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THE ORGANIZATION OF 
SECTION VIII, DIVISION 1. 

SUBSECTION A: THE GENERAL SECTION 

• PART UG 

SUBSECTION B: THE METHOD OF FABRICATION 

• PART UW, WELDED VESSELS 

• PART UF, FORGED VESSELS 

• PART UB, BRAZED VESSELS 

SUBSECTION C: THE MATERIALS SECTION 

• PART UCS, CARBON/LOW ALLOY STEELS 

• PART UNF, NON-FERROUS MATERIAL$' 
' 

• PART UHA, HIGH ALLOY STEELS 

• PART UCI, CAST 1.RON MATERIAL.S 

• PART UCL, CLAD VESSELS 

• PART UCD, CAST DUCTILE MATERIALS 

• PART UHT, HEAT TREATED MATERIALS 

• PART ULW, LAYERED VESSELS 

• PART ULT, LOW TEMPERATURE MATERIALS 

1 
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1986 AS!\~E 

BOILER AND PRESSUIZE VESSEL CODE 

SECTIONS 

1 Powcr Bo1lc~ 
11 Matcnal Spcc1ÍIC3Uons 

Pan A - Fcrrow M3tcn.:1ls 
Part B - Nonícrrous M;itcn3ls 
P:irt C - \Vcld1ng Rods. Elcclrodcs :ind Filler ~1ct:ils 

III Subsccuon NCA-Gcncr'3l Rcqu1rcmcnts íor o.,1s1on 1 and D1v1s1on 2 
111 D1vu1on l 

Subsecuon ND - Cl.us 1 Componcnts 
Subsection NC - Class 2 Componcnts 
Subsecuon ND - Class 3 Componcnts 
Subsec:tion NE - Clus MC Componcnt~ 
Subsec:uon NF - Componcnt Supp0r1s 
SubsectJon NG - Corc Support Structurcs 
Appcndices 

111 D1vision 2 - Codc íor Concrete Reactor Vcsscls :ind Conta1nmcnts 
IV Heattng Boilcrs 
V Nondc:strucuvc Eum.1nauon 
VI Recommcndcd Rules for Ca.re and Opcrauon oí Hcaung Bollen 
VII Ra:ommendccl Gu1ddincs íor thc C..rc of Powcr Boilcrs 
V111 Pressurc Vc:sseh 

Division t 
Division 2 - Altcmauw: Rules 

IX Wddmg and Brazmg Quabfiations 
X Fibcrglass-Ranfon:cd Pl.ashc Prcs>ure Vcsscls 
XI Rules for_ lnsa~ lnspc-oc 1 -. _.car Power Plant Components 

ADDENDA 

C.Olon::d""5hcct Addcntfa wluch UllC:ludc additK>nS and rcvtltOftS to indiVldua.l Scctions ar thc Codc. 
are' publishcd annually and wdl be w:nt autonutically co purchasen of thc apphcablc Sccuons up to 
thc pu~ oítltc 1989 Codc. Thc 1986 Codc os avaolablc only m thc loosc-lcaf fonnat; acconbngly • 

• thc Addcnda will be issucd 1n thc- loosc-lcaf. rcplaccmcnl-pagc fonnat. 

INTI:RPRETATIONS 

ASME issucs wntlell rcpha to _.,.,. conccnung 1ntcrprctauon of tecluucal aspccU of tite Code. 
Tbc lntcrpc"CUlÍonS for cach indt"1du.al Scctt0n wtll be pubhshcd separatcly and wilt be includcd as 
part of tite updatc scrvocc to that Sccuon Thcy woll be ossucd scm1annually (July and Occcmbcr) up 
to tite publicabOD o( tbe 1989 Codc. lntcrprctatlOlls of Scctoon 111. Divwons 1 and 2. wiU be mcluded 
Wlth thc updatc ICl'"W'ICC co Subso:uon NCA lntcrprctat1ons are noc pan of thc Codc or thc Addcnda. 

