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(XFDOLSWRV H 3LQXV QR %

(XFDOLSWR

OLQDV *HUDLV
60R 3DXOR

% DKLD

ODWR *URVVR GR 6XO
5LR *UDQGH GR 6XO
(VSPULWR 6DQWR
3DUDQO

3DUO

ODUDQKOR

6DQWD &DWDULQD

2XWURYV
7TRWDO
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2XWUDV HVSUFLHV SODQWI

KHFWDUHV
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+HYHD EUDVeOUHEHQIAHLUD
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7THFWRQD JUFDGL V
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SRSXOXV GHROBWRRGHYV
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3URGXPOR H &RQVXPR GDV SODQV

SURG &R O
&HOXORVH

3DSHO

&RPSHQVDGR GH 3LQXYV

ODGHLUD 6HUUDGD 3LQXV

3DLQULY 5HFRQVWLWXPGR

JROQWH
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SURGRAXNXWWOWWDWO DD akVV GEHPAPC
(XFDOLSWR PLOK&®HV GH
3LQXV PLOK&®HV GH P

9ROXPH SDUD FRUWH HPastVWGIHHP
&RQVXPR GH ab#VP LGOKIAP H TEEIDRR

&RQVXPR SRU VHWRU
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S3DSHO H &HOXORVH PLOKé&H\
/IHQKD PLOKe&aeHV C
, QG ODGHLUHLUD PLOK&aeHV
&DUYOR 9HJHWDO PLOK&eHV (
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&DYDFRV SLVRV RXWURYV PLOK&
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IRQWH EDQFR GH GDGRV (C
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MANOELDEFREITAS &8 E] i

5H 0)&RQ



(XFDOLSWR

1DWXUDO GD $XVWUOOLD RQGH
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3LQXYV

3HUWR GH HVSUFLHV FRQKHFLGDV QR PXQGR

6H HVWLPD HP PLOKaeHV C
IORUHVWDYV GH SLQXV SODQ \HEEY

,QWURGX]LGR QR %UDVLO Q|
3LQXV FDQDULHQVLV QR 5LH

([SHULPHQWRV HP SHOR %
JORUHVWDO GR (VWDGR GH 648
DPHULFPQDYV SDOXVWULV i
3LOXV HOOLRWWLL H 3LOXV|HL

,QLFLR GH SODQWLRV FRPH
SRU YROWD GH QR (VWDGR GH 6 3DXOR
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WHQHIPFLRY DPELHQWDLY GDV SC

5HFXSHUD@OR GH VRORV GHJUDGDGRV H HURGLC

&RPR IDL[D TXHEUD YHQWR FRUAWHQWR GH BBER
GD FXOWXUD DJUPFROD

1R LOQWHULRU GDV IORUHVWDV D WKBEB A WBHHWKXK YD
DTXHFLGD GXUDQWH R LQYHUQR

&RQWULEXL SDUD D UHGX@ZOR GR HUBLWP NV
DSUR[LPDGRYV KD GH HXFDOLSWR SR &HI RDB{Y/B U
&2 H KD GH SLQXV W GH & DQR W GH &

QDWXUDLVY FRODERUDQGR FRP DDSWIHMHW YD @ OR

{ WOMRD HVP

\G R LDH \VQ L
H P WP GG

DV PDW

KD GH IORUHVWD SODQWDGD SR@HF\N)DHMWLWFLLDRSLH—IHV
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SBULQFLSDLY HVSUFLHV IORUHYV

3LOXV

WDHEBOOLRWWLY DRRQIGEXOHMINMIXQXPDQLL PD[LPLQRL RRFDUSD H K
FDULDEHD KRQGXUHQVLV WHFXE@XRPDYLIHO GDRWPBPDHD KRQGX{U

(XFDOISWXV

JUDQEURSKIOOD VDOLGX®Q FGPLIPWOGK@ORIPY LYV FORHALDNDH KW HEH RY
DOUP GH KABEUNGWIRY TXDLV R RAXEYSIGIWDIERD QRLV XURSKIOOD
ZCXWURYV KPHEQRE RO D QWNDICGRWPDOGXOHQVLYVY XURSKIOOD FDPDOG
EUDVVLDQD EUDVVLDED XURSKIOOD

3LQXV H HXFDOLSWRY DPERV FRPIXORRVYQ@H URDGH 7UL
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SURGXWLYLGDGH GDV IORU
(XFDOLSWRYV KD D& PA | | 3puUD FRPYRUDPPKEBIDQRR
3LQXV KD DY ¥P P 6XUFLD ¥EUW
SLFHD
3DULFO D P KD DQR JLQOOQGLD EUV
SLFHD
SLQKHLUR GR 3DUDQXD D®R P &DQDGO D
86% SLQX
20DPR KD DIQR P 2|lULFD GR 6X0O HXF
3RUWXJDO H )
7HFD KD DR P (VSDQKD HXFL
&KLOH ¥ HX
$FOFLD KD D@R P SLQXV
JROQWH EDQFR GH GDGRV GH 1 =HOOQGLD SL
JROWH 3RIU|I %UDFHOSD

