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I S B N :  9 7 8 -145592781 -4  ( P r i n t)

I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA®  S TAN D ARD S  

N FPA®  c o d e s ,  s tan d ard s ,  re c o m m e n d e d  p rac ti c e s ,  an d  gu i d e s  ( “ N FPA S tan d ard s ” ) ,  o f wh i c h  th e  d o c u m e n t 
c o n tai n e d  h e re i n  i s  o n e ,  are  d e ve l o p e d  th ro u gh  a c o n s e n s u s  s tan d ard s  d e ve l o p m e n t p ro c e s s  ap p ro ve d  b y 
th e  Am e ri c an  N ati o n al  S tan d ard s  I n s ti tu te .  T h i s  p ro c e s s  b ri n gs  to ge th e r vo l u n te e rs  re p re s e n ti n g vari e d  
vi e wp o i n ts  an d  i n te re s ts  to  ac h i e ve  c o n s e n s u s  o n  fre  an d  o th e r s afe ty i s s u e s .  Wh i l e  th e  N FPA ad m i n i s te rs  
th e  p ro c e s s  an d  e s tab l i s h e s  ru l e s  to  p ro m o te  fai rn e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t 
i n d e p e n d e n tl y te s t,  e val u ate ,  o r ve ri fy th e  ac c u rac y o f an y i n fo rm ati o n  o r th e  s o u n d n e s s  o f an y j u d gm e n ts  
c o n tai n e d  i n  N FPA S tan d ard s .

T h e  N F PA d i s c l a i m s  l i a b i l i ty fo r  a n y p e r s o n a l  i n j u r y,  p r o p e r ty,  o r  o th e r  d a m a g e s  o f a n y n a tu r e  
wh a ts o e ve r,  wh e th e r  s p e c i a l ,  i n d i r e c t,  c o n s e q u e n ti a l  o r  c o m p e n s a to r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  
th e  p u b l i c a ti o n ,  u s e  o f,  o r  r e l i a n c e  o n  N F PA S ta n d a r d s .  T h e  N F PA a l s o  m a k e s  n o  g u a r a n ty o r  wa r r a n ty a s  
to  th e  a c c u r a c y o r  c o m p l e te n e s s  o f a n y i n fo r m a ti o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  
o th e r  s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty 
o we d  b y an y p e r s o n  o r  e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  
i n d e p e n d e n t j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  
e x e r c i s e  o f r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r d o e s  i t u n d e rtake ,  to  p o l i c e  o r e n fo rc e  c o m p l i an c e  wi th  th e  c o n te n ts  o f 
N FPA S tan d ard s .  N o r d o e s  th e  N FPA l i s t,  c e rti fy,  te s t,  o r i n s p e c t p ro d u c ts ,  d e s i gn s ,  o r i n s tal l ati o n s  fo r  
c o m p l i an c e  wi th  th i s  d o c u m e n t.  An y c e rtifc ati o n  o r o th e r s tate m e n t o f c o m p l i an c e  wi th  th e  re q u i re m e n ts  
o f th i s  d o c u m e n t s h al l  n o t b e  attri b u tab l e  to  th e  N FPA an d  i s  s o l e l y th e  re s p o n s i b i l i ty o f th e  c e rtife r o r  
m ake r o f th e  s tate m e n t.

S e e  A L E R T

AL E RT :  T H I S  S TAN D ARD  H AS  B E E N  M O D I FI E D  B Y A T I A O R E RRATA

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  a n d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  
b e  awar e  th a t N F PA S tan d ar d s  m ay b e  a m e n d e d  fr o m  ti m e  to  ti m e  th r o u g h  th e  i s s u an c e  o f a Te n ta ti ve  
I n te r i m  Am e n d m e n t ( T I A)  o r  c o r r e c te d  b y E r r a ta .  An  o ffc i a l  N F PA S tan d ar d  a t an y p o i n t i n  ti m e  c o n s i s ts  
o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t to ge th e r  wi th  an y T I As  a n d  E r r ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d ar d  h as  b e e n  a m e n d e d  th r o u gh  th e  i s s u an c e  o f T I As  o r  c o r r e c te d  
b y E r r a ta ,  g o  to  www. n fp a. o r g/ d o c i n fo  to  c h o o s e  fr o m  th e  l i s t o f N F PA S tan d ar d s  o r  u s e  th e  s e ar c h  fe a tu r e  
to  s e l e c t th e  N F PA S ta n d ar d  n u m b e r  ( e . g . ,  N F PA 1 3 ) .  T h e  d o c u m e n t i n fo r m ati o n  p a ge  p r o vi d e s  u p -to -
d ate  d o c u m e n t- s p e c ifc  i n fo r m a ti o n  a s  we l l  as  p o s ti n g s  o f a l l  e x i s ti n g  T I As  an d  E r r ata.  I t al s o  i n c l u d e s  th e  
o p ti o n  to  r e g i s te r  fo r  an  “ Al e r t”  fe a tu r e  to  r e c e i ve  a n  a u to m a ti c  e m a i l  n o tifc ati o n  wh e n  n e w u p d ate s  an d  
o th e r  i n fo r m a ti o n  a r e  p o s te d  r e g ar d i n g  th e  d o c u m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e  
d e l e te d  an d  a Δ  to  th e  l e ft o f a  ta b l e  o r  fg u r e  n u m b e r  i n d i c ate s  a  r e vi s i o n  to  an  e x i s ti n g tab l e  o r  fgu r e .  
Wh e n  a  c h a p te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u gh o u t wi th  th e  Δ  s ym b o l .  Wh e r e  
o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a  •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .  C h ap te r s ,  an n e x e s ,  
s e c ti o n s ,  fg u r e s ,  an d  tab l e s  th at a r e  n e w ar e  i n d i c ate d  wi th  an  N .