CODE CASES 

Thc Boilcr and Pressure Vcssd Comm1ttcc mcctS rcgularly to cons1dcr proposcd addtt1ons and rC"VWons 
to U,;. Co:ic ;:-A to rarm.1:b.u: C..:acs !O cl~nfy thc 1n1cnt of CXlSllng requ1remcnr.s ('lf pro~ whc:n 
thc neod as urgcnt. rules for matcnals or construcuons not covcrcd by cxuung Codc ruics.. ~ 
c...c. whlCb 'have bccn adopted ... n appear 1n thc appropnatc 1986 Codc ~ oook: (!) ilol~ r 
and Prcs.sure Vcssds--and (2) Nuclear ComponcntS. Supplcmcnts wtll be sent automatically to thc 
purch.ascts OÍ thc Codc Cases book.s up lO thc pubhcauon OÍ the 1989 Codc. 

' ' 
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2001 _A.SME 
BOILER AND PRESSURE VESSEL CODE 

SECTIONS 

1 
11 

111 

Rules íor Consuuct1on oí Power Boilcrs 
M:itena.ls 

P:ut A - Ferrous M:itena.1 Spcc1fic;iuons 

P:ut B - Nonfcrrous Maten.U Spcc1fic:i11ons 
P;in C - Spcc1fic;iuons for Weld1ng Rods. Electrodes. ;i~J Filler Mcu.ls 

Pan O - Propcn1cs 
Subsccuon NCA - General Requ1rcments íor 01..,1~1on 1 .inJ D1..,1s1on 2 

111 D1v1s1on 1 
Subsccuon NB - Cl;iss 1 Componcnt.s 
Subsccuon NC - Class 2 Componcnts 
Subsccnon ND - Class 3 ComponcnlS 
Subscctlon NE - Class MC ComponcnlS 
Subscction NF - Supporu 
Subsccuon NG - Corc Support Structures 
Subsccuon NH - Cl;iss 1 Componcnt.s 1n Ele\'Jted Tempcr.iture Serv1cc 

Appendtces 
Ili D1v1s1on 2 - Code ror Concmc Rcxtor Ve-;~ls Jn<l Cont:unments 
lll D1v1s1on 3 - Conu1nment Sv-;tcms íor Stor.ig:c an<l Transpon P:ick:igtngs oí Spcnt Nudc:ir Fue! 

and H1gh Levcl Ra.tl1oxt1vc MatcnJI and W;istc 
IV Rules for Construct1on uf Hc:11:ng Bo1lcrs 
V Nondestn1ct1vc E.~am1n:111on 
VI Rccommendcd Rules for the C .aR ..nd Opcr.illon oí He;iung Boilcrs 
VII Rccommendcd Gu1dchncs IOf thc e~ of Power 801lcrs 
Vln Rules for Constn.1ct1on of Prr-u.ure Vesscls 

IX 
X 

01\'ISIOO l 

01v1s1on 2 - Altcmat1vc Kuks 
01v1s1on 3 - Altcm.1uvc Kua for Consuucuon of H1gh Prcssure Vesscls 

Wcld1ng 3nd Braztng QuahfKMa.W'll 
Fiber-Rc1nforccd Pl;isuc Prnll&ft V~ls 

XI Rules Í'JI' lnscn-1cc lnspectHwt uf Nuck~ Powcr Pllnl Compcncnts 

ADDENDA 

Colorcd-shect Addenda. wh1ch u.:llldr ..Jd1uons ;and rcv1s1ons to 1nd1v1dual Sccuons of thc Codc, JJ'C 

pubhshcd mnually and w1ll be K"N ~u"~ly to purch:ascn of the :applic:able Scct1ons up to the 
publica.Don of thc 2004 Codc.. T1w ~1 Codc 1s ~v:a1l;iblc only 1n lhe kJose..le:af formal. accord1ngly. 
thc Acldenda will be lSSUCd 1n lht kJuw- kaf. rcplxcmcn1-pagc íonnaL 

ll'<TF.RPRET A TIONS 

ASME Usues wnaen rephes to 1nqu1nrs ..:onccm1ng 1n1crpretauon of tcchn1cal :aspecu of thc Codc. 
Thc lntcrpn:tanons for exh 1nd1vtduaJ S«t1c:1 w1ll ... ¡::. .. bhshcd scpar.uely and w1U be 1ncludcd as 

part of thc upcW.e scrv1ce to that Sccuon.. 'Thcy w11l be 1s\ucd sem1annually (July and Dcccmbcr) up 
to thc pubhcwoa of thc 2()().¡ codc. lntcrpttUl1ons oí '\cct1on 111. 01v1s1ons 1 ;ind 2, w1ll be 1ncluded 
w11Jt thc upcble SCl'VlCC to Subs.ccuoo NCA 

