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U ovom magistarskom radu obradeno je cjelokupno projektiranje poslovne zgrade uz upotrebu BIM-a.
Opisani je tijek modeliranja objekta u softwearu Allplan, prijenos istog modela iz Allplan-a u softwear
za staticki proraéun "Tower", prikazana je analiza optereéenja (vlastita teZina, dodatno opterecenje,
uporabno opterecenje, opterecenje vjetrom, opterecenje snijegom, potresno optereéenje), proratun
plo€a na grani¢no stanje nosivosti i uporabljivosti, seizmickih zidova, stupova i greda te odabir

armature za iste.
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8 RYRP PDJLVWDUVNRP UDGX REUDYyHQR MH FMHORNXS
XSRWUHEX %,0 D 2SLVDQL MH WLMHN PRGHOLUDQMD REM
PRGHOD L] $00SODQ D X VRIWZHDU ]D VWDWLPNL SURUDpPX
YODVWLWD WHALQD GRGDWQR RSWHUHUHQMH XSRUDEQR
VQLMHJRP SRWUHVQR RSWHUHUHQMH SURUDpPXQ SORpPD Q
VHL]PLPNLK JLGRYD VWXSRYD L JUHGD WH RGDELU DUPDW X

<>h E Z/: IW
%,0 $00SODQ VWDWLPNL SURUDpPXQ 7RZHU



"hDD Zz

,Q WKLV PDVWHU V WKHVLV WKH HQWLUH GHVLJQ RI DQ RII
7KH FRXUVH RI REMHFW PRGHOLQJ LQ $00SODQ VRIWZHDU L
$00SODQ WR VRIWZHDU IRU VWDWLF FDOFXODWLRQ 7RZHU
SD\ORDG ZLQG ORDG VQRZ ORDG VHLVPLF ORDG SODWEH
FDSDFLW\ DQG XVDELOLW\ VHLVPLF ZDOOV FROXPQV DQG I
WKH VDPH

< z tKZ "W

%,0 $00SODQ VWDWLF FDOFXODWLRQ 7RZHU



6DGUADM
8YRG
2SUHQLWR R SRGUXpMX GLSORPVNRJ UDGD

&LOMHYL L WH]D
6WUXNWXUD UDGD

SURMHNWLUDQMH DUPLUDQREHWRQVNLK NRQVWUXNFLMD
8YRG

UHGQRVWL L QHGRVWDFL DUPLUDQRJ EHWRQD
2VQRYH VXYUHPHQRJ SULVWXSD SURUDPXQX NRQVWUXNFLM

%,0 PRGHOLUDQMH
$00SODQ

2SLV JUDJHYLQH
3URMHNWLUDQMD X $00SODQX
,]JYR] ,)& PRGHOD

6WDWLPNL SURUDpPXQ
TRZHU

3URUDpPXQ X 7TRZHUX
8YR] ,)& PRGHOD X 7RZHU
$QDOL]D RSWHUHUHQMD
8QRV RSWHUHUHQMD
'LPHQ]LRQLUDQMH SORpD QD *68
'LPHQ]LRQLUDQMH SORpH QD *61
2GDELU DUPDWXUH ]D DUPLUDQREHWRQVNH SORpH
'LPHQ]LRQLUDQMH JLGRYD QD VHL]PLPNH NRPELQDFLMH |
'LPHQ]LRQLUDQMH JUHGD
'LPHQ]JLRQLUDQMH VWXSRYD

=DNOMXpDN
ILWHUDWXUD
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.DNR X GDQDaQMH YULMHPH WHKQRORJLMD SURL]YRC
QDSUHGXMH YHOLNRP EUJLQRP WDNR VH L X SROMX SURME
NRML UH XpLQLWL VDPR SURMHNWLUDQMH ODN&LP EUALP t

SURMHNWLUDQMH L FUWDQMH GLMHOL VH QD

UXpPQR FUWDQMH
&$' + FRPSXWHU DLGHG GHVLJQ
%,0 + EXLOGLQJ LQIRUPDWLRQ PRGHOLQJ

5XpQR FUWDQMH RGQRVQR SUYL QDpLQ SURMHNWLUDQMD M
QDpPLQ SURMHNWLUDQMD NRULVWLOD VH RORYND LOL WX4& ]

&RPSXWHU DLGHG GHVLQJ &%$' SRpHR VH NRULVWLWL VUHG
YULMHPH VYH YL&AH WYUWNL VH SRpHOR SUHEDFLYDWL QD L
SURMHNWLUDQMD

%XLOGLQJ LQIRUPDWLRQ PRGHOLQJ %,0 NRULVWL VH MRA&
QDpPLQRP XEU]DYD SURMHNWLUDQMH QD QDpLQ GD VH VDPRH
LQIRUPDFLMD R VYDNRPH HOHPHQWX JUDyHYLQH

