





)52 ,QAR) HAHDAEH( D | R &ILADH7HFGRBIIDGH5 RQBAID
&DP SXVYIBHD

9IDEQD | RSDIDR5 HNWVRGERIIGRDSEDD HP 9IBHD 52

$QIHD & WAIID) HUHLD D6 [GD

7 DEDBR GH & RFOM R GH &XWR DSBVHQBGR DR HSDAP HQR
GH $UDANMXD H SEDQWPR R )52 QAR ) HGHIDOGH
(AR &ILADH7HRBIIDGH5 RQBZAID  &DP SXVI9IBHD
FRPR WINXM\R SDID REMJITR QR \WMB GH YORKDWHO HP
$UXAMMIDHS EDQVP R

° 2 WHQBERD ) HODQED 2 OHLD

9IBHD 52



Ficha catalografica elaborada pelo Sistema Gerador de Ficha Catalografica do IFRO,
com dados informados pelo(a) préprio(a) autor(a).

Silva, Angela Cristina Ferreira da.
Viabilizacdo para o retiso do vidro aplicada em Vilhena - RO /
Anggéaquistlna erreira da Silva, Vilhena-RO, 2024.
Ll

Orientador(a): Profa. Esp. Femanda Oliveira.

Trabalho de Conclusdo de Curso (Bacharelado em Arquitetura e
Urbanismo) — Instituto Federal de Educacéo, Ciéncia e Tecnologia de
Rondénia - IFRO, Vilhena-RO, 2024.

1. Logistica reversa. 2. Lixo reutilizavel. 3. Inorganico. 4. _
Cooperativas de reciclagem. I. Oliveira, Fernanda ?orler]t.). Il. Instituto
_Ir_gfdleral de Educacéo, Ciéncia e Tecnoiogla de Rondénia - IFRO. IlI.

itulo.

Bibliotecario(a) Responsavel: Rosilene Maria do Couto Marques, CRB-11/321 (Campus Vilhena)

INSTITUTO FEDERAL DE EDUCACAO, CIENCIA E TECNOLOGIA DE RONDONIA
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| ATA DE DEFESA DE TRABALHO DE CONCLUSAO DE CURSO |

Na data 22/02/2024 realizou-se a sessao publica de defesa do Trabalho de Conclusdo de Curso intitulada
Viabilizagéo para o Retso do Vidro aplicada em Vilhena- RO apresentada pela aluna Angela Cristina Ferreira da Silva
(2019105070042-0) do Curso Bacharelado em Arquitetura e Urbanismo (Vilhena). Os trabalhos foram iniciados as 17:00
pelo Professor Fernanda Oliveira presidente da banca examinadora, constituida pelos seguintes membros:

« Fernanda Oliveira (Orientadora)
+ Jaqueline Aida Ferrete (Examinadora Interna)
« Ligia Almodovar Vendimiatti (Examinadora Externa)

A banca examinadora, tendo terminado a apresentagado do conteldo do Trabalho de Conclusdo de Curso,
passou a arguicdo da candidata. Em seguida, os examinadores reuniram-se para avaliagdo e deram o parecer final sobre o
trabalho apresentado pelo aluno, tendo sido atribuido o seguinte resultado:

[X] APROVADO Nota: 83

Proclamados os resultados pelo presidente da banca examinadora, foram encerrados os trabalhos e, para
constar, eu Fernanda Oliveira lavrei a presente ata que assino juntamente com os demais membros da banca examinadora.

VILHENA / RO, 22/02/2024

Documento assinado eletronicamente por Angela Cristina Ferreira da Silva, Discente, em 26/02/2024, as 17:01, conforme horario oficial de
Rondénia, com fundamento no art. 62, § 1%, do Decreto n® 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Fernanda Oliveira, Orientador, em 26/02/2024, as 16:57, conforme horario oficial de Rondénia,
com fundamento no art. 62, § 1%, do Decreto n® 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Jaqueline Aida Ferrete, Examinador Interno, em 27/02/2024, as 15:16, conforme horario oficial de
Rondénia, com fundamento no art. 62, § 1%, do Decreto n® 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Ligia Almodovar Vendimiatti, Examinador Externo, em 26/02/2024, as 17:47, conforme horario
oficial de Ronddnia, com fundamento no art. 62, § 1, do Decreto n® 8.539, de 8 de outubro de 2015.
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2 YIGRT XP P DWUDCDP SOP HQM X\ DGR GHYIGR EV VXDV
SURSUHGDGHV GH WDQVSDU GAD  WHVIMIVQAID H GXUDEIREDGH
$ VXD BHAFQUHP T IXQGEDP HQEBOSDWD WHGK] IUR GHVFDUM
HP DWURY VDQWRURY H VXD YDQIUHP T D SRMEIGEDGH GH
VHU WDOMRPDEGR WP QHXXPD SHED $ SDWW GH
SHVTXMDV DFHFD GRV BWMOXRV GH YIAR HP  IRQMV
EEQRIWQIFDV GRAXP HQBY HQAH RXADV  HQFRQARX VH D
SUREGP QWD GH ®RIOWD HP EPEMR QCDARQDOH ®FDO
7HQER HP YIMWI D FRGFHQADI | R GV XMIQDV GH UHRFQIHP
Q@V WIIOHV 6 XOH 6 XG-MM R TXH \RUD R WDQVSRUYM GH
YIGR SxV FRQUXP R XP GHVDIIR 3 DUD DERGEDUHE TXHWVR
IRDP WDO DRV HAWYGRV GH FDVR SDID HQMQGHU D
SRWIEITEDGH GR XVR GR YIGR SxV FRQUXP R TXH DSRQBDP
VRA( UHV HQYROHQGER D VXD FRP EIQDI | R FRP P DMUDLY GD
FROMKI IR AYIO FRPR HP EGFRV HWKWWDY SMRV
DFDEDP HQRYV GH EDQFDGEDV H UHYHWIP HORV ' H DFRER
FRP RV LHVXGBCRV (R 7&&, HQFRQARX VH D YIDEI@EDGH CGD
IPSGPHQNI IR GO FHOADO GH WWWDI I R S[IPD DRV
JHDRH R HMEBXR YIGR &RP RV IQUXP RV JHIDGRV GD
WD | R KC D SRWMWEIGEDGH GH FUDU SIRGAMRY H DWIP
JHUDU BHQED SDUD DV FRRSHIDWDV I H MMQMY DOP GRV
EHQH®IRV DP EIHQMBLY H VRADLY

$ HDERDIIR G SURSRWY IRL HPEDVIBD HP HVXERV
SUHIP ICDBHY GV GUIMDI UHV P XQESDIYV  HVBEBXDY H
IHGHIDLY IXQEDP HQMBLY SDUD R SRR 8 WD) RX F R R HV XZR
CH FD\R D ,GPXEDARD 7HFQRRJIFD GH &RRSHDWY O
3RSXOUHV & 8 QYHWGDGH ) HGHIDOGH 9L RV D,7&3 8) 9

HP 0IQDV* HIDV D IIP GH FRP SUHHQGHUR IXQF RQDP HOR
GH XP D IQFXEDGRWD GH HP SUAWVDV $OP QV V A DQOY H3R
30R (MBGDO GH 5HVOXRV 6x@RV R (VIR GH
5RQEZAD 3(56 52 IRCHHX QU HV H RUHQEI UHY
HWHQADY SDID D IPSOQMI I R GR HP SHHQAPHQR $
HSHLGAD & S5HAFD -ISD IR IXQGEDP HQEO SDWD
FRP SUHHQGHU R IXQAIRQDPHQR GH XPD F IRSHIDW D H
WPHE P RHHHX XP PRGHR GHMIBDCR GR SIRWR GR
JDGI R GH WAFQUHP 2 SOQHDP HOR GR SHF XV RGR
WEQUWR YWD PIQP 1] DURV IP SDARY CR PRYRHQR H QD
RSHWDI | R GRV FDP IQKUHV ' HIP MUWP V HQUHDV HV §F IF Y
SDlD FDGAD DWIGDGH FRPR WHHWUR VD GH DXO@
HFMUR VDD GH WXQLR HVWSDIR GH HSRVILR RX
GFDI IR DOP GH XPD YDIDQED TXH V WY HGH DSRR 2

