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The Panama Canal will celebrate its centenary in
2014. The huge expansion program currently under
way should see it through the next 100 years, as

THE NEXI

Jan Kop and Willmar Muller explain
H U N D R E D Y E A RS WRITTEN BY: MARTIN ASHCROFT
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General view of the
Atlantic locks site

GRUPO UNIDOS POR EL CANAL

he $5.25 billion Panama Canal
Expansion Project is Central
America’s most visible
infrastructure program and
the largest project in the
canal’s near 100 year history. When it
was opened in 1914, it offered a cost
saving alternative for shipping to avoid
the lengthy route around Cape Horn, and
a much safer trip than could be expected
through the Strait of Magellan.

In the century since it opened,
however, global maritime traffic has
multiplied several fold, and the size
of vessels has grown well beyond the
capacity of the existing canal. It’s a
testament to the importance of the
Panama Canal to world trade, however,
that it has lent its name to the modern
definition of ship size—Panamax,
and post-Panamax.

The existing sets of locks, which raise
ships 88 feet (27 meters) above sea level,
define the Panamax standard, which
limits the size of container vessels to a
maximum of 5,000 TEU (twenty-foot
equivalent units). To accommodate the
transit of post-Panamax vessels up to
13,000 TEU, and guarantee the future of
the Panama Canal as the natural route
for international trade, it became clear
several years ago that a major expansion
program would be required.

The Panama Canal Authority
(Autoridad del Canal de Panama - ACP),
came into being after the United States
finally granted ownership of the canal to
Panama on 31 December 1999. In 2006




A NAFISTAR COMPANY

WORKING TOGETHER WE
CAN MAKE YOUR BUSINESS
GROW EVEN MORE.

As a pioneering innovator for over 180 years, from inventing the
first mechanical reaper that helped feed the world, to supplying a
fleet of trucks that is helping to double the capacity of the Panama

Canal, Navistar has led the way.
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Atlantic lock construction, upper, middle and lower chambers,
and corresponding water saving basin excavations

a national referendum

percent of the population
voted in favor of the

GRUPO UNIDOS POR EL CANAL

post-Panamax locks, one

Miraflores Locks at the
southern end of the canal

-
was held in which over 76 southwest of the existing
3 | 2

expansion of the canal.
The expansion program
will almost double the
capacity of the canal,
and involves several
different projects along
its 80 kilometer (50 mile)
length, including a new Pacific Access
Channel to bypass Miraflores Lake,
wider channels along its length and
deepening of the existing waterway.
The most expensive and prestigious
aspect of the project, however, is for
the construction of two new sets of

BILLION

Value of new locks
contract

on the Pacific side, and
the other to the east
of the existing Gatan
Locks on the Atlantic
side to the north.

Four international
consortia were
prequalified for the $3.2 billion
project and three were involved in
the final bidding process. The request
for qualifications (RFQ) was issued in
August 2007, followed by the request for
proposals (RFP) in December. Eighteen
months later, the decision was made in

INTERNATIONAL® TRUCKS

Y

As a pioneering innovator for over 4.
180 years, and the parent company
of International Truck, Navistar has
always pushed the boundaries of
what is possible. From inventing the
first mechanical reaper that helped
feed the world, to supplying a fleet of trucks
that is helping to double the capacity of the Panama
Canal, Navistar has led the way. Our advanced
engineering and state-of-the art manufacturing are
backed by a customer-centric approach to building
trucks, buses, RVs, military vehicles and engines.
Now, more than 170 INTERNATIONAL® trucks are
working for the ongoing Panama Canal-widening
project, in Il different applications, including dump
trucks, concrete mixers, water pumps and cranes.

www.navistar .com
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\products -..u«..f.. yide MJJMW < distribltors! July 2009 to award the

Ours products are in almost all type of vehicles, sharing over 80% of participation.

