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Etude technique en APD du dédoublement de 

la route nationale N°23 entre Laghouat et 

Aflou de PK373+000 au PK383+000 sur 10 km 

avec conception d’un échangeur 
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qe�vga_dvxa_v�e^d�_c�`gd]bfg_�db�^�}ie�fnie~�`�`e���ke^�de`w]bgd_be^�db�^�ng^^e^~�ed�e^d�

we_�g}}evd]�wgb�ie^�de`w]bgd_be^�g`nfgcde^�ie^�wi_^�vxg_ke^�ke^�vackfdfac^�vif`gdf|_e^C�l_^^f�
wi_^fe_b^� vxebvxe_b^� acd� }gfd� ke^� ]d_ke^� g}fc� ke� k]`acdbeb� ^ac� e}}ed� n]c]}f|_e� kgc^� ie^�
beh�de`ecd^�nfd_`fce_�C�

�� �+262'(+2).�5*�,()*+,-)*,�5(.'�6&'�176(.8&'�92+*12.&*3���
qj_dfif^gdfac� k_� vga_dvxa_v� kgc^� ie^� `]igcye^� nfd_`fce_�� wa_b� ig� vac^db_vdfac� ke^�

ba_de^C�
qevga_dvxa_v�]dgfd~���i�abfyfce~�_dfif^]�kgc^�ig�vac^db_vdfac�ke^�ba_de^�^_b�}ab`e�ke�wgh]^C�qe�wbav]k]�
beckgfd�ig�^_b}gve�yif^^gcde~�|_af|_e�k_bgnie~�ed�ie�va_d�ke�vac^db_vdfac~�wbaxfnfdf}C�ze�c�e^d�|_�g_�k]n_d�
k_�/4e�^f�vie�|_e� ie� vga_dvxa_v� }_d�_dfif^]� va``e�gkkfdf}� ec�wedfde^�|_gcdfd]^�kgc^�ke^� beh�de`ecd^�
nfd_`fce_�C�

me�qg_kecxeby�}fd�ie�wbe`feb�e^^gf�ec�=9B9�wa_b�`akf}feb�ie^�ifgcd^�nfd_`fce_��ec�p�g{a_dgcd�k_�
vga_dvxa_v� ed� wa_b� `eddbe� g_� wafcd� _c� wbav]k]� ke� `gig�gyeC� zeweckgcd~� �� vg_^e� ke� kf}}fv_id]^�
devxcf|_e^�becvacdb]e^�kgc^�ig�b]gif^gdfac�ke�^e^�e^^gf^~�^ac�wbav]k]�}_d�k]igf^^]�{_^|_�ec�=B=�~�w]bfake�
��ig|_eiie��bf�be�bewbfd�ie^�dbghg_��ke�bevxebvxeC�Mcdbe�=B=��ed�=B04~�ac�}fd�`fiie�_^gye^�k_�vga_dvxa_v�
kgc^� ie� nfd_`e� ^a_^� kfheb^e^� }ab`e^� ed� vevf^gc^� vaccg�dbe� h]bfdgnie`ecd� ^ac� fc}i_ecve� ^_b� ie^�
wbawbf]d]^� k_� nfd_`eC� ze� c�e^d� |_�g_� k]n_d� ke^� gcc]e^� 04� |_e� ke^� ]d_ke^� wa_^^]e^� ^_b� i�e`wiaf� k_�
vga_dvxa_v�ybgc_i]�a_�ec�wa_kbe�hfbecd�ie�{a_b�kgc^�ie^�wgp^�^vgckfcghe^�ed�ec�rbgcke��bedgyce���ac�
e�g`fcg�i�fc}i_ecve�k_�vga_dvxa_v�ec�wa_kbe�^_b�ie^�wbawbf]d]^�bx]aiayf|_e^�k_�nfd_`e�ec�ignabgdafbe�
w_f^�^_b�ie�vxgcdfebC�

�� ig� `�`e� ]wa|_e~� ac� e�w]bf`ecdgfd� i�gkkfdfac� ke� wedfde^� |_gcdfd]^� ke� vga_dvxa_v� kgc^� k_�
ya_kbac���veweckgcd~���vg_^e�ke�i�fcva`wgdfnfifd]�k_�vga_dvxa_v�ghev�ie�ya_kbac~�ie�wbak_fd�c�]dgfd�wg^�
gk]|_gd� wa_b� _dfif^gdfac� va``e� ifgcd� kgc^� ig� vac^db_vdfac� ke� ba_de^C� �i^� e^^gp�becd� wgb� ig� ^_fde� _c�
vga_dvxa_v�cgd_bei�`akf}f]���fi�}_d�`acdb]�|_e�ie�vga_dvxa_v�vxiabf}f]�`]igcy]�g_�ya_bkac�kaccgfd�_c�
ifgcd�vga_dvxa_d]~�`gf^�ig�}gfnie�^dgnfifd]�vxf`f|_e�k_�ifgcd�ec�e`w�vxg�i�_^gyeC�

�� 	&'�(/(.+(8&'�5&�6#(:)*+�5&'�,()*+,-)*,'�(*�92+*1&���
qe^�wbfcvfwg_��ghgcdgye^�ke� i�gkkfdfac�k_�vga_dvxa_v�g_�nfd_`e�we_hecd��dbe� b]^_`]^�

gfc^f���

�� qe�nfd_`e�vacdecgcd�k_�vga_dvxa_v�e^d�`afc^�^_^vewdfnie���ig�de`w]bgd_beC�

�� qe^�`]igcye^�g_�nfd_`e�vga_dvxa_v�^acd�wi_^�b]^f^dgcd^���ig�k]}ab`gdfac�web`gcecde���
de`w]bgd_be�k�]d]C�

�� qe^�beh�de`ecd^�g_�nfd_`e�vga_dvxa_v�^acd�wi_^�b]^f^dgcd^���ig�}gdfy_eC�

�� qe^�beh�de`ecd^�g_�nfd_`e�vga_dvxa_v�^_nf^^ecd�`afc^�ke�ka``gye^�g_��}f^^_be^�ke�
b]}ie�facC�

�� qe^�beh�de`ecd^�g_�nfd_`e�vga_dvxa_v�^acd�wi_^�f`web`]gnie^���i�gfb�ed���i�eg_�ed�^acd�
gfc^f�wi_^�k_bgnie^C�

�� me^� dbgfde`ecd^�ke� ^_b}gve�ed�ke^�w]c]dbgdfac^�we_hecd��dbe�wa^]^�va``e�`e`nbgce�
gn^abngcd�ie^�vacdbgfcde^�ed�gfc^f�b]k_fbe�vac^fk]bgnie`ecd�ig�b]}ie�fac�ke^�}f^^_be^C�

�� qe�nfd_`e�vga_dvxa_v�g_y`ecde� ig� d]cgvfd]�k_� beh�de`ecd�a_� ^g� vgwgvfd]�k�gn^abneb�
i�]cebyfeC�

�� qe� nfd_`e�vga_dvxa_v� g_y`ecde� ig� b]^f^dgcve� g_� hfefiif^^e`ecd� k_� beh�de`ecdC� qg�
Lg^�gdvxeogc�g�_ce�deiie�vac}fgcve�kgc^�ie^�ghgcdgye^�gwwabd]^�wgb�i�fcvabwabgdfac�ke�
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vga_dvxa_v� kgc^� ie� nfd_`e� |_�eiie� hg� aw]beb� ^g� wbawbe� _^fce� ke� b]v_w]bgdfac� k_�

vga_dvxa_v�ke^�hfe_��wce_^�g}fc�ke�i�fcdbak_fbe�kgc^�^e^�`]igcye^�nfd_`fce_��ed�^e^�
dbgfde`ecd^�ke�^_b}gveC�
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qe^�ifgcd^�vga_dvxa_d]^�e`wiap]^�kgc^�ie^�`]igcye^�nfd_`fce_��^acd�va`wa^]^�k�_c�

vga_dvxa_v�cgd_bei�a_�k�_c�]ig^da`�be�^pcdx]df|_eC�
qe�vga_dvxa_v�cgd_bei�a_�ie�igde��vac^dfd_e�ie�`efiie_b�gk{_hgcd�wa_b�g`]ifabeb�ie^�|_gifd]^�k_�
nfd_`eC�zeweckgcd~�ie�vga_dvxa_v�^pcdx]df|_e�e^d�`afc^�va de_��ed�i�_dfif^gdfac�ke^�
vga_dvxa_v^�vxiabawb�ce~�f^awb�ce�ed�n_dgkf�ce�^dfbai�e^d�bevacc_e�ec�vac^db_vdfac�ba_df�beC�

qe� igde��e^d�_ce�]`_i^fac�cgd_beiie�k�xpkbavgbn_be^�ke�vga_dvxa_v~�kacd� ig�kf`ec^fac�
ke^�wgbdfv_ie^�e^d�ke�i�abkbe�k_�`fvbacC�q�]`_i^f}fgcd�e^d�vac^dfd_]�ke�wbad]fce^�cgd_beiie^�|_f�
vac}�becd�g_��wgbdfv_ie^�ke�vga_dvxa_v�ke^�vxgbye^�]ievdba�c]ygdfhe^C�

qe�igde��`akf}fe�^ec^fnie`ecd�ie^�vgbgvd]bf^df|_e^�k_�nfd_`e�vacdbgfbe`ecd���ig�wa_kbe�
ke�vga_dvxa_v�h_ivgcf^]�wbahecgcd~� ecdbe�g_dbe^~�ke�k]vxed^� ed�ke� b]y]c]bgdfacC�q�_dfif^gdfac�
k_� vga_dvxa_v� ^a_^� }ab`e� ke� }e_fiie� e^d� db�^� if`fd]e� �� vg_^e� ke� va`wifvgdfac^� iab^� ke� ig�
wb]wgbgdfac� ed� ke� ig� wb]^ecve� wa^^fnie� k�f`w_bed]^� fck]^fbgnie^� va``e� ie� ^a_}beC�tc�_dfif^e�
kacv� ie� vga_dvxa_v� cgd_bei� ^a_^� }ab`e� ke� wa_kbe~� kacd� ie^� `gb|_e^� va``ebvfgie^� ie^� wi_^�
vacc_e^� ^acd��� ie� w_ihgde�~� wa_kbe� ke� vga_dvxa_v� cac� h_ivgcf^]~� gfc^f� |_e� ie� bakab_n~� ie�
`egiab_n�ed�ie�xgbvb_`n�|_f�^acd�ke^�wa_kbe^�ke�vga_dvxa_v�}gfnie`ecd�h_ivgcf^]C�

qe�vga_dvxa_v�ec�wa_kbe�e^d�_dfif^]�kgc^�ig�}gnbfvgdfac�ke�`]igcye�nfd_`fce_����gfc^f~�ie�
`egiab_n� e^d� g{a_d]� g_�� gyb]ygd^� kgc^� ie� `gig�e_b� va``e� _c� }fiieb~� ghgcd� ie� ifgcdC� qg�
devxcaiayfe�ke�i�fcdbak_vdfac�ke^�wa_kbe^�ke�vga_dvxa_v�kgc^�ie�nfd_`e�k]weck�ke�ig�cgd_be�ke�
ig�wa_kbe�ed�k_�dpwe�ke�nfd_`e�Ohf^|_e_��a_�}i_�]KC��i�e^d�wi_^�kf}}fvfie�veweckgcd�k�fcdbak_fbe�
ke^�wa_kbe^�ke�vga_dvxa_v�h_ivgcf^]�|_e�cac�h_ivgcf^]�ed�ve^�kebcf�be^�^acd�`afc^�va de_^e^C�
qe� dgnieg_� ^_fhgcd~� wb]^ecde� _ce� vig^^f}fvgdfac� ke^� vga_dvxa_v^� _dfif^]^� kgc^� ie^� `]igcye^�
nfd_`fce_�~� ie� yba_we� g_|_ei� vxgv_c� gwwgbdfecd~� ie_b� ]dgd� a_� ie_b� }ab`e� ed� _ce� ke^vbfwdfac�
^a``gfbe�ke�ie_b^�vgbgvd]bf^df|_e^C�
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6a_kbe�ke�vga_dvxa_v�cac�h_ivgcf^]�v�e^d���kfbe�cac�dbgfd]�vgb�ie�

^a_}be�ed�vacdecgcd��4¡�ke�}fiieb�`fc]bgiC�

qgde��ke�vga_dvxa_v�^dgnfif^]���ig�^a_ke�ed�|_f�we_d��dbe�

vacvecdb]���8A¡C�

6a_kbe�ke�vga_dvxa_v�i]y�be`ecd�h_ivgcf^]�vacdecgcd�B�¡�ke�

vga_dvxa_v�ed�/¡�ke�^a_}beC�
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dbgfde`ecd^�ke�^_b}gve�we_d��dbe�vac^ebh]�weckgcd�/��xe_be^���_ce�de`w]bgd_be�ke�=�4��z�^gc^�

|_�fi�c�p�gfd�k]d]bfabgdfac�fcgk`f^^fnie�k_�vga_dvxa_v�kf^web^]C�6gb�vacdbe~�^f�ig�de`w]bgd_be�k_�

ifgcd�gddefcd�=�4��z~�fi�kafd��dbe�]deck_�ec�kekgc^�ke�^f��xe_be^C�

�� �4)96?1&�5&�52'<&4'2).�5*�,()*+,-)*,�5(.'�6&�92+*1&���
�i�e^d�wi_^�kf}}fvfie�k�fcdbak_fbe�kgc^�ie�nfd_`e�ke^�wa_kbe^�ke�vga_dvxa_v�h_ivgcf^]�|_e�

ke^�wa_kbe^�ke�vga_dvxa_v�cac�h_ivgcf^]C�qe�`ake�k�fcdbak_vdfac�ke^�wa_kbe^�ke�vga_dvxa_v�

kgc^� ie�nfd_`e�k]weck�ke� ig�cgd_be�ke� ig�wa_kbe� ed�k_� dpwe�ke�nfd_`e� Ohf^|_e_��a_� }i_�]KC�

lhev�ig�wa_kbe�ke�vga_dvxa_v�cac�h_ivgcf^]�va``e�wgb�e�e`wie�ie�6_ihgde��ac�kafd�b]wgckbe�

veiie�vf�ec�va_vxe^�`fcve^���ig�^_b}gve�k_�nfd_`e�|_e�i�ac�vxg_}}e�{_^|_���_ce�de`w]bgd_be�ke�

=/4�z���=�4�z~�wa_b�ie�nfd_`e�hf^|_e_��a_�=/4���=0A�z�wa_b�ie�nfd_`e�}i_�]C��i�}g_d�^�g^^_beb�

|_e� vxg|_e� va_vxe� wb]v]kecde� ^afd� nfec� `]igcy]e� g_� nfd_`e� ghgcd� k�]wgckbe� _ce� ca_heiie�

va_vxeC� tc� `]igcye� ig� wa_kbe� ke� vga_dvxa_v� h_ivgcf^]� �� _c� nfd_`e� hf^|_e_�� ke� ig�`�`e�

`gcf�be���veweckgcd~�ig�de`w]bgd_be�k_�nfd_`e�ghgcd�i�fcdbak_vdfac�ke�ig�wa_kbe�ke�vga_dvxa_v�

kafd��dbe�va`wbf^e�ecdbe�=�4���=94��z�ed�ig�k_b]e�k_�`gig�gye�we_d�hgbfeb�ecdbe�4CA���9�xe_be^C�

tc� andfecd� k_� nfd_`e� vga_dvxa_d]� }i_fke� ec� }i_�gcd� ie� nfd_`e�vga_dvxa_d]� hf^|_e_�� vgb� ie�

b]yf`e�ke�de`w]bgd_be�e�fy]�ed�ig�k_b]e�k_�`gig�gye�ce�vachfeccecd�wg^�g_�}i_�C�

Mc� y]c]bgi~� ac� andfecd� ke� `efiie_b^� ifgcd^� vga_dvxa_d]^� ghev� k_� igde�~� vgb� ^ac� wafk^�

`ai]v_igfbe� e^d� wi_^� ]ieh]� ed� fi� ^e� `]igcye� ed� ^e� kf^web^e� wi_^� }gvfie`ecd� kgc^� ie� nfd_`e�

Owgbdfv_if�be`ecd�kgc^�i�]`_i^fac�ke�nfd_`eKC�zeweckgcd~�ghev�i�]`_i^fac�g}fc�k�e`w�vxeb�ie�

igde��ke�`a_^^eb�ec�wb]^ecve�ke�i�eg_�iab^�k_�`gig�gye���vxg_k�O=0Ae4��zK~�ac�kafd�g{a_deb�_c�

wbak_fd� gcdf`a_^^e� g_� nfd_`eC�tc�kafd� fcdbak_fbe� ie� igde�� kgc^� i�]`_i^fac� wgb� wedfde^� ka^e^�

^_fhgcd�_c�{ed�}fc�b]wgbdf���ig�^_b}gve�k_�nfd_`e�ed�ie�`gig�eb�ke�^abde���ve�|_�fi�ce�be^de�wg^���

ig�^_b}gve�k_�nfd_`e�weckgcd�wi_^�ke�04�^evacke^�ec�h_e�k�]hfdeb�^g�vagy_igdfacC�uce�}af^�ie�

igde��fcdbak_fd~�ie�`]igcye�e^d�be}bafkf�{_^|_���=04��z�ed�`gig�]�weckgcd�/4�`fc_de^C�

qe�kfg`�dbe�ke^�wgbdfv_ie^�ke�vga_dvxa_v�k_�igde��e^d�ec�`apecce�A�����}af^�wi_^�wedfd�

|_e� vei_f� ke^� wgbdfv_ie^� ke� nfd_`eC� tc� an^ebhe� iab^� ke� ig� b_wd_be� ke� i�]`_i^fac� |_e� ie^�

wgbdfv_ie^� ke� vga_dvxa_v� ^e� dba_hecd� e`wbf^acc]e^� g_� ^efc� k_� nfd_`e� ed� ie^� wgbdfv_ie^� ke�

nfd_`e�^�gvvaiecd�ecdbe�eiie^C�qe�vga_dvxa_v�gfc^f�`]igcy]�e^d�wi_^�}fce`ecd�kf^web^]�g_�^efc�

k_� ifgcd�|_e�kgc^� ie�vg^�k_�vga_dvxa_v�ybgc_igfbe~�ve�|_f�web`ed�_c�yac}ie`ecd�`efiie_b�ed�

wi_^�bgwfke�ke^�wgbdfv_ie^�ke�vga_dvxa_v�ed�ie_b�kf^web^fac�wi_^�xa`ay�ceC�

6a_b� wb]wgbeb� _ce� ]`_i^fac� ke� nfd_`e� gcfacf|_e~� ac� _dfif^e� xgnfd_eiie`ecd� k_� igde��

^dgnfif^]� �� i�gfke� k�g``acfg|_eC� 6a_b� ie^� ]`_i^fac^� vgdfacf|_e^� ie� igde�� e^d� wb]gignie`ecd�

gvfkf}f]C� qe� k]igf� ke� vac^ebhgdfac� ke^� `]igcye^� nfd_`e� vga_dvxa_v� hgbfe� ^eiac� ig�
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de`w]bgd_be��� �� ig� de`w]bgd_be� ke� ig� wf�ve~� ac� we_d� ie^� vac^ebheb� weckgcd� _c� de`w^�

fck]deb`fc]~� veweckgcd� �� =/4� �z� ac� we_d� ie^� vac^ebheb� weckgcd� _ce� ^e`gfce� ed� �� /44�z�

weckgcd�_ce�xe_be�da_d�g_�wi_^C�

qe^� bevxebvxe^� ^_b� ie^� ifgcd^� vga_dvxa_d]^� wabdecd� k�ghgcdgye� ^_b� ig� `f^e� g_� wafcd� ke�

`]dxake^�web`eddgcd�ke�kf`fc_eb�ig�ke^db_vdfac�k_�vga_dvxa_v�iab^�k_�`gig�gye~�vevf�kgc^�ie�

n_d� k�gvvba�dbe� ig� dece_b� ec� vga_dvxa_v� e}}fvgve~� ed� wgb� vac^]|_ecd� b]k_fbe� ig� dece_b� ec�

vga_dvxa_v�nb_d�ed�ie�va d�ke^�`]igcye^C�

�� �*&6@*&'�&3&1<6&'�5=*+262'(+2).���
�� �&/0+&1&.+'�92+*12.&*3���

q�gk{_hgcd�ie�wi_^�b]wgck_�e^d�ie�vga_dvxa_v�cgd_bei�^a_^�}ab`e�ke�wa_kbe�va``e�ie�

6_ihgde�~�ie�\akab_n~�ie��egiab_n�ed�ie�sgbvb_`nC�qe��egiab_n�|_f�e^d�i]y�be`ecd�h_ivgcf^]�

ec�^_b}gve�e^d�i�gk{_hgcd�ie�wi_^�_dfif^]�kgc^�ie^�n]dac^�nfd_`fce_��ke^dfc]^���i�e�]v_dfac�k�_ce�

va_vxe�ke�ba_ie`ecd�ke�}gfnie�]wgf^^e_bC�

tc� we_d� vfdeb� _c� ybgck� ca`nbe� k�e�e`wie^� k�_dfif^gdfac� ke� vga_dvxa_v^� kgc^� ie^�

`]igcye^~�wgb�e�e`wie���

�� ���a^dac~�ac�g�_dfif^]�_ce�]`_i^fac�kaw]e�vacdecgcd��A¡�ke�nfd_`e~�ed�A¡�ke�

vga_dvxa_v�igde��rC\C�LC�

�� ec��bgcve~�ig�vxg_^^]e�}f^^_b]e�ke�ig�wf^de�k�echai�ke�i�g]bawabd�ke�zxg_`acd~�g�

]d]� beh�d_e� ghev� _c`]igcye� �� i�]`_i^fac� ke� nfd_`e� va`wbecgcd� A¡� ke� igde��

^dgnfif^]���i�g``acfg|_eC�

�� �� �acdb]gi~� ie� beh�de`ecd� k_� wacd� 6gwfceg_�qenigcv� }_d� b]gif^]� ¥� i�gfke�

k�_c`]igcye� nfd_`e�vga_dvxa_v~� kacd� ie� vga_dvxa_v� cgd_bei� _dfif^]� ]dgfd� _c�

6_ihgde�C�

�� �4(2+&1&.+�5&�'*4;(,&���
qe^�ifgcd^�nfd_`e�vga_dvxa_v�vacdecgcd�echfbac�4C�¡�ke��vga_dvxa_v�e}}fvgve��^acd�

ie^�wi_^�va_bg``ecd�_dfif^]^�kgc^�ie^�dbgfde`ecd^�ke�^_b}gveC�

�i�g�]d]�k]`acdb]�|_e�i�gkkfdfac�ke�vga_dvxa_v�b]k_fd�ie�be^^_gye�kgc^�ie^�dbgfde`ecd^�

ke�^_b}gve~�g_y`ecde�ie_b^�b]^f^dgcve^���ig�k]}ab`gdfac�wgb�de`w^�vxg_k�^a_^�_c�dbg}fv�ia_bk�

ed�kec^e�ed�kf`fc_e�ie�ca`nbe�ke�}f^^_be^�ke�b]}ie�facC�

q�gwwifvgdfac�k_� ifgcd�vga_dvxa_d]�wb]^ecde�^a_hecd�ke^�kf}}fv_id]^C� �i�e^d�]ygie`ecd�

kf}}fvfie� ke� b]wgckbe� ke^� ifgcd^� vacdecgcd� wi_^� ke� 4CA¡� ke� vga_dvxa_v~� ed� `�`e� �� vedde�

vacvecdbgdfac~� fi� }g_d� da_{a_b^� ^�g^^_beb� |_e� ie� ifgcd� we_d� �dbe� hgwabf^]� ^gc^� kgcyeb� ke�

k_bvf^^e`ecd�ghgcd�ig�hgwabf^gdfacC�

�� �7<(4(+2).�5&'�;2''*4&'���



�
�qe^�zga_dvxa_v^�mgc^�qe^�\eh�de`ecd^��fd_`fce_����zxgwfdbe�4�

�Mqqls���7tu��N�� MC�CLCNC6�
B�

Mc�y]c]bgi~� ie^� }f^^_be^� ^veii]e^��� i�gfke�ke�`gd]bfg_��nfd_`fce_��cac�vga_dvxa_d]^�

b]gwwgbgf^^ecd�bgwfke`ecd�dgckf^�|_e�veiie^�^veii]e^�ghev�_c�`gd]bfg_�nfd_`fce_��vga_dvxa_d]�

^acd�wi_^�k_bgnie^C�

qg� wa_kbe� ke� vga_dvxa_v� e^d� g{a_d]e� g_� `g^dfv� k�g^wxgide� kgc^� ie� `gig�e_b� ed�

`]igcy]e�weckgcd�_ce�xe_be���_ce�xe_be�ed�ke`fe���/44�z�

6i_^fe_b^�e^^gf^�^_b�ba_de�acd�]d]�e}}evd_]^�ghev�k_�`g^dfv�k�g^wxgide�vga_dvxa_d]���ac�

cade� ec�y]c]bgi� |_e� ie�`g^dfv�k�g^wxgide�cac�vga_dvxa_d]� gkkfdfacc]�ke�ybghfeb�a_�cacC�uc�

e�e`wie� dpwe� e^d� `acdb]� ^_b� ie� dgnieg_� O/K~� ie^� b]^_idgd^� andec_^� gwb�^� _c� ed� ke_�� gc^� ke�

^ebhfve�k]`acdbecd�vigfbe`ecd�i�ghgcdgye�k�g{a_deb�k_�vga_dvxa_v�kgc^�_c�`g^dfv�k�g^wxgideC�
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>B�

�A<&�&+�+&.&*4�&.�,()*+,-)*,�>�B�

=�¡�

6]c]dbgdfac����4�

4� 4� lwb�^�=�gc� lwb�^�/�gc^�

�� 9�

=�¡�

6]c]dbgdfac����4�

�4� 4� 4� /�

=0¡�

6]c]dbgdfac����4�

4� sl\z\u�����=C9¡� 4� /�

=0¡�

6]c]dbgdfac����4�

�4� sl\z\u�����=C9¡� 4� 4�

=0¡�

6]c]dbgdfac����4�

4� 6�Mu�M��MNNM���A¡� 4� 4�

=0¡�

6]c]dbgdfac����4�

�4� 6�Mu�M��MNNM���A¡� =� =�

=A¡�

6]c]dbgdfac����4�

4� sl\z\u�����=C9¡� 4� 4�

�� 
).,6*'2).���
qjan{evdf}� ke� cadbe� ]d_ke� e^d~� ke� `acdbeb� ije}}ed� kjg{a_d� ke^� ybgc_igd^� ke� vga_dvxa_v�

bevpvi]^� ^_b� ig� b]^f^dgcve� `]vgcf|_e� ke^� `]igcye^� nfd_`fce_�� _dfif^]^� kgc^� ig� vac^db_vdfac�

ke^�vxg_^^]e^�^a_wie^C�

qg�b]^f^dgcve�`]vgcf|_e�k_�`gd]bfg_�]d_kf]�hgbfe�ec�}acvdfac�ke�ig�dece_b�ec�ifgcd�ed�k_�

wa_bvecdgye�kjg{a_d�ke^�ybgc_igd^�ke�vga_dvxa_vC�
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qe^�b]^_idgd^�andec_^�`acdbecd�|_e� ijg{a_d�ke^�kf}}]becd^�wa_bvecdgye^�ke�ybgc_igd^�ke�

vga_dvxa_v� fc}i_e� wa^fdfhe`ecd� ^_b� ig� b]^f^dgcve� ke^� `]igcye^� nfd_`fce_�� ]d_kf]^C� ze� |_f�

ecva_bgye� igbye`ecd~� ijfcdbak_vdfac� ke� ve� `gd]bfg_� kgc^� ig� vac^db_vdfac� ke^� vxg_^^]e^�

^a_wie^C�
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Mc� liy]bfe~� ghev� ijgvvbaf^^e`ecd� nb_^|_e� k_� wgbv� g_da`anfie� g_� va_b^� ke^� kebcf�be^�
gcc]e^� ecdbg�cgcd� giab^� _c� k]wxg^gye� ecdbe� `adabf^gdfac� ed� fc}bg^db_vd_be^� ke� dbgc^wabdC� ze�
^evde_b� k_� dbgc^wabd� vaccg�d� _ce� h]bfdgnie� `_dgdfacC� uc� ybgck� ca`nbe� ke� wba{ed^� acd� ]d]�
b]gif^]^� a_� ^acd� ec� wxg^e� ke� b]gif^gdfac~� wgbve� |_e� qe� dbgc^wabd� bewb]^ecde� _c� ke^� wfifeb^�
}ackg`ecdg_��k_�k]heiawwe`ecd�]vaca`f|_e�ke�da_d�wgp^C�

qg�vbaf^^gcve�^avfa�]vaca`f|_e�f`wa^e�ig�wb]^ebhgdfac�ed�ig�b]cahgdfac�ke�^e^�`apec^�ke�
va``_cfvgdfac�cadg``ecd�kgc^� ie�ka`gfce�ke^� fc}bg^db_vd_be^� ba_df�be^� ie^�wb]avv_wgdfac^�
ka`fcgcde^� ke^� be^wac^gnie^� kjfc}bg^db_vd_be^� ba_df�be^� acd� deck_e^� wbaybe^^fhe`ecd� �� ke^�
devxcf|_e^� ke� b]gif^gdfac� ca_heiie^� |_f� wa_hgcd� }gvfifdeb� ig� vfbv_igdfac~� ed� g`abdfb�
ijg_y`ecdgdfac�k_�dbg}fv�wbecgcd�vac^vfecve�k_�wbani�`eC�

qg�kfbevdfac�waifdf|_e�ke�cadbe�wgp^�g�fc^vbfd�wi_^fe_b^�wba{ed^�ba_dfeb^�Okgc^�ie�wbaybg``e�
k_� k]heiawwe`ecdK� wabdgcd� ^_b� ig� b]gif^gdfac� ke^� dbgv]^� ba_dfeb^� ce_}~� ijg`]cgye`ecd�
ke^¦vxgcye_b^� ed� ie� k]ka_nie`ecd� ke^� ba_de^� e�vfdgcde^~� vje^d� kgc^� ve� vacde�de� |_jac�we_d�
vig^^eb�cadbe�wba{edC�

l�ig�}fc�ke�cadbe�}ab`gdfac�|_f�g�k_b]�vfc|�gcc]e^~�ij]i�he�fcy]cfe_b�e^d�vxgby]�kj]ignabeb�
_c�wba{ed�devxcf|_e�ke�}fc�kj]d_keC�qg�^avf]d]�kj]d_ke^�devxcf|_e^�ke�L]df}�OLCMCNCLK�ec�gvvabk�
ghev�ijCvaie��gdfacgie��_w]bfe_be�ke^��bghg_���_nifv^�O�����K~�ca_^�g�vac}f]�ig�b]gif^gdfac�
ke�ij7+*5&�+&,-.2@*&�&.�����5*�575)*96&1&.+�5&�6(�4)*+&�.(+2).(6&��D����'2+*7&�5(.'�6(�
E26(A(�	��
�����&.+4&��F�$�G!!!�&+��F���G!!!�'*4��!�F1�(/&,�,).,&<+2).�5#*.�
7,-(.8&*4��

ze�wba{ed� ^jfc^vbfd�kgc^� ie�vgkbe�ke� ig� ^dbgd]yfe�cgdfacgie�ke� b]xgnfifdgdfac~� b]cahgdfac�ed�
`akebcf^gdfac� k_� b]^eg_� ba_dfeb� cgdfacgi� ed� b]yfacgiC� �i� hf^e� ]ygie`ecd� �� b]wackbe� �� ig�
ke`gcke� fck_fde� wgb� ig� kpcg`f|_e� ]vaca`f|_e� |_e� vaccg�d� vedde� b]yfac� ghev� ie�
k]heiawwe`ecd� k_� dbgc^wabd� ba_dfeb� ke^� hapgye_b^� ed� ke^� `gbvxgckf^e^� wa_b� g^^_beb� ig�
'7,*42+7�4)*+2?4&~�*.&�;6*252+7�5*�+4(;2,~�ed�ie�,).;)4+�5&'�*'(8&4'��
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Lfd_]e� g_� vecdbe� k_� wgp^� ig�ofigpg� ke� qlrstulN��� �4
^�]deck� ^_b� _ce� ^_web}fvfe� ke� /A
]ygie`ecd� ie� wi_^� ybgck� yf^e`ecd� ke�
wi_^fe_b^�`fiifgbk^�ke�`�dbe^�v_ne^C

Lfd_]e� �� wi_^� ke� 8A4�`�dbe^� k�gidfd_ke� ^_b� ie^�
dbgheb^]e�wgb�ig�vxg�ce�ke�i�ldig

Miie�e^d�k]if`fd]e����

�figpg^�if`fdbawxe^�ke�ig�ofigpg�ke�qgyxa_gd�

�

Mi��gpgkx

�
B����


qg� b]gif^gdfac� ke� vedde� aw]bgdfac� ke� k]ka_nie`ecd� k
l�qtu� wb]^ecde� _c� fcd]b�d� wbf`abkfgi� ed� c]ve^^gfbe�
^ebhfve� g_�� _^gyeb^� ke� vedde� ba_de� ed� be`]kfeb� �� ve
ba_df�be�a_�ijg`]cgye`ecd�k_�debbfdafbe�ecdbe�qlstu
������ �9:&,+2;'�5*�<4):&+��

qg�c]ve^^fd]�ke�wbav]k]���ve�wba{ed�ke�k]ka_nie`ecd

�� l_y`ecdeb�ie�cfheg_�ke�ke�^]v_bfd]�ke^�_^gyeb^�ke�i

�� ijf`wabdgcve�ke�ig�ba_de�e�f^dgcde�|_f�kafd�^_wwabd

�� �gvfifd]�ie^�]vxgcye^�]vaca`f|_e^~�va``ebvfgie^�ed�
me�wi_^�ig�b]gif^gdfac�ke�ig�}_d_be�ka_nie�hafe�hf^

�� l`]ifabgdfac�k_�cfheg_�ke�^ebhfve�ke�ig�ba_deC
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