REMMIYR SUQAISDOl  IDAMBUR SURFHV V R DXP HQBUD \M D
GH HAFOUHP HUWXW DI RARVNIAR @ WHIILR 3DD IV VR
SURSUH VH D GHVFHQRDQ Di | R GD WAMWDI | R H R HV &X® E
FUDI | R GH SURGX\RY D SDMWGR YIGR GH WHYV RXP  JUDQCH
GHVDIIR HJUHQEBGR DXD® HQM $WDY V GHV V DEREGDIHP

EXMVDW JR DSHDV XPD JHWWR PDV HIFHOM GRV
UMOXRY PDVWWPE P R IRPHQR GD HF RRPID &F DH R
GHVHQYROIP HOR D WHILL R
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$ ACDGHT FRPRXP RUDQWP RYIYR TXH YIYH HYRG(LH WH
DEDS\WW H FRP R \WOGDUDP HQM SURGX] UWHRXWRY QDMUDLY
TXH VHU R WDQVIRWP DGRV HP IQUXP RV SDUD D P DQXWJ 1 R
G YIGD QD VRAHGEDGH FRQMP SREEGHD 2 FRQUXP R GHWHV
PDMIDV JHD WMOGXRY TXH SRGP WJ GMICDII R
WHFIFQYHORX Q R H IP SDARV SRMYRV RX CHIDWRV (R
DPEIHOM ' (0$1729% 587.2: 6.,

&RP SUHHQGHUR P HWWERDP R XUEDQR T IP SRUBQIM SDUD DV
FIGDGHV SR DMGD D IGHQMFDURSRWXQGDGHY SDUD UHGK] IU
UHMOXRV H SRR PHBRDU D HIFHIQAD GR XV\R CH
WRXUWRY H SIRPRYHU XPD HFRQRPID FAFXODU ' ,$6
$/9%5(=

2 %DMO XP SDY FRQIHQNO GDAD D VXD H WM R
JHRIWIFD SIRG{ FHFID GH P IBUHV GH \RQHDGDV GH
UHVGXRY V@RV SRUDQR ' HVIM VRO D P DIRUSDUM T GH
UHVOXRY GRP IFIDWHY TXH IQFOHP RV BHVGXRY JHIDGRV HP
UMGE QGADV FRQGRP QRV  HWDV P HIFDGRV H VML RV CH
@®@SHD XEDQD (WP DW TXH D JHD IR GH LIMOBXRV
GRP IFMDUHV QR SD& VHD GH DSWR IP DADP HQM P IBUHV
GH\RQHDGAEV SRUDQR $%b ( / 3(

$OP RV BLMOXRV GRP IAMDUHV R %IMOWP El P SURGX]
XP D JUDQGEH TXDQIEDGH GH UHMOBXRVY D FROMKI | R AYIO
TXHMV R JHIDGRV QDV REWDV GH UHRWP D GH HALLEDI UHV H GH
REWDV GH IQUDHVWKWMD ( VWMV UVGXRY BHSUAVHQIEP  FHUFD
cH GR \RIBQJHIDGR QR SDAY' 2 XWDV IRQMV [P SRUIDQMV
GH BVGXRV QR UUIDMOIGFGHP RV UMGXRV GH VHYIL RV CH
WYGH RV JHDGRV HP KRVSMMY F@IFDV H OERIDWURY H
RV LWMBRV IQGAMUDY DTXHBNV JHDGRV DV DIWGDGHV
QMDY $%6 ( / 3(

1R HQEQR DSHVDU QR JUDDQGH YROPH GH UHVOXRY
JHDGRY R %DMO DQED HQUHQEB GAMDIRV @ JHVWR
DGHTXDGED GAWHV P DIMUIDLY 0 XMV YH HV HWHV UHMBXRV
M R GHVFDUBIGRY GH IRWP D IQDGHTXDAD R TXH SRCGH GIYDUE
FRQEP ICDI | R GR DP EIHQM H E SUROHWDI | R GH GRHQ DV
FRPR HHP SR SRGHWH AMBUR YIGR TXH 1 XP P DMIDO
IQRJEQFR H SRMBOR QR WH GHFRPSUH @0 QDWMUH D
%592 6% ,96$+,1

3RUMR T P SRUMBQM R IQYHIP HOR HP SRAIFDV SYEGFDV
H SURIUDP DV GH HGXFDI | R DP EIHQEOSDUD FRQVAHQWY DUD
SRSXDI IR & JHWR DGHTXDAD RV WHVGXRV  $\WIP
FROMTXHQMP HOM VHC SRWOHO SURP RYHU DI OV TXH
YIVHP D UBHGXI | R GD JHWDI | R GH WWMGXRV H R DXP HQR GD
WHFIFQUHP H UMW) DI T RGAWHY $9%6 (/ 3(

" HAD IRPPD D SHVTXIVD EXVFRX IQYHMWDUR BHY\R GR
YIGR QD FROMX | R AIYIO &RP D IIQDXEDGH GH SURP RYHUD
VHQVEIQ DI | R GH DIPXMWARY H XUEDQWBV IQFHQIYDQGR D
HVSHALIEDI | R GH P DWMUDLY GHUYDGRV GH YIGR WHAFOGR
IUR DXP HQEU D SWI¥FD GR SURFHWR GH WHAFDUHP H
FROUTXHQMP HQM GIP LOXUILQDGFHLDP HQM RV PXMRV GRV
SIRGA\RY YWWHRY EHP FRPR RV IPSDRRV DP EHQBYV
%6592 6% 96$+,1
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$ 3 RA¥D 1 DFIRQDOGH 5 HVBXRV 6 x@ERY 3156  IQAMY@D
SHD/ H.Q T XP 1QAMXP HQR [P SRUBQM SDID
D JHVWR DGHTXDGED GRV BHMGXRV QR %4.DMO ( @ HBEHBFH
GAUA HV H P BV SDUD R JHIHQAIDP HQR DP EIHQE® HQM
FRUAWR GRV UIMVOXRY W@RY DOP GH GHWWPICDU D
WDQVSDU GFID H UHVSRQVDEIREDGH GRV VHRUHV SYEGRV H
SUWYDGRVHP UHDI | RE GHAWVIZDI | R GHWHV P DWUDLY

2 V UMGXRV JHIDGRV SHDV DMGDGHV KXP DDV M R XP
JUDQEH GAVDIIR SDWD D VRAHGDGH DWDO ( WHY UHVGXRY
WPEIP FRXHAGRY FRPR @R RX WHXJR MR
FOWLIFDGRY GH GIHIHOMV P DQHLDV IUXWD  VHQGRXP D
GHDV QR RUEQFR H QR IQRUEQFR 2 QR RUEQFR 1
FRP SRAR SRUP DMUDLY GH SURFHG GAID YHIHMBORX DQP DO
SRURMR OGR R IQRUEQFR T FRP SRAR SRU HBP HORV
IDEUFDGRV SHR KRPHP TXH Q R M R EIRGHIWDDECYHY RX

VHD QR WH GHFRPSUHP DWDOG HQM QD QDWUWH D
&$/' (521

71SRV GH IHWVGXRVH FOWLIEDI | R

( Residuos 1

) LIXWD
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Met |
4 Vibro Pape'

) RQOM ( @ERUDGR SHD DXRWD

2 XWD FOWLIFDI | R VH GC HP ULAMGXRV W @ERV H @XIGRV
( QTXDQR RV BLVOXRV @RV M R P DIMIDLY GHVFDUBGRY
SRU DIWIGDGHV KXP DQDV VHP  XMMEDGH IP HADW H SRGHP
HABU HP HWBGR W@R RX VWP IWX@R (GV MR
FOWMIFDGRY HP  QIHHQMV WRY FRPR RUEQFRV
UFAFQHY IQHWY H SHWRWRYV %$59%26$ ,96$+,1

