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ENGINEERING EQUIPMENT AND MATERIALS USERS ASSOCIATION

About EEMUA

The Engineering Equipment and Materials Users Association is usually known by its
initials, EEMUA. EEMUA is an Association established by the owners and operators of
industrial assets. Any organisation that is a substantial user or substantial purchaser of
engineering products may apply to become a member of EEMUA. Membership is subject
to the approval of Council.

EEMUA aims

EEMUA aims to improve the safety, environmental and operating performance of
industrial facilities in the most cost-effective way, pursuing and promoting leadership in
industrial asset management by sharing engineering experiences and expertise, and by
the active, enlightened promotion of the distinct interests of users of engineering
products. These aims are achieved by various means, including:

- Providing the organisation within which networking, information sharing and
collaboration among users on non-competitive technical matters can take place

- Influencing the way written regulations are interpreted and applied in practice

- Promoting and presenting members’ views, and encouraging the application of good
sound engineering practices

- Developing user guides, specifications, training and competency schemes

- Facilitating members’ participation in national and international standards making

- Influencing relevant national and European legislation and regulation.

The income and resources of EEMUA are applied solely towards the promotion of the
aims of the Association. No profit is transferred by way of dividend, bonus or otherwise
to members. The work of the Association is mainly carried out by members’
representatives on EEMUA Technical Committees, Working Groups, and Forums,
supported by EEMUA staff.

Incorporation, membership and other information

For the purposes of conducting its business, EEMUA is incorporated in England and Wales
as a company, limited by guarantee, not having share capital. All usual aspects of
company management and business administration are dealt with through the EEMUA
Chief Executive, including policy implementation and leadership of the Executive team
(the staff).

A list of EEMUA publications for sale is given at the end of this Publication. The full list is
also on the Association's website, including details of on-line shopping facilities.

To enquire about corporate Membership, write to ask@eemua.org or call +44 (0)20 7488
0801.
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ABOUT THIS PUBLICATION

Legal aspects

All rights, title and interest in this Publication belong to EEMUA. All rights are reserved.
No part of this Publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means: electronic, mechanical, photocopying,
recording or other, without the express prior written agreement of the EEMUA Chief
Executive. Infringement of copyright is illegal and also reduces the Association's income
thereby jeopardising its ability to fund the production of future publications.

It has been assumed in the preparation of this Publication that: the user ensures
selection of those parts of its contents appropriate to the intended application; and that
such selection and application is correctly carried out by appropriately qualified and
competent persons for whose guidance this Publication has been prepared. EEMUA and
the individual members of the Work Group that prepared this EEMUA Publication do not,
and indeed cannot, make any representation or give any warranty or guarantee in
connection with material contained herein. EEMUA and the individual members of the
Work Group that prepared this EEMUA Publication expressly disclaim any liability or
responsibility for damage or loss resulting from the use or reliance on this Publication.
Any recommendations contained herein are based on the most authoritative information
available at the time of writing and on current good engineering practice, but it is
essential for the user to take account of pertinent subsequent developments and/or
legislation.

Any person who encounters an inaccuracy or ambiguity when making use of this
Publication is asked to notify EEMUA without delay so that the matter may be
investigated and appropriate action taken.

Consultation and feedback

EEMUA encourages constructive comments on this Publication from both Members of the
Association and others.

Comments should be sent on the standard feedback form, a copy of which is provided
towards the end of this Publication. An electronic version of the feedback form is
available from EEMUA - e-mail your request for a copy to ask@eemua.org, telephone
your request to +44 (0)20 7488 0801, or download the form from the EEMUA website at
www.eemua.org. Submit comments by e-mail (preferred) or post.

Comments are considered by the relevant EEMUA Technical Committees and may be

incorporated in future editions of this Publication. New editions are publicised on the
EEMUA website.
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THE ENGINEERING EQUIPMENT AND MATERIALS USERS ASSOCIATION

GUIDE FOR THE DESIGN, CONSTRUCTION AND USE OF MOUNDED HORIZONTAL
CYLINDRICAL VESSELS FOR PRESSURISED STORAGE OF LPG
AT AMBIENT TEMPERATURES

PUBLICATION No 190 : 2000

AMENDMENTS No 2, AUGUST 2017
(incorporating Amendments No 1, November 2004)

The amendments below are issued under the authority of the EEMUA Storage Tanks
Technical Committee which has responsibility for the maintenance of this publication. They
have been carried through into the digital edition and are provided here for reference for
those readers who have a paper copy.

