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Section 2: STS Crane Requirements
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Section 1:
Vessel Changes



Ultra Large Container Vessels

< Port of Long beach

CMA CGM Benjamin Franklin at Port of Long Beach LifteCll
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Ship Size Growth

TEU Capacity
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Section 2:
STS Crane Requirements



ULCV Crane Requirements

58 m at 23

containers wide

Notes:

1. Outreach based on 1 degree list and 1 m trolley overrun.

2. Lift dimensions depend on operations; amounts shown are approximate. Dimensions
shown are based on: 8.5’ tall top box with 1’ clear, 1 degree list, and 12.5 m of draft.
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Crane Raising on the US West Coast

Typical crane raise: 7 mto 10.5m

New lift height: 44.5 mto 46.5m
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Crane Modifications - Some Considerations

Design ship

Stability, ballast, and wheel loading/girder capacity
Construction impact to terminal operations
Electrical system upgrade?

Seismic upgrade?

Main hoist drum - rope capacity

Boom hoist lift capacity

Other — see speaker notes
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Cost to Modify Existing Cranes

Cost can vary significantly depending on:
Scope of structural modifications
Location and local labor

Scope of mechanical and electrical modifications
such as rope drums, trolley cable reel, machinery
house service cranes, cabling, lighting, access
ways, hew wire rope, etc.

Estimated cost per crane for short raise with low labor
cost — around US$1.5M

Estimated cost per crane for tall raise with boom
extension and high labor cost - US$4-5M
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Berth Space

ULCV lengths are not much longer than the
previous generation.

Some berths require additional length — a

costly option.

Less costly — insta

compact crane stops

| more

closer to wharf end

mooring dolphin beyond the
wharf (see next slide).
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Mooring Dolphin

Add a mooring dolphin beyond wharf so the vessel can
be located closer to the end of the wharf.

Mooring Dolphin at IMTT Port of Richmond
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Berthing Fenders

UCLYV berthing velocities
and angles are

typically much less

than those In traditional
design guidelines.

Consider recent data when determining
berthing energies.

A cost-benefit analysis may justify the
acceptance of existing systems.
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Bollards

Increased mooring
forces may require
higher-capacity

bollards. Installing
higher-capacity D
bollards requires relatively little cost unless
the wharf structure needs strengthening.

Consider site-specific wind speeds and
directions when determining required
bollard capacities.
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Arrangement and Bitt Loading
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Wheel Loads

Wheel loads may exceed the design or rated capacity
of existing wharf girders.

Options to address excessive crane loads include:
Optimize crane design

Analyze or load test structure & foundation (see
next slide)

Strengthen existing girders
Replace girder systems with new, stronger systems

Increase crane rail gage for new cranes
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Justify Increased Rated Girder Capacity
— Girder Strength
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Justify Increased Rated Girder Capacity

— Piling Capacity

Analyze pile driving records
Pile dynamic analysis through testing

Load test
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Crane Girder Strengthening
| Tewplesminie /

Y Shear friction joint
Rail Cut and add
:’ welded splice
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Header beam with two piles
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Summary

ULCVs affect STS cranes and wharf infrastructure.
STS cranes outreach 23 containers wide, 58 m from fender face.
STS lift height above high water about 50 m.

Increased vessel lengths are limited but may be significant.
Consider low cost modifications such as new and relocated crane
stops, mooring dolphins beyond wharf.

Fenders for smaller 12,000 TEU range vessels may be adequate.

Increased mooring forces may require larger bollards. Costs are
limited unless wharf strengthening is required.

Consider performing a crane girder study to justify additional
capacity before strengthening or replacing.

Consider performing a study to determine your terminal
requirements and the most cost effective approaches.

22 of 24




Liftech

Yermme | Nowenber 2013

OR

OV + List,

CL + Listy

N_f.{
H
o
e
i

M for esumanng outreach and Hft height

B

CH
cL

]
DwL

23 of 24

Averape COMBINes Spacing. typcally 2 5 m
Average contaner walth, typecally 2 44 m (¥ O°
Contames hesght of top contamer typacally 2 56 m | & 67)

Clearance Detween 100 of W09 contamer and Mad Contaner

Draft see Approxmmations Note

Desagn watet level chevation

Height fom fender centerine 0 10p of 10p Contaner

Heght Bom keed 10 top of contamers without kst

Lift it above 1op of 1@l (TOR) s H+ CL + CH + (N2} 2 2« 5N O =~ DD = RH

Honrontal movement of top contamer due 1o shp kst approcematedy b« tan &

Vertcal moverment of outermost top contames dus 1o shp st approumately (Ny2Z)ca.sn @
NUTBEd of (Orniaeners. MONZoMaly SC0SS ek

Number of contarers stacked varbcally i hull and on deck

Outreach

Cwermun: 30380n3l SSance 10 Jwoed YOSy ShowmaowT

o2 wom TOR 1o DWL

Sethack, the typecal range S from 2 min 6 m

Shp it design angle, degrees

Top of waterssde gantry rad

Container Crane Outreach and Lift Height Guidelines

]
4
aa
LR8

»
CNE ]
¥
@ "

(=}

s

TOR -
~ DWL 1
o
o =
w M
% 3
L 74 k-]
8 1 41
9 25 42
2 2% 45
e 132 =
= 138 n
»‘.;wnl:m'm vaues are provided for general
understanding  Varables used are estmates baced
Of & vanety of peopCts. ACtual values will vary 1o 3
pariculsr locaton shp. cane. and operation
Dumcimer Ths gude ham bee o - ot v B ] pera

FAAIT ¥ LB By By LOPSENT JETSii W By SOMENGN TONEN(E B BT HOeOE b
IS 1 NIRENT T MEICAE Of T JAOs  TTA [LSECIs X e FA TR & ot renoes M
3 TEeRATIRIGS I WRTIYy Ty L fwct Conmoban w0 LSwot Conmutaeds D G0 ROt GuETies
St Pw guee 3 ervor e

Arpives Bl vy st O Tt CACTENA. et M OARST, 9 DI ST e

s Commmgiior. 54 Sgfh weerved

Liftech

Copygm Q0013 Uy Litiees: Corautiets 0t & C






