVWUXFΌLL�� 6HFΌLD� 'UXPXUL� ΊL� 3RGXUL�� GLQ� FDGUXO�
,QVWLWXWXOXL� 3ROLWHKQLF� ,DΊL�� vQWUH� DQLL� ����������� ÌQ�

DQXO�������V�D�DQJDMDW�FD� LQJLQHU�GHEXWDQW� OD�6HFΌLD�
GH�'UXPXUL�1DΌLRQDOH�%kUODG�ΊL��GXSă�XQ�DQ��GDWRULWă�
FRPSHWHQΌHORU��D�GHYHQLW�LQJLQHU�ΊHI�OD�DFHDVWD��&D�LQ-
JLQHU�ΊHI��D�SDUWLFLSDW�DFWLY�OD�PRGHUQL]DUHD�6HFΌLHL�ΊL�
D�UHΌHOHL�GH�GUXPXUL�GLQ�DGPLQLVWUDUH��'LQWUH�UHDOL]ăULOH�
profesionale ale ing. Radu 1,Ă��PHQΌLRQăP�OXFUăULOH��
Q  9DULDQWD�'XPHΊWL��GUXP�QRX��GH�SH�'1���'��XQGH�
D�IRVW�ΊHI�GH�ΊDQWLHU�

Q  0RGHUQL]DUHD� GUXPXULORU� SUHOXDWH� GH� OD� 'LUHFΌLD�
-XGHΌHDQă� GH� 'UXPXUL�� '1� ��$� 0XUJHQL�)ăOFLX�
��+XΊL��'1���'�9DVOXL� ±�1HJUHΊWL� ±�%ăFHΊWL�� DGX-
FkQGX�OH�SULQ� OXFUăUL� GH�PRGHUQL]DUH� OD� VWDGLXO� GH�
GUXPXUL� QDΌLRQDOH�� 3HQWUX� GXFHUHD� OD� vQGHSOLQLUH�
D� RELHFWLYHORU� GH�PRGHUQL]DUH�� D� vQ¿LQΌDW�%D]H�GH�
SURGXFΌLH�OD�%ăFHΊWL�ΊL�(SXUHQL��VXE�FRRUGRQDUHD�VD�
GLUHFWă�

Ing. Radu 1,Ă� D� vQ¿LQΌDW� SH� XQ� WUDVHX� QRX�
'UXPXO� VWUDWHJLF�'1� ��$�� vQ� DQXO� ������ GUXP�GH� R�
FRPSOH[LWDWH�ULGLFDWă��FDUH�D�QHFHVLWDW�XWLOL]DUHD�XQRU�
WHKQRORJLL�FRPSOH[H��¿LQG�FHO�PDL�OXQJ�GUXP�FX�vPEUă-
FăPLQWH�GLQ�EHWRQ�GH�FLPHQW�

7RW�HO�D�FRQVWUXLW�VHGLLOH�PRGHUQH�DOH�6HFΌLHL�GH�
'UXPXUL� %kUODG�� DOH� 'LVWULFWHORU� 9DVOXL� ΊL� 0XUJHQL��
vQ� SHULRDGD� ����������� GDU� ΊL� SH� FHO� DO� DWHOLHUXOXL�
PHFDQLF�� UHDOL]DW� vQ� UHJLH� SURSULH� vQ� LQFLQWD� 6HFΌLHL�
%kUODG�� DWHOLHU� GRWDW� FX� ��SRG� UXODQW³� ΊL� 6WUXQJăULH��

&RPSDUWLPHQWH� VXGXUă�� FHQWULFXEDW�SRPSH�ΊL� DWHOLHU�
electric. ÌQ� DQXO� ������ R� QRXD� %D]ă� GH� GHV]ăSH]LUH�
PRGHUQă��OD�1HJUHΊWL��FkQG�5DGX�1,Ă era ΉHI�DO�6'1�
%kUODG��D�VSRULW�SDWULPRQLXO�'5'3�,DΊL��

ÌQ� DQLL� ����������� 5DGX� 1LΌă� D� IRVW� DOăWXUL� GH�
HFKLSHOH�FDUH�DX�SXV�vQ�IXQFΌLXQH�VWDΌLLOH�GH�DVIDOW�/3;�
9DVOXL�������/3;�+XΊL�������/3;�%kUODG�������VWDΌLL�GH�
DVIDOW�FDUH��GHΊL�HUDX�GH�FDSDFLWDWH�PLFă��UHXΊHDX�Vă�
SURGXFă�������������WRQH�DVIDOW�DQ��PDWHULDO�FX�FDUH�
GUXPXULOH�DX�IRVW�vQWUHΌLQXWH�ΊL�PRGHUQL]DWH�

Tot ing. Radu 1,Ă�D�FRRUGRQDW��SH�WLPS�GH�LDUQă��
DXWRIUH]HOH�=,//��FDUH�GHVFKLGHDX�FăLOH�GH�DFFHV��Vă-
SkQG�DGHYăUDWH�WXQHOH�SULQ�QăPHΌL� Iarna 1999-2000 
D�UăPDV�vQ�LVWRULD�GUXPDULORU�GHRDUHFH��GXSă����RUH�GH�
PXQFă�DVLGXă��HFKLSDMHOH�6'1�%kUODG�ΊL�FHOH�DOH�6'1�
)RFΊDQL��vQVRΌLWH�GH�ΊH¿L�FHORU�GRXă�VHFΌLL�GH�GUXPXUL��
V�DX�vQWkOQLW�OD�Ä&RWX�'RQXOXL³��R�YDOH�GH�D�OXQJXO�'1�
��$��vQ�DSURSLHUH�GH�3RGX�7XUFXOXL��XQGH�]ăSDGD�DGX-
Vă�GH�YkQWXO�SXWHUQLF�SH�FDURVDELO�DMXQJHD�OD�������P�

'HΊL�D�LHΊLW�OD�SHQVLH�vQ�DQXO�������FD�RULFH�GUXPDU�
FX� H[SHULHQΌă��Radu 1,Ă nu a ezLWDW� Vă� GHD� VIDWXUL�
FHORU� SH� FDUH� L�D� IRUPDW� FD� VSHFLDOLΊWL�� SăVWRULQG� GLQ�
XPEUă�ΊL�DFWLYLWDWHD�¿XOXL�VăX��LQJ��5DGX�/XFLDQ��FDUH�
L�D� FăOFDW� SH� XUPH� ΊL� OD� FRQGXFHUHD� 6'1� %kUODG�� FD�
DGMXQFW�ΊHI�VHFΌLH�ΊL��UHVSHFWLY��ΊHI�GH�VHFΌLH��GLQ������

'XPQH]HX�Vă�vO�RGLKQHDVFă�vQ�SDFH�

2FWRPEULH�vQGROLDW�
,QJLQHUXO�5DGX�1,ʕă��IRVWXO�ʔHI�DO�6'1�%kUODG��QH�D�SĄUĄVLW�SHQWUX�WRWGHDXQD
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3DUWHD����3URFHGXUL�GH�LQYHVWLJDUH�
SRVWH[HFXʖLH�OD�GUXPXUL�

3UH]HQWXO� DUWLFRO� DQDOL]HD]ă� ΊL� FRPHQ-
WHD]ă�SULQ�PHWRGH�LPDJLVWLFH�GLYHUVH�SUR-
FHGXUL� GH� OXFUX� UHFRPDQGDWH� vQ� H[SHU-
WL]DUHD� FDOLWăΌLL� OD� GUXPXUL�� VFRSXO� ¿LQG�
DFHOD� GH� D� GLVHPLQD� DVHPHQHD� DFWLYLWăΌL�
GHVIăΊXUDWH�vQ�WHUHQ��SULQ�GLYHUVH�VWXGLL�GH�
FD]�ΊL�H[HPSOH�SUDFWLFH��3ULQ�DFHVW�GHPHUV��
VH� vQFHDUFă� VWDELOLUHD� DQXPLWRU� SURFHGXUL�
GH� LQYHVWLJDΌLL� vQ� WHUHQ�� FDUH� Vă� GHYLQă�
HYHQWXDO� PHWRGH� GH� H[SHUWL]DUH� GH� FDUH�
Vă�VH�SRDWă�IRORVL�H[SHUΌLL�GLQ�VSHFLDOLWDWHD�
infrastructurilor de transport rutier, în re-
DOL]DUHD�5DSRDUWHORU�GH�([SHUWL]ă�7HKQLFă�

7HPHOH� VH� YRU� GHUXOD� SH� PDL� PXOWH�
SăUΌL�GLVWLQFWH�GH�SUH]HQWDUH��SULQ�FDUH�VH�
GRUHΊWH�vQFDGUDUHD�vQWU�XQ�DUWLFRO�GLQ�VSH-
FLDOLWDWHD� GUXPXUL�� GLQWUH� FDUH� 3DUWHD� ��
GH]YROWă�WHPDWLFD�3URFHGXUL�GH�LQYHVWL-
JDUH�SRVWH[HFXΌLH�OD�GUXPXUL��

��� ,QYHVWLJDUHD� YL]XDOă� D� FDOLWăΌLL� OX-
FUăULORU� UHDOL]DWH� vQ� SHULRDGD� GH� H[-
ploatare a unui drum, unde se pre-
]LQWă� XUPăWRDUHOH� VWXGLL� GH� FD]�� SHQWUX�
(YDOXDUHD� VWăULL� WHKQLFH� UHDOL]DWH� OD�
PRPHQWXO�H[SHUWL]ăULL�vQ�WHUHQ

,QYHVWLJDΌLLOH� YL]XDOH�� HIHFWXDWH� vQ� WH-
UHQ� vQ� VLWXDΌLD� DQJDMăULL� XQHL� H[SHUWL]H�
WHKQLFH� VSHFLDOLWDWHD� GUXPXUL�� DX� GUHSW�
SULQFLSDO� VFRS� LGHQWL¿FDUHD� VWăULL� WHKQLFH�
vQ�YHGHUHD�VWDELOLULL�GH�FăWUH�H[SHUWXO�WHK-
QLF�GHVHPQDW��GH�D�UHFRPDQGD�PăVXUL�GH�
LQWHUYHQΌLH��SULQ�VROXΌLL�DSOLFDELOH�vQ�FDGUXO�
XQRU� SURLHFWH� GH� LPSOHPHQWDUH� vQ� YHGH-
UHD�YLDELOL]ăULL� GUXPXOXL� UHVSHFWLY�� 3HQWUX�
DFHVW� VFRS�GHFODUDW�� VH�YRU�SUH]HQWD�PDL�
PXOWH�VWXGLL�GH�FD]��GXSă�FXP�XUPHD]ă�

����6WXGLXO�GH�FD]���Ä,QYHVWLJDΌLL�YL]X-
DOH��FODVL¿FDUHD�WLSXULORU�GH�GHJUDGăUL�
FRQVWDWDWH�SH�VXSUDIHΌH�LGHQWL¿FDWH�vQ�
WHUHQ�ΊL�SUHOHYăUL�GH�SUREH�SHQWUX�VWX-
dii de laborator”

3HQWUX� LGHQWL¿FDUHD� VLWXDΌLHL� GLQ� WHUHQ� D�
GUXPXOXL�H[SHUWL]DW��VH�IDFH�R�LQVSHFΌLH�YL]XDOă�
D�WUDVHXOXL�GUXPXOXL��PDL�DOHV�vQ�FD]XO�vQ�FDUH�
VH�GRUHΊWH�DSOLFDUHD�GH�VROXΌLL�GH�LQWHUYHQΌLH�
SULQ�PRGHUQL]DUH�SH�R��OXQJLPH�PDUH�GH�GUXP��
&RQIRUP�SURFHGXULORU�WHKQLFH�vQ�YLJRDUH��PDL�

3URFHGHH�GH�LQYHVWLJDUH�vQ�WHUHQ 

vQ�YHGHUHD�H[SHUWL]ĄULL�FDOLWĄʖLL�OD�GUXPXUL
3URI�GU�LQJ��0LKDL�',&8
8QLYHUVLWDWHD�7HKQLFă�GH�&RQVWUXFΌLL�%XFXUHΊWL

'U�LQJ��%RJGDQ�$1'5(,
GLUHFWRU�JHQHUDO�6�&��352(;�&216758&7�6�5�/�

a b

)LJ�����D��E���/D�HPLWHUHD�RUGLQXOXL�GH�vQFHSHUH�D�H[SHUWL]ăULL�XQXL�GUXP�
VH�VWDELOHΊWH�QLYHOXO�GH�WUD¿F�VXSRUWDW�GH�UHVSHFWLYXO�GUXP

)LJ����D��E��F��G��H���,GHQWL¿FDUHD�SULQ�PăVXUăWRUL�D�VXSUDIHΌHORU�¿VXUDWH 
ΊL�FX�FUăSăWXUL�ORQJLWXGLQDOH

a b

c d e

a b
)LJ����D�E���([HPSOX�GH�vQVHPQDUH�D�VWăULL�GH�GHJUDGDUH�GLQ�WHUHQ
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vQWkL�WUHEXLH�LGHQWL¿FDWH�VHFWRDUH�RPRJHQH�GH�
VWUXFWXUă�UXWLHUă�� OD�FDUH�DOFăWXLUHD�VLVWHPX-
OXL� UXWLHU�HVWH�FRQVWDQWă��3H�DFHVWH�VHFWRDUH�
RPRJHQH�� VWDELOLWH� SH� ED]D�&ăUΌLL� 7HKQLFH� D�
'UXPXOXL�DÀDWă�OD�DGPLQLVWUDWRUXO�SXEOLF�ORFDO��
VH� DQDOL]HD]ă�SRVLELOH� VHFWRDUH� FX� VXSUDIHΌH�
GHJUDGDWH� HYLGHQWH�� SH� FULWHULXO� Fă� H[LVWă�
SRVLELOLWDWHD�FD��GDFă�QX�VH� LDX�PăVXULOH�GH�
LQWHUYHQΌLH�VWDELOLWH�SULQ�VROXΌLLOH�5DSRUWXOXL�GH�
([SHUWL]ă� 7HKQLFă� UHFRPDQGDWH� GH� H[SHUWXO�
WHKQLF�GHVHPQDW��GHJUDGăULOH�FRQVWDWDWH�Vă�VH�
H[WLQGă�SH�vQWUHJ�VHFWRUXO�RPRJHQ�UHVSHFWLY��
ÌQVHPQăULOH�HIHFWXDWH�OD�UHFXQRDΊWHUHD�VWăULL�
GH�GHJUDGDUH�GLQ�WHUHQ��YRU�¿�vQUHJLVWUDWH�FRQ-
IRUP�H[HPSOOXL�GLQ�)LJ���D�E�

