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Scantling Design & Approval Process

| Background

> GD NASSCO has designed, built and delivered 4 classes of
large vessels for a total of 21 ships since 1994

> All these vessels have been structurally designed to a
combination of ABS Steel Vessel Rules and unique owner
requirements

> All these structural designs have been reviewed, approved
and classed by ABS

> All vessel classes have had unusual requirements and
untypical structural features — Structurally Complex

> Programs experienced unanticipated challenges in
achieving structural design maturity within the planned
time frame — Program Risk
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Scantling Design & Approval Process

Background
LMSR BP

1995-2000, 8 Ships 2000-2005, 4 Ships

TOTE T-AKE
2000-2003, 2 Ships 2001-2012, 14 Ships
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Scantling Design & Approval Process

Background
Characteristic Sealift LMSR Trailer Ship Tanker Ciry Cargo
Owner Government Commercial Commercial Government
Type Yehicle Carrier Trailer Carier Crude Mixed Daral?{tnres &
Rules ABS SR Pt 3 ABS SR Pt 3 ABS SVR Pt 4 ABS SVRE Pt 3
S““EF“'-“I Yes Mo Yes Yes
Notations
Steel Weight 27,000 24,000 24,000 11,000
. . . ) : 12,000 Mixed Dry
Cargo Weight | 20,000 Mixed Ro-Ra | 16,000 Trailers and Autos 180,000 Crude CargofLiquid
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Scantling Design & Approval Process

|  Problem
> Structurally Complex Vessel

= Vessels such as tankers, containerships and bulk
carriers are covered by well defined rule sets
comprising design and validation methodologies
- not considered to be structurally complex vessels

= Vessels with unusual and/or multiple operational
requirements and tailored arrangements to
accommodate operational requirements, not readily
falling into an established rule sets
— considered to be structurally complex vessels
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Scantling Design & Approval Process

Problem
Non-Complex Vessels Complex Vessels
Crude Carrier
Ship Types Bulk Carrier General Cargo Vessel
Containership
Rule Sets SVR Part 5 A, B, C1-6 SVR Part 3
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Scantling Design Approval Process

|  Problem

> Characterizing complex structural features
= Features tend to be extensive in scope

Large access openings in bulkheads, decks, and shell
Large penetrations in sheer strake and stringer plates

Open architecture deck supporting structures /long
beam and girder spans

Major structural discontinuities in critical locations
Indeterminate sheer strake locations
High ‘tween deck heights/ oversized bulkhead stiffeners

Large stiff structural fixtures integrated into relatively
flexible ship structure

Etc, etc........
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Scantling Design & Approval Process

|  Problem

Large Opening in Shell

Large Opening in
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Scantling Design & Approval Process

Problem

Ship 1 Ship 2 Ship 1 Ship 2 Ship 1
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Design & Build 1 Design & Build 2 Build to Print

ﬁPErt:Ent Design Complete at SOC il Percentage of Construction Manhours Comparison

| Percent Planning Complete at SOC i[ Number of Trade Identified Changes

More design and planning achieved by SOC = Fewer changes during construction
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Scantling Design & Approval Process

Problem
| Need strategies and tools which enable the primary
scantling definition to achieve stability and maturity in
support of the vessel planning and construction
schedule
> Problem is not unique to NASSCO

> What does this mean to the scantling design & approval
process?

» No heroes and villains
> Share the experience

|  Goal
> Develop process plan tools that will:

= Facilitate the timely design and approval of complex
vessel primary structures

= Contain scantling change - minimize disruption to the
ship planning and construction process.
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Scantling Design & Approval Process

Approach

Risk Reduction in the Primary Scartling Design and Approval Process Study Schedule
ID [ TaskName Duration [mper [ January | February | March Tapril [hta [June T TAugust — ] Septernber] October | Navernber | December [January | February [Warch [Apri [ Mz [June Lut
N I N A I N Y N X O I I v N O O A A
T |Milestones 350 days Milestones
v ad
2 Project Start 0 days,
Project Start 4
3 Project Re-start 0 days,
& 1180
4 First Progress Meeting 0 days,
First Progress Meeting 4 2
5 Final Progress Meeting 0 days,
Final Progress Meeting ¢ 6i18