MICHELIN RADIAL tires provides to GUPC, lower cost/hour work and greater
equipment availability.

contract to Grupo Unidos
Por el Canal (GUPC).
GUPC is a consortium
comprising Sacyr
Vallehermoso of Spain,
Impregilo of Italy, Belgian
dredging specialist and

GRUPO UNIDOS POR EL CANAL

MICHELIN

Since 2010, Michelin has held a contract with GUPC
to supply the tires for equipment operating in the
Panama Canal Expansion Program.

Through its local distributors in Panama, Durallantas
and Kaltire, Michelin is supplying the best products,
options and services, most of them related to handling,
control and repair.

In this way we obtain the best result in terms of
performance, as well getting the best cost per worked
hour and the maximum productivity of the equipment.
Together, Michelin, its distributors and GUPC are
overcoming the challenges of the operation and ensuring
compliance in the delivery time of this project.
www.michelin.com

civil contractor Jan De
Nul and the Panamanian
construction company
Grupo Cusa. The ACP
announced that GUPC
had submitted the “best
value” proposal for the
new set of locks during
a public event held on Wednesday 8
July 2009. This was considered such an
important event that it was broadcast
live on Panamanian television.

“The ACP had very stringent criteria
which included a technical evaluation
and a financial evaluation,” said Jan
Kop, co-ordination manager for the joint
venture and acting project director at
the time of the interview. “The technical
package was studied first and evaluated;
they had a system to award points for
various technical subjects, working
methods and experience of previous

9,000 v

Capacity of Panamax vessel

Excavation work in progress

www.michelin.com
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MICHELIN

Michelin introduced the first radial tire in 1946, since when
we have been a driving force in the development, innovation
and technology of new tires and support services to
customers. Michelin is a world leader. We manufacture
around 176 million tires per year and 36,200 marketed
products. We have commercial presence in 170 countries,
with 69 factories in 18 countries and a workforce of 115,000

works of comparable
scale.” At the 8 July
event, the ACP revealed
the technical scores and
opened the consortia’s
sealed price proposals. A
final weighted score was
calculated, constituting 55

employees. Michelin has tires for many different vehicles;
trucks, cars, motorcycles, pickups, aircraft, mining and
industrial equipment. Michelin is committed to social
responsibility and is constantly developing technologies for
the conservation of environment.

www.michelin.com

percent for the technical
proposal and 45 percent
for the price submission.
“There could have been
a possibility that the one
with the highest technical
score but a lower financial
score could have won the contract, but
as it happened there was no doubt who
was the winner,” said Kop.

GUPC entrusted the conceptual design
for the locks project to US-based wet
infrastructure specialist MWH Global.
“The first part of our contract was to
verify that the ACP’s basic conceptual
design was viable,” said Willmar Muller,
project controls manager for GUPC.

The plan is for two new flights of locks
to be built parallel to, and operated in
addition to, the original locks, each
supported by approach channels. One
complication here, however, is the layout

Construction on the Pacific site

Our Progress does not stop.

Michelin has been always looking to make  Therefore, while the world is moving, you

“THE FIRST PART OF OUR CONTRACT WAS
TO VERIFY THAT THE ACP’S BASIC
CONCEPTUAL DESIGN WAS VIABLE”

can be sure that Michelin will move
together with you everywhera.”

the best tires in the world. From tires for
aircrafts, to the giant tires used in civil
engineering projects, until the tires used in
racing sports, all of them has born from
the most advanced technologies,

The Michelin's “Know How" exists for you
to constantly gain in performance,
comfort, safety and economy.

www.michelin.com
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CONCRETE

COOLING SYSTEMS

NR Koeling BV | P.O. Box 95 | 2920 AB Krimpen a/d llssel | The Netherlands

T +31-(0)180-545111 | F +31-(0)180 545110 | info@nrkoeling.nl

www.nrkoeling.nl

o

The water used for the concrete is cooled down by a chilled water
unit. This chilled water unit is connected to a buffer basin and
recirculates the water to keep the low temperature.

From the cold water basin the water is supplied to the batching plant.