:. · .. 
CODE CASFS 

Thc Bollcr and Prcssure Vcsscl Comm1nee mccts rcgul.arly 10 con!t1der proposed :Mid1uons and rcv1s1ons 
to thc Codc md to formula.te Cucs to cla.nfy 1hc 1n1cn1 of c~1st1ng requ1rcmenLS or pro..,1Jc. whcn thc 
nccd 1s W'gCOt. rules far m:atcn:ils or con~uucuons no1 covcrcd by cs.1S11ng Codc rules. Those Cases 
wh1ch havc bccn :adoptcd w11\ appe3.t 1n thc apprupna1c ~001 Codc Cases book· ( 1 ) Boilcr; :and Prcssurc 
Vcsscls and (!) Nuclc3.t ComponcnLS SupplcmcnL' w1tl be !>Cnt .J.Utom:aucally to 1hc purcltasc:rs of thc 
Codc CJ.SC.s books up 10 thc pubhc:u1on oi 1hc 100•-' C.o<lc 
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REVISIONS TO THE CóDE 

• A REVISION TO THE CODE IS A CHANGE IN 
PREVIOUS REQUIREMENTS. THEY BECOME 
MANDATORY SIX MONTHS AFTER ISSUANCE. 

• THESE REVISIONS ARE CALLEO ADDENDA. 

. " 

ADDENDA 

ADDENDA ARE ISSUED: 

• THE WINTER OF THE YEAR THE EDITION IS 
ISSUED. 

• _ THE WINTER OF THE YEAR AFTER THE EDITION 
IS ISSUED. 

• THE WINTER TWO YEARS AFTER THE EDITION IS 
ISSUEO. WHEN THIS ADDENDA- IS ADDED, THAT 
BOOK BECOMES IDENTICAL TO THE FOLLOWING 
EDITION. FOR EXAMPLE, A'88, ALONG WITH THE 
EARLIER ADDENDA TO THE 1986 CODE, MAKES IT 
IDENTICAL TO THE 1989 CODE. 

,.-
{ .: 
\. .. 

( 
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THE FABRICATION CODES 

THESE CODES ARE REFERRED TO AS CONSTRUCTION 
CODES OR BOOK CODES. IN ANY CASE, THEY ARE 
THE CODES TO WHICH AN ITEM IS MANUFACTURED. 
THE BOOK CODES ARE: 

• SECTION I, POWER BOILERS 

• . SECTION 111, NUCLEAR 

• SECTION IV, HEATING BOILERS 

• SECTION VIII (DIVISIONS 1 ANO 2) 
PRESSURE VESSELS 

• SECTION X, FIBER GLASS VESSELS 

-.;~~------------------------

THE REFERENCE CODES 

THESE CODES ARE REFERRED TO BY THE BOOK 
CODES. THEY ARE TO BE USED ONLY WHEN 
REFERENCED BY THE BOOK CODES ANO USED 
ONLY AS DESCRIBED IN THE BOOK CODE . 

. 

• SECTION 11, MATERIALS 

• SECTION V, N.D.E. 

· • SECTION IX, WELDING 
OUALIFICATIONS 

-: . 5 



. 
THE SCOPE OF SECTION VIII, 

· DIVISION 1 

THE SCOPE OF SECTION VIII, DIVISION 1 IS 
INTENDED TO COVER, BUT NOT BE LIMITED TO: 

• VESSELS CONTAINING WATER UNDER 
PRESSURE THAT EXCEED: 
- A DESIGN PRESSURE OF 300 PSI 
- A DESIGN TEMPERATURE OF 210 F. 