B Characterization of Structural B wks Characterization of Structural Features

Features 21 3127
7 Design and Approval 4 wks Design and Approval Requirements

Requirements 11i30 m 12125
E) First Progress Report 1wk First Progress Report

3125 431
G [Process Guide Framework Tk Process Guide Framework
12128 1122

70 |ABS SVR Part 3 Structural ks ABS SVR Part 3 Structural Ruled Review

Rules Review 125 218
N ABS SVR Part & Structural 5 whks ABS SVR Part 5 Rules Review

Rules Review 2i22 3i26
T2 | Second Progress Report Tk Sedond Progress Report

329 B 412

13 Mapping Rules to the Process Bwks Map ping Rules to the Process Templates

Templates 329 ) 7
14 ABS Tools and Methods 3 wiks) ABS Tools and Methods

5110 B 5128
15 | Prepare Third Progress Report 1wk Prepare Third Progress Report
5131 =] 6i4
16 | Prepare Project Report 4 wks Prepare Project Report
511 6125
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Scantling Design & Approval Process

Approach
| Participants

GENERAL DYNAMICS

> NASSCO Functional Engineering

Designed and submitted plans for approval
Project Participation

« Develop process tools
 Prepare report

> ABS Ship Engineering Department

= Reviewed and approved plans
Project Participation

« Contribute to process tool development
« Review report
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Scantling Design & Approval Process

|  Approach
> Tasks

Characterization of complex structural features
Design and approval process

Process guide framework

ABS SVR Pt 3

ABS SVR PT5 and Guides

Process templates

Tools and Methods
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Scantling Design & Approval Process

Approach

Characterization of Structure

—

SHIF STRUCTURE CHARACTERIZATION TEMPLATES

1. Large access doors through watertight bulkcheads= —zliding ard owverhead
Z. Fixed actess mmps penstEting through watetight deckis and strengh deck
3. Side parts perstrating side shell

4, Chrersizewent intade and eshaust penetrations inthe viciniky of sheer strae
h. Integration of Brge kingposts inte primany stnuctune

fi. Extersive moesses ntoshell & sheer sirake boation

T. BEstersive discortinuties such a5 house endings

2. Stanchions supporting camoe camying decks

a. Open amargement of deck supports to faciitae vehicle and cargo mowement
0. Large apenings in effective longikudiral stnocture

11. Bow fEre and botbom structure amangament ssues

12. Bucessive siffener spans associaed with dedihead heights (torsional budkding chechs)
13, Load paths through kbaded decks into double bottoms

14, Cargo dedes end support amangements at side shell and cantedine

15. Unusual stanchion configurations to suit cargo pn graler layout)

16. "Ariti-stanchions" fersion members) supporting deck grders from abowe
17. Deeptark werttical siffeners alocamying column loads
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Scantling Design & Approval Process

Approach

Characterization of Structure Template

Giruchural A

and Fe

STRUCTURAL ARRANGEMENTS ANDFEATURES

13. TED

11 FORE END BOTTOM ANDEOW FLARE STRUCTURES

CONFIGTRATION:

CONFIGURATION:

-~

Wy B e
N s

RULESET:

EULE3ET:
* 32455md7
* 32571and72
* 32681and?3
+ 32131

ISSUES:

Pt 3 povides gereralized requirere nts which may not result mn:
+ Efficiert shuchie scatlngs
+  Optimm Stuctural arvangement
+  Adequate scatlings for senvice

APPROACH:

APPROACH:
Develop scantlmgs 1o

¢ SCS60, 57 et
s SCEED

Verificahon by amalysis not required
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Scantling Des

Ign & Approval Process

Approach

Process — Experience based review

Establish Requirements

onfirm equirements
(Shipyard / Owner)

eview an

=

Clarification Meetings
(Shipyard / Class)

™

Owner Requirements
Statement of Work
Shipbuilding Specification
Notations / Class
Specification Requirements
Special Structural Investigations
Service Requirements
Operational Profile
Loading Conditions
Division of Responsibility
Effective Date (which Rules?)