2 VOXIGRVM R IHVGXRY JHIDGRY SRUSIRFHWRY IQGAMMDLY
H DIMMGDGHY KXPDQDV H M R FRP XP HOM GHQRP ICDERV
HJIRR VDQWIUR 5 HVGXRY @XICRV M R GHIQGRV \WWP E P
FRP R R GHVSHR @XICR AVWEXCR SRUHVIRWR GRP T VWFR H
IQGXVWIDO CIXD GH IQIGADI R H FRQNEXILT R SDIDVWV@UD
%6592 6% 96$+,1
6HIXQGRD 3156 RV UHAVGXRV HMIWR FOWLIFDGRY
HP GOV FDWMIRIDV SUWCASDY TXDQR E RWHP RV
GRP IHADWHV GH @ SH D XUEDQD FRP HUADLY H GH VHYIL RV
SYEGRV GH VDQHDP HQR EQUFR  IQGXWIDO GH VDYGH @D
FROAMK 1 R FIYIO DJIRMORSDWRWY  GH WDQVSRUMV H GH
PIHDIR H TXDQR E SHIEXBMEGH H  UMVEGRY
SHWRWY H QR SHWDRWRY -C SDID %DUERVD H ,EUXKIQ
WMORY W@RY MR \RGRV RV P DMIDV
GHVFDUBGRY SHDV DWIGDGHY KXP DQDVH TXHJ RWP P DIV
XUOEDCH [P HADW
5 HMGXRV W@ERV M R P DIMUDLY SURGX] IGRV SRUDWIGDGHV
VRADY KXPDQDV FXD GAMICDI TR IQDO \WMCKD  MIGR
FRQFGD 3 RGH HABUHP  HMIBIGR W @ER RX VHP WX @R +C
DOXQV UIMMBXRV TXH SRWXHP GBIV SLkSUDV GH G-AMIKDI | R
DO FRPR UIWMGXRV GRV VHYLRV GH WDYGH FRQRWPH
S5HVRAIIR&21$0$ Q H  GH DEUOGH H DV
VXEWECGHDV H P HAFDP HQRV VXVIMRY D FRQAR®!I HVSHADO
SHD 3 RUIUD 0 IQVWMUR GD 6 DYGH Q &H GHPDRM&
960 $
' HDFRER FRP D QRIP DWD $%l 7 1 %b RV
UHVGXRY W@ERV M R P DIMUDLY GHVFDUBGRY SHBV GYHYRY
VHRUIHV GD VRAHGDGH HP VXDV DIMGDGHV ACUDV H TXH
DSUHVHQEP FDUDPMMAFDV IMEDV H TX® IFDV HVSHFOFDV
H UIQER FXICDERY HVSHADY QR VHX JHUHQAIDP HOR H
GHWZDI | R1ICDO
2V BMGXRY @RV WP [P SDRARV VW QLFDIYRY QR PHR
DP EIHQM H QD VDYGH SYEGFD HVSHAD® HQM TXDQER Q R
MR JHHFDGRV GH IRPD DGHTXDAD 3RU MR 1
[P SRUBQM DGREBU SUMFDV GH P DQHR H JHAWVR DP EIHQEO
TXHYWHP D UHGXI | R JHDI | RGHUHMGXRY DU DI | R
H D BHAFQIHP GRV P DWMUDLY GHVFDUBGRY H R \WDIP HQR
WVHIXIR RV BWMOXRV SHWRWRV 9%$5%26$ ,9%6$+,1

SRUMR T IPSRMEQM TXH R SDOY IQYME HP  SRGIFDV
SYEGDV H SWIRIWPDV GH HGXFDIIR DP EHQEO SDWD
FRQVAHQIYDUD SRSXMI | R VREWH D [P SRWQAD GD JHAWR
DGHTXDED GRV WMGXRV D IIP GH SURP RYHU DI UHV TXH
YIVHP E BHGX | R @D JHWDI | R GH WBHVGXRY H DR DXP HQR GD
UWFFOUHP H WM DI R GAWHY PDIMIDY  $96 (/ 3(

-C R GR RUEQFR T FRPSRWR SRU UMOGXRV
EIRGHIWGCYHY FRPR UAMMRY GH FRPIGD IRBDV SDSHOH
RMRV P DIMIDY TXH SRGHP VHU GHFRP SRRV SRUP IFR
RIJDQW RV ( QTXDQR R @R IQRUEQFR T FRP SRAR SRU
UMBRY QR ERGHUIWDXYHY FRPR SQWYRV P HBY
YIGRV H RAMRV P DIMUIDLY TXH @ R SRGHP VHUGHFRP SRARV
QOMIDE HOM &$/' (521
6HIXQARD QRIP DWD $%L 7 1 %6 UHVOXRV
RUEQFRV M R P DMUDIV EIRGHIWDGCYHY TXH SRGHP WU
GHRP SRARV SRU SIRFHWRV QCDWWDY GH GHFRP SRMLT R
SR IQGR DGXER H RAWRV FRP SRARV Y\MV SDUD D
IHWODIIR QR VRR H D SIRGXIIR GH HQHUID ( WHV
UHVOXRY MR JHDRV SUCHASD® HQM SRU WMA QGADV
HABEHBFP HQRV FRP HIFDIV H HP SUHVDV TXH \WDED®DP
FRP DIP HQRV H SIRGX\RV DI WBROV
( SDWD %DUERVD H ,EUDKIQ RUEQFRV M R \RGRV RV
UMOXRY GH RWHP EIRRJIFD FRP R UMRV GH DIP HORV
SRGD GH M@EP IRBDV JDBRV P DGHID SDSHO SDSHOR
WHERV H RAMRV PDMIDY TXH M R EIRGHIUWCCYHY H
FRP SRAGYHY ( WHY UIHMGBXRV SRGP  VHU WDQVRWP DRV
HP DGXER RUEQFR DWDY! V GH SURFHWRY GH FRP SRARI HP
FRQMEXIQGR SDUD D UHGXI | R GH P SDRRY DP EIHQEIY H SDUD
D SURGX | R GH DIP HQRV P DIV VDXGCYHY
2V UWMOXRV UBHAFQHY M R DTXHBV TXH SRGP WU
WDQVIRWP DGRV P QRYRV SURGX\RV SRUP HR GH SURFHWRV
IQGAMMDY FRP R D WHFQIHP 61 R P DIMUDLY TXH SRGHP
VHUUHX\D) DGRV FRP R SDSHO SQWIFR  YIGIR H P HWIO VHQGR
VXD WHAFQIHP |P SRUBQM SDWD D SIWHYDI IR GR PHR
DP EIHQM SRV WHGX] D TXDQIEDGH GH BHMGXRV HQVIDGERY
SDID DWURY VDQWIURY QP IQXL D HWDI | R GH P DIMUDV
SUPDV JHDQER HRQRPID GH HHJID %$5%26%
b $+,1
'HDFRER FRP D 3156 RV UMOXRV WHFQYHY M R
DIXHBV TXH SRGHP VHU UHX\WD) DGRV FRP R P DWUD SUP D
HP SUIRFHWRV SURGXIYRY DSxV SDWDUHP  SRUWDEP HOR
RX WFXSHDIIR (WHV PDWMIDV SRGHP IQFOIU SRU
HHP S®& SDSHO SOWFR YIGR P HBY H DOXQV WBRV GH
UHVGXRY RUEQEFRV