• HOT WATER TANKS HEATED BY INDIRECT 
MEANS THAT EXCEED: 
- 200,000 BTU's/HR. 
- 210 F 
- 120 GALLONS 

• VESSELS HAVING AN l. D. GREATER THAN 
6 INCHES. 

• VESSELS HAVING AN INTERNAL OR 
EXTERNAL or-; 'TING PRESSURE 
GREATER THAN 15 PSI. ,-. 

• VESSELS HAVING A DESIGN PRESSURE NOT 
EXCEEDING 3,000 PSI. 

HOWEVER, PLEASE NOTE THAT U-1(K) STATES 
THAT •ANY PRESSURE VESSEL WHICH MEETS ALL- -
THE REQUIREMENTS OF THIS DIVISION, INCLUD-
ING THOSE FOR INSPECTION, MAY BE STAMPED _ 
WITH THE 'U' SYMBOL EVEN THOUGH EXEMPTED 
FROM SUCH STAMPING·. IN OTHER WORDS, ·ANY
THING ANO EVERTHING·. 

6 
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THE SCOPE OF SECTION 1 
POWER BOILERS 

THE SCOPE OF SECTION 1 IS INTENDED TO 
COVER: 

• POWER BOILERS-STEAM OR VAPOR EXCEED
ING 15 PSI. 

• ELECTRIC BOILERS-POWER CR HIGF'i íEMP
PERATURE BOILERS HEATED ELECTRICALLY. 

• MINIATURE BOILERS-POWER OR HIGH TEMP
ERATURE BOILERS. 

• HIGH TEMPERATURE WATER BOILERS
GREATER THAN 160 PSI AND/OR 250 F. 

• UNFIRED STEAM BOILERS-SECTION 1 OR VIII,. 
DIVISION 1. 

• EXPANSION TANKS-SECTION 1 OR VIII, 
DIVISION 1. 

THE SCOPE OF SECTION VIII, 
DIVISION 2 

THIS CODE CONTAINS ALTERNATIVE RULES TO THE 
MINIMUM CONSTRUCTION RFQ•JIREMENTS FOR INSP
ECTION ANO CERTIFICATION OF VESSELS FALLING 
WITHIN THE .SCOPE .OF SECTION VIII, DIV. 1. 
THESE ALTERNATIVE RUL~$ ARlf- MORI:: STR!NGENT 
IN THE ARE.AS OF DESIGN, N.D.E. ANO MATERIALS. 

}.2 



SECTiON VIII, DIVISION 1 
DESIGN APPROACH 

THE DESIGN OF SECTION VIII, DIVISION 1 IS 
BASED ON: 

• THE TYPE OF FABRICATION ANO, 

• THE TYPE OF MATERIAL USED. 

IF A CODE FORMULA IS APPLICABLE TO A PARTICULAR 
COMPONENT UNDER CONSIDERATION, THE USE OF 
THAT FORMULA IS MANDATORY . 

. THE OWNER MUST SPECIFY TYPE OF SERVICE AS 
WELL AS OTHER PERTINENT INFORMATION OR THE 
MANUFAC"('URER MAY NOT BE ABLE TO MEET THE 
APPLICABLE _ CODE REQUIBEMENTS. 

s.o 

( 
8 

,.-::;; 
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DESIGN FLOW PER 
SECTION VIII, DIVISION 1 

DETERMINE THE SERVICE 
(U-2 ANO UW-2) 

' • 

ETHAL LOW TEMP. NO UNFIREC DIRECT 
RESTRICTIONS STEAM FIRED 

I BOILEF 

1 1 f 

TEMP. MATERIALS - -
(UG-20) (UX-1 TO UX-16) 

. 
PRESSURE STRESS 
(UG-21) VALUE 

(UXX-23) 

CORROSION DETERMINE 
(UG/UCS-26) REQUIREO 

THICKNESS 
(UW-12) 

1 

1 1 
A.N.S.l./MFG. SHELL. HEADS 

STANDARDS (INT. UG-27) (INT. UG-32/34) 
(UG-11 /<4<4) , ___ t ,.._,,.,? ·--" lr::YT ti• -ftftJ'>•\ 

1 

1 
1 LOADINGS 1 

- - .. 