=D UDG X %,0 RNUXaHQMX SRWUHEQR MH ]DGRYROMLWL QH!
UDpXQDOQL SURJUDP VRIWZHDU
UDpXQDOQD RSUHPD KDUGZHDU
1QDQMH

1DMYHuUL L]D]JRY XSRUDEH %,0 D MH QMHJRYD VDPD XSRUL

SURMHNWLUDQMH X %,0 X YHU QD QMHJRYR UD]XPLMHYDQNM
NRULGAWHQMX RYDNYRJ PRGHOD
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&LOM RYRJ PDJLVWDUVNRJ UDGD MH SULND]DWL NRPSD
UDpXQDOQRJ SURJUDPD 7RZHU RGQRVQR NDNR PRGHO NR
SUHEDFLWL L SURUDpPXQDWL X 7RZHU X $00SODQ MH VRIW
LIUDGX DUKLWHNWRQVNRJ PRGHOD 7RZHU MH VRIWZHDU |
DQDOL]X 8 RYRP PDJLVWDUNRP UDGX REUDGLW iUH VH JUDY
L UDYQRJ NURYD 3URUDpPpXQDW (UHPR SORpH JLGRYH JUHGH

iIXITXASEUISHE CE
1D VDPRP SRpHWNX UDGD SULND]DW UH VH SURMHNWI
SUHGQRVWL L QHGRVWDFL DUPLUDQRJ EHWRQD WH VXYUHP

8 WUHUHP SRJODYOMX SULND]DW UH VH %,0 QDpLQ SURMHN
HNVSRUW ,)& PRGHOD L] $00SODQD

8 PHWYUWRP SRJODYOMX SULND]DW UH VH XYR] ,)& PRGHOI
JUDYHYLQH RGQRVQR DQDOL]D RSWHUHUHQMD XQRV RSWH
JLGRYD JUHGD L VWXSRYD

1D NUDMX UDGD QDSLVDQ MH ]DNOMXpDN
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%HWRQ MH VORAHQL JUDYHYLQVNL PDWHULMDO VDVWD
A0MXQDN SLMHVDN ,VWR NDR L NDPHQ EHWRQ SRVMHC
UHODWLYQR PDOX QD YODpPpQX VLOX =ERJ RYH OR&H RVREL!
SULPMHQH 5DGL ODN&HJ SRMDA4QMHQMD SULND]DQD MH Ql

RSWHUHUHGDSYLORPPX VH X GRQMRM JRQLIFMD.DGMDODO Q RQ
QDSUH]DQMH GRVWLJQH JUDQLpPQX YULMHGQRVW GRODI]L GI

lp fc,c

() b b

60LND B3ULND] JUHGH RG QHDUPLUDQRJ EHWRQD VD UDVSRUHGRP QDSUt

8 WDNYRP SUHVMHNX GROD]L GR SRMDYH SXNRWLQD &
SRSUHpPQRJ SUHVMHND WH GROD]L GR WUHQXWQRJ ORPD .
WODpPQRM JRQL VX ]QDWQR QLAL RG QDSUH]DQMD NRMH EHW

'D EL VH PDNVLPDOQR LVNRULVWLOD PRJXUQRVW EH\
SRGUXPMLPD V YODpPQLP QDSUH]DQMLPD SRVWDYOMD VH DU
SUHX]LPDQMD YODPQLK QDSUH]DQMD 1D RYDNDY QDpLQ QR
D NRQVWUXNFLMH NRMH VH GRELYDMX VSDMDQMHP EHWRQ
NRQVWUXNFLMDPD

60RP DUPLUDQREHWRQVNLK HOHPHQDWD PR&H QDVWDYV
LVWRYUHPHQR @&4WR MH ULMHWNRVW $NR DUPDWXUD RGQRYV
SUHWKRGQH QDVWDOH SXNRWLQH WDNDY VORP VH QD]
DUPLUDQREHWRQVNRP HOHPHQWX SUYR SRSXVWL DUPDWXL
SUYR SRSXVWL EHWRQ RQGD MH HOHPHQW NUKDN > @



8] RYDNYX DUPDWXUX NRMD SUHX]LPD YODpPpQD QDSUH]I
L YHUWLNDOQD DUPDWXUD X REOLNX VSRQD NRMD SUHX]LF
NRPELQDFLML V YHUWLNDOQLP VSRQDPD PRAH VH L SRVWD
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60LND 3ULQFLS DUPLUDQMD SURVWH JUHGH
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$UPLUDQL EHWRQ SULPMHQMXMH VH X VYLP GLMHORYL
NRQVWUXNFLMD X PRVWRJUDGQML YLVRNRJUDGQML LQG:
EUDQH UH]JHUYRDUL NDQDOL FLMHYL SULVWDQLawWD
GLPQMDFL YRGRWRUQMHYL |DAWLWQL REMHNWL VNORQ
SXWHYH

*ODYQH SUHGQRVWL DUPLUDQRJ EHWRQD

ODNR XSUDYOMDQMH L XJUDGQMD X UD]JOLpLWH REOL
QH]DSDOMLY L RWSRUQRVW QD NUDWNRWUDMQH YLVF
WUDMQRVW X] QLVNH WURSNRYH RGU&ADYDQMD
GREUR SRQDEDQMH SUL SRWUHVX

PRIXUQRVW L]JUDGH PRQWD&QLK NRQVWUXNFLMD
HNRQRPLpPQRVW

RWSRUQRVW QD YRGX

MHGLQVWYHQ ]D WHPHOMHQMH



*ODYQL QHGRVWDFL DUPLUDQRJ EHWRQD

YHOLND YODVWLWD WHALQD

JUDYVHQMH PRQROLWQLK JUDYHYLQD MH ]JQDWQR F
WHPSHUDWXUDPD

SRMDYD SXNRWLQD QDURPLWR X XYMHWLPD DJUHVLY
OR3H SRGQRVL WHPSHUDWXUH SUHNR f & QDJOR \
bHOLND

8 YHULQL DUPLUDQREHWRQVNLK NRQVWUXNFLMD VLOH WH R
VH SUHPD WRPH QDMpHaUH QDSUH&H SULMHQRVRP QDSUH]L
V EHWRQRP 3ULOLNRP SURMHNWLUDQMD DUPLUDQREHWRAQ
LIPHyX DUPDWXUH L EHWRQD pYUVWD RGQRVQR GD QHPD N



