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X\JXQ RODUDN KD]JOUODGO+OP EX WH] oDOOUPDVOQGD WI
GRN«PDQODUO® DNDGHPLN YH HWLN NXUDOODU oHUOoOHYH\
GH+HUOHQGLUPH YH VRQX0oODUO ELOLPVHO HXWPDXN WHH]IDKOTL
oDOOUPDVOQGD \DUDUODQGO+OP HVHUOHULQ WePeQH X\JX
NXOODQOODQ YHULOHUGH KHUKDQJL ELU GH+LGLNOLN \DS
|]J*Q RO®ELRGLULU DNVL ELU GXUXPGD DOHKI®BUGRSGD
NDEXOOHQGL+LPL EH\DQ HGHULP
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6X sOHWLP +DWODUOQOQ 'HUH $NDUVX YE hVWe<QGHQ *Ho
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6X FDQOOODU LoLQ KD\DWL |QH M OECH GFEDLNOW QAYIXH  [<BIRUWA
LQVD@QODDGO+O0 RUWDPODROB WIOMHWDO/RHNWHEBUUDKOQGD C
HQJHOOHUOH N D UIHIDAHKWD BB WW@PEHQ JHOLUOHUGH oR=+XQ
DVNO \|QWHPL NXOODQO OrmNOODEA D D %X 0D 0 Q ORIDGED \| QW
ELU JHoLU \|QWHPL RUWD\D NRQPDVD BBBYOPRQEGOWDUF
JHOLGOHULQH \|QHOODNUW DEMHDAIAFOKRPXKUWLU 60ON WHUFLK
EHQ]J]HU ELU VHNW|U RODQ GIROEOUD|\|IQQHMPLPHKDWOBHOE Q
%DQNDVO LoPHVX\X SURMHOHULQLQ ELUNDoOQGD LOHWLP
GDLU HIQBINOVHULOPLUWLULEPHEXXXILOHW ICFU & D@ 0 Q O Q
*VWeQBHQU LoLQ \HQL N|SU+ \®HdPMH QQHIUL GRLAINWL W D QN D
SURMHVLQH DOWHUQDWLI RODUDN ELOJLVD\DU GBRURIJUDPC
\DSOOPIMDMDODP VRQXFXQGD \HQL N|SUe« \DSOPO PHYFXW
GHOJL \|QWHPLQLQ PDOL\HWL KHVDSODQDUDN \|QWHPOHUL
<DSOODQ NOJBYDDPRPDPIG® \HQL N|SU+ \DSOPO mPIHYHF W MN|SU -
DOWO NDW PDOL\HWOL ROGX+X DQODUBIOPELWN.Q@ RADRMOD\ G
GDKD D] PDOL\HQWILI G OXEDW OO0 RIODWIN PD WRQXFXBGD
RUWD DoONOONOO DNDUVXODUGDQ LKH 6lIQULCOHHEG. D LY RLOIS PSH
NRQXOPD\D o3OWYHBm EQWWEDU NV | §QHINOR U DIGR K. QMe®IO N
Lolo@ SUD] NHPHU ERUX N|BWLWe. BDS$ OMOBDN@EINN YH 0ON ELU
\DSO\D ]DUDU YHUPHGHQ DNDUVX JH o ldDL.@Q QP U DN DHQDFED Q
HOH DOOQDQ JHoLG VLVWHPOHULQLQ DYDQWDM YH GH
SHUVRQHOOHULQH OuON WXWPDVO KHGHIOHQPLUWLU

$QDKWDU .HOBRHIMHWLP +DWWO '"HUHUPON tHolHMKLU *HolL{
6D\ID $GHGL

A PXW .$5$%'$6 .XUXP
7H] DQO“PDQg)URl ‘U glJeBGLYHUVLWH



5HVHRUSFBWHUQDWLYHV JRU &URVVLQJ 21 :DWHU 3LSHOL
([SMAWAKHV LV
+DUXQ 681*85
g//(5 %$1.$6, U
$SULO

$%6758&7

'DWHU KDV D YLWDO LPSRUWDQFH IRU OLYLQJ EHLQJV 7K
SLSHOLQHS$W WWKHRANH SLSHOLQH VI\VWHPV WKHUH PD\ EH VR
VIVWHP VXFK DV SDVVLQJ VWUHDPV DQG ULYHUV )RU PR\
XVHG VOLQJ VI\VWHP ,Q WILV ZRUN LW LV DLPHG DOWHUQ
 LWKLQ WKH VFRSH RI WKLV ZRUN DOVR GHILQHG SDUWLF:
VIVWHPV DQG MWXUW® LMD W IS SHQH WD OWBIWWG W LV VKR
H[DPSOHV UHODWHG VOLQJLQJ V\WHPVSWS NG QQHODUF R MIHW W
WKH OLJKW RI WKHVH GDWDV LW LV VXJJHVWHG EXLOGLQ.
ULYHUV HWF $V D DOWHUQDWLYH VROXWLRQ IRU D FKRRYV
KDV GHVLJQHG RI EULGJH PBERXEFHWRHHOKENVEH $MQ FRZR L
EXLOGLQJ QHZ EULGJH VOLQJLQJ WKH DYDOLDEOH EULCG
FDOFXODWHG UFRBSIPWMRLHDEG K IRWKHU )JURP WKLV FRPSDUL
WKDW EXLOGLQJ D QHZ EUHGI[ PO WKFROG IWKIDQ WKH VOLQJ
PHWIKRBV LGHY DQRWKHU H[DPSOH RI /RV $QJHOHV LW LV
PHWKRG ZLWKRXW DQ\ VLGH HIIHWVE\ PDNLQJ RI FURVV Y
VWUHDP gW DLAH® KDLW MKENVQARWHFQLFDO VWDII FDQ KR
E\ OHDUQLQJ DGYDQWDJHV DQG GLVDGYDQWDJHV RI FURV\

.H\ :RUGYV :DWHU 3LSHOLQH 6WUHDP &URVVLQJ 5LYHU
3DJH 1XPEHU

8PXW .$5%$'$6 &RUSRUDWH

6XSHUYLVRU SyRI 'U g]J-@GULYHUVLW\
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7H] oDOGBFRDEMHQD GHVOMHNORPPRPQ WRIFDU g]J9p $1,/

GDQOUPDQOP 7HN 8§PXWQ.H55308&KHFMOHU %DQNDVO $ 0 6LY
0«GeUs 6D\OQ +DUXQDEGE5WXODPDODUOD 0¢GeUs OXVWDID ¢
OHNDQVDO 30DQODPD 0¢G+BHVHLOQMONPIDEIRBDUDP OHKPHW
$NLI d(/20/8T\H OXVWDID (52/9D YaD6BGRPDO@DUOUBPIMOUDVOC
YH GHVWH=+LQL HVLUJHPY D KDR\NMWBBLD ILKEPWMDIGD+O ROTL
FDQOP R+ 0OXRDUGUHD WM ODH OGIPHIMH HQ |QMIPOHN N «dONHRHER
ELOLULP
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7DEDND OHPEDODUO
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6X\XQ <HU\¢]+QH dONDUOOPDVOD

6X sOHWLP +DWODUO )
%RUX +DWWO *HoLUOHUL golLQ 7DVDUOP +XVXVODUO
gOJLOL \|QHWPHOLN YH GDUWQDPHOHU

g]HO \DSOP NRuXOODUO

-HRORMLN DUDuUWOUPD
&D]JLEHOL YH WHUILOL DNOPOQ NDUuOODUWOUOOF
%RUX PDO]JHPHVL VHoOLPL

.000100 YH NOOOIVO] ERUX KDWWO

*HoLu <|QWHPOHUL
.DJONODU «VW+eQGH JHoLU \|QWHPL

$00ON ND]O LOH JHoLU \|QWHPL
<DWD\ GHOJL LOH JHoLG \|QWHPL
OHYFXW N|SU«\H DVNO \|QWHPL
%HQ]HU 6HNW|UOHUGH gOHWLP +DWODUO YH g]HO *Ho
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=DUD 6LYDV @goPHVX\X .HVLQ 3URMHVLQGH $00ON .D]&
gPUDQO® 6LYDV @oPHVX\X .HVLQ 3URMHVLQGH OHYF
LOH $NDUVX *HolLuL gUQH=L
UDUNOUOD 6LYDV @goPHVX\X .HVLQ 3URMHVLQGH OHY
LOH $NDUVX *HolLuL gUQH=L
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.RQVRO N|SU+OHU

$VPD N|SU+OHU

.DEOROX N|SU<OHU

GoPHVX\X gOHWLP +DWWO goLQ <HQL .[SUe« 7DVDUOP +X

<HULQGH G|N*P WHPHO *]JHULQGH |®®G|N+PO« EHWR
<HULQGH G|N*P WHPHO +]JHULQH \HULQGH G|N+P EF
. HQGLQL WDudO\DQ oHOLN ERUX LOH JHolLu
BUHIDEULN oHOLN N|SU-

$VPD N|SU-
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dL]HOJH 7$1$3 SURMHVL DNDUVX JHOLULQGH WDVDUOP |

dL]HOJH UDUNOUOD 6LYDV goPHVX\X SURMHVLQGH DNE
ELOJLOHULQLQ VDSWDQPDVO

dL]HOJH UDUNOUOD 6LYDV goPHVX\X SURMHVLQGH DNE
KHVDSODPDODUOQOQ \DSOOPDVD

dL]HOJH UDUNOGOD 6LYDV goPHVX\X SURMHVLQGH ERU

dL]HOJH UDUNOGOD 6LYDV @oPHVX\X SURMHVLQGH N|S

dL]HOJH UDUNOUOD 6LYDV @oPHVX\X SURMHVLQGH oHO

ND\QDN WDKNLNL
dL]HOJH UDUNOUOD 6LYDV @goPHVX\X SURMHVLQGH G-+E

dL]HOJHDUNOUOD 6LYDV @oPHVX\X .HVLQ 3URMHVLQGH $V

dL]HOJH +LVDUFON .-WDK\D goRHNXKVOERMHMHWYIQQGH NI
PDO]JHPH ELOJLOHULQLQ VDSWDQPDVO

dL]HOJH +LVDUFON . WDK\D goPHVX\X \SNRMHVLQGH NI
KHVDSODPDODUOQOQ \DsOoPDVO

dL]HOJH _+LVDUFON . WDK\D goPHVX\X 3URMHVL NDQD
\DSOOPDVO

dL]HOJH _+LVDUFON . WDK\D goPHVX\X 3URMHVL NDQD
\DSOOPDVO

dL]HOJH dHOLN NDIHV NLULGH HWNL\HQ KDUHNHWOL \eN

dL]HOJH .DIHV NLULGOL N|SU+\e ROXUWXUDQ SURILOOHU

dL]HOJH UDUNOUGOD 6LYDV @GoPHVX\X %RUXVX g0o0LQ <HC

dL]HOJH UDUNOUGUOD 6LYDV @goPHVX\X 3URMHVLQGH DND

PDOL\HWL
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6D\ID
<DPDo PHPEDODUO
=HPLQ oDWODN YH ERGOXNODUOQGD ROXUDQ PH
6DYDN PHPEDODUO
6HUEHVW \¢]JH\OL NX\X YH EDVOQo0O NX\X0oDUOQ
% DUW.@@®RGQOE YH WLSLN HQLQH NHVLWOHUL

gOOHU %DQNDVO goPHVX\X (WeW )L]JLELOLWH YH

7HNQLN UDUWQDPH\H *|UH '"HUH *HoLG4L +XVXVODUO

UHNLO .DOOQ 6LYDV GoPHVX\X 3URMHVLQGH LOHWLP K

UHNLO <<6 YHULPOLOLN IDNW|UOHUL

UHNLO GOoPHVX\X ERUXVXQXQ PHYFXW N|SU«\H DVOOPDYV

UHNLO GoPHVX\X ERUSOAXIDOY PORBX®QD DLW HQ NHVLW

UHNLO .DUD\ROX JHoLU GHWD\O

UHNLO 7$1$3 SURMHVLQGH GHPLU\ROX JHoLG GHWD\O

UHNLO 6X\ROX JHoLUL LoLQ DoON ND]O WHNQL+LQGH W

UHNLO $GOWHMP]AOH QHKLU JHoLUL GHWD\O

UHNLO <|QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPL L¢

UHNLO dHOLN SURILOOHULQ N|SUs GXYDUOQD DQNUDMO
GHWD\0O

UHNLO GgOHWLP ERUXVX DVNO VLVWHPLQLQ ER\ NHVLW \

UHNLO gPUDQOO 6LYDV goPHMMWWURMFLVL DVNOGD JF

UHNLO UDUNOUOD 6LYDV @oPHVX\X 3URMHVLQGH LoPH\
DLW ER\ SURILOL

UHNLO UDUNOUOD 6LYDV @goPHVX\X 3URMHVLQGH DVNO

UHNLO +LVDUFON . WDK\D @oPHVX\X 3URMHVLQGH LoPI

*]JHULQGHQ JHoLU soDQO

UHNLO DURGQW

.*WDK\D @goPHVX\X 3URMHVLQGH LoPHVX\X |

*]JHULQGHQ JHoOLULQH DLW ER\ SURILO
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UHNLO 6DS SURJUDPOQGD N|SUs WDVDUOPO LoLQ \HC

UHNLO 6DS SURJUDPOQGD N|SUs WDVDUOPO LoLQ NDI
UHNLO 6DS SURJUDPOQGD WDVDUODQDQ N|SU<«\H DLW
UHNLO 6DS SURJUDPORGOONHWVDRLIOWPRW® ODPDOD

UHNLO 6DS SURJUDPOQGD NHVLW DWDPDODUOQOQ \C
UHNLO 6DS SURJUDPOQGD \eN WLSOHULQLQ WDQOPOI
UHNLO 6DS SURRPERQOEDRIODUOQOQ EHOLUOHQPHYV
UHNLO 6DS SURJUDPOQGD NDIHV NLULUOL N|[SU*Q+Q -
UHNLO 6DS  SURJUDPOQGD NDIHV NLULG HOHPDQODUC

GL\DJUDPO

UHNLO hvwW EDGOON oXEXNODUO LoLQ NHVLW WHVLUOH
UHNLO 'L\DJRQDO RUWD oXEXNODU LoLQ NHVLW WHVLU
UHNLO '"L\D URQCEX NBIQW LoLQ NHVLW WHVLUOHUL GL\DJ
UHNLO UDUNOGOD 6LYDV @goPHVX\X SURMHVLQH DLW DI

JJUH PDOL\HWLQLQ NDUuboDuwoOudoPDVO
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SHVLP
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SHVLP
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6D\ID
%LU LOHWLP ERUXVXQXODBOMONNIBHORNDDU «]JHULQ
%LU LOHWLP ERUXVXQXQ DNDUVXGDQ ND]J]ONODU
<|QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPLQGI
<|QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPLQGI
<|QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPLQGI
OLNURW+QHO VLVWHPLQLQ NXUXOPDVOD
%e\eN 0DSWDERINUMWQHO LWPH
%RULQJ \|QWHPL LOH \DWD\ GHOJL X\JXODPDVO
%RULQJ VLVWHPL KHOH]JRQODUO
%RUXQXQ PHYFXW N|SU«\H DVOOPDVO

=DUD 6LYDV @goPHVX\X 3URMHVLQGH VX LOHWLP
X\JXODQDFDN NHVLW WLSL

=DUD 6LYDV @goPHVX\X aQuUuDDWOQGD OUPDN JHc

gOHWLP KDWWOQOQ ANHMAL QLDWO DO\ PIG WH@GEN E
DNDUVXGDQ JHoLULQLQ VD-ODQPDVOD

gOHWLP KDWWOQOQ NHQQRGPIQ VEBRIWRDOQPHR QMW O
* ]HULQH RWXUWXODUDN GHUHGHQ JHOLULOPHVL

dHOLN PDNDVWDQ \DSOOPOUXSUHIDEULN oHOLN N
\HUOHUWLULOPHVL

gNL DGHW oHOLN , SURILOGHQ \DSOOPOU SUHIDE
KDWWO JHOLULOPHVL

gNL DGHW oHOLN , SURILOGHQ \DSOOPOU SUHIDE
KDWWO JHOLULOPHVL

%RUX KDWWOQOQ DVPD N|SUs YDVOWD\OD DNDU\
6LFKPmMQAD\ 'R+DOJD] sOHWLP +DWWO 3URMHVLQGH !
dDSUD] NHPHU ERUX N|SU+*Ve

dDSUD] NHPHU ERUX N|SU«Ve PRQWDMO

1
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%X oDOOUPDG I INXGOBROPOEDODUO LOH ELUOLNWH DuD=+0
6LPJHOHU $0ONODPDODU

$ $ODBP P

& $HURGLQDPLN \eN NDWVD\OVO
L $WDOHW WRJOoDSO

O 8] X QO RN

0 ORPHONM FP

1 (NVHQHO MXYYHW

3N .DU \¢NN1 P

T 5]JDU EDNO®FO

U <bUubOdDS

5 dDSP

7s <HUHO JHPLQVSHU\RGX
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; OXNDYHPHW FFRPPHQWL
1DULQOLN NDWVD\OVO

1 *HULORH FP
& %XUNXNORDVD\OV O
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%X oDOOUPDG N AXDOWRDARPd®PDODUO LOH ELUOLNWH DuD=+

.OVDOWPDOBUWONODPDODU

%27%0 %RUX +DWODUO LOH 3HWURO 7DUOPD $ u
% 6 %HWRQ VOQOI0O

&73 &DP 7DNYL\HOL 30DVWLN

d( dHYUHVHO (WNL 'H*HUOHQGLUPH

+ +RUL]DQWDO 'LUHFWLRQDO 'ULOOLQJ
+'3( +LJK 'HGR\BWM\OHQH

/1$&)&' IRV $QJEHPHYW)\ )ORRG &RQWURO 'LVWULFW
/1$':3 IRV $QIJHSGBYWPHQW 21 :DWHU DQG 3RZHU
3( 3ROLHWLOHQ

7$1%$3 7UDQV $QDGROX 'R+DO *D] 3URMHVL

76 7«UN 6WDQGDUWODUO

86%&( SQLWWOGWHY $UP\ &RUSV 21 (QJLQHHUV
<<6 <|QOHQGLULOHELOLU <DWD\ 6RQGDM
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*35gu

&DQob6bobuUbOQ \DubPODUOQO Ve UG*UHELOPHOHUL LoLQ
YH VXGXU 2NVLMHQ WDELDWW D\ HUH\] QU @ CEFH3OL ES 10 XQ@RINEN
DoO+D oONPDNWDGOU 'eQ\DQOQ ¢«oWH LNLVL VX LOH NDS
LoPHVX\X RODUDN NXOODQOODPDPDNWDGOU %X QHGHQOI
HGLOHQ PLY\XIQGDNL \DUDP D O DPRODDQUINEX U ORAMWRIOPMY LND
LVWHQLOHQ KHU \HUGHQ WHPLQ HGLOHPHGL-LQGHQ SURN
DNDUVX NDUD\ROX GHPLU\ROX YE JLEL oHGLWOL HQJHOO
HQJHOOHUL ND]J]ONODU PYWWNQEH]OHQIW HBRIWHPMRAWD\ GHOJL
N|SU«\H DVNO®RHPWHPbLLQ \HQL N|SU+« \DSOPO \|QWHPL LOH |
LoPHVX\X SURMHOHULQGH GHUH YH DNDUVXODUGDQ JHolLU
DVNO YH \DWD\ GHOXIOQQWE&erBNWDGOU

%X oDOOUPD NDSVDPOQGD LOPHVX\X LOHWLP KDWOD!
EHQ]JHU VHNW|UOHULQ HQJHOOHU NDUUOVOQGDNL \DNOD
KXVXVODUO DUDUWOUOOPOG YH D] NXOOBMDQ@OIWIQ RH@MILUD |
DOOQDUDN GL+MUYQB&Dda B BEW O U

6X LOHWLP KDWODUO JLEL ELU \HUGHQ EDUND ELU \HU
oDOOUPD NDSVDPOQGEB1PHUDIWHDYPWY BYDIGNRADX 'R+D0OJD] %
'R+DOJD] $QHWHP%273070Q %RUX +DWODUO LOH 3HWURQO
SHWURO LOHWRP KDDW D& HLUQ R LGW LU

dDOOUPD V.ONFRQGHDN VX\XQ QDYABOQWWAPOQLEBWQC(
DUD W O UKWDH & HWIONUD UN XH WHNA_L #H GHHE ) XOWXF@mO uw OU gUQH
DOWO VX\X SRPSD LOH WHPLQ HGLOHUHN LOHWLP «VW NR
YDQDVO GDUEH HWNLVL WHVSLW.NLODONNWD Q) DEOLW| MWD DV
\¢]H\OL RODUDN L@®HWNO 4VDelOD @OLNRUMIUHNWL+-LQGHQ KHU
JHOLOHPH] 7HVYL\H H+ULOHULQLQ WDNLEL VD+-ODQPDO
PHY]XDWODU DUDuUWOUOOPOU JHOLUOHUGH \DSOOPDVO JH
GHUHOHUGHQ N 0PUGPWDOBHOJL \|QWHPLQGH GHUH O
*VWe PLQLPXP NRWX FP GHUH OVODKO \RNVD FP ROF
\HQL N|SU+ \DSOPOQGD OVO \DOOWOPO WHGEIBRQWWINQLQ D
EDUOONODOD KO VERQO HWNLOH\HD |WDVDKMDPPHE XWXV IODU DO Y



KDQJHoLUO \|Q@HPOMHODRLQQEBOHQPLUWLU 6RQUDNL DUDPD
SURMHOHULQGH \HU DODQ GHUH YH DNDUVX SURMHOHUL
OHYFXMBU+\H DVNO \|QWHPL\OH SURMHOHQGLULOPLUG ELU g
N|SUs \DSOPO DOWHUGDWiLOLO NSKDBRADWODUDN O\DVODPD

DOWHUQDWLI o0|]*P*Q X\JXODQDELOLUQIBQORBPW DND SNR@XQ
HO DOOQDQ JHALQ NYUDOYWPMHYH GH]IDYDQWDMODUO LOH \H(
gO0OHU %DQNDVO WHNQLN SHUVRQHOOHULQH OuON WXWPD



/67(5$7h5 7$5$0$6,

%X oDOOUPD NDSVDPOQGD VX OWNKP KOHPQQ UHDG L\OXP H ¢
GHUH DNDUVX ERUX KDWWO JHoLUOHUL ERUX KDWWOQO
HGHQ KHU ELU SDUDPHWUH D\UO D\UO DUDUWOUBOOPOUWOL