MANOELDEFREITAS S8l E10 B K6 S



0872 *52662 '2 68/

9DVWDV OUHDV SDUD UHIORUHVWWRDPRHORW R
GH SDVWDJHQV RQGH VH HVWLPD D H[LV
PLOK&HVY GH KHFWDUHY DGHTXDGRV DR

— =




ODWR

*URVVR GR 6XO0O

SODQR

BOLIVIA

PARAGUAI

LEGEMNDA

m— CDRREDOR RDDO\I'Iﬁ.’RICI
= (DRREDOR FERROVIARID
#=w¥ [CORRECOR HIDROY IARIOD

' TERMINAL OE CARGAS

pALa
. >

)ROQVBODQR 'LUHWRU GH 7UDQVIRW /$IDV GBR &2’(68-

$*(68/

MANOELDEFREITAS S8l E10 B K6 S

12

GH



HFQRORJLD IORUHVWDO SDI
PDV DQWHYV XP SRXFR GF



(YROX@ZOR KLVWAULFD HP YL

$WXDOPHQWH

SWXDOPHQWH
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(YROX@OR KLVWAULFD QRV S|

JRF

SWXDOPHQWH
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(YROXZOR KLVWAULFD QR FRQWUF

SWXDOPHQWH
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(YROX@OR KLVWAULFD QD F

SWXDOPHQWH
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Evolucao historica do processo de carregamento

1970 $SWXDOPHQWH
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SUHSDUR GH VROR 30DQWLR H

6XEVRODJHP H DGXED@OR SODQWLR LUULJDGR

&RQWUROH DR PDWRFRPSHWLARRWKROE RPRIP WRERPSHWLBQR ¥KHU!



&RUWH 9%DOGHLR &DUJD H | 7U

&RUWH KDUYHUVWHU&RUWH¥ IHOOHU EXQFKH§UUDVWH VNLGGHU

laYal
AV,

/TUDYDPHQWR PHFDQL]D&IROGHLR IRUZDUGHU opuyJDp H WUDQVSRUW



)DWRUHV N H[DPLQDU QD LP S\DWQ\

HUUDPVDORUHY GH WHUUDV GHYHP VHU XUR HXAXG]
SHVD VREUH RV LQYHVWLPHQWRYV | O RGUHG/RV DL @ RQID
PDWXUDYOR GD IORUHVWD 4XDQWR HRDILWXS/OCRID GH
UHIORUHVWDPHQWR H FROKHLWD IORWHPVYWIODHUURGQR

DFLGHQWDGRYV SRGHP FXVWDU DWU PDLV

PXGDV FRP PDWHULDO JHQUWLFR GH DOWDHUXDOL(
SURGX@Be&eHV DWU PDLRUHYV

IQQNOPRRRWAUWLOL]DQWHY SRGHP DXPHQWDUHQGBRGXEZ
GD HVSUFLH H GD LOQOWHQVLGDGH D VHU XWLOL]DGD
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SURJUDPD GH PHOKRUDPHQWR