" HDFRERFRP ' IDV$ODWH R P HWERD/P R XUEDQR
T RIGIR GHPDMIDY HQHJID H CIXD TXH HQMD H VDLCH
XP D AGDGH IGFAIQER VXD WDQVIRWP DI I R H XVR ( ® SRGH
VHUGYIGGR HP TXDWR FRP SRQHQMV SURGXI | R FRQUXP R
WHMOXRVH SR T R &RP SUHHQGHUR P HWBERDP R XUEDQR 1
[P SRUBQM SDUD D VXVMQIEITEDGH GDV FAIGDGHY SRV DIMGD
D IGHQMFDU RSRWQGDGHY SDWD WHGX] U R GAVSHBPBIR H
PHBRWDU D HIFL QAID QR X\R GH WHRXWRV SWRP RYHQGR
HFRCRP ID FILFX@U
7DPEl P HQ®ED TXHWIHV UHDFIRQDGEDV DR VDQHDP HOR
EQUFR FRPR R WDWIP HOR GH CIXD H HMJRR DOP @R
JHUHQADP HOR GH IAVOXRV W@ERV (WD DEREDIHP YWD
HOMQGHUFRP R RV UHFXWRY CDWWDY RV 1G] RV GH HHUJID
RV PDMIDY H RV BHMGXRVY M R XVDGRV WDQVIRWP DGRV H
GWIEXCGRV GHQAR GR FRQM \R XUEDQR  FROVIGHIDQGR \BIQR
RV DVSHARV WARHRQPIFRY TXDOR RV P SDRRV
DPEHQMY (P VXPD R PHWERDPR XUEDQR EXVFD
SURP RYHUXP D JHAWR HIFIHQM H HTXITEWDGD GRV BHRXURV
XEDRV $%6$% 5
1 HWH SIRFHWR RV UHRXWRV CDMUDLY M R WDQVIRWP DARV
HP IQXPRV SDID PDQXMJ TR D YD D VRAHCDCH
FROMPSREQD 2 FROXPR GHWHV PDMIDYV JHD
UMOGXRY TXH SRGHP \MU G-AMICDI | R VXMMQEYHORX Q R
3D ' HP DQRYD H 5 X\WNRZ W\L HWY FDSDAIGDGH GH
JHIWHWHY UMGXRV GHQRP 1D VH P HWBERDVP R XUEDQR
$IQD 0lBU H 6SRRPDQ GHVFHYHP D
VXMMQIELGEDGH FRP R D FDSDRIGDGH GRV VMMP DV CDMUDLY
@ \WMUD H GRV VIMMP DV FX@MUDLY KXP DQRV GH VREUHYLYHU
SURVSHIDUH VH DEDSVBU EV P XGDQ DV DP EIHQMY D BQR
SR HWE WHDFRQED E SUHRFXSDIIR HP GH[DU XP
P XQGR P HBRUSDWD DV JHIDI UHV XDV
$ SDMWGE VHIXQED PHEGH GRM FX® ; : R PRYIP HQR
DP EIHQBOAD JDQKRX IRUD H GIYDQRX DV EDQGHLDV GD
FROHYDIIR SHWHYDIIR H WFXSHDIIR GR PHR
DP EIHQM ( WHV P RYIP HQRV GARDP SHD FUDI | R GH XP
FROMQR GH GV TXH SRMIHWHP D CDWMWH D JHIDQGR
G-EDWMV DXDLY VREUWH D VXMMQEBEIREDGH H WHMVa GFID GDV
ACDGH /,0$ 58*21+$ 6&+(1.

$ [P SBP HQMI | R GD VXWMQEBEIREDGH T XP SURFHWR TXH
UHTXHU P XGDJ DV GH SDIDAJP DV FRP SRUBP HQRY  GHYH
VHU DERWEDGED GH PDCHID FRPSGWY H IQMIUDED FRPR
WD - DFREL + [P SRUWDQM HQIDWDU TXH D
VMMQIEIGEDGH QG R VH @ W E JHAVR UHVSRQVCYHOGRY
HRXUWRY QDWW PDV WPE P IQFAL D SRPRIR @D
MWYD VRADO GD AGDADAD H GRV ALHWRY KXPDQRV 1R
WIMOH R PXQER 1 IXQEDPHQEOD SDWHSDI IR &
VRAHGDGH AYIOHP SUMVDV H JRYHWRV SDUD R DYDQ R GHWD
DIHQED 1R HQBQR HJWHQW GAVDIIRY IP SRUBOMV FRPRD
DA GH BHRXW/RV IIQDQFHLRY H D UMMIVQRD EV P XGDJ DV
1HWH VHQIR (FRQRPID &IWFXOU T XP FRQFHWR
HMDWIIFR TXH EXVFD VXEWMMIU R PRGHR @HDU GH
HFRQRP ID EDVHDGR QR IIP GH Y1IGD GRV SIRGARV  SRUXP
QRYR P RGHR GH IO[ RV AFXOUWHY GH BHGXI T R BX DI T R
WXSHDIIR H WRFOQIHP G4 PDMUIDYV H HQHJID
7DQMRPDQGR D PDQHWD FRPR SWRGJIPRV H
FROXPIPRV SIRPRYHQGR D WX TR &R GHVSHBBIR
VHIXIQGR RV SUGFGIRY GRV HFRWIMMP DV QDMIDY  ( WD
DEREDIHP T YIMB FRP R XP HBP HQR FKDYH SDUD DEDJ DU
XP  GHVHQYROIP HOR HFRQZP IFR VXWMQEYHO DR P HWP R
WP SR HP TXH SUHVHYD H SIRMIH RV UHFXW/RY QDMUDLY
&,5&8/%$5

)UXWD  ( FRQRP ID &IUFXOU

ECONOMIA
CIRCULAR

) RQM 0 DQAMQI T R 1( 7

$ SWWD GRV 5V WHGK IU UHX\M) DUH UHFIFOU UHSURVHQID
XP D DEREDIHP  SDUD R JHUHQADP HQR GH UHMGXRY @RV
TXH EXVD PIQP ] DU D TXDQMDGH GH @R SWRGY IGR H
P D IP 1] DUD HIFL QAD GR XVR GH UHFXWRY QDMUDLY
5HGK IU HYMIU R GHVSHBBIR QR SIRFHWR GH SURGXI | R
IQFIDOH \BP El P QR FRQUXP R $WDY1 V GD FRQVAL QAID QRV
PRPHORV GH HVRBD DGIXIWKGR R QGHFHWCQUR H
REVHYDQGR DV FDIDAMOWFDV GR SIRGAR  IQFOMYH GD
HPEDDUHP WG WH D TXDQMEDGH GH  UMOXRV
SURGK] IGRV HYMIQER R GHVSHUBBIR GH UHFXWRY H P DIMUDLY
MWR SRGH VWU IHWR SRUPHR GH SIDIFDV FRPR R X\R
FRQVAHQM GH SURGXARY D FRP SUD DSHQDV GR GHFHWCGUR H
D HVFRBD GH SIRGARV HP LHIO

5 HX\W) DU GDUXP D QRYD [IQD@EDGH D SURGARY H P DWUDLY
GVDUBARY SRU PHR GH WSDRRV UWHWBXWDI TR RX
UHDSURYHWIP HQR TXH SIRBQID VXD YIGD YWD 3 RUH HP S®&
WX\ DU VDFROV SQW¥DV SDUD 1D HU FRP SUIDV RX X\VDU
JDUWDIDV GH YIGIR SDUD DUP D] HDU@XIGRY

S5HAFOU | R SURFHWR GH WDOMRWP DI | R IMER TX® IED CGH
PDMIDYV YMDQEGR D REWMJ IR GH QRYRV SUIRGARV RX
PDMIDVSUPDV D SDMY GH UWMOXRY  SUHYIDP HQM
GHVFDUIBGRY RQGH VHU R WDQUIRWP DGRV HP QRYRV SURGXRY
( WDV SWQWFDV YIVDP D SUHVHYDI | R GR P HR DP EIHQM H
QRV HRXURY QDMUDY %6592 6% 96 $+,1