TXiX Kev}A epAE u VIP % E]*Su% % E}E pvp I}veSEupul Ji

SULOLNRP SURUDPXQD NRQVWUXNFLMD VXYUHPHQLP S
SRWSXQR VLIXUQD NRQVWUXNFLMD SD VH X RE]JLU X]LPCL
OMHURMDWQRVW RWND]JLYDQMD YHA&H VH X] QHSRYROMQI
QDSUH]DQMD L GHIRUPDFLMD SUL pHPX VH X]JLPDMX X RE]LU
KRPRIJHQRVW X PDWHULMDOLPD WH NRQVWUXNFLML

(XURSVNH QRUPH ]D SURMHNWLUDQMH NRQVWUXNFLM
SURUDPXQX NRQVWUXNFLMD D QMLKRYD LGHMD L FLOM MH
JUDYHQMD NRQVWUXNFLMD X HXURSVNLP JHPOMDPD +UYDYV
SUHX]HWH HXURSVNH QRUPH

(XURSVNH QRUPH WUHQXWQR LPDMX QL]JRYD SRVHEC
RGQRVH QD SURMHNWLUDQMH L REOLNRYDQMH NRQVWUXNF

(1 (XURNRG 2VQRYH SURMHNWLUDQMD NRQVWUXI
(1 (XURNRG '"'MHORYDQMD QD NRQVWUXNFLMH

(1 (XURNRG SURMHNWLUDQMH EHWRQVNLK NRQ
(1 (XURNRG SURMHNWLUDQMH pHOLPQLK NRQVW
(1 (XURNRG SURMHNWLUDQMH VSUHJQXWLK pHO
(1 (XURNRG SURMHNWLUDQMH GUYHQLK NRQVW!I
(1 (XURNRG SURMHNWLUDQMH JLGDQLK NRQVWU
(1 (XURNRG *HRWHKQLpNR SURMHNWLUDQMH

(1 (XURNRG SURMHNWLUDQMH SRWUHVQH RWSR
(1 (XURNRG SURMHNWLUDQMH DOXPLQLMVNLK N

(XURNRGRYL RGQRVQR HXURSVNH QRUPH WH&H GD VH SU
XVXJODAHQLP SUDYLOLPD RGQRVQR QRUPDPD VYXJGMH X (X
(1* LJUDYHQH VX SUHPD HXURNRGRYLPD D SRMHGLQH GUAL
DQHNVH

SULOLNRP SURUDPXQD EHWRQVNLK NRQVWUXNFLMD SRWUHE
NRQVWUXNFLMH SUHPD KUYDWVNLP QRUPDPD VDGUADQLK X
A+51 (1 + '"MHORYDQMD QD NRQVWUXNFLMX3 L A+51 (1
RYLP QRUPDPD XWYUYyHQD VX QDpHOD L |DKWMHYL ]D QRVI
WHPHOML QD QDpHOX JUDQLPpQLK VWDQMD NRMH VH NRUL\
VLIXUQRVWL



HRN EN 1991
Dijelovanja na
konstrukeiju

HRN EN 1992
Betonske
konstrukeije

HEN EN 1893
Celitne
konstrukcije

HRN EN 1994
Spregnute
konstrukcije

HRMN EN 1595
Drvene
konstrukeije

HRN EN 1996
Zidane
konstrukcije

HRN EN 1999
Alumini jske
konstrukeije

HRN EN 1997
Geotehnigki
proracun

HRN EN 1998
Seizmigki
proraéun

Sigurnost

uperabljivost
i trajnost

Dijelovanja
na
konstrukeije

Proratun i
oblikovan je
pojedinosti

Geotehnicki
i seizmicki
proratin

60LND BRYH]DQRVW KUYDWVNLK QRUPL

SULOLNRP SURMHNWLUDQMD SRWUHEQR MH QD SUDYLO
NRQVWUXNFLMX .RQVWUXNFLMD VH SURMHNWLUD L L]JYDYC
XSRUDEH L WURANRYH L]YHGEH 3ULOLNRP RGDELUD YLMHN
V. SULKYDWOMLYRP YMHURMDWQRAUX ]DGUADYDQMD DKWL
XSRUDEOMLYRVWL 7TDNRyHU PRUD LPDWL SULPMHUHQX \
RGUADYDQMD JUDQLpPQR VWDQMH QRVLYRVWL

*UDQLPpQD VWDQMD XSRUDEOMLYRVWL L JUDQLPQR VWI
YHULQL VOXpDMHYD NRQVWUXNFLMD NRMD LPD GRYROMOQX
YULMHPH X] NRULAWHQMH QDSUHGQLK L VXYUHPHQLK PHWHF
PYUVWRGD L X] QDJODVDN QD HNRQRPLPQRVW QH PRUD ]QD
GRYROMQX RWSRUQRVW LOL NUXWRVW 1SU RGUHVHQH NRC
PYUVWRUX DOL QH L GRYROMQX NUXWRVW 6WRJD VH SUL
QRVLYRVWL L XSRUDEOMLYRVWL XNOMXpXMXiuL WUDMQRVV
VWDQMD QRVLYRVWL JRWRYR XYLMHN YRGL GR SRWSXQRJ .
VOLMHGL XNODQMDQMH LOL SRSUDYDN NRQVWUXNELMH D
GRYRGL VH GR VWDQMD GD XSRUDED WDNYLK NRQVWUXNF
GHIRUPDFLMH YLEUDFLMH .RG SURUDpPXQD RVLP YODVWLYV
RSWHUHUHQMD X REJLU VH X]LPD L WUHGD YUVWD RSWHUF
VLWXDFLMD SRA&DU SRWUHV HNVSOR]LMD XGDU LOL L]D]Y