+LEULGDYOR FRQWURODJD ]
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6LVWHPDV GH PDQHMR SDUD H

5SRWD@OR HP PUGLD D FDGD DQRV FRUWH UDVR

(VSDYDPHQWRY PDLV SUDWLFDGRV ¥P HP [ P [P PP

&DOFOULR NJ KD
$GXEDD&®HV EDVH NJ KD S D U F HNIDK DG HH NJ KD
$WU FRUWHV DRV H DQRV RAMRPRIPRQGX@OR GH EU

IRWDOWHUQPBPFWHYBHQWH QR SDLV GH PDQHMRH IS DV 480U RE®X @®HR
GHVEDVWHY DRV H DORV H FRUAWRVILQDO HQWUH

(XFDOLSWRYV D P P SDUD VHBUBYPHLD D EDVH GH HXFDOLSWF
S5DPLUHV 23



6LVWHPDV GH PDQHMR PDLV SUDW

5 RWD@OR D DQRYV

(VSDUDPHQWRY PDLV SUDWLFDGRV ¥P HP [ P [P PP

&DOFOULR NJ KD
$GXED@OR EDVH JU KD RX NJ 66X PO HRVIDWBODQWD GH
$WU GHVUDPDV DRV H DQRV GH LGDGH

D GHVEDVWHV D SDUWLU GRV DQRV D

3LOQXV HP PDQHMR FRP GHVUDPL
3LQXV HP PDQHMR FRP GHVEDVWH 24



&XVWRV PUGLRY GR SURMHWR H DSUF

Y F

&XVWRV GH UHIORUHVWOGREQWRWNWQ GBR KDV FRQGLGa&HV
RULJLQDO H QHFHVVLGDGHYV GMHWRD VERGHXOWNMUDLYV PGR

IRWD QOR LQFOXL LPSRVWRYV HPHEFX WMRWXOFUR GD HPSUHVD

(XFDOLSWR PXGDV FORQDLYV IVNOXWBE® QR ARM B QMW IR SH UDX

R DQR DOQRV

3LQXV VHPHQWHYV PHOKRUDGDVORDG R EDPIOR SHH D D NDHW
_R DOR __ _DQRYV

& X VW REELFRY GHH AFRRCDKKHHUWMD FHH DU 5 P

$SURYHLWDPHQWR GH WHUUDYV D
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&RQYUP REVHUYDU
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(UURV QD HVFROKD GR PDWHULI

JORUHVWDV FRP DQRV GH LGDGH QD PHVPD UHJLOR

&ORQH FRUUHWR 6HPHQWH QOR PHOKRUDGD LQFRU!

ORUWH SRU QOR DGDSWD@OR N VHFD
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(UURV QD DGXEDWOR H FRQ%UI

SBUREOHPD FRP DGXER QD VXEVRODJHP)RUPLJD PDO FRQWURODGD
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(UURV QR SUHSDUR GR VRO

6 XOFDPHQWR D IDYRU GDV

2UHD FRYHDGD QOR UHFRPHQGDGR RPHRQBDGRXEVRODG
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'"HVFXLGR QR FROQWUROH GR |PD\

,QIHVWDZOR GH FRUGD GH YLB)@@DH’PD@I-U\)V'EGDV SHOD FRQFRUUUQFL
UHFUP SODQWDGD FRP HXFDOLSWRYV
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yDOWD GH HVTXHPD GH FRPEDWH

2UHD GH SLQXV TXHLPDGD HP
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)LODOPHQWH R OHUFD|GR

°GH IXQGDPHQWDO LPSRUWOQFLD TXBQWH ¥ RED.
GH GHFLVOR GH VH LQYHVWLU HP SURMHWRY I0OF

'HYH VH H[DPLQDU R PHUFDGR ORFDO H UHJLRQ

SURFXUDU OLVWDU DV HPSUHVDV TXH URRHWR/H
HPSUHVDV TXH FRQVRPHP SDUD HQHUJLD R¥XHMDQ

&RQKHFHU RV SUHYRV SUDWLFDGRV EHP FREF
SRVVPYHO D WHQGUQFLD IXWXUD TXIDOWRHUVR F

6RPHQWH DS4V GHFLGLU SHOR WDPHDRBRR GRL Y H
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OHUFDGRV SDUD RV SURMHW

RV |

OHUFDGR /RFDO H 5HJLRQDO HP UHOWBOW HDW GR D
HVWDGR LQ&PHURV SHTXHQRV H PUGALRWHFRQUXPL
JUORV IULJRUPILFRV ODWLFP QRN PVAHRPARD ULLIDWQ G
FRQVXPLGRUHV GD OUHD GH FHOXORVH H VLUGHUG&

GR 3DXOLVWD QD GLYLVD FRPS&RDWHR) FU

RVVR

OHUFD
GHPDQGD GH PDGHLUD SRU SHTXHQRVWPIOLGLRV FF
YDULDGRY VHWRUHYVY LQFOXLQGR ITUHQ@WU B I RXRWU H\H

2XWURV OHUFDGRV SURYOYHO LQWHUHVGH GH FRQ

*RLOV ODWR *URVVR O0OLQDV *HUDLV HP PNXP L

00 SLF

GLYLVD H OLJDGRV DR VHWRU G HGRJWHRW GIHI B DIRHLE

GH HQHUJLD SDUD XVR QD VHFDJHP GH JUORYV

H FD
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&RQFOXVa&HV ILQDLV

$ SODQWDZOR U XP EWRFRP QUARFLRYQKXPPDGEYGGBD HP
R PHUFDGR IRL GHYLGDPHQWH DQDGALWRYVRE QM P BLLR/
H DPELHQWDLYV

1R HQWDQWR UHTXHU SUOWLFDV FORRUUHAAWID\P HHQNWRS HX
R HVYWDGR GD DUWH GRV FRQKHFLPHQGWRYRGERY R K RDOM
QpYHLY HOHYDGRV FRPR DWHVWDP DV H[SHULUQFLDYV

3buD LVWR GHYH ¥VH FRQWDU FRP D RXVWPBWHQB VD
UHFRQKHFLGD FDSDFLGDGH WUFQLFD

(R UHWRUQR HVWDUO JDUDQWLGR
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OXLWR REULJDGR

ODQRHO GH )UHLWDYV

ODQRHO GH )UHLWDV &RQVXOWRUL
I UHL WDWPBXRO FRP EU
H
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