\

Supporting Information (Calculations & Analyses)

Vessel Type/ Features / Services / Service Life

Required Information
Engagement of Class

Special / Unique Supporting Analyses
Special Consideration
Product Map
Rules and Guides
Rule Change Date

/)

Submission - Shipyard

Plans (Drawings)
Supporting Calculations
Electronic Submissions
Information not Shown on Scantling Plans
Configuration Sketches
Key Plans
Key Plan Extracts

N

I &

ECNs

Review - Class

L~ [ o tonss
— How ABS Reviews Plans
S — Review of Analyses
( Letters and Markups

O2E & Comment Logging
Award of Notations
ABS Review Guides
Local Vs. HQ Approval

| b=

N

/ Review Response - Shipyard \

Form of Response

Reissue of Drawings

Dtstet Macusrmrarts

[

Timeliness Issues (Info Not Available)

ECNs
Drawing Re-Issues

/ Review Response - Owner \

~ / Detail Design Development \

[Ap—

i Design Verficaton

[ v ssssmers |

Detail Information
Sources / Types

Management of Post-Review
for Approval Submissions

Maintenance of Approved Plans

GENERAL DYNAMICS
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Scantling Design & Approval Process

Approach

Requirements

-~

Establish Requirements \

Review and Confirm Owner Requirements Clarification Meetings
(Shipyard / Class)

(Shipyard / Owner)

.

Owner Requirements
Statement of Work
Shipbuilding Specification
Notations / Class
Specification Requirements
Special Structural Investigations
Service Requirements
Operational Profile
Loading Conditions
Division of Responsibility
Effective Date (which Rules?)

Required Information
Supporting Information (Calculations & Analyses)
Engagement of Class
Vessel Type/ Features / Services / Service Life
Special / Unigue Supporting Analyses
Special Consideration
Product Map
Rules and Guides

/ k Rule Change Date /

\_

Joint Meetings
Shipyard / Owner / Class

GENERAL DYNAMICS
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Scantling Design & Approval Process

Approach
Communication

Miscommunication Issue Outcome
Failure on the part of the Owner to Upon completion of an extensive The shipyard agreed to run the case. In
identify all analysis cases “assumed” by analysis the owner notes that a particular this particular situation no adverse
the Owner case has not been addressed. Class findings resulted

does not require the case

Failure on the part of the shipyard to Upon completion of analysis Owner Additional extensive analyses were
properly understand an Owner inquired about performance under undertaken which revealed non-
requirement which was incorrectly dynamic loads. compliance with specification

incorporated into the Specification

Failure of Shipyard to properly interpret Shipyard had requested a pre-approval Increased plan approval cycle time and
Class “advice” review of plans by Class with the caused significant friction between Class
objective of reducing the approval cycle and Shipyard

time. The Shipyard chose to selectively
incorporate Class “advice”

Failure to identify all requirements to The Shipyard engaged Class to An unplanned extensive 3-D finite

achieve scantling approval of a complex undertake a pre-contract review and element analysis was undertaken to

mid-body structural design approval of a proposed design mid-ship support plan approval resulting in
section .6 months into the contract it was significant stress to both Shipyard and
determined that a “direct calculation “ Class

approach analysis would be required to
support plan approval

GENERAL DYNAMICS
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Scantling Design & Approval Process

Approach
Communication Models
@)
Shipyard %
Owner Class

‘.
o, AT o

Shipyard
d 47 e DESIRABLE

Shipyard
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Scantling Design & Approval Process

Approach

Simplified Structural Design Process

¢ Design Requirements ™

/ Loads \

/ Rule Requirements N

Load Combinations

Static with Dynamic

Ry o

4

/ Scantling Requirements \

¢ Minimum Requirements ™

‘ Longitudinal Strength
Plating and Local Primary Support
Suppert Members

Fore and Aft Ends Deck Houses

i

e

Assessment for
Yield and Buckling

. _/

r

f Design Verification \

GENERAL DYNAMICS
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Scantling Design and Approval

Approach

| Design Process - SVR Part 3
> Primary Scantlings
= Global — Mid body effective longitudinal structure
= Parts of Ship
> Other
=  Welding
> Key Phrases to Watch for:

Effectively connected

Special attention

Special consideration

Adequate buckling strength

Attention is drawn (fatigue with high-strength steel)

Give consideration to (corrosion, proportions, stress concentrations)
Provide proper margins

Acceptable to surveyor

It may be required to submit calculations

> More to come on Part 5 and Guides

GENERAL DYNAMICS
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Scantling Design & Approval Process

Approach
Approval Process

/ Submission - Shipyard \

Plans (Drawings)

Supporting Calculations
Electronic Submissions
Information not Shown on Scantling Plans
Configuration Sketches
Key Plans
Key Plan Extracts
ECNs

When and
What?

