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-' OESIGNC ONOITIONS ............. psi ........................ F ........... 

HEADER BRANCH 

NOMINAL SIZE 

OUTSIDE DIAM! JER Dh Db 

NOMINAL WAll 

~. WALL ACTIJAL OR Mil' Th Tb 

MATERIAL SPEC " 

ALLOWABLE Sli ~ESS ~ ~ 

JOI~[ EFFICIEN ~y Eh Eb 

YFACTOR Yh Yb 

ADDfTlONALTH ICKNESS ~ ~ 

'INTl'RSECTION ANGLE B 

• Angle to be 45° to 90" Inclusive (see 831.1 Para. 104.3. I (A» 

REQUIRED MINIMUM THICKNESS: 

th POoh + Ah = ........ X ....... . + ..... = ..... 
2ShEh + 2VhP 2x ...... X .. + 2 X ... , .. X ... . 

ttl PDob +Ab=. ' ....... X ....... . + ..... = ..... 
2SbEb + 2VbP 2x ...... X .. + 2 X ...... X ... . 

---.~-.-- - - - -- --------------

LIMITS OF 

D 

REINFORCEMENT: 

d l = Job - 2Tb = ...... -2 X .......... = ...... 
sin B ... , .. , . 

- --------

d 2 = d lor = Tb + Th + 0.5 d 1= ••.. , .••• + ..... + O.5x . . . . . = ..... 

Select larger of the values. but not to exceed Dh d 2 = .... 

L ;:: 2 

REQUIRE 

Area 

Al 

A2 

A3 

5 T 2 5 - 2 5 T SELECT SMALLER b + te = • x ..•..••.• + .. . . . .. - ..... or. h- OF THE VALUES 

D AND AVAILABLE REINFORCEMENT AREA: 

tmh d1 (2 - sin B) = ....... x ....... x (2-....... ) = ....... SQ. IN. 
REQUIRED 

(2d2 - d 1 ) ( T h - t mh) = (2x ..... - .... ) (. ..... - ...... ) = ....... 

2L(Tb - tmb ) = 2x ....... ( ....... - .... , ... ) = ....... 

sin B ............ . 
( If )' '" ( .•• , •.•••• )' = ........... 

A1+A2+I' 13 = ........ + ........ + ........ - ...... sq. In. avonoble. Additional Requ,ed: Ves 0 No 0 

Reinfon:8rT1ent 
zone 

, 
I r~ d, D~;') • ' 

3 r
d

: R"" ' 

~ 
ezzzz; 

& 
~ ... 

~tBr.nch 
Required reinforcement area 

Area A 1 - Excess wall in header 

Area A2 - Excess wall in branch . 

Area A3 & A' 3 - fillet weld metal 

lillllWJ Area A4 - metal in ring. pad or integral reinforcement . 

AODITIONAL REINFORCEMENT: 

A'3 = ( t'f )2 = ( .......... )2 = .......... 

de = Db , ~ ....... 
sin B = -. " •••• I • ........ . 

A4 = C De . de ) te = C ..... -.•.... ) x ...•... = .......... 

(A,+A2+A3 )+A'3+ A4 = 

= ...... ,. + ........ + ........ = .. ,.,. 

Additional reinforcement adequate: Yes 0 NOD 

CALC. BY ORDER. ___ FOR 
DATE lOCAnON SYSTEM 
CH.BV Nozzle Reinforcement 
DATE WorksheetW SI-B 
APP.BY ASME Ii 31.1 
DATE Revised 1995 
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DESIGNC ':ONDITIONS ............. psi ........................ F ........... 

HEADER BRANCH 

NOMINAL SIZE 

OUlSIDE DIAM HER Ddl Deb 

NOMINAlWPJ. l 

AClUAlORM N. WALL Th Tb 

MAIIERIAL SPE 

AlLOWABLE S' IRESS ~ ~ 

ICY JOINT EFFICEN Eh Eb 

Y COEFFICIEN I Yh Yb 

ADDITJONAlT ·1ICKNESS <4-r Cb 

INTERSECTION ANGLE B 

REQUIRED MINIMUM THICKNESS: 

tlh = POoh ........ X ....... . 

2ShEh + 2VhP 2x ...... X .. + 2 X ...... X ... . 

tb = PDob = ....... , x ....... . 
2SbEb + 2VbP 2x ...... X .. + 2 X ...... X ... . 

LIMITS OF REINFORCEMENT: 

dl = )ob - 2 (T b - Cb ) = ...... -2 X ( ..... - .. ".) = .. " .. 
sin B .... , ... 

!.c 
u 

di2 = d 

SE 

L4 = 2., 
Sel 

lor = C Tb - Cb) + (Th - Ch) + 0.5 <11 = ... - ... + ... - ... +0.5x ... = .... 

R'EQUIR 

.l\lea = 

.1\1 

1'2 

,1\3 

I\I+A2+ 

,Iect larger of the values, but not to exceed Doh d 2 = ..... 
) (Th -Ch):2.5x C ... - .. .) or = 2.5 (Tb- Cb )+ te=2.5 C· . - . .)+ .... 

:let lesser of the values ( t e = 0 if pad or saddle is not used) L4 = .... 

,D AND AVAILABLE REINFORCEMENT AREA: 

thd 1 (2 - sin B) = ....... x ... , ... x (2-....... ) = ....... SQ. IN. REQUIRED 

(2 d2 - d 1 )(Th - th -Ch)=(2x ..... - .... ) ( .... - .... - .... )=., ...... 

2~ (Tb -'b - C~ = 2x .•.... ( ••••• - ••••• - ••••• ) = ....... 
sin B ........ , .. 

( If )' = ( .... , .... f = ........... 

A3 = ........ + ........ + ........ = ..... sq. In. available. Addl~onal Required: YesD NoD 

Reinfon:_enl 
aon. ~~>;. 

--;-' de II "'2 

I~r_ 

In~r 

~-·I~ ~~~\\\\~\\\ 4 r, f 
De IHlng D,o.) 

~
~d2 .. / 

tRun 

-----..;. 
t S .. nch 

Required reinforcement area ~ 
£ZZZLJ Area Al - Excess wall in head 

. ADDITIONAL REINFORCEMENT: 

A' 3 = ( t' f )2 = ( .......... )2 =. . . . ...... 

A,j = ( De . de ) xt" = (. •••• - •.••.• ) x ..•.• , . = .......... 

Oro de = = . I •••••• I =., ....... 
sin B , ....... 

( Al +A2+A3 ) + A' 3 + A4 = ........ + ........ + , ....... = ..... , 

Additional reinforcement adequate: Yes 0 NoD 

CALC. BY ORDER' ___ FOR 
DATE LOCATION SYSTEM 

---
Nozzle Reinforcement CH. BY 

DAlE Worksheet WS3 l':.'IlfiIJ",,~ ~ 
M'P. BY ASME B 31.3 fIll DAlE Revised 1995 
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A current index of the latest revised ES Standards and Technical Bulletins is available from the 
Pipe Fabrication Institute. 

PFI Standards and Technical Bulletins are published to serve proven needs of the pipe fabricating 
industry at the design level and in actual shop operations. Hence, such needs are continually considered 
and reviewed by the Engineering Committee of the Pipe Fabrication Institute to provide recommended 
procedures which have been demonstrated by collective experiences to fulfill requirements in a 
manner for Code compliance. However, as the PFI Standards are for minimum requirements the 
deSigner or fabricator always has the option of specifying supplementary conditions in the form 
of requirements beyond the scope of the PFI publications. 