.DUSX]FX 06X 7HPLQL YH dHDOKW BM>0OOGFGD GM\XQ \HU
RUWD\D oONOUOQO HOGH HGLOLU GHNLOOHULQL HOGH H
EDVOQo0O DNOPOQ DYDQWDM YH GH]DYDQWDMODUOQO |
VDKLS ROPDVO JHUHNWL+LQL LOHWLP HKWDIWMIHIPIGIUDKAQ
L\L GHNLOGH QDR OW®W DD @& DPROHDXUD

(UGHPOLOQ 6X *HWoDOPBUPUXOXX@WGDKWL\Do E|OJHOHU
JHWLULOHFH+LQGHQ EDKVHGHUHN LOHWLP KDWODUO® \DSG
WeU |[QOHPOHU DOOQPDVO JHUHNWL+LQL EHOLUWPLGWLU

$PHULNDQ 6RFLHW)\ 21 &LBLOHQUQE HEBEIORMMWIIMOQGD JH
RADNU ERUNBDHA@L LBIHI bR NHDH PWOQP&HMoLld oHULWOHUL

WDVDUOP KXVXVODUO YH \DSOP PHWRWODUO® NDSVDPOO R

(WXERY & dHOLN <DSOODU oDOOUPDVOQGD oHOL
\DSOKHY®GODQPD HVDVODUO NDIHV NLULGOHULQ KHVDSC
JJUH oXBEXNIOIDWDSODQPDVOQO HOH DoPOuwOU

UHKLU YH .DVDED @oPHVX\X 3URMHOHULQLQ +D]OUODC
LOPHVXURMHOHULQLQ KD]OUODQPD HVDVODUO DQODWOOD!
KXVXVXQX JHQHO KDWoODUO\OD HOH borPOuwOuU

gO0OHU %DQNDVO $QRQLP ULUNHWLQLQ goPHVX\X 7HVL
+D]OUODQPDVOQD $LW 7HNQQN JHDUMWHEPDRPENMUQGH &GDWWOD BNV
GHWD\OO HOH DOOQDUDN KDWWO NRUX\XFX |[QOHPOHULQ C






680/(700 +$7/$9,(g=(/ *(dgu <gl1l7(0/(5@

6X \HU\*]*QGH oHULWOL UHNLOGHDIH VX0 EHD LoWONLP DNV
HOGH HGLURHNWMW IYH KDWODUO YDVOWDVO\OD DMQ/&IQLOHC
]JDPDQGD L\THIH EPMOWMWEPUKDWODUOQOQ GHUH DNDUVX
JLEL |JHO \HUOHUGHQ JHoolliOPHMN U IDXDQPO@ GBI ABL+LQH J|U
WHUFLK HGLOPHNWHGLU %X PHWRWODUOQ VHOLOPHVLC
NDUDNWHULVWLN |JHOOLNOHUL |JHO JHoLuUuLQ \DSOODFD
HWPHNWHGLU

6BXTHPLQL

6 XG+*Q\DORIMOE X O X Q PDHR V@QGOOWD U O Q L®IB@ WEDR ® B HMLW L\ D
YDUEODQLUJLQ ELU NRNX\QV BB DG IOo LRNWIXUHOLOPH] RODQ
UHNLOOHUGH WHPLQ HGLOHUHN \DUDP PHBEBPRHWIOQHOLO
VXODNEQDQVWDEDNDODUOQ KHUKDQJL ELU GHNLOGH \HU \e

<DPDo OHPEDODUO®

9DGL JHELQJGH JHoLULPOL ELU WDEDNDQOQ JHOLULPV|
\DPDo PHPEDODUO tRHOM @R BINWDDGBM® X\X NHVLUPH QRNWDVO
\¢+]H\ ER\XQFD RUW.D\WSXPARD EQL O LU

Gegcirimli zemin ylizeyi

Yeralti Su Seviyesi

Membaa

ecirimsiz zemin tabakasi

UHNLGDPIPHPEDODUO



7DEDND OHPEDODUO

<HU DOWO VX\XQXQ JHPLQ LOLQGHWIDEMIND RDOW D UDWVI
EXOXQDQ VX\XQ \LQH EX WDEDNDODUGD ROXUuDQ NOUON
PHPEDODUO ROXUPDNWGBHEX NOHNIN ID\ NOUO+O LVH WDEL
PHPEDO GHXQISXIBX O

Gegirimsiz tabaka

Gegirimsiz tabaka

UHNLG-HPLQ oDWODN YH ERGHPEDDDWOQGD ROXUDQ
6DYDN OHPEDODUO

*HoLULPOL ELU JHPLQGHNL \HU DOWO® VX\X H+LPL LOH
YDU ROPDVO GXUXPX@BON RUWILD RHRNED NW DBEIGQ D QW N L
NOVPOQGD GLS VDYDN H+LPLQ VW NOVPOQGD GROX VDY
OHNLPL HWNLVLQGH DUuD+0 GR+UX Ve¢]*OG+*++QGHQ EX VDY
VDYD+D J|UH GDKD YHULPOLGLU +DWWD GROQ@GMNDYDN
NXUX\DELOLU .DUSX]FX 0

Zemin ylizii

Dip savak Dolu savak
menbai F ASS. - menbai

Gegirimsiz
tabaka

UHNLGDYPNPEDODUO



6X\XQ <HU\+]*QH dONDUOOPDVOD

<HU DOWO VX\XQX HOGH HWPHN LoLQ VRQGDM \DSOOF
VX\X \XNDUO 00 NMRPBDNNXcAN®D X QPODUOQ GOudQGD \«]H
GUHQDMO® DNDUVX QHKLU \D GD J|O JLEL KDJQHOHUGHQ \
EX WHNQLNOHUOH HOGH HGLOHQ VX LOHWLP KDWODUO 1
KDWODW O |DPDQGID LUDEW IKDWDIWOW O WHUILOL LOHWLP K
KDVOBWQLOPHNWHGLU

1
Beslenme Alani Serbest yiizeyli Basingli kuyu

kuyu \/ >

Tiinek akifer

Piyezometre Yiizeyi

Artezyen 7N

Basingli Su i

-
. Gegirimsiz tavan|

Gegirimsiz taban|

Gegirimsiz Tabaka

UHNLOG6HUEHVWXYH\EDVO @D @XAKPDWLN NHVLWOHUL

6X gOHWLP +DWODUO

dHOMWPHWRWODUOD WHPLQ HGLOHQ VX\XQ LQVDQODU
GD NXOODQPD VX\X RODUDN LKWL\DoODUOQ NDUUOODQPI
\DSOODUD WDUOQPDVOQD VXDUBKDHKWIODOPHVL GHQPHNWHG

GOHWLP XBWANMBOBQGLULOPHVL VHUEHVW \¢]J]H\OL \D (
NRuGXOODUOQ VHOLOPHVLQGH DUD]L GXUXPX NXOODQOODH
FDJLEHOL \D GD SRPSD NXOODQPDN VXUHWU OKX\EDQVIOQHHW O
VHUEHVW \¢]H\OL GH+LOVH FD]JLEHOL LOHWLP KDWODUO® GD

BHUEHVW \+]H\OL VX LOHWLPLQGH DoON NDQDO \D GD
UHNLOGH LOHWLOHFHNVH ERUX NXOODQOPO® WRMNFER HGL



EDVOQo0OO ERUXODU WHUFLK H®IOIQUNVBMIDID RO®D NEW D GOW

Y
Y

Ya

Ya

Ya

Ya

6XODUOQ +VWe+ NDB DOORR®GEXRINJRFED XQU

gKWL\Do GX\XODQ GHEL GDKD ID]JOD ROXUVD SRPSD
LOHWLOHQ \OODEHEPWNWH®IOW O

gOHWLP EDVOQo0OO RODFD+0OQGDQ ERUXQXQ HU\*NVHC
NDOOQPD\DFDNWOU %|\OHOLNOH ERUX ER\X \D GD

VD+ODQDBEISX]BX 0

6HUEHVW \¢]H\OL NDQDO V¥ H\D+DDAMHULVDOH VX LOHWLP
6X \¢]H\L DWPRVIHUOH GLUHNW WHPDV KDOLQGH ROG
DUWDU %X \¢ ]JGHQ VXODU DUOWOOPDGDQ NXOODQOOPI
gKWL\Do GX\XODQ GHBENHEDWDQIMW D DOROXNNSHDVLWHVLCQ
LOHWLOHPH] 6PBWRBSBQPELO JHUHNLU

gOHWLP \HU oHNLPL VD\HVLQGH JHUOHNOHUWL+LQGHQ
EHOLUOHQPH JRUXQOXOX+X RUWD\D o OINDSX]BF{\CHOLN

*eQeP+]GH GDKD oRN ERUXOX VLVWHPNVMPOGDQRD]PBMOL

WHWIQDUDN SURMHOAHLQGLOHWRIRNKDMOLOQOQ SURIIMDH YH H
JIVWHULOPHNWHGLU

4. Serbest yiizeyli tiinel

Hidrolik

yik gizgisi
erbest
yizeyli akadik &,,,
ylizeyli tinel i
Girig kuyusu {

Boy kesit
1k zemin yizeyi

6.Gelik borudan yapilmig
ters sifon

Sekil 3.2. Bir iletim hattimmn profili ve tipik enine kesitleri.

OHNLO%LU LDVAWWMWA@OQ SURILOL YHDWISX]RXH@LQH NHVLWOHL



Ya

Ya

Y
Y

Ya

Ya

Ya

Ya

Ya

Ya

Ya

GOHWLP +DWWO *¢]HUJKK 6HOoLPLQGH $UDQOODFDN g]H!

'DKD X\JXQ PDOL\HWOL LOHWLP KDWWO \DSOODELOPH
J*]HUJDK VHOLOPHOL YH LKWL\Do GX\XOPDGONoOD Je]HU
gOHWLP KDWWOQA\HRURMX]JHRWQL NDQXQHQ JHoLUUH
HGLOPH\HQ EKBIUHWHWOYEPDKDOOHUGHQ NDoOQOOPDOO
gOHWLP KDWWOQOQ LJOH\HFH+L \ROGD ROXUDELOHFHN
hONHPL]LQ E<\ N ELU NOVPO GHSUHP E|OMH/Q ROGHX
J*]HUJDK VHOLPLQGHQ NDoOQOOPDOOGOU

+H\HODQ JLEL oHULWOL JHPLQ KDUHNHWOHULQLQ HWN
VDNOQOOPDOOGOU

+DW PDOL\HWL GeGeN RODQ LOHWLP KRWDRUWEQ O A U GH(
JHOLULOPHPHVLQH |JHQ JIVWHULOPHOLG

+DWWOQ G|UHQHFH+L KHQGH=+LQ JHPLQ J|oPHVLQH VHE
GXUXPXQGD LOHWLP KDWWO GD NRSDFDN \D GD ]DU!
KHQGHNOHU GROJX WXWXFX GXYDU \D GD LVWLQDW G
J+0OHQGILEGLAPH

<DWD\ VRQGDM \D GD W+QHO \DSOODFDN \HUOHUGH ]
LPDODWSDOWO®OODPD\DFD+O LQFHOHQPHOLGLU

'HUH DNDUVX JHOLGUOHULQGH WDOYHJ NRWX |Oo*OHU}
ELU \|QWHPOH VX\ROR+QOBWIOQUGHQ JHolLu V

'HUH DNDUVX DOWOQGDQ JHOLGOHUGH KDW VX\ROXQX
KDWWD ]DUDU YHUPHPHVL LoLQ EHWRQ \D GD EHWRQ!
6X\ROX * ]JHULQGHQ JHOLUOHUGH KDWWOQ WDUNOQ NRW
+HQMEHND]OVO WDEDQ NRWXQXQ \HU DOWO VX\X V}
VD+ODQPDOOGOU

%RUX +DWWO *HDVDUKPL+XWWQ/ ODUOD

goPHVX\X LOHWUPIKNONMNIGRDHQDU VW QG H VINHOY EXW N |

|JTHO \E HW QD NAIK\R O X WID EOOHUGHNJ UEBPHVL P+PNeQG+*U +DWW
\DWDNODUOQGD +VW YH\D DOW JHOLW Ge(+*Qe0O+U deUsN EI
|JHO SURMHOHU KD]JOUODQOU 6DPVXQOX



%LUYRNW|UOHULQ LOHWLP KDWODUO LQUuDDWOQGD NC
GHPLU\ROX JHoLUL DNDUVX YH QHKLONDHO NDLU ¥ & OLBDIHODIDRQ
DUDVOQDUDB\RWX YH GHPLU\POXNJHNOPY FWIGHIHL \|QWHP(
NXOODQOOOUNHQ BX D QA HIFH®H (DDENKEDED KHEaR HI- J FRHOWHRNQ D U
LOHULVLQH D GRHIHbO VKV BWQAD@MH ELOPHNWHGLU

%RUX KDWWO JHOLUOHULQLQ WDVDUOPOQD LOLGNLQ I
ED+-OOGOU %DUOOFD HWNHQOHU

% -HRORMLN NRUXOODU

¥% &D]LEHOW NIDIGOP

% %RUX KDWWO wpeEDOdRBIQ WDuOQD
Y% *HolLO WLSL

% %RUX PDO]JHPHVL VHoLPL

% .000100 YH NOO®B®RD] ERUX VHoOLPL

gOAMQHWPHOLN YH 4DUWQDPHOHU

6X LOHWLP KDWODUOQOQ GHUH DENHVPLX*EHWMQLQGt
1LVDQ WDULK YH vD\OOO Q+«vKDVOQGD \D\OPODQ
SURMHOHULQLQ KD]OUODWP DOAI®D FD KWW W CCCHVWORBGGNHM D J
% 1 $NDUVX 6HO <DWD+0O YH EDWRK BEHPAG@D NH o LUWBLH
EDKVHWPLGWLU
3+DWW(~JQ DNDUVXODUGDQ ND]ONODU *VWeQGHQ PHYFXW N|SU
JIP-OHUHN JHoOoLULOPHVL KDOOHULQGH VX HWNLVL ]JHPLQ FLQVI

KDJOUODQDFDN SURMHW®QHW LYH KH VB GHWQ\~ODU(~J YHULOLU +DW!
YH\D DOW JHoLW Ge+0*Q*O+*U o0*U*N EDWDNOON JLEL JHPLQOHUGHC

<|QHWPHOLNWH KDWWOQ DNDUVXODUGDQ QDVOO JHo
3URMH PUKHMXGHWNLVL ]JHPLQ FLQVL YH GL+HU HWNHQOH
VLVWHPH J|JUH SURMHOHQGLUPHOLGLU

gOOHU %DORPYOWXOTHVLVOHUL (WeW )L]OBIQPIDWKD QBI 3
$LW 7HNQLN UDUWQDPHYGH |]HO 'HHPAIUXA BD Y DOR O&/X W $IINKDU W
6XODPDABEWWROJIDR YWH=HP\LQ *HoD WWOMH U\ IDUDWY G@E&D GHWD
RODUDN DQODWOOPOUWOU %RUX KDWODUOQOQ GHUHC
NOVOPODUGD oHulWV OQ « QEXHD XOVGNODXHBADY LoLQ |[QOHPOHU



JHUHNWL+L EHORUWQOPHNMQFGEIOHQGL+ERWR QG BI|{lPHD H N olLdilCX
DOOQPDVODIHUMHN/OIFHINW DERONDBBUH WDEDQOQOQ DOWOQ(
JHUHNWL+LQGH JHoLU J«]HUIDEKOOEHMXRIXPEPHGHRPEHMDE Y H
EHWRQ \D GD EHWRQDUPH J|POH=+=LQ VW NRWX DUDVOQG
=RUXQOXOXN ROPDVO GXUXPXQGD EX PLNWDU D®®NW OODE
ND]O \D GD \DWD\ VRQGHYF VXD O5A-D IMND RO DEBMRNWRYO LOH
ERUX «VWDQRN@®QED PLRLFAHXWOXBXQPPODWBOVRQGDM GXUXP
ERUX NRUX\XFX ELU NOOOI ERUXQXQ LOoHULVLQGHQ JHoLU]I
GH JHOLOPHN GXUXPY%QGHXWDOW GODM@IRHGH PHYFXW ELU
\DSOoPDVO YH \HQL JHoLU N|SU+Ve \DSOOPDVO RODUDN L
JHOLG N|SU¢VeQ+E DS ComSIMVODERUXODU LoLQ HOH DOoOQPOuU
NRQXVX ROGX-WOBD@GDOHUWOsOoPDOOGOU

+HU ELU \|QWHP LoLQ ]D\OI JHPLQ NRuXooODUOQD \|QH
GUHQ \HULQH \HQL PDO]JHPH NR\PD JHRVHQWHWLN \D GD
|Q*QGH EXOXQGXUXOPDOOGOU *«]HUODE®HNHUHROQLQ\JO!
oDOOUPDODUG\WDGEPD PHPIGAQUERUX\D \HWHUOL PHVQHWOL
WHGELUOHUH \|QHOLN GDKD JHQLU KHQGHN DoOODELOHFHI

gOOHU %DQNDVOWaP UNUQIVRMY I8 GHIOHU LoLQ KHU W
DODQDUDN ROXUWXUXODFDN SURMHOHUGH SODQ SURILO
JHUHNPHVL GXUXPXQGD #GDUH\H WHVOLP HGLOPHN s]HUI
JHUHNWL+L EHOLUWLOPHNWHGLU

gOOHU %DQNDVO goPHVX\X (WeW]OUREQODWEQYH $2WR I
UDUWQDPHY\H JJUH GHUH JHOLUOHULQH \|QHHORMGIEHOLL
|ITHWOHQPLGUWLU UHNLO



NHVLGP
GH LO
\|QHWP
X\X O X

UHNLOBOOHU %DQNDVO goPHVX\X (W+W )LPIDEVLAQVH LY\H
7HNQLN UDUWQDPH\H *|UH 'HUH *HoLd4L +XVXVODUO

g]H@SOP NRuUXoobDUOb

6X\ROX ¢]JHULQGHNL ERUX KDWWO JHOLGUOHUL VHO \DW
\¢]JH\ VX\X YDUOO+O0QGDQ GROD\O |JHO \DSOP \|QWHPOH
WHNQLNMXUDOWXARGDQ \DWDN GNHQ OL L\DE YEPDOWDRQR ®OER U

|’T



DNOUOQO \|QOHQGLUHUHN DoON ND]O LOHULVLQH ERUX
$6&(

*HoLG JeJ]HUJDKO ERUX WLSL ERUX oDSO YH ERUX
PHRAGXQXQ VHOLOPHVLQGH HWNLOLGLU (+HU vX DNOub \D
VHO ULVNL LOH LQuDDW DODQO YH \|QOHQGLUPH \DSOVOC
ROXUDELOLU <eNVHN JHPLQ VX\X GtDUWOD U OHIDG B OMN ND ]
VX WDKOL\HVL YH ND]O® VWDELOLWHVL JRUXOXNODUO LC
DGODQGOUDOODQ ERUX KDWWO LPDODWODUOQGDNL \HQL E
KDWOBUHO®@PHYIEPUuDUOOO RODUDN NRDODD NOPO (BN O UE |
NIMX NDUOUOPOQGDQ ROXUGUXU YH JHPLQGH ND\PD ROPDGDQ
%XODPDoOQ KLGURVWDWLN LWNLVL ND]O GHY $6&(LQL GH\

<¢«NVHN VX NRWOX DODQ@DQ G|DPHERKXV YWDO/DWDPG D Q
EDWPDPDGOU %RUX KDWWOQOQ vX\D EDWPDPDVO JHUL G
KDWWO LPDODW RUWDPO YH ERUX KDWWO PDO]JHPH \R+XQ
ERUX PDO]JHPHVL LOHWLOH@L«ERUYX HKIBRWOX LOHV \HU GH
NeWOHVLQGHQ GDKD D] RWGXtXHFHRAD @D ERD XBBW®D\DFDN

-HRORMDNWOUPD

%RUX KDWWO LPDODWOQGD EHNOHQPH\HDQU W QWUH QOH U
\+]GHQ NXVXMRGRHELN BMUDUWOUPD JHUHNOLGLU 20DVO SU
EHOLUOH®®P&EHOLGLU

% .D\D ND\D SDUoDODUO N|PeU WRSDNODUO oDNOOODU
Y% *HQLUOH\HQ ]JHPLQOHU

Y% % X]XO NeWOHVL

Y% *HYUHN NXP

% )D\ODU

% .OUON E|OJH

Y% *|P+Oe \DSOODU

% OHYFXW KNDPMWOHUL

% <HU DOWO VX VHYL\HVL YH NDUDNWHULVWLOHUL



% .XWXSODUGD VeUHNOL GRQPXU WRSUDN
% gQFHGHQ \DSOOPOGU NDUDUVO] GROJX PDO]JHPHVL
% <HU DOWO oHYUHVHO DWONODU

8\JXQ GR+UXOWXQXQ YH SURILOLQ \DSOP PHWRGX
VHOLOHELOPHVL WHIMB IEW KEVRPEDU YH NRBRPQ@ NRG XEHDD W
LQUDDWOQ ELUORN \|Q*Q¢ HWNLOHGL+LQGHQ \HULQGHNL
ID\GDGBER®uXOODUOQO HWNLOH\HFHN KXVXVODU Dub+0G

% .D]O VWDELOLWHVL

Y% <e]H\ \HUOHULPL YH NDEDUPD
% 2UWDGDQ NDOGOUPD

Y% %RUX \eNOHPHVL

% =HPLQ LGOHPH YH WDubOPD

% 7DUOPD NDSDVLWHVL

&D]JLEHWHWIHOL DNOPOQ NDUubdboDuwdbudboPrPDVO

&D]JLEHOL DNOP ERUX KDWODUO DNOU GR+DVO JHUH=L
JHoLP DIQGHDRD GHULQOL+L RODELOLU <D GD WHVLVLQ GL-
WDVDUOP NRUXOODUNDR ODBLGDUD ttBlo 0 uG RFHOXN. (R@P IV INVR B X ¢
HGLFL ROXS ROPDPDVOQO HWNLOH\HELOLU *HoLG ERUX |
WeP ERUX KDWWO WDVDUOPOQO HWNLOH\HELOLU .0VOWC
PHWRGXQX B6EGHANWLULU