2/1: §4.1.1 Underneath the bullet point “For hemispherical domed ends”, add the following
text and table:

The following dimensions of straight flanges to hemispherical domed ends would
normally be provided by manufacturers of such structures.

Table 1 Length of straight flange on domed ends

Outside diameter of vessel (D,) Length of straight flange
3500 mm < D, £ 4500 mm 30 mm
4500 mm < D, £ 6000 mm 40 mm
6000 mm < D, < 8000 mm 50 mm

where: D, = external diameter of vessel

2/2: §4.2 In the first and last bullet points, reference is incorrectly made to ‘Table D.1’ of PD
5500. The correct references are to ‘Table D.2’.

2/3: §4.3.4.2 Amend the first paragraph to read:

Unless environmental considerations, e.g. the presence of wet H,S, require otherwise,
the vessel shall be post-weld heat treated in accordance with the requirements of PD
5500 Table 4.4-1, and by PD 5500 Annex D where applicable. Recommended grades
of steel are given in Appendix D.

2/4: §7.2 Insert as appropriate:

EN 10028-3 Specification for Flat Products Made of Steels for Pressure
Purposes—Part 3: Weldable Fine Gain Seels, Normalised

EN 10222-4 Steel Forgings for Pressure Purposes—Part 4: Weldable Fine-grain
Steels with High Proof Strength
2/5: §7.2, last line Delete the asterisk after ‘PD 5500'’.

2/6: §7.3 Insert after entry for ISO 8503-1:

ISO 9329-3 Seamless Steel Tubes for Pressure Purposes—Technical Delivery
Conditions—Part 3: Unalloyed and Alloyed Steels with Specified Low
Temperature Properties
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2/7: §A.2.2 Delete the following sentences:

© EEMUA

The table is valid for propane vessels. For butane vessels the figures need to be

increased by a further 10%.

2/8: §A.2.2 Replace the present table by the following:

Table 2 Stress increase percentages for domed ends

torispherical heads
hemispherical with stiffener without stiffener

product diameter D, heads next to dome next to dome
< 3600 mm 11 4 6
3600 mm < D, < 4500 mm 11.6 4.3 6.3
propane | 4500 mm < D, < 6000 mm 12.3 4.9 6.9
6000 mm < D, £ 7200 mm 15.2 5.7 7.7
> 7200 mm 16 6 8
< 3600 mm 12.1 4.4 6.6
3600 mm < Do < 4500 mm 12.8 4.7 6.9
butane 4500 mm < Do < 6000 mm 14.6 5.4 7.6
6000 mm < Do < 7200 mm 16.7 6.2 8.4
> 7200 mm 17.6 6.6 8.8

2/9: §A.2.2 Delete the existing sentence underneath the present table which reads:

For intermediate values of vessel diameter, interpolation should be used to calculate

stress increases.

2/10: §A.4.2.5.2 Replace the text ‘For a slope of 30°" by:

For a slope of 2 : 3 (see also figure in B.2 Mound):

2/11:

§A.4.9 Add a new section “A.4.9 Allowable stresses” underneath section “A.4.8

Secondary Bending Stresses” and add the following text and table underneath:

Allowable stresses would normally be predicted by the appropriate design code that is
used for the verification of the actual stresses which are detailed in Sections A.4.10
and further. The following allowable stresses would normally be applied:

Table 3 Load combinations and allowable stresses

Description PD 5500 EN 13445

Normal operations f; _ [(E) . (R_m)] _ [(E) _ (R_m)]
fy = MIN 1.5/'\2.35 fy = MIN 1.5/'\2.4

Hydrostatic pressure without earth f2 = 0-9*Re f2 = 0-9*Re

cover f,

Hydrostatic pressure with earth cover | f3 = 0:9*Re f3 = 0-9*Re

f3

Earthquake f, f4 = 1-2*%f1 fa = 1-2*f1

Explosion (blast load) fs f5 = 0-9*Re f5 = 0-9*Re

Allowable stresses in fillet welds f6 = 0-7*f1 f6 = 0-7*f1

between web of stiffeners and shell

plate and between web and flange of

stiffeners fg

2/12: §A.4.9 Renumber section “A.4.9 Summary of Stresses” and all its subsections A.4.9.X
to “A.4.10 Summary of Stresses” and A.4.10.X.
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2/13: §A.4.10 Renumber section “A.4.10 Stability of Stiffening Rings, Eurocode 3” and all its
subsections A.4.10.X to “A.4.11 Stability of Stiffening Rings, Eurocode 3” and A.4.11.X.

