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MOTIVATION OF THE PROPOSAL
PROBLEMS IN THE CURRENT INFRASTRUCTURE SYSTEM
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INTEGRATED MANAGEMENT  p| ANNING AND URBAN
OF INFRASTRUCTURE CADASTRE
FACILITIES AND
URBAN PLANNING

SAFETY ASPECTS

)

SUSTAINABILITY IN THE

AESTHETICAL ASPECTS RESOURCE USE, RECYCLED

MATERIALS, AND SOCIAL
PROJECTS.

COSTS REDUCTION OF

OPERATION AND

SYSTEM CONSTRUCTION,

Utility Streetworks maintenance and upgrade
operations costs estimated at £1.5 billion per
year in the UK (of which ~ £150 million is
associated with third party damages). Indirect
costs (including social and environmental
impacts) have been estimated at £5.5 billion
per year (McMahon et al., 2005).

COMPLETE STREETS SMART ENERGY GRID MAINTENANCE
MULTIMODAL TRANSPORT /  DISTRIBUTED GENERATION -
ACCESSIBILITY RENEWABLE SOURCES
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STATE OF ART - SHARED INFRASTRUCTURE - eu/ us.

© « Reduces installation and maintenance costs
- %’ . Accommodates multiple utilities
= E 3 ; o $ 5 i + Positively impacts safety and construction
< g ) a2 g zz8 + Requires less ROW
g 5. ] Mg iw Bk g g : . Requires shorter construction times
5 Wl q o Fg ate . Dled it Advantages ) ‘ ‘ )
@ i 3 [= 2o wr JIfoew . Requires less time to perform inspections
FINISHED SURFACE LEVEL Joint Trenching . En_h:.n.mfes lo.ngfm’m idm:n:iﬁcz.niou and tracking of utilities within ROW
= = H « Mimimizes impact on the environment
% : + Provides benefits in areas where the type of soil involves expensive
c E 2 ] E excavation costs
B q "L,i k J > : , o + Is uncommon in underground facilities
A IQ }- 2 Yoy + Needs detailed coordination between utilities for successful completion
.@ Ff_l K 'K_ﬁ H H, Disadvantages . Complicates agreements for design parameters and shared costs
1@ K « Requires one utility to take a leadership role in design and construction

. KUHN (2002)
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Electric Utility Common Trenching of

: Electric, Telephone, Natural Typical mainline joint trench dimensions and facility placement
Innovations Gas, and Cable Television Lines ; R orwnron — [y
Comman Trenching Practices Used by Electrical Utility Companies Surveyed R e ok LE | dnseeo
Curs SIDEWALK I “‘Li'(;m- MUMBER OF UTILITIES AND CONDUITS % o 2mmm 1 rDEPT 1 un[\_é,
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Eleciric Utility Common Trench Reported Cost Savings [— 1t e f )
0 Housten Lighting and Power E:T 30% of Labor Costs | SEPARITION { i
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0 Sacramento Municipal E+T+G Cost Shared Equally Between j

it . Ulility Companies Logend e
Sacramenta, California E - Electric

ey e T-Telephane PSE (2017)
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STATE OF ART - SHARED INFRASTRUCTURE - BraziL