OPENINGS & 
REINFORCEMENT -(UG-36 THROUGH 42) 

q 

5. l ( ._, 



TYPES OF SERVICE ·. 

THERE ARE BASICALLY FIVE TYPES OF SERVICE 
FOUND IN SECTION VIII, DIVISION 1. ALL 
BUT ONE CAN BE FOUND IN UW-2. THESE 
SERVICES ARE: 

• LETHAL SERVICE 

• LOW TEMPERATURE SERVICE 

• UNFIRED STEAM BOILERS 

• DIRECTLY FIAED VESSELS 

• NO RESTRICTIONS (NOT FOUND IN UW- 2) 

DESIGN LOADINGS 

THERE ARE SEVERAL TYPES OF DESIGN LOADINGS ( 
FOUND IN SECTION VIII, DIVISION 1 THAT 
MUST BE CONSIDERED.- THESE ARE: 

• PRESSURE 

• TEMPERATURE GRADIENTS 

· • WEIGHT OF VESSEL ANO CONTENTS 

• SUPERIMPOSED LOAOS (IE. STATIC) 

• LOCALIZED STRESSES 

• IMPACT LOADINGS 

• WIND LOADINGS 

o EARTHQUAKE LOADS 

NOTE: THERE ARE NO CODE RULES FOR CALCULÁTr·· 
ING LOADINGS EXCEPT PRESSURE LOADINGs~· 

10 

u 
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USER ASME 

\ 
A! --- Who is Responsible? --- H.O. 

/ \ 
Jurisdiction Customer/Buyer 

USER'S RESPONSIBILITIES 

THE USER SHOULD SUPPLY THE MANUFACTURER 
WITH THE FOLLOWING INFORMATION: 

• DESIGN PRESSURE - ANO TEMPERATURE. 

• LOADINGS 
' 

• CORROSION ALLOWANCE 

• SPECIAL SERVICE REQUIREMENTS SUCH AS 
LETHAL 

" P.Vl.H.T~ ·oR R,T. i~ NOT CODE REQUIRED. . . . ' -

• 

( í. 



DESIGN MAY BE ·· 
PERFORMED BY: 

• THE CERTIFICATE HOLDER 

• THE USER 

• THE USER's DESIGN AGENT 

• CERTIFICATE HOLDER's DESIGN AGENT. 

NOTE: THE CERTIFICATE HOLDER WHO WILL STAMP 
THE VESSEL IS ALWAYS RESPONSIBLE FOR 
MEETING ALL CODE REQUIREMENTS, IN
CLUDING THOSE FOR DESIGN. THERE ARE 
THERE ARE NO QUALIFICATION REQUIRE
MENTS FOR ON DESIGNERS IN THE CODE. 

WELDED JOINTS 

TWO TERMS APPLY TO WELDED JOINTS IN THE 
CODE. ONE oF· THESE DESCRIPTIONS IS JOINT 
CATEGORY. CATEGORY DEFINES THE LOCATION 
OF A JOINT WITHIN THE VESSEL. FOR 
EXAMPLE, A CATEGORY A JOINT WOULD BE A 
. LONG SEAM OR A SEAM THAT WOULD SEE THE 
SAME STRESSES AS A LONG SEAM • 

.___ ____ CATEClORY A JOINT 

1 z. 

5.4 
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CATEGORIES ·OF JOINTS 
UW-3 

SECTION VII! - DIVISION 1 1986 Ed1tion 

WELDED JOINTS 

IN ADDITION TO CATEGORY, THE CODE DEFINES 
JOINTS BY THEIR TYPE. TYPE DEFINES THE 
CONFIGURATION OF A WELOED JOINT. FOR 
EXAMPLE, A TYPE TWO JOINT IS A SINGLE 
BEVEL BUTT JOINT WITH A BACKIÑG STRIP 
LEFT IN PLACE. 