7HUHRPUX KDWODUO FD]JLEHOL KDWODUGDNL JLEL NOVC
LoLQ |JHO wWDVDUOP GHWODODRQ YBQBN®LUWWUEH HWNL
PXKDID]D HOHNWULN LJRODV\RQ \D GD GL+HU JHU
]JRUOD\DELOPHNWHGLU O0*KHQGLV JHOLUWHNI$S6&HUHNOLC

%YRWPOO]HPHNFL VHoOL

%RUX KDWH® IEQUWDYIMPPQ GLOLPLQLQ VRQXQD NDGDU
VDKLEL ERUX KDWWOQOQ WDVDUOP |PUe ER\XQFD LON LUGO
|J[HOOLNOHUL VD+OD\DQ ERUX PDO]JHPHVL VHOLOPHOLGLU

io



HQ |QHROUGMPDNDUDUOGOU .XOODQOODELOLU$SERUX PDO]

% 3ROL (WLOHQ 3¢

% dHOLN

% 'XNWLO

% &DP 7DNYL\HOL (O\DI &73
% 3ROL 9LQLO .ORU-U 39&

%RUX WLSL VHOLOLUNHQ DuD+OGDNO KXVXVODU
EXOXQGXUXOPDOOGOU

% +LGUROLN |JHOOLNOHU

% 'D\DQOP

¥ % R\ X\ \WOPO

% #QUDDW V*UHVLQGH PRQWDM NROD\0O=+0
% <HULQGH WDPLU NDELOL\HWL

% %D+0DQWO |[JHOOLNOHUL

% 3HUIRUPDQV JHoPLUL

% .RUR]\RQ GLUHQFL

% ODOL\HW

%RUX PDO]JHPHVLQLQ ER\XWVDO |[JHOOLNOHUL ND]OVO]
ROPDNWBGOEBRUX <«UHWLFLVL PDO]JHPH YH <UHWLP SUR
NDUGOODPDOOGOU %D]O ERUX PDO]JHPHOHUL ERUX PDC
WROHUDRUDODOOGQM@DI\Do GX\XODQ ER\XWVDO |JHOOLNOH
LoHUPHE®I&G LU

% %RUX oDSO GOU YH Lo oDS

Y% 'R+UXOXN

% 800DUOQ GLNOL=+L

% (W NDOOQOO=+0

% 20 YH GOU G+]J*QO-«N

% <D+ODPD QRNWDVO NDOGOUPD QRNWDVO YH GL+HU |]I



% RUX PR QWRIDNDOQGND

%RUX PRQWDMOQDPINQ NROMDSIMN PDOL\HWLQLQ D]DO\)
LQUDDWOQ \DUDUXQUX®&DWY D ODB@@EEIH R U DLAO NDHD GEA WM (
NXYYHWOHUL NUEMRLILNX FE@PDNDW DG O WNRDUXG B WD Q BUDGIH WQDH
VeUW+QPH NXYYHROHULR QZEGEKMXYYHWOHU |QFHOLNOH ]H
ND\QDNODQRERMWDGIOUHPLQ |JHOOLNOHUL YH XQvVvXUuobub
VeUUDUM \eNe ERWX 60800oDSOQD J|UH PDNLQHRNMVLPL
|00+ OHX\XPXEBRUX S+UGYMO-HHOOLNBISW LFQGBEDMWPHN LoLQ
PDO]JHPHVL LOH ELUOLNWG6&GEH+-HUOHQGLULOPHOLGLU

<DWD\ GHOJL LoLQ ERUX PRQWDMOQGD NROD\OON LN
ERUX GHOLN LOLQH OoHNLOHFENLIQFEMD BRWL N\ DY DQH WNKLVDX
JHPLQ LOH ERUX E*W¢QOHUPHNWHGLU =HPLQ]NRG XD U O
PRQWDMD HWNL HGHQ |JHOOLN YH NRGXOODU ]JHPLQ GD\I
GHOLN X]XQOX+X ERUX oDSO ERUX HW NDOOQ®X+O LQI
$6&(

<HULOQOGH WDPLU KXVXVODUO

7DVDUODQGO+0 JLEL ERUX PRQWDMO \DSPDN GDLPD L
KDWDODU SDUoDODQPD YH NOGXORPWODD URHAGWRPLUHG E
WDVDUOP |JHOOLNOHULQLQ \HQLGHQ G*]HQOHQPH NDELOL
FRUX PDO]J]HPHOHUL \HULQGH WDPLU HGLOHELOLU ED]OO
HGLOHPHGL+L ERUX PDO]JHPHVL YH oDSOQD ED+0OOGOU %F
JHQLGUOL+H VDKLS oDSWD BR&X WDPLU uabQvOQO buwduodu

%HWRQ BDPYH®WWULIL\H NLO JLEL NOUOOJIJDQ PDO]HPH
KDUoOD GROGXUXOXU \D GD \DPDQOU +DUWHODN o&RN®W®R
SYF SROLHWLOHQ JLEL GL+HU PDO]JHPHOHU WDPLU HGL
NRQXODBBIPIHQLQ NDOGOUOOPDVO ERUX LOHULVLQGH NXV
RODUDN ERUX KDWWO LQFH HW NDOOQOO-WOGD EBR UM % (
WDVDUOP |Oo0+VeQ&B&Q(D]DOPDVOGOU



.RUR]\RQD GLUHQoO |JHOOLNOHUL

%RUX KDRWIRJUO]JHPLQOHUH LQUD HGLOHELOLU %X NR
LVWDV\RQODUO \D GD \¢]JH\ VO]OQWOODUOQGDQ PH\GDQD
ROXUDELOLU %X \¢ ]JGHQ ERUX KDWWO VLVWHPOHUL ol
|[JTHOOLNOHUL-@PHH VI | QHPOUHRORDNIWRGBNVHN GLUHQoO YF
\eNVHN DVLW \D GD Ge+G*N GLUHQo YH RUWD S+ NRUR
NRQVDQWUDV\RQX S+ DVLW \D GD DONDOL GHUHFHVLQL
WX]ODUOQ QLEHEQLRMWNMWDUXNWLO LoLQ NRUR]LI NRUXOODU
RUWD\D 36RGN.BIWLOHQ oR+X NLP\DVDOODUD NDUGO WHSNL)\
RUWD\D oONDUVD ERUX sUHWLFLVL$6&H WHPDVD JHOPHN JF

ODOL\HW

%RUX PDIOLHILWOL KXVXVODUD J|UH GH+LGPHNWHGLU
cUHWLFL DGUHVL SURMH DGUHVL VLSDULG PLNWDUO N
GHWD\ODUO |]JHO SURRAMHX QXW H\DXKHDWOLO YR'O®IQO DU O GDKD G
\ XYDUODNOO+D G¢*]J*QO++H YH SeUe¢]Ve]Oe+H VDKLSWLU "I
PDOL\HW LoLQ EX |]JHOOLNOHULQ VHoOLP V. UHBRRQBRIURH=+H
VHoLPL \DSPDGDQ |QFH oHULWOL ERUX *UHWLFLOHUGHQ
PLWDUO HOGH7BGDOPWONGLWHUOHULQL VD+ODPDN LoLQ H
EDuDUOOO ELU SURMH LoLQ JHUHNOLGLU +HU ERUX PL
WDUWOUBOPODQWOUYH \DSOP PHWRGX ]JHPLQ NRUXOODU/(
|Q*QGH EXOXQGXUXODUDN EX QLWHSBKNOHU GLNNDWOLFH C

. O000NO®HVO] ERUX KDWWO

.000I LoLQ JHQLU GHOLN DoOoOPDVO LNL NH] PRQWD]
LIRODW|U YHNO DU OGE®HOIDUL PRQWDM YH EDNOPO ERUOXN
ND\QDNODQDQ PDOL\HW DUWOuUO ELU GH]DYDQWDMGOU
VLVWHPOHULQLQ SRWDQVL\HO NRUXQPDVO ERUX KDWWwWO
SRWDQVL\HOIRQDQ LRO®BHUOEXEXODUPDGDQ GROD\O NRUR]LI
PDUX] NDOPDVO GD GH]D$®&QWDMODU DUDVOQGDGOU



*HoLU <|QWHPOHUL

gOHWLP KDWODUOQOQ HQJHOGHQ JHoLUL HQJHOLQ D
WHNQLNOH \DSOOPMHPWBGOQGHOLQMNWRHOLNWH JHQHO K
ROXS SURMH P¢KHQGLVL Je]HUJDKWDNL ]JHPLQ ERUX WLS
\[QWHP GHNOL EHOLUOH\LS GHWD\ SURMHOHU KD]OUODPDO

.D]JONODW*QGH JHoLU \|QWHPL

6HOLOHQ ELU ND]JKINJ VW@ WHFILQUQERNXQFD EHOOL DUDC
EX ND]JONODUOQ «VW+QH ERUX KDWWOQOQ PRQWDMOQOQ
LOLQGHNL EX ND]J]ONODU DNDUVX «]HULQGH WDuOQDQ NDW
VHGLPHQW ELDEREPIQRBDRUMAXYWH\H HWBIHVLPROXPVX] \|QGH

SHVLP %LU LOHWLP ERUXVXQXQ oHOLN D\DNODU ¢]HULQGH |
2727 XQLYWWNWWORN XUHV FRP



5HVLP %LU LOHWLP ERUXVXQXQ DNDUVXGDQ ND]ONODU VW
ZZZ VLOYDHQJLQHHULQJ FRP

$0OMD]O LOH JHoOLG \|QWHPL

goPHVX\X LOHWLP KDWODUOQOQ GHUHOHUGHQ JHolL!
'HUHOHUGH ROXUDQ VHDW®GXOXRXQEIDEICOHWHYH ERUX KDV
JJUHELOLU %X GXUXPXQ |Q*QH JHOPHN LoLQ ERUX GDKD G
EHWRQ G|N*OHUHN ERUX PXKDID]D HGLOLU 6X DNDQ GHU
PePN*QVH \|QOHQGLURHDDEAQGBNWDQOWR® \DsOoOU 'HUH
EHWRQOD PXKDID]D HGLOLU 'HUH VX\X KO]OO GH+LOVH E
NDUOUOPO GROGXUXOPDN VXUHWL\OHLERUX PXKDID]D HGL(

gOOHU %DQNDVO $ 0 GHBMNMEBUIUQ QG LNt@@GEH JHQHO
\|QWHPL VHoRQXEBHYWNR ERYXOHN LoLQH DO O QPDQYHE GMHHUF LK
%DQNDVO $ 0 QLQ .DOOQ 6LYDV @oPHVX\X .HVLQ 3URMHVL
UHNL{H J|VOVGLU ID o] M D] OO\HGW B P L\



ENINE KESIDI
Olgek: 1/50

A - AKESIDI
Olgek: 1/20

il 250 Doz beton
T " POZNO:16.003

DERENIN ALTTAN GECISI

e e e e T T
[ o Dv0 |

UHNLQDOOQ 6LYDV goREMX\RHBWBNUBWOW®OOGDQ JHoLUL
<DWGMOJL LOH JHoLUG \|QWHPL

$NDUVKH®DOLNQUHH LRBINOOOON QX GRBRINNDD EWU Y 0\XNW H
DOWOQGDQ JHND PHKDWHP(OND WG QJQW H PLGW®HN OJJQWHP L
DNDDOW OWQIGEQ DoOODUDN X]XQF [E X MWHDEEQL UH OLRULLIOPRI W X
NDSVDPDNWOBOGLULOHELOLU \DWDW VRH®G ¥ MV\WHWR H FLLO HP EN
\[QWHPL KHOH]RQOX \DWD\ GHOJL PHWRGX LOH ERUX Vel
GHOJL \|QWHPOHUL DoON ND]O \DSOOPDVOQOQ VDNOQFD
\[QWHPOHUGLU

<|QOHQGLULOHELGKB<{DWBYPERQGDM

3LORW GHOJL EDUOO+-0Q0Q GOUDUGDQ WDNLS HGLOHLI
YHUPHGHQ LNL QRNWD DUDVOQGD \DWD\ VRQGDM JHUOHN!
VRQGDMOQ X\IJXODQDFD+0O JHPLQ W+U+QH HFDL* ORWRIDDB R O
\[QOHQGLUPH LUOHPL LVH LW PZZ Z O\HH NN R @ WNK@HHIONERIR O PH N

<|QOHQGLULOHELOLU \DWD\ VRQGDM PDNLQHVL \|QOF
WLMOHUL G|QGMeY WH LXWHNOVPOQGD WUDQVRRVWMMMW EXO
\|QOHQGLULOHELOLU |[JHOOLNWH NOODYX] Xo PRQWH HGI

AN



NOODYX] XFD DLW NRQXP GR=-UXOWX YH H+LP ELOJLOHUL

HGLOGL+<LQGH VLQ\DOL]DV\RQHOOH GRWDY\ R QE| YR LDQ Y

VD-ODQOUNHQ LW PH UOHNDGON HOERWNH SLOROR WH®H D JG&+

LoLQ VHOLOHFHN EDGOON JHPLQLQ3GRRBWPXEDJL KNI X B DPDP
TGH J|VWHIAD WIHIMWRQWXQHO FRP

r yiiziinden izlenerek, yer altindaki =
eden, istenilen noktalardan

5HVLP <|QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPLQGH SL
ZZZ WHN\RQWXQHO FRP

3LORW GHOJLQLQ JHUOHNOHUWLULOPHVLQLQ DUGO(C
<|QOHQGLOBHOEDOH JHQ LGH-HW Rt BEPDONOOB VL WLMOHUL D
OHNHUHN YH G|QG<«UHUHN S5H®RRV HBLHORW\ G H B QIL I.@HHWR.O X G\
oDSO LKWL\Do GX\XODQ oDS HOGH HGLOLQFH\H NDGDU DU
JHPQLQ J|oPH RODVOOO+O0 GD DUWWO+0QGDQ JHPLQLQ NH
gUQH+LQ EHQWRQLW YH SROLPHU JLEL NLP\DVDOODU VX\C
GHOLN \¢]JH\LQGHQ JHPLQH DNWDUOOOU 9%H\OHOGIML.OH ]JHPL
oDSOQO JHQLUOHWLUNHQ HQ ID]JOD P X]XQOX+D NDGDU
\¢]GH \LUPL EHG ID]JODVO P GHQ oRN X]XQOXNODUGD R
oDSOQOQ \« R GIPIVOI@PPO®L N ZZW \M BIWIR @ 9 Q GFLRP

5HVLP <|QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPLQGH J}



=HPLQ LoLQH OoHNLOHFHN ERUXODU GHOLN X]XQOX=+XC
KD]OU KDOHM6UWVELWLQLRODQ ERUXQXQ XFXQD oHNPH EDU
LGOOHPLQGHNL JLEL <<6 PDNLQHWHWIAMA@HNP HG LGGHP U HHY d
HGHUNHQ ERUX LOH ]JHPLQ DUDVOQGDNL ERUOX¥M GROG X
SROLPHU JLEL NLP\DVDO ELU WDNOP PDOJHPHOHU JHQLUGO
%X VDV\HGH ERUX YH JHPLQ DUDVOQGDNL ERUOXN GROG XU X
JJUH ELUHU ELUHU \D GD ELUNDoO ERUX BLQGMHOWNUOBHUHNN
JHOLU WDPDPODQDELOLU ZZZ WHN\RQWXQHO FRP

=i S Tl ol

~ Cekme aparatina baglanmis boru veya borular, YYSS makinesi
tarafindan donme ve cekme hareketi ile cekilir.

5HVLP <|QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPLQGH E|
ZZZ WHN\RQWXQHO FRP

<<6 \|QWHPL OLWHUDW+UGH +'" DO-RUL]RQIMDIO RLQM
JHOPHNWHBG L{QWHPLQLQ X\JXODQDELOLU YH YHULPOL ROP
ROPDVO JHU HMNBHNIWHEPLLIOH  HYWHNULL FHOAHDQ NOHDN @G HOH U L
JJVWHULOGL=L JLELGLU

-
-
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UHNLG<<6 YHULPOLOLN IDNW|UOHUL =D\HG 7 DQG ODKPRX

OLNURWeQHO 6LVWHPL gOH %RUX 6*UPH <|QWHPL

OLNURW+QHO VLVWHPL VRQGDM PDNLQHVL LOH ELU PI
PLNURWERWBXODUOQ KLGUROLN SLVWRQODU YDVOWDVO\
LOHUPHNWHGLU %X VLVWHP GOUDUGD EXOXQDQ ELU NRC
ROXUWXUDQ HOHPDQODU DuD+OGDNL JLELGLU

¥% sWPHGH NXOODQOODFDN PLNURW+QHO ERUXODUO
¥% gWPH LOIOHPHIWILHUEMN PDNLQH YH HNLSPDQODU
¥% gWPH YH oONOu aDIWODUO

2QuDDWO \DSOODGBN PNNRRWOBEORMNLQHVL ELU \DQG
GL+HU \DQGDQ LWPH LGOHPLQL JHUOHNOHUWLUHFHN PDNI
NHVLFL EDu0O+0 ERU BMOPORPOPE A@PI®D VOUD ELU EDUND
OLNURW<QHOH JLUHQ ERUX\D \HQL ELU ERUX ED+ODQPDN V
GHNLOGH LWPH LGOHPL GHYDP HGHU ZZZ WHN\RQWXQHO F

OLNUR We¢QHO DoPD LUOHPL PDNLQ HQ@IO® JBHRPQ QR LSEHWVH (
\DSOOOU %X LGUOHP VRQUDVOQGD RUWD\D oONDQ ]JHPLQ
SeVNeUWPH |JHOOL+L LOH PDO]JHPH\L VOYO EXODPDo GHNOI
ELULNHQ oDPXU EXODPDFO HPLFLEX®XQDQUMBIU HPRQND HE
ZZZ WHN\RQWXQHO FRP



gPDODW DUDPDVOQGD PDNLQH LOH GOUDUGD EXOXQD
DUDVOQGD GHYDPOO ELU (GBDNQEBGH GHOMDQ WELKMUE D H D SHIDN
WDUDIOQGDQ DQOON ROPDOBNLINOH@EPHNWHGLQHWLFLVL WL
LoHULVLQGH NDOOQPDVO VvVD+ODQOU *HOHQ ELOJLOHU O
NRQWURO RGDVOQGD EXOXQDQ ELOJLVD\DUOD KHVDSODQ
JUDIL+L J|VWHULYIGHVADMWHYLFL EDGOON D\DUODQDQ PDN
GHWD\0OO ROD®IDANWHNVEHWIDOW YH DQOON RODUDN WDNLS
\|Q YHULOHELOPHNWHGLU %X VD\HGH \¢]JGH ELUGHQ GDKD
JHUOHNOHBHOXW WMHN\RQWXQQHO FRP

OLNURW+:QHO VLVWHPLQIEGDNXVUWEPDUDHMNWHBE LU

5HVLP OLNURW*QHO VLVWZAHZL QVIHN \WWQUXOPBY & R P

OLNURW+QHO VLVWHPL OUPDN NDUD\ROX GHPLU\RO:
\HUOHUGH DoON KHQGHN ND]OVOQOQ LPNDQ YHUPHGL=+L G
EHWRQ ERUX &73 ERUXODUOQ |JHO JHOLGOHWGEPHNWAX OW C
KDWWO NDQDOL]DV\RQ YH \D+PXUVX\X GHEHNHVL KDWWO
PP \H NDGDU oDSODUGD LPD@PWNX) 4DSO O DELNWRIW WHGL U
S5HVLP TGH J|VAY B W.IORRIGWLXQHO FRP



S5HVLP %e+\eN oDSWD PLNURWAZHWHNRRQVERQNHUXFRP

+HOH]J]RQOX <DWD\ 'HOJL OHWRGX LOH %RUX 6*UPH %R

+HOH]JRQOX \DWD\ GHOJL \|QWHPL PP oDS LOH F
VeUeOHUHN \DSOODQ GWHPOHOKAUGWYUU®XNDUD YH GHP
\DSOODELOLU %RDW®J §BOWHPX\I1XEDH D MWW IHRNO®LOW LU

5HVLP %RULQJ \|[QWHPL LOH \DWBN RO X QH OXPRP DV O

%RUXQXQ JHOLULOHFH+L EDUOOBQGLNMWHHBLWR Q UDR MW!
PHYFXW DOW\DSO oDOOUPDODUO LOH NRW YH PHVDIH |Oo-l
.D]OQO6Q \DSOOPDVOQGDQ |QFH PDNLQHQLQ RWRUDFD=+0

—_
=13



LOoPHVX\X KDWWO NDQDOL]DV\RQ \D GD \D+PXUVX\X KDWW
KDWWO JLEL PHYFXW DOW\DSOODUOQ YDUOO+O WHVSLW H
WeQHO Je]HUIJDKO YH NRWX WHVSLWLHBDELQH @ PQ OBRNX\G
GHOJLGH NXOODQOODFDN ERUX oDSO YH WeQHOLQ NRWOD!
ER\XQGD U4DIW Lol NBP]JOUIDBOOGDNLQHQLQ RWXUDFD=+0O E|f
LoLQ NDOOS YH GRQDWO LPDORYDOU\DESHIWG DNV D\QP S/\IROD@
\¢]H\OHULQLQ J|oPH ULVNLQH NDUGO JHUHN QDWW HYHQGD\
KDUHNHW HGHFH=+L \eUePH UD\ODUOYH L®HOHL ®RWU X OMQH
D\DUODQDUDN EHWRQD PRQ\RHWDG IQRINW BV 0« BH QID.\ GREG Q
KL]D\D JHOPHVL VD+ODQOU dHOLN ERUX LoLQH lbo@&S®HI|UH
NDOGOUOODUDNAdHOLWDERQELUMOINDOOQOO+O ERUX o0DSC(
ROPDPDOKMWGHIRQ PDNLQH\HW SHPWHP VD%RUX PDNLQHQLQ L
*QLWHVLQH GD\DQDUDN ERUX XFX GHOJLQLQ \DSOODFD=+
LPDODWOQDZEZDWENERIQUWN XQHO FRP

dHOLN ERUXODU JHQHOOLNOH P ER\XQGD *UHWLOGL:=
%LERUX ER\X PHVDIHVLQGH LGOHP \DSOOGONWDQ VRQUD
XFX JHUL oHNLOLU goHULW.@HBEKHOHRRQ HU QB GMWQE ILDIHDL
ND\QDNOD ED+ODQGONWDQ VRQUD ELU |QFHNL DUDPDG
DuDPDVOQGD ]DPDQ ]DPDQ ERUX LoLQH JLUHUHN H=LP G
VRQX0oODRLGOWBAHRROWXQHO FRP