Flake Ice is produced by rotating Ice makers connected to a refrigerating
system. The produced Flake Ice is stored inside a Rake system. From the
rake the Flake Ice is distributed to the batching plant.

N.R. Koeling bv

of the existing locks on
the Pacific side. Currently,
ships entering the canal
from the Pacific are raised
to 18 meters in two stages
at the Miraflores Locks,
then travel at this level
for three miles through
Miraflores Lake before
being raised an additional
9 meters by the Pedro
Miguel Lock.

The new locks have
been designed as a single
structure, however, which
will raise vessels from
zero to 27 meters above
sea level in three stages
at the same location. This

GRUPO UNIDOS POR EL CANAL

NR KOELING

NR Koeling is a world leader in design and assembly of

installations for concrete cooling, for example:

e chilled water installations

* flake ice systems and matching transport and scales
installations

* air cooling systems for aggregate and sand

e water cooling systems for aggregate

NR Koeling was awarded the delivery of the total concrete

cooling plant for the Atlantic and Pacific sites for the

expansion of the Panama Canal locks.

The total capacity of each plant is

» 336 tons of flake ice and 140 tons rake

* 1550 kW sand cooling, 420 ton/h

» 5375 kW aggregate cooling, 800 ton/h

* 1075 kW fresh water plant, 42 m3/h

Final concrete temperature: 7°C

www.nrkoeling.nl

means that ships travelling north will
emerge from the locks at 27 meters, right
BY AIR next to the lake, which is only 18 meters
above sea level. The difference in levels
has required the construction of four
Borinquen dams—massive, impermeable
dykes which have to withstand seismic
activity and the potential for grounding
of post-Panamax-size ships.

Two dams with a combined length of
almost 4 kilometers are needed to form

427 METRES

Length of each lock chamber

Aggregate is stored inside silos, used as a buffer.
While remaining in these silos cold air coming from a cooling plant is
blown trough the aggregate cooling it down.

No influence on the moisture content of the aggregate.

BY WATER

Wet-belt, during the transport of the aggregate from the stockpile to the
weighing system of the batching plant, cold water from a cooling plant is
prayed on the aggregate cooling it down.

Cooling Silo, the aggregate is stored inside cooling silos and sprayed with
cold water, for cooling the aggregate.

A sedimentation plant/system is needed for cleaning the cooling water.

The sand coming from the stockpile is loaded into a special rotating drum.

Barge discharging crushed basalt
rock from the Pacific site

During the remaining time of the sand inside the drum, cold air from a
cooling plant is blown trough the sand cooling it down.
No influence on the moisture content of the sand
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SOTRES

SOTRES, known the world over as a specialist in mineral
processing, was given the opportunity to supply two
complete plants for GUPC Panama (on the Pacific and
Atlantic sides) to treat sand and clarify water for materials
production to prepare concrete for the Panama Canal
enlargement.

Each plant is designed to treat 2500 m3/h of washing
water containing 600 t/h of sand. The water for screening
and washing used for this process is treated in a clarifier
of 24m diameter, which is continuously recycled while the
plant works in closed circuit. The concentrated sludge
removed from this system can be then stored.
www.sotres.fr

the eastern bank. Two
additional dams, with a
combined length of about
1.4 km, are necessary
along the western bank
to keep the canal waters
out of the drainage of
the Cocoli River.
However carefully
designed, with a project
of this magnitude the
occasional  surprise
is inevitable. One

unexpected challenge in

the early stages involved
the basalt on the Pacific side which
was used in making the aggregate for
the concrete. “The basalt behaved a bit
differently from how it was envisaged,”
said Kop, “which affected our plans
and gave us a bit of delay.”