2/14: Appendix D Replace in its entirety by the attached page.
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APPENDIX D
RECOMMENDED STEEL GRADES

Note.— Materials not specified in this table may be used provided they have guaranteed minimum Charpy impact values at the required test
temperature and meet the requirements of PD 5500 Table D.2.

1A

PRODUCT' THICKNESS PLATE PIPE MATERIAL® FORGINGS®
(mm) REQ’D IMPACT MATERIAL
TEST TEMP
(oC)Z
BUTANE 25t0< 35 -40 EN 10028-3 P355NL1 ISO 9329-3 Gr PL23 EN 10222-4 P355 QH
ASTM A 333 Gr6
All thicknesses -20 EN 10028-3 P355N ISO 9329-3 Gr PL23 EN 10222-4 P355 NH
ASTM A 516 Gr 60, S5 ASTM A 333 Gr6 ASTM A 350 LF2
PROPANE <18 -40 EN 10028-3 P355NLA1 ISO 9329-3 Gr PL23 EN 10222-4 P355 QH
ASTM A 333 Gr 6*
<30 -20 EN 10028-3 P355N ISO 9329-3 Gr PL23 EN 10222-4 P355 NH
ASTM A 516 Gr 60, S5 ASTM A 333 Gr6 ASTM A 350 LF2
All thicknesses -40 EN 10028-3 P355NL1 ISO 9329-3 Gr PL23 EN 10222-4 P355 QH
ASTM A 333 Gr 6°
Superscripted Notes 1 For gas mixtures it will be necessary to conduct a full appraisal using PD 5500.
2 Charpy impact test temperatures are derived from EN 10028-3.
3 Required impact test temperature for pipe material and forgings is -50°C.
4 T<12mm.
5 T<40mm.

This is a preview. Click here to purchase the full publication.

9d7 paslinssald 10) S[9SSaA |EDIIPUIIAD |BIUOZIIOY PIPUNOW 104 SPINS — 06T UOREedIIqnd VNI

VNEERE)


https://www.civilenghub.com/EEMUA/913913824/EEMUA-190?src=spdf

EEMUA Publication 190 - Guide for mounded horizontal cylindrical vessels for pressurised LPG © EEMUA