Ganhos

Possiveis formas de contribuibes

~30% ~10%
- Redugdo de custos com manutengdo corretiva; Instalagdo elétrica Obra civil
- Redugdo dos custos com podas;
AES Eletropaulo Re dm;:n des et l::nicpas o cottiriai: - Parceria para divisdo dos custos de obras civis com __
Nt ' outras utilties. --= 5%
- Incremento na tarifa;
- Melhoria da imagem junto ao diente. . Servicos et
il - Ganhos com IS5 da obra; - Isengio de ISS sobre servigos relacionados ao D Equipamentos
Municipio - Valorizagdo imobilidria (IPTU); enterramento;
+ Melhoria do ambiente urbano. - Coparticipagdo na obra fisica (pavimentagdo).
....................................................................... 14% v B
- Isengdo de ICMS sobre equipamentos; # 5% :——
Estado - Recolhimento de ICMS sobre a obra; - Criagdo de um fundo de enterramento de redes de 25%
- Recolhimento de ICMS sobre o aumento da tarifa, forma a compensar o aumento de arrecadagdo de ICMS
advindo do aumento da tarifa. 2
: : : bbbl L 0 Y
) - Recolhimento de impostos incidentes na obra (1P, . N . v 9 © U S
Governo - Assegurar a incorporacdo de 100% dos investimentos c L O E =
POEAER QRIS no projeto, incluindo custos operacionais diretamente g 8 'g Z ] e 2
@ 2
Federal Recolhimento de impostos na tarifa (IR, CSSL, PIS e : pe : : £ ™ v 5 ) n v
ligados ao projeto. o \0 2 ] - 0
Melhora da Imasern juntc aoscllentes - B "E" 53 [ g b
Telecoms - Diminuicdo do custo de mantutencdo; - Parceria para divisdo dos custos de dutos e w < oo o F
- Ampliagio da nfra estrutura estimulando a pavimentagio. v
Fornecedor - Aumento na venda de equipamentos. - Alinhamento de custos por ganho em escala. _— T " "
. * Custo médio de umaRede de Distribuicdo Subterranea varia de 12
J—— | - 3 S e N .
<z = a 18 vezes o custo de uma Redes de Distribuigao Aérea.
— —

ELETROPAULO (2013)

ELETROPAULO (2016)

CAMARA DOS DEPUTADOS

PROJETO DE LEIN.° 5.858, DE 2013

(Do Senado Federal)

PLS n® 11872011
Oficio n* 1.519/2013 - SF

Altera as Leis n® 8.788, de 18 de dezembro de 1978, que dispée sobre o
parcelaments do solo urbane, e n® 10.257, de 10 de julho de 2001
{Eslatuw da Cidade), para dispor schre a |mpda:ntag:an de redes
sl de i basica ntz as obras de
pavimentagio & dicionar a o de fin federal para
abras municipais ao cumprimenie dessa disposiie.

DESPACHO;

As COMI.:SOES DE:

VIAQAD E TRANSPORTES;

DESENVOLVIMENTO URBANG;

FINANCAS E THIEUTM;AO {MERITO EART. 54, RICD)E
CON.:TITUIQ.AO E JUSTIGA E DE CIDADANIA {ART. 54 RICD)
APENSE-SE A ESTE O PL 4831/2013.

APRECIACAD:
Proposigde Sujsita 3 Apreciagio Conclusiva pelas Comissdes - Art. 24 1)
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PROPOSED MODEL - INFRAVIA SYSTEM
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INFRAVIA SYSTEM - CROSS SECTION
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In the sidewalk (F): (A) Natural Gas, (B)

Telecommunications, Cable TV, Data, (C) Potable
Water/ fire-fighter system (concept with Standpipe),
(D) Electric lines (low), (E) Electric lines (medium) /
Public Illumination, (Q) Basis and drainage structure
system - made with recycled gravel from bricks and
concrete construction waste, (R) sand cover, (S)
Recycled Plastic Walls — INFRAVIAS structure.

In the Bike Lane (H): (I) Natural Gas main, (G)

Sewer, (T) Recycled water pipeline.

Storm water drainage (J): (eco drainage system) -
(O) Concrete curb, (N) Vegetation (Specific plant
species to assist in the filtration of rain water), (L) Eco
Filter — To filter the rain water and - made with recycled
gravel from bricks and concrete construction waste, (M)
Drainage pipe - to collect the rain water, (3) Aperture
for rainwater entrance

Street (P): without underground facilities, there are
improvements in urban mobility and the traffic and
increases the life of the pavement due to lower
interference in maintenance these.

CONFERENCE & EXHIBITION

Nl FBELINE




60

90

INFRAVIA SYSTEM - DETAIL

PAVEMENT (GREY)  PAVEMENT (YELLOW)
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RECYCLED PLASTIC WALL

NATURAL GAS LOW
PRESSURE PIPE
63 mm PESO
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TACTILE FLOOR INDICATIONS BLOCKS (RED)

POTABLE WATER
100 mm PVC PIPE ELECTRIQITY SYSTEM
HIGH TENSION
CABLE TV, DATA AND 2 % 125m
TELEPHONE SYSTEMS
10 x 40mm ELECTRICITY SYSTEM
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RECYCLED PLASTIC LOCK
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// RECYCLED PLASTIC WALL

