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Panama Canal
“Puente del Mundo, Corazón del Universo”



4

Panama Canal - Hystory

Ferdinand de Lesseps

• 1850 US began construction of the Panama Railroad to cross the Isthmus. 

• 1876 French exploration of the Panama Isthmus for an Interoceanic Canal.

• 1879 International Interoceanic Canal Congress: Sea level Canal. 

(Adolphe Godin de Lépinay proposed a «Lock and Lake» Canal).

• 1881-1894 French Period 

• 1881 Establishment of the French Panama Canal Company (Compagnie 

Universelle du Canal Interocéanique de Panama).

• 1887 Plan level canal abandoned.

• 1889 Bankruptcy of the French Panama Canal Company.

• 1894 Establishment of the New Panama Canal Company.

• 1898 Technical committee identified a Canal with Locks.

• 1903 Hay - Bunau-Varilla Treaty, granting rights to the United States to

build and indefinitely administer the Panama Canal Zone.

• 1904-1914 US Period

• 1905 US Engineering panel recommended a Sea level Canal.

• 1906 J. Stevens convinced Pres. Roosevelt to adopt the solution

of a Canal with locks.

• 1914 Inauguration of the Panama Canal.

John  Stevens
1905-1907

Chief Engineer
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Panama Canal – Route and Third Set of Locks
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Third Set of Lock – Pacific Locks

PEDRO MIGUEL LOCK

GAILLARD CUT

MIRAFLORES
LOCKS

MIRAFLORES LAKE 
(+17m)

GATUN LAKE 
(+27m)

PACIFIC 
OCEAN

COCOLI LOCKS

PACIFIC APPROACH 
CHANNEL

THIRD SET OF LOCKS 
PROJECT

BORINQUEN DAMS 
(1W, 2W & 2E)

LOCK WALLS

LOCK GATE 1

LOCK GATE 2

GATE RECESS

LOCK HEAD

MACHINERY BLD
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Third Set of Lock – Initial Surveys

TOPOGRAPHY 2010

THIRD SET LOCKS COMPLEX (2009-2016)

MIRAFLORES
LAKE

COCOLI RIVER

PACIFIC OCEAN
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Third Set of Lock – Clearing & Grubbing

SOUTH LAGOON

NORTH AGOON
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Third Set of Lock – Wildlife Rescue
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Third Set of Lock – Industrial Installations
INDUSTRIAL AREA – PLATFORM B
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Third Set of Lock – Industrial Installations

PLANTS (PACIFIC LOCKS)

CRUSHING PLANT 3.300 t/h

CONCRETE PLANT 540 m3/h

COOLING SYSTEM 17.400.000 Kcal/h

 AIR COOLING PLANT (SAND)

WATER COOLING PLANT (AGGREGATES)

 ICE MAKING PLANT

INDUSTRIAL WATER 4.500 m3/h

POWER PLANT 14 MW

DIESEL TANKS >400 m3

UTILITIES (electricity, seewage, potable & industrial water, compressed air, lighting, fiber optic, etc.)
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Third Set of Lock – Crushing & Batching Plants

CRUSHING PLANT

38-75

0-75

1,5-5

0-1,5

38-75 19-38 5-19

0-300



13

Third Set of Lock – Crushing & Batching Plants
Aggregates 
water cooling

30°C -> 10°C

Sand Air cooling
28°C -> 14°C

Ice Plant
-5°C

Thermal Balance

PRIMARY

SECONDARY TERTIARY

QUATERNARY

CONCRETE
PLANT
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Third Set of Lock – Transport aggregates from Pac to Atl

TRANSPORT OF 12,000 TON/DAY IN THE GATUN LAKE

PACIFIC SITE

ATLANTIC SITE
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Earthworks (Pacific Locks)

EXCAVATION WORKS

EXCAVATORS

Face Showel (Bucket: 16 m3)

Backhoe (Bucket: 9; 7; 4 m3)

DUMPERS

Rigid (60, 90 tons)

Articulated (40 tons)

DOZER & WHEEL LOADER

COMPACTOR & GRADER

TRUCK DRILL

SERVICES
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Earthworks (Pacific Locks)

 OVERALL EXC. & DREDG.  26M m3

 SOIL   20M m3

 ROCK   6M m3

 ROCK QUARRIES 15M m3
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Earthworks (Pacific Locks)
ROCK BLASTING (21M m3)

 PRE-BLAST SURVEYS

 BLASTING SCHEDULE
 ALLOWED 7:00 AM TO 6:00 PM ON WEEKDAYS

 ACP AUTHORIZATION ON SATURDAY AND SUNDAY

 PPV LIMITS FOR EXISTING FACILITIES

 MONITOR VIBRATIONS AND AIR BLAST (500m)

 SAFE AREA RADIUS (500m)

 BLASTING NOTIFICATION TO PUBLIC

 TESTS BLAST

 BLASTING PLAN

 1° BLASTING 17 JUN 2010
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Earthworks (Pacific Locks)
BORROW AREAS

 IMPERVIOUS MATERIALS 

 QUARRIES (ROCK) 15M m3

 AGUADULCE HILL

 COCOLI HILL

 SUCRE HILL

 DISPOSALS 17M m3

 DRY

 WET 

 ACQUATIC
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Earthworks (Pacific Locks)

