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SUSTENTABILIDADE

Capacidade de algo se manter ao longo do tempo,
envolvendo a capacidade de um sistema, processo ou
organizacdo em manter-se estavel e em funcionamento,
enquanto atende as necessidades do presente sem

comprometer as necessidades das futuras geracdes
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Comparativo de Emissao de Carbono - Asfalto vs Concreto
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Comparativo Financeiro: Asfalto vs PUC (Concreto com Macrofibras)

Asfalto - Custo Acumulado
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NORMAS E RECOMENDAGOES
INTERNACIONAIS

Historico
Pavimento
de Concreto

Os pisos de concreto armado foram
desenvolvidos de maneira independente
por dois engenheiros suecos: A. Losberg e
G.G. Meyerhof. O primeiro, engenheiro
estrutural, desenvolveu seus estudos na
Suécia, enquanto, da area de mecanica dos
solos, desenvolveu seus estudos

experimentais nos Estados Unidos.

A. Losberg e G.G. Meyerhof
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Harold M.
Westergaard

Harold Malcolm Westergaard (9 de
outubro de 1888 em Copenhague,
Dinamarca - 22 de junho de 1950 em
Cambridge, Massachusetts, Estados
Unidos) foi um engenheiro estrutural
dinamarqués. Foi professor de mecanica
tedrica e aplicada na Universidade de
lllinois em Urbana e de Engenharia Civil em
Harvard.

Fonte: https://en.wikipedia.org/wiki/Harold_M._Westergaard

Teoria do Concreto Armado




4 vo Congreso Iberoamericano

de Pavimentos de Concreto Pavimento Urbano de Concreto - BRASIL

2d° Congreso Iberoamericano de
/ Pisos Industriales de Concreto

eeeeeeeeeeeeeeeeeeeeeee

@y))\% §IFIC > IccYe

ACI 360R-10
Guide to Concrete Floor Guide for Construction of Guide for the Design and
and Slab Construction Concrete Pavements Construction of Concrete
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Guide to Design with
Fiber-Reinforced
Concrete

Reported by ACI Committee 544

Fig. 5.1a—Concrete slab-on-grasnd reinforr
v (2.5 kgm') of synthetic maesofiber (Cle
Mart and Convention Center, Cx»velanc H).

Fig. 5.1b—Concrete runway reinforced with 66 1o 55 Ib

2 GUIDE TO DESIGN WITH FIBER-REINFORCED CONCRETE (AC! 544.4R-18)
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Fig. 5.1c—Concete canal reinforced with steel mesh (top)
and

5 b vd’ (4.5 kg'm’) of synthetic macrofiber (bottom)
(Pima-Maricopa Irrigation Project, Sacaton, AZ).

‘combination of fiber stiffncss and interface bond-slip char-
acteristics that is used as a stresscrack width relationship.
Parametric studies on both models showed that the average
crack width was reduced by increasing fiber content. inter-
facial bond strength. and frictional force by the base. The
simulated results were compared with the field measure-
menis of three slabs in service with different bay sizes of
118 x 118 fi. 131 x 131 fi, and 164 x164 fi (36 x 36 m, 40
X 40 m, and 50 x 50 m), respectively. Both methods accu-
rately predicted the crack opening measured from field trials
(Destrée et al. 2016).

FRC has also been used in topping slab applications
such as bridge decks and parking garages. The thi
for topping slabs is typically small. making it impractical
to maintain concrete cover for steel reinforcement. Fibers
may be used as a sole reinforcement for topping skabs as a
means of crack control. 1o provide the required post-crack
moment capacity. or both. FRC overlays have been used for
concrete or asphalt pavements. The design of FRC thin over-

ACIl 544 4R-18

( ac American Concrete Institute
Always advancing

Chicago, IL).

v (39 10 50 kg'm’) of steel fibers (O Hare Airport runway.

ays bonded to asphalt pavements s discussed in Harrington
and Fick (2014),

aci® American Concrete Institute — Copyrighted © Material ~ www.concrete o
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s 2020

Concreto — Determinacao da variagao
dimensional (retragdao ou expansao linear)

Concrete — Determination of dimensional variation (shrinkage or linear
expansion)
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JUNTAS - TRANFERENCIA DE CARGA
. ) —Tapered—shape allows slab to
Table 5.1—Dowel size and spacing for round, square, and rectangular \ shrink without being restroined
" \ with o thin bond brecker on top
dowels g \onc bottom surfaces
Slab depth, Dowel dimensions, " in. (mm) Dowel spacing center-to center, in. (mm) \ A\\ -----
in. (mm) Round Square RectangularfF Round Square | Rectangular ‘ Rkl 3
~ /Y material on bott
5t06 3/4x 14 3/4x 14 3/8x2x12 12 14 19 b~ T
(130 to 150) (19 x 360) (19 x 360) (9 x 51 x 300) (300) (360) (480) \ 4
Tto08 1x16 1x16 1/2x2-12x 12 12 14 18 CEnRRd
(180 to 200) (25 x 410) (25 x 410) (13 x 64 x 300) (300) (360) (460)
9to 11 1-1/4 x 18 1-1/4 x 18 3/4x2-1/2x 12 12 12 18
(230 to 280) (32 x 460) (30 x 450) (19 x 64 x 300) (300) (300) (460) WA T—
tangular—shaped ~

