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Virginia’s water highways

Hydrodynamics

Future global shipping fleets

Atlantic sea lane and off-shore approaches



Global containerized shipping
requires “all weather ports.”




Mission Statement:

Unrestricted navigation for the
Port of Hampton Roads

UNRESTRICTED NAVIGATION FOR THE PORT OF HAMPTON ROADS
“WIDER DEEPER SAFER”



Mamtam Norfolk Harbor Channel

UNRESTRICTED NAVIGATION FOR THE PORT OF HAMPTON ROADS
“WIDER DEEPER SAFER”



Presenter
Presentation Notes
Betty Gray Waring is our port champion for maintenance of our channels which I assure you is one of the most important operational priorities we have in the Commonwealth.  Channel bottoms change, we have to have the funding sources to respond to the problems that are inherent in shifting sands on our channel floors. 

Contract to perform maintenance dredging of Channel to Newport News and Craney Island Reach will be awarded in September 2012.
Contract to maintenance dredge Thimble Shoal Channel will be awarded in late September 2012; dredging will not commence until December 2012 to minimize potential turtle takes.
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Hydrodynamics

WAVE FORM UNIT 4 -1
SHIP DEAD IN THE WATER

NORMAL WATER SURFACE 7
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Fig. 24 Pressure Zones
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Low pressure area

P Low pressurc area







Squat and sinkage
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The SQUAT TABLE below is from the MSC TOMOKO

SPEED
(knots) 6.4 9.2 12.5 15.3 |
DRAFT SQUAT (Increase in Draft)

32'10” 10” 1'9” 30 4°'10” 6’4"
26k 10" 1'10” 3'4” 411" 6’6"
39'4” 11" 1'10” 3'5” 51" 6’7"
42'8" 117 1'10” Bi5 S 6’2"

45117 117 LEl 3’6" stk 6'10”
49'4" 117 1'11" 37" 24" 7’0"
















Bulk ship: low center of gravity

ry
Y _ e »
| i £




™ il -r

LS L llllI:'llt- i

--r-l'"f-Hgfh

or grE'a

rll II!II ]
l Il

00y T e ] ! e

lt.-"-,.-"- w ! h.ih'ﬂl:!“!-:.‘.‘ 'I na'
"I' j—-. ] {llf s , ..a-':ll

l =|-I-||!-..-L|H|...|I.L1.J.|,d, | {h -|u1-,-

= R
T T I nd ”ﬁ" |

"L

 e——. .







Heel/roll/list

BEAM LIST 1.0° LIST 2.0° LIST 3.0°
106 .93 1.85 2.77

120 1.05 2.09 3.14
140 1.22 2.44 3.66

150 1.31 2.62 3.93
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Actual vs. “Effective” width

5 degree crab angle:
results in a 180’ wide
ship having a 290’
effective width

Wind impact
upon
base-line
eemrmraesmage— COUISe




minimum of three feet of under-keel clearance
to safely transit confined waterways.

Channel Design Depth for
Mega-Containerships

Mega-Containership Section

Maximum Draft = 46'

Maximum Vertical Ship Movement = 2'
Nominal Channel Bottom
Elevation -50' MLW Net Under-Keel Clearance = 2'

1999 VPA slide depicting a 50’ channel and its corresponding containership
maximum draft of 46, illustrating under-keel clearance requirements.




A .
i







Increase in DRAFT due to PITCH e

g
IN FEET

LENGTH PITCH 0.5° PITCH 1.0° PITCH 2.0°

900 3.92 7.85 15.70
965 4.21 8.42 16.84
1000 4.36 8.73 17.45
1050 4.58 9.17 18.32
1100 4.79 9.6 19.19

Off-shore coastal fairways and sea lanes require In
excess of six feet underkeel clearance

Formula: (Length or Beam =+ 2) x Sine of Angle
Assume tipping center is at mid-point
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(50 foot channel dep

47’ anytime movements
49’03” (15 meter) on tide

Deepest on the east coast of the
United States
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New Locks Dimensions

p,,./"'- Actual Locks — Vessel Max: 4,800 TEUs

33.5m (1107

I
1
I
1

New Locks — Vessel Max : 12,600 TEUs

UNRESTRICTED NAVIGATION FOR THE PORT OF HAMPTON ROADS
“WIDER DEEPER SAFER”




Length:
Beam:
Speed:
Crew:

Power plant:
Horsepower:
Capacity:

4. REGINA MAERSK

1,043 ft.
137 ft.
25 knots
15
Diesel
74,600

6,000 20-ft. containers -

HARRY S. TRUMAN ¥

1,096 ft.

