
DESIGN VESSEL 

RECOMMENDATION AND 

CHANNEL WIDENING 

ANALYSIS

Todd Nettles

Technical Director

DDNPCX

8 April 2019



2

GUIDANCE - DESIGN VESSEL
EM 1110-2-1613 Hydraulic Design of Deep Draft Navigation Projects

Section 2-4 Design Considerations: “…design ship, which is usually the largest ship of the 

major commodity movers expected to use the project improvements on a frequent and 

continuing basis…”

Section 3-11 Design Ship: “The design ship or ships are selected on the basis of economic 

studies of the types and sizes of the ship fleet expected to use the proposed navigation 

channel over the project life. For project improvement studies, a thorough review and analysis 

of ships presently using the project should be included as a part of the study. Projections of 

ship fleet data, usually needed, account for expected ship construction trends…”

“The design ship is chosen as the maximum or near-maximum-size ship in the range of ship 

sizes from the vessel fleet. The design dimensions of the channel will be determined to 

accommodate the design ship(s) representative of the project forecasted user fleet…”
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ADDITIONAL GUIDANCE – DESIGN VESSEL

ER 1110-2-1404 Hydraulic Design of Deep-Draft Navigation Projects

6.c: Design Vessel. “The study plan proceeds on the basis of alternative design fleets 

represented by a design vessel. Determination of the design fleet is the responsibility of the 

planning discipline. Selecting the design vessel representative of a design fleet is the joint 

responsibility of engineering and planning disciplines…”

ER 1105-2-100 Planning Guidance Notebook

Appendix E, paragraph E-10.  “Vessel Fleet Composition. Key components in the study of 

deep-draft harbor improvements are the size and characteristics of the vessels expected to 

use the project. Present data on past trends in vessel size and fleet composition, and on 

anticipated changes in fleet composition over the project life. Use estimates of future fleet 

consistent with domestic and world fleet trends. Undertake studies to the extent necessary to 

determine the appropriate vessel fleet. The assessment of available secondary data forms the 

basis of the independent studies.” 
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METHODOLOGY

Existing Fleet Distribution

Cascading Vessel Size

Regional Comparisons
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TANKERS

Class Handysize MR1 MR2 Aframax Suezmax
Ultra Large 

Crude 
Carrier

DWT 20,000 60,000 80,000 120,000 200,000 325,000

Length (ft) 498 685 745 838 973 1,121

Beam (ft) 79 113 124 141 167 195

Draft (ft) 30 42 46 52 60 70

Immersion 
Rate (tpi)

79 159 191 247 343 468
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DATA SOURCES

MARAD

Lloyds

Clarksons

IHS Global Insight

MSI

Marine Traffic/Ship Spotting/Vessel Finder

Previous Studies
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EFFICIENCY CALCULATION EXAMPLE
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OTHER CONSIDERATIONS

Port Facilities (berth space, cranes, container capacity, 

bridges, tunnels, etc.)

Harbor Pilots

Port Users
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CHANNEL WIDENING
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WIDENING ANALYSIS

Simulation of movements within a harbor subject to transiting rules 

and tide

Benefits are associated with reductions in transiting costs or reduced 

congestion in the harbor

Safety risks are taken into account with Pilot transiting rules –

limitations on movements

Is it necessary for the design vessel to call the harbor (achieve NED 

benefits) or to reduce delays/congestion in harbor – incremental 

analysis?
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TYPES OF CHANNEL WIDENING

Passing Lanes

Meeting Areas

Bend Easing

Anchorage

Two Way Traffic
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OTHER CONSIDERATIONS

Widening Costs

Delays to carriers vs. cost of construction and continued 

maintenance of project feature

One size does not fit all

Additional environmental impacts
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QUESTIONS?  