CONTENTS
Page
FOREWORD ....... ..ottt e e e e et e e e e e e e e s reeeeeaaeeeeaansssnnneaaaeeeaaanns 1
1 INTRODUCTION AND SCOPE ...t e e e e e e e 2
1.1 INTRODUCTION.....cetiieee ettt e e e e e e e e e e e e e e e s e e e e e e e e e ennnnnneees 2
1.2 SCOPE. ... a e e as 2
1.3 DEFINITIONS . ... et e e e e e e e e e e e e e e e e e nnnrnanaaaeeas 2
1.4 GENERAL RESPONSIBILITIES OF THE PURCHASER.........cccccvveeeeeieeee. 3
1.5 PROJECT PLANNING ......cooiiiiiiiee et 3
2 TYPES OF STORAGE VESSEL ........ccooiiiiiiiee ettt 4
2.1 SELECTION OF STORAGE VESSEL TYPE ......uutiiiieii e 4
2.2 MOUNDED STORAGE .....oeeiiiieeiiicteeeee ettt e e e e e e e 4
3 FOUNDATION AND EARTH MOUND .........ooooiiiiiiiiiieeee e 6
3.1 INFORMATION REQUIRED BY THE CONTRACTOR......cccceeeeeeeeeeiiiieeeeee e 6
3.2  SOIL INVESTIGATION. ....etiiiiieee ettt e et e e e e e e e e e e e e s e s nreneeaeee s 6
R T2 I 11 o 1110 QSRR 6
3.2.2  Laboratory WOrK ........ooeeoiiiiiieee e 7
3.2.2.1  Classification TESES ...uuiiiuieieiiieeii e e e e e e e e eeas 8
R B @ 14T I =Y=1 PP 8
3.2.3  REPOMNG .ttt 8
3.3 TYPES OF FOUNDATION ...ccciiiiitiiieeee ettt e e e e e e e e e e e e e 9
3.3.1 Soil Bearing FoundationS...........ccuuiiiiiiii e 9
3.3.2 Sandbed on Piled Concrete Slab ..., 10
3.3.3 Vessels 0n Saddles........coooeevieiiiiiiieeeeeee 10
3.4 SETTLEMENT OF SOIL BEARING FOUNDATIONS .......cccoiiiieiee e 10
3.4.1 Immediate Settlements .........coovvvviiiiiiiiiii, 10
3.4.2 Long-term Settlements ..o 10
3.4.3 Total and Differential Settlements ..., 10
3.5 SETTLEMENT MONITORING........ccootieieiee et 11
3.5.1 Settlement Monitoring During Preloading ........ccccoooveiiiiiieieieiiiiiiieeen. 11
3.5.2 Settlement Monitoring During Operation ..o, 11
3.6 FOUNDATION DESIGN ....coeiiiiieiiiiiiiiiieee e e e e et e e e e e e e e ae e e e e e e snnnenaeeeaaeees 12
3.6.1  GENEIAl..ccceiiiiiieeeeeeeeeeeeeeee e 12
3.6.2 Operational Phase of Vessel.........c.coooiiiiiiiii e 12
3.6.3 Construction Phase of Vessel ..., 12
3.7 MOUND DESIGN ...ttt e e e e e e e e e e eaaaeas 13
K B C 1o o 0 =1 (YRR 13
3.7.2 EXternal LoadS ......ccoovieiiiiiiiiee 13
3.7.3 Erosion ProteClioN......coooo i 13
3.8 FOUNDATION AND MOUND MATERIAL ..ottt 14
3.9 CONSTRUCTION OF FOUNDATION AND MOUND.......cccciiiiieeeeeeeiiieieeeeeennn 14
3.9.1  FOUNAALION ccciiiiiiiieeeee 14
3.9.2  MOUNG...ccoiiiiieeeeeeeeeee 15
B VESSEL ... a e e aaaa e e e e a e 16
I I | ] RSP 16
411 GENEIAl.ccciiiiiiieeeeeeeeeeeeeeeeee e 16
4.1.2 Design ConditioNS.......cccveeiiiiiiieieee e 18
4.1.3 DeSigN LOAAS ..ot 18
4.1.3.1 Dead Weight of the Vessel.........ccoviiiiiiiiiiiiiiiiciceeee e 18
4.1.3.2 Weight of Liquid in the VESSel........ccveuuiiiiieiiiiieiceiii e 18
4.1.3.3 Internal Design PreSSUre ... .coueuuuiiiiiiiii e 18
4.1.3.4 Negative INternal PreSSUIe ......cc.uiiiiiiuiiieieii e 20
Vil

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/EEMUA/913913824/EEMUA-190?src=spdf

EEMUA Publication 190 - Guide for mounded horizontal cylindrical vessels for pressurised LPG

4.1.35 Loadsduetothe Mound .......ccooeuiiiiiiiiiiiiiie e

4.1.3.6 Loads due to Uneven Support by the Foundation.................

4.1.3.7 Loads due to Temperature and Internal Pressure Variations

4.1.3.8 Loads dueto Earthquake .......ccccuviiniiiiiiiiiieee,

4.1.3.9 Loads due to an External EXploSion ..........ccooeeiieniienniennenn.

4.1.4 Load CombiNatioNS .......ceeiiiiiiiiiiiiieeee e
4.2 MATERIALS ...t e e e e e e e s
4.3 CONSTRUCTION ...euuiiiiiiiiiiiiiiiiiiiiiiiieieaireeeaasaarasraeaaeraesaasaasaraaaraeaaaa—a———.
4.3.1  TOlBIANCES ..coeiiiiiiiiiee ettt
4.3.2  SHIENEIS...ueeeiiiiie e
4.3.3 WeldiNg...cooviiiiiiiiiiiiee
4.3.4 Heat Treatment..........oooiiiiiiii e
4.3.41 Pre-heat Treatment ...,
4.3.4.2 Post-Weld Heat Treatment........ccooooviiiiiiiiiiiieen,

