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Todas as obras que vimos ao nosso redor € suportado por solo ou rocha.

Os engenheiros geotécnicos sao responsaveis por isto.

Qualquer coisa que nao seja suportada por solo, ou flutua ou voa ou cai
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Exemplos de obras de Engenharia Geotecnica
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Existem obras que séo:

No solo : Fundac6es de edificios, pontes
Dentro do solo: Tuneis, subteraneos,
Com solo : Estradas, Aterros, Barragens.

Suportadas : Muros de arrimo.

Modificado de Atkinson (1993)




Perfis geoldgico-geotécnicos
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FAWLEY POWER STATION

TUNNEL UNDER SOUTHAMPTON WATER
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A geological cross-section of the Fawley Transmission Tunnel, a 3 metre diameter tunnel from Fawley Power Station on the southwest
bank of Southampton Water to Chilling near Warsash on the northeast bank. This tunnel was excavated in about 1964 and studied by the

3000
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present author at the time. It provided a good section through the upper part of the Bracklesham Group and into the Barton Clay. Jan West & Tonya West (c) 2007.
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Vertical Section through the Quaternary at Fawley Power Station.

Dated samples are shown at the depths recorded by Churchill, although the sub-Holocene
floor is various depths (deeper waterward) and is deeper in this section than in than in
Churchill's section. Based on records of Ian West and paper of Hodson and West (1972).
Ian West (c) 2002.



Taludes

Mina de Grasberg Mine, provincia de Papau na Indonésia

Maior mina de ouro do mundo e a segunda de cobre






Taludes




Um caso de obra




Um caso de obra
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Acidentes

Kennecott mine
—
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Acidentes

Mina de Yallourn, Australia




Acidentes

A Mina de Mount Polley

Ruptura — 4 de Agosto de 2014
Volume de rejeitos — Aproximadamente 25 milhdes de m3
de agua e rejeitos.



Acidentes

Ruptura — 5 de Novembro Agosto de 2015

17 mortos e 2 desaparecidos.
Volume de rejeitos — Aproximadamente 62 milhdes de m3

de dgua e rejeitos.



A geotecnia procura analisar o comportamento dos
marteriais particulados pensando em:

Resisténcia
Permeabilidade
Compressibilidade

O Objetivo € prever o comportamento das obras
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Curvas tensdo-deformacdo e envoltdria de ruptura

G, — 6,

(0, —0,)/2

o
»

e (%)



A\ N

=
m \ \ ,%
b \ \ \Tﬁw
= Ay =l
+
= =
-
=

éncia

Pa

b —

0RdoNS PP OjusUINY

: g e - e TR e e
- a.s. - ‘ﬂt“ w_.l ,.-al— Py g .._Sﬂ )
..n.\. 1 -u. — ......ré_. wu.i A e .u.dnr.m =
3 L_ LU o Bt 0/ Lo 1R
: m‘ g o

= e

Capilaridade — Retencdo - Resist



Efeitos da Ndo Saturacdo na Pratica
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Mecanismos Rupturas de taludes
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Chuva
-
scarregamenta fora de linha de dreénagem
acidente pomtoal (o de aleance de restriin)
[ |
by 444

{luawva

[scorregamento (como estopim) . — Avalanche ou —  Acidente extenso
em linha de drenagem com corrida de detritos {zrande raio de alcance)
concentragfo de escoamenta

Oliveira e Augusto Filho (2005)



Tipos de escorregamentos

Translational landslide Block slide

Debris avalanche

W sy wah
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U.S. Department of the Interior USGS
Lateral spread Fact Sheet 2004-3072




Tipos de escorregamentos

Surface of separation

Crown cracks

Surface of rupture

Main body

Foot Toe of surface of rupture

U.S. Department of the Interior USGS
Fact Sheet 2004-3072




Y FAILING MASS

Surface slide Edge slide

FAILING
MASS

/

SOIL

Shallow flow slides Base failure (spreading)

DUMP

SOFT SOIL

BEDROCK — 3= '

SOIL COVER

Block Translation foundation circular failure

FAILING
MASS

Circular Arc failure Toe spreading

Indian Institute of Technology



Escorregamentos

Alteracdo da geometria

colocacdo de sobrecarga

infiltracdo de agua

desmatamento e poluicdo ambiental

mudanc¢a de inclinagao

corte no pé do talude

aterro a 2




Andlise de
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Duncan & Wright (2005)
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Superficies de ruptura
antigas

Figure 4. March 2008 Landslide (ou in black), hosted g*sfﬁ;r/éIWWW'OZQSOZ@OV/h ard_info_hwy87_200
in Ancient Landslide (outlined in red). '