&202 685* 82 9, 52
'H DFRER FRP $NHPDQ D KMAUD GR YIGR
FRPHRX KC PDV GH PIODQRV XD TXDQGER RV
HIGARV GAMFREWLDP FRP R SURGX] IU REM\MRY GH YIGR D
SDUMWED IXQALT R G Va@FD FQ bv H FDO ( WD WFQFD WH
HVSDBRX SHD 0 HVRSREP ID ,P S UR 5 RP DQR H %] DQIMR
H IRLXVDE @ ,GDGH 0 1 AD SUQASDE HQM SDUD SURGK] U
YMDY SDID UWBHV 1IRMEX®R ;,; D IQMHJ IR GR IRUR
FRQE@XR SHP MX D SRGITRHP PDWD GHYIGR RTXHR
RUQRX DP SOP HQM XWD DGR QD IDEUFDI I R GH MQHDV
HVSHBRY GQMY HP EDDIHQV HHP RXWDV DSTDI UHV
3RUMR RYIGRT XP P DWUDCDP SOP HOM HP SUHIDGR QR
FRIADGQR 3 DUD HYMIUIP SXUH DV T VXEP HMER D DERMP DV
WP SHIDMUDV TXH SRGHP DBDQ DU DW ‘& GXUDQM R
SURFHWR GH IDEUFDI | R + IP SRUBQM GHWBFDUTXH R YIGR
T RYQER P DMIDAQMLDP HQM UHAIFQYHO 8 VIEUDV
([ MMP GIHHOMV MBRV GH YIGRV FDAD XP FRP VXDV
S SUDV FDUDPWUBAMFDV H DSTFDN UHY HVSHFOFDV FRP R
) BDWYIGR FRP XP GH EDLR PXMR ICFIOWDQVL I R DWW
WDQVSDU GAD  UMMMWVQAID H GXUDEIGREDGH TX® IFD 8 M) DGR
HP SRMV IIDVFRY NQHDV DQMDV YIGR GH SHUXPH H
JDUDIDV
7HP SHDGR YIGR GH VWIXWDJ D WHMMMQM DR FKRTXH
WWPIFR IG[IR IRIR \RUIR H SHVR 3RWXL FIGFR YH HV
P DIV UMMWVGHAD IOFD TXH R YIGR FRP XP H \VH IUDIP HQWD
HP SHTXHQRV SHAD RV XP SRXFR FRUBOMV ( QFRORDGR HP
XWMQV@RY GH FRI KD MQHDV P xYHV SRV P xYHV H
GHRWDI UHV
/ DPICDGR IR DGR SRUGXDV @P IV GH YIGR FRP XQV
XQAEV SRU XPD RX PDV FDP DAV GH WMQD SQW¥D
2 IHHH SURM | RHVHIXUDQ D [IGAD RVWDIRV89 HRV
HWEBDI RV DGHHP DR 39% 3RWXL WMWVQHD E SUIHWM R
GCOIXD FRQARGI \WWMPR DFYW¥R E®TXHR GR 89 H
QYHWGDEH GH QYFERV ( FROADGR HP GYWxUDV SRV
MQHDV SDIDEWDV GH YHBX®Y YMKCHV  IDFKDAV
FREHWUD GH HALBIRV H EGEDIHQYV
5HO®[ LYR SURGX IGR FRP RYIGR FRP XP RX OP ICDGR FRP
DAIIR GH XPD SH®XOD PHYID 5HGK R FDBU HP
DP EIHQMV IHFKDGRV HP DW IP SHGH D SDAVDIHP GH
DRV 89 FDBUH & 3RGH VHUHJRQUDGR HP AYHWRV
QYFERV VHQGR HP SUHIDGRV HP  IDFKDAV H FREHWMUDV GH
HAIBGIRY NAQHDV VDFDEDV H FOWDERIDV
&UABOYIGR REMER D SDMWGED DAL T R GH %[ IGR GHFKXP ER
SIRPRYHGR GXWHD H EUBR 8WIDGR HP SURGXRV
UHICDGRV FRP R\ DVHGWWHV 3 ICKHLR

YUXWD  9IAR /ICKD &R WP SR

® @

Primeiros vidros Encontrados os
manufaturados pelo primeiros manuais
homem no Egito e sobre o processo

® o

Os romanos comecam a usar
o vidro para fins
arquitetonicos, apos a
descoberta de técnicas de
producao de vidros planos e

de vidros transparentes

Império Bizantino
desenvolve técnica
barata de producao de
vidro plano (o vidro

coroa ou de sopro)

Mesopotamia de fabricagao

Oriental
Revolugao industrial: ferro e vidro se
tornam grandes novidades na
arquitetura moderna. E construida a
primeira cobertura de vidro da

A Inglaterra tornou-se o
centro mundial de
producao de vidro: janelas
se tornam algo acessivel

Diversas t&cnicas sao
aprimoradas: produgao
de placas de vidros em

planos maiores e com

Muitas evolugoes sao feitas
na tentativa de produzir um
vidro plano perfeito, é criado
o vidro Float

) RQM ( @ERUDGR SHD DXVRD D SDMIGH62 8 =%

&RP WFQR®JID DYDJ DGD g VH WP NACHDV TXH SHUWP W D
HOADGED CGH IGPICDI TR CDXMUWDOH WP R FDBU YIGRV
DX\RIP SDQMV HP &FDLY GH GIBIODFHWR H TXH P XGD DV
FDUDPAM®OWDV FRP DSHMBU GH XP ERWR GH RSDFR SDWD

WDQVSDUHQNM  NAQHDV IRRYRWBIIEDV TXH WDOMRWPDP D
HQHUJ ID QDMUDCHP HEMIFIGDGH $. (50 $1

3HR IDR GH VWU XP PDMIDO @R GXR IWCIIOH
WDQVSDUHOM  JHID® HOM REWER SHD IXM R GH V@D
FDUERQDR GH WGR H FDOHP DGV \MP SHDMWIDV 1
DP SOP HQM X\ DGR SDUD D SURGX | R GH UHASIHQMY SDUD
DUP D] HQDP HQR GH DIP HQRV H EHEIGDV FRP R JDUDIDV H
SRMv EHP FRPR SDID MdQHDV GQMY CGH FEP HDV
AVSRMYRV HBMEZQFRY HQWH RAMRV XVRV  9%$5%2 6%
U6$+,1

laca superficies mais lisas e
iStOri ara a populacao .
historia ’ P populag . homogéneas

A industria do vidro

se torna uma
industria global

2 30OQR 1DARQO GH S5HVGXRY 6x@ERV  3OQDUHV
HADEHBFHX PHIV SWRIWMYDV DWW Sbib D
UHFXSHIDI | R GH HP EDDUHQY &RP R IQM\R GH FRQUEXIU
SDWD R FXP SUP HQR GHADV P BV HP  DEUOCH IRL
SXEGFDGR R ' HFUHR Q TXH IQAMMX R & HWAFDGR
H &UQW H 5HAFDIHP S5HAFD XP GRRXP HOR
HP MR SHD HQMEDGH JHWRID GR MMP D GH ®IOWD
WHYHYD $9%6 (/ 3(

) DEUFDQMV P SRUBGRHV GAMNEXIGRUAV H FRP HIADQMV
SRGHP DGIXIWJ R FHWFDGR FRP EDVH HP QRBV IIVFDLV
HEMZQEDV TXH FRP SURYDP D WHAFQIHP GDV HP EDDIHQV
( VWV QRIV M R IRHAGDV SHD &HQADOGH & XWHAD GD
/| RIGMFD S5HYHYD GH (PEDIHQY TXH HQ®ED
SUWRIWDP DV GH ®IOWFD UHYHYD H IQARX VXDV RSHID UHV
HP $96 (/3(




3D JDUDQID TXDEEDGH 1 [P SRUBQM TXH RV FDFRV GH
YIGR VHDP HQFDP IKDGRY SDID WFFOIHP H TXH d R
WQKDP  IUDIP HQRY GH FMBLY HVSHBRV &P SDADV YIGRV
SOCQRV X\I) DGRV GH YHBX®V H FRQAKI | R FIYIO ,\WWR RFRUH
SRIXH D FRPSRMLI R TX® IFD GHWHV RV CH YIGR 1
AIHHQOM H SRGH FDXVDU GCDQRV 1R HQEQR DOXQV
SIRGARY I HVIVR IQFRBRIDQER SHIFHQXDLY GAWHV YIGRV

HP VVDFRPSRULIR ' $6 &58= * QIR * WDYIP HWD GR\RMBGEH P DMUDLY UHFXSHUIDGRY SHBY SURJUDP DV GH &J QWD UHYHWD GH HP EDDUHQV HP JHIDOGR
(P IRDP UHFXSHDADV P IORQHDGDV GH BHMGBXRY DQR GH H VDR H