0
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'DQDaQML VXVWDYL SURL]YRGQMH WH&H VYH YL&dH N RSW
UH]XOWDW RGQRVQR JUDYHYLQVNX NRQVWUXNFLMX SRWUI
NUDMX L]JJUDGLWL X aWR NUDUHP URNX VD aWR PDQMLP W
XYRGL VH %,0 QDpLQ PRGHOLUDQMD NRML RPRJXuUuDYD S
NRQVWUXNFLML SUL pHPX VH PR&H SUDWLWL FMHORNX
PRGHOLUDQMD %,0 PRGHOD QH WURAL VH YL4H YUHPHQD X
MH SULND]DQD XSRUDED YUHPHQD X RGQRVX QD FMHORNXS

A

BIM
50%—-80%
Ukupno vrijeme
projektiranja

CAD
Ukupno vrijeme
projektiranja

Uporaba vremena

Ideja =2 Projektiranje —> Koordinacija

60LND 8VSRUHGED XORAHQRJ YUHPHQD X %,0 L &$' SURMHNW

1D JUDIX L]QDG YLGL VH NDNR MH V %,0 QDpLQRP SUF
XNXSQR PDQMH YUHPHQD RG NODVLPQRJI &$' SURM!
PR&H YLGMHWL X SRpPHWQRM LGHMQRM ID]JL X &$' SURMHNW
%,0 X D SULOLNRP UD]JUDGH SURMHNWD L L]YRYyHQMD PDQM
'DNOH PR&HPR ]DNOMXpLWL GD XNXSQR SRWUHEQR PDQMH
%,0 X QHJR NODVLPQLP QDpPLQRP X %,0 X

SBULOLNRP PRGHOLUDQMD %,0 PRGHOD L]J]UDYyXMH VH RV(
VDGUAaL LQIRUPDFLMH R JHRPHWULML L PDWHULMDOX NRNMN
PRIJXuUH GRGDWL GRGDWQH LQIRUPDFLMH NDR YUHPHQVNL ¢
GRELYDPR "L ' PRGHO NRQVWUXNFLMH 1D NUDMX VH PF
XSUDYOMDQMH REMHNWRP ' DOL L ]GUDYOMH L VLIXUQR\



TXi 00% 0 Vv

*HRUJ 1HPHWVFKHN LQaHQMHU JUDYHYLQH RVQXMH
AQIJHQLHXUE+*UR I+ GDUXGDRKZHKVHBQSRPHWNX MH ELR IRN;
SURUDpXQH DOL ]D YODVWLWH SRWWHBN D MW VMWIH ® B MWIXZ\M L
]D VWDWLpPpNH SURUDpPpXQH *RGLQH IHPHWVFKHN SUHGVW
VWDWLPpNLK SURUDPXQD &$( NRMH QLMH LPDR NRQNXUHCQC
IHPHWVFKHN X SRWUD]L |]D EROMLP L ODNALP QDpPLQRP SUF
AHPHWVFKHN 3URJUDPPWXVUWNP AEH DYLOD UDJODBRRBPR VR
$00SODQ MH X SRpHWNX ELR &%$' VRIWZHDU ]D DUKLWHNWH

JRGLQH 2Q MH RPRJXULR PRGHOLUDQMH NRQVWUXNFL
SRpLQMH &LULWL *RGLQH WYUWND MH LPDOD SRVORYQ
SDUWQHUH X GHYHW GUADYD .UDMHP GHYHGHVHWLK JRGI
AULHGULFK 3 /RFKQHU

7TYUWND NDVQLMH SRPpLQMH SUHX]LPDWL GUXJH WYU
A9HFWRUZRUNV3 A0%$;21 &RPSXWHU *PE+3 A*UDSKLVRIWS3 \

2G JRGLQH 1HPHWVFKHN $* GLMHOL VH QD pHWL
*UDGLWHOMVWYR ,]YRYHQMH OHQDG&PHQW WH OXOWLP}F
EUHQGRYD D QHNL RG QMLK VX $00SODQ %OXHEHDP *UDS
6FLD OD[RQ > @

