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. Qué es?

sS
passion for prog"®

Objetivos principales:

 Apoyo a cimentaciones

« Contencion de cortes verticales en excavaciones
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BAUER Group

The three segments

Construction

= Target ~ 40 % of
total Group revenues

= Global provider for
specialist foundation
engineering and
services in the field of
infrastructure and
engineering works

" Focus on complex,
international projects

= Target ~ 20 % of
total Group revenues

= Activities in the field of
environmental services,
mining, geothermal
energy, well drilling and
well engineering materials

Target ~ 40 % of
total Group revenues

Market leader in
specialist foundation
equipment

New products for
mining, deep drilling
and offshore drilling

85 % of revenues
from sales abroad

Multi-branding
strategy
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BAUER FUNDACIONES PANAMA, S.A.

» Pilotes fundacion y pantallas de
pilotes,

* Anclajes pasivos y activos,
* Muros Pantallas,

* Pilotes ductiles,

* Mejoramiento de Suelos,

* Proteccion de taludes concreto
lanzado
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MURO PANTALLA

. Qué es?
e Es un muro de concreto reforzado

« Construido en un zanja profunda sin apuntalamiento de las
paredes gracias al uso de lodo de perforacion.

Objetivos principales:

 Apoyo a cimentaciones

« Contencion de cortes verticales en excavaciones
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MURO PANTALLA

Aplicaciones Principales:

Cajones de Cimentacion (Sétanos, Estacionamientos)

Tunel Urbano (Metro, Vehicular, Pasos a desnivel)

Muelles

Presas

Pozos (Bombeo, Ataque, Salida)
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METODOS

Cuchara Bivalba Hidrofresa
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METODOS

Cuchara Bivalba:

Cable

Limitada por el peso de la cuchara
Grua con winches caida libre

Penetracion eficiente en suelo con
uso de picas

Uso eficiente hasta 40m, se puede
usar hasta 100 m

Hidraulica

Gran fuerza de cierre debido al uso
del sistema hidraulico

Grua con mangueras hidraulicas

Penetracion eficiente en suelo duro
con uso de picas

Uso eficiente hasta 40m, se puede
usar hasta 80 m
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METODOS

Hidrofresa
Picas SB Picas conica RSM
hasta 50 MPa hasta 100 MPa
6-7 m3/hr 2.5 m3/hr

Profundidades hasta 200 m y mas

Rodillos (roller bits) HRC
> 100 MPa

<1 m3/hr

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen



PROCEDIMIENTO CONSTRUCTIVO

Componentes:

Muro Guia

Asegurar el alineamiento correcto del muro

Proteccion contra inestabilidad de la superficie debido a la fluctuacién del
lodo de perforacidén

Soporte para la parte superior de la trinchera (influencia del peso de la
maquinaria)

Apoyo para

il
U
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PROCEDIMIENTO CONSTRUCTIVO

Componentes:

Hidrofresa / Cuchara

Excavacion de la trinchera

Remocion de material excavado

Control de la verticalidad
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PROCEDIMIENTO CONSTRUCTIVO

Componentes:

Bentonita (Lodo de Perforacion)

Soporte de las paredes de la trinchera
Hidrofresa: Enfriamiento para las ruedas de la hidrofresa

Hidrofresa: Transporte del material excavado
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PROCEDIMIENTO CONSTRUCTIVO

Instalacion de Equipos



PROCEDIMIENTO CONSTRUCTIVO

Instalacion de Equipos



PROCEDIMIENTO CONSTRUCTIVO

Secuencia
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PROCEDIMIENTO CONSTRUCTIVO

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen



PROCEDIMIENTO CONSTRUCTIVO
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PROCEDIMIENTO CONSTRUCTIVO
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PROCEDIMIENTO CONSTRUCTIVO
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PROCEDIMIENTO CONSTRUCTIVO

2.80m

Traslape entre paneles
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ASEGURAMIENTO CALIDAD

Concreto:

Asentamiento (slum) : app.7 - 8“
Fraguado (tiempo de transporte)

Velocidad de vaciado

Resistencia a la compresion
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ASEGURAMIENTO CALIDAD

Acero:

Comprobacién de dimensiones
Comprobacién visual de traslapes

Rigidizadores

Separadores

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen



ASEGURAMIENTO CALIDAD

Bentonita:

Viscosidad (Embudo de Marsh)
Densidad (Balanza)

Filtracion (Filtro Prensa)

Contenido de Arena

Resistencia a cortante
PH

Temperatura
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ASEGURAMIENTO CALIDAD
Verticalidad:
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ASEGURAMIENTO CALIDAD
Verticalidad:

87 Check flaps pressure transducer
201 Set trench panel number

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen



PROYECTOS

Metro Linea 1 Panama:

4 Estaciones

12 de Octubre + Trinchera Norte —
14.000 m?2

Fernandez de Cordoba -
7.600 m?2

Estacion Maranon
- 7.900 m?