S5HVLP %RULQJ VLVWHPZZKWANIRQWRXQEO FRP
OHYFMNVsU\H DOWAB R

%RUXOP\WK QG U H) UPHD N OTHLEPBI®L JRUXQOXPHREBEBW+XQG
N|SU-OHM\GIPQDBERBRYMINEU-\H BHOOB U

10



SHVLP %RUXQXQ PHYFXW N[ PD\PHDAAMIDPR K O

*HoLGLQ \DSOODFD+O \HUGH ERUX\X DVDFDN KHUKDQJ
JHOLUPHN LoLQ \HQL ELU NIBSGHRBHO.QUD HGLOHELOLU

(QJHOLQ PHOIOPMWPLNQGHOJIL \| GNHMNL RO RPDPYED LolLQ PH
N|SUs\H DWNHPL|HUFLK HGLOLU dHOLN oXEXNODU N|SU-
DQNUDMIHEBILOLU

IL
|=
f%

@ 30030010 |

L 50.50.5

M10 Ankraj bulonu

Kelepce
’ #4505 L =33em

@ 300.300.10 | .
Tt M10 Tespit bulonu

T
Meveut L.
Kopri boylama kirigi L 50.50.5
nak dikisi

|| J 2=8mm

©110 mm HDPE

200,

A - A GORUNUSU
OLCEK : 1/20

UHNL@OPHVX\X ERUXVXQXQ PHYFXW N|SU«\H DVOOPDVOQD



%RXODU WHUFLKHQ DbHIdLILN. OO 2 OXRPWX G IKQ YD GDUWOT
ERUX LoLQ OVO \DOOWOP GHWD\ODUO GD GeGeRBOQN +D
oXEXNODU ¢«]JHULQGHQ JHOLULOHUKNNNBOHSOH YDVOWDVO\(

Katranl Kanavige (2Kat)
Cam Yonu

©110 HDPE
272-324 nolu sebeke dogamleri arasi gebeke hattt
9110 HDPE

226-227 nolu gebeke digumleri aras: "k=0" hatt:
2110 HDPE

14-16 nolu sebeke dagamleri arast "k=0" hatts

Kelepge
@ 50.5 L =65cm
L 50.50.5

Payanda levhast
7 30.10

Mevcut 3
Kopra boylama kirisi

KOPRU GEGIS DETAYI
OLCEK : 1/20

UHNLOBOPHVX\X ERUXVXQXQ PHYFXW N|SUs\H DVOOPDVOQD
%HQ]JHU 6HNW|UOHUGH gOHWLP +DWODU® YH g]HO *HolLu

GoPHVX\XQGD ROGX+X JLEL IDUNOO®O VHNW|UOHUGH
HGLOWHGLU %XQD GR+DO JD] LOHWLP KDWODUO YH SHWU
LOHWLP KDWODUOQOQ JHoWL+L Je]JHUIJDKODUGD NDUUOOD
SHWURO LOHWLP KDWODUOQGD GD NDUuOPAO)R MAHIONHLDN W
ROXUWXUXOXUNHQ |]JHO JHOLUOHUH \|QHOLN GHWD\ SURM
$QDGROX 'R+D0OJD] %RUX +DWWO 'R+DOJD] gOHWLP $ 0 Y
7DUOPD $ 0 EX WLS HQJHOOHUH \|QHOLN SBRIMHOMIUR QL
KDWWO SURMHOHULQGH NDUD\ROX JHoLGL GHPLU\ROX JH
\DWD\ VRQGDM LOH QHKLU JHoLUL \¢eNVHN \HU DOWO VX\
HQHUML KDWODUO JHoLGOHUL DNWWVNRDQ\ KIDMWWA® LI BDbLLOY
GHWD\ SURMHOHU KD]OUODPOUWOU 6X LOHWLP KDWODUO((
JHoLG \|QWH PO LSURMH®HU ROXUWXUXOPDNWDGOU

-
o



7$1%$3 SURNMHWI@GH\JEBHOMDF RXVXWALBWU & W PIFBW L
LOH WDQOPODQPOU ROXS BHDW R QR OO0IINKE & B P DIYRMMBIMU O
GDHD+NoD SWHRIUX K DAY O KD WHIOH U L+N H « &/4 @wo H© IGH
|JTHO \@m\®OUH W L OPLUSE Ld 5D SR U X

3URMH NDSRDR@@XSPWU\ROX KHD YR\ RYQDD \IRGDO IDEJL
ELUORN QWD HBHDW DUR O X JN & QIDIMALIBHINQIOTGH J|VWHULOPLGW

max 1000

Boru hatti isaret diregi \‘

~--- Tespit edilebilir uyan bandi

Boru hatti isaret diregi
Asfalt ya da kaplamasiz yol |/
ij/%w
i e S
w+2000 w+2000
w e— e ﬁ
S — — — o

Diz Bou Cift gozlii HDPE kablo kanali
Tipik Agik Kazi Karayolu Gegisi

Yol temel yapisi Yol temel yapisi
Tespit edilebilir uyarn bandi Tespit edilebilir uyar bandi

Cift gozlii HDPE kablo kanali

ince taneli malzeme ile yataklama

Kesit - Olgeksiz Kesit - Olgeksiz

UHNLO.DUD\ROX JH S &H WD BED SR U X

'"HPLU\ROX JHOLGOHUL JHQHO JHOHU \DWIBRLENROKX PHW
JHOLUQHO DG LEHNLOIGNL JLELGLU

td
(@]



Keson ucu demiryolu kamulastirma
sininnin veya sev topugunun

Katodik koruma gereklilikleri 2m disina kadar

icin ilgili paftaya bakiniz Max 1300 Katodik koruma gereklilikleri
. icin ilgili paftaya bakiniz

Cikis noktas!
Keson zerine 60 mm delik
uzerine tahliye borusu
kaynatilacaktir

ob__max 1000
Izolatérler & slanmaz celik pano

EGim Min 2000
Max 1/250 Beton dolu boru

Tipik Demiryolu Gegisi

Q6 Boru trafik bariyeri

Siyah renk
Kesit A-A - Olgeksiz

Sari 11k

125 mm kablo kanall

ak al
Cift g6zl PE kablo kanali olacak Borunun toprak altinda

kalan kismi kaplanmali

ve sariimalidir,
Celik Keson Boru i "

Kesit - Olgeksiz

Tipik Yatay Sondaj Hendek Kazisi Trafilgbanyerdizaynt

UHNLO7$1%$3 SURMHPLQ®RD® JHoLGU GHWD\O

3HW UR O IXN\DDAIW GIQIXDGTWIQ DSLQ(' 5SDSRDXON \NMNWH P L
|QHULOPHNONGLL]O LOH JHOLOLUNHQ LQuUDDW DODQOQGD
VeUP*\RUVD QRUPDO \|QWHPOHUOH DoON ND]O \DSOODUDI
7DQDS d(' 5DSRUX

BHWURO KDWWOQOQ DNDUVXODUGDQ JHOLULOPHVL Je
JHUHNTALISWINU DUD]L 0DU\B DY & WHINLGA O LBIS®IELOPHN
KHQGH=LQ LoLQH ERUX\X \HUOHUOWLUBEQGHAHBEXOXIQEG ¥XXGI
\¢]GeUPH NDQDOO oHULWOL PDO]JHPH \D GD WHNQLNOHU
\]JHQ SODWIRUPODUD LKWL\Do GX\XODELOLU 6X GHULQOL:
JHOHQHNVHO ND]O \|QWHPOHUL XBIX\OO QB BDAULAQ Gali \D IS
\DWD--0D@ODWDELOLU 6HW oHNLOHUHN DNDUVX DNOUG \|Q+ \|C



—

Gegici Galisma Alani Insaat Itifak Hakki Gegici Galisma Alani
Itifak Hakki Calisma Alani

Gomalmis Boru Hatti —\

Birlestirilmis Boru Hatti

Atik Depo Alani

Atik Tutma Bankdti

Acik Kazi
Hendek

J“/’“f’_"_a_"‘ge\
Kazici Arac Gegisi

,— Sert Kilit
‘/
Atik Depo Alani

UHNLOG6X\ROX JHoLUL LoLQ DoON ND]O WHNQL+LQGH WLSLN
7$18 d(' 5DSRUXQGDQ GHUOHQPLUWLU

'"l/OHQHFHN ERUXODU VX\ROX NHQDUOQD JHWLULOHUHN
WHVWL EDVOQo WHVWL YH NDSODPD WHVWL \ERO®ROU %
DNDUVX ¢JHULQGH ND]OODQ KHQGHNHSWPRIE3QOH HANQEIPDW
ERUX\X KHQGH+H LQGLUHFHN YH G|tH\HFHNWLU 'DKD VRQ
UGHNLOGH GXUPDVO WHPLQ HGLOHFHNWLU 7$1%$3 d(' 5DSRU

ORQWDMOQ \DSOODELOPHVL LoLQ JHUHNOL KHU W-eU
SODWIRHPL IORDW JLEL JHOLFL N|SU+OHU+KUKD®O D PHIMD\
DOWHUQDWLI \RNVD N|SUs NXUXOXPXQGDQ |QFH WHPL]OL
7%$1%$3 d(' 5DSRUX



ilave Beton ilave Beton
=30 m RV

10 m<RVX2<30 m

Kalici boru hatt Iden 10 m.ye RVX3 Kalict boru hatt

isaret diregi <3ImRVX4 isaret diregi

Katodik koruma gereklilikleri
icin ilgili paftaya bakiniz

Trafik Bariyer

Kiyi Ust Kenan
Kiyi Ust Kenari

Tespit edilebilir uyan band:

Kesintisiz lheton zarf =" £ Kablo kanali

Beton dolu boru

Min. 2000 Min. 2000

Q6 Boru trafik bariyeri

Tipik Nehir ve Dere Gegisi
Siyah renk

Tespit edilebilir boru hatti uyari bandi %
Tespit edilebilir boru hatti uyan bandi i Tespit edilebil FOCyb g gegpcn i‘:::ijblmr Sari g1k
Tespit edilebilir F.0.C. bandi SOOI e e el
Mekanik koruma
Nehir ya da dere tabani /— amacl beton plaka
Borunun toprak altinda
kalan kismi kaplanmali
Sikistinimig dolgu \ ST y P . i ve sanlmalldlrp

& 2 Cift gozli HDPE

Kablg l:ana;ll blandl \",.\. I Cift g6zl HDPE kablo kanal tagiyan Kablo kanall
SN Kapiama o S saat 2.00 pozisyonunda tutturulmus olan P Ince taneli malzeme 500
Kesit - Olceksiz 125mm PE kablo kanali Kesit - Olgeksiz  ile yataklama

Trafik bariyer dizayni

UHNLO$0oON NRMDHPL LOH QHKLU JHoLUL GHWD\O
7$1%$3 d(' 5DSRUXQGDQ GHUOHQPLUWLU

. Gegici Galisma Alani Gegici Galisma Alani
Girig Noktas! J Cikis Noktasi
T ‘Hf 4 }V
25 m| 25 m

PLAN

Fiber optik kablo/kanal
detaylan gosteriimistir.

Giris Noktasi
Nehir
e
\
Agl: 4-8° (Yaklasik)

Acl: 4-12° (Yaklasik)  Gjp; )
Girig agisi her YYS igin s Tanja,m kis acisi her YYSAIQIH
ayri belirlenecektir. pC ayri belirlenecektir.

Lejant  pr Yatay! Tanjanti \—p ¢

P.C.= Tanjant Noktasi
¢ ) Her bir YYS igin derinlik Tanap Boru Hatti

P.T.= Kayis Noktasi ; :
D= Boru Capl Dogal Toprak ayri olarak belirlenecektir.

Sedde Usti
—_—

Sedde Usti

—

Kanal ve fiber kablo

Dogal Toprak detaylan icin kanal
Socar ikiz kablo kanall cizimine bakiniz.

gére beiien.

Dernik sondaja SN
. R
N %g

TS
S
NV

Tanap Boru Hatti

Kesit A-A - Olgeksiz | Py —— |

Kesit B-B - Olgeksiz

UHNLO<|QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPL LOH Qf
7$1$3 d(' 5DSRUXQGDQ GHUOHQPLGWLU



7DQDS SURMHVL D (WEBSRDKN@EMKUHOHUL LoLQ WDVDU/(
dL]JHOJHSHHULOPLUWLU

dL]HOJH$1$3 SURNBUNIQGMDVEBXORVIELSE® d(' 5DSRUX

*U X (QJHO gPDODW RUX(
*HC $ND $ND |JHOOQJ|L| %YRUX oHEH'LOH NDSO
DoOINO® N GHQJID®IR LI HUHNGHU LBXQ % QRIRQAN D\ Di b O WIDH
\RNDPDONWBDNQLRLX ORBYV IDESD O P DxM@@&®m™MH Q G HN
SNDUWHQDUO \DBHN LQLEL 9L YAHP \DBMIN\L NXUXOPD
G ]JHQOH®HY | ]HGHU LGDLEN &L FP DUWO KHVDSODQPO
WDVDUOP R\XOPDNWDUOQGDQ \+]GH ID]OD RO
$ND $NDUVX |JHOO | %RUX oH EHWRQ LOH N
JHQLUGLN [ GHQUDGIRLIHUHNSHULBXQ X% QRIRQIND\D oGNDH) 4DUWD
\RNYDD O N\NDWH PR\X OBV IDESD O P Dx@&®mMH Q G HN
SNDUIWNANOVO \DWEHWLA@IEL OL P YH \BWBL NXUXOPD
G*]HQOHPHYI]HOHUL@EL OL FIDUWF DSODQPOG
WDVDUOP R\XOPDNWDUOQGDQ \+]GH ID]OD RO
1RUF'HL $0ON WH? %RUX oH EHWRQ LOH N
DoON@ONW | g]JHOSOWOVRDABMHULQOL+LLER@ WPRD \WANDH) GDUWD
JHUHN GRINMD R\XOPD KBHYDE B D<&®mMNHQGHN
NHQDUO \DWDN GHH@EBHVE YH \BWBL NXUXOPD
LoMQL MW DUOP| GHULQEL OL FUKMHA DSODQPA U
R\XOPDNWDUOQGDQ \+]GH ID]OD RO
.e0*N '} $0ON WHDPM '"HL | 9RIQ:|U PLN HQ FROPEL
DoONO®N NHQIDMI>]HQOHPHVL
LoMQL SMD\WDUODP
6 X\R $0ON WH? 9RIQ:|JU'PLN HQ FROPEL
DoONO®N '"HUMHQDUO \DWDN
G*]HQOHFPMQYB LN
WDVDUOP
%BHWRQ $0ON WH? IRIQ:|UWe P HQ FROPEL
.DQDOO
6 X\R $0ON WH? IRIQ:|UWe P HQ FROPEL
DoONO®N '"HUMHQDUO \DWDN

G-]HQOHEPMYEB L
WDVDUOP

N







$.$568*(dogu/(50101 2//(5 %$1.%$6¢951%(./(50

gO0OHU %DQNDVOQGD LOHWLP KDWODUOQOQ NXUX GH
ND]O \|QWHPL NXOODQOOPDNWDGOU $0ON ND]O LOH GHL
NRUXQPDVO LoLQ KDW EHWRQ \D GD EHWRQDUPH J|POH
DNXOWUODOQ JHoLGULQ GH LVH \DWD\ GHOJL \|QWHRDWD GD F
N|SU«\H DVOODUDN JHoLUO VD+ODQPDNWDGOU

=DUD 6LYDV .#HOAHYVIURMHIVN QBBINDOWOLGL gUQH=+L

=DUD 689%6 goPHVX\)ROBVIDMHGUKDMBIVEDUD 6LYDV go
.HVLQ 3URMH/ HOHGL\HVL VOQOUODUO GDKLOLQGH EXOX!
NDUUOODPDN DPDFO LOH \DSOOPDVDO SODQODQDQ LoPHVX)\
oDOOUPDODUOQDOQ \DSOPOQDO NDSVDPDNWDGOU

B3URMHGH +0Q]6ubqQ .D\QD+O0 YH .OUNJ|JOHU .D\QD-=
NDUDUODuwoOuOorPOuUWOU =DUD 6LYDV LOOHVLQH DLW
EHOLUOHQHUHN WRSODP LoPHVX\X LKWL\DFO O VQ R
/ P 4 3¢( 31 ERUX LOH LVDOH KDWWOQOQ \DSOOPI
31 ERWOXH LVDOH KDWWOQOQ \DSOOPDVOQO LOH LVDP H
KDWWOQOQ \DSOOPDVOQO 1/ LPH LVBOH EDWWRYXDQ \
/ P PP 3( 31 ERUXQXQ EHWRQ J|POHN LOHULVLC
\DSOGRDVH ‘P PP 3( 31 ERUXQXQ EHWRQ J|POHN LoH
JHOLULQLQQO SNDsAVmWDNWDGOU

*|UeOGe++ JLEL EX SURMHGH GH VX ND\QD+OQGDQ \I
VPODQPDVOQGD ERUX KDWWOQOQ $FOVX ,UuPD+0QGDQ °
JRUXQOXOXN ROPXUWXU 3URMHGH ERUX KDWWO® JHoLuL O
YHULOHUHN KDWWOQ ]DUDU J|UPHPHVL LoLQ EHWRQ J|POH

=DUD 6LYDV @oPHVX\X $HRMHUA QH \B L5 KLIBRGBDHNY L
JIVWHULOPLUWLU



DERE GECISLERINDE UYGULANACAK KESIT TiPi
Min. 100 L Min. 100

Min. 1:500

Adl

ENINE KESIT
OLCEK:1/50

DERENIN ALTTAN GECISi

D+40
A-A KESITI
OLCEK:1/20

SHVLP =DUD 6LYDV @oPHVX\X 3URMHV LGHIH &/KQ L OHMW LGP
X\JXODQDFDN NHVLW WLSL

%X JHoLG GHUH \D GD DNDUVX \DWD+0QOQ \|QOHQGL
VXGDQ X]DNODUWOUOOPDVOQO SURMH NRWODUOQGD YH
UHNLOGH ND]OQOQ \DSOOPDVOQO KHQGHN WDED@QOMOQ G
\DSOOPDVOQO LOPHVX\X ERUXVXQXQ KHO®HHEDNVAQH W B G\
\DSOOPDERQ@X PIOWOQD EHWRQ JLUHFHN UHNLOGH ERUXC
SURMHVLQGH EHOLUWLOHQ ERUX *VWe NRMWYRYD CNDNESDRH S U ¢
LOHUPHNWHGLU

=DUD 6LYDV @oPHVX\X 3URMHVL XHNJXOXPD @RrRO® P oHU
JHoLGL 5HWHPI|VWHULOPLUWLU



SHVLP=DUD 6LYDV goPH®XPDNQH\WIO\®GFXODP DVWOLYLQGH

gPUDQOO 6LYDV goPHVX\OHYHFXM) .389BRMH \SIVOEH<|QWHPL
$NDUNDO LgiLQ H + L

gPUDQOO 6LYDV LOLQH ED+00O0 .0]000O0UPDNTOQ KHU
%DQNDVOQOQ gPUMHMXAX 6HYDY 3URMHVLQGH .0]00OUPDN
LOoPHVX\X GHSRVXQGDQ oONDQ VX\XQ O6uUuPD+0OQ GL+HU WD
DoOVOQGDQ ELU JRUXQOB®XNXNW®P XER UXDXMHGBoHGH PHYFX!
DVOODUDN JH®LH B HVQPY KW H@V L

%RUX oDSO Ne¢oeN GROD\OVO\OD \+RVRONWBNOL @LC
SURMHOHQGHIUL OVRHDM QMG HKKHV DS NXO EDGPDNPWHULBNLORGIV
HGLOPLGUWLU



Boru tamamen cam Sarma islemi kaynak ve
KOPRU DUVARI yini (D=50 kg/m®, h baglanti isleri
=2cm) ile sarilacaktir. tamamlandiktan sonra
yapilacaktir.