.DGD VH JRYRUL R QDpLQX R UDGD X $00SODQ X L R VWYD
PMHUL WR MH ]DVLJXUQR QDpPLQ FUWDQMD NRML VH SURPLN
RPRJIJXUDYD YHiUX L EROMX SUHJOHGQRVW QDG SURMHNWRIF
HOHPHQWH NRML VX SRWUHEQL GD EL VH XSRWSXQLOD Wt
NUHLUDOL SUHVMHNH WORFUWH WH L]YODpLWL GHWDOMH
NRMHP WUHQXWNX DNR VH GRJRGL ELOR NDNYD SURPMHQD |
QD VYH FUWHAH RGQRVQR QDFUWH 9HOLND SUHGQRVW QDG
JHQHULUD WRPQH NROLPLQH VYLK PDWHULMDOD L QMLKRYH
X SLWDQMX QMHJRYH PRJIJXUQRVWL VX YHOLNH D QDpPLQ N
$00SODQ RPRJXUXMH H[SRUW ,)& PRGHOD X ,)& LOL ,)& |
UD]JOLpPLWH VRIWZHDU H ]D VWDWLpPNH SURUDpPXQH > @
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=D SULPMHU X]J]HWD MH SRVORYQD ]JJUDGD NRMD VH VDVW
JUDYyHYLQL VH RGYLMD SURFHV SURJUDPLUDQMD SURMHN
RUJDQL]JLUDQL NUR] SUL]JHPOMH L WUL NDWD *ODYQL XOD]
]JJUDGH D VD VMHYHUQH VWUDQH VH QDOD]JL VSRUHGQL XOI
XO0OD] QbOD]L VH SURVWRU ]D SULMHP NOLMHQDWD L YLAaH
EODJRYDRQLFD DOL L NDR SURVWRU ]D RGUADYDQMH SUHG
VPMH&EWHQ MH VDQLWDUQL EORN V GL]DORP L VWXEL&WHP
SURVWRUL QD SUYRP NDWX RUJDQL]JLUDQL NDR RWYRUHQL
NDWX NDR ][DVHEQL XUHGL V GYRUDQRP |]D VDVWDQNH 1D W
MH LI YHGHQR WHPHOMQLP WUDNDPD L GMHORPLPQR WHPH
NRQVWUXNFLMD MH PRQROLWQD DUPLUDQREHWRQVND L
DUPLUDQREHWRQVNH PRQROLWQH SORpH GHEOMLQH L
RSHNH GHEOMLQH FP .URYQD NRQVWUXNFLMD MH WDNRY
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BULOLNRP SRpHWND UDGD X $O00SODQX RWYDUD VH SUF
]D RWYDUDQMH SRVWRMHULK SURMHNDWD WH QMLKRYLP XS

60LND ,JERUQLN SULOLNRP RWYDUDQMD $00SODQ D

1D LIERUQLNX RWYDUD VH A6WYRUL SURMHNW?3 L RWYDUD V
2GDELUH VH LPH SURMHNWD PMHVWR VSUHPDQMD GDWRWH

60LND , JERUQLN I1RYL SURMHNW



1D VOMHGHUHP SUR]JRUX RWYDUDMX VH GRGDWQH SRVWDY N
NDR aWR VX YUVWH OLQLMD ]D RGUHYHQH VNXSLQH HOHPH
DUPDWXUH UDVSRUHG VORMHYD DWULEXWH SRPDN NRRL
GUXJRJ VRIWZHDU D QDFUWH LOL SRGORJH WH SRVWDYNH
SULPMHUX NRULVWLW 0H VH SRVWDYNH SURMHNWD GHIDXC

60LND ,JERUQLN I1RYL SURMHNW 'RGDWQH SRVWDYNtE

1DNRQ RGDELUD SRVWDYNL SURMHNWD GROD]L VH GR UDGC

5DGQR RNUX&HQMH $00SODQ D 60OLND VDVWRML VH R(

$NFLMVNH WUDNH
SDOHWH DODWD
5DGQRJ RNUXaHQMD
7TUDNH VWDWXVD
6YRMVWYD

SULMH RGDELUD DODWD PR&H VH SURPLMHQLWL QDpLQ UDG

DUKLWHNWXUD

NRQVWUXNWHUVWYR

RNROLa&

VNLFLUDQMH

NRQVWUXNFLMD PRVWRYD + |[IDVHEDQ PRGXO



60LND 5DGQR RNUXa4HQMH $00S0ODQD

S3ULMH SRpHWND PRGHOLUDQMD SRWUHEQR MH VORALW
PRGHO REMHNWD RG SUHVMHND RGQRVQR FUWHAD ORGHOR
JUDYHYLQH RGQRVQR HOHPHQWH NRML VX NRPSDWLELOQL
HWDAaD NRQVWUXNFLMVNL HOHPHQW &UWHAaL VX HOHPHQW
JUDYHYLQX WH SRPRuX QMLK VH ODN&H PRGHOLUD L FUWD I

.DNR QH EL ELOR SUREOHPD V SULND]JRP WH NDNR EL
JUDYyHYLQH RGQRVQR HWD&H LOL pDN L SRMHGLQH NRQVWU
UD]J]OLpLWLK VWDQMD HOHPHQDWD DNWLYQR DNWLYQR X S

60LND BULND] UD]OLpLWLK VWDQMD FUWHA&D



3ULMH PRGHOLUDQMD UDGL VH LPSRUW SRGORJD L] ¢
LPSRUW

60LND ,PSRUW $XWR&DG SRGDWDND

60LND ,PSRUW $XWR&DG SRGDWDND

.DG VX SRGORJH LPSRUWLUDQH PR&aH VH L]JUDGLWL PR
HWDAD GHEOMLQD SORpPpD WH YLVLQVNH JUDQLFH SURMHNW
HwWDaD PRJXUH MH YUOR ODNR RYGMH SURPLMHQLWL L YL\
VYH HWDaH QD QRYX YLVLQX L DaAXULUDMX YLVLQH JLGRYD

io



60LND 8SUDYOMDQMH UDYQLQDPD

60LND 6WUXNWXUD JUDYHYLQH L GRGMHOD UDYQLQD

1DNRQ GRELYHQLK UHIHUHQWQLK UDYQLQD LVWH VH GF
HOHPHQWL YH]DOL QD QMLK



IDNRQ SULSUHPOMHQLK UDYQLQD L QDFUWD NUHUH VH
RG FUWDQMD L PRGHOLUDQMD WHPHOMD 7HPHOML X $0O0O:
WHPHOML WHPHOML VDPFL L WHPHOMQH SORpH