RECYCLED PLASTIC BASE
DRAIMAGE LAYER - RECYCLED GRAVEL

N

DRAINAGE HOLE d=2 cm

>

NATURAL SOIL
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FLOWCHART OF THE BASE PRODUCTION AND DRAINAGE SYSTEM WITH
RECYCLED AGGREGATE ARISING FROM CONSTRUCTION WASTE

b ca
IN THE CENTRAL CRUSHING, THE
WASTE IS PROCESSED AND SIEVED

WASTE CONSTRUCTION 15 DIRECTED TO
RECYCLING UNIT, MECHANICALLY SEPARATED
AMD SENT TO THE CENTRAL CRUSHING

ILLEGAL DEPOSIT FROM
COMNSTRUCTION WASTE

#f P ey
CRAVEL [ DRAINAGE LAYER]I AND SAND
(BASE STRUCTURE ) - SIDEWALK BASE

RECYCLED SAND FROM THE
COMSTRUCTION WASTE
CRUSHING.

EQUIPMENT FOR THE CONSTRUCTION
WASTE CRUSHING AND SEPARATION OF
PARTICLE SIZE THROUGH SIEVES TO
PRODUCE RECYCLED GRAVEL AND SAND

RECYCLED GRAVEL FROM THE

COMSTRUCTION WASTE CRUSHING. (BIKE LAME BASE)Y

EACH METER OF THE O INFRAVIA
SYSTEM (SIDEWALK) CONSUME
NEARLY 1.500 CIVIL
CONSTRUCTION WASTE KILOS.

EACH METER OF THE O INFRAVIA
SYSTEM (BIKE LANE) CONSUME
NEARLY 2.000 CIVIL
CONSTRUCTION WASTE KILOS.

EACH METER OF THE O INFRAVIA
SYSTEM (ECO DRAINAGE
SYSTEM) CONSUME NEARLY 1500
CIVIL CONSTRUCTION WASTE
KILOS.

A TOTAL OF THE 5.000 WASTE
CONSTRUCTION KILOS EACH
METER OF THE O INFRAVIAS
SYSTEM.

JUST IN ONE BLOCK (200X50
METERS), 2.500 TON OF WASTE
CONSTRUCTION IS REMOVED
FROM THE NATURE

BULK DENSITY:
RECYCLED SAND: 1.300 Kg/m3
RECYCLED GRAVEL:1.200 Kg/m3

GRAVEL [STORMWATER DRAINAGE) AND SAND W 51 E-El_l NE (S
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FLOWCHART OF THE RECYCLED PLASTIC PANELS PRODUCTION IN THE
INFRAVIA® SYSTEM, DERIVED FROM URBAN AND INDUSTRIAL WASTE

THE RECY¥CLED PLASTIC IS SEPARATE THROUWGH THE SOCIAL PROJECT INSIDE THE THE RECYCLED PLASTIC IS
FROM THE URBAMN WASTE BY STATE PRISOMN, THE WASTE (PLASTIC) IS TRANSFORMED OMN PLATES, RAW
RECYCZLING COOPERATIVE AMD SENT TRAMNSFORMED IN RAW MATERIAL FOR MATERIAL TO THE INFRAWVIA SYSTEM
TO FACTORY IN STATE PRISON. RECYCLED PLASTIC PRODUCTION

QUALITY CONTROL AMND

INSIDE THE FACTORY, THESE PLATES ARE INFRAVIA SYSTEM SHIPMENT BATCH TO ASSEMBLY.

PROCESSED IN PAMELS FOR INSTALLATION FROTOTYPE IMN REAL SCALE

ibp
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INFRAVIA SYSTEM - ASSEMBLY

PILOT PROJECT
SAPIENS PARQUE
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'INFRAVIA SYSTEM ASSEMBLY PLASTIC PANEL
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IMPLEMENTATION OF THE FACILITIES I
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CONNECTION BOXES SYSTEM
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NATURAL GAS VAVE I_MPLANTAON - MAINLINE
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CONSUMER AND MAINLINE VALVE - NATURAL GAS

SIDEWALK

TOP VIEW

MAINLINE VALVE
LONGITUDINAL SECTION

3

CONFERENCE & EXHIBITION

NI AFELINE

|




COVER WITH SAND - FACILITIES PROTECTION
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BIKE LANE AND DRAINAGE SYSTEM
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CORNER DETAIL
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ASSEMBLED SYSTEM
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SYSTEM ADVANTAGES

* QUICK REMOVAL OF PAVEMENT.