N o te  th at th e s e  i n d i c ato r s  are  a gu i d e .  Re arran ge m e n t o f s e c ti o n s  m ay n o t b e  c ap tu re d  i n  th e  m arku p ,  
b u t u s e rs  c an  vi e w c o m p l e te  re vi s i o n  d e tai l s  i n  th e  Fi rs t an d  S e c o n d  D raft Re p o rts  l o c ate d  i n  th e  ar c h i ve d  
re vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o rg/ d o c i n fo .  An y s u b s e q u e n t c h an ge s  fro m  th e  
N FPA Te c h n i c al  M e e ti n g,  Te n tati ve  I n te ri m  Am e n d m e n ts ,  an d  E rrata are  al s o  l o c ate d  th e re .
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AD D I T I O N AL  I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  refect th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  offcial  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fled  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fled  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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C o p yr i gh t ©  2 0 2 1  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  1 3

S tan d ard  fo r th e

I n s tal l ati o n  o f S p ri n kl e r S ys te m s

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 1 3 ,  Standard for the Installation of Sprinkler Systems,  was  p r e p a r e d  b y th e
Te c h n i c a l  C o m m i tte e s  o n  H an g i n g  an d  B r ac i n g  o f Wate r-B as e d  F i r e  P r o te c ti o n  S ys te m s ,  P r i va te
Wate r  S u p p l y P i p i n g S ys te m s ,  S p r i n kl e r  S ys te m  D i s c h a r ge  C r i te r i a,  an d  S p r i n kl e r  S ys te m  I n s ta l l a ti o n
C r i te r i a ,  r e l e as e d  b y th e  C o r r e l a ti n g C o m m i tte e  o n  Au to m a ti c  S p r i n kl e r  S ys te m s ,  a n d  ac te d  o n  b y
th e  N F PA m e m b e r s h i p  d u r i n g  th e  2 0 2 1  N F PA Te c h n i c al  M e e ti n g h e l d  J u n e  1 4 –J u l y 2 .  I t wa s  i s s u e d
b y th e  S ta n d ar d s  C o u n c i l  o n  Au g u s t 2 6 ,  2 0 2 1 ,  wi th  a n  e ffe c ti ve  d a te  o f S e p te m b e r  1 5 ,  2 0 2 1 ,  an d
s u p e r s e d e s  al l  p r e vi o u s  e d i ti o n s .

T h i s  d o c u m e n t h as  b e e n  am e n d e d  b y o n e  o r  m o r e  Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As )  a n d / o r
E r r ata.  S e e  “ C o d e s  &  S tan d ar d s ”  at www. n fp a. o r g  fo r  m o r e  i n fo r m ati o n .

T h i s  e d i ti o n  o f N F PA 1 3  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  S e p te m b e r  1 5 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 3

N F PA 1 3  r e p r e s e n ts  th e  frst s tan d a r d  p u b l i s h e d  u n d e r  th e  a u s p i c e s  o f th e  N F PA C o m m i tte e  o n
Au to m ati c  S p r i n kl e r s .  O r i gi n al l y ti tl e d  Rules and Regulations of the National Board of Fire Underwriters for
Sprinkler Equipments,  Automatic and Open Systems,  th e  s ta n d a r d  h as  b e e n  c o n ti n u o u s l y u p d a te d  to  ke e p
i n  s te p  wi th  c h an g e .

F u l l  i n fo r m a ti o n  a b o u t th e  N F PA a c ti o n s  o n  var i o u s  c h a n ge s  wi l l  b e  fo u n d  i n  th e  N F PA
P r o c e e d i n g s .  T h e  d a te s  o f s u c c e s s i ve  e d i ti o n s  a r e  as  fo l l o ws :  1 8 9 6 ,  1 8 9 9 ,  1 9 0 2 ,  1 9 0 5 ,  1 9 0 7 ,  1 9 0 8 ,  1 9 1 2 ,
1 9 1 3 ,  1 9 1 5 ,  1 9 1 6 ,  1 9 1 7 ,  1 9 1 9 ,  1 9 2 0 ,  1 9 2 1 ,  1 9 2 2 ,  1 9 2 3 ,  1 9 2 4 ,  1 9 2 5 ,  1 9 2 6 ,  1 9 2 7 ,  1 9 2 8 ,  1 9 2 9 .  I n  1 9 3 0 ,  a
s e p ar ate  s ta n d ar d  was  p u b l i s h e d  o n  C l as s  B  s ys te m s .  T h i s  wa s  i n te g r ate d  i n to  th e  1 9 3 1  e d i ti o n .
F u r th e r  r e vi s i o n s  we r e  ad o p te d  i n  1 9 3 4 ,  1 9 3 5 ,  an d  1 9 3 6 .  A two -s te p  r e vi s i o n  was  p r e s e n te d  i n  th e
fo r m  o f a p r o g r e s s  r e p o r t i n  1 9 3 9  an d  fnally a d o p te d  i n  1 9 4 0 .  F u r th e r  a m e n d m e n ts  we r e  m ad e  i n
1 9 4 7 ,  1 9 5 0 ,  1 9 5 3 ,  1 9 5 6 ,  1 9 5 8 ,  1 9 6 0 ,  1 9 6 1 ,  1 9 6 3 ,  1 9 6 4 ,  1 9 6 5 ,  1 9 6 6 ,  1 9 6 8 ,  1 9 6 9 ,  1 9 7 1 ,  1 9 7 2 ,  1 9 7 3 ,  1 9 7 4 ,
1 9 7 5 ,  1 9 7 6 ,  1 9 7 8 ,  1 9 8 0 ,  1 9 8 2 ,  1 9 8 4 ,  1 9 8 6 ,  a n d  1 9 8 9 .

T h e  1 9 9 1  e d i ti o n  i n c o r p o r ate d  a n  e n ti r e  r e wr i te  o f th e  s ta n d ar d  to  m ake  th e  o ve r a l l  fo r m a t u s e r
fr i e n d l y.  S u b s ta n ti ve  c h an g e s  we r e  m a d e  to  n u m e r o u s  te r m s ,  defnitions,  an d  d e s c r i p ti o n s ,  wi th
a d d i ti o n al  refnements  m a d e  i n  1 9 9 4 .

T h e  c e n te n n i al  ( 1 9 9 6 )  e d i ti o n  i n c l u d e d  a signifcant r e wo r k o f th e  r e q u i r e m e n ts  p e r tai n i n g  to
th e  ap p l i c ati o n ,  p l a c e m e n t,  l o c a ti o n ,  s p a c i n g,  a n d  u s e  o f var i o u s  typ e s  o f s p r i n kl e r s .  O th e r  c h a n ge s
p r o vi d e d  i n fo r m ati o n  o n  e x te n d e d  c o ve r a ge  s p r i n kl e r s  a n d  r e c o gn i z e d  th e  benefts  o f fas t- r e s p o n s e
s p r i n kl e r  te c h n o l o g y.

T h e  1 9 9 9  e d i ti o n  e n c o m p as s e d  a m aj o r  r e o r g an i z a ti o n  o f N F PA' s  S p r i n kl e r  P r o j e c t th at i n c l u d e d
th e  e s ta b l i s h m e n t o f a  Te c h n i c a l  C o r r e l ati n g C o m m i tte e  o n  Au to m ati c  S p r i n kl e r  S ys te m s  an d  fo u r
n e w s p r i n kl e r  s ys te m s  te c h n i c al  c o m m i tte e s ,  th e  c o n s o l i d a ti o n  o f N F PA' s  s p r i n kl e r  s ys te m  d e s i gn  a n d
i n s ta l l a ti o n  r e q u i r e m e n ts ,  an d  th e  i m p l e m e n ta ti o n  o f n u m e r o u s  te c h n i c al  c h a n ge s .