I~ 

5. 5 
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MAJOR CHANGES TO 
UW-11 ANO UW-12 

THE 1986 ADDENDA TO SECTION VIII, DIVISION 1 
MADE MAJOR CHANGES TO DESIGN CRITERIA. THE 
ADDENDA RESULTED IN THE FOLLOWING: 

• PARTIAL A.T. WAS DELETED. 

• DESIGN IS NOW BY JOINT RATHER THAN BY 
VE SS EL. 

• STRESS REDUCTION WAS ELIMINATED. 

THIS LEFT THREE TYPES OF A.T., FULL, SPOT ANO 
NONE. 

SPECIAL REQUIREMENTS 
FOR RADIOGRAPHY 

' . 

SERVICE 

LETHAL 

UNFIRED STEAM BOILER 
> 60 P.S.l. 

BUTT WELDS > THAN A 
· .SPECIFIED THICiZNE:SS 

FULL R.T. REQUIRED 

ALL BUTT WELDS 

ALL BUTT WELDS 

PER UW-ll(a)(2) 

·~ '(,_, 

ELECTROSLAG WELDS ALL BUTT WELgs (' 

''i 
( (. 
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EXAMPLES ANO LIMITATIONS 
OF UW-12 

~ 

TTl'1: 4 

ttr< 1 
t'Tf'C l 

~ t i, e:! )o.. 

~ 1 

ttr< 1 tTrc • 

{ 

'----~ 

JOINT TYPE 
CONFIGURA TI O NS 

LIMITATIONS ON JOiílT TYPES 

{NOn:.5: Thl.l taOlc apptlQ, whcn thcrc are no spcdal scro1cc rotrlctloru..} 

CIRCUMíC:REl'IT!AL LOl'IGITUDll'IAL 
TYPC. JOll'IT 

Th1ckncsl 1 Diamclcr no les Thlcknc55 nolcl 

l Ali Ali Ali 
- ' - -

AlL catrot 

2 
.. ~ :S)ll fot 

Ali Ali olhct Jo'nl 

fll fot ••"" 
llCM1 t-< ]/1-

~ :S 5¡g- :S 24 o.d. not 
Pcnnittcd 

4 s 5/8 .. Ali :S J/8 
' ' 

lll ncw iAcU 
- • ._::'":"". r"'OO"W.i. -- ··--· 

'5 :s 11r :S 24 o.d. not pcnn1UC'd ·not _ 
- lll )ft<ll l•<lct ÍOf ftCml ftCMll Pcnnillcd 

~ ''" .. Ali 
lll ft<•GI (On'fCl 

Ali to frn.Jurc 
6 ~ ''ª"" 

lll All lu:1G1:S: 1J..· !O 24 o.d. 
·-- - ---

/L 
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SPECIAL SERVICE 
VESSELS 

UW-12 PROVIDES RESTRICTIONS ON JOINT 
TYPES DEPENDING ON THE SERVICE OF THE 
VESSEL. THESE RESTRICTIONS ARE: 

LETHAL SERVICE UNFIRED STEAM 
BOILERS 

:::;ATEGORY TYPE CATEGORY TYPE 

A 1 
B 1 OR 2 
e 1 OR 2 
D FULL PEN. 

LOW TEMPERATURE 

CATEGORY 

A 

TYPE 

1• 

A 
B 
e 
D 

1 
1 OR 

OIRECTLY FIRED 
VESSELS 

CATEGORV 

A 

TYPE 

1 

2 

B 1 OR 2 
FULL PEN. 
FULL PEN. 

B 1 OR 2 
e e 
o o 

lh 

« 
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CORROSION ALLOWANCE 

SECTION VIII, DIVISION 1 OISCUSSES 
CORROSION ALLOWANCE IN UG- 25 ANO UCS- 25 
IF THE CODE DOES NOT PROVIDE FOR A 
CORROSION ALLOWANCE, THEN THE OWNER MUST 
STATE WHETHER ONE IS REQUIRED. UG- 25(f) 
REQUIRES THAT A VESSEL SUBJECT TO CORROSION 
BE PROVIDED WITH A DRAIN AT THE LOWEST -POINT. 
THIS IS MANDATORY WHETHER THE CORROSION 
ALLOWANCE IS CODE REQUIRED OR NOT. 