Iglesia del Carmen
- 8.300 m?

Aprox 37.800 m? muros
diafragmas

Con 25.700 m2 en roca
RQD =270 %
avg. UCS = 20 Mpa

Espesor de los muros
1,0 m

Profundidad prom 27,5 m
de 22 to 29 m

Ejecucion: 2011-2012
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PROYECTOS

Estacion Aeropuerto, Doha, EAU:

Estacion Subterranea Tren de Alta Velocidad

Espesor 1.50 m — 24,000 m?

Espesor 1.20 m — 8,750 m?2
Profundidad: 36 m

Ejecucion: 2010
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PROYECTOS

Tuneles en Hong Kong:

Estacion Subteranea — Tren de Alta Velocidad

220,000 m2
Profundidad promedio: 29 m

Ejecucion: 2011-2012
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Concrete Cut-off Walls for Dams
Principles and Applications
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Special Foundation Services For Dams Worldwide
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Special Foundation Services For Dams
Worldwide —
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Customers‘ Requirement (bam Operator)
Dam foundation without admissible leakage water
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Customers‘ Requirement
Dam foundation without admissible leakage water
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Two-phase Concrete Cut-off wall
The Main Equipment — Trench Cutter + Grab
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Two-phase Cut-off wall
The Principle

Mixer

- )
6 plpes/(\‘
»__— Desander
[
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Two-phase Cut-off wall
The Principle

Explanation of panel overcut requirements down to 150 m wall depth

P o32m G
-l B

Secondary
Panel ! Overcut length

—hd——rq—

G4m {]4m

Secondary Secondary Secondary
Panel Panel Panel

Primary and Secondary Panel Layout
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Two-phase Cut-off wall
Pre-treatment of the Rock formation next to the COW-line

Top View on CoW

@ @ @
13 m 2.40 m 3.20 m
> <€ >
X \ /
13 m
@ @ @ @
€ >
ca.5-6m Primary and
Pre-Treatment secondary

Holes panels
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Two-phase Cut-off wall
Quality Assurance and Verification of the works

Cut-off Wall - A well defined barrier element

O

Pictures turned upside
down for better visibility
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Two-phase Cut-off wall
The Plastic concrete / The joints between the panels

Concrete dyed for better
visibility

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen
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Plastic Concrete Diaphragm Walls for different
Stages — Dam-construction Embankment Dam

Peribonka Dam, Canada

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen
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Cut-off Walls constructed with Trench Cutters
Project Examples - Peribonka HE Development, Canada 2006

Project Data:
Client: Hydro Quebec
Purpose: 385 MW Hydroelectric Power Plant 2,2 TWh annually

BAUER's Scope of Works Cut-off wall:
Drilling & Grouting: Drilling ~13.000 lin m
Injection ~ 5.500 to cement

Construction of 3 Cut-off / Diaphragm Walls:

Max depth: 116 m

Wall surface: 25.000m?

Thickness: 1200 and 1500 mm

Soil: Sand, Cobbles and Boulders, rock socket in Granite >200MPa
Techniques: Cutter with round shank chisels and roller bits, plus Hydraulic

Diaphragm Wall Grab and Chisel



Plastic Concrete Diaphragm Walls for different
Stages — Dam-Construction — Concrete Dam

Punatsangchhu-1 Dam,
Bhutan

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen
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Cut-off Walls with Trench Cutters
Project in execution — Punatsangchhu-1 HEPP, Bhutan 2012

Project Data:

Owner: Punatsangchhu HE Project Authority

Client: Larsen & Toubro, India

Coffer-Dam size: 10 m high, 170 m long

BAUER's Scope of Works:

Cut-off Wall

Max depth: 75 m

Wall surface: 6,100 m?

Thickness: 1200 mm

Soil: Alluvium - cobbles and boulders, rock socket in

Gneiss (~ 200MPa)

Techniques planned: Cutter with round shank chisels,
plus Diaphragm Wall Grab and Chisel



Plastic Concrete Diaphragm Walls for different
Stages — Upgrading of an Existing Dam

Hinze Dam, Australia

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen
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Cut-off Walls constructed with Trench Cutters
Project Examples - Hinze Dam Upgrade Stage 3 , Australia 2009

Project Data:

Owner: Gold Coast City Council
Client: Hinze Dam Alliance
Scope: Upgrade from level 93,5 m to 108 m

BAUER‘s Scope of Works:

Cut-Off wall

max depth: 55m

Wall surface: 8.300m?

Thickness: 830 mm

Soil: Greywacke and Greenstone (Basalt) in different grades

of weathering,
Chert rock (~180 MPa)

Techniques: Cutter with round shank bits



The Main Rig: the BAUER Trench Cutter
Depth: Cutting for 150 m wall depth and deeper...