T h e  s c o p e  o f N F PA 1 3  was  e x p an d e d  to  ad d r e s s  al l  s p r i n kl e r  s ys te m  a p p l i c a ti o n s .  T h e  1 9 9 9
e d i ti o n  c o n tai n e d  i n fo r m ati o n  o n  th e  i n s ta l l ati o n  o f u n d e r gr o u n d  p i p e  fr o m  N F PA 2 4  a n d  s p r i n kl e r
s ys te m  d i s c h a r ge  c r i te r i a  fo r  on-foor  an d  r a c k s to r ag e  o f C l as s  I ,  I I ,  I I I ,  I V,  an d  p l as ti c  c o m m o d i ti e s ,
r u b b e r  ti r e s ,  b a l e d  c o tto n ,  an d  r o l l  p ap e r  th at we r e  p r e vi o u s l y l o c a te d  i n  N F PA 2 3 1 ,  2 3 1 C ,  2 3 1 D ,
2 3 1 E ,  a n d  2 3 1 F.  Ad d i ti o n a l l y,  s p r i n kl e r  s ys te m  i n fo r m ati o n  fo r  s p e c i a l i z e d  h a z a r d s  fr o m  o ve r  4 0
N F PA d o c u m e n ts  was  e i th e r  b r o u g h t i n to  N FPA 1 3  u s i n g  N F PA' s  e x tr ac t p o l i c y o r  specifcally
r e fe r e n c e d .  A n e w c h a p te r  was  al s o  ad d e d  to  a d d r e s s  th e  s tr u c tu r al  as p e c ts  o f e x p o s e d  a n d  b u r i e d
s ys te m  p i p i n g .  A tab l e  o f c r o s s -r e fe r e n c e s  to  p r e vi o u s  e d i ti o n s  a n d  m ate r i a l  th a t wa s  i n  o th e r  N F PA
d o c u m e n ts  was  i n c l u d e d  at th e  e n d  o f th e  1 9 9 9  e d i ti o n .
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2 0 2 2  E d i t i o n

O th e r  specifc  c h a n ge s  i n c l u d e d  a n e w s p r i n kl e r  identifcation  m ar ki n g  s ys te m  an d  th e  d e s i g n ati o n  o f s p r i n kl e r  s i z e s  b y
n o m i n a l  K-fac to r s .  N e w c r i te r i a fo r  th e  u s e  o f s te e l  p i p e  i n  u n d e r g r o u n d  a p p l i c ati o n s  was  ad d e d ,  a s  we l l  as  a n e w p r o vi s i o n  to
g u ar d  ag ai n s t m i c r o b i o l o g i c al l y infuenced  c o r r o s i o n .  O b s tr u c ti o n  r u l e s  fo r  specifc  s p r i n kl e r  typ e s  an d  r u l e s  fo r  l o c ati n g
s p ri n kl e r s  i n  c o n c e a l e d  s p a c e s  we r e  r e vi s e d .  N e w l i m i ta ti o n s  we r e  p l ac e d  o n  th e  s p r i n kl e r  s i z e s  i n  s to r ag e  a p p l i c a ti o n s ,  an d
c r i te r i a fo r  th e  K-2 5  s p r i n kl e r  was  ad d e d .  Ad d i ti o n al l y,  th e  r e q u i r e m e n ts  fo r  p r o te c ti n g  s p r i n kl e r s  ag ai n s t s e i s m i c  e ve n ts  a l s o
u n d e r we n t signifcant r e vi s i o n .

T h e  2 0 0 2  e d i ti o n  o f N F PA 1 3  u n d e r we n t s tyl e  fo r m atti n g a n d  te c h n i c a l  r e vi s i o n s .  T h e  s tyl e  fo r m a tti n g  was  c o m p l e te d  to
c o m p l y wi th  th e  Manual of Style for NFPA Technical Committee Documents an d  to  r e o r ga n i z e  m a n y o f th e  r e q u i r e m e n ts  i n  N F PA 1 3
i n to  u n i q u e  c h ap te r s .  E d i to r i al l y,  N F PA 1 3  e l i m i n a te d  al l  th e  e x c e p ti o n s  a n d  r e wo r d e d  th e m  as  r e q u i r e m e n ts  wh e r e  a p p l i c ab l e ,
m o ve d  th e  m an d ato r y r e fe r e n c e s  to  C h a p te r  2 ,  an d  r e l o c a te d  a l l  th e  defnitions  to  C h ap te r  3 .  I n  r e o r g an i z i n g N F PA 1 3 ,  s e ve r al
n e w c h a p te r s  we r e  c r e ate d  to  c o n s o l i d ate  r e q u i r e m e n ts  i n c l u d i n g  th e  fo l l o wi n g :  C h ap te r  1 0  c o n ta i n e d  a l l  o f th e  ap p l i c ab l e
r e q u i r e m e n ts  fo r  u n d e r g r o u n d  p i p i n g i n c l u d i n g m ate r i a l s ,  i n s ta l l ati o n ,  a n d  ac c e p tan c e  te s ti n g ;  C h ap te r  1 1  c o n ta i n e d  d e s i g n
a p p r o a c h e s  i n c l u d i n g  p i p e  s c h e d u l e ,  d e n s i ty/ ar e a  m e th o d ,  r o o m  d e s i gn  m e th o d ,  s p e c i al  d e s i gn  a r e as ,  r e s i d e n ti al  s p r i n kl e r s ,
e x p o s u r e  p r o te c ti o n ,  a n d  wate r  c u r tai n s ;  C h a p te r  1 2  c o n tai n e d  th e  d e s i gn  ap p r o ac h e s  fo r  th e  p r o te c ti o n  o f s to r ag e ,  i n c l u d i n g
i d l e  p al l e ts ,  m i s c e l l an e o u s  s to r ag e ,  s to r ag e  l e s s  th an  1 2  ft,  p a l l e ti z e d ,  s o l i d  p i l e ,  b i n  b o x ,  a n d  s h e l f s to r ag e ,  r a c k s to r a ge  l e s s
th an  2 5  ft,  r ac k s to r ag e  gr e a te r  th an  2 5  ft,  r u b b e r  ti r e ,  b al e d  c o tto n ,  r o l l e d  p a p e r,  an d  s p e c i al  s to r a ge  d e s i gn s ;  an d  C h ap te r  1 3
c o n tai n e d  al l  o f th e  d e s i gn  a n d  i n s tal l ati o n  r e q u i r e m e n ts  fr o m  a l l  o f th e  var i o u s  d o c u m e n ts  th a t h ave  b e e n  e x tr ac te d  i n to
N F PA 1 3 .