8 SULPMHUX VH NRULVWLWH WUDNDVWL WHPHOML L WF
WUDNDVWRJ WHPHOMD L QDGWHPHOMQRJ VHUNODAD $00S«
NDR |[DMHGQLpNRJ HOHPHQWD DOL X RYRP SULPMHUX UD](
WHPHOML D ]DVHEQR QDGWHPHOMQL VHUNODAL 5D]JORJ WHF
GLMHOX HNVFHQWULpPQL X RGQRVX QD WHPHOMQH JUHGH

7UDNDVWL WHPHOML VX 4LULQH FP FP L FP WH Y
VX GHEOMLQH FP XQXWDUQML JLGRYL FP YDQMVNL ]JLG
GR SRGQH SORpH

SULOLNRP RGDELUD PRGHOLUDQMD WUDNDVWLK WHPHC
QDUHGED A7UDNDVWL WHPHOM3®* 1DNRQ RGDELUD QDUHGE
GLPHQ]JLMH L NDUDNWHULVWLNH WHPHOMQH JUHGH RGQRYV



60OLND 1DUHGED 7UDNDVWL WHPHOM

60LND + THPHOML SUHGPHWQH JUDYHYLQH

-
-



1D VOLFL SULND]DQD MH JRWRYD HWDa&axX WHPHOMD
FP WH GDOMH JLGRYL L VWXSRYL SUL]JHPOMD

THPHOMQD SORpD L SRGQD SORpD SUL]JHPOMD PRGHOLL
WHPHOMQD SORpD WH VH SRMDYOMXMH SUR]JRU X NRMHP VFE

60LND 1DUHGED 7HPHOMQD SORpPD



1DNRQ JRWRYLK WHPHOMD L SRGQH SORpH SUL]JHPOMD
WH VWURSQH SORpH 3ULOLNRP PRGHOLUDQMD ]JLGRYD RGD
JLG SURILOLUDQL ]JLG LOL SURL]JYROMQL JLG 2GDELUH V&t
NDUDNWHULVWLNH

60LND IDUHGED =LG

1DNRQ LJUDYHQLK JLGRYD PRGHOLUDMX VH MRa L JUHG
VWXSRYL L JUHGH VH QH UD]JOLNXMH PQRJR RG JLGRYD aWR



60LND I1DUHGED 6WXS

$O00SODQ QXGL QHNROLNR REOLND JHRPHWULMH VW;
RVPHURNXW DOL VH PRa&H L LVFUWDWL SURL]J]YROMQD JHRTF
,VWR VH RGQRVL L QD JUHGH

60LND I1DUHGED *UHGD

-

=1}



60LND + *RWRYL PRGHO JUDYHYLQH

2YDM NRQVWUXNFLMVNL PRGHO MH LJUDYyHQ X VYUKX V
QH NRULVWL VDPR ]D LJUDGX RYDNYLK NRQVWUXNFLMVNLK
NRULVWH L DUKLWHNWL ]D LJUDGX DUKLWHNWRQVNRJ PRG
PRGHO vDGUAaL RVLP HOHPHQDWD NRQVWUXNFLMH L DUKLW!|
RYDNR PRGHOLUDQRP PRGHOX PR&H VH FUWDWL L PRGHOLU
QDFUWL DUPDWXUH VD GHILQLUDQLP NROLPLQDPD L REOLT
PRJIJXUH XYR] RGQRVQR ALPSRUW?3 SRGDWDND X REOLNX ,)& €S
SRGDWDND $00SODQ SXQR SRPD&H L X XVNODYLYDQMX VD
VRIWZHDU X WH DNR LPD PRIJXUQRVW L]YR]D X ,)&



iXB8IA} /& u} o
)& ,QGXVWUN )RXQGDWLRQ &0ODVVHV RSLVXMH JUDYHYLQX
MH QDpLQ ]|DSLVLYDQMD SRGDWDND R JUDYHYLQL OQMH]LQR
WH NDNR VH QMRPH XSUDYOMD 8 RYDNYRP IRUPDW QH RS:

RSLVLYDWL QMLKRYH VSRMHYH L GHWDOMH XJUDGQMH )&
GUXJRP ,)& GDWRWHNRP WH V UHYL]LMDPD

1IDNRQ RYDNYRJ NRQVWUXNFLMVNRJ PRGHOD X $00SODQX
IRUPDWD ,)& [ WH VH WDM IRUPDW XpLWDYD X VRIWZHDU X
,)  NRML MH QRYLML DOL MH MR& XYLMHN X L]JUDGL L GRUI

60LND ([SRUW ,)& [ SRGDWDND

.RG RGDELUD H[SRUW ,)& [ SRGDWDND $00SODQ QXGI

,J)& S3ULOLNRP L]JERUD RGDELUX VH FUWHAaL VDPR L] PRGHOLI
HOHPHQWH JUDYHYLQH



3X8 8] 1] % E}E puv
3XdIA E 6

TRZHU MH VRIWZHDU ]D VWDWLPNX L GLQDPLpPNX
GLPHQ]JLRQLUDQMH GUYHQLK PpHOLPpQLK L EHWRQVNLK NRC(
SRPRUX PHWRGH NRQDPpQLK HOHPHQDWD 7RZHU LPD PRJXUC
L SURVWRUQLP NRQVWUXNFLMDPD 6RIWZHDU MH QDSUDY(
SRYHUDQMH EU]JLQH L NYDOLWHWH SURMHNWLUDQMD