REQUIRED SHELL Ml.NIMUM WALL 
(CIRCUMFERENTIAL STRESS) 

IN TERMS OF INSIDE RADIUS; 

PR 
t• 

SE - 0.6P 

IN TERMS OF OUTSIDE RADIUS; 

PRo 
t• 

SE + 0.4P 

lt 

2 



.. 
SHELLS MADE FROM PIPE 

UG-31 

UG-31 ALLOWS THE FABRICATION OF SHELLS 
FROM PIPE. IT SIMPLY STATES THAT THE 
FORMULA IN UG- 27 BE USED FOR CALCUALTING 
THICKNESS. CARE MUST BE TAKEN IN THE 
COMMUNICATIONS BETWEEN THE DESIGNER ANO 
THE PURCHASER WHEN ORDERING PIPE SUCH AS 
SA-53(8). THIS MATERIAL COMES IN BOTH 
SEAMLESS ANO E.R.W. ANO THEREFORE, HAVE 
DIFFERENT STRESS VALUES. 

STRESSES 

P1 

CIRC. STRESS 

r:=J--- LONG. STRESS 

_ P1 

P1 

FOR THIN-WALLED, CYLINDRICAL SHELLS, THE 
. CIRC~~FERENTIAL, OR HOOP STRESS, WILL BE 

APPROXIMITELY TWICE THE LONGl"IUDINAL.· · 

/8 
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UG-16(b) 

WITH SOME EXCEPTIONS, THE MINIMUM 
THICKNESS OF SECTION VIII, DIVISION 1 
SHELLS ANO HEADS IS 1/16 OF AN INCH. 

TYPE OF HEAD DESIGNS 

THERE ARE BASICALLY 5 TYPES OF HEAD DESIGN 
IN SECTION VIII, DIVISION 1. THEY ARE: 

• ELLIPTICAL _ 

• TORISPHERICAL (F & O) 

• HEMISPHERICAL 
' 

• CONICAL 

• FLAT 

"• ' " 
'~ . ~ t' ,. ~. 



.. 

TORISPHERICAL HEADS (F & ·D) 
UG-32(e) 

IF THE INSIDE CROWN RAOIUS (L) EQUALS 
THE O.O. OF THE SKIRT, ANO THE INSIDE 
KNUCKLE RADIUS (r) EQUALS 6% OF L, THEN: 

0.885PL 
t • 

SE-0.1P 6"1oL 

· TORISPHERICAL HEADS (F & D)· 
APP. 1-4(d) 

-
IF THE INSIDE KNUCKLE RAOJUS (r) DOES NOT 
EQUAL 6% OF L, THEN: 

PLM 
t • 

SE-0.2P 
WHERE THE M FACTOR IS 
BASED ON AN L/r RATIO. 

NOTE: - PLM 0.885PL 
• WHEN L/r • 

2SE-0:2P 2SE-0.1P 16 ANO 2/3 
z.o 



2:1 ELLIPTICAL HEADS 
UG-32(d) 

1 h 
- 2 h 

1 2 h 

- -
MINOR AXIS l. D. OF THE HEAD .. 

2 4 

PO 
t ----

2SE-0.2P 

OTHER ELLIPTICAL HEADS 
APPENDIX 1-4(c) 

t • 
PDK WHERE THE K FACTOR IS 

BASED ON D 
2SE-0.2P 

2h 

- , 

• WHEN O 
- 2SE-0.2P 2SE-0.2P .. 2.Q 

;ti 
2h 



UG-32(j) .. 

"THE INSIDE CROWN RADIUS TO WHICH AN UN
STAYED HEAD IS DISHED SHALL BE NOT GREATER 
THAN THE OUTSIDE DIAMETER OF THE SKIRT OF 
THE HEAD. THE INSIDE KNUCKLE RADIUS OF A 
TORISPHERICAL HEAD SHALL NOT BE LESS THAN 
6% OF THE OUTSIDE DIAMETER OF THE SKIRT 
BUT IN NO CASE LESS THAN 3 TIMES THE HEAD 
THICKNESS". IN OTHER WORDS, 

• MAX L • SKIRT O. D. 