GENERAL DYNAMICS
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Scantling Design & Approval Process

Approach

Products and Program Phase

Products by Program Phase

Pre-Contract Functional Design Detail Design Production
Structural Concepls
! > Arrangements Parts
Welghts Calculations Vimy Fiana Fabrication
Cost Estimates Block Models
: Analyses , Assembly
Proof of Concept Studies . Configuration Sketches .
PRl Scantling Plans Erection
Specification
Contract Award Scantling Approval

GENERAL DYNAMICS
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Scantling Design & Approval Process

Approach
Approval Process Products

[ Anchor Handling Arrangement

[ Bow Framing

[ Framing Plan

[ Hull Port and Framing Details

[ Machinery Casings

I Boiler, Engine, and Main Auxiliary Foundations
[

Miscellaneous Non-Tight Bulkheads Used as PrOd uct Map
Structural Supports

Scantling Profile and Decks

Shaft Tunnels e Scantling plans (80 — 100 sheets)
Skeg Attachment Foundations ¢ Rulebased design calculation reports (20 - 30)
Stem

Stern Framing
Ventilation System on Weather Decks
Watertight Doors and Framing

Welding Schedule and Details )
Bottom Construction, Floors, Girders, etc. e Standard structural details (100 sheets)

¢ Finite ement based global anayses of the vessel (1)
) ¢ Finite lement based local analyses of vessel parts and features (5-10)
e Major equipment foundation analyses (3-10)

Hatch d Hatch Closing A t .
m?]gr gz;‘gm P?a(t:ing osing Arrangements o Design zone structural key plans (800 — 1,000 sheets)

Midship Section

Pillars and Girders

Shaft Struts

Shell Expansion

Spectacle Frames and Bossing Details
Stern Frame and Rudder

Superstructures and Deckhouses (with Closing
Arrangements)

[ Watertight and Deep-Tank Bulkheads
[ Weathertight Doors, Framing, and Sill Heights
[ Window and Framing Details

|
|
|
|
|
|
|
|
|
[ Deck Plans e Structural welding details (1)
|
|
|
|
|
|
|
|
|

GENERAL DYNAMICS
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Scantling Design & Approval Process

Approach

f Review - Class

How ABS Reviews Plans
Review of Analyses
Letters and Markups

O2E & Comment Logging
Award of Notations
ABS Review Guides

Local Vs. HQ Approval

N

NEeview nespulise - Olllpydlh / MNEVIEW MESPUIIdE = UWIICH

Form of Response
Reissue of Drawings
Timeliness Issues (Info Not Available)
ECNs
Drawing Re-Issues

—

/ Detail Design Development\

Detail Information
Sources / Types

wialayeieiit Ul FUSLI-NevIcw
for Approval Submissions
Maintenance of Approved Plans
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Scantling Design & Approval Process

IS
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Scantling Design & Approval Process

Process Template

Process Template —

Determination of Loads Criteria Method Verification
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Scantling Design & Approval Process

Process Template Example

Process Template — Fore End Bottom & Bow Flare Slamming

Determination of Loads

Criteria

Meihod

Verification

5C-5-37 53 4a Bow Pressures
5C-5-3 7 11.1 Bottom Slamming Pressure

5C-5-2111.3

Bottom Slamming
Plate
fasdefined in 5-5-4 f11.3 and 5-5-6/ 23 1.1

Longitudinals
f asdefinedin 5-5-4 7 11.3 and 5-5-6 f
23.1.1

Bow Flare
Plate
fasdefined in 5-5-4 f11.3 and 5-5-6/ 23 1.1

Side Longs and Frames
f, az defined mn 5-5-6 f 23.3.2 and 5-5-4 f
11.3.1

Side Transwerses and Stringers
§ asdefined m 5-5-6/ 23.3.3 and 5-5-4 f
11.3.1

Plate

F
= (r k_jl."ﬂ
¢ (}S{Iﬂ}

Longitudinals
AL

S =

S

Mot Reguired
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Scantling Design & Approval Process

| Final Report

> Experience-based discussion of the review and approval
process — leading to process check sheets

» Catalog comprising:
= Complex structural arrangements

=  Process templates - indentifying Class approved methods
beyond SVR Pt 3

|  Project completion - June 2010
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