4.4 FITTINGS FOR OPERATIONAL PURPOSES..........cvvvvvevevieiiiieiiiiinninns
4.4 GENEIAL ...
4.4.2 Fittings for Product Inlet and Outlet...........ccoeeeeiieiiiiiiiiiieeeee
4.4.3 PIPING .ottt
4.4.4 Drainage FaCilitieS...... .o
4,45 MANNOIES ..o
4.4.6 Sleeves Around Nozzles and Manholes..........cccccevviiiiiiiieeeeennns
4.4.7 InsStrumentation ...........eeiiiiii i
4471 GENEIAL .ciuiii i

4.47.2 Level Measuring Instruments.......ccocovveviiiiiiiiiiiiieceee,

4.47.3 Level Alarms and Ullage Gauges .........cccevvevuirirnininnnninnnns

4.4.7.4 Pressure Indicators and Alarms ........ccoveeiiiiiiiiiniineeeeeeenn

4.47.5 Vacuum Relief Valves.......ccoieiiiiiiiiiiicciieeeea,

4.4.7.6 Temperature Measuring Devices and Indicators ..................

4.4.7.7 Gas Detectors and Explosimeters .........cccooeviviiiiiiiiiiieennes

4.5 CORROSION PROTECTION ...
451 GENEIAl..cooeiiiiiiieeeeeeeeeeeeeeeee e,
4.5.2  COALNG ettt
4521 External Coating «...ceeuiieeiiieiieeii e
45.2.2 Glass Fibre Reinforced Bitumen Coating System.................

4.5.2.3 Epoxy or Urethane Coating System........ccoceoviiiiiiiiiiiennnenn.

4.5.2.4 Coating ApPlICatioN .....oeevuiieeieeee e
4.5.2.5 Coating Prequalification ..........cccuiiiiiiiiiiiii e
4.5.2.6 Internal Coating «..c.oveuiieniiiieieeee e

4.5.3 Cathodic ProteCtion.........cooooiiiiiiiiiiiei e
45831 GENEIAlL .ciuiii i

4.5.3.2 Protection Criteria ....c.c.vveiiiiiiiiiieee e
4.5.3.3  DOSIgN et
4.5.3.3.1 Data to be Provided by Purchaser...........c...cc.ccocceuen.

4.5.3.3.2  Soil Resistivity Measurements ............c.ccoeeeueeeuceennennnss

4.5.3.3.3  Electrical Separation.............ccc.cceuueiiieiiiiiiiiinieinieneenn,
4.5.3.3.4  Choice of Cathodic Protection System ..........c.....cccceee...

4.5.3.3.5  Transformer-RecCtifiers ...........cccuueuiiieiiieniiiiiiieeeneeeen,
4.5.3.3.6  Automatic Potential CoNtrol ...............ccooueveieiiiiiiiennannn.

4.5.3.3.7  Groundbeds ..........c.cuiiiiiiiiiiiiii

4.5.3.3.8  Monitoring FacCilitieS............ccceuieeiiieiiiiiiiiiaieeeeeeeenn
4.5.3.3.9 Cables and Distribution BOXES .............cceuuueieiieniennannn.
4.5.3.3.10 Design DOCUMENIS .........coeeuiiiiiiiiiiiiiiiieeeee e

4534  INStallation....cceuuiiiiiii e

4.5.35 COMMISSIONING +.ituiiiiieiee et eans

4.5.3.6 Operation and Maintenance ..........cooeeeveiiiiiiniiniieeeeeeenn,

4.5.3.7 Special Design Considerations .........ccoceuiieeeiieeiiieeennneenes

4.6 LIGHTING PROTECTION ....uuiiie e

This is a preview. Click here to purchase the full publication.

© EEMUA


https://www.civilenghub.com/EEMUA/913913824/EEMUA-190?src=spdf

EEMUA Publication 190 - Guide for mounded horizontal cylindrical vessels for pressurised LPG © EEMUA

5 VESSEL: INSPECTION, TESTING AND CERTIFICATION ..........ccccvviiiiiiiiiiiieee,
5.1 INSPECTION REQUIREMENTS, PROCEDURES AND STANDARDS.............
5.1.1 Procedures and Standards.............ccociriiiiiiiiiiieiiee e