( Agiktan giden kisim uzunlugu : 8.50 m)

T
| Celik Lama (h=50 mm, s=5 mm) (50 cm ara ile uygulanacaktir.) (08.010)

2110 mm HRPE
Kelepge (08.013) (50 cm ara ile uygulanacaktir,)

Epoksi Katkili Harg |
Beton, detaylarda

a 'nak ‘ 1 ‘ DKP Sag Levha (5 mm) (04.710/L-01)
belirlenen élgtiler ‘{—\ y

K
miktarinca delinerek 2

profiller; epoksili harg-ile
ankre edilecektir. J- 10

2 adet 30x30x3 Paslanmaz Celik "L" Profil (04.435/03A)

Profil ve sag birbirine kaynatilacaktir.

i
|
|
|

UHNLOdHOLN SURILOOHULQ N|SUs GXYDUOQD DQNUDMO YH

$VNO VLMY PAWDEIPWRBQe EHWRQXQXQ DEHOWOPHVLQL
X]XQOX+XQGDNIHODMCD QPWRIHM QN|U+ ER\XQFD FP DUD
PHYFXW N|SU>DEHWRHENNOWHIWDOH KDUo LOH DQNUH HGLOPHYV
SURILO *]HULQH D PPNIODHNOERAFOBIERDQOQ \HUOHUWLULOF
SURILOH ND\QDWOOPDVOQO QR G @BIQORN -ORBMQO QPR
ND\QDWOOPDVOQO EX ODPD YH NHOHSoH LOH LOHWLP [
ED+ODQWOVOQOQ \DSOOPDVOQSO ED+ODQWOODU WDPDPO
\R+XQOXNOX FP NOFO® Q@@ 0D DGVHRKIEEN HE&E b @ PR NOWH G LU
UHNLO

Gelik Lama (n=50 mm, 5=5 mm) (50 cm ara le uygulanacakiir)
Gelik Lama ( h=50 mm, s=5
mm) (50 cm ara ile 1
uygulariacaklir) (08.010) KOPRU DUYARI

oru 0 (D=50 kg/m?,
=20m) arma
baglan laca

Kelepge{08:013 50 cm
ara e uygulanacaktir)

| X { —L % i i
Kaynak - M aynak 4 4

Kaynak _—

\ a rofil (04.435/038)
k f

\

30x30x3 Paslanmaz Gelik "L" Profil (04,435/03A)

KP Sag Levha (5mm)  (04.7101-01)
Toplam Boy : 10 m

UHNLO@OHWLP ERUXVX DVNO VLVWHPLQLQ ER\ NHVLW WLSL



BURMHQLQ QR OX Ge=+P QRNWDODUO DUDVO P OLL
DoONOONWDQ JLVWWGEGBLPROVLNNVA D KIDIORON]OU GXUXPXQ H
RODFPNWOH DLW ER\ WAY/MWHHNQBHNWHGLU

BKZ. PAFTA NO : 04/09

UHNLOgPUDQOO 6LYDV @goPHVX\X 3URMHVL DVNOGD JHolLuU

UDUNOUOD 6LY DNV L@ BRNRDHKYEXQW H|SU«\H $VNO <|QWHPL
$N D UAHO LgiLQ H + L

UDUNOUOD 6LYDV LOLQH ED+00 BUU'EO6GHGRY X@OoHD+
ELU GHEHNH\H VX+'l3JHBWRWPX LOH VD+-ODQPDAWMESNHHOHYV
XODUPDVO LoLQ KDWWOQ ELU QHKLUGHQ JHoPHVL JRUXQO
KDOLKD]OWPGMDoONOOPHYFXMNLELU N|SU«\H DVNO \|QWHPIL
0|]*POHP LHMNILOD

|

ON§14 e f $219.1 G.B. (3200)
- N——

T l
@140 mm HDPE BORU

UHNLO UDUNOUOD 6LYDV gaBRAMXXAX3IBERMMVKQZE DVNOGD
ER\ SURILOL



$VNO VLVWHPL / [ [ oHOLN SURILOGHQ ERUXQXQ RW

FP|[Oo*OHYHQEH R GHUHFH Lo DoFOADBURQMINEOLS L
ROXUWXUXOPDVOQO +*0JHQL ROXUWXUDQ oHOLN oXEXNOD
NDOOQOO+OQGD ND\QD+0QOQ \DEHN\OMHDOH LEIRU XIQX]® URY
GHVWHNOHULQ N|SUe DoONOO+OPPRIX@FQO OP CDQUED LAOHHO L ND
NSU«\H DQNUDMOQOQ \DsOoPDVOQO +'3( ERUXQXQ
OHOLN ERUX «]JHULQLQ FP NDOOQOO+OQGD DO*PLQ\XP IF
\DSOOPDVOQO KD]J]OUODQDQ ERUXQXQ DQNUDMOPEmsOOPO
RWXUWXOPDVOQO FP RPPX @DP-DXQUED SIWRNH GHWD\ODU
GHNLOGH E+*N¢OPHVLQL Ee«N.OP.0 ODPDQOQ GHVWHN «]
\HUOHGW LYWHODPHDVWAMUOQ GHVWHN SURILOLQH ND\QDNOO E
VOLEVOHQPHVLQLUMIUPHNWHGLU

KOPRU USTU

Pmes

21.00 cm ‘ 16.15cm ,

2140 HOPE

$9219.1 C.B. (9200)

2.5 cm Izolasyon Malzemesi
(Cam yénii-Atiminyum folyo kapl)

Diibet {6 mm (6 adet)

35.10 Lama L=100 cm

©9219.1 C.B. (9200)
2140 HDPE

UHNLOUDUNOUOD 6LYDV gbW?N®BX BHUARNMHI/HW G H

6WDWLN KHVDEOQ \DSOODELOPHVL LoLQ VLVWHPL ROX
f&HVDSODQPOuUWOU

di



dL]JHOJHUDUNOUGOD 6LYDV oD R BUNKK 1SURHMDAE® GeILQ PDOIH
ELOJLOHULQLQ VDSWDQPDVO

ODO]JHPH %LOJLOHUL

$QrPD 'Ou (W A .
%RUX &LADSO dDs| DoO 8B IHHI-OUDOHS | 2

PP PP PP PP NJ P| NJ FPNJ FP
dHOLN |%RUX

67

3 ( ‘

31

%HOLUOHQHQ PDO]JHPH ELOJLOHUUQH OPUEHH NEEWHPH
KHVDSODQPOuwOU

dL]JHOJKHDUNGUOMOPHVX\X SDRMBWKLEEHKHVDEO LoLQ \+N
KHVDSODPDODUOQOQ \DSBOPDVO

<eN +HVDSODUO

$+OUODON$S0oONOONRSODP $0ONODPD
NJ P P N J
‘ d % P GH ELU|GHVWHN
‘ 3(
6X $+0U00+0 E U NJ P
723/%$0

ODOJHPH NDUDNWHULVWLNOHUL EHOLUOHQPLG VLVW
Ge]J*Q \D\OOO \eNLNWNIWQQGHDWLN KHVPBMH \BISW cRHOMMH
NRQXOGX+XQGD P NJ[SUs DoONOO+0O LoLQ DGHW GHVW
G*]J*Q \D\OOO \¢eN HWNLVLQGHNL EX VLVWHPL VeUHNOL NLI
PRPHQW GH+HUL LOH VWDWLN KHE/H D dD S PO MNPV BWUDHINX
GH+HUL Dub+OGDNL HULWOLNWHQ EXOXQXU

/LS'
ty

di



'‘DLUHVHO NHVLWOL oHOLN ERUXQXQ PXNDYHPHW PRPH

88 F (&

9 u &

L €
20XubQ PRPHQW GH+HUL NHVLW PXNDYHPHW PRPHQV
GH+HUL EXOXQXU

€30, L 9

%XOXQDQ PRPHQW PDO]JHPH HPQL\HW JHULOPHVL LOH
ROPDGO+0UDQADBa®DOP HV X\ X BNURMHRY. IVWDWLN KHVDS VRC
dL]HOJWH J|[VWHULOPLGWLU

dLJHOJRDUNOUGOD 6LYDV g E&RHMX DM $URMH WIDKAWH.NLQLQ \D

%RUX *HULOPH 7DKNLNL
i _ORPHQW %RUX OXNDYHPHW, b
<*N| $0ONO®N VLW OHVQBIRPHQW L _ 6RQ X0
. . ] 10 :
0 4/ T E ' G
1 Lp\HWHUOL
NNP| FP NJ FP FP NI FPL 3 THWHIU VL]
\HWHU|OL
1IRW * 6W dHOLN %RUX P DoONOONWD VX ERUX YH NHQG

<DSOODQ KHVDSODU YR DRXF X QD NV @ GIHPW QIS0 \D E L (
GXUXPGD ROGX+X D\UPEPGVELWOHULPOHUGH ND\QDN X]XQ
WDUDIOQGDQ PP VHo Ld@ PH 0 JRADKHSY BVIDAKINQ R @ 1GAHO U

dLIHOJHDUNOUOD 6LYDV gdHBUX\IHBEURMMNYNIGDEAHELOJLOHL

.D\QDN %LOJLOHUL

6HOLOHEHOLQHQD\QDN
.D\QD|N.D\QDN 'LNLGY .
Wio| DBro D’[DJM .DOO QOGN UL 7DVDU5pD$}QOD[ND$ODQO
¢ D | 8]XQOX+& XQOX+X
O 00 [D
PP| PP [ W PP Fp cp -

oi



<DWD\ YH GL\DJRQDO SURILO Ge¢GH\ SURILOH LNL ELU
HUOHUWLULOPLGOWLU OHVQHWOHUH JHOHQ \¢«R\QINUO ND
WDKNLNL dL]HOJH fWHNL JLEL \DSOoPOuwOU

dLJHOJHDUNOUOD 6LYDV g oPMOWNYSEXRNVBEDEQBAWOODUOC
ND\QDN WDKNLNL

.D\QDMDKNLNL

OHVQHWH, pp{RSODP.DIQDNWDDIQDN
*HOHQ.ENLm'mDQ~. \QDN 20XUDQ (PQL\HW 6RQXo
<eN UNLGL $OPHEL OPHHULOPHVL

A pP\HWHUOL

NJ H H A NJI FPZr NOI FR 212, \HWHU VL]

\HWHU|OL

dHOLN GHVWHNOHU D G HWH G {LEOHHT H.\OW LN | Bl EAHBO BV D K IE
fGDNEL \DSOoPOuUwWOU

dLJHOJHDUNOUOD 6LYDV gdPHEWO\NYBERMEEDDOD@GMO

"“EHO 7DKNLNL

OHVQHWHHU %[ U "“EHOGH +EHO

*HOHQ '~EHOH '*EH®0DQ® OXGDQ (PQL\HW 6RQXo0

<eN | *HOHQ k-N *HULOPHHULOPHVL

3uvNJ 3 NJ $ FP Z\IN;CI;?:F’ de NJI szz?fi\lfv\yﬁifvoﬁ
\HWHU|OL

<DSOODQ KHVDSODU VRQXFXQGD DVNO VLVWHPLQLQ
\eNOHUL HPQL\HWOH WDUuOGQ®\QDWH YEIO BUEIQHH PR OWOWDADF
JJUeOPeUW-U

OHYFXW .|SU<\H $VNO ODOL\HWL

UDUNOUOD 6LYDV @goPHVX\X AQRMMNDG®H JBHNDU MR SJ
KDOLQGH PDQOWAV ELULP IL\DWODUROPONWDGOU $\UOQW
dL]HOJBH YHULOPLUWLU

ol



dLJHOJHUDUNOUGOD 6LYHDWL @EPRWHXLQGH $VNOGD *HoLG 0D

HaLl
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GLO $GEDUNOGOD 6LYDV @oPHVX\X 2QUDDWO /"2506

hQLWH | goPHVX\X %RUXVX goLQ $VNOGD *HoLu <DSOOPDVO

~ | o0
3R] 1H guLQ &LQVL OLNWMLQJLF)/(EIKB T XW

NO 71
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'Ou dDsSO ¢ +'3( %RUXODUOBIQ .HVL
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i PP KHYUHOHMN WR U XQ X G|l'JHQEHVL
ERUX WDUOPD EDU ED+-ODPp EHG|KDULO

$ $&DP \eQ+* SODNDFPNJ P
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/IDPD YH SURILO GHPLUOHUG|HQ OHEJL,\Y\{]OL GHRLU LUOHUL
\DSOOPDVO YH \HULQH NRQXOPDVD

'HPLU \¢]H\OHUH LNL NDW DQWLSDV PLNL NDW VHQWHWLN
ER\D \DSOOPDVO

40[ PP JIPOHNOL G*EHO SDNVODQFPDI]GHW LN

WsUO+ DoO®mNUDAD SMDLNOHULQL O0oPDVO
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GHPLUOHUL

723/%0

+LVDUFON .+WDK\.IHVA@QP BV R DMHYEEXSE HD Q DOVONFEDH
'HUH *HpWQH =L

+LVDUFON .+WDK\D @oPHVMNIX .PRL® IBEMNWLEBHXV.
LOOHGHNL EHWRQDUPH NDQDO *]HULQGHBOPMOIWLOPHN G X
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BS.16 BETON

1%

UHNLO +LVDUFON .+WDK\D g0oPHVX\X 3URMHVLQGH LoPHVX
JHoLG SODQO

$VNO VLVWHPL * PP 3( ERUXQX®LOEPPAMVLQL L 8B WUHFQQ §
LOH VDUOOPDVOQO JDOYDQL]JOL VDF LOH NDSODQPDVOQC
ERUX\D VeU*OPHVLQL JHUHNOL L]JLQOHU DOOQGONWDQ
GHOLQPHVLQL KD]OuUuODQDQ WP Q@ HOIbNUERPHY X QLE X (G
EHWRQDUPH NDQDO GXYDUOQOQ GOudOQGDQ W4BNLEPHWRQ L«

ZEMIN

i nl B Eaid
e S { “““““““““““““ “ﬁ

ZEMIN
BS.16 BETON

L=15¢cm L=30cm L=20cm

L=30cm
S

SIKISTIRILMIS STABILIZE MALZEME | 2

SIKISTIRILMIS STABILIZE MALZEME

UHNLO+LVDUFON .*WDK\D @0PRsRKVX\XURRMHXN\RGHQ NDQDO
JHOLGLQH DLW ER\ SURILO

3URMHGH 3( ERUX oHOLN ERUX LOHULVLQGHQ JHOLULGC
WDUOPD |JHOOL+L ROGX+XQGDQ O0oHOLN ERUX\X GHVWHN

o



GelU*Q*OPHPLUWLU %RUXQXQ NHQGL \eNeQe¢ XY H L@ L HGHIH J |
WDUOGO+O VWDWLN KHVDS OB LY RQK\FXSSNBEWGE R WDH Q.o PL
|QFHOPWOHHPH\H DLW NDUDNWHULVW LSILM WHHORDL NROOHUI WEXH.
PDOJHPH\H DLW ELOJLOHU dL]HOJH fGH YHULOPLGUWLU

dL]JHOJH+LVDUFON . WDK\D @oPHVX\X SURMHVLQGH NDQDO
ELOJLOHULQLQ VDSWDQPDVO

ODO]JHPH %LOJLOHUL

$QPD 'Ou (W L .
%RUX &L@VISO dDS .DOO(986+dé?S$'OUOOlmD 2HP

PP PP PP PP NJ P|NJ FPNJ FP
dHOLN |[%RUX

67

3 ( 4

31

%HOLUOHQHQ PDO]JHPH ELOJL GHIWILLQHERUMN \8L(VBRIPH
WHFULWL YH ERUXQ@XDHW DHi O GO0 KN D NG D QPO uW O U

dL]JHOJH+LVDUFON .«WDK\D 80PHVX\X SURMHVLQGH NDQDO
KHVDSOQ®QRODEOOPDVOD

<eN +HVDSODUO
$+OUODON$S0oONOONRSODP $0ONODPD
NJ P P N J

‘ d %

Y

6X $+0U00+0 E U NJ P

%RUX 7THFULWL
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'‘DLUHVHO NHVLWOL oHOLN ERUXQXQ PXNDYHPHW PRPH
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'e]JeQ \D\OOO \eN HWNLVLQGHNL EDVLW PHVQHWOL N
JHULOPH DoONOON RUWDVOQGD PH\GDQD JHOPHNWHGLU ¢
NHVLW PXNDYHPHW PRPHQWLQH E|O*QPHVL\OH HOGH HGLO

éa()‘l_g

%XOXQDQ PDNVLPXP PRPHQW PDO]JHPH HPQL\HW JHUL
\HWHUOL ROXS RORNMNGOFONDQOWDRM®OWOoPHVX\X 3URMHVL
KHVDS VRQNO@OIHED|VWHULOPLUWLU

dL]HOJH +LVDUFON . WDK\D goPHVX\X 3URMHVL NDQDO JH
\DsOoprPDVOD

%RUX *HULOPH 7DKNLNL

P

ORPHOW %RUX OXNDNYH
1ﬁOUWO H 6RO X0

<eN| $0ONO®@ND VLW OHVQBRPHQWL
0 4/ : E ' G '

1 11p\HWHUOL

NJ FP NJ FP FP NJ FP 114 \HWH[UVL]
\HWHU|OL
1RW 6W dHOLN %RUX P DoONOONWD VX ERUX YH NF

<DSOODQ KHVDSODWWNRIQXFXIOQGOGLYL WDUO\DELOHFHI
JJUsOPUW+U $QFDN WEQODQ ORI boONVOQGDQ GD X\J.
EDNPDN LoLQ ERUX VHKLP KHVDEOQO GD<D\@BMH® \3NolLU
HWNLVLQGHNL EDVLW PHVQHWOL NLULG LoLQ VHKLP NDWV
EXOXQPXuWXUE G dK]HPOBHVYH WIUOPLIGW
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dL]JHOJH +LVDUFON . WDK\D goPHVX\X 3URMHVL N
\DsOopPDVOD

%WRUX 6HKLP +HVDEO

DQDO JH

%R@WDOHW6HKLP
<¢d$o©Noé&DVWLvaHHQV“W%DVUNPHVQ%%PXO
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/|l \HWHUOL
N) P FP NJ FP FP FP y \HWHU VL]
\HWHUOL
1RW 6W dHOLN %RUX P DoOGNOONMWD QXD ER|UKPYWHNH

\DSPDNWDGOU %DVLW PHVQHWOL VLVWHP DoONO

ROGX+XQGDQ VHKLP uDUWO GD VD+ODQPDNWDGOL

0+OQGDN
J

<DSOODQ KHVDSODU VRQXFXQGD DVNO VLVWHPLQLQ

\eNOHUL HPQL\MWEN WROBG W OQGD FP VHK
PLNWDUOQOQ NXOODQOODELOLUOLN VOQOU GXUX

LP \DSWEC
PX DoOV(



*(dgu gd@gl g=(/ .g35h <$3,0, $/7(51%7 2)

QVDQODU NHQGL \IDEOQKXOBDOQBLLEWUL\DBOQO NDUGO
HQJHOOHUL N|SU«OHU VD\HVLQGH DUDUODU .|SU<OHULQ X]
PDUX] NDOGONODUO JDUDUOO HWNLOHUH NDUUO |QOHPOH
*HQHO 0¢G+UO++ON|SUDUWQDPHVLQGH \RO GHPLU\ROX
DGPDN LoLQ LQUD HGLOHQ +VW+QH GROJX \DSOOPD\DQ D\I
ROGX+X VDQDW \DSOODUO RODUDN DGODQGOUPDNWDGOU

.|SUsOHULQ .XOODQOP $PDoODWMIMIO*|UH 60Q0I10ODQGOUC

.|]SU+sOHU VDGHFH LQVDQODUOQ JHOPHVL «]HULQH WDV
\D\DODU \DQO VOUD WLFDUL \*NOHULQ LOPHVX\XoN@QDOL]
GH LQUD HGKOHBDIODWPHWAOQ NRQXVX JHUH<QHEBM®@ KD
EDKVHGLOHFHNWLU =DWHQ NXO0ODQOP DPDFO QH ROX
NXOODQOOPDNWDGOU 6DGHFH WDuOQDQ \N IDUNOOOON
NDUD\ROX \D\DODU LoLQ NXOODQOODQ N|SUHWMVIWHPOHUL

.|SUsOHULQ <DSOVDO 6LVWHPLQH 'D\DOO 20DUDN 60Q0I

7DGO\OFO VLVWHPL NHPHUOHUGHQ ROXUDQ N|SU<OHL
N|SUsOHU NLULUOHU LOH ROXUWXUXODQ N|SU.OHU DVPD
NDEOR JHWX*IOHUNROPDN ¢JHUH \DSOVDO VLVWHPDQH ED=C
LOHWLP KDWWOQOQ NDUDNWHULVWL+LQH ED+0O RODUDN
*]JHULQGHQ JHOPHN L&D@GPFODVOUODQDELOLU

HPHU N|SU<OHU

.HPHU N|SU<OHU |Os \eNOHU HWNLVLQGH VDGHFH EDV
+DUHNHWOL \+NOHU HWNLVLQGH H=LOPH HWNLOWSIOROXGD
WDGUO EHOMMHR@HMHENDUGO PXNDYHPHWL GeteN PDOWPHOH L
NHPHU N|[SU*OHU WX+ODGDQ D=-DoWDQ YH DO<PLQ\XPGDQ
JUQHNOHUL PHYFXWWXU <D=+FO %

<DSOODELOHFHN HQ EDVLW N|SUes WeUs NHPHU N|SU+ R
NDUGO PXNDYHPHWL \eNVHN YH oHRBI®]HPXNHYH P HWO/N o
EXOXQDELOPHNWHGLU @gQuD DuDPDVOQGD LVH WDuODUO
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PDO]JHPHQLQ G+]J*Q ELU GHNLOGH NHVLOPHVL YH NHPHU 0
JHUHN NDOPD] %X |JHOOLNOHU VD =+ ODmMFRONVOQE D TR0 R

.HPHU N|SU+OHU +]JHULQH JHOHQ \eNe WDUO\OFO VL\
DNWDUDFDN JLQFLU H+ULVL RODUDN DGODQGOUOODQ H=1
QRNWDGD GHQJH KDOLQGH NDODFDN |IRYPGOOHWU G HH PLHLF |
H+ULVL IRUPXQD X\JXQ RODUDN WDVDUODQOU (+ULOLN
N|SU*Q+*Q «VWe \D GD DOWO G+] RODFDN GHNLOGH G+]HQOHC

.HPHU N|SUes NHVLWOHUL HNVHQHO NXYYHW HWNLVLQG
D\DODUOQD L OHW]HPRDNM \DXNWHMWILAORDNWDGOU dHNPH HWN
HWNLVLQGH EXOXQDQ NLULGOL \DSOODUD QD]DUDQ E-«\«N
$\QO0 ]DPDQGD oHNPH PXNDYHPHWL Gei+sN \DSO PDO]JHPHYV
<D+FO %

.LULGOL N|PUHEHWLYVWEN|GU NLHIW u

.LULGOL N|SU*OHU WHN NLULUOL \D GD GDKD oRN NI
PH\GDQD JHOPHNWHGLU gNL X6wDNOGDB ORHEQMM BIDGHK -BD €
ELUGHQ oRN PHNVIQHW GGEOHEKMHW H+LOPH HWNLVLQGH RC
N|SUsOHUH J|UH GDKD ID]JOD NHVLW WHVLUL RUWD\D oONPI
NHVLVW BOMMOBA HQ NHVLW «VWe EDVOQFD oDOOUPDNWDGOU

.LULGOHU oR+X |DPDQGH@PTHWD OO VDELW YH KDUHNH!
RWXUWXOXU %X VLVWHP NLULG \eN HWNLVLQGH NROD\FD
\DQO VvOUD WHUFLKHQ G|QPH\H L]JLQ YHUPH\HQ DQNDVWL
(+LOPH PXNDYHPHWL RQDWHNOOHBEHWRG@ DKUDS \D GD |Q
PDOJHPHOHUGHQ LQUD HGLOHELOLU (Q NHVLWL GROX RO
HGLOHELOLU dHOLN NDIHV VLVWHPOL NLULGUOL N|SU<OHI
VD+ODPDNWDGOU <D=+FO %

.RQWRN|SU<OHU

.RQVRO*OHESUNLULUOL YH NHPHU N|SU*OHUGHNL LNL X
IDUNOO RODUDN oR+XQOXNOD WHN XoWDQ PHVQHWOHQPHT!
\D GD oLIW NRO oONOODELOLU



*HQHO RODUDN LNL PHVQHW QRNWDVOQGDQ LNL Xo
XoODUD EDVLW NLULGO RWXUWXOXU .RQVROODUOQ XoODUO
PHVQHWOL NLULUH JJUH GDKD E«\N DoONO N0 A UHLQ@PHIDAH
EHWRQGDQ \DKXW GRQDWOOO EHWRQGDQ WHUNLO HGLOPI
PDO]JHPHOHUH J|UH GDKD E+\*N DoONOONOO HQJHOOHUL«
*HoPLUWH DKUDS PDOJHPHGHQ ®PHYXBS3® WXQ NRIGWRO M |SU-C