« WITHOUT DESTRUCTION OF STREET
PAVEMENT.

« WITHOUT DEMOLITION OR GARBAGE.

* ONLY 2 WORKERS IN 10 MINUTES.

« WITHOUT TRANSIT INTERRUPTING.

+ EXCAVATION WITH VACUUM SYSTEM.

+ 100% SAFE, CLEAN AND VERY QUICK.

*+ ONLY 1 WORKER IN 20 MINUTES.

+ TOTAL REUSE OF MATERIAL.

+ COST REDUCTIONS OF IMPLEMENTATION
OF THE ORDER OF 30%.

+ REDUCTION OF 70% IN IMPLANTATION A
NEW DERIVATION (NATURAL GAS
CONSUMER)

N SHEELINE A
ibp
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SYSTEM ADVANTAGES

« EXCAVATION DEPTH BELOW 1.25 M - NO
NEED SHORING.

« UNNECESSARY THE USE OF EXCAVATION
EQUIPMENT AND THE CUTTING TOOL.

« POSSIBILITY OF USING SUCTION
EQUIPMENT TO REMOVE MATERIAL FROM
THE TRENCH.

« EXCLUDING THE POSSIBILITY OF
ACCIDENTAL CONTACT.

« FACILITIES IN DEFINED POSITIONS.

+ PRECISE KNOWLEDGE OF THE LOCATION
OF EACH UTILITY.

+ DERIVATIONS AND INTERCONNECTIONS
WITH DEFINED PARAMETERS.

NIl FPELINE A
ibp
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INFRAVIA | Sustalnable Complete Streets U] SHEELINE A
https: //wwwyoutube com/watch?v= ozSSIvMZPgY&t 6s ~ ovmeeenoene




IKT International Masterclass SP-COM e q

Option for anline participation

Sewers and Pipelines:
Construction, Operation
and Maintenance

Get the experts’ overview of the major issues and their technical back-
‘ground, refresh your existing knowledge, and get an update on intemati-
onal developments. The course is focussed on sewerage, however, it offers
insights for ather types of pipe networks as well.

This course uses core elements from univesity fectures and a master course held by Prales-
sor Bert Bossele, Scentific Director of IKT, supported by case studies and reseasch resuts from
IKT cobleagues and updates from experts ittees at CEN and
150. cmmsmmmamnpmamemnmmammwmmmmmum

oy e, b ing eadingurivesites fr el g

You can attend at KT o are given full access to. d
€an communicate with speakes and other attendees dhring the course. muummwmummmmm
from network operatoss, industry, science, research, and intematioral tandard

Key Subjects:
+ Construction and installaton of sewers and pipelines
-Opnm.mmum and rehabifation of sewers andpipe-  onal exam to receive a certficate of “Successful attendance of IKT's

FUTURE

A o Tuesday, 11 October 2016

“The couise is open to all professionals. Attendees can take an opti- Trenchless installation and renewal of sewers and
pipelines

Masterclass Sewers amlpuelm construction, cperation and HostiModerator:

-hmwmmdhmmmdmm&s " The certificate su

* Principles of assel management and smart community rdmmmsnsmnsmmmmmm;w
infrastructure successful result for the attendee.

This course is finked to partner classes in various countries - enjoy a discussion on a real international level!

International Partners

Belgium Finland Germany India
VLARIO Qe KT @sTT
R gt Ty et
Netherlands United Kingdom USA

)
IT. L)

* 11:45:12:00 International discussion
12:00 CET  Practice/Exercise
12:30 CET  LunchiStudy break.

14:00 CET  Construction by ant-and-cover method in
accordance with EN 1610
Ulrich Bohle, Member CEN WG10

430 CET EN 1610: Questions, answers, issues, remarks
Ulrich Bohle and Bert Bosseler:
open discussion with attendees/partner classes

15:00 CET Coffee break/Discussion in partner classes
15:30 CET  INFRAVIAS = m Complete Streets.