5.1.2 Inspection Prior to Vessel ASsembly ........ccceeevieiiiiiiiiiiiieeeeen

5.1.3 Inspection During Vessel Assembly ............ooeeiiiiiiiiiiiiiieeeeen

5.1.4 Inspection After Vessel ASSembIy .........cccuviiiiiiiiiiiiiieee

5.2 HYDROSTATIC PRESSURE TEST ....ooiiiiiiiiie et

5.3 MANUFACTURING REPORT ...ttt
5.4 MARKING AND CERTIFICATION ...coiiiiiiieiiie e

6 GUIDELINES FOR IN-SERVICE INSPECTION ...........c.oooiiiiiiiiiieiee e

6.1 INSPECTION DURING OPERATION.....cciiitiiiieiiiie e

B.1.1 VeSSl i

6.1.2 Vessel Settlement .........oo i

6.1.3 MOUNG..coiiiiiiiiii

6.2 TECHNICAL REVIEW ...ttt e ea e
6.3 RECOMMENDED MINIMUM REQUIREMENTS FOR

THE TECHNICAL INTEGRITY REVIEW .....ooiiiiiiiiieee e

6.3.1 Recommended Actions Prior to Inspection............cccccei.

6.3.2 Recommended Actions Post-iNSpection ..........ccccvviiiiiiiiiiiiiiiiieeeeen

6.4 TYPICAL FAILURE MODES ...t

6.5 RECOMMENDATIONS FOR PLANING OF INSPECTION .......cccooviiiiiiiiiiieeennn.

7 REFERENCES ....... ..o i e e e e e e
7.1 AMERICAN STANDARDS ...
7.2 BRITISH STANDARDS (including transposed ENS) ...........ccccuviiiiieiiiiiiiiiieeen.
7.3 INTERNATIONAL STANDARDS ..ottt
7.4 MISCELLANEOUS CODES AND STANDARDS ......oooiiiiiiiiieeeeeeeeeeee e
7.5 RECOMMENDED FURTHER READING........cctiiiiiiiiiiiieeee e

8 GLOSSARY OF ABBREVIATIONS ... ...

APPENDIX A: STRESS ANALYSIS OF MOUNDED STORAGE VESSELS ....................
Al INTRODUGTION ... ettt eseeseesssnnsssseennnnnnnnnes
A.2 CIRCUMFERENTIAL BENDING .......uuuuiuuiiiiiiiiiiiiiiiieeianeenneeneennesannnennnnsnnnnnnnnnes

A.2.1 Unstiffened CYINAErS ........cooiiiiiiii e

A.2.2 Stiffened CylINAEIS .......uiiiiiiiiii e

A.3 NORMAL FORCES AND SHEAR FORCES........coo oo

A.4 CALCULATION METHOD FOR STIFFENED CYLINDERS.........cccocoiiiinninnns

A4l NOMENCIATUIE.....ooe e

AL4.2 LOAAS ...t

A4.2.1 Dead Weight (LOAd 1) ..eeu e

A.4.2.2 Weight of Liquid Fill (LOA 2) ...eeuniieiiieiieee e ee e

A.4.2.3 Internal Design Pressure (Load 3).....ceoveeveeiiniieniiieeeeee e

A.4.2.4 Negative Internal Pressure (Load 4) .....ccuveeiiniieiiiiieeee e

A.4.25 Pressure Due to Mound (LO2d 5) ..c.uveenieiniiniiiiiiiicccee e

A.4.2.5.1 Pressure of Mound on Cylinder.............ccovueiiieiiiiieiiieineeennn.

A.4.2.5.2 Pressure by Mound on Domed Ends ..........cccoevieiieiiiiiiennaenn.

A.4.2.6 Load due to Uneven Support of the Vessel (Load 6)........cccccuueennnenn.

A.4.2.7 Axial Loads due to Changes in Vessel Length (Load 7) ......ccccceeunneee

A.4.2.8 Seismic Loads (LOAd 8) ..cueeeueuinieeenieieenieee e e e e e eeaeans

A.4.2.9 External Pressure Caused by Explosion of Gas Clouds (Load 9) ......

A.4.2.10 Supporting Pressure by the Foundation (Load 10).........cccevevuiviennnnes

A.4.3 Selection of Shell Plate ThiCkNess ...
A.4.4 Bending Moments, Normal Forces and Shear Forces

iN Stffening RINGS ..o

L I C 1= T 1T - | PP

A.4.4.2 Bending Monents for 120° Support Angle.......cooveeiveiiiiiiiiienieeenn.

A.4.4.3 Normal Forces for 120° Support Angle.......cuvveeiviiiiiiiiiiie e,

X

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/EEMUA/913913824/EEMUA-190?src=spdf

	Document Bookmarks
	Document Bookmarks