To put this into perspective, it had
originally been thought that the basalt
for the aggregates, for the Atlantic and
for the Pacific sites, would come from
the locks’ excavation on the Pacific
side, but as the quality was not what
was expected, GUPC had to make
contingency plans. “We had to open two
rock quarries to obtain quality basalt,”

FILTERPRESS UNIT

Upper chamber construction

“WE HAD TO OPEN TWO ROCK QUARRIES
Fagy TO OBTAIN QUALITY BASALT, WHICH
Y ——— e INVOLVED EXCAVATING AN EXTRA SIX
-.t‘;%.‘SJEE’éI\“SE”JEnzT,'zxfT5&2:?2&2::::’%:::32'"$‘.1t‘,§:?ii3325 pR.ggs'..gé”;r:f 3 TO EIGHT MILLION CUBIC METERS’

A Ly . ; i % & .ﬁ-"
B 00 :-f' A

www.sotres.fr




The service:

* Hose Assembly Analysis.

* Hose failure analysis.

» Hose Assembling.

» Hose Preparation and
Cleaning through
“UltraClean Technologies”.

* Hose Assembly installation.

EXPRESS

HYDRAULIC MOBILE SOLUTIONS

UCION HIDRAULICA EN EL SITIO"

> A

"SU SOL

—

El servicio
* Asesoria

* Diagndstico

* Ensamble

* Limpieza e

* Instalacion

Everything from a single sourcel.
Mobile units equipped with the best
equipment, tools and materials and
operated by skilled technicians,
moved to your site, remove and
replace your damaged hose, quickly e
setting you back in production. o
Focusing in your emergency with
speed, efficiency and professional-
ism, Hidroca Express — Hydraulic
Mobile Solutions help you to cut costs, reduce shut down time and losses and increase
production and profits
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Other services:

» Hose Assembly Test and certification.

» Assembling and Testing of Metallic Hoses
(High temperature / Chemical).

» Reusable Connectors recovery and
Assembly.

Todo de una sola fuente, con unidades méviles operadas y provistas con los mejores
equipos, herramientas y materiales necesarios que se trasladan al momento de su
llamada, resolviendo su necesidad con rapidez, eficacia y profesionalismo.

Otros Servicios

* Prueba y certificacion

* Ensamble y prueba de mangueras metélicas
(alta temperatura/quimicos)

* Ensamblar y recuperar conectores
reutilizables (Caterpillar R)

En cuestién de minutos reanudamos la operacion de su equipo reduciendo su pérdida.

p
c Value added / Valores agregados

+ Unique Hose Assembly Tracking Code for trace ability and ordering comfort.
* 24/7, 24 hours - 7 days a week service availability.

+ Infrastructure and mobile logistic for back up your emergency.

* 1/1 one hour of approximation or arrive, one hour to solve your emergency.
* Full stock.

+ Cddigo de trazabilidad en su manguera

* 24/7 Servicio 24horas para clientes suscritos

* Logistica e infraestructura movil

« 1/1 una hora de aproximacion, una hora en el sitio

* Amplio inventario
Tel. Ofic. 304-XPRS (9777) 6679-3677 las 24 horas

Costa del Este Pargue Industrial 2da. Calle a la izquierda, Edificio Hidroca.

hidrocaexpress@hidroca.com

Un servicio mas de:

IDROCA

Su Mejor Alternativa
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explained Kop, “which
involved excavating an
extra six to eight million
cubic meters by drilling
and blasting than we
originally expected.”

The operations at both
ends of the canal have
much in common, but
there are also significant
differences, as we shall
see in due course.“Each
complex consists of three chambers, so
we go from sea level to plus 9 meters in
chamber one, plus 18 meters in chamber
two and plus 27 meters in chamber
three,” said Kop. “That’s the same on
both sides. The only additional feature
with these locks is that in contrast to
the old Panama Canal locks, we are also
building water saving basins next to the
locks, which allow water to be reused so
that waste is reduced by 40 percent.”