UFFQYHY VRV FRP PDRU SRRSRUIIR GH SDSHO H

SDSHDR VHIXIGDV SRU SQWER P HEO YIGR H RXWRV 2021 2022

P DWUDY Q R HVSHALIFDGRY -C HP DWW QRYHP ERR Outros
IRDP  UHFXSHUDEV FHUFD GH PIOWRQHDAV FRP D 1.564 (0,5%)
P DIRUSURSRU | R GH SDSHOH SDSHDR QRYDP HQM VHIXIGR
SRUP HBO SQW¥R YIGRR H RAMRV P DIMIDLY FRP R P RWID R
JWIFR 2 DPHOR QD WFXSHDI IR GH P DMIDV
WHFFQYHY |1QAFD XP DYDY R SRMMYR CRV 3URIWDP DV GH
/ RIGM¥D 5 HYHYD GH ( P EDDIHQV $%b ( / 3(
(WHY DGRV PRWMDP XP  FUHVAP HQR VW QUIFDWR QD
UWFXSHDIIR H UWAFDIHP &G UWMORY  VHRY
GHP ROMDQGER R DYDQ R GRV HVIRU RV GH & OMFD UHYHYD H
D FRQUWHQIYDI | R VREWH D IP SRMEGQFD GD VXMMQUELGEDGH
H @& JHWVR DGHTXDGED GRV LHIMBXRV $9%6 (/ 3(

3RU VWU XP PDWIDO IQRUEQFR H SRMQR QR W | Papel e papeldo
GFRPSRU @ DWWHD WMIQUED TXH R VAR SRCH 140165 (46,3%)
SHUP DQHFHUIQIIAR SRUP IBDUHY GH DQRV VHP VH GHFRP SRU
RX VHGHWURDU %$5%2 6$ ,96$+,1

$ BFAFOIHP GR YIGR RHHH GYHYDV YDQRUHQYY FRPR
P HQRUFRQUXP R GH HQHUJID P HQRUH DI | R GH P DMUDV Plistico
SUP DV PHRUHPMW RGH &2 H WHGX 1 R GR DFYP X& CH 80315 (26,5%)
UHVOXRV GHYIGR HP DIMURY VDQUWURY  $ 96 $ %

8PD GV IRP DV GH WX DUR YIGR T SRUP HR G VXD
JIDQXOI IR 2 YIGR HP IRPD GH JURV DSUHVHQD XP D
DP SO YDUHGDGH GH DS@D (HV QD IQGYWID  RHBHFHQGR
EHQH®IRY HAWFRV H IXCARQDY HP QYHYWRY VHRUIHY &RP
VXDV FDIDRAMBMAFDV YQEDV FRPR PDQRKDV H FRUHV
AIHHFIDAV R YIGR HP JURV T XW) DGR QD 1IQGYWID
FHEPIFD MCDODIIR YIQUD IQGYWWMD GH MWDV H GH
NIWDP HQR DDOP GH VHUHP SUHIDGR FRP R DIUWHIDGR SDUD
AP HQR 3 RMQG H FRQFUWR DVIQIFR 6 HX XVR \BPE P 1
FRP XP HP EDQFDEDV GH JWDQMM SIVRV H RXMDV DSTDI UHV
TXHH LUHP XP DFDEDP HQR HVSHFIDO8 6,%6 $6

Papel e papeldo

122,608 (40,1%)

Plastico
70932 (23,2%)

) ROM $EUHSH P RALIFDGR SHD DX\RWD




$IQED YOOI GHAMIFDU TXH R IGR T XP P DIMUDO
WHAFQYHOH TXDQGER WHAFODGR SRGH VHUMDQVRWP DGR HP
QRYRV SIRGXA\RV R TXH WHGX] D GHP DQED SRUP DWUD SUP D
YIWHP H FRQMEXLSDWD D WHGX | R GR IP SDRR DP EIHQBOCR
DW GH VXD SIRGX T R &RQNGR T 1P SRUBQM TXH KDID XP D
JHWVR DGHTXDAD GR YIGR SxV FRQUXP R FRP D VHSDWDI | R
H GAMWCDI IR FRUKAWE SDID UWHAFOQIHP SDWD QR WU
GHVAFDUBGR HP DIMURY VDQMURY RX QR PHR DP EIHQM
ILIXWD $.(50%1

JUXD  &IFBERYIGR

MATERIA-PRIMA

2V JWQEV JHDARHY GH BHMOXRV GH YIGR SRGHP WU
HOFROWDGRY HP  QAYHWRY WWRHV BV FRPR
HABEHBFIP HQRV FRP HADY IQGXWWIDY  SUMABGRHY GH
VHYL RV H FRQGRP QIRV GH HAIBIRY Q R BAMGHQAIDLY RX CH
XVR PMR WHDP HBV SYEGFRV RX SUYDARV ( WHV
VHIP HQRV M R UHVSRQVCYHY SHD JHWDI | R VI QUIFDWD GH
UHMGXRV GH YIGR GHYIGR EV VXDV DIMGDGHV H WDV $
GHWIZDI | R DGHTXDGD GHWHV UIIMGXRV 1 IXQGEDP HQIOSDUD
P \JDURV IP SDRRV DP EIHOBLY $%9, 52

ENVASE E EMBALAGEM

FABRICACAD

LIMPEZA E SEPARACAD

COLETA

) ROM 5 HAF®WFD P RALIFDCR SHD DXVRD

DSTRIBUICAD

R

o o+ 4/
CONSUMO

\

$ WAFDIHP GR YIGR (R %4DMOHQUHON GAVDIIRV GHYIGR
DV IQGYAMDV VH FROFHOADUHP QR 6XOH 6XG-VM FRP
DSHQDV GXDV XQGDGH QR 1RGHWM 2 WDQVSRUM T XP
GHVDIR SRV R YIAR SxV FRQUXP R SUHAVD SHIFRUHUBQIDV
QWECFIDV SDUD VHUWHAFOGR 5 HVXGBQER HP - SRXFRV &FDLV
FDSD| HV GH UHDQ DUHIB DIWIGDGH 2 EDI[ R YDBRUGH PXWR
PITARER YNGR HP \RGRGH 5 D5 SRUWRCHDGD
FROADWY FRP R DAR PXMR P T GR GR WDQVSRWM URGRYIQUR
TXH SRGH X@DSDWDU 5 SRU WWHDED (WD
QVFHSECAD HQRH RV ARV GH WDQVSRUM H R YDBU &R
P DWUDOGLEXES R UBHDSURYHMIP HOR ( 85 ( &,&/ 2

ATERRO SANITARIO




0$7(5,$,6 (072" 26

$ PHRGR®IID HP SHHIDE YWD DWMQGHU BV GHP DQADV
HVSHFOFDV GR WP D TXH FROUMWAMP HP GXDV HISDV &R
7WDEDBR GH &RFOM R GH &XUR 7&& $ SUP HUD HWISD
HO'ROH R GAVHQYROIPHQR GH XP DWIR R 7&&
HQMXDQR D VHIXQED HMBISD FRQUMM QD HDERWDI | R GH XP D
SURSRWE DU XMEQFD 7 & &

'HWD IRPD R 7&& IRDP IHMV SHVTXMVDV
EIEGRIWIFDV H GRFXP HQBO SDUD HP EDVDP HQR  \WixUFR
DFHID &RV ULWMOXRV HP EPEMR QDARQDO H ®&FDO
HVSHAD® HQM VREWH R LHYVR GR YIGIR H DV SUREGP QUI¥FDV
CH ®IOWD X\WI) DQER GH IQAMKP HQRV FRP R SHIXAFRV GH
8 QYHMGDGHY DWRY GWHWEI OHV H \WWWHV 6 AHR
*RRIG $FDA PIFR $UK DI® 9MKYIXV HQMH RX\WDV
|RQMV SHUMZHQMY DR GHVHQYROIP HQR GD SHVTXIVD

$ SDUWW GV IQRP DI UHV FREBMIADV QDV SHVTXMVDV
WHYIVOHV EIEQRIWDIIFDV H DQOOVH GD GUIMDI | R DXDO XP D
SRWIEIGEDGH HOFROQADGD T D FRQAHSI | R GH XP D FHQWDOGH
WD | R & ROMGHIDQGR \RGDV DV HBISDV GR SUIRFHWR
GHVGH D FRBMY GR YIGIR GAVFDUBIGR DV D VXD UHX\WM) Di | R