134 ft.

30+ knots
5,680
Nuclear
280,000
80+ aircraft

"‘:I o

The Virginian-Pilot




Pre-1970
1,700 TEU
<10
Containers

Wide

1970-1980
2,300 TEU
10-11
Containers Wide

1985
3,220 TEU
11-13
Containers Wide

1986 - 2000
4,848 TEU
13-17
Containers Wide

11.6-12.8m

Evolution of Container Ships

2000 - 2005
8,600+ TEU
17-22
Containers Wide

2005-2012
9,600+ TEU
17-22
Containers Wide

12.8 -14m

2012 -2020
14,000+ TEU
22-23
Containers Wide

r =



Presenter
Presentation Notes
http://freeassociationdesign.wordpress.com/category/readings-reviews/page/3/
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Evolution of the world’s largest containerships 1985-2011
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2014
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Presenter
Presentation Notes
http://csm.hksg.com/index.jsp?enews_date=01/02/2011&article_id=801


“New Panamax.....New Paradigm”

Comparison between Panamax and Post-Panamax Container Vessels

- Bosigt—ﬁl%ramax
rait. Tom
|« Length of Post-Panamax Vessel: 366m ——»|

b T Doa o
|«— Length of Panamax Vessel: 294m —| '

Post-Panamax
Beam: 48m

[+—— Length of Post-Panamax Vessel: 366m ————|

' ' Panamax
. Beam: 32m

[+— Length of Panamax Vessel: 294m—|

i
ram: 1om
la—

 |Panamax|PostPanamas
ss0 12000
Dimensions:

32m (106))  49m (160)
(SRR 294m (965)  366m (1,200)
12m (39.5)  15m (50)



Presenter
Presentation Notes
http://www.iwr.usace.army.mil/docs/iwrreports/WhitePaperPanamaCanal.pdf


MSC Daniela class ULCVY

13,500 teu

LOA: 366 M - 1205 FI

BEAM:51 m- 167 FI

GRT: 151,559 MT

DISPLACEMENT: 201,518 MT

DESIGN DRAFT: 48 FT - DEADWEIGHT 137,606 MT
VESSEL WINDAGE AT DESIGN DRAFT: 12,000 54, M




Maersk Line Triple-E: The largest, most
efficient ship in the world

18,000 TEU
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50 feetisn't
enough!

Corresponding Channel
Width Increase

Vessel Beam

! Increase !
< >
I 1

Figure 4: Schematic of vessel in one-way channel illustrating implication of large
vessel beam on corresponding channel design width
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The Port of Virginia is the only east
coast port authorized to dredge
55 ft channels including
60 ft sea lane approaches
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Presentation Notes
The World is coming to Virginia…….
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B Virginia’s offshore, deepwater ocean

_ fairways will become known as the “United
States Gateway’... the only waterway on the
east coast of the United States that can accept
every S|ze Shlp |n aII weather condltlons'

Virginia &




virginia will pe the only east coast port deep enougn
to service the global shipping fleet of the future.