• MIN. r • 6% SKIRT O.O. 
BUT NOT LESS 
THAN 3 • THE 
HEAD THICKNESS 

-uG-32(b) 

"THE THICKNESS OF AN UNSTAYEO ELLIPSOIDAL 
OR TORISPHERICAL HEAD SHALL IN NO CASE BE 
LESS THAN THE REQUIRED THICKNESS OF A 
SEAMLESS HEMISPHERICAL HEAD DIVIDED BY THE 
EFFICIENCY OF THE HEAD-TO-SHELL JOINT". 

22. 
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HEMISPHERICAL HEADS 
UG-32(f) 

WHEN t<• .356L, OR P IS < 0.665SE, THEN: 

PL 
t • 

2SE-0.2P 

CONICAL HEADS/REDU,CER SECTIONS • 
- UG-32(g) 

FOR CONICAL HEADS WITHOUT A TRANSITION 
KNUCKLE ·rHE REQUIRED THICKNESS OF CONICAL 
HEADS OR CONICAL SHELL SECTIONS THAT HAVE 
A HALF APEX-ANGLE o NOT. GREATER 30 DEG. 
SHALL BE DETERMINED BY: 

PO 
t ·-----

2coso(SE-0.6P) 



.. 

TORICONICAL HEADS 
UG-32(h) 

"TORICONICAL HEADS MAY BE USED WHEN 
THE ANGLE f6l <a TO 30 DEG. ANO ARE 
MANDATORY FOR CONICAL HEAD DESIGNS 
WHEN THE ANGLE @ EXCEEDS 30 DEG., 
UNLESS THE DESIGN COMPLIES WITH 1-5(g)" . 

.. ,., ..... ........... 

" 

...... 
T2. ...... 

Jt. A~~ 

-
CONICAL REDUCER SECTION 

STIFFENERS 

5.26 



/ 

--f.:__) -rt': 
; 

UG-36(g) 

_J_ 
() 

OBLIOUE CONICAL SEC TlONS 

(Under lnternal Pressure) 

UG-32(i) 

-. 

·wHEN AN ELLISOIDAL, TORISPHERICAL, 
HEMISPHERICAL, CONICAL OR TORICONICAL HEAD 
IS OF A LESSER THICKNESS THAN REQUIRED BY 
THE RULES OF THIS PARAGRAPH, IT SHALL BE 
STAYED AS A FLAT SURFACE ACCORDING TO THE 
RULES OF UG-47 FOR BRACEO ANO STAYED FLAT 
PLATES". 

zs 

-.; 



BRACEO ANO. STAYED su·RFACES 
UG-47 

THE CALCULATIONS FOR BRACEO ANO STAYEO 
SURFACES SHALL BE: 

p 
t • p -

se 
WHERE: p • THE MAXIMUM PITCH BETWEEN 

ANY SET OF STAYBOLTS 

P .. DESIGN PRESSURE 

S • MAXIMUM ALLOWABLE STRESS 
PER SUBSECTION C 

C • A FACTOR THAT ADDRESSES THE 
ATTACHMENT BETWEEN THE STAY / ( 
STAYBOLT ANO THE FLAT PLATE 

5.28 



.. 
UNSTAYED FLAT HEADS AND COVERS 

UG-34 

THE CALCULATIONS FOR UNSTAYED FLAT 
HEADS ANO COVERS ARE: 

• WELDED FLAT CIRCULAR HEAD: 

t • ICP 
' ~ ~ 

• BOLTED FLAT CIRCULAR HEAD: 

CP 1.9Whg 

SE SEd 

• WELDED FLAT NON-CIRCULAR HEAD: 

t • lzCP 
~-;e 

• BOLTED FLAT NON-CIRCULAR HEAD: 

t • d 1 ZCP + 6Whg 

~ SE SELd ____ .......__ _____ _ 

·;, 