7RZHU MH UD]JYLMHQ RG VWUDQH 5%$',03(; D NRML MH R
UD]JYRMHP VRIWZHDU D X SRGUXpMX JUDYHYLQH &LOM 5%',0
X VNODGX VD UD]YRMHP WHKQRORJLMH L UMHADYDQMH SUI
WYUWND 5%$',03(; EDYL UD]JYRMHP VRIWZHDU D QD&OL VX V
QDUDYQR WR SRWYUYyXMX QMLKRYH UHIHUHQFH NRULVQLN
]QDQVWYHQR LVWUDALYDpPpNL LQVWLWXWL NDR L PQRJH
SURUDpPXQLPD 3RPRUX 7RZHU D L]YHGHQH VX PQRJL YHOLN

7TRZHU VH VDVWRML RG pHWLUL PRGXOD D WR VX

XQRV SRGDWDND
IRUPLUDQMH PUH&H
SURUDpPXQ

REUDGD UH]XOWDWD

1IDNRQ SRNUHWDQMD SURJUDPD DXWRPDWVNL VH XOD]
SRGDWDND XQDabMX VH VYL SRWUHEQL SRGDWFL SRWUHEC
RGOQRVQR QRVLYH NRQVWUXNFLMH GRGMHOMXMH VH RSWE
XQHVHQLK QDYHGHQLK SDUDPHWUD XOD]L VH X PRGXO A)F
NRQDpQLK HOHPHQDWD 1DNRQ GHILQLUDQH PUHA&H HOHPH
SRNUHpH SURUDPXQ NRQDpQLK HOHPHQDWD WH SR ]DYUA&aH\
PRGXOX A2EUDGD UH]XOWDWD?3 GHILQLUD VH L IRUPLUD SUF

-

(@)



60LND 5DGQR VXpHOMH 7RZHU D + PRGXO A8QRV SRGDWD

5DGQR VXpHOMH 7RZHU D 6OLND VDVWRML VH RG
+ KRULJRQWDOQL PHQL

+ WUDND DODWD

I+

WUDND VWDWXVD

I+

WUDND QDUHGEH

I+

UDGQRJ VXpHOMD

I+

OLVWD QLYRD

-
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SXWEIE pv p d}A Ep
SXiXHA} /& u} o p d}A &

=D SULPMHU SURUDpPXQD X 7TRZHUX NRULVWLW uUH VH P
SULPMHU PRGHOLUDQMD $NR SRVWRML PRGHO X QHNRP R
PRGHO X VYUKX VWDWLpPNRJ SURUDPXQD X QHNRP RG VRIWZ

60LND 8YR] ,)& SRGDWDND

.DG VH QDSUDYL XYR] RGQRVQR LPSRUW ,)& SRGDWDN
$00SODQRX 8WR QH RGJRYDUD ]D VWDWLpPNL SURUDpPXQ SD \
]D SURUDPXQ 8 RYDNYRP PRGHOX JLGRYL VX SRVWDYOMHQL
GD MH PRGHO DUKLWHNWRQVNL 3ULOLNRP L]JUDGH VWDWLDp
VX JLGRYL SRORAHQL RVQR



60LND ,PSRUWLUDQL PRGHO

60LND 8YH]DQL PRGHO SRJOHG ]LGD

1D SUHWKRGQLP VOLNDPD VOLND L VH PRaH YL
GRELYHQ LPSRUW QDUHGERP SUHNR ,)& [ PRGHOD 7DNDY |
SD VH PRUD SULODJRGLWL L SUHVORALWL NDNR EL RGJRYDL
SRPRUX QDUHGEH A675(7&+3% JLGRYH VSDMDPR VD VXVMHGQL



60LND .RULJLUDQL PRGHO SRJOHG ]LGD

60LND .RULJLUDQL PRGHO

IDNRQ NRUHNFLMH PRGHOD ]JDSRpLQMH VH VD VDPLP V
SURUDpPXQ PRUD VH QDSUDYLWL DQDOL]D RSWHUHUHQMD 2.
WHAaLQD GRGDWQR VWDOQR RSWHUHUHQMH XSRUDEQR RS\
X RE]JLU X]LPD VH MRa L SRWUHVQR RSWHUHUHQMH

N
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60OLND .DUWD VQI\/IHéQLK SRGUXpMD ,]YRU +51 (1 1%

2EMHNW VH QDOD]L X NRQWLQHQWDOQRM +UYDWVNRM QD (

=D VQMHAQR RSWHUHUHQMH X]LPDUWIR DY WMDVBHOAGRVW+BG+ 2S

VQLMHJRP ]D VQMHAQD SRGUXpMD L SULSDGDMXUH QDGPRU
1%

.RHILFLMHQW REOLND NURYD L]JQRVL SUHPD WDEOLFL

SUHPD QRUPL +51 (1



2VQRYQD EUJLQD YMHW PV 9
2VQRYQX EUJLQX YMHWUD RpLWDYD VH L] NDUWH RVQRYQH
EUJLQDO9YMHWWRL PH +51 (1 1%

ODNVLPDOQD YLVLQD J[  hPLQH ]
ODNVLPDOQD YLVLQD L]QRVL PHWUD RG WOD GR QDMYL3

.DWHJRULMD WHUHQD ,
SHIHUHQWQD GXOMLRD )SDYRVWL ]

'XOMLQD KUDSDYRVWL HQD ]

.DWHJRULMD WHUHQD WH UHIHUHQWQD GXOMLQD KUDSDY

WHUHQD L SDUDPHWUL WHUHQD SUHPD QRUPL +51 (1

J)DNWRU RURJUDILMHK] F

SUHPD QRUPL +51 (1 WRpPFL + ASBPLQFL YHL
VPLMX VH |[DQHPDULWL NDG MH SURVMHpPQL QDJLE NRVLQH
YMHWDU VPLMH VH VPDWUDWL RQDM NRML MH GR XGDOMHQ
L] WRJD VH X]LPD NDR IDNWRU RURJUDILMH