T h e  2 0 0 2  e d i ti o n  m ad e  specifc  te c h n i c al  c h a n ge s  to  ad d r e s s  s e ve r al  ke y i s s u e s .  T h r e e  m aj o r  ar e as  o f i r r e gu l ar  c e i l i n g  we r e
a d d r e s s e d ,  i n c l u d i n g  s kyl i g h ts ,  s te p p e d  c e i l i n g s ,  a n d  c e i l i n g p o c ke ts .  T h e  d e s i g n  r e q u i r e m e n ts  fo r  E S F R s p r i n kl e r s  we r e
e x p a n d e d  to  al l o w th e  u s e r  to  c h o o s e  th e  s to r ag e  h e i g h t an d  th e n  th e  b u i l d i n g  h e i g h t fo r  a n y al l o wa b l e  ar r an g e m e n t.  D e s i g n
r e q u i r e m e n ts  fo r  th e  p r o te c ti o n  o f s to r a ge  o n  s o l i d  s h e l ve s  we r e  ad d e d .  Re q u i r e m e n ts  fo r  th e  i n s tal l ati o n  o f r e s i d e n ti al
s p ri n kl e r s  we r e  ad d e d  th at p ar a l l e l  th e  r e q u i r e m e n ts  fo r  o th e r  typ e s  o f s p r i n kl e r s .

F o r  th e  2 0 0 7  e d i ti o n ,  defnitions  we r e  r e o r g an i z e d  to  p l a c e  a l l  th e  s to r ag e  defnitions  i n  o n e  ar e a ,  a n d  s e ve r a l  n e w
defnitions  ad d r e s s i n g p r i vate  wate r  s u p p l y te r m s  we r e  a d d e d .  T h e  defnitions  a n d  r e q u i r e m e n ts  o f O r d i n ar y H az ar d  Gr o u p  1
a n d  2  O c c u p a n c i e s  we r e  clarifed  wh e r e  s to r ag e  i s  p r e s e n t.  T h e  r e q u i r e m e n ts  fo r  tr a p e z e  h a n ge r s  we r e  clarifed  a n d  m ad e
c o n s i s te n t fo r  a l l  c o m p o n e n ts ,  an d  th e  s e i s m i c  b r a c i n g  c r i te r i a we r e  u p d ate d  to  e n s u r e  th at N F PA 1 3  c o n tai n s  al l  th e
a p p r o p r i a te  r e q u i r e m e n ts  fo r  i n s tal l ati o n  an d  d e s i g n  o f s e i s m i c  b r a c i n g o f fre  s p r i n kl e r  s ys te m s .  T h e  r e q u i r e m e n ts  fo r  s to r a ge
we re  fu r th e r  r e o r ga n i z e d  an d  d i vi d e d  i n to  s e p ar ate  c h ap te r s  ad d r e s s i n g g e n e r al  r e q u i r e m e n ts  fo r  s to r a ge ;  m i s c e l l an e o u s
s to rag e ;  p r o te c ti o n  o f C l a s s  I  to  C l as s  I V c o m m o d i ti e s  th a t a r e  s to r e d  p a l l e ti z e d ,  s o l i d  p i l e d ,  b i n  b o x e s ,  o r  s h e l f s to r ag e ;
p r o te c ti o n  o f p l as ti c  a n d  r u b b e r  c o m m o d i ti e s  th at ar e  s to r e d  p al l e ti z e d ,  s o l i d  p i l e d ,  b i n  b o x e s ,  o r  s h e l f s to r a ge ;  p r o te c ti o n  o f
C l as s  I  th r o u g h  C l as s  I V c o m m o d i ti e s  th a t ar e  s to r e d  o n  r a c ks ;  p r o te c ti o n  o f p l as ti c  a n d  r u b b e r  c o m m o d i ti e s  th at ar e  s to r e d  o n
r a c ks ;  p r o te c ti o n  o f r u b b e r  ti r e  s to r ag e ;  p r o te c ti o n  o f r o l l  p ap e r ;  an d  s p e c i al  d e s i g n s  o f s to r ag e  p r o te c ti o n .

F o r  th e  2 0 1 0  e d i ti o n ,  m an y o f th e  m a j o r  c h an g e s  r e l ate d  to  th e  r e q u i r e m e n ts  fo r  s to r ag e  p r o te c ti o n .  F i r s t wa s  th e
c o m b i n ati o n  o f l ar g e  d r o p  s p r i n kl e r  a n d  th e  specifc  a p p l i c ati o n  c o n tr o l  m o d e  s p r i n kl e r  r e q u i r e m e n ts  an d  th e  r e vi s i o n  o f th e
te r m i n o l o g y to  i d e n ti fy th e m  a s  C o n tr o l  M o d e  Specifc  Ap p l i c ati o n  s p r i n kl e r s  ( C M S A) .  N e x t,  n e w c r i te r i a fo r  u s e  o f s m o ke
ve n ts  we r e  a d d e d  to  C h a p te r  1 2 .  T h e  d e n s i ty/ ar e a  c u r ve s  i n  th e  s to r a ge  c h ap te r s  we r e  r e d u c e d  to  a m ax i m u m  3 0 0 0  ft2  ( 2 7 8
m 2 )  o p e r a ti n g ar e a ;  th i s  wa s  a  signifcant r e d u c ti o n  o f s o m e  c u r ve s  th a t h a d  e x te n d e d  u p  to  6 0 0 0  ft2  ( 5 5 7  m 2 ) .  C h an g e s  to  r ac k
s to r ag e  i n  th e  2 0 1 0  e d i ti o n  i n c l u d e d  a  n e w m e th o d  to  c al c u l a te  th e  r a c k s h e l f ar e a.  F i n al l y,  th e  p r o vi s i o n s  fo r b ac k-to - b a c k s h e l f
s to r ag e  we r e  a d d e d  to  th e  s to r ag e  c h a p te r s .