)RDP REVHYDGRV DIQED HWYERV CGH SIRWRV TXH
HQYROHP D X\ Di | R GH SIRGARY YAHRY H R SRWQAIDOGH
VXD DSTDEIMEDGH QD FRQAKI | R AYIO $OP  GH HP SUMWVDV
SIRHUDV SUHRFXSDAV FRP D AWHPICDITR GH XPD
DU XMAXMUD P DIV VXMMQEYHOH FROUMTXHQMP HOQM FRP D
SUHVHYDI | R GR P HR DP EIHQM
3RUBOR R REMMYR IIQDOGHWH HVXGR T SURP RYHUR UBHYWVR
CGH YIGR DP HQ] DQGR R P SDAR DP EIHQEOFDXVDGR SHR
GHVFDUM  IQDGHTXDGR GHWH PDWUDO H  IQFHQYDU D
HFRQRP ID AFX@U QD TXDCR YIAR BHAFOGR T UHOQARGK IGR
QD FDGHD SIRGAWYD FRP R P DWUD SUP D
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%2826 ( 3$9(56 5(87,/,=$1"' 2
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3HVTXIVD UHD@ DAD SHD 8 QYHWAGDGH ) HGHIDOGH 0 DR
*RWR TXH DDOD D YIDEI@EDGH GH WX DIIR GH
UMBXRY GH YIGR H UIMBXRV D FROMKI | R AYIO 5 && QD
IDEUFDI | R GH EGFRW H SDYHW/1 EXVFD HFRQRDUVRAI UHV
VMMQEYHY SDUD R WDMEP HQR H WHDSURYHWIP HQR GAWHV
PDMIDV YMDQEGR WQR D WHXIIR RV P SDRRV
DP EHQMY TXDQR R GHVHQYROIP HOR GH DAMIDWYDV
HFRQRP LFDP HQM VICYHY QD IQGYMWD DFROMKI TR
2 V DIUWHIDGRV XWD) DGRV IGFAADP UHVGXRY GD FROAMKI | R
FAYIO SUIRYHQHQMY GH GHVFDUMV H REWDV GD AGDGH GH
&XIDEC DDP GD DUHD QDMUDOGR UR &XIDEC H SHAIMFR GH
XP D HP SUMVD GH JHAWVR H EWMUHP  GH SHADV &FDQ DAV
QV S IP IGCDGHV
1R IQPIR D SHVIXMD R FRQAUMR IRL SUIRGX IGR FRP
UHMOGXRV GH YIGR WMWIDGR H 5&& )RDP GRDAV
AIHHOMY FRP SRMIUHV GH PIMMWD SDWD FRQHA TR GH
EGFRV H SDYHY GIYDQER HP FRQIV RV HHWRV GD DAL T R GH
DIHIDGRY IICRV  SDWDQMV Q@ SHQHLD PP Q@V
SURSUHGEDGHY GRV DI &P HIDQMV
$SxV D PRODIHP GRV EGFRV H SDYHY DYDIRX WH D
WHMMIVQAID P HFEQED H VHX FRP SRUIP HQR (P VHIXIGD
RV SDYHWY IRWDP H SRUWRV D HDIRV ICFOIQER DEVRUT R GH
CIXD SRU IPHMR DEVRIIR SRU FDSIDUGDGH H D
UAMMIVQRD VP SBV HP- GLHHOMY SHIBGRV FRP - IQMYDBY
H H QDV -CRVEGFRV SDWD YHDI | R GH FRGFUAR
IRDP VXEP HIWERV E UMMMIVQAD D FRP SUAW R VP SGV HP
ADV 2V UHVXGEGRY REWERV D SDWW GRV HOVDIRV GH
FRP SUHWWM R HWWVR DSUHVHQEGRY QD \BEHD

0%BFRVSDIDYHEDI IR )
13H DV SDUD SDYIP HQWI | R GH FDODGDV H IUEQY

7DEHD OTAD&RPSKHW R
Bloco Resisténcia 28 dias Média
01 4,18 MPa
02 331 MPa 3,70 MPa
03 3,60 MPa
' Paver Resisténcia 28 dias MEDIA
01 8,96MPa
02 6,22MPa 7,72MPa
03 8,00MPa

( QMQEHX VH TXH R HMXCER UHDO DR RV EGFRV WG HP

FRQRWPIGDGH FRP D 1% D TXDOHWBEHBFH
XP PQPRGH 03D SDUDOHDUD GHYHAD | RDAPDGR
QOHOGR VRR 2 UHVXABGR REWER IRLGH 0 3D IQAFDQER
TXH R P DIMUDOXWI) DGR DWQGH DRV ULHTXIM\RY GD QRWP D
LI XD

1R HQEQR RV HODIRV FRP SDYHY WHYHDWDP TXH VXD
UHMMIVQAD IRL CH 03D TXDQGR R PQPR SDWD
XM Dii RHP FDODEV HMBEQVT GH 0 3D SDWD WOIHIR
GYH 03DSDIDWIHIRPRGHADGRH 03D SDDWIHIR
SHVDER FRQRWP H HMBEHBFH D QRPPD 1%

) LIXWD

3RUBQR RV EGFRV IDEUFDGRV FRP R Sx GH YIGR M R
DGHTXDGRV SDUD XVR FRP R YHADI | R FRP IXJ | R HMWKWUDO
DAPD GR QQHOR VRR &RQMR 1T QHFHWCUR WHDQ DU
QRYRV MRV QRV SDYHY XPD YH TXH D UHMMIWVQAD
REMZED QR HVWGR HWE DEDIL R GRV YDRUWHV P QIP RV H JIGRV
SHDQRP D

) LIXWD

LR

) ROM &RAD $UXED

) UXD

%BFR SDWD YHADI | R

3 DYHY GHWP RGDERV




*5$1,/,7( 9(75$==2

2 JIDQOMT XP P DWUDOYHYQUD UHVXEBIGR GH XP D P MMUD
GH AP HQR ELDQFR RX FRP XP DUHD H CIXD HQUITXHAGD
FRP SHADV GH GIHHQMY \BPDXRV FRPR JUWDQR
P QWP RIH TXDUR H RXARY P ICHIDY IQFAIQGER R YIGR
8\M) DGR HP QUHDV IQMCDV GH WKRSSIQIV  KISHWP HIFDGRV
VXSHUP HIFDGRV KRVSMEYY GV GH GHSDUIP HQRY H P XMRYV
RMRV (WD @XD GH UHYHWIP HQR SURSRIARD XP D
YOUHEDGH GH FRW  APHOMUHVY  QVSRQOHV
UWMWVQAD GXWDEIMEDGH H XPD HAWWEFD  YQED
SRWIEIMBQGR D HVFRBD GR MR TXH P HBRUVH DGHTXD DR
DP EIHQM GHVHDGR

1R JUIDQOM H MMP RSIUHV GH DFDEDPHQR FRPR D
YHMR SREED TXH 1T IGDO SDD XVR HP  IQMIRHV
SURSRUFIRQDQGR XP D VXSHU®BIH @D H EWBDQM 7DP E P KC
RSI UHV GH DFDEDP HQR OYDGR RX IXOI Qv TXDV DV
IWH) XOUCDGHY GRV JUEEQX®Y M R P DQIEDV RUIDQGR XP D
VXSHUGIH QVSHID H DQIGHUDSDQM SHUHMY SDUD UHYHWW
UDP SDV HVFDGDV H RXWDV QUHDV H \MCDV

( WD YDUHGEDGH GH DFDEDP HQRV H D SRWMEIGEDGH GH
IQFRBRUDUGIHHQMY MBRY GH SHADV YIGRRV H P DWMUDLY DR
JUWQOM TXH R VD DGHTXDGR SDUD GYHYWDV DSTDI UHV
3RCH IQFRSRWDU DIQED FDFRV RX VREWDV GH SMRV R TXH
FRQUEXL SDUD WHGX] IWVHX FXMR HP UHDI | R DRV P DIMUDLY
RWICDYV 1R HOBQR 1 IPSRMQM GHWIFDU TXH D
FROWMDWI IR GH PIR GH REDD HVSHADO) DA SDWD VXD
DS@D | R SRGH 1P SDARU VI QLUEFDWDP HQM D HFRQRP ID
elli]len)