Técnicas para solucdo de problemas

Estabilizacdo de taludes com firantes e
estaca prancha

Tieback

Cais=on

Landslide

O\



Técnicas de Estabilizacdo em Aterros

Primary Geogrid Reinforcement

1H:1V or Flatter Reinforced

—
n
o

Flatter

Property Line

1H:1V or Steeper Reinforced (Wrap-Faced)
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Property Line

www.geogrid.com

Embankment

" Soft Soils *




Block removed

Netting over near-surface.
shattered rock debris

Spr‘aged Concrete
over bolted mesh

Drainage hole——___£4

Fack bolts and
dowel bars

o - WS
e "I).."}‘-""‘:'C‘ N
http://www.tecnosolo.com.br/servicos/cortinas.html

Rock trap Ground anchors fixed
and fence into stable ground
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Salvador - Foto: Prof. Luiz Edprfundo Campos




Morro do Macaco - Diddema — Foto FAMMarinho




Aterro de residuos solidos — Itaguecetuba — FotgZ FAMKAarinho
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Area de mmerogoo de saibro - Moronddba Fo’ro FAMMonnho




Area de mineracédo de saibro - Marandy8a — Foto : FAMMarinho
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Fluxo de dgua no solo

Evaporation

Infilration

FPrecipita §orn

Confining unit

Natural conditions

Riparian zone

Strearm

wWater-level declines

Precioitaon
Evaporaticn
Fumping well

Riparian zone

Ground-water flow

Confining unit

of ground-water
development

Environmental effects ?
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Fluxo de Agua

Phreatic Surface in Upstream Dams

Influence of heach permeability variation for nonhomogeneous embankments

K phreatic K
pon\d lL surface  KofK l°
74 N kY

Kpfk = 1

Ke= 0

Influence of heach width for homogeneous, anisotropic embankments

— —r
afky=10 R

Ke=0
(impermeable foundation) after: Vick 1983

k, = permeability at the edge of the pond water at the slimes zone
ko = permeability at the spigot point (dam crest)

ke = permeability of foundation

ki, / k, = anisotropy ratio (horizontal vs. vertical)

AN\



Coanse Fraction - Sands

Starter Oyhe

Downstream Construction Method

R

Starer Oykn

Upstream Construction Method

Cosrse Fracson - Sands

Stantes Dyhe

Centerline Raise Construction Method

Indian Institute of Technology



Fluxo de Agua em Barragens

Distribuicdo de cargas hidraulicas
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Distribuicao de vetores de fluxo



Fluxo de Agua em Barragens de Rejeitos

NORTH SOUTH

Bentonite Amended Slope

z FTB Pond

Flotation Tailings

Pump to FTB Pond
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Fluxo de Agua em Valas
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Estudos do Movimento da Agua em Meio
Nao Saturado na Solugao de Problemas
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Modelo Fisico do Problema




Previsao de Comportamento
Hydrus 1D
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Mdafinho & Sousa Pinto (2002)




Andlise Numérica versus Dados Experimentais
Calibragao do Modelo
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Casos Bidimensionais em Pilhas de Minério

Teor de umidade volumétrico
T (dias) =1 351 517 678 833 984 11,29 12,70

—— —— —

Abrdo & Marinho (2004)



Adensamento

Pressdo de pré-adensamento - O a

Reta Virgem /

log o’




Adensamento

Self-weight consolidation
Undrained base:

1l low effective stress l
1  low shear strength o’ i
1 1UW dﬁﬂﬂlty 300 kPa 420 kPa 120 kPa
D i]]. ed base' Pore pressune Final effective siresss
|  higher effective stress  2kP2 20
1 higher strength
1 higher density
1 relies on suction

above water table 420 kPa 320 kPa
Pore pressure Final effective stresss 23 188
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Adensamento

=0—Coarse tailings —& Fine tailings —@® ‘Unflocculated dredged clay

Weight percent solids
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35.0%
30.0%
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0.01

Self-weight consolidation data Mud Farming data

All materials farmed to =20 kPa in
6 - 16 weeks irrespective of
discharge density, particle size
distribution or flocculation

0.1 1 10

Years since deposition (logarithmic scale)
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Adensamento

Interface Height

Void Ralio

Hydraulic Conductivity

AYi
Salid-iquid interface 1l
Sediment formation line
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Time ——>»
(a) Self-weight Settling

W

Effective Stress

(b} Volume Compressibility

k=Cre®
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Waoid Ratio
() Hydraulic Conductivity

Ito & Azam (2013)



Modelos

Dois tipos:
llustrativos
Previsao

Modelo de PrevisGo — deve ser capaz de prever o comportamento do

Modelo ilustrativo — Nos da uma visdo geral do comportamento do so|0/

solo em condicoes reais.




Modelos Fisicos

Usados quando a teoria apresenta grandes simplificagoes e
aproximagoes ou quando a solugcdo numérica é complexa e
demorada

Os modelos fisicos sdo pouco usados na geotecnia hoje em dia.

Exceto o modelo com centrifuga.

~ o -
Estudos do comportamento mecdanico da obra =

Validacdo de andlises numéricas

Estudos paramétrico




Modelos para os materiais

Modelo linear e eldstico
Modelo ndo linear e eldstico
Modelo Mohr-Coulomb
Modelo "Cam Clay”

Condicoes de contorno
Ancoragens, geotexieis, etc.
Carregamentos

Agua