C r i te r i a  fo r  th e  p r o te c ti o n  o f th r e e  n e w s p e c i a l  s to r a ge  ar r a n ge m e n ts  we r e  a d d e d  to  C h a p te r  2 0 .  T h e s e  i n c l u d e d  p r o te c ti o n
o f c a r to n  r e c o r d s  s to r ag e  wi th  c a twal k ac c e s s ;  c o m p ac t s h e l vi n g o f c o m m o d i ti e s  c o n s i s ti n g  o f p a p e r  fles,  m a ga z i n e s ,  b o o ks ,  an d
s i m i l a r  d o c u m e n ts  i n  fo l d e r s  an d  m i s c e l l an e o u s  s u p p l i e s  wi th  n o  m o r e  th a n  5  p e r c e n t p l a s ti c s  u p  to  8  ft h i g h ;  an d  p r o te c ti o n  o f
h i gh  b ay r e c o r d  s to r ag e .

I n  C h ap te r  9 ,  s e ve r a l  c h an g e s  o c c u r r e d  r e g ar d i n g  s way b r a c i n g o f s p r i n kl e r  s ys te m s ,  i n c l u d i n g th e  i n tr o d u c ti o n  o f n e w z o n e
o f infuence  ta b l e s  fo r  S c h e d u l e  5  s te e l  p i p e ,  C P VC ,  an d  Typ e  M  c o p p e r  tu b e .  Al s o  th e  m e a n s  fo r  c a l c u l ati n g th e  l o ad s  i n  th e
z o n e  o f infuence  we r e  modifed  to  c o r r e l ate  wi th  S E I / AS C E -7 ,  an d  a  n e w An n e x  E  wa s  a d d e d  th a t d e s c r i b e d  th i s  c al c u l a ti o n .

O th e r  ar e as  o f c h an g e  i n c l u d e d  r e q u i r e m e n ts  fo r  l i s te d  e x p an s i o n  c h am b e r s ;  clarifcation  o f c e i l i n g  p o c ke t r u l e s ;  an d
clarifcation  o f th e  fo r m u l as  u s e d  i n  c a l c u l ati n g  l ar g e  an ti fr e e z e  s ys te m s .

T h e  2 0 1 3  e d i ti o n  o f N F PA 1 3  i n c l u d e d  c h an g e s  to  m an y te c h n i c al  r e q u i r e m e n ts  a s  we l l  as  th e  r e o r g an i z a ti o n  o f m u l ti p l e
c h a p te r s .  O n e  signifcant c h an g e  th a t wa s  m a d e  to  th e  a d m i n i s tr a ti ve  c h ap te r  o f N F PA 1 3  was  to  c l a r i fy th at wate r m i s t s ys te m s
we r e  n o t c o ve r e d  wi th i n  N F PA 1 3  an d  th a t N F PA 7 5 0  s h o u l d  b e  u s e d  wh e n  l o o ki n g fo r  g u i d a n c e  o n  th e  d e s i gn  a n d  i n s tal l ati o n
o f th o s e  s ys te m s .  A s e r i e s  o f n e w r e q u i r e m e n ts  ad d r e s s e d  th e  n e e d  fo r  a c o m p ati b i l i ty r e vi e w wh e r e  n o n m e tal l i c  p i p i n g  a n d
fttings  a r e  i n s ta l l e d  i n  s ys te m s  al s o  u s i n g p e tr o l e u m -b as e d  p r o d u c ts  s u c h  as  c u tti n g o i l s  a n d  c o r r o s i o n  i n h i b i to r s .  S e ve r al
modifcations  we r e  m a d e  to  th e  s tan d ar d  p e r ta i n i n g  to  fr e e z e  p r o te c ti o n .  T h e  u s e  o f an ti fr e e z e  i n  n e w N F PA 1 3  s p r i n kl e r
s ys te m s  was  p r o h i b i te d  u n l e s s  th e  s o l u ti o n  u s e  wa s  l i s te d ,  a n d  th e  l i s ti n g  i n d i c a te d  th e  i n a b i l i ty fo r  th e  s o l u ti o n  to  i g n i te .

Full document details: NFPA 13 2022

http://www.avadocuments.com/doc/nfpa-13-2022
http://www.avadocuments.com/doc/nfpa-13-2022


O RI G I N  &  D E VE L O P M E N T 13-3

2 0 2 2  E d i t i o n

O th e r  fr e e z e  p r o te c ti o n  modifcations  to  th e  s tan d ar d  i n c l u d e d  clarifcation  o n  th e  u s e  o f h e at tr a c i n g,  r e q u i r e d  b ar r e l
l e n gth  fo r  d r y s p r i n kl e r s ,  a n d  th e  a l l o wan c e  fo r  e n gi n e e r i n g  an al ys e s  to  b e  s u b m i tte d  to  s u p p o r t an  al te r n a te  fr e e z e  p r o te c ti o n
s c h e m e .  N e w s p r i n kl e r  o m i s s i o n  r e q u i r e m e n ts  we r e  ad d e d  fo r  e l e va to r  m ac h i n e  r o o m s  a n d  o th e r  e l e vato r  as s o c i ate d  s p ac e s
wh e r e  c e r tai n  c r i te r i a we r e  m e t.  C h a p te r  9  i n c l u d e d  u p d ate d  i n fo r m a ti o n  o n  s h ar e d  s u p p o r t s tr u c tu r e s  as  we l l  as  a r e vi s e d
s e i s m i c  b r ac i n g c al c u l a ti o n  fo r m .  C h a p te r s  1 6  a n d  1 7  we r e  r e o r ga n i z e d  to  m ake  th e  c h ap te r s  e as i e r  to  fo l l o w,  to  c r e a te  m o r e
c o n s i s te n c y b e twe e n  th e  va r i o u s  s to r ag e  c h ap te r s .  A n e w c h ap te r  o n  al te r n ati ve  ap p r o ac h e s  fo r  s to r ag e  ap p l i c ati o n s  was  ad d e d
to  p r o vi d e  g u i d an c e  o n  p e r fo r m a n c e -b as e d  ap p r o ac h e s  d e a l i n g  wi th  s to r ag e  ar r a n ge m e n ts .

O n e  o f th e  l ar g e s t c h an g e s  to  th e  2 0 1 6  e d i ti o n  o f N F PA 1 3  was  th e  r e vi e w o f a l l  m e tr i c  c o n ve r s i o n s .  H i s to r i c al l y th e
d o c u m e n t h ad  u s e d  an  “ e x ac t”  c o n ve r s i o n  p r o c e s s ,  b u t i n  th e  2 0 1 6  e d i ti o n  a n  ap p r o x i m a te  c o n ve r s i o n  p r o c e s s  was  u s e d .  T h e
i n te n t o f th i s  c h a n ge  wa s  to  m a ke  th e  d o c u m e n t m o r e  u s ab l e  o u ts i d e  th e  U n i te d  S tate s .  An o th e r  m aj o r  c h a n ge  wa s  th e
i n c l u s i o n  o f a  p i p e  ve n ti n g  r e q u i r e m e n t to  e l i m i n ate  a s  m u c h  a i r  as  p o s s i b l e  fr o m  we t p i p e  s ys te m s .  T h i s  r e q u i r e m e n t
c o n te m p l a te s  o n l y a  s i n gl e  ve n t i n  e ac h  we t s ys te m .