The Implications of Panama Canal Expansion to U.S. Ports and Coastal Navigation Economic Analysis

Figure 16: Ports Potentially Impacted by Canal’'s Expansion (based on controlling depths)

Port' Main Channel Depth Entrance Channel
(Approach) Depth
Long Beach 55 76’

LA Harbor 53’ gl
Norfolk 50I. 55’ 55’ 60’
Oakland 50’ 55
NY/NJ bl 83
Seattle 50’ N/A

Port Everglades, FL 49’ 54’
San Juan, PR 46’ 66’
Port Freeport, TX 45’ 47
Houston 45’ 45

Mobile Bay 45’ 47’

Charleston 45’ 47’
Honolulu 45’ 50
Tampa 43’ 45’

Portland, OR 43’ 48’
Miami® 42’ 44’
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 US Army Corps of EngifieersPresentai
/ Impacts of Panama Canal Expansion

October 2012

Observation 4: Outlines demand for
future capacity

As aregion, Atlantic ports in the southeast are seeing the most growth
By 2030, 62% of container ship capacity will be Post-Panamax

Movement of TEU'’s through East Coast ports are expected to triple
from current 15 million to about 45 million in 2035

Population and trade growth, coupled with port capacity, have shown
the nations most critical capacity needs are along the southeast and
gulf coasts.

Post-Panamax vessels will dominate the East Coast fleet by 2020



—  States will run through Virginia”
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The World is
Coming to

-~ Virginia
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Containership Drafts

/% “Channel depth Depth ~ —
: depth Containership

New York 50 when completed 3'outer 47-48  $1,634,000,000
2’inner
Baltimore 50’ 3’ outer ches 47
2’inner
Virginia 50’ 3'outer ches 47 anytime
2" inner 49 03 tide
Charleston 43 4’ outer 43 anytime
(seeking authorization to 47’) 2’ inner 48’ tide
Savannah 47 whencompleted 4 Outer $ 652,000,000
(currently 42’tide, 38 anytime) 2’ inner
Jacksonville  40’-44’ differing 4’ outer
channel legs 2’ inner
Brunswick 36’ 4 outer
2’ inner
Miami 41 2’6" 38'6”

New authorized depth 50’ when completed $ 180 ,000,000
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Presenter
Presentation Notes
Virginia Wind Energy Bullets:
 
Lease Area: 25 Blocks, 10 nmi x 13 nmi area.
From 24 nmi to 37 nmi offshore Virginia Beach.
Site studies and weather towers next 5-7 years.
300-500 Wind turbines next 8-12 years.
1000 MW to 2000 MW delivered to VA north to NJ.
Atlantic Wind Connection HVDC Backbone.
 
Talking points:
 
Bureau of Ocean Energy Management (BOEM) will manage process.
Corps Regulatory permits required.
Anticipate power transfer to shore by high voltage direct current (HVDC).
Lease area identified only after extensive stakeholder negotiations.



2020 need for channeLdepMand sealanes to 6

/

Corps Report on the E class ships being built in shipyards today needing
50’-51’ drafts, resulting in the need of ship channels to 54’-55’ deep and

offshore ocean fairways of 60’-70’depths.....
Only one port on the east coast of the United States can accomplish this

requirement......one port....Virginia....The Port!!!!!!
US Army Corps Report: Ship classes

The shipbuilding industry now categorizes separate classes of Post-Panamax
vessels which include K, S, G and E classes. The Emma Meersk, an E-Class vessel, is

presently the world’s largest containership based on twenty-foot
equivalent unit (TEU) capacitys, but she does not stop in the US. In fact, most of the

world’s largest containerships are exclusively used in the Far East to Europe
pendulum. The third set of locks would accommodate E Class vessels,
which contain design drafts of 50-51 feet (requiring 54-55" channels).

Classes of Post-Panamax Vessels

Class TEU Approx Max Draft
1stgeneration “K” ~6,000 TEU 47.5°
2nd generation “S” ~6,600 TEU 47.6
2nd generation “G” ~7,500 TEU 48.0°
3rd generation “E” ~11,000 TEU 51.0°
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Unrestricted navigation for the Port

of Hampton Roads

The Vision - To meet the present and future
needs of the Port of Hampton Roads through the
provision of a safe, secure, efficient, and
environmentally compatible commercial and
military navigation system and related land-
based support facilities.

UNRESTRICTED NAVIGATION FOR THE PORT OF HAMPTON ROADS
“WIDER DEEPER SAFER”
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