%R\XWODQGOUPD KHVDSODUO \DSOOOUNHQ NLULUOHU
EDVOQo JHULOPHVL HQ NHVLWLQ VW NOVPOQGD oHNPH JI
JHULOPHOHUL GH RUWD\D oONPDNWDGOU %X8|¥GHQ NH\
PHVDIHOHUGH NDIHV VLVWHPLQ NXOODQOOPDVD N|SU- ]D
GeG*N ROPDNWDGOU <D=FO %

$VPD N|SUsOHU

$VPD N|SU*OHUGH EHOOL DoONOONWDNL GL+HU N|SU-C
NHVLWOL ROPDVO WHQBPWQOO\UIFNIVEORGPUD ED+-ODQDUD
PDUX] EOUDNOOOU <+NOHULQ +J]HULQGHQ JHOHFH=L G-]
'«]OHP G|UHPH WDuO\OFO VLVWHPH WDUO\OFO VLVWHP N
NDEORODU NXOHOHUEWD+8RQRONWDBPILQ 6HOLOHQ VLVWHPFH
ED+ODQGONWDQ VRQUD ND\D JLEL VD+ODP JHPLQOHUGH I
JHPLQOHUGH LVH D+-OUOBHWRQ O 0Q GO H B DESTHIEIRQRBDD EXP - O L
VD+ODQDELOLU <D=+FO %

. XOHOHU J*Q+P+*]GH EHWRQDUPHGHQ \D GD oHOLNWHQ
EDVOQo PXNDYHPHWL \eNVHN RODQ WDUGODUGDQ GD \DUL
OR+XQOXNOD NDIHV NLULGOHU NXOODQOOPDNWD ROXS L
WDBURDELOLU <D+FO %

7DGO\OFO VLVWHP HOHPDQODUOQGDQ DQD NDEOR ]LQ
OHNPH HWNLVLQGH ROXS EXUNXOPD\D PDUX] GH=+=LOGLU
PXNDYHPHWL |QHP ND]JDQPDNWDGOU $QD XDHORQXEDVRW
HWNLVLQGH NDOGO+O0QGDQ GDKD NROD\ ELU WDVDUOPD
WDVDUOPOQGD GDKD oRN oHNPH YH EDVOQo NXYYHWOHUL
LOH oRN X]XQ PHVDIHOHU JHOLOHELOLU <D=+FO %



$VPD N|SU*OHUHQHBPI®PAGD ULMLWOL+H LKWL\Do GX\
JLEL D+O6uUu00O6+0 IDJOD RODQ \DSOODUGD EX VLVWHPLQ N.
NXOHOHU \NVHN NDEORODU X]XQ ROGX+XQGDQ U-+]JDU
HWNLOHQLU %X \« ]GHNQOUIHURDBYQDP?PIENMRHNLOGH DUubDuwO

.DEOROX N|SU<OHU

"lUHPH OWWMEYH NXOH HOR®ROQRNV/DOMEDWY 6LVWHP RO
N|[SUs-OHUH EHQJHUOLN J|[VWHUPHNWHGLU $UDGDNL IDUN
"l/HPH EDVOQONPWNRWVDYGHHNPH HWNLVLQGH oDOOUPDNWD
\eNVHN oHOLNOHUGHQ *UHWLOPHNWHGLU %D]O GXUXPODL
. XOHOHU EHWRQDUPH \D GD oHOLN RODUDN LQUD HGLOP
DuDPDVOQGD HINNOKXGPHVL VD+ODQDQD NDGDU VDOOQOP KI
Jeo ROPDNWDGOU <D=+FO %

GoPHVX\X gOHWIPGDW®®D OB NGO DU O

GOHWLP KBWQW N |[ISAL-Q\DSOPWOHE UL QBHHO WLSL NXOODQO
XO0ODQODMAISIHAH DUDUWOUOODUDN DYDQWDAMPOODUDH
DuD+OGDNL EDGUOONODUGD EHOLUWLOPLGWLU

<HULQGH G|N*P WHOHON-|MOULEBWRQDUPH NLULGOL N|SU

%X WLS \DSOQOQ DVYDQNIHM O WRAHNIOPXCPLFOPD QGD VW \I
ROXUGUWXUXOPDVOGOU hvW\DSO \XNDUOGD ROXS ERUX LNL
PRQWH HGLOHELOLU dHULWOL DVNO \D G&X%]WUWU BQ\D SNGRQ PD
GHIDYDQWDMO LVH DNWIOOVRYV?PDN WDVEDPGDQOYIH VLVP
JRUOX+XQGDQ GROD\O WHPHO PDOL\HWLQLQ \*NVHN ROPD\
GL+HU DOWHUQDWLI \|QWHPOHULQ ED]OODUO®&GIQ GDKD

<HULQGH WHPIROQHHHBULQG EHWR®DUPH NLULGOL N|SU-s

7DVDUOPDO YH VLVPLN ED-ODQWO QRNWDODUOQDHQ \DS
NROD\GOU %RUXQXQ|N|SUNYH EDHAWHNWQONVG D\QOVOGOU ¥
GHIDYDQWDMO X]XQ \DSOP VHOHVLLIHQHMQ@LDAQ+4]HULQGH
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NXUXOPDVOG|IGU GINURFPHU-GHQ GDKD PDOL\HW®&( RODELC

HQGLQL WDGO\DQ oHOLN ERUX LOH JHoLu

%XHQHOOLNOH HQ HNRQRPIWNKEYDLN)JSOE G\DBICSVEG LB N
wDVDUOPO LQUDDW WHPHOOHUL <]JHULQH \DSOOOU (QJ
YHULOPHGHQ ERUX JHbULILRE VD-ODQDELOLU

5HVLP gOHWLP KDWWOQOQ NHQGLQL WDGuO\DQ oHOLN ERU
JHOLULQLQ VDZD R QPBAMIWOFRON XUHV FRP

*HQHOOLNOH VLVPLN VWDELOLWH\H |JHO GLNNDW LV
JHUHNWUXLUH®OLNOH EX DPDo LoLQ WDVDUODQPDOOGOU
ID]JOD EDNOP JHUHNWLULU 'XNWLO \D GD EHWRQ ERUX JLE
ROGXNoD FEFOIPRO®OMQOOPDNWDGOU )DNDW KHU E£RUX NH\
YDUGOdRNAXD\OGD WHPH®BKXO HNELOPLHIHIH X]XQ DoONOONC
GD X]XQ WHPHO JHUHNOLOL=+LQDEQ WHND LAKGIUN. E RIUOO GID
X]XQOX+XQ JHOLOPHVLQGH oHOLN ERUX NHQGRQDFPBNNIDAC
$6&(



.HQGLQL WDUO\DELOHQ ERUXODU X\JXQ ED+ODQWO
DoONOONODUGD LNL EHWRQ PHVQHWHWMLW XWX XHXQDGHNOBI
GDKD X\JXQ PDOL\HWOL RODELOPHNWHGLU

S5HVLP gOHWLP KDWWOQOQ NHQGLQL WDUuO\DQ ERUX LOH G
RWXUWXODUDN GHUWHWES Q 2HD UHIRIRIDBIK LH

SUHIDBHDNN N|SU-

%XWDPDPIOELLNDV\RQ oHOLN SDUoDODUO YH ERUXQXC
LOHWIHVLP %X GD oRN SDKDOO YH GDKD \R+XQ EDNOP JH
\DSOP VeUHVLQH VDKLSWLU @oQuDDW KO]O \DSOP PDOL\H
VHOHQHN RERZELOLU

5HVLP dHOLN PDNDVWDQ \DSOOPOUG SUHIDEULN oHOLN N |
$6&(
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5HVLP gNL DGHW oHOL®OPHURIUBGEHEULNSOHOLN N|SUs «]H
JHOLULSBPKWIHPSH RUJ

BUHIDEULN oHOLN N|SU<OHU IDULNDGD kKD]OuODQOUV
DQNUDMOQ \DSOODFD+0 VDGHFHKHVLEHIMR EW VIR QN B OMN OXH-U
LQUD VeUHVL DoOVOQG DR RN @ONHNIOVMHY BOWDBMODOCOUON VL
LoHUKQPPH)OON LVWH\HQ WDVDUOP JHUHNOLGLU (N

5SHVLP ¢RGHW OoHOLN , GRARILOGHIQPBDED oHOLN N|SUe+ «]JHU
JHOLULOWMASL ZZZ JHRJUDSK LH

i fi



$VPM|SU-

dHOLN ERUXODUOQ \¢IRJND XP)XCH @ aIBid ODIN@REHVL GXUXPXC
YH SHWURO KDWODUOG®OQROPHW. GHKXPEQPGOGHDQVFPD N|SU-
oRN \D\JOQ NXOODQOONDQ FUQHYRWH®EPWL O FGHN WG LU
VSHVLILN YH Dubud spbkboO wbvbDUOP JHUHNWLULU
JHOLGPHVLQGHQ VRQUDNER OWMLEOOPYID Q HEQIUGI OQQWHP KD O L
DVPD N|SU*sOHU NXOODQOP |P*UOHULQLQ VRQXQD XODuwo
LOH \HU GH+L$W&UPHNWHGLU

SHVLP %RUX KDWWNQOQ: YDVOWD\OD DRDPIUVFX NHQUWQBER .

%RUX KDWODUO Lol @DmiWEPDHN]| YWY H FEHN RIOXQMNDDN 6LF
'R+DO *D] gOHWLP +DWBDMO3 URRNDIDVUD] 'RBWWOQOQ TWH W
EHUL dLQYGH LQ P IHERUKQKBE QWM GHDWUE BURKKDWWO GR=+D
KDWWOQGDQ ELBDREB&H ERYRGKDWWO oRN HQJHEHOL GD
JHOLGOHUOH LOSIHYILDVPPEWHIIULDPI BWRQOLQWLRRBL+HU
JUQHN GH +HOGVEXUJ UHKULQGH JHUL G|Q+GsP VX ERUXV
GHUHGHQ DVPD N|SUe¢ LOH JHOLULGLU (N

o



SHVLP G6LFKIXDQ@QID\ 'R+DOJD] SOHWLP%RDW WD VBWRMHNGIC
Z22ZZ SIMRQOLQH FRP

dDSUDHPHU ERUX N|[SU-*Ve

gNL DGHW ERUXQXQ oDSUD] RODUDN ELUOHUWLUL
ROXUWXUXOPXUWXU gUQH=LQ $PHULNDQ¥HWO DIUND MY GH\T
*ROI 6DKDVOQD JHUL V®|E DWW PWD\OP «liio MO FR ¥ DS DHUDHDVD 7 H U
E|OJHVLQGHNL 7XMAE@RNXDQBOOM>PDLQUDD HGLOPLUWLU ¢
J|UeQ+P VD+OD\DUDN HNRQRPLN PDGMNPPORW@EDQ RO YH
$QJHOHYV 6X YH (QHUML % |DERHDR QDD O+FHRIQQGEADB RDVO 6X
SURMHVLQLQ EAAZ SMUWORDGWHIPDJI RUJ

$PHULND %LUOHUGUR XX ERB'W OHWH UMW DEBBKIQGDQ VD+O
7XMBPQIDQDOO \D+PXUVX\X WDUuOPDNWDGOU /RV $QJHOHYV
/1$&)& NDQDO \ROX oDOOUPDODUOQO G+]HQOHRDLILWLU %:;
DuD+OGDNL WDVDUOP KHBGHNWUXBW XEHORDNIORBIGW LU

% 0*PN¢eQ ROGX+XQFD GDU ERUX YH N|SUe« LUWLIDNO

% .|SUs D\DNODUOQGDQ NDQDO GXYDUODUOQD PLQLPXP \
% 0PN«RODQ HQ NOVD LQUDDW VesUHVL

% .DQDO LoLQH KLOELU HNLSPDQ JLUPHPH |QFHOL=+L

Ya FP GLNH\ DoONOON JHUHNOLOL=L



86%$&( DUD]JLVL *]JHULQGHNL +DQVHQ %DUDWORER Ol 6DK
3DUN %|O+P*QH NROUDODRDVO®NH \|QHW IDPAWN\Y SlUorL @ HG ER I X
SURILO LVIWHALUGBMA US$':3 6X 'D+OWOP %|0O*PQ+Q]BH¥N EDN
|[PUe LVWH=+L LOHZZEZNYLWOKPWXWUWPDJ RUJ

/$':31QLQ 2QUDDW YH <DSOVDO 7DVDUOP *UXEX N|SU-
3( 6LVPLN NXKNXEBWOBDOGNXYYHWOHUH NDUUO NR\DELOH
NRQVHBX\ILRXIMWXHUUOHULQ DUDVOQD GHVWHN HNOHPHN \H!I
\DQDO NXYYHWOHUH NDU VD -+ IOERHEIOH O L JEPNR@OXD QO P O
RODQ GDU JHOGHHOLRWIRDNGHVWHN \WBAPHROWMWMDUDQIbQ NRM P
2ZZ VWUXFWXUHPDJ RUJ

.HPHUOHU LoLQ N|SU+ \DSOVOQGD NRURHRQNX FRWE\HC
NXOODQOPO J-QGHPNOIHDAOLJUWHOL-LQ \DSOGD NXOODQOF
ERUX@DADRIMX O 0 H\@@DOMEPIDQ@D+- BRUWBPSO GHNLOOHUL LoLQ \
NROD\FD E«MZ@HEWOXBEWXUHPDJ RUJ

7XMXQJD .DQDOO N|SUe JHoLGL ORNDV\RQXQGD P J
\DNODUON .|SRIGLUPHWUH X]XQMHUX+&QTDPOls ¥X LOH GROX
\DNODUON WRQ D+OUO0O+0QGD HSR N VIX NDEBOIP ®NVOD GodDLS
ERUXVXQXQ KHU LNL XFXQD GHUHFH H+LPOL J|P+O« VIHL
EORNODUO NRQXOXUJH|BRHVNBIPNH GOHHWLQUGHO WDEORVXQC
IRUP*OOHUL NXOODQOODHIDN PKH\DDEIDQP O0EVWOU ' \D]OC
JHUOHNOBDWQDQEPOHUH@EN\OHUL NDUERQ oHOL+L LoLQ L]L¢
\DNODUGON \¢+]GH OPRPO#NWIMDOO® ®+ NDoR+XQOXNOD H+LOPH L
RUWD\D oONDUGO+0O |O+ \eNWHQ ROXUPXUWXU 7DVDUOPGI
NDSDVLWHVL GLNNDWH DOOQPDGO WeP \«NOROUQ ONHPHU
6LVPLN \eNOHUEDWN@H NBHDVYR@PPIGVHO \«NOHUKWXQPKGROQ RO
YH H*LOPH JHUMRHODODRRDYWOXFWXUHPDJ RUJ

dDSUD] NHPHUOHU WDP SHQHWUDV\RQ DOOQ ND\QDNO
LQo oDSOO ERUXGDQ QM®OD 0D QPHIW OQR NMAWDEFODQGDQ
G|QeiWeUsOP«l VX ERUXVX NHPHUOHUH VDQGDO\H GL\H D¢
\DUOP VLOLQGLU ERUX\D NHOHSoH ND\OuOD ED+ODQPOuUWC
0 LQoH VLYULOHQ NFQUQDBH®RIOD QBBQEIDO\HOHU NHVPH KDG
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ND\QD+OQGDQ *UHWLOPLUWLU 6DQGDO\H EDFDNODUO Nt
RWXUDBNOUXD VLYULOPHNWHGLU YH NHVLWLQ ]D\OI HNVHC
6DQGDO\H EDFDN ODRRORHQVWIHE XPOQOX+X ER\XQFD HNVHQ
6X ERUXVX YH VDQGDO\H DUDVOQGD JDOYDQLN NRUR]J\RQX
JHULOPHOHUGHQ NRUXPDN LoLQ RAZXW\W N XOBW XWUHPHU HRQU 1 O

gNL VDQGDO\H YHLMNNL XBEOWONNODEHOWWRQERUXVXQX \DNOT
P DoONOONODUD E|OHU 7RSODP N|SU. D+OUO0O+0O \DNOI
$XWR'HVN 5(9,7 $RIWZDNW¥HUNXOODQOYXD UBRLOMEHRATH QP LU

S5HVLP dDSUD] NHPHU ERUXVMEXFWXUHPDJ RUJ

*HRWHNQLN O*KHQGLVOLN *UXEX *VW<QGH GHUHFH
EHWRQDUPH GHOLNOL SD\DQGD WHPHOL WDVDUODGO +HL
GHULQOE KQIXHDDQDQ \¢eNOHUH ND]ON VeUW+*QPHVL LOH GLU
GOuwDQ GOuUD JHQLUOL+L P GLU *HRWHNQLN 0+KHQGLVO!
GXYDUODUOQD LOHWLOHQ NXYYHWOHULQ NDEXOQHGLOHE
VRQOX HOHPDQODU PHWRGX LOH ]JHPLQ JHULOPBEVDNQDOL
VD+ODRIZWWUXFWXUHPDJ RUJ
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dDSUD] NHPHUOHU YH ERUXQXQ RWXUDFD+® VDQGDC
GOuOQGD VD+ODQPOU YH ELDNY IQBH®HNG &PJ O M@PED U I
WHPHOOHUH RWXUWXOPXUWXU B5HVLP

S5HVLP dDSUD] NHPHU ERUXZN|B VWU PROX\WMHWDJ RUJ
6$3 3URJUDRIM®@.IDOHHYV 6L ¥ WHIPIOSOWHUQBIWDIHQRBA VARG

UDUNOUGO D PHIVWEINR MHVLQGHNLERUXQR@oONOO+OQGD E
OUPDN «]HHUIOQGEHND | HYHWILWIW H B @DSADCOWDOLOWO U

BURMHQLQ ]J]HPLQ HW+.W UDSRUXQGDQ ]JHPLQLQ EDW
SUREOHPOHUOH NDUGO NDUUGO\DS\RXO®DR +®DO IWMHYGOQW Bi
IRUPDV\RQXQGD ROGX+X [HPLYQRIU XERLQHHUYBK® JHPLQ VO
VSHNWUXP W DN BNHW E\RLG/O DWW 67 7 VQ RODUDN DOoOQPDVOD
WHVSLW HGLOPLUWLU

dHOLN NDIHV N|SU+ LNN NBHW Sl DWWW MROMSHIOIHRIDY ML
\HUOHUWLULOHQ SODND *]JHULQH LoPHVXOHERRDIYWDIXV G\ OHQ |
VDELWOBQBHRMGBIGH LoPHVX\X ERUX WLSL +'3( RODUDN [
JHOLULOHQ ERUX DoON KDYD NR D GRQOIQD @ MUHH UNL VO D
7HFULW SURMHVLQGH EHOLUWLOGL=L JLER\XPARONBGOQO
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ROXUWXUX @BRRHW X\ XDEEBXWUH PDUX] NDODBHDAH INWOLAPID
ERUX LoHULVRIQ@HGE JHoLULO

.LULGO 6LVWHPLQLQ gQ %R\XWODQGOUPDVO

.DIHV NLULUO DoONOO=+0 P GLU ,UPD+0Q KHU LNL \D|
YH NLULG EX WHPHO ¢JHULQH PHVQHWOHQHFHNWLU ,UPDN
\eNVHNOL=-L DoONOO+OQ 9TGH BPLUXKRODEG D3RRI ERUX yBi$ O
NeoeN ROGX+XQGDQ NLULUGH HWX L\sH&NINO G A INE DO D BMNGD Q
NDIHV NLULGO \PNMBN®REAWLU .DIHV VLVWHPL ROXUWXUDQ
GHUHFHGHQ Ne+o*N ROXUVD HN PRPHQWOHU RUWD\D oONEL
GHUHFH RODFDN GHN IPQW HUVXERWHPEWHUNLO HGLO

.DIHV .LULGOL .|SYBUHMNMOHHO Q +HVDSODQPDVO

*HoLU LOLQVDRIS/BKMEHLWND IHV RORODK NXOoPBHMXO® ERUXV X
G}OHP NDIHV DUDV@®®GID QG JFOoH. R INORHY E LUREIDUD @ X BV ONDD U3
ELUOHUOWHERIUXRIXIQ RWXUPFEOO®@ESMDF LOH NDSODQDFDNW
\DSOOPOU ERUX EX VDFO Q< e«NOHLO I RV UL\ XDDEDNW QUL Q
QRNWDODUOQD HULWPONWHIWNILGLELQY DOWD \\D@/FO®GD WHF
QRNWRYA+ROHU EX Ge*+¢FE DGR OX\EDXONUDQE M IOVDEKMEDUD @oDX
GXUXPGD NLULUG \*NOHUWHKHVWDEQ RIOJPMDNWDGOU

dL]HOJHHODNHNV NLULKD HWWN®A®YELQ KHVDSODQPDVO
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7RSODP \«N N J N1 RODUDN EX 0.8 QPXROWMXWLG DX \
ED+ oXEXMNEXDDGD@HRDOHNQW LOAWsP QR NW B6Q D UE@ BPDNW
QRNWDVOQD HWNL\HQN1+ROPDNWDGOU

.DIHV NLULUH HWNL\HQ U*]JDU \eNOHULQLQ KHVDSODRQF

76 TH JJUH\UN@BWL \DSO\D \DWD\ RODUDN HWNLU <D
NOVOPODUGD EDVOQo NXYYHWL oDUSWONWD@ WBRROD JLV
\eNVHNOL+LQH ED+-PAROBNON-LQGHNL \DSOODDUL dbeIND
WDQOPOD.QBOOROBD\DQ \DSO HOHPDQODUO ROQRUBX GH
WDQOPODQPOUWOU *HoLG N|SUesVe NDSDOO \¢+]H\OL ROPD(
RODUDMNOWDIOWLD Q3\UOFD WHN EDUOQD WDUuO\OFO HOHPDQOD!
DUWOUOOPDYV & QIHRHAW IEHOUDWLOPHNWHGLU %X GXUXP
EDVOQFO RODUPN KHVDSPODOORNROWRUER\XQFD ELU oHOLN
X]XQOX+XQGD oHOLN oXEXN NXOODQOOPDNWDGOU 3URILO
HGLOGL+LQEWNLYHFPHOINH\ DODQO R GOERDNNWD E8BUX] NDO
Ue]JDU NXYYHW I HE \OGt NHMY+ KGHIYDISODQOU
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76 9YGH NDSDOO ROPD\DQ \DSO HOHPDQODUO LoLQ HO
ELU KHVDS \DSOOPDVO LVWHQPHNWHGLU %X KHVDEOQ «
EHOLUWLOGHADNW NGIWs G|GHPHVL G*]OHP ROGX+KXOMAUID EX K
5¢]JDU \eNe @XEXND\OOO \*N RODUDNPRWNEDMPIDORHINDOG ¢
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.DU \*N*Q+*Q KHVDSODQPDVO