16:30 CET  Condlusions on the day, Final Roll Call
12:00 CET  End of Day 1

Professor Bert Bosseder, IKT

Head of | Education, IKT

CET = Central European Time (Berfin)
URIEST th — USA/EST -6h — India +3.58]

9:00 CET

9:30 CET

1:30 CET

12:30 CET

14:00 CET

14:30 CET

15:00 CET
16:00 CET

17:00 CET

Registration of Attendees, International Roll Call
and Introductions {onfine)
Mirko Salomon, Praject Manager, IKT
Trenchless sewrer and pipeline installation and
renewal
princples, cpporturities and risks
Bert Basseler, Scientific Director, IKT
©930-10:00 Preseatation |
* 10:00-10:15 Partner dlass discussion
10:15+10:30 Interational discuesion
 10:30-11:00 Presentation I
# 1004115 Partner class discussion
 1115-11:30  interational discussion
Trenchless installation of sewers and pipelines
- Case studies and practical demonstrations

LunchiStudy break
Trenchless construction in accordance with
EN 12889

Ulrich Bohle, Member CEN WG10

EN 12889: Discussing essential issues
Ulrich Bahle and Bert Bosseler

Coffee break/Discussion in partner classes

ssues raised by the participants to be discussed
with experts and other attendees

End of Day 2

NORMA
BRASILEIRA

ABNT NBR
16584

Primeira odigio
2017

Galeria técnica pré-moldada em concreto
para compartilhamento de infraestrutura e
dq to do subsolo — Requisitos e

métodos de ensaios

Precast concrefo technical gallery to share and order the underground
systems — Requirements and fest methads

q IKT - Institut fiir Unterirdische Infrastruktur adicionou 4
I novas fotos — em @ Balneario Cambori(
14 de selembro - @

Er

zwischen IKT und CREA-SC (Consselho Regicnal de Engenharia e
Agronomia de Santa Catarina). Gut 300 Teilnehmer im Saal.

Ver tradugao

ICS 91.100.30

ASs0CATAD
BRASILEIRA
DE NORMAS
TECNICAS

il curtir () Comentar 2> Compartilhar

des "Pi orio da Engenheria para o 8° Férum
Mundial da Agua”. Unterzeichnung eines Memorandum of Uncerstanding

| ’ \l ] |A Latin American Utility
Industry Awards

A Clarion Events Brasil, organizadora da LATIN AMERICAN UTILITY WEEK (LAUW),
certifica que o trabalho técnico

“SISTEMA INFRAVIA - INTEGRACAO ENTRE REDES DE INFRAESTRUTURA E MOBILIDADE
SUSTENTAVEL."

de autoria de
ALOISIO PEREIRA DA SILVA
foi selecionado pela comissio julgadora como um dos finalistas

na categoria GAS EXCELENCE AWARD do LATIN AMERICAN UTILITY INDUSTRY AWARDS (LAUIA).
Séo Paulo, 19 de Setembro de 2017

o0

Sergio ardim
Diretor Gera - Clarion Events Basil

www.latin-american-utility-week.com

ZISOEA

CERTIFICADO CONTECE

O Cansehho Federal de Engenharia & Agronomia (Confea). o Conselho Regional de Engenharic e
Agronomia de Parand (Crea-PR], a Caixa de Assisténcia dos Profssionais do Crea (Mutua) & a Comissgo

Organizadora do Congresso Técnico Cientifico da Engenharia e da Agronormia certificam que

ALOISIO PEREIRA DA SILVA
CARLOS LOCH
BEVERLY T. KUHN

apresentaram o trabalhe nfitulads Integragéo de redes de infraestrutura urbana — Sistema Infravias, premiado no
Congresso Técnico Cientilico da Engenharia e da Agronomia, durante.a 73* Semana Oficial da Engenharia e da
Agronomia, realizada de 29 de agosta @ 1° de setembio de 2016, em Foz 4 Iguagy (PR

Foz do Iguagu - PR, 1° de sefembro de 2016

da Siva

Prot. Licio Antéio har do Sul Eng. Civ. José Tadeu
o Fresidente do Confea

io Contecc.
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Obrigado / Thank you

Aloisio Pereira da Silva.
Civil Engineer, Dr.

FOLLOW THE INFRAVIAS PROJECT

www.infravias.com
facebook.com/infravia
twitter.com/infravias
flickr.com/infravias
apengenharia@gmail.com