T h e r e  we r e  a  signifcant n u m b e r  o f c h an g e s  to  th e  s to r a ge  c h ap te r s  o f N F PA 1 3 .  N e w d e s i g n  c r i te r i a we r e  i n c l u d e d  fo r  th e
p r o te c ti o n  o f e x p o s e d ,  e x p a n d e d  G r o u p  A p l a s ti c s  s to r e d  i n  r ac ks .  Al s o ,  a  c e i l i n g  an d  i n -r ac k d e s i g n  ap p r o ac h ,  c a l l e d  an
“ a l te r n ati ve  p r o te c ti o n  s c h e m e , ”  was  ad d e d  to  C h ap te r s  1 6  an d  1 7 .  A s i m i l ar  c o n c e p t h a d  e x i s te d  fo r  s p r i n kl e r  p r o te c ti o n  i n
N F PA 3 0  fo r  s e ve r al  r e vi s i o n  c yc l e s .

A n e w s e c ti o n  o n  s p r i n kl e r  d e s i g n  wh e r e  c l o u d  c e i l i n g s  a r e  i n s ta l l e d  was  ad d e d .  T h i s  d e s i g n  s c h e m e  al l o ws  s p r i n kl e r s  to  b e
o m i tte d  ab o ve  c l o u d  c e i l i n gs  wh e n  th e  g ap  b e twe e n  c l o u d s  ( o r  c l o u d s  an d  wa l l s )  m e e ts  a  m a x i m u m  al l o wab l e  d i m e n s i o n  b a s e d
o n  th e  foor-to-cloud  c e i l i n g h e i g h t.  T h i s  n e w l a n gu ag e  was  c r e ate d  b as e d  o n  a p r o j e c t c o n d u c te d  b y th e  F i r e  P r o te c ti o n
Re s e ar c h  F o u n d ati o n .  C h ap te r  1 0 ,  wh i c h  i s  e x tr a c te d  fr o m  N F PA 2 4 ,  was  signifcantly r e vi s e d  b as e d  o n  th e  r e wr i te  o f N F PA 2 4 .
M o s t o f th e  te c h n i c al  c o n te n t r e m ai n e d  th e  s a m e ,  al th o u gh  th e  o r g an i z a ti o n  a n d  s tr u c tu r e  we r e  modifed.

T h e  2 0 1 9  e d i ti o n  o f N F PA 1 3  h as  u n d e r g o n e  a c o m p l e te  r e o r g an i z a ti o n  a n d  i s  n o w fa s h i o n e d  i n  o r d e r  o f h o w o n e  wo u l d
a p p r o a c h  th e  d e s i g n  o f a s p r i n kl e r  s ys te m .  U s e r s  wi l l  n o w fnd  h az ar d  classifcations,  wate r  s u p p l i e s ,  an d  u n d e r g r o u n d  p i p i n g at
th e  b e gi n n i n g  o f th e  s ta n d a r d .  C h ap te r  8  h as  b e e n  d i vi d e d  i n to  s e ve r al  n e w c h ap te r s ,  b r e aki n g  o u t g e n e r al  r u l e s  fo r  s p r i n kl e r
l o c ati o n s  i n to  o n e  c h a p te r  a n d  s e ve r a l  o th e r  c h ap te r s  specifc  to  s p r i n kl e r  te c h n o l o g y.  T h e  s to r a ge  c h ap te r s  h ave  al s o  b e e n
r e o r g an i z e d  b y s p r i n kl e r  te c h n o l o g y a n d  ad d r e s s  c e i l i n g-o n l y d e s i gn .  C h a p te r  2 5  h a s  b e e n  r e vi s e d  an d  n o w c o n tai n s  al l  th e
r e q u i r e m e n ts  fo r  i n -r ac k s p r i n kl e r s .

Re q u i r e m e n ts  fo r  ve r ti c al  p i p e  c h as e s  h ave  b e e n  clarifed  a s  h a ve  r e q u i r e m e n ts  fo r  e l e c tr i c al  e q u i p m e n t r o o m s  wh e r e
s p ri n kl e r s  c a n  b e  o m i tte d .  Ad d i ti o n a l l y,  n e w b e a m  r u l e s  fo r  r e s i d e n ti a l  s p r i n kl e r s  h a ve  b e e n  ad d e d  an d  d e tai l s  p r o vi d e d .

D u e  to  th e  e x te n s i ve  r e o r g an i z a ti o n  o f th e  2 0 1 9  e d i ti o n ,  n e w fe atu r e s  we r e  ad d e d  to  h e l p  u s e r s  l o c ate  r e q u i r e m e n ts  a n d
i d e n ti fy s e c ti o n s  wi th  te c h n i c al  c h a n ge s .  T h e  2 0 1 6 –2 0 1 9  Ro a d m ap  c o m p a r i n g  th e  s e c ti o n  n u m b e r s  o f th e  2 0 1 6  e d i ti o n  to  th e
2 0 1 9  e d i ti o n  wa s  c o m p i l e d  an d  i s  l o c ate d  afte r  th e  i n d e x .  I t was  p r o vi d e d  fo r  i n fo r m ati o n  o n l y,  to  b e  u s e d  as  a q u i c k-r e fe r e n c e
l o c ato r.  Te c h n i c al  c h an g e s  fr o m  th e  l a s t e d i ti o n  we r e  a l s o  i n d i c ate d  an d  s h o u l d  b e  u s e d  as  a g u i d e .  S h a d e d  te x t identifed
r e q u i r e m e n ts  th at we r e  modifed  b e c au s e  o f a d d i ti o n s  a n d  d e l e ti o n s  e x c e p t fo r  tab l e s  a n d  fgures.  N e w r e q u i r e m e n ts  we r e
m ar ke d  wi th  th e  N  s ym b o l .  U s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e ta i l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  i n  th e  N F PA 1 3
a r c h i ve d  r e vi s i o n  s e c ti o n  at www. n fp a. o r g/ d o c i n fo .

P r e vi o u s  e d i ti o n s  o f th i s  d o c u m e n t h a ve  b e e n  tr a n s l ate d  i n to  l a n gu ag e s  o th e r  th an  E n gl i s h ,  i n c l u d i n g  F r e n c h  an d  S p a n i s h .