UDUNOGOD LOOHVLQLQ GHQL]JGHQ \¢«NVHNOL=L P YH
76 TGHQ NDU \eNe GH=-RI@DUDN MDOQAOU 'HQL]JGHQ \eNVHN
ID]JOD ROGX=+X LoLQ EX \eN \¢]GH D UOWHW @ OLDW Q %D G X UNKsF
N1 PRODUDN KHVDSODQO® HQEMBGHWIR\LQH NDSODGO+0OPO]G
NDU \¢eN*QH PDUX] NDOOU .|SU«\H HWNL\HQ WRSODP \eN C
VDFOQ RWXUDFD+0 PDAMG®XEXNODUD DNWDUOO

2Ll H2, L sSHs&zL s&zGOl ©
- L#H2, L sHvzHs&zL ysGOl ®

.3 VDowWwDQ DGHW ED+ oXEXNODUOQOQ RUWD QRNWD
ROPDNWDGOU

6DS  {GH 6LVWHP ORGHOLQLQ 20XGWXUXOPDVO

6$3 SURJUD®O G W ORI ONOFD@DOENX + X \DDX-Q0 QEBDONAOWW H
NXW XV XIQ 6D} HOoHQHWMI®HERUIQIMHIW L)LIOH PHQ+*V* QGHQ 1HZ OR
VHOHQH+ LWXOINNOBHPOPRGHOL ROXUWXUPDNWD NX@ODQOOD
LOHWL NXWXVYX HNGDRDVHIWNMHWoHBNLDQH WONODQOU

UHNLGDS SURJUDPOQGD N|SUs WDVDUOPO LoLQ \HQL PR
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' 7JUXVVHV SHQFHUHVLQGHQ WLS .RODW DN VDRSS HG 7
VHoOLO®PXEMWNODU DUDVO DodOQOQ GHUHFHFRORBOI®LUOLQ C
P DoONP ONONODNWID\D D\UOOGO+0QGDQ 1XPEWYORIOUYLYV
UHNLO

UHNLGDS SURJUDPOQEBD NpS Q- NDDNDWARULU ER\XWODQG

6DS SUBDPO VHOWL=+LPL] |O0*OHUGH $oMDIGMQNAHWE RO
* ]JHULQGHQ OoXEXNODU \D GD Ge++P QRNWDODIDUND FBIO DOH L
\DSOWBMIN L O

UHNLOG6DS SURJUDPOQGD WDVDUODQDQ N|[SUs\H DLW NDIHYV

ODO]JHPH YH .HVLW 7DQOPODPDODUOQOQ <DSOoOPDVOD

'HILQH ODWHULDOWWPHQ@+/E QK HRO RDOPHPH JWHQ OPODP
\DSOOGONWDQ WHRNMWLD/ IN FBBYNOW tlPERIGN. 3/60 Q PGB EHLALUWLOHQ
GD\DQOPO NRSPD GD\DQOPO HODVNWMLFLWH PRG+O-
SRLVVRQ RUDQO RODUDN PDO]HPHgQHWH®LRGHULPBB®Q
NROD\OO+0O ROPEWYI @6 D © O 9\GID EQIDA D@ GRUDBDIR QD D@ H U
D\WWO YH LNL NLULG ED+ODUOQO ROXUW X% DD+ @ XNEEK\WLOND@H Lo |
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PDO]JHPH vOQOIO 6W VHoLOLU 3URJUDPO LON oDOOUW
VHOLOGL+LQGHQ NHVLW&RWVQOBHMD UH. RIODLUINH GICBALWDIP H V L
EDGOON oXEXNODPOSIWRIQQ VW EDUOON[0OXEXNLORIUO Lol
RUWD NOWIOPGRQADO oXEXNODU LoRBVQHWH SRNRIIQO EDUG NC
GL\DJRQDO oXEXNODU[ Lo$QRNXOVXPDNDVODUO ELUELULQH
OXEXNODU LoLQ NXWX [ [ SURILO «VW EDWDRXBROOROO
UHNLO

UHNLOG6DS SURJUDWD@®P 0RO UOQOQ \DSOOPDVD

$OW VW YH XE@EXNDROD W OOHUHN $VVLJQ )UDPH )UD
PHQ+V*QGHQ DOW YH VW EDUOON LOH GIHBPUBQDOOHU LoLC

UHNLO6DS SURJUDPOQGD NHVLW DWDPDODUOQOQ \DSOOPL

<eNOHULQ YH \*N NRPELQDV\RQODUOQ WDQOPODQPDVECE

6LVWHPH HWNL\HQDIOM HBE H VR E X NDOOKID QNRRIGLDU QR NW L
HWNL MA4OPHOLNOH 'HILQHPHR@E « W Q HHMDAN \#NOHU Lol
KDUHNHWNDW YH U¢]IDUNOMWIOHPHOHUL WDQOPODQOU 'HII
PHQ*V*QGHQ \*NOHPH NRtKNOL@DUO WDQOPODQOU



UHNLOGDS SURJUDPOQGD \eN WLSOHULQLQ WDQOPODQPI

'HILQH /RDG &RPELQDWLRQV PHQ+*V*QGHQ WDQOPOI
NRPELQDV\RQODU EHOLUOHQLU 76 9YGH EHOLUWLOHQ HV
EHOLUOHQLU %X.SURMHEIGHOH#LPLQGHQ ROXUDQ HVDV \eN(
YH 6 TLQ EHEILW OUOOPOG \+NOHWXIOP N@®BLEE® V\RIEXJ|UH
WDVDUOP \DEROXGCKMDEDPGDKHYDSODUD . \:DSHRORELNHDY \R Q X
NXO®D@POW UHNLO

UHNLOG6DS SURIU DNOQRPELQDV\RQODUOQOQ EHOLUOHQF

dXEXN \¢]JH\OHULQH \ \|Q*QGHPWONOWU TR+ oW BDRNECDWD |
$VVLIQ )UDPH /RDGV 'LVWUXEXWHG PHQ+V*QGHQ /RDG 3DW
N1 P WDQGQPOD\WQ GuIXEDUNDHDAL® H U HN D3RV BHDHDVHY 3DUWLD
PHQ*V*QGHQ Ge++P QRNWDODUOQGDNL PRPHQWOHU VOIOUC(
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7PVLVWHP HOHPP®@®IDAMGHFDWH NRPXWX POMWHN\HNVHQ
NRS\DODQOU %|\OHOLNOH NHVLWL YH \eNe WDQOPODQPOU
'DKD |QFH WIHhBPODRBERON NHVLWL LOH '.3 VDFOQ RWXUDF
NLULG ELUELULQH ED+ODQOU <DQDO \¢«NOHUH NDUUGO HPQ
VW QRNWDO EDG MXEXN NHVLWL LOH ELUELULQH ED+ODQO

$OW ED+ oXEXNODUO®O VHOLOHUHN $VVLJQ )UDPH /RDG
QRNWDODUOQD \HU oHNLPL HWNLVLQGH ROGX=+XQGDQ *UI
VHOLOHUHNN WINQOPODQOU .DU \eNe LoLQ \LQH D\QO PHQ-
V H dlHDM N1 \eN WDQOPODQOU %D+ oXEXNODUO Xo0DUOC
LoLQ oXEXNODU VHOLOHUHN $VVLJQ )UDPH 5HOHDVH 3Dl
GH+HUOHU®%MOHDUODAOW P VLVWHP ROXUWXUXOPXUWXU 0

UHNLOG6DS SURJUDPOQGD NDIHV NLULGOL N|SU+*Q+Q *0 EF

7P VLVWHP ROXUGUWXUXOGXNWDQ YH \$QOBUHVENWHP
$QDOL\VLVPRARWVLRPBHQ VSDFH IUDPH VHOLOHUHN DQDOL] af

$@O\]H 5XQ $QDO\VLYV PHQ+*V+QGHQ DQDOL] EDGODWOC
ROPXU VLVWHP LOH VLVWHP NHVLWDWHRODUOHUINHIHQFBHE
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R\QDWOODUDN VLVWHPGH KDWD ROXS ROPDGO+0O DC
6WUHVVHW EOBPIPPIHQ *V*QGHQ \*NOHPH NRAFH.YBYLRGX FYM 2
EDWIDANDHNVHQHO NXYYHW GL\DJUDPO J|JU-QW+*OHQLU OHNL

UHNLOG6DS SURJUDPOQGD NDIHV NLN KXY HOW FOLQDIDUDIPED

dXEXN NHVLW WHYVLUHDYWHIU ISHQF HNUBHRVEH@QEB/QR QO P \DSO
+HU oXEXN LoLQ D\UWO ER\XWODQGOUPD \D®XO 0O PAHN® XOWM O
EDGOON VW EDUOON RUWD GL\DJRQDO NH®PW N }BURIQD
IDUNOO NHVLWOMIBNVDUOPO \DSOO

hvw EDUOON wDVDUOPD

hVW EDUGOON oXEXNODUGDQ PDNVLPXP NH\DUWDWBWLUL
PHVQR@WDWUDN DQDOL]DPISIDAG®N+ 0CHmQOW ROWDMVMEEED RC
*]JHULQH VD+ WONODQDUDN NHVLWWHH IR®DXUDQ JHULOPHOHL

UHNLO hVW EDUOON oXEXNUOLUGLLD I QDNPHOVQLAQ W HV-IQWD* OHQ P



ODNVLPXP HNVHQHONNXR®BWDN EXOXQPXUWXU 76 Tt
1 PP N1 FPLY«NOHU WDVDUOPGD NDW DUWOUOOG
WDVDUOPGD NMXDEDQOONFORQOPOBQROAMNRQU[/ 6 HHQOHQ
NHVLW DODPMGEU dXEXN X]XQO0%BX Qo RXGEXINODUO LoLQ
EXUNXOPD NDWVD\OVO DUDXERIYNK JLEL KHVDSODQOU
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(NVHEMOYHW HWNLVLQGH NHVLW DODQO YH EXUNXOPI
JHULOPH NRQWURO+ DUD+OGDNL JLEL \DsSO0OOU
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hVW EDUGOON oXEXNODNHO6QOHQ WINGD BAISHDRI®REY aDUW O
VD+ODGO+O0QGDQ NHVLW VHoLPL X\JXQGXU

$OW EDUOON WDVDUOPO

$OW EDUOON oXEXNODUGDQ PDNVLPXP NHVLW WHVLU
RODUDN DoONOON R UMNMDVOXEXIN RPMIPPHNWDG WONODQDU
JHULOPHQWUOHQEkU

ODNVLPXP HNVHQHONNXROMWDN EXOXQPXUWXU 76 H
1 PP N1 FELUG6 fH JJUH WDVDUOPIGD INKODDDNM ODF
WDQOPODQPOUWOU 6HOLOH®QS WRINVIOWQD OPRGLY % X
GXUXPGD NHVLWWH ROXUDQ JHULOPH Dub+OGDNL JLEL KH\
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$OW EDUOON oXEXNODUOQOQ WDGDUOPHULOP® ViHUOMX
VD+ODGO+O0QGDQ NHVLW VHoLPL X\JXQGXU
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'L\DJRQDO 0XEXNGRMWIID NOWYVOPUICoR@

'L\DJRQDO oXEXNODUGDQ PDNVLPXP NHV®%WX WWHEXN LQH
PHVQHWH \DNOQ GL\DJRQOOHNXEXM UI]BEGHQ R OWPD:N WIDA®W Q
ROXUDQ JHULOPHOHNLQUQW+OHQLU

UHNLO 'L\DJRQD®EXWWDY NHVLW WHVLUOHUL GL\DJUDPOQO

ODNVLPXP HNVHQHONNXYOMHWDN EXOXQPXuWXU 76 Tt
1 PP N1 FPLY«NOHU WDVDNDWGDUWOUOOGO+OQGDQ
WDVDUOPGD NXBRDRODPADDNQOPODQPOUWOU HE ONIDWIQVS U
DODQO $FPGLU dXEXN X]XQ@OG&t¥ O%DVOQo oXEXNODUO Lo
EXUNXOPD NDWVD\RN®ODBOD-@BWNL JLEL

H tav
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(NVHEMOYHW HWNLVLQGH NHVLW DODQO YH EXUNXOPI
JHULOPH NRQWURO+ DUD+OGDNL JLEL \DSO0OOU

OHA LyLézstét

e L - L sV& 2190 &5, L tuavrG0?1°6
é r STAS svByGO O éz5L tuavrGO

2UWD NOVIOPGPQMDROGoXEXNODUOQ WDVDODERO LoLQ VE
JHULOPH uDUWOQO vD+-0O0DGO+0QGDQ NHVLW VHoLPL X\JXQ

'L\DJRQDO oXEXNODUOQ WDVDUOPO NHQDU NOVOP Lol

OHVQHWHL\DNRQD® 0oXEXNODUGDQ PDNVLPXP NHVLW V
VHOLOLU %X oXEXN @XEXQMWH UDQOMIQU VMEEEBLQH VD=
WONODQDUDN NHVLWWH ROXMBROJHULOPHOHU J|UsQWsOHQ

UHNLO 'L\DIJRQDOXEMRODU LoLQ NHVLW WHVLUOHUL GL\DJU

ODNVLPXP HNVHQHONNRODDPHWN E X @XQ@PXXQUODXBELUOLNWH
Ue]JDU HWNLVLQGHQ GROD\O PLQ|U GR+UXOWXGD PRPHQW
EDVOQo HWNLVLQGHNL oXEXN WIOIMIHNILP o H K NG MVIPGRDP HHQR\O
OLQ|U GR+*UXOWXGD PR PHQWRERIDW@ER B8 0DN MBHWBURILO VI

fH JJIWH 1 PP N1 F®PLY*NOHU WDVDUOPGD NDW D
76 fH JJUH WDVDUORGDHROCUIDNQ WOREPMODQPOUWOU 6Ho
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[ HQ NHVLW DOBRXBLWB dXEXN X]XQOX=+X O P Gl
OoXEXNODUO LoLQ QDULQOLN YH EXUNXOPD NDWVD\OVO DL
H tav
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.HOQDUGDDNIR®DO oXEXNODUOQ WDVDUOHPO 1UQOWHOLO
uDUWOQO VD+ODGO+O0QGDQ NHVLW VHOLPL X\JXQGXU

$0WD+ dXEXNODUOQ 7DVDUOP

$OW ED+ oXEXNODUGDQ PDNVLPXP NHVLW WHVLULQH
PHVQHWHX EXNNO@ W «]JHULQWB HIRDRP® NWHIGE QH VD+ WONODQD
JHULOPHOHU J|UsQW+OHQLU

ODNVLPXP HNVHQHONNXROTCHIWD N E XCRXAUIP X HWNKUU \eNeQe (
WDUuOGO+O0QGDQ PRPHQW HWNVL GH RUWD\D oONPDNWD
ROPDNWDGOU %X \¢«]GHQ KHP EDVOQo HWNLVNVNQGBMNN lo X E X
oXEXN WDVDUWEO \0oRrQWEOMNRIODAO Q+-KXWW LIBIURIE VHoLC
JIul 1 PP N1 FBRL<sNOHU WDVDUOPGD NDW DUWOU
JJUH WDVDUOPGR, bWROODQAOWBER R P OPDWORIQ OWQ U . XemX¥ L OH Q
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HQ NHVLW DODQOLE dXEXMN X]XQROXHX 0%DVOQo oXEXNOL
QDULQOLN YH EXUNXOPD NDWVD\OVO Dub+OGDNL JLEL KHYV
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$OW ED+ oXEXNODUOQ WDVDUOmO L olHuU IMHRH OHBU W K
VD+ODGO+O0QGDQ NHVLW VHoLPL X\JXQGXU

hVW ED+ oXEXNODUOQ WDVDUOPO

hVW ED+ 0oXEXNODUGDQ PDNVLPXP NHVLWoXIEHXEXNQH
PHVQHWH \DNOQ oXEXNODU *]HULQGH ROPDNWDGOU dXEX
JHULOPHOHU J|UsQW+OHQLU

ODNVLPXP HNVHQHONNXRCOMHWON EXOXQPXUWXU 76 TF

1 PP N1 FPLY«NOHU WDVDUOPGD NDW DUWOUOOG
WDVDUOPGD NXORDQOONFDQOPODQPOUWAU 6HOLOHQ S
NHVLW DODQGLI dXEXN X]XQOX=+X O P GLU %DVOQo o>

EXUNXOPD NB&W&DNOQVIA BDWIBHVDSODQOU
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Gosl ofKGi&A oL fEswaswrL swh 6Xxv2@ AJGIYyEE Ji L udr

(NVHQHO NXYYHWLMWDQD Q@GHMHNEXUNXOPD NDWVD\OV(
JHULOPH NRQWURO+ DUD+OGDNL JLEL \DsSO0OOU
OHA uvauvHU&T
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hVW ED+ oXWPONODOBO®O LoLQ VHMA OHQ HIHMMAH SUDRIWE
VD+OD®ONBYIGM VHoOLPL X\JIJXQGXU

.|JSUs ODOL\HWLQLQ +HVDSODQPDVO

$OowW EDUOON VW EDUOON GL\DJRQDO YH NDIHV NL
PHWUDMO d&EHNQJHLEL KHVDSODQPOuwOU

dL]HOJH.DIHV NLULUOL N|SUe\¢e ROXUWXUDQ SURILOOHULQ P

.DIHV .LULUGL 20XUGWXUDQ 3URILOOHULQ OHWUDMO
%LL |
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$0OW %D+ dXEXNODUO NJ
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hVW %D+ dXEXNODUO NJ
XWX [ ] NJ
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+HVDSODQDQ PHWUDM VRQXFXQGD \DNOOUOMNQ O VR \b
'L+HU LPDODWODUOD ELUOLNWH KHVDSODQGO+0QGD N|SU
7/ RODUDN EXOXQPXUWXU dL]JHOJPLWWLGH D\UOQWO
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dL]HOJHIDUNOGOD 6LYDV @oPHVX\X %RUXVX goLQ <HQL
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G|UHQPHVL ERUX WDuOPD| EDG|ED»QDPD
EHG KDULo
$ $&DP \eQ+s SODNDFPNJ P P
< BURILO GHPLUOHULQGHQ ¢DWO P[WF%/O \DSOOPDV®) YH
\HULQH NRQXOPDVO
/ PP NDO VOFDN KEC N
KHU HEDWWD
'NS VDoODUO PP NJ
/DPD GHPLUOHULQGHQ oD NJ
GHPLUOHUL
< 'HPLWJH\OHUH LNL NDW DQWLSDYV JNL NDW YHQWHWLN
ER\D \DSOOPDVOD
<|ORELO YLQo LQ VDDWOLN *FUHWLVD
< GODNLQH LOH \XPXGDN YH VHUW Ne}¥N4O-N
ND]O6oPDVO VHUEHVW ND]O
ODNLQH LOH KHU GHULI ) ~
< AXPXUDN YH VHUW N+eVN-O«N ND]O®POVO GHULQ
ND]O
3DoDO +HQGHN YH WHPHO|GROJXWX \DSOoPpPVD
< $KUDSWDQ Ge] \+]H\OL EHWRQ YH EHWRQDUPH
NDOOEO \DsbOboPDVOD
%HWRQ VDQWUDOLQGH -U ~
< EHWRQ SRPSDVO\OD EDVOIODQ F [ EDVOQo
GD\DQOP VOQOIOQGD EHWIRQ G|N*OPHVL EHWRQ
QDNOL GDKLO
%HWRQ VDQWUDOLQGH -U ~
- EHWRQ SRPSDVO\OD EDVOIODQ F [ EDVOQo
GD\DQOP VOQOIOQGD EHWIRQ G|N*OPHVL EHWRQ
QDNOL GDKLO
o PP QHUY-UO+ EHW
< OXEXNODUOQ NHVLOPMYRQHE+N+QP MARIQYH
NRQXOPDVO
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OHYFXW N|SU*Q+Q NXOODQOOPDVO WPDNXODRHNMD BR U
LOLQGH ELU N|SU+*Q+*Q P+VDLW ROPDVOQD ED+OOGOU OHYF
DFQWDMODUO Dub+O0GD vOUDODQPOuUwWOU

Y% 'e0eN ERUX KDWWO JHoLG PDOL\HWL
Y% $]DODQ oHYUHVHO HWNL

% %DVLW YH KOJOO L]LQ VeUHFL

% 2UWDN NRULGRU NXooDQOPO

OHYFXMBU<\H ED+ODQW QO EDY® ®GHWD-YIGD VOUDODQP

% %RUX KDWWO JHoLG NRQXPX PHYFXW N|SUe NRQXPX LO

% %RUX KDWWOQOQ H+LPL PHYFXW \DSOQOQ H+LPL LOH |

% %RUX KDWWO VDKLEL PHYFXW QIDSYH WDKIELQR X VWODR
X\PDN JRUXQGDGOU

1RUPDO RODUDN PHYFXW N|SU+Q*Q NXOODQOOPD)
GHIDYDQWDMODUOQGDQ D+OU JHOLU %X \¢ ]JGHQ LON \DI
N|SU<Q+Q NXOODQOOPDVO ROPRORHXYGU W(NJBUWHNKEAODQ D-P
RODELOLU YH \HQL N|SU%\WIMRMN OJ HBIHHYNDHPE HGBIHQ VHU YLV
SUREOHPOHULQGHQ GROD\O \HQL N|SUs \DSOPO JLGHUOHL
SURMH soDQoOoDPDVO VOUDVB6@&D SURMH VDKLEL LOH WDU

'L+HU ELU QHGHQVH KHGHIOHQHQ ERUX KDWWO JHQL
ROPDPDVOGOU %X GXUXPGD HQ HWNLOL o|]*P ERUX KDW!
GDKD Neo+*N BBRUCDOMODER QD D\OUPDNNRDEQRPY | Q\WDIFDH P
J*]HUIJDKGDQ GDKD X]DN RODELOLU %X GXUXPGD LODYH E
\DSOPO PDOL\HWLQL DUDELOLU OHYFXW N|SUs NXOODQO!
YHULOPHVL HVDVHQ EX IDNW|UOHUL YHNNRPBOHMNYGHB\DLO D
$6&(

ODOLSIEAVOQGDQ .DUGOODUWOUPD

*HQHOOLNOH \HQL N|SU+ \DSOPO JHoLGU WDVDUOPOQG
\*]GHQ JRUXQOX ROPDGONoD EX \|QWHPH EDUYXUXOPDPDO
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ELU PHYFXW W) SKD YYOIH QHO DL NOH GDKD BNR@RPLNGRQPDQE
N|SUs SRWDQVL\HO JHoLGL VD+OD\DQ VHOHQHN RODUDN J]|
\DSOPO VRQ VHOHQHN RODUDN J|] |Q*QGH EXOXQGXUXOPTI
X\IXQOX+XBPNQLEJIQHROLGLU $6&(

UDUNOGOD 6LYDV @goPHVX\X 3URMHVLQGH PHYFXW N

JHoLGL PDOL\HWL 7/ RODUDN KHVDSODQPOUWOAU *Ho
7/ RODUDN KHVDSODQPOGWWIUG KOWHY Q W FID RNOCDU
PDOL\HW PDNWRGI®HWDWJIH

dLI[HOJHUDUNOUGOD 6LYDV goPHVX\X 3URMHVLQGH DNDUVX!