�������&ODVL¿FDUHD�GHJUDGăULORU�SH�WLSXUL�
reglementate în normative în România

/D� LQYHVWLJDUHD� YL]XDOă� vQ� WHUHQ�� H[-
SHUWXO��DQDOL]HD]ă��VXSUDIHΌHOH�GHJUDGDWH��
SHQWUX�D�HYDOXD�LQGLFHOH�GH�VWDUH�WHKQLFă�OD�
QLYHOXO�VWUXFWXULL�UXWLHUH�H[SHUWL]DWH���SULQ�
vQFDGUDUHD� vQ� 1RUPDWLY� LQG� $1'� ���� ΊL�
1RUPDWLY�LQG�$1'������)LJ�����������������

������ 6RQGDMH� ΊL� SUHOHYăUL� GH� SUREH�
pentru laborator

3HQWUX�VRQGDMH�ΊL�SUHOHYăUL�GH�SUREH�vQ�
WHUHQ��WUHEXLH�IăFXWă�PDL�vQWkL�R�3ODQL¿FDUH�
D�6RQGDMHORU�SH�vQWUHJXO�WUDVHX��vQ�IXQFΌLH�
GH�VHFWRDUHOH�RPRJHQH�VWDELOLWH�VDX�WURQ-
VRDQH� DÀDWH� vQ� GLYHUVH� ID]H� GH� H[HFXΌLH��
SUHFXP�ΊL�vQ�IXQFΌLH�GH�WURQVRDQHOH�OD�FDUH�
DX�DSăUXW�GHJUDGăUL��SODQL¿FDUH�FH�VH�SRD-
WH�IDFH�FRQIRUP�H[HPSOXOXL�GLQ�)LJ���

6RQGDMHOH�GLQ�WHUHQ�VH�UHIHUă�OD�SUHOH-
YDUHD�GH�FDURWH�ΊL�HIHFWXDUHD�GH�VRQGDMH�
GHVFKLVH� vQ�VWUXFWXUD�UXWLHUă��SHQWUX�D�VH�
IDFH�REVHUYDΌLL�SH�DGkQFLPHD�VWUXFWXULL�UX-
WLHUH��UHVSHFWLY�FD�vQ�H[HPSOHOH�GLQ�¿JXULOH�
��D��E��F��UHVSHFWLY�)LJ����D��E�

ÌQ�FD]XO�vQ�FDUH�H[SHUWXO�VROLFLWă�FDUR-
WDUH�SH�FUăSăWXUL� vQ� vPEUăFăPLQWHD�UXWLH-
Uă��SHQWUX�D�VWDELOL�GDFă�DFHDVWD�HVWH�GLQ�
¿VXUDUH�UHÀHFWLYă�GLQ�VWUDWXULOH�LQIHULRDUH��
DWXQFL�VH�DSOLFă�XUPăWRDUHD�SURFHGXUă��FD�
vQ� VXFFHVLXQHD� LPDJLQLORU� GLQ� )LJ� ���� UH-
VSHFWLY� )LJ� ����'DU� SHQWUX� D� LQYHVWLJD� ΊL�
FDOLWDWHD� FHORUODOWH� VWUDWXUL� GLQ� DOFăWXLUHD�
structurii rutiere, este necesar a se efec-
WXD�ΊL�VRQGDMH�GHVFKLVH�GH�VWUXFWXUă�UXWLH-
Uă��FD�vQ�)LJ����D��E��F��G��H��6H�SRW�IDFH�ΊL�
YHUL¿FăUL�GH�FDSDFLWDWH�SRUWDQWă�OD�¿HFDUH�
VWUDW�QHOHJDW�FX�OLDQW�UXWLHU�ΊL� OD�WHUHQ�GH�
IXQGDΌLH��FD�vQ�)LJ����D��E��F��G�

������ 0ăVXUăWRUL� FX� HFKLSDPHQWH� GH�
specialitate a caracteristicilor calita-
WLYH�UH]LGXDOH�DOH�GUXPXOXL�H[SHUWL]DW

3HQWUX�D� LGHQWL¿FD�FDUDFWHULVWLFLOH�GH�FD-
OLWDWH�UH]LGXDOă�OD�QLYHOXO� vQWUHJXOXL�WUDVHX�DO�

)LJ������D��)DLDQΌăUL�FX�JUDG�GH�VHYHULWDWH�ULGLFDW��$1'�����
E��/LSVă�VLVWHP�GH�FROHFWDUH�HYDFXDUH�DSH�SOXYLDOH��FX�EăOWLUHD�SH�DFRVWDPHQWH

a b

)LJ����D��E���&HGăUL�VWUXFWXUDOH�FX�WDVăUL�ΊL�IDLDQΌăUL

a b

)LJ����D��E���&HGăUL�GH�VWUXFWXUă�UXWLHUă�IDLDQΌăUL��WDVăUL�
UXSHUL�GH�PDUJLQH�D�SăUΌLL�FDURVDELOH�

a b

)LJ������D��E�*URSL��VXSUDIHΌH�SHUPHDELOH

a b

)LJ������([HPSOX�GH�3ODQL¿FDUH�D�6RQGDMHORU�SH�vQWUHJXO�WUDVHX

�����&�%��!'�
�

�
�
�!��Q���2�'*&0�����&�(!�!��+�����)(��$�&)+�*��"(.+��0&�.+�,�0�
�
�
�
�
�)(��$�&���!(�.�+�(�,��+���+��&��*+�&�1�+��������+).��-!�����.0�+������,)(��$����,� !,��

"(�,.+0�.0+��+0.!�+�9�*�(.+0���,�������)�,�+1�/!!�*�����(�!'���,.+0�.0+!!�+0.!�+�9�+�,*��.!1����"(�
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���8PSOXWXUă păPkQW��������PO�[����SFW�� ����SFW��
� ��LGHQWL¿FDUH�WLS�SăPkQW� ����SFW��
� �����SFW��=251��FDSDFLWDWH�SRUWDQWă�
���6WUDW�IRUPă�EDODVW��������PO�[����SFW�� ����SFW��
� ��LGHQWL¿FDUH�WLS�EDODVW�������PO� ����SFW��ΊL�JURVLPL�
� �����SFW��=251��FDSDFLWDWH�SRUWDQWă�

3. Strat fundaΌLH�EDODVW��������PO�[���SFW�� ���SFW��
� ��LGHQWL¿FDUH�WLS�EDODVW���SFW��ΊL�JURVLPL
� ����SFW��=251��FDSDFLWDWH�SRUWDQWă�

���6WUDW�EDODVW�VWDELOL]DW�FX�FLPHQW��������PO�[���SFW�� ����SFW��
� ��LGHQWL¿FDUH�WLS�EDODVW����SFW��ΊL�JURVLPL�
� ����SFW��%(1.(/0$1��FDSDFLWDWH�SRUWDQWă��
 - stare tehnică vizuală
���6WUDW�GH�DQUREDW�ELWXPLnous �$%��
 - sondaj structură - 10 locaΌii (în ΊDK�
� ��FDURWH�DVIDOW���EDODVW�VWDELOL]DW���[�������PO�[����SFW�� �����SFW�
� ��LGHQWL¿FDUH�SH�FDURWH� ���DVIDOW 

��YL]XDO�EDODVW�VWDELOL]DW��JURVLPL�

�����&�%��!'�
�

�
�
�!��Q���2�'*&0�����&�(!�!��+�����)(��$�&)+�*��"(.+��0&�.+�,�0�
�
�
�
�
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)LJ����D��E��F���$VLJXUDUHD�VXSUDIHΌHL�GH�OXFUX�ΊL�HIHFWXDUHD�GH�FDURWăUL

)LJ�����D��E���6H�IDF�PăVXUăWRUL�GH�JURVLPH�D�VWUDWXOXL�DVIDOWLF��3HQWUX�SUHOHYăUL�GH�SUREH�PDWHULDOH�vQ�YHGHUHD
WHVWHORU�GH�ODERUDWRU��VH�IDF�PDL�PXOWH�FDURWăUL�SH�SLFKHWXO�GH�LQYHVWLJDUH

)LJ�����D��E��F��G���6H�FDURWHD]ă�SH�OXQJLPHD�¿VXULL��SH�PDL�PXOWH�SR]LΌLL�VXFFHVLYH�ΊL�VH�H[WUDJ�FDURWHOH�DVIDOWFH

)LJ�����D��E���6H�IRWRJUD¿D]ă�VLWXDΌLD�JăVLWă�OD�ED]D�vPEUăFăPLQΌLL�DVIDOWLFH�ΊL�VH�PăVRDUă�GHVFKLGHUHD�FUăSăWXULL

)LJ�����D��E��F��G��H���6H�GHFDSHD]ă
VWUDW�FX�VWUDW��VH�IDF�PăVXUăWRUL
GH�JURVLPH�OD�VWUDWXULOH�UXWLHUH�
H[LVWHQWH�ΊL�VH�IDF�SUHOHYăUL�GH�
PDWHULDOH�SHQWUX�WHVWHOH�GH�FDOLWDWH�
FH�VH�IDF�vQ�ODERUDWRU

a b c

a b

a b c d e

a b

a b c

d e
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GUXPXOXL��HVWH�QHFHVDU�Vă�VH��XWLOL]H]H�PHWRGH�
PHFDQL]DWH�GH�PăVXUDUH�ΊL�FXDQWL¿FDUH�SH�¿-
HFDUH�WLS�GH�SRVLELOH�GHIHFWH��GHWHUPLQDWH�SH�
SULQFLSLL�GLQDPLFH��LPSRVLELO�GH�LGHQWL¿FDW�SULQ�
PHWRGD�YL]XDOă�HIHFWXDWH�SH�SULQFLSLL�VWDWLFH��
FDUH�GHWDOLD]ă�¿HFDUH�GHJUDGDUH�vQ�SDUWH��DΊD�
FXP�V�D�SUH]HQWDW�vQ�SDUDJUDIXO�DQWHULRU�

(YDOXDUHD�SULQ�PHWRGH�VWDWLFH 

D�FDOLWĄʖLL�VXSUDIHʖHL�GH�UXODUH 

ʔL�D�VWUXFWXULL�UXWLHUH

(YDOXDUHD� SULQ� PHWRGH� VWDWLFH� D�
FDOLWăΌLL� VXSUDIHΌHL� GH� UXODUH� ΊL� D� VWUXFWX-
ULL� UXWLHUH� FRQVWă� vQ� HYDOXDUHD� SODQHLWăΌLL��

D�UXJR]LWăΌLL��D�FDSDFLWăΌLL�SRUWDQWH��FX�LQ-
VWUXPHQWHOH�SUH]HQWDWH�vQ�¿JXULOH�LQVHUDWH�
vQ�7DEHOXO�QU�����

3ULQFLSDOHOH� PHWRGH� GH� HYDOXDUH� GL-
QDPLFă�� GLQ� FLUFXODΌLD� HFKLSDPHQWXOXL� SH�
VXSUDIDΌD� FDURVDELOă�� VXQW� FHOH� UHIHULWRDUH�
OD�XQLIRUPLWDWHD�ΊL�UXJR]LWDWHD�VXSUDIHΌHL�GH�

)LJ����D��E��F��G�9HUL¿FăUL�GH�FDSDFLWDWH�SRUWDQWă�OD�¿HFDUH�VWUDW�QHOHJDW�FX�OLDQW�UXWLHU�ΊL�OD�WHUHQ�GH�IXQGDΌLH

evaluarea planeităΌii HYDOXDUHD�UXJR]LWăΌii evaluarea capacităΌii portante

Viagraful

7UDYHUVR�SUR¿ORPHWUX

3DWD�GH�QLVLS

3âUJKLD�%HQNHOPDQ

657

Tabelul nr. 1 ��0HWRGH�VWDWLFH�GH�HYDOXDUH�D�VXSUDIHΌHL�GH�UXODUH�ΊL�D�VWUXFWXULL�UXWLHUH

a b c d

evaluarea planeităΌii HYDOXDUHD�UXJR]LWăΌii evaluarea capacităΌii portante

'HÀHFWRPHWUX�GLQDPLF�SULQ�LPSXOV

Tabelul nr. 2 ��(YDOXDUHD�SULQ�PHWRGH�GLQDPLFH�D�FDOLWăΌLL�VXSUDIHΌHL�GH�UXODUH�ΊL�D�VWUXFWXULL�UXWLHUH
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UXODUH�� SUHFXP� ΊL� GHWHUPLQDUHD� FDSDFLWăΌLL�
SRUWDQWH�UH]LGXDOH��SkQă�OD�PRPHQWXO�vQ�FDUH�
VH�FRQVLGHUă�GXUDWD�QRUPDWă�GH�IXQFΌLRQDUH�
vQFKHLDWă�GLQ�SXQFWXO�GH�YHGHUH�DO�H[SORDWă-
ULL�GUXPXOXL�DQDOL]DW��7DEHOXO�QU�����

(FKLSDPHQWHOH�GH�HYDOXDUH��YH]L�7DEHOXO�
QU�����VXQW�DVLVWDWH�GH�VRIW�XUL�VSHFLDOL]DWH�
GH� DFKL]LΌLL� GDWH� ΊL� GH� SURJUDPH� VSHFLDOL-
]DWH�� FDUH� SHUPLW� SUHOXFUDUHD� GDWHORU� GLQ�
WHUHQ�ΊL�LQWHUSUHWDUHD�UH]XOWDWHORU�REΌLQXWH�

3ULQFLSLXO� GH� PăVXUDUH� GLQDPLFă� D�
DFHVWRU�FDUDFWHULVWLFL�GH¿QLWRULL�SHQWUX�FD-
OLWDWHD�VXSUDIHΌHL�GH�UXODUH�ΊL�D�FDSDFLWăΌLL�

SRUWDQWH�UH]LGXDOH�OD�VWUXFWXUD�UXWLHUă�HVWH�
SUH]HQWDW�vQ�7DEHOXO�QU����

7UDQVIRUPDUHD� PăVXUăWRULORU� GLQD-
PLFH� vQ� PăVXUăWRUL� VWDWLFH�� UHJOHPHQWD-
WH� vQ�1RUPDWLY� LQG��&'������ VH� IDFH�SULQ�
REVHUYDΌLL� H[SHULPHQWDOH� FRPSDUDWLYH� vQ-
WUH� FHOH� GRXă� IRUPH� GH� DFKL]LΌLL� GDWH� GLQ�
WHUHQ��YH]L�7DEHOXO�QU����

���(YDOXDUHD�VWăULL�WHKQLFH�OD�PRPHQ-
WXO�H[SHUWL]ăULL�WHKQLFH

ÌQ�1RUPDWLYXO�LQG��$1'������VXQW�SUHYă-
]XWH�SULQFLSDOHOH�FRQGLΌLL�WHKQLFH�GH�FDOLWDWH�

OD�VXSUDIDΌD�FDURVDELOă��FD� vQ�7DEHOXO�QU����
'H�DVHPHQHD��vQ�1RUPDWLYXO�&'������VXQW�
SUHYă]XWH�FRQGLΌLL�WHKQLFH�SHQWUX�FDOLWDWHD�
VXSUDIHΌHL�GH�UXODUH��GXSă�FXP�XUPHD]ă�vQ�
7DEHOXO�QU����ΊL�7DEHOXO�QU����

Valori orientative privind valori ale 
FRH¿FLHQΌLORU�GH�IUHFDUH�SQHX�FDURVDELO�VH�
UHJăVHVF�vQ�7DEHOXO�QU����

(FKLSDPHQWH�PRGHUQH�SHUPLW�HYDOXDUHD�
LPDJLVWLFă�D�FDOLWăΌLL�VXSUDIHΌHL�GH�UXODUH��SULQ�
SUHOXăUL�DXWRPDWH�GH�GDWH�GLQ�WHUHQ�ΊL�HYDOX-
ăUL�SH�WLSXUL�GH�GHJUDGăUL�SH�WLSXUL�GH�GHIHF-
WH��FX�DMXWRUXO�VRIW�XOXL�DWDΊDW��FD�vQ�)LJ����

evaluarea planeităΌii HYDOXDUHD�UXJR]LWăΌii evaluarea capacităΌii portante

VH�IDFH�SULQ�WUDQVIRUPDUHD�Păsurătorii 
SDUDPHWULFH�GLQDPLFH��FDUH�VH�ED]HD]ă 

pe îQUHJLVWUDUHD�PLΊcăULL�DPRUWL]DWH�
a deplasării pe verticală, indusă de 
H[LVWHQΌa defectelor de suprafaΌare a 

suprafeΌei de rulare

VH�IDFH�SULQ�WUDQVIRUPDUHD�HIHFWXOXL�
de frecare a celei de-a cincea roΌi 
supuse frknării îQ�WLPSXO�FLUFXODΌiei 

HFKLSDPHQWXOXL�SH�VXSUDIDΌa de rulare 
în echivalentul rugozităΌii acesteia

VH�IDFH�SULQ�LQWHUSUHWDUHD�ED]LQXOXL�GH�
GHÀH[LXQL�LQGXVH�GH�R�JUHXWDWH�FDOLEUDWă 

în cădere pe suprafaΌă�FDURVDELOă Ίi 
WUDQVIRUPDUHD�DFHVWHLD�îQ�HFKLYDOHQW�PRGXO�
de rigiditate a straturilor structurii rutiere

'HÀHFWRPHWUX�):'

'HÀHFWRPHWUX�):'

'HÀHFWRJUDI�/DFURL[

Tabelul nr. 3 - 3ULQFLSLXO�GH�PăVXUDUH�GLQDPLFă�FDUDFWHULVWLFLORU�GH¿QLWRULL�SHQWUX�FDOLWDWHD�VXSUDIHΌHL�GH�UXODUH

'LVSR]LWLY�GH�
PăVXUDUH

3QHX�GH�
încercare
3UHVLXQH�WLS�

�N3D�

9LWH]D�SH�
timpul 
vQFHUFăULL
�NP�K�

*URVLPHD�
stratului de 
DSă�SH�WLPSXO�
vQFHUFăULL��PP�

2ELHFWLYXO�GH�
proiectare pentru 
VXSUDIDΌD�XQHL�

piste noi

1LYHOXO�GH�
SODQL¿FDUH�D�
OXFUăULORU�GH�
vQWUHΌLQHUH

1LYHO�
minim 

de 
frânare

��� ��� ��� ��� ��� ��� ���

ǋ��PLX��PHWUX A
A

��
��

��
��

1.0
1.0

����
����

����
����

����
����

6NLGRPHWUX %
%

210
210

��
��

1.0
1.0

����
����

����
����

����
����

9HKLFXO�GH�PăVXUDUH�D�
IUHFăULL�GH�VXSUDIDΌă

%
%

210
210

��
��

1.0
1.0

����
����

����
����

����
����

$SDUDW�GH�PăVXUDUH�D�
IUHFăULL�SH�VXSUDIDΌD�

pistei
%
%

210
210

��
��

1.0
1.0

����
����

����
����

����
����

9HKLFXO�GH�PăVXUDUH�D�
IUHFăULL�7$75$

%
%

210
210

��
��

1.0
1.0

����
����

����
����

����
����

5HPRUFD�*5,37(67(5 C
C

���
���

��
��

1.0
1.0

����
����

����
����

����
����

Tabelul nr. 4���7UDQVIRUPDUHD�PăVXUăWRULORU�GLQDPLFH�vQ�PăVXUăWRUL�VWDWLFH
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3HUIRUPDQΌD�
VXSUDIHΌHL�
carosabile