Muller added a little more detail. “We
have three chambers, lower, middle and
upper, and each chamber is 427 meters
long and 55 meters wide. The water
depth is 18.3 meters.” There is a lot of
earth to be moved. An overall 62 million
cubic meters, including 8 million of

“TO DATE, WE HAVE EXCAVATED 16 MILLION

CUBIC METERS ON THE ATLANTIC SIDE AND

ON THE PACIFIC SIDE WE ARE AT ROUGHLY
|3 MILLION CUBIC METERS”

HIDROCA

Hidroca is a wholesale company in the field of industrial
supply and vehicle business, with its marketing and
distribution services throughout the country, the market
leader, with over 25 years of successful experience, well
known for both its customers and for its suppliers. The
quality of its products and service to customers has led
her to be the benchmark in the wholesale and industrial
lines hoses, hydraulic fittings and brass, glues, adhesives,
automotive and industrial belts and professional tools.
www.hidrocapanama.com

Construction under way on the Pacific site



FUTURE
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CEMENTO PANAMA

Cemento Panama is the leading company in the production
of cement, concrete and aggregates in Panama. With

more than 60 years in the country, we are central to the
development of one of the thriving economies of the region,
participating in emblematic projects such as the Panama
Canal Expansion.

dredging and 13 million
of borrow areas are
foreseen, plus 26 million
of fills and backfills.
“Permanent excavation
is about 80 percent
complete on the Atlantic

Cemento Panama is a Cementos Argos enterprise, side and 70 percent
the fifth largest producer in Latin America, and fourth complete on the Pacific
in the United States. side,” said Kop. “To
www.cementopanama.com

date, we have excavated

16 million cubic meters
on the Atlantic side and on the
Pacific side we are at roughly 13 million
cubic meters.”

The equipment required for this kind
of excavation is serious stuff. During the
course of the project GUPC has used five
Terex & Liebherr 16 cubic meter capacity
hydraulic excavators, six Hitachi 7-10m3
hydraulic excavators, and 21 Caterpillar
2-5m3 hydraulic excavators. Thirty
Caterpillar and Komatsu 90 ton off-
highway trucks have been used, together
with another 17 Caterpillar 50-65 ton
off-highway trucks, and no less than
54 Caterpillar and Volvo 38 ton

articulated trucks.

BASF One of the major

CementoPanama

The Pacific site

BASF will support Panama’s growing construction market, which
has been stimulated by infrastructure projects for the government of
Panama, including enlargement of the Panama Canal, construction
of a new subway line and new hydroelectric power plants.

I - BASF

The Chemical Company

T +507 210-0050 | E juan.jaen@basf.com | www.basf.com

L

BASF is the world’s leading chemical company—The
Chemical Company. Its portfolio ranges from chemicals,
plastics, performance products and crop protection

products to oil and gas. We combine economic success,
social responsibility and environmental protection. Through
science and innovation we enable our customers in almost all
industries to meet the current and future needs of society.
We create chemistry for a sustainable future.
www.basf.com

differences between the
two sides of the project
is the nature of the
ground. The basalt for the
aggregate is found only on
the Pacific side, so some
of this has to be carried
to the Atlantic side for
use there. Both projects



SAS steel construction products are used worldwide from the
Panama Canal to Abu Dhabi to the New York City World Trade Center Towers

Contact us to see how we can help you with your next project

100 New Dutch Lane, Fairfield, NJ 07004
0: 973.244.5995

www.stressteel.com

CENAMEP AIP

CENAMEP AIP services:
Calibrations aimed to industries, testing and calibration
laboratories, and all companies that by nature of their
services, must use calibrated measuring equipment.

Other services:
« Proficiency Tests « Metrological Courses
+1SO 17025 audits « Consultancies

Clayton, City of Knowledge, Building 215
Phone: (507) 517-3100 | Fax:(507) 517-3200
e-mail: servicios@cenamep.org.pa
www.cenamep.org.pa
| _1 Twitter: @cenamepaip.