CHaLI
~ ~ ~ 0, !
BULQ $GHDUNOUOBOBHWXVX 8QUDDWO /"2506
hQLWH | oPHVX\X %RUYXWROQ XHOJIJL gOH ,URDNULOWBWQIGDQ *
. <l % LL 7XW
3R] 1R gULQ &LQVL omwmump) DWS 7/
3L\DVIDOUG dDSO +'3( DWs ERUX P
'O0 dDSO+'3( %RUX '|[UHQPHVL glolL®L+L
'Ot dbsSO *  +'3( wRUXODYOQ .Hvlé)gﬁb\I/VL
%RUX .DIDODUOQOQ 7UDUODQPDV
'Ou dDSO * PP +'3( %RUX|YH g]H%\I |
3DU0DODUBQ $00Q .D\QD+® LoH (NOHbPHVL
2 LQoOLN oHOLN ERUX NJ
50h PP oHO ERUX LOH NDUD YH GHPLU\ROXQX
"IJHP DOWOQGDQ GHOHUHN \DWD\ JHol.ti \DS
723/%$0

%XGKMXPGD LQUDDW PDOL\HWL DVNOGD JHoLU \|QWHPL \
PDOL\HWOL ROPDNWD \HQL N|SUe« \DSOPO \DWD\ GHOJL \|
GDRDP PDOL\HWOL O@RDMW DGDIL+L UHNLO GH J|]VWHULOI
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UHNLOUDUNOUGOD 6LYDV B0PHVX\X SURMHVLQH DLW DNDU
PDOL\HWLQLQ NDUuOODGWOUDOOPDVOD

%X SURMHGH \HQL N|SU+ \DSOPO DVNOGD JHoLUG \|QW!
ROPDNWDGOU $QFDN \DWD\ GHOJL LOH NO\DVODQGO=(
HGLOPHNWHGLU %X \¢]JGHQ DVNOGD JHoLGULQ X\JXODQPDYV
\DWD\ GHQHL\HHQL N|SU+ \DSOPOQD JLGLOHELOLU

JLILNL 8\JXODQDELOLUOLN $o0vVOVOQGDQ .DUuboODuwWOUP

*eQePe] UDUWODUOQGD KHPHQ KHPHQ KHU \|[QWHP NR
+HU \|QWHPLQ NHQGLQH KDV XMHW¥X®D N (5 EX B XmEP DB IMDGEJ
ROPDPDVWOQN)SVWDWLN DoOGDQ JHoLU ERUXVXQX WDGO\
PHYFXW N|SU*GHQ JHOLUPH Ge*UG*QFHVL\OH J¢]J]HUJDKOQ X]
ILJILNVHO RODUDN X\JXODQPDVOQGD RUWD\D oONDFDN JRU

<HQL N|SUes \DSOPOQGD N|SWUB KDAIDWLO DID @ UILAND)G PHUD G
KD]OUODQPDVO YIROHANQ@O NXOOPIMDOPDVO JHUBHNHQ ELL
LKWL\DFO NDUGOODQDPD\DFDN ELU.|BUP]PE&MQEXNAHUMRIP ]I
G|N*OPHVL JHUKNHFOGRD GBEHEIBQQODNOL \D GD \HULQGH |
JHUHNHFH+LQGHQ DVNOGD JHoLUH J|JUH LODYH LPDODWODL

<DWD\ GHOJL \|QWHPL KHPHQ KHPHQ ELUORN JHPLQ W=
ND\D JHPLQGH JRUOXN O DD WDI\DGB & 1D RAHNE®BGLEDVIOEL ® OD
GHOLN JHOPHVL ROXUDELOLU gUQH=LQ JHYGHN ]JHPLQOH
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\| QOHQGLULOHELOLU \DWD\ VRQGDM \|QWHPL X\JXODQOU
\DSOOOUVD GHOLN J|oPH LKWLPDOL ROXUuPDNWDGOU
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6X LOPHVYDN\QID+QQ8DQODUOQ \DubGO+O DODQODUD L¢
gOHWLP KDWWO J¢]HUJDKO ER\XQFD GHUH %X\ BIQWUN O/GEH W I
DGPDN NDL@NODU VW QWGCHPWIMN INQWHRDW D\ \{ RXQAGHDAVL
PHYFXW NDOSNOH|QWHPL YH \HQL N|SUe« \DSOPO JLEL \|QWH
KDWODUOQOQ LPDODWGHIHUY|cHWWIDPLIQV LD UCIPHN WHEDW QD E
ROGX+X@®@DQHEHRWHPL J¢]HUJDKW DNIOHHWPILRL Q@ RRIXOBDBO D
WHUILOL ROPDOE 0B A NHALWDYD®ODQ ERUX MX\BX VO ER WXUd
EHOLUOHQPHOLGLU

%X WH] NDSVDPOQGD uDUNOUGOD BLYDWX #OPNWIA XKD W
DNDUWYVW e+« QEHDbQHIOH DOOQDUDIPND |WS N PoOND@ B W B B RIIDVE W O (
DNDUVX «VW«QPHYFIX INI|ISUGBHQ {DUB BQ ERQWEAPOUWBOLN
ERUXGDQ JHOLULOHUHN &£GWMN|SQP\W LD \ROODAUIDINE OMODKY ND I
N|SUs WDVDGEQBRBAOIQWMHPOHUOH ONHDYFXOW R SV UHO OFR R OW D |
PDOL\HWL 7/ \H@QOAPY SUYHWEORD \DWD\ GHXIQ \DSOF
PDOL\HWL 7/ RORHDNS ODQIPOUMEIDR D QO DWMH@mMAP NNWB G OU
\DSOPBYFXW N|SU+*\H DWWND®\DG DKUIHRRIDGIXAK WO D @O PDNW |
\*]GHQ FLYDUGDNL N|SUs NXOODQOODELOGL=+L VesUHFH P
HGLOPKQYBGUWGD N|SUs EXOXQPDGO+0O WDNWLU®HEDWIDD G
$QFDN|BDXWHP GL+HU \|QWHPOHUH J|UH GDKD PDOL\HWOLGL
\DWD\ GHOJL \|QW HPLWWAIQ LRDHD DTHWIQ ROGX+XQGDQ WHUF
X\JXODQDELOLU

$NDUVX LOLQGHQ ND]JONODU VW eQBEHOJHYOIRDR PADEL |
HWNEEBHLD GBRDYN X ER\XQFD DAGOIEHGHDUYL QN DW SLHPLIQQGHQJH O
X\JXQ ELU WDVGHSIPOGQWHPL

$00ON ND]O D@QQWHORA+OQ E«\eN ROPDGO+0O ND]O PDNLQH
NeoeN GHUHOHUGIDEL]JQNUOUNX®DKD P+VDLW ROGX+XQGDQ
|JTHO EHFHUL JHUHNWLUPHGL+LQGHQ GDKD X\JXQ ROPDNWL
J*]HUJDKO HNVNDYDVDWVILEON NP CPOHD WERRY XPDHQLQ ¥l
JIPOHN LQIOQUH DOO



<DWD\ GHOJL \|[QWHPL DoONOO+0OQ Ee«\eN ROGX=+X
\|[QOHQGLULOPHVLQLQ Jeo ROGX+X GHOJL LoLQ ]JHPLQ N
PDNLQHVLQLQ NXUXODFD=+0 \HULQ P«VDLW*REG0XBKWIDNIXP
JHPLQ GXUMPKQOHRGLULOHELOLU \DWD\ VRQGDM \|QWHPL
VeUPH \|QWHPL KHOH]RQOX \IDWNOGHOWD\ GWBAPL VIQENHP |
<DWD\ GHOJL \|QWHPOHULQLY URD ©6R N WAHOLO B IOINE I VORI
DK ND]JO \|QWHRIEDKD|BEOL\HWOL ROPDNWDGOU

OHYFXW N|SU+\H QVQ X\ RWHPLELYCCPHA/D. ERUX KDWWO J
NXOODQOODELOHF#MNURBMW ONJ S %X ROIBIH\QOKHU GDPPOREX \| QW
GD NOVD ROPDLOVBGIESD® @BROWOWMRYDU RADQONH 8 XBREW® ORDINU L
GXUXPXNQP®MQDELOLYHBIJDW CP®DIDQ\HWL \HQL N\SNYHRSOPO
PDOL\HRMOWHLOLU $\UWOFD EX \|QWHRoOLN|9IWQPBDXKLEIDQGF
JHUHNWLUGL+LQGEHIL\HML @CFHL EUW DBOX oGOXNPOMGDD GHOQL NS
WDVDUOD\DUDN GDKD HN-RODRPFEOLN FEIPIN «oQ3PU  +HP UON ELU
HGLOLU KHP GH KHUKDQJL ELU DUO]D KDOLQGH \HULQGH W

<HQL N|SU+ \DSOPO N|SU«Q:Q RWXQUDEF DX\J X]} PRQG X R;
DoONOON LolHE VB ORNICKO M GH*®*G*NoH DNDUVX HQ NHVLWLC
\DSPDN JHUHNHELOHFH+=LQGHQ X\JXODPFR® Uebl@L\¢L&H WIS
D\D+O \DSPDN LoLQ LOPNEDWW AKPIDH ESHIHI R PHEBBW X\ X
ERUXVXQGD NDoDN ROPDVO GXUXPXQGD NROD\FD WDP
\HQLOHQPPNDQHWDQKWDMD ROGX+XQGD NDSDVLWHVL |O¢
HNOHQHELUWHIHIOKD QJE]HALIDKD N|SUe« NDSSOOP DA DHE
uDQVOQOQ ROPDVO EX \|QWHPLQ WHUFLK VHEHEL ROPDNW

<HQL N|SU+* DDNPDWHXNVW*QGHQ JHoLUH oDSUD] NHPHU
\HQ|SN+ \DSOPO J*]HO EJWQBARMHIQIMHOHWIZNXMXQJIJD .DQDOC
X\JXODQDQ oDERDYSNHEBDUDUOOO EDUDWHINUIBGIHILROPLGW L L
JHQLUOL+LQGH 7XMXQJD .DQDOO P oDSUD] NHPHU N|SU-
HOGH HGLOPLG KHP GH NDQDO GXYDUODUOQD KDVDU YHU
E«\eN DoONOONODQDBL@ML X\ROG X+ X@X D3R QP ANMNMHEBHW %L
SURMHOHULQGH P\H NDGDU DoONOONODUGD o0oDSUD]
WDVDUODQPD\D EDGODQPDVO LoPHVX\X LOHWLP KDWODUO

(@)
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<DSOODQ DUDXMW3IIDOMNXU - MRILQGHQ ND]JONODU +VW-Q
DNOUOQD YH VXGDNRORPHXDPN ADHDRQBBQO GROOPDVO WD
HGLOPHPHNOWNGGHUH YH LU PDNLQHVLQLQ oDOOUDELOHF
DNDUVXODUGD |TH OLKEMHEF\HGM\VDHO P D @D-ONQ GIDPO \|[QWHPL W
HGLOPHOLGLU

$00N ND]OQOQ P+PIGHEIRQAPYHEOGHULQOL=+L \eNVHN DN
\[QOHQGLULOPHVL LoLQ LIDHUWHHN LQOHPO D XOXX@BIPDO J«o0 O
ROPDNWLXGOGD&E&PHYFXWURMD IN]BNE X\JXODQDELOLUOLN NR
ROGX+XQGDQ |QFHOLNOL RODUDN EX N|SU+«\H DVNO \|QWHP
N|SUsOHU Ne¢&WNXODIDOWD 0 O\D E L%9X AH S UNBDDEDFRIHWRG K QX Q X
GOuOQGD DQNIIDRUWRRADQODIDNIOFH O LW HNRDL VWX QH NROD\FI
dRN Ee«\eN oDSOO ERUXODUO PHYFXW N|SU*Q+Q WDUOPDVO
\DWD\ GHOJL \DSOPOQD \D GD \HQL ELU N|SUe« \DSOPOQD
RODFD+-\ODQ@EHIF@ N DoONOONODU Lol Q%EXe NJHod@NDm-NIODQDEH
DNDUVX LoLQH N|SUs D\D+O \DSPDN JHUHNLU *eQeP+]GH
JHOLUPLGU ROGX+XQGDQ N|SU. D\D+O \DSPDN \HULQH \DWD\
YHUHFHNWLU

&LYDD N|SU+Q+Q FOBDPDNVA G L]IQLQLQ DOOQDPD\DFDN
NeoeN oDSOO ERUXODUOQ \PN\«H DN DFEDWXDYOGEDONDDUXQ Jt
LOHULVLQH KHUKDQJL ELU PAPN<QQG&IX NWEHGH®@NIHDILGY LC
NXOODQOOPERHONPENU DoONOONODUGGLBGIFRHON|EIW \DSOPO

*HoLO \|QWHPOHULQLQ KHU ELULQLQ X\JXODPD VDKDVZ(
*VWeQO+++ YDUGOU %X \¢+]GHQ \|QWHP VHOLPRQXONMDWIU Y
ERUX WLSL ERQXX0D®mHDUTE KHSVL J|] |Q*QGH EXOXQGXU:
X\JXODQDELOLU \|QWHP VHOLOPHOLGLU






.$<13$./%$5
$PHULNDQ 6RFLHW\ 21 &LYL3Q S(MALQHHYWMRVYWL QGLMZAR Q
<RUN $PHULNDQ 6RFLHW\ 21 &LYLO (QJLQHHUYV
(UGHPJLO 0 BX *HWLUBBDVSONRUDLP <D\OQFOOON
(WXERY & dHOLN <DPS.@0QBL %DVNO @oVWDQEXO %LUVHQ

gOOHU %DQNDVO $QR@GPHYLUNHMWLY LVOHUL (WRNH O)H PLLEYLLAY
+DOPUODQPDVOQD $LW 7HNQLN UDUWQDPH

.DUSX]FX 0 6X 7HPLQL YH dWNUSBYEOWYHPDOWOWOWEDDVO

6DPVXQOX $ 6X *HWLUPH YH QDQDAPDWERQOQ 3URMHO
'RNX]X QDX EOWDBHEXWHQ <D\OQHYL

UHKLU YH .DVDED goPHVX\X 3URMHOHULQLQ +D]OUODQPD
5HVPL *D]JHWH 1LVDQ

~D\HGDQ@E@DKPRXG 0 'DWD DFTXLVLWLRQ DQG IDFWRUV LF
RI +RUL]RQW D OULQBIEQUL-RYADQ DO Rl 7XQQHOLQJ DQG 8
6SDFH 7THFKQRORJ\

FQWHUBOQBUW. OHWLP ERUXVXQXQ oHOLN D\DAZORQL YHHUMDG H
VWUXFWXWBHBY FRRWS 777 ZHEFLWDWLRQ RUJ TXHU\"XL
ZZZ XQLYWWYBRPWXUHVDFIRMHGOSE®H ) GDWH 6RQ
(UIRIZ DU LKL

g QWHU QH W LOHWLP ERUXVXQXQ DNDUVXGDQ ND]O|
ZZZ VLOYDHQJLQBHUKWWSESRPZZZ ZHEFLWDWLRQ RUJ TXH
) )Z27ZZ VLOYDHQJLQHHULQJ FRPVHIURKMBEWY/LWOWXRE
FURPAW O GDWH 6RQ (ULULP 7DULKL

gWQHW %RUX KDWWOQOQ DVPD N|SUe YDVOWD\OD DND
85/ KWWS 77ZZ ZHEFLWDWLRQ RUJ TXHU\"XUO KWWS
) (ZDONHU )SKRWRV B$YODVND ) B)DLUEDQNV
),PDJHV )SKRWR MSJ GDSRD (ULGLP 7DULKL

gQWHUQHW %RUXQXQ POOPXEIWE BPSHUXWD @RB5/
KWWS Z7Z7ZZ ZHEFLWDWLRQ RUJ TXHU\"XUO KWWS $ ) )
XVD FRP )LQGXVWDDREY YV WHADMHUR Y¥FHZHU
PDLQV )DPIBXERMIUBAIHR QQ HRUPRNQ QAIQBR OXPE XV
ZDWRUNV GDWH 6RQ (ULULP 7DULKL

gQWHWBQRWVHG $UFKHV 3LSH %UKGWMS Z7ZZ ZBEFLWDWL
TXHU\"XUO KWWS $ ) )Z2ZZ VWUXFWXUHPDJ RUJ ) )S
6RQ (ULULP 7DULKL

(@)
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g QWAWHOH]IRQOX <DWD\ 'HOJL 6LVZWH MLH NORQ Y &IJ K O6 FURAPH
KWWS Zz7z7Z ZHEFLWDWLRQ RUJ TXHU\"XUO KWWS $ ) )
ERUNQYWHPL ) GDWH 6RQ (ULULP 7DULKL

GQWHUQHW gOHWLP KDWWOQOQ NHQGLQL WDuO\DQ oHOL
JHOLULQLQ VDZDDQPIANY BRP KWWS 7ZZZ ZHEFLWDWL
TXHU\"XUO KWWSV $ ) )ZZZ IOLFNU FRP )SKRWRV )
) GDWH 6RQ (ULULP 7DULKL

gQWHUQHW gOHW LB \PMWERAUXOIQO N HRHGUW D IN W@mU ODUOQGD
RWXUWXODUDN GHZHGH® JWDSSBHKIMWHAMEY L ZZ2Z ZHEFLWDWL
TXHU\"XUO KWWS $ ) )YZZZ JHRJUDSK LH )SKRWR )
6RQ (ULULP 7DULKL

gQWHUQHW ¢gNL DGHW OoHOLN , SURILOGHQ \DsdoprPOu SsuU
JHOLULOPHVL SDKWHPWIS RAZZSFHEFLWDWLRQ RUJ TXH
) )J)SDKWHPSH RUJ )HDFAMUIEBGNQGGDWH 6RQ (ULUGULP
7DULKL

gQWHUQHW ¢gNL DGHW OoHOLN , SURILOGHQ \DsOoprPOu SsuU
JHOLHVO@RZZ JHRJUDSK/LKHWWS Z77ZZ ZHEFLWDWLRQ RUJ T
$ ) )ZZZ JHRJUDSK BMVR SK GDWH 6RQ
(ULGLP 7DULKL

gQWHUQHW OLNURMDHDPH @ R B XVVBEERBBRHHN\RQW X8®HO FRP
KWWS Zz7z7Z ZHEFLWDWLRQ RUJ TXHU\"XUO KWWS $ ) )
PLNURWXWQMHOPL ) GDWH 6RQ (ULULP 7DULKL

gQWHUQHW 3LQJ /L .DQJ <RQJ /LX DQG -RKQ + <XDOQ
ODQDJHPHQW &RQWNBXFEMWARMH23UBMMHFW )JURP 6LFKXI
3LSHOLQH DQG *DV -RXUQDO
KWWS 7277 ZHEFLWDWLRQ RUJ TXHU\"XUO KWWSV $ )
) ) JEHVSWDFWURHKNEOWJHPRIQWV RXUMDELBAOLQH
SUR MWHAEWLFKWRRDQJKDL ) GDWH 6RQ (ULMUWPLKIEZ

FQWHUSIB®R+-DOJD] gOHWLP BUDQV $QEDER®ON] '®HRUX +DWW
3URMEWVL 5DSRUXZZ WDQDS8BRPKWWS ZZZ ZHEFLWDWL
TXHU\"XUO KWWS $ ) )ZZZ WDQDS FRP )VWRUH )ILOF
El G H GIF UDU GDWH6RQ (ULGLP 7DULK

GQWHUQHWO gQUDDW 0+KHQG LV [BLULaHHU V L ULLRB\BX
KWWS 77ZZ ZHEFLWDWLRQ RUJ TXHU\"XUO KWWS $ ) )
RNXPDQODU )LPJ )LPJ GDWRQ (ULGLP 7DULKL

FBUQHWQOHKQGLULOHELOLUGLYDWEAZ SRINGPYWXQHO FRP
KWWS Z77ZZ ZHEFLWDWLRQ RUJ TXHU\"XUO KWWS $ ) )
\WVLVWHPL ) GDWH 6RQ (ULGLP 7DULKL
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(. +DODWOO DVPD N|SUe« LOH ERUX KDWWOQOQ GHUH «]HL

5SHVLP+DODWOO DVPD N|SU+ LOH ERUXZKZWWIH&EJDIQHE HARP «\

(@}
(@)



(. dHOLN NRQVWU ERUYR QDWW BMOQIGOH DNDUVX «]JHULQGHQ .

S5HVLP'R+DIQDNLO KDWWOQAQ oHOLN N|SUs LOH DNDUVX ]
KWWS WHHLF LQPLDHD B BRGARNGRIE 3M S J

S5HVLP*D] ERUXVXQXQ oHOLN N|SU+s LOH DNDUVX ¢J]HULQGHDZC
KwwSsSyV 2Z2z7Z ILJ QHW UHVRXUFHVY SURFHHGLQJV ILIJBSURF
SDSHUV VHVVLRQ KDUGRV KWP

(@)
(@}
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/LVH +DFO OHKPHW 6DBDQB® /LVHVL
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