2005 2010
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The BAUER Trench Cutter

Cutter development as precondition for deeper Cut-off walls

Trench-Cutter
Cutting Depth Development
0 Year —a— Brombach Dam,
G
1984 1992 1997 2005 2010 ermany
-50 A —a— Laarkirchen Disposal
Site, Austria
%5 A
L -
oo 100 LNG Tanks Chioda,
J< Japan
O 150 A
—a— Peribonka Dam,
200 Canada
A —Aa—NN
-250 -
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The BAUER Trench Cutter
Geology: ... cutting through bolders and solid rock

Cutting in solid rock was developed in
1996 by BAUER using Roller bit-cutter
wheels.

The successful cutting through granite
and gneiss boulders was a step that
followed at the beginning of 2001.

Cutter wheels sets for different
geology

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen
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Mixed-in-Place by Cutter Soil Mixing (CSM)

Principles and Applications

© BAUER Spezialtiefbau GmbH, D-86529 Schrobenhausen
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Seepage Cut-off Wall

By CSM=Cutter-Soil-Mixing
Lake Okeechobee, Florida
Herbert Hoover Dike



FLORIDA

Lake
Okeechobee \
*3rd Largest Freshwater Lake
w /in continental U.S.
*Depth ~12 feet
*140-mile dike built after 1926

& 1928 Hurricanes
*155 mile cross-state waterway



HHD HISTORY

In the 1930s, a larger system of levees was built around the lake. The
U. S. Army Corps of Engineers constructed levees between 1932 and
1938. A major hurricane in 1947 prompted the need for additional
flood and storm damage reduction work. The new dike system was
completed in the late 1960’s and named the Herbert Hoover Dike. [1]
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US Army Corps
of Engineers



US Army Corps
of Engineers



Project Objectives

USACE

*Protect lives and property

Stabilize and secure the aging dike

BAUER Foundation Corp. (BFC)

*Perform safely

*Work efficiently

GEOSYNTEC

*Provide Geotechnical Engineering and Permitting assistance
* Development and Implement QC Management System
*Capture large amounts of QA/QC data for logical presentation
*Integrate QA/QC function with our GIS capabilities

~

wall

s
:



Project Approach, Scope of
Services

Work Plan Development m
e Contractor Quality Control Plan
* Accident Prevention Plan of Engmeers
* Environmental Protection Plan
e Stormwater Protection Plan
Permitting: (State and Local Agencies)
— FDEP — General Air Permit (bag house silo)
— FDEP — NOI and NPDES Permits

— SFWMD — Consumptive Water Use (lake &well)
CQC Management
GIS Data Management “Wall Tracker”
e
i
I“ wall



PERFORMANCE CRITERIA

Continuous CB Wall
Panel Width <34 in (25 in)
Average CSM Panel Length 58 ft

UC Strength 100 — 500 psi
K= 1x 10 ® cm/sec or less



Herbert Hoover Dike Reach 1 Task Order #6
Work Platform






Herbert Hoover Dike Reach 1 Task Order #6
Work Platform
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Herbert Hoover Dike Reach 1 Task Order #6
Soil Preparation — Pre-Drilling



Herbert Hoover Dike Reach 1 Task Order #6
CSM Cutoff Wall



CSM Process

Wall Characteristics

* Highly Impermeable 00’77
— 10°to 10 2cm/sec C,g 'o/el
Y, ey
* Strength Range b,
100 - 500 psi Q//
- - psi
* Avg. Strength
— 300 - 350 psi Intersecting
Panels - Water
Tight J
‘ Primary ‘ Secondary ‘ Primary ‘ Secondary ‘ Primary ‘

Monolithic = No Cold Joints



Herbert Hoover Dike Reach 1 Task Order #6
CSM Cutoff Wall

Figure 6
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2.b) Cutting & Mixing

POSITIONING OF CSM

CUTTING & MIXING
PRIMARY PANELS

=

(\ -Unit
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CUTTING & MIXING
SECONDARY PANELS

=l

Bl
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CSM
Work sequence

Loosening and
mixing while cutting




CSM
Work sequence

Loosening and
mixing while
descending

backflow of excess
material

mixing and
homogenizing during
extraction

69




CSM
Work sequence

Loosening and
mixing



Cutter Soil Mixer (CSM)






CSM Quality Control Systems
Smart Soil Mixing System

Fully instrumented to convey real time information

Instruments to control:

e Verticality on “X” and “Y” axes

Torque on cutting wheels

Wheel speeds /

Direction

Flow rates

Slurry injection



Production Log
Depth

Time

Flow

Pressure









Herbert Hoover Dike Reach 1 Task Order #6
Quality Control - Verification Drilling



* Unconfined
Compressive
Strength

* ASTM D2166



* Verification
Coring & Photo
Log



Core sample of
demonstration
wall



e Downhole Video
Log

* 360 degree view
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