Fi www.facebook.com/cenamepaip

IMPROVING THE QUALITY OF PANAMA,
THROUGH THE ASSURANCE OF MEASUREMENTS

GRUAS |,
IPANAWANINT:

ALGUILER DE EQUIPOS MAGUINARIAS

have secondary crushing

plants, but the 3,300 SAS STRESSTEEL - _

SAS Stressteel, Inc. provides innovative products and
solutions for the construction industry, saving time and
value on projects. Thread bar sizes from I2mm to 75mm

ton/hr primary crushing
takes place only on the

GRUPO UNIDOS POR EL CANAL

Pacific side. The basalt in grades 500/550, 670, and 1050 MPA with a full line of

is carried six kilometers accessories are used in a wide range of applications; from
by trucks to Gatan Lake, rock anchors and deep foundations to high performance
from where it is loaded reinforcing systems for concrete structures.

on to 7,500 ton barges for ~ WWww.stressteel.com

the rest of the journey to

the Atlantic project. An

added complication is that the Pacific
side is located on a fault line, too, so it
is subject to earthquake risk.

Another important challenge was that
the contract stipulated that the locks
would have to be built with concrete that
would be durable for 100 years. Achieving
the right mix was not straightforward.
“We had to do extensive testing to arrive
at the desired concrete mixes,” said Kop,
“and that cost us some time.”

With most of the excavation work now
complete, GUPC is in serious concrete
pouring mode. “We are at 23 percent
of the 2.2 million cubic meters on the
Atlantic side, and 20 percent of the 2.5
million m3 of the Pacific side,” said Kop.

“Our two project teams are carefully
watching each other’s performance,”

The concrete is durable for 100 years

“WE HAD TO DO EXTENSIVE TESTING TO
ARRIVE AT THE DESIRED CONCRETE MIXES,
AND THAT COST US SOME TIME”



For Long Engine Life
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PETROLEOS DELTA (DELTA)

Started operations in 1983 and is currently the largest
petroleum distribution company in Panama. We have been
Mobil lubricants and greases distributor for the Republic
of Panama since January 2007. We differentiate ourselves
by selling lubrication solutions, using the high quality Mobil
products, with a very high level of service and added value,
at a fair price.

www.petrodelta.com

he added. “Last Thursday
the Atlantic team
achieved 5,000 cubic
meters of concrete in
one day, which was a
record, but it lasted only
until the next day as the
Pacific project produced
6,000 cubic meters in 24

hours on Friday 29 June.

This shows that we are
gradually approaching our originally
planned average of 85,000 cubic meters
per month. Our goal is now to ramp
up to 100,000 cubic meters per
month on either side.”

If the dimensions involved in this
project seem awesome already, perhaps
we should look more closely at the
electromechanical components—the
lock gates themselves. “There are
sixteen gates, eight each for the Atlantic
and Pacific,” said Muller, “which are
being fabricated in Italy by a company
called Cimolai.” A series of three locks
would normally require only four gates
(one at each end and one between each
chamber). But this is the Panama Canal,
so each gate is doubled, for safety.

“The sixteen main gates represent

99,000 Tons

Weight of steel in 16 main lock gates

delta Mobil Delvac

FARA INTERNACIONAL, S.—A;,
MINERIA'YY CONSTRUCCION

Fara Internacional has been serving the construction and mining industries in
Panama for over 15 years, supplying machinery, parts, andﬁccessorles

» Heavy equipment » chompressors - Water Jettlng Concrete plantacqessorles *‘

With global network of suppliers in the US and Eu;ope, Fara lnterna«gonél isable
to support customers involved in some of Panama’s largest infrastructure projects,
such as the Panama Canal Expansion, Metro Line One, and Hydropower Plants.

What we do: Sales-Service -Rentals-Repairs

‘ 3 | |I ;
Proudly contributing to the Panama Canal Expansion l, 1 &

Fara Internacional is supplying Gardner Denver’s waterjetting'“i'qigh-pféssure
machines for the concrete joint treatment in the construction of the water saving
G—._—‘ basin‘conduits in the chamber floor on both Atlantic and Pacific locks

Authorized distributor for Gardner Denver Water Jetting Systems

Authorized Distributor www.fara-internacional.com

Ciudad Bolivar frente al Hangar de Pete, Las Cumbres, Apartado 0834-00321,
Panam4, Republica de Panama

Tel. + 507- 268-6597 / 268-6598 e-mail: info@fara-internacional.com
www.fara-internacional.com

Artist’s impression of lock complex




At FALL LINE, we understand that our responsibility is I:al I
to provide the technical test data our clients rely on I_-
to evaluate the quality of the materials that are being ' I “e

incorporated into their projects. We understand that
our specialized work is difficult and often in remote
areas with extended working hours.

a TESTING & INSPECTION
PANAMA, S.de R.L.