T h e  2 0 2 2  e d i ti o n  o f N F PA 1 3  h as  u n d e r g o n e  a p h i l o s o p h i c al  c h a n ge ,  m o vi n g away fr o m  th e  u s e  o f d e n s i ty/ a r e a c u r ve s  i n
favo r  o f s i n g l e  p o i n t d e n s i ty d e s i g n  o p ti o n s  fo r  n e w s ys te m s .  E x i s ti n g s ys te m s  c an  s ti l l  u s e  th e  d e n s i ty/ a r e a c u r ve s .  M an y n e w
defnitions  h ave  b e e n  ad d e d  a n d  s e ve r a l  e x i s ti n g defnitions  we r e  modifed.  S e ve r al  r e vi s i o n s  to  C h ap te r  4  d e l i n e ate
m i s c e l l an e o u s  a n d  l o w-p i l e d  s to r ag e  r e q u i r e m e n ts .  As  n i tr o g e n  ge n e r a to r s  ar e  n e w to  N F PA 1 3 ,  s u p p l e m e n ta r y r e q u i r e m e n ts
h a ve  b e e n  ad d e d  th r o u g h o u t th e  s tan d ar d .  C o n s i d e r ati o n s  as s o c i ate d  wi th  wa te r  fow te s ts  h ave  b e e n  a d d e d  to  C h a p te r  5 .
S u p e r vi s i o n  r e q u i r e m e n ts  fo r  d r y p i p e  s ys te m s  we r e  ad d e d  to  C h ap te r  8 .  Re q u i r e m e n ts  we r e  a d d e d  to  C h a p te r  9  to  a d d r e s s  th e
u s e  o f i n te r m e d i a te  te m p e r atu r e  r e s i d e n ti al  a n d  q u i c k r e s p o n s e  s p r i n kl e r s .  Al s o ,  a n e w s e c ti o n  o n  s m a l l  te m p o r ar i l y o c c u p i e d
s p ac e s  was  ad d e d  to  a d d r e s s  c o n d i ti o n s  wh e r e  p o d s  ar e  i n s tal l e d .  O b s tr u c ti o n  c r i te r i a wa s  a d d e d  fo r  s u s p e n d e d  o r  foor-
mounted  o b s tr u c ti o n s  i n  o r d i n ar y h az ar d  o c c u p an c i e s .  C h a p te r  1 4 ’ s  E S F R s p r i n kl e r  l o c a ti o n  c r i te r i a we r e  modifed,  a n d
o b s tr u c ti o n  r e q u i r e m e n ts  we r e  r e vi s e d  to  al i g n  wi th  th e  r e s u l ts  o f a r e c e n t F i r e  P r o te c ti o n  Re s e ar c h  F o u n d a ti o n  r e p o r t.

I n  C h ap te r  1 6 ,  th e  p r o c e s s  fo r  d e te r m i n i n g  wh e th e r  fr e e z e  p r o te c ti o n  i s  n e e d e d  h as  b e e n  modifed  to  r e q u i r e  th e  u s e  o f th e
l o we s t m e an  te m p e r atu r e  fo r  1  d ay,  o b tai n e d  fo r  an  ap p r o ve d  s o u r c e ,  a n d  n o  l o n ge r  p e r m i ts  th e  u s e  o f th e  i s o th e r m a l  m ap .
Al s o ,  c r i te r i a we r e  a d d e d  to  ad d r e s s  th e  p r o te c ti o n  o f p i p i n g s u b j e c t to  m e c h an i c al  d am ag e .

C r i te r i a  o n  m u l ti p l e -r o w r ac k d e p th  h a s  b e e n  ad d e d  to  C h ap te r  2 0 ,  an d  s e ve r al  ta b l e s  th r o u g h o u t th e  s to r ag e  c h ap te r s  h ave
b e e n  r e vi s e d  o r  reconfgured.  N e w E S F R s p r i n kl e r s  wi th  K-fac to r s  o f K-2 8  ( 4 0 0 )  a n d  K-3 3 . 6  ( 4 8 0 )  h a ve  b e e n  ad d e d  to  C h ap te r
2 3 .  C h ap te r  2 5  h as  b e e n  r e wr i tte n  an d  r e o r g an i z e d  c o m p l e te l y.  T h e  c h ap te r  c o ve r s  th e  s i n gl e  p o i n t d e n s i ty c h an g e  an d  m o ve s
e x i s ti n g  s ys te m  c r i te r i a  to  i ts  o wn  s e c ti o n s  an d  s p e c i al  d e s i g n  c r i te r i a fo r  s to r a ge  a p p l i c ati o n s  h ave  al l  b e e n  c o m b i n e d  i n to
C h ap te r  2 6 .
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J ac k A.  M e d o vi c h ,  F i r e  &  L i fe  S a fe ty Am e r i c a ,  M D  [ I M ]
( Al t.  to  J o h n  Au g u s t D e n h a r d t)

D o n ato  A.  P i r ro ,  E l e c tr o  S i s te m a s  D e  P a n a m a ,  S . A. ,  P a n a m a  [ M ]
( Al t.  to  J o s e  R.  B az )

J as o n  W.  R yc km an ,  C a n a d i a n  Au to m ati c  S p r i n k l e r  As s o c i a ti o n ,
C a n a d a  [ I M ]

( Al t.  to  Al e x  H o ffm a n )

D o ugl as  P au l  S tu l tz ,  U S  D e p a r tm e n t o f th e  N a vy,  VA [ E ]
( Al t.  to  L a wr e n c e  Ri c h a r d  P h i l l i p s )

J e ffre y J .  Van  Rh yn ,  J r. ,  L o c a l  6 6 9  J AT C ,  N V [ L ]
( Al t.  to  C h a r l e s  W.  Ke tn e r )

N o n vo ti n g

J am e s  B .  B i ggi n s ,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts
C o r p o r a ti o n ,  I L  [ S E ]

Re p .  T C  o n  H an g i n g  &  B r ac i n g  o f Wa te r-B a s e d  S ys te m s

C h ri s to p h e r I .  D e n e ff,  F M  Gl o b a l ,  RI  [ I ]
Re p .  T C  o n  H an g i n g  &  B r ac i n g  o f Wa te r-B a s e d  S ys te m s

Raym o n d  A.  G ri l l ,  Ar u p ,  D C  [ S E ]
Re p .  T C  o n  S p r i n kl e r  S ys te m  I n s tal l a ti o n  C r i te r i a

Ke n n e th  E .  I s m an ,  U n i ve r s i ty o f M a r yl a n d ,  M D  [ S E ]
Re p .  T C  o n  Re s i d e n ti a l  S p r i n kl e r  S ys te m s