BORINQUEN DAMS

 EXCAVATIONS 5,8M m3

 FILLS 6,9M m3
 Clay
 Filters (0-38mm; 0-24mm; 0-19mm)
 Rockfill (max 800 mm)
 Rip Rap (max 1220 mm)
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Earthworks (Pacific Locks)
BORINQUEN DAMS

 EXCAVATION

 FOUNDATION TREATMENT

 GROUT CURTAIN

 FILL EMBANKMENT

 INSTRUMENTATION

1a2a
3b

3t

3a
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Earthworks (Pacific Locks)

BORINQUEN DAMS

DAM 1W
GATUN 
LAKE
(+27m)

MIRAFLORES 
LAKE (+17m)

DAM 2W
DAM 2E

MIRAFLORES 
LOCKS

COCOLI
LOCKS
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Concrete works

QUANTITIES

PACIFIC
 CONCRETE 2,6M m3 (1,2 Keops Pyramid)
 STEEL REINFORCEMENT 102.000 ton (10 Eiffel Towers)

ATLANTIC
 CONCRETE 2,3M m3 (1 Keops Pyramid)
 STEEL REINFORCEMENT 90.000 ton (9 Eiffel Towers)
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Concrete works
Concrete Type & Classes

 MARINE & MASS CONCRETE

 14 CONCRETE CLASSES

 CLASS I – STRUCTURAL MARINE CONCRETE (37,5 mm)

 CLASS II – INTERIOR MASS CONCRETE (75 mm)

 CLASS III – STRUCTURAL CONCRETE (37,5 mm)

 CLASS IX - HIGH STRENGTH MARINE CONCRETE (37,5 mm)

MARINE 
CONCRETE

MASS 
CONCRETE
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Concrete works
Concrete Mixes

 EXSPOSURE CONDITIONS

 ATLANTIC OCEAN

 GATUN LAKE 

 PACIFIC OCEAN

 MIX DESIGN

 AGGREGATES FROM EXCAV./QUARRIES

 CEMENT TYPE II (LOW ALKALI)

 NATURAL POZZOLAN 

 SILICA FUME 

 >50 RECIPES

 DURABILITY (100 yrs)

 SERVICE LIFE PREDICTION (CHLORIDE 

INGRESS)

 CONCRETE COVER (100mm; 125mm; 150mm)



CONCRETE 
AGITATOR 

TRUCK (9m3)

CONCRETE 
BELT LOADING 
(AUGERMAX)

SUPPLY 
CONVEYOR

DISTRIBUTION 
CONVEYOR

CONCRETE 
POURING

CONCRETE 
FEEDING

TOWER 
BELT

SUPPLY 
CONVEYOR

DISTRIBUTION 
CONVEYOR

CONCRETE 
SUPPLY

CONCRETE 
POURING

SUPPORT 
TOWER
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Concrete works

CONCRETE DISTRIBUTION & PLACEMENT – TOWER BELTCONCRETE DISTRIBUTION & PLACEMENT – TOWER BELT
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Concrete works
CONCRETE DISTRIBUTION & PLAC. – CRETER CRANE, TELEBELT, PUMPS
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Concrete works
Steel Reinforcement

 BAR LENGTH 18 m & 24 m

 MAX BAR DIAMETER 44 mm

 COUPLERS

 MAX STEEL/CONCRETE 

RATIO ~300kg/m3



VALVES AND BULKHEADS

CONDUITS VALVE (5m x 6m; 25ton)
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Lock gates & valves
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Lock gates & valves

VALVES (PACIFIC)

 No. 76

 CONDUITS (5m x 6m; v=4m/s)

 CULVERTS (4,15m x 6,5m; v=8m/s)

 EQUALIZATION (3m x 4m)
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Lock gates & valves
LOCK GATES (PACIFIC)

 No. 8

 TRANSPORTED FROM ITALY TO PANAMA BY VESSEL

 SELF PROPELLED MOTORIZED WHEEL TRANSPORTERS (SPMTs) - 12bars

 LOCK GATE 1 (57,6m x 8m x 22.3m; 2.410 ton - 336 Wheels)

 LOCK GATES 2-3-4 (57,6m x 10m x 31,92m; 4.245 ton - 696 Wheels)
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Lock gates & valves

TESTING AND COMMISSIONING

 LOCKAGE TIME MAX (SINGLE LOCKAGE)

 154 min. with WSBs (9,4 ships/day => 16,4 in Relay Lockage)

 133 min. without WSBs (10,8 ships/day => 19,5 in Relay Lockage)

 PRE-COMMISSIONING TESTS (COMPONENTS FUNCTIONAL TEST)

 COMMISSIONING TESTS (SYSTEM FUNCTIONAL TEST)

 PERFORMANCE TESTING (FUNCTIONAL COMPLETION: 31 MAY 2016) 

 TRIAL OPERATION (UP/DOWN LOCKAGE)

 FIRST TRANSIT POST PANAMAX VESSEL: 26 JUNE 2016
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Inauguration of the New Panama Canal

26 JUNE 2016 

TRANSIT OF NEOPANAMAX 

COSCO SHIPPING PANAMA 

(10,000 TEUs - TOLL RATE 

$829.468)
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Conclusions

Construire, c’est collaborer avec la terre: c’est mettre une marque humaine
sur un paysage qui en sera modifié à jamais […].

Costruire, significa collaborare con la terra, imprimere il segno dell’uomo su
un paesaggio che ne resterà modificato per sempre […].

M. Yourcenar
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