¢ \We come prepared to do the job right the first time.
¢ Our experience and training provides our clients with a
level of expertise unmatched in the industry.
¢ We are willing to go where and when the work is.
¢ \We care about our clients and value our long term relationships.

Our business is based on providing the best construction materials
testing services where and when the client needs them.

We understand that major construction is an around-the-clock,
year-round effort. Our employees are all part of a family that
works together and supports one another, while accomplishing
the goals that our client set forth.

The technical expertise of our staff is evident on complex, major
heavy civil projects, whether it is a mass earth moving project or
roller compacted concrete dams that require our services.
Our attention to detail and previous experience enables
the FALL LINE staff to provide the on-time, reliable test data

4 7,
that the industry requires in this day and time. We won't

- gohome
\ until the job

Phone: + 001-706-533-5015 | Email: info@falllinetesting.com

about 55,000 tons of steel,”
added Muller. “They vary
in weight from roughly
2,000 to 4,000 tons each.
The gates on the Pacific
side are heavier as there
is more earthquake risk,
so those gates had to
be designed to withstand
earthquakes.”

As well as the main
lock gates, there are many

GRUPO UNIDOS POR EL CANAL

FALL LINE TESTING AND INSPECTION

Fall Line engineers and technicians are highly qualified in
the inspection and testing of many types of construction
materials and varied construction techniques, and have
years of hands-on experience through their participation
in many projects throughout the United Sates. We have
one of the largest trained RCC testing staffs in the United
States. Fall Line is dedicated to providing superior quality
assurance and quality control for construction projects by
offering stringent testing oversight.
www.falllinetesting.com

smaller gates (valves and bulkheads)
which are being built in South Korea
by Hyundai. These vary from three to
four meters wide by four to six meters

www.falllinetesting.com

is done!”

in length—and there will be 242 of them
altogether. “These will regulate all the
water flow from chamber to chamber,
between the water saving basins and
the chambers and vice versa, and
finally to the ocean,” said Kop. “That’s
why there are so many of them. These
242 valves and bulkheads represent about
20,000 tons of steel.”

The new lock chambers will feature
sliding gates instead of the miter gates
which are used by the existing locks.
The water saving basins, three per lock
chamber, will each be approximately 210

REPUESTOS INDUSTRIALES, MARINOS,

AUTOMOTRICES Y AGRICOLAS

KARCHER DEALER IN PANAMA

£Di S

I m a r, - A. World’s best selling high pressure washers
CENTRO DE BALINERAS ° contribute to daily tasks at the Panama Canal

jCalidad y Servicio a Precio Justo! oxpansion projec

Karcher machines include special devices
allowing operators the best performance in
every application.

Atlantic lock construction

“THE PANAMA CANAL LOCKS ARE COMPLETELY
OPERATED BY GRAVITY. THERE ARE NO PUMPS
TO PUMP WATER BACK UP”