3DWD JDUDQI VXD GXWDEIMEDGH H BHWMMIVGAID R JUDQIMAM
WEH XPD JHHRWD FPDEAD G WMOD
IPSHP HDEIDDQM (WD FOPDA SWRMRID DMGE D

UHIQIIUD QGHFHWIGDGH GH PDQXWQ I RDFDAD  RX
DQRV RTXH\DP El P SRGH FROMEXIUSDUD HFRQRP ID D ®QIR
S R

$OP GHVWHIHP X\ DGRV FRPRSIMVRV \BP EI P SRGP WU
DS@DGRY HP SDBHGHV EHP FRPR HP EDQFDADV GH
FR] KDV EDCKHRY H @YDERV FRP R P RWID D ILJXWD

( WD YHYDWIEEDGH SHP W TXH HAWHY P DMUDY VHDP
XVDGRV HP GIHHQMV QUHDV GD FDVD

YUXWD  %DFDCED GH EDCKHLR H P RGHBY

N GRNIDOMES

) RQM * UDQGRP XV P RALIFDAR SHD DXWD

2 JWQOM T XPD HWREBD P XGMDFH\WIGD H YQFD SDWD
WHYHWP HORVY RHHHQGR Q R DSHQDV HAMIFD P DV
\BP E P UMMIWGAD 6 XD DSTFDI | R HP GIHWHQMY QUHDV GD
FOVD SWRSRIARD DP EHQMV  YIVXD® HOM  DADHQMV
GXUDGRXR H DADSWEYHY BV GHFHWIGDGHV IQAYIGKDY 2
JUIDQOM FRPEICD HWMR IXQARQDMEDGH H SUHRFXSDIT R
DP EIHQEOXP D HVFRBD VDUWIDWUD H GH ®QIR SWD| R

YJUXWD 2 YRWFCQUR/ DE XP D GDV SIDV TXH UHFHEHX DFDEDP HQR J UDQMA D SDUYICDV HP EDDIHQY
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(P EXVD GH HP SUWDV DWRAIDI UHV TXH FREAMUYDP H
GHVILDP R BMOXR YIGR HQFRQWRX VH D &2235(521
&RRSHIDWD GH UHAFOIHP GR (MBGR GH5RQEZQD HD
&22&%$0$5-, &RRSHIDWD GRV FDRGRUHV GH P DWMUDL
S5HAFQYHY GH -L3DIDQC 52 ( @V M R FRRSHIDWDV GH
WHAFOUHP ®&FDOQ DAV QR HMBGR GH 5RQEZAD  %IMO
$PEDV WP FRPR PIW R SURP RYHUD FRBMY VHBMYD CH
P DMIDY UHFIFQYHY SUHVHYDUR P HR DP EIHQM H JHIDU
UWHQGED SDUD VHXV FRRSHIDGRY ( WDV FRRSHIDWDV EXVFDP
IQFHQIYDU SRAFDV SYEQFDV GH WHHFQUHP  FRQVAHQIY DUD
SRSXODI IR VREWH D IPSRWQAD GD FROMY VHBMYD H
PHBRDU DV FRQALUHV GH WDEDBR H VHIXWDQJ D QGRV
FRRSHIDGRV

$ &2235(521 WP FRPR REMMYR HWP XOU H
DARQDO DU DWMIGDGHVY FRPR D FRGMU WFFOUHP H
FRP T AR GH P DMUDLY UHAFQYHY FRP R SDSHOYIGR P H\BO
H SQMFR $OP GWR D FRRSHDWD VH HP SHXD D
UWDODIIR G FRGMY VHBMYD H D UWFXSHDIIR H
SHHWHYD IR GR PHR DPEHQOM 6HX FRPSUWRPIMMR 1
FROAMEXIU SDUD D @ SH D SYE@D XWEDQD H SWRP RYHU D
P HBRUD HFRQZP IFD DP EIHQECH VRAIDO

$ &22&$0$5-, EXVD SURP RYHU D FRBMY VHRMYD CH
IRPD MWY H WDQVSDUHQM SUHVHYDQGR R DP EIHQM H
JHDQEGR QD $ FRRSHIDWD \WWPEIP WH GHAFD D
ICFHQYDU SRGWDV SYEGDV SDWD D WHAFODIHP H
YORUDIR GRV FDEGRHW EHP FRPR PHBRDU DV
FRQAL UHV GH WDEDBR H D VHIXUWDJ D GRV FRRSHUIDGRV
$OP GAWR D FROQAHQWD IR G SRSXDIiIR VREW D
IP SRWEQHD GD WHFIF@JIHP 7 WDEDBD FRP R VIMMP D GH HFR
SRQRV DMDEP HOM M R TXH HAVR IQABDGRY HP G&FDLV
HVADWJ IFRV GD AIGDGH GH - L3DIDQC
$PEDV DV FRRSHIDWDV WP FRPR REMMYR D IQFOM R
VRADO D JHWDI | R GH WHQED H D P HBRUD GD TXDOEDGH CH
YIGD GDV FRP XQGDGHV HP TXH DWDP  ( @V WDEDBDP SDUD
WG IU RV IPSDARV DPEHQBY H FROQMEXWU SDID D
SUHHYDI | R GR P HR DP EIHQM DWDYI V GH DI UHV GUABV H
REMMYDV YRIBGDV SDUD D UHAFDJI HP

(WM HWXGR DERED D DM QAD GH SRRILDPDV CH
WHAFQUHP GH YIGR QD 5HILR 1RW RQGH Q R H MMP
IQFDWDV SDUD D UHDSURYHMIP HQR GHVWH P DIMUDO TXH 1
VHBFRQDGR H YHQAGR SDUD RXWRY HABIGRY EHCHIIFIDU

$ BWAFOIHP TXHT DWDQVRWP Di | R GR P DWUDO SRGH VHU
UWHDD DAD QR YUDMOVRP HQM QRV HVABIGRY 6 XOH 6 XGHWM H
HP DSHQDV GXDV XQGDGHY (R 1 REHWM 3RUQ R WUXP D
UHAFOGRD QD 5HIL R 1 RW SDID HVM SIRFHWR R YIGR
FRBMIGR \WUD TXH VHUHQYIDGR SDWD IRDD GR HMBIGR ' HWD
IRPP D GHYIGR DR YDRUGD \RQHDGD GH P DWUDOH DR JDWR
FRP WDQWSRWM R PXR IIQDO \RUDWH  IOMCYHO E
UHFFQIHP

$1QED SRUFRQE GR YROPH SHVR WDQVSRWM H EV VXDV
FDUDRMOMFDY FRUBQMY JHD® HOM R YIGR Q R GHVSHIY
IQMUIHVWH SDUD VXD UHFXSHIDI | R 1 R HQBQR DX Di | RGH
FOFRV GH YIGR @D SIRGXITR GH QRYRV P DMIDV D)
EHQH®IRY FRPR D HFRQRPID GH HQHUID H D BHaXI I R QD
H DI | RGH P DWUDV SUP DV

7 WDEDBDGERUD GH XP D WHHEDERWD

) LIXUD

& ROVUGHIDQER HWDV DIlLP Di UHV VHQGER VRP HQM SRAVBHO
SRU HOMXDOR R UHYWVR @D S5HILR 1RWM + [P SRUBQM
GHBFDUWP Bl P TXH I H MMP  HMXGRV TXH H SBRIDP R
XVR GH YIGR P RCGR H°P QYHWDV DSTDI UHV QD DU X\WWMUD
FRPR QD IDEUFDI | R GH FRQFUWMR EDQFDGDV H HP P XM\WRY
RMRV SUIRGARY ( QUABQR D 1D GH XP D 1QUDHVWKWMUD
DGHTXDGED SDID R EHQHIIFIDP HQR GR YIGR GLIFXGW VXD
DGR | RHP ©OU D HVFDD
























































