1LYHOXO�GH�
SHUIRUPDQΌă��13

&DOLWDWHD�VXSUDIHΌHL�FDURVDELOH

5XJR]LWDWHD�SULQ�PHWRGD 3ODQHLWDWH�
SULQ�,5, 
>P�NP@

,PSHUPHDELOLWDWH��LQGLFH 
GH�¿VXUDUH�>�@

+6�>PP@ SRT ,)$ ,)%&

)RDUWH�EXQă NP1 !��� !�� ���� �� <12

%XQă NP2 ������� ����� ������� ���� �����

6DWLVIăFăWRDUH NP3 ������� ����� ������� 11-19 �����

Rea 13����13� <0.2 ��� !��� >19 !��

Tabelul nr. 5 - 3ULQFLSDOHOH�FRQGLΌLL�WHKQLFH�GH�FDOLWDWH�OD�VXSUDIDΌD�FDURVDELOă

$SDUDWXO�657� 
OD�XQLWăΌL�657

&DUDFWHUL]DUHD�VXSUDIHΌHORU 
de rulare

657�!��� 6XSUDIDΌD�EXQă�SHUPLWH�FLUFXODΌLD�
FX�YLWH]H�PDL�PDUL�GH����NP�K

�����657�����
6XSUDIDΌD�VDWLVIăFăWRDUH� 
SHUPLWH�FLUFXODΌia cu viteze 

SkQă�OD����NP�K

657�!��� 6XSUDIDΌD�QHVDWLVIăFăWRDUH� 
pericol de derapare

Tabelul nr. 6 ��&DUDFWHUL]DUHD�VXSUDIHΌHORU�GH�UXODUH�vQ�IXQFΌLH�
GH�XQLWăΌLOH�657

Tabelul nr. 7 ��$SUHFLHUHD�vPEUăFăPLQΌLORU�vQ�IXQFΌLH�GH�vQăOΌLPHD�
de nisip

ÌQăOΌLPHD 
de nisip $SUHFLHUHD�vPEUăFăPLQΌLORU

<0.2 7H[WXUă�IRDUWH�¿Qă��QHLQGLFDWă

������� 7H[WXUă�¿Qă��LQGLFDWă�DFROR�XQGH�YLWH]D�
nu depăΊHVWH����NP�K

������� 7H[WXUă�PHGLH��LQGLFDWă�SHQWUX�YLWH]H�
vQWUH����ΊL�����NP�K

������� 7H[WXUă�JURVLHUă��LQGLFDWă�SHQWUX�YLWH]H�
PDUL��SHVWH�����NP�K

Peste 1.2
7H[WXUă�IRDUWH�JURVLHUă��LQGLFDWă�SHQWUX�

]RQH�SHULFXORDVH�ΊL�]RQH�FX�SROHL�
frecvent

7LSXO�GH�vPEUăFăPLQWH

8VFDWă 8Gă

6XE����NP�K 3HVWH����NP�K 6XE����NP�K 3HVWH����NP�K

'( A '( A '( A '( A

Beton de ciment rutier

nou ���� 1.20 ���� 1.00 ���� ���� ���� ����

pus în operă ���� ���� ���� ���� ���� ���� ���� ����

ΊOHIXLW�VXE�WUD¿F ���� ���� ���� ���� ���� ���� ���� ����

Mixturi asfaltice

noi ���� 1.20 ���� 1.00 ���� ���� ���� ����

puse în operă ���� ���� ���� ���� ���� ���� ���� ����

ΊOHIXLWH�VXE�WUD¿F ���� ���� ���� ���� ���� ���� ���� ����

H[FHV�GH�ELWXP ���� ���� ���� ���� 0.30 ���� ���� ����

3LHWULΊ

FRPSDFWDW��XOHL ���� ���� ���� ���� ���� ���� ���� ����

QHFRPSDFWDW ���� ���� ���� ���� ���� ���� ���� ����

CenuΊi

FRPSDFWDWH ���� ���� ���� ���� ���� ���� ���� ����

3LDWUă

FRQFDVDWă ���� ���� ���� ���� ���� ���� ���� ����

*KHDΌă

netedă 0.10 ���� ���� 0.20 ���� 0.10 ���� 0.10

=ăpadă

FRPSDFWDWă 0.30 ���� ���� ���� 0.30 ���� 0.30 ����

QHFRPSDFWDWă 0.10 ���� 0.10 0.20 0.30 ���� 0.30 ����

Tabelul nr. 8���&RH¿FLHQΌL�GH�IUHFDUH�SQHX�FDURVDELO�vQ�IXQFΌLH�GH�WLSXO�VXSUDIHΌHL�FDURVDELOH�
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ÌQ�DFHODΊL�PRG��VH�SRDWH�GHWDOLD�ΊL�PR-
GXO�GH�HYDOXDUH�D�FDSDFLWăΌLL�SRUWDQWH�UH-
ziduale a structurii rutiere analizate, folo-
VLQG�SULQFLSLXO�UHPRUFLL�):'�VDX�DO�3kUJKLHL�
%HQNHOPDQ�PRGHUQL]DWH��YH]L�)LJ����D��E��

Prelucrarea datelor din teren privind 
FDSDFLWDWHD� SRUWDQWă� D� VWUXFWXULL� UXWLHUH�
SUHVXSXQH�PDL�PXOWH�HWDSH��

&X�VRIW�XO�):'��PRGXOLL�GH�HODVWLFLWDWH�
VH�SRW�FDOFXOD�FX�SURJUDPXO�5R6\�'HVLJQ�
FRQIRUP�WDEHOXOXL�QU����

3UHOXFUDUHD�WDEHOHORU�FX�PăVXUăWRUL�GH�
FDSDFLWDWH� SRUWDQWă� V�D� IăFXW� SULQ� FXPXO�
GH� ULJLGLWDWH� vQWUH� VWUDWXO� +��� GLQ� EDODVW�
VWDELOL]DW� ΊL�$%���DVWIHO� vQFkW� Vă�VH�SRDWă�
SXQH�vQ�HYLGHQΌă�ΊL�DSRUWXO�VWUXFWXULL�UXWLH-
UH�WLS�VHPLULJLG��

/XkQG� vQ� FRQVLGHUDUH�� VSUH� H[HPSOX��
YDORULOH�PRGXOLORU�XWLOL]DWH� OD�GLPHQVLRQD-
rea structurii rutiere pentru autostrada în 
SURLHFWXO�WHKQLF�SHQWUX�$%��GH������03D��
ΊL�SHQWUX�%DODVW�6WDELOL]DW�GH������03D��VH�
SRDWH�FDOFXOD�PRGXOXO�PHGLX�HFKLYDOHQW�DO�
FHORU�GRXă�VWUDWXUL�FDUH�OXFUHD]ă�vPSUHXQă�
FX�UHODΌLD�FXQRVFXWă�
(P� �̂ >�($%���������(%6����@���>K$%��K%6@`���� ������03D

3HQWUX�PăVXUăWRULOH�GH�FDSDFLWDWH�SRU-
WDQWă� HIHFWXDWH� SH� EDODVW� ΊL� SH� XPSOXWX-
Uă� GLQ� SăPkQW� +��� JURVLPLOH� VWUDWXULORU�
UXWLHUH�YRU�¿� vQVă�VWDELOLWH�DVWIHO� vQFkW� Vă�
¿H� UHVSHFWDWH� FULWHULLOH� GH� GLPHQVLRQDUH��
FRQIRUP� 1RUPDWLYXOXL� LQGLFDWLY� 3'� ����
�1RUPDWLY�SHQWUX�GLPHQVLRQDUHD�VWUXFWXUL-
ORU�UXWLHUH�ÀH[LELOH�ΊL�VHPLULJLGH��

&DSDFLWDWHD�SRUWDQWă�OD�QLYHOXO�SDWXOXL�
GUXPXOXL�LQÀXHQΌHD]ă�vQ�PRG�GHWHUPLQDQW�
JURVLPHD�WRWDOă�D�VWUXFWXULL�UXWLHUH�

%,%/,2*5$),(�
- Normativ ind. AND 540 ... Normativ 

pentru determinarea stăULL�WHKQLFH�
OD�VWUXFWXUL�UXWLHUH�ÀH[LELOH�Ίi 
VHPLULJLGH��

- Normativ ind. CD 155 ... InstrucΌiuni 
WHKQLFH�SULYLQG�GHWHUPLQDUHD�VWării 
WHKQLFH�OD�GUXPXUL�QDΌLRQDOH�

- Normativ ind. AND 547 ... Normativ 
pentru prevenirea Ίi remedierea 
defecΌiunilor la îmbrăcăminΌi 
UXWLHUH�PRGHUQH�

- Normativ ind. AND 699 ... 
Normativ pentru întreΌinerea 
drumurilor naΌionale pe criterii de 
performanΌă�

��1RUPDWLY�LQG��3'���������1RUPDWLY�
pentru dimensionarea structurilor 
UXWLHUH�ÀH[LELOH�ΊL�VHPLULJLGH�

��$JUHPHQW�7HKQLF����������������
3URFHGHX�SHQWUX�GHWHUPLQDUHD�
modulului de deformaΌie Ίi a 
gradului de compactare pentru 
terasamente, straturi de fundaΌie 
Ίi de bază�����0HWRGD�=251�

��0LKDL�',&8�����ÎmbrăcăminΌi rutiere, 
investigaΌii Ίi interpretări ......... 
&XUV�87&%��(G�������&RQVSUHV�

��0LKDL�',&8�����8QHOH�WHKQRORJLL�
aplicate la lucrări de drumuri 
����������&XUV�87&%��(G�������
&RQVSUHV�

��0LKDL�',&8�����([WUDVH�GLQ�GLYHUVH�
H[SHUWL]H�WHKQLFH�VSHFLDOLWDWHD�
drumuri.

�)LJ����D��E��F���3UHOXDUH�SULQ�VFDQDUHD�VXSUDIHΌHL�FDURVDELOH

a

b
c

)LJ����D��E���(YDOXDUH�D�FDSDFLWăΌLL�SRUWDQWH�UH]LGXDOH�D�VWUXFWXULL�UXWLHUH�IRORVLQG�SULQFLSLXO�UHPRUFLL�):'
VDX�D�3kUJKLHL�%HQNHOPDQ�PRGHUQL]DWH

NP�� strat (�
�03D�

E2
�03D�

Ep
�03D�

H1
�PP�

H2
�PP�

Tabelul nr. 9���0RGXOLL�GH�HODVWLFLWDWH�VH�SRW�FDOFXOD�FX�SURJUDPXO�5R6\�'HVLJQ

a b

8QGH��
(����PRGXO�GH�HODVWLFLWDWH�FRPSR]LW�SHQWUX�DVIDOW�ΊL�EDODVW�VWDELOL]DW�
(���(S�±�PRGXOL�GH�HODVWLFLWDWH�SHQWUX�EDODVW�ΊL�SăPkQW�
+���+��±�JURVLPLOH�VWUDWXULORU�VXSHULRDUH�FRPSXVH�ΊL�JUDQXODUH�
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32/21,$�
3URLHFW�GH�GUXP�H[SUHV�GLQ�FDGUXO�9LD�&DUSDWLD��DWULEXLW�675$%$*

675$%$*�OXFUHD]ă� OD�GRXă�WURQ-
VRDQH� DOH� DXWRVWUă]LL� 6��� GLQ�
3RORQLD�� SDUWH� D� $XWRVWUă]LL�
WUDQVQDΌLRQDOH�9LD�&DUSDWLD��QRLOH�
WURQVRDQH� ¿LQG� SURJUDPDWH� Vă�
VH� GHVFKLGă� WUD¿FXOXL� vQ� ������
&RPSDQLD�YD�FRQVWUXL�R�SRUΌLXQH�

GH����NP�D�WUDVHXOXL�vQ�9RLHYRGDWXO�3RGODVNLH�GLQ�QRUGXO�3RORQLHL��
vQ�FDGUXO�XQLL�SDFKHW�GH� OXFUăUL� vQ�YDORDUH�GH������PLOLRDQH�GH�
HXUR��SRWULYLW�UHYLVWHL�:RUOG�+LJKZD\V��&RQWUDFWXO�GH�SURLHFWDUH�
ΊL� FRQVWUXFΌLH� HVWH� SHQWUX� R� QRXă� SRUΌLXQH� D� 6��� vQWUH� %LHOVN�
3RGODVNL�:HVW� ΊL�%RüNL��&RQWUDFWXO�D� IRVW�DWULEXLW�675$%$*�GH�
FăWUH�'LUHFΌLD�*HQHUDOă�SHQWUX�'UXPXUL�1DΌLRQDOH�ΊL�$XWRVWUă]L�
GLQ�3RORQLD��*'''L$���675$%$*�YD�FRQVWUXL�DXWRVWUDGD�FX�GRXă�
EHQ]L�SH�DPEHOH�VHQVXUL��OD�FDUH�VH�YRU�DGăXJD�EHQ]L�VXSOLPHQWDUH�
SHQWUX�DPEHOH�VHQVXUL��$FHDVWD�HVWH�D�GRXD�SRUΌLXQH�D�DXWRVWUă]LL�
6���GLQ�3RORQLD�SHQWUX�FDUH�675$%$*�D�SULPLW�XQ�FRQWUDFW��)LUPD�
D�FkΊWLJDW�OLFLWDΌLD�SHQWUX�R�VHFΌLXQH�GH����NP�D�6���vQWUH�%RüNL�vQ�
0DOHZLFH�vQ�VHSWHPEULH�������LDU�SURJUDPXO�SUHYHGH�FD�DPEHOH�
Vă�¿H�¿QDOL]DWH�vQ�������6���IDFH�SDUWH�GLQ�UHΌHDXD�GH�DXWRVWUă]L�
WUDQVQDΌLRQDOH�SODQL¿FDWă�9LD�&DUSDWLD��FDUH�YD�FRQHFWD�.ODLSŏGD�
GLQ�/LWXDQLD�FX�6DORQLF�GLQ�*UHFLD��&kQG�YD�¿�¿QDOL]DWă��UHΌHDXD�YD�
OHJD�SRUWXULOH�0ăULL�%DOWLFH�GH�SRUWXULOH�0ăULL�(JHH�ΊL�0ăULL�1HJUH�

),1/$1'$�
$�vQFHSXW�SURFHVXO�GH�OLFLWDʖLH�SHQWUX�XQ�SURLHFW�UXWLHU�PDMRU

)LQODQGD� D� SODQL¿FDW� R� QRXă�
ΊRVHD� SHQWUX� D� OHJD� LQVXOD�
+DLOXRWR� GH� FRQWLQHQW�� LDU�
SUR�FHVXO� GH� OLFLWDΌLH� SHQ-
WUX� +DLOXRWR� &DXVHZD\� HVWH�
vQ� GHVIăΊXUDUH�� 3URFHGXUD� D�
IRVW� GHVFKLVă� vQ� RFWRPEULH�

����� ΊL� XUPHD]ă� Vă� VH� vQFKLGă� vQ�DO� GRLOHD� WULPHVWUX�GLQ�������
3URLHFWXO�HVWH�JHVWLRQDW�GH�$JHQΌLD�)LQODQGH]ă�SHQWUX�,QIUDVWUXFWXUD�
7UDQVSRUWXULORU��)7,$���&RQVWUXFΌLD�GUXPXOXL�GH�����NP�YD�FRVWD����
GH�PLOLRDQH�GH�HXUR��FRQIRUP�UHYLVWHL�:RUOG�+LJKZD\V��/XFUăULOH�YRU�
vQFHSH�vQ�DO�GRLOHD�WULPHVWUX�DO�DQXOXL������ΊL�VXQW�SURJUDPDWH�Vă�¿H�
¿QDOL]DWH�SkQă�OD�VIkUΊLWXO�DQXOXL�������/XFUDUHD�LQFOXGH�FRQVWUXL-
UHD�D�GRXă�SRGXUL��LDU�¿HFDUH�GLQWUH�HOH�YD�PăVXUD�����P�OXQJLPH��
'UXPXO�YD�OHJD�SHQLQVXOD�+XLNNX�GH�SH�LQVXOD�+DLOXRWR�FX�5LXWXQNDUL�
GH�SH�FRQWLQHQW��VLWXDW�DSURDSH�GH�RUDΊXO�2XOX�GLQ�FHQWUXO�)LQODQGHL�

586,$�
3URLHFW�GH�DXWRVWUDGĄ�GH�OHJĄWXUĄ�FX�7DWDUVWDQXO

8Q�QRX�SURLHFW�GH�GUXP�SHQ-
WUX�5HSXEOLFD�7DWDUVWDQ��XQD�
GLQWUH�UHSXEOLFLOH�5XVLHL�DÀDWH�
OD�HVW�GH�0RVFRYD��HVWH�vQ�FXUV�
GH� SODQL¿FDUH� ΊL� LPSOHPHQ-
WDUH�� DQXQΌă� UHYLVWD� :RUOG�
+LJKZD\V��/XFUăULOH�YRU�GXFH�

OD�FRQVWUXLUHD�ID]HL�D�GRXD�D�$XWRVWUă]LL�0���$FHDVWă�SRUΌLXQH�GH�
ΊRVHD�YD�UXOD�vQ�MXUXO�1LMQHNDPVN�ΊL�1DEHUH]KQ\H�&KHOQ\��3RUΌLXQHD�
GH����NP�GH�DXWRVWUDGă�SUH]LQWă�R�VHULH�GH�SURYRFăUL�WHKQLFH��XQ�
SRG�FDUH�WUDYHUVHD]ă�UkXO�.DPD�¿LQG�FHD�PDL�PDUH�VWUXFWXUă�FLYLOă�
D�WUDVHXOXL��3URLHFWXO�YD�FRQWULEXL�OD�vPEXQăWăΌLUHD�WUDQVSRUWXOXL�vQ�
5XVLD��RIHULQG�R�FRQH[LXQH�OD�DXWRVWUDGă�PDL�UDSLGă�ΊL�PDL�VLJXUă�ΊL�
FX�R�FDSDFLWDWH�PDL�PDUH�GH�UXODUH�

&�1�$�,�5� Q�5HWURVSHFWLYD�OXQLL�RFWRPEULH��&�1�$�,�5��6�$� 
D�GHVHPQDW�FkΊWLJăWRUXO�SHQWUX�3URLHFWDUHD�ΊL�([HFXΌLD� 
/RWXOXL���DO�$XWRVWUă]LL�GH�&HQWXUă�%XFXUHΊWL�1RUG ............. 1

&�1�$�,�5� Q�&RPXQLFDW�GH�SUHVă��&RQJUHVXO�,76 
5RPkQLD�±������Q Lucian ILINA��$YDQVXO�WHKQRORJLF�ΊL 
VLVWHPHOH�LQWHOLJHQWH�GH�WUDQVSRUW�FXQRVF�R�GH]YROWDUH 
GLQ�FH�vQ�FH�PDL�DFFHOHUDWă�ΊL�GH�SHUVSHFWLYă�Q�&RVPLQ 
%,*,&Ă��ΉHI�%LURX�'H]YROWDUH�$SOLFDΌLL�,QWHUQH�&�1�$�,�5�� 
Ä'H�OD�vQFHSXWXO�DQXOXL��DP�GH]YROWDW���DSOLFDΌLL³ ............... 3

)/$6+ Q�&�1�$�,�5��6�$��D�GHVHPQDW�FkΊWLJăWRUXO�SHQWUX�
HODERUDUHD�6WXGLLORU�GH�3UHIH]DELOLWDWH�ΊL�)H]DELOLWDWH�QHFH� 
VDUH�FRQVWUXFΌLHL�'UXPXOXL�([SUHV�%XFXUHΊWL��7kUJRYLΊWH ..... 5

6ROXΌLL�WHKQLFH Q�$OHJHUHD�SRWULYLWă�SHQWUX�SURLHFWXO�
GXPQHDYRDVWUă��6LVWHPH�7HQVDU�SHQWUX�VWUXFWXUL 
GH�VSULMLQ�ΊL�FXOHH�GH�SRG��FX�EORFKHΌL�PRGXODUL 
ΊL�JHRJULOH�XQLD[LDOH ...................................................... 6

'H]YROWDUH�UHJLRQDOă Q�0DQDJHPHQW�XUEDQ��$QDOL]D�
FRPSDUDWLYă�SULYLQG�FDUDFWHULVWLFLOH�GH�GH]YROWDUH�DOH�
0XQLFLSLXOXL�&OXM�1DSRFD��MXGHΌ�&OXM��2UDΊXOXL�6HLQL� 
MXGHΌ�0DUDPXUHΊ�ΊL�&RPXQHL�%RGHΊWL��MXGHΌ�1HDPΌ............ 8

(9(1,0(17 Q�$VRFLDĠLD�3URIHVLRQDOă�GH�'UXPXUL�úL�3RGXUL 
GLQ�5RPkQLD�RUJDQL]HD]ă�vPSUHXQă�FX�&RPSDQLD�1DĠLRQDOă 
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