" Telephone: +(507)260-9483
“wwwi.interklean.com ventas@interklean.com

VIKARCHER

Vista Hermosa Aguadulce
-14 Tel 54

29-1444

Fax: 229-4311 Fax 11

www.dimarsa.com - dimarventas@dimarsa.com
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Paige is a supplier of electrical wire and cable
in both aluminum and copper conductors ranging
from 300v-35kV. We support the generation,

meters wide, 430 meters
long and 5.50 meters deep.
These gravity-fed basins
will allow 60 percent of
the water used in each
transit to be reused. “The
Panama Canal locks are
® Portable Mining Cables 1 1 d b
* High Temperature A completely operate y
» Bare Copper, Trolley Wires = || | ' gravity,” observed Kop.
* Control & Tray Cables Type T ‘ | “«
e ) V1 1R There are no pumps to pump water
» Special Control Cables N back up.
oInstrumentatlon&Thermocouple ‘ iy The deepening of Gatun Lake. and
e Circuit Integrity Cable . . . . .
o Thie Cords . the raising of its maximum water level,
3304 Sawgrass Village Circle, Ponte Vedra, FL 32082 * Assemblies N\ l} /l will also provide significant extra water e s
Dan Pritchard | Phone: 800-997-2443 | Fax: 904-543-1812 [RRSSCUUECCIIN | W storage capacitv. These measures are | " ' : '
Email: dpritchard@paigeelectric.com e Splice Kits - Medium Voltage . ) p Y-
www.paigeelectric.com o Termination Kits - Medium Voltage intended to allow the expanded canal
to operate without the construction of
new reservoirs.

Engineering and construction have
evolved a great deal in a hundred years,
so the manpower requirements of the
expansion program are not on the same
scale as those of the original Panama
Canal. “We do not have as many as
worked here 100 years ago,” agreed
Kop, “but at the moment we have a
workforce of some 6,500 Panamanian
laborers, complemented

PAIGE ELECTRIC

Paige is honored to be part of the Panama Canal expansion
project. We have been in business for 54 years supplying all
types of electrical wire and cable from high voltage, medium
voltage to low voltage. We can also offer communication,
fire, sound, security and fiber optic cables. Contact Dan
Pritchard at Paige for your wire and cable needs.
www.paigeelectric.com

transmission and distribution of power, along
with control, and signaling. Products include high
voltage, medium voltage, power, control and
instrumentation and fiber optics. We also have
connection and molding capabilities.

e Power Cables

Paige

ELECTRICAL WIRE & CABLE

Paige has supplied millions of dollars of
medium voltage, power and control cables and
grounding equipment to the Panama Canal.

PAIGE SUPPORTS THE CANAL

N
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Barge loaded with basalt in Lake Gatun
headed to the Atlantic unloading dock.
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& ! '+ @ Silica Fume increases the
* Durability & Strength-of Concrete
i » Proven Technology with over
35-years of reliable performance
in the field
© 100% Recycled Content -
reducing the Carbon Footprint
of Concrete Structures
’ g Tt e 2
T: 631-724-8639 | E:info@norchem.com
www.norchem.com

by some 1,500 office staff,
laboratory staff and so
forth. On top of that we
have subcontractors with
around 2,000 personnel,
too.” Skilled labor is a
challenge, he admits,
as there are several
competing infrastructure
projects being under

NORCHEM, INC.

Silica fume is a key component for enhancing the strength,
durability and sustainability of concrete structures. For
over 30 years Norchem has built a strong reputation for
outstanding technical expertise and superior customer
support while delivering the highest quality silica fume
products. Norchem’s silica fume is being specified and
used by the most respected engineering and construction
companies around the globe.

www.norchem.com
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6,000

CUBIC METRES

Concrete poured in one day

taken in Panama at the moment.
The country is fortunate to have an
unemployment rate of three to four
percent, which in my textbook is pretty
close to full employment.

The original completion target for the
project was October 2014, to coincide
with the centennial celebrations. It now
looks like being early 2015 before the
works are completed, however, after
delays arising from the quality of the
basalt, the approval of the concrete
mix, and a freak storm in December
2010 which delivered 35 inches of rain
in eight days, adversely affecting the
excavation process.

The present locks, which will soon be
100 years old, will then be able to give
engineers greater access for maintenance,
and are projected to continue operating
indefinitely. So, the Panama Canal looks
forward to its next 100 years. BE

For more information about
Grupo Unidos Por el Canal visit:

www.acp.gob.pa
www.pancanal.com
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