)DNWRU WHUHQD &]kN
YDNWRU WHUHQD MH LJUDpXQDWL SUHPD IRUPXOL 1 L] O

.RHILFLMHQW KWUDSNYORVH]L F
.RHILFLMHQW KUDSDYRVWL MH L]JUDpXQDWL SUHPD IRUPXOL

6UHGQMD EU]LQD YMHWUDg Y PV
6UHGQMD EUJLQD YMHWUD MH L]JUDpXQDWD SUHPD IRUPXOL

)DNWRU WXUEXOHQFLM N
)DNWRU WXUEXOHQFLMH X]HWL MH L] QRUPH +51 (1
A3ULKYDUD VH SUHSRUXPHQD YULMHGQRVW IDNWRUD WXUE

, QWHQJLWHW WXUEXBHQFQWUH ]
, QWHQ]JLWHW WXUEXOHQFLMH MH LIJUDpXQDWL SUHPD IRUPX

7O0DN SUL RVQRYQRM HU%LQL TN1 P
7O0DN SUL RVQRYQRM EUJLQL MH L]JUDpXQDWL SUHPD IRUPXC

i®



70DN SUL YUAQRN EYILQL @ T kY N1 P
7O0DN SUL YUAQRM EU]JLQL MH L]UDpXQDWL SUHPD IRUPXOL

$ 9DQMVNL SULWLVDN YMHWUD QD |IDWYRUHQL GLR JUDYHY
Zy Fh Eu>N1@®@

=D NRHILFLMHQWH YDQMVNRJ WODND X]JLPDMX VH YULMHGAQ

R SRORADMX SURPDWUDQRJ HOHPHQWD NRQVWUXNFLMH

% 8QXwubaQML SULWLVDN YMHWUD QD |[IDWYRUHQL GLR JU|
ZL Fh EBL >N1@

*UDYHYLQD MH SUHGYLYHQD GD VH L]YHGH NDR |][DWYRUHQD

QDVXPLPQR RWYRUHQL 6WRJD VH ]D NRHILFLWMHQWH XQXW

SUHPD QRUPL +51 (1 WRDpPFL + QDSRPHQD
RGUHYHQL VOXpDM QLMH PRJXUD SURFMHQD YUIsWHGERV W L
RGDEUDWL QHSRYROMQLMX YULMHGQRVW L]PHYX L 3

ZL Bk BL>N1 @
ZL " N1 P

& H5H]XOWDQWQL SULWLVDN YMHWUD QD IDWYRUHQL GLR JU
Zxn EFh FEukL >N1@P
8 SURUDpPXQX UH VH XSLVDWL UH]XOWDQWQL WODNRYL YMH)\

VWUDQLFL D VYH VYHGHQR QD YDULMDQWX YDQMVNRJ WO
SURUDpPXQ IDVDGQLK VWLMHQD NRMH QLVX SUHGPHW RYRJ

60LND 7ODN QD SRYUALQH

JJYRU +51 (1



" 2SWHUHUHQMH YMHWUD QD NURY

.URY NDWD

60LND BRYUEGLQH UHIHUHQWQLK UDYQLQD SULWLVND YM

,]JYRU SuUBPR1

*HRPHWU, )
REMHNWM%% - Hol

VYH GLPHQ]JLMH X
PHWULPL

Wyivion |

QULMHGRRMW AMH L] WRpNH % DQDOL]H RSWHUHGHQMD YMH'
ULMHGR®RRWMDFMH L] WDEOLFH 1 + 3UHSRUXPHQH YULME
]D UDYQH NURYRYH L] QRUPH +51 (1

8NROLNR MH SRYUALQBHIL}FHYXGYWHW BGQRPWQDFLQWHUSROD
WRPQD YULMHGQRVW ]D UHIHUHQWQX SRYU&LQX



6PMHU YMHWUD
P

HPLQ E |
FsL

PDRVWUDQLFX E

SRIJLWLYQL XQXWUD&E&QML WODN GMHORYDQMH SUHPL

%o} Ep i

%o} AE“]v

%0

%o ]

AA~ % 1 %o]

vy Z<E (

FsL

QHJDWLYQL XQXWUD&AQML WODN GMHORYDQMH !

%o} Ep i

% }AE"“]v

%o

%o ]

AA~ % 1 %o]

vy 2 <E (

7TDEOLFD

7TDEOLFD YULMHGQRVWL WODND SR NURYX .URY NDWD VPMHU

2YDM VOXpDM RSWHUHUHQMD QHUH VH X]JHWL X RE]JLU MHU N

6PMHU YMHWUD

TD VWUDQLFX G

SRILWLYQL XQXWUD&aQML WODN GMHORYDQMH SUI

HPLQ G ] P
FsL SRILWLYQL XQXWUD&AQML WODN GMHORYDQMH SUHPD
%} E W i ) * + : ,
% }AE"“]V
%0
%o]
AA~ % r %o]'Z<GE (
FsL
%o} E W i ) * + : :
% }AE“]v
%D
%o ]
AA~ % 1t %]tZ<E (

7TDEOLFD

7TDEOLFD YULMHGQRVWL WODND SR NURYX .URY NDWD VPMHU

BURUDPXQ UuH VH L]YUALWL VD SULWLaSR IFR RIS Q/RINY FWDHRXKM H
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PHWULPD
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