*ACI Committee 325 (1956); Walker and Holland (1998). plate dowel

"Total dowel length includes allowance made for joint opening and minor errors in positioning dowels.

iRectangular plates are typically used in sawcut contraction joints.
Notes: Table values based on a maximum joint opening of 0.20 in. (5 mm). Dowels must be carefully aligned and supported
during concrete operations. Misaligned dowels may lead to cracking.

*** Foto retirada do ACl 360-11 ***

A formed void space or o compre

vertical faces wit

thin bond brecker on top and bot
surfaces to allow horizontal moven
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) Designation: C 309 - 06

Standard Specification for
Liquid Membrane-Forming Compounds for Curing Concrete’
Tl et o A apymnd o s by el of B Evpisems of D

1. Scope*

1.1 This specification covers liguid membrans forming
compownds saltable for appbication %0 concrete serfaces 1
roduce e lows of waker during the carly-hardening persd
White 4 b6 g composads scrve the
additional purpose of rodecing the IOmPOraure rse in Coscrone
cxposed 1o fadiation from Mo wn, The mentesnc-fonmsg
composnds coverod by tis speaiticason ane suitable for use a4
curing modia for fresh concrete, amd may alwo be used o
Barther cering of coscren: after remaval of fomms o afler il
moist cering

Nore | —This specification sddrcwes oaly those perperties ol in
Sectboen 3 reagh £ Membne berwing omguands with spevil prip
cruey i dadng botier w8y roeson. sussnun wolads costost. 10w dance
| bl proisiame wnd ton b ference

s s n

1.2 The values stxied in ST smits are %0 be reganied s the
sandard The values given in parcathoes ane provided o
informational purposes oaly.

13 The following precaitionary cuvest perisins only %0 the
e methods poetion, Section 10, of this sgevincation: Thir
wnaedand does ok purpvvt 10 avkdress @il of I safery concems,
if any. associused with it e, # is the respovnibitiey of the user
of 1his snandkenl a0 esbiioh apprepeide safery and Aeuirh
pactices omd determine the apyWicabliey of srgulaory fimite
foms priur i e,

14 The tear of this standaed reforeaces notes sad footooes
wiech provide explasssory masenal. These notes and foolnates.
shall moe be comsiderad an roquisements of the stasdind

ey e purialitin ( ASTV Clummnes €00
3 Cumarene Agie gates wl b the vt sognaainls ) o Sobussnmstes
(08 23 s Coring Macrioh

Comens ciion approned bome | S008Il

@ dene JUOR Cngety
vt i TN L oo olicin sppwsnad 8 00 a0 € 30 -0

2. Referenced Documents

ASTA Ssamfunts

C 150 Test Method for Waser Retention by Ligquid
Memteanc-Forming Curssy Compounds for Concrete

C 1315 Spesification fee Liqusd Membeane- Foming Com-
mounds Haviag Spectal Properties for Curiag and Sealiog
Comrewe

36 Test Meod for Flash Powe by Tag Closed Cop Tester

%69 Tew Method for Evalusting Degroe of Sewtling of
Paimt

> 88} Tormincdogy Relating o Plastion

D138 Test Method for Senling Propentios of Traffic Paists
Duning Storage

234 Test Method for Volatde Content of Coatiags

D300 Pracice S Determsting Volasle Ovpane Com-
possd (VOC) Content of Palnts and Refased Coatings

F 1347 Tost Methaod for Color and Coloe- Difference Mea
surement by Tristmulus (Filier) Colocimenry

A Classificathon

LI The follkowing types of hquid membeane: Keming com
pousds ane included:

L1 Tipe [Clear or traasiucent without dye,

312 Tape 1-D—Choar cx tramduent with fagitie dyr, and

LL3 Tygw 2 White pigmestcd

1.2 The salids dissolved in the velicle shall be coe of the
Solkraing chiscs

121 Class A No restriction.

3,22 Claxs B—Must b o roun s defined (8 Termmology
D853

Nt T Permumens oobors cther Ban whote_ or aeher swniel @tibses.
are heyoad the sope of S spevification st s Wit in aepotativn
Ierween e purchaser wnd e spyier

Lt v bt el b (e Sk s Dbt Sammnary gy
e ANTM weness

A Sumemary of (hanges secthom spprars o She ond of (s danderd,
Conn gt © ATV i 15 s s Do P fas GO el Comaabion. % 1MZS 5908, Lt Shuten

e L e
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