Rus s e l l  B .  L e avi tt,  Te l g i a n  C o r p o r a ti o n ,  AZ  [ U ]
Re p .  T C  o n  S p r i n kl e r  S ys te m  D i s c h ar g e  C r i te r i a

J o h n  J .  Wal s h ,  UA J o i n t Ap p r e n ti c e s h i p  C o m m i tte e  L o c a l  6 6 9 ,  M D
[ S E ]

Re p .  U n i te d  As s n .  o f J o u r n e ym e n  &  Ap p r e n ti c e s  o f th e
P l u m b i n g  &  P i p e  F i tti n g  I n d u s tr y

( M e m b e r  E m e r i tu s )

C h ad  D uffy,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  o ve r al l  r e s p o n s i b i l i ty fo r  d o c u m e n ts  th a t
p e r tai n  to  th e  c r i te r i a  fo r  th e  d e s i g n  a n d  i n s ta l l a ti o n  o f au to m ati c ,  o p e n  a n d  fo a m -wa te r
s p r i n kl e r  s ys te m s  i n c l u d i n g  th e  c h ar a c te r  an d  a d e q u a c y o f wa te r  s u p p l i e s ,  a n d  th e  s e l e c ti o n
o f s p r i n kl e r s ,  p i p i n g ,  va l ve s ,  a n d  al l  m a te r i a l s  a n d  a c c e s s o r i e s .  T h i s  C o m m i tte e  d o e s  n o t
c o ve r  th e  i n s ta l l a ti o n  o f ta n ks  a n d  to we r s ,  n o r  th e  i n s ta l l a ti o n ,  m ai n te n a n c e ,  a n d  u s e  o f
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c e n tr a l  s ta ti o n ,  p r o p r i e ta r y,  au x i l i a r y,  a n d  l o c al  s i g n a l i n g  s ys te m s  fo r  wa tc h m e n ,  fre  a l a r m ,
s u p e r vi s o r y s e r vi c e ,  n o r  th e  d e s i g n  o f fre  d e p a r tm e n t h o s e  c o n n e c ti o n s .
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Te c h n i c al  C o m m i tte e  o n  H an gi n g an d  B rac i n g o f Wate r- B as e d  Fi re  P ro te c ti o n  S ys te m s

C h ri s to p h e r I .  D e n e ff,  Chair
F M  Gl o b a l ,  RI  [ I ]

Re p .  F M  Gl o b a l

J o e  B e age n ,  F l e x H e ad  I n d u s tr i e s  /  An vi l  I n te r n a ti o n a l ,  RI  [ M ]

S te ve  B e r r y,  Ra l e i g h  F i r e  D e p a r tm e n t,  N C  [ E ]

J am e s  B .  B i ggi n s ,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts
C o r p o r a ti o n ,  I L  [ S E ]

C h as e  A.  B ro wn i n g,  M e d fo r d  F i r e  D e p a r tm e n t,  O R [ E ]

S am u e l  S .  D an n away,  C o ffm a n  E n g i n e e r s ,  H I  [ S E ]

J o h n  D e u ts c h ,  Ge n e r a l  U n d e r g r o u n d  F i r e  P r o te c ti o n ,  C A [ S E ]

D an i e l  C .  D u ggan ,  S r. ,  C ad d y/ n Ve n t,  M O  [ M ]

T h o m as  J .  Fo rs yth e ,  J E N S E N  H U G H E S ,  C A [ S E ]

J e ff H e b e n s tre i t,  U L  L L C ,  I L  [ RT ]

Al an  R.  L agu n a,  M e r i t S p r i n kl e r  C o m p a n y,  I n c . ,  L A [ I M ]

Ray L am b e r t,  S c h m i d t F i r e  P r o te c ti o n ,  C A [ I M ]

L e s l i e  “ C h i p ”  L .  L i n d l e y,  I I ,  L i n d l e y F i r e  P r o te c ti o n  C o m p a n y I n c . ,
C A [ I M ]

Wayn e  M .  M ar ti n ,  Wa yn e  M a r ti n  &  As s o c i a te s  I n c . ,  C A [ S E ]

M i c h ae l  Wad e  M c D an i e l ,  F  Te c h ,  M e x i c o  [ I M ]
Re p .  M e x i c an  F i r e  S p r i n kl e r  As s o c i a ti o n  ( AM RAC I )

J .  S c o tt M i tc h e l l ,  C N S  Y-1 2 / P a n te x ,  T N  [ U ]

M arc o  R.  N i e rae th ,  Gl o b a l  As s e t P r o te c ti o n  S e r vi c e s ,  L L C ,  C A [ I ]

M i c h ae l  A.  Ro th m i e r,  UA J o i n t Ap p r e n ti c e s h i p  C o m m i tte e  L U  6 6 9 ,
C O  [ L ]

Re p .  U n i te d  As s n .  o f J o u r n e ym e n  &  Ap p r e n ti c e s  o f th e
P l u m b i n g  &  P i p e  F i tti n g  I n d u s tr y

D an i e l  S an c h e z ,  C i ty o f L o s  An g e l e s ,  C A [ E ]

J o s e p h  R.  S an fo rd ,  L i b e r ty M u tu al  P r o p e r ty Ri s k E n g i n e e r i n g ,  M A
[ I ]

P e te r T.  S c h wab ,  Wa yn e  Au to m a ti c  F i r e  S p r i n kl e r s ,  I n c . ,  F L  [ I M ]

J o h n  S i l va,  H i l ti  N o r th  Am e r i c a ,  C A [ M ]

Z e l j ko  S uc e vi c ,  Vi p o n d  F i r e  P r o te c ti o n ,  C a n ad a  [ I M ]
Re p .  C a n ad i a n  Au to m a ti c  S p r i n kl e r  As s o c i a ti o n

J am e s  Tau b y,  M a s o n  I n d u s tr i e s ,  I n c . ,  N Y [ M ]

M i c h ae l  To s un i an ,  E a to n  To l c o ,  C A [ M ]
Re p .  N ati o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

Vi c to ri a B .  Val e n ti n e ,  S o c i e ty o f F i r e  P r o te c ti o n  E n g i n e e r s  ( S F P E ) ,
PA [ S E ]

Ke n n e th  W.  Wago n e r,  P a r s l e y C o n s u l ti n g  E n g i n e e r s ,  C A [ I M ]
Re p .  Am e r i c an  F i r e  S p r i n kl e r  As s o c i a ti o n

Ro n al d  N .  We b b ,  S . A.  C o m u n a l e  C o m p a n y,  I n c . ,  O H  [ I M ]
Re p .  N ati o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

War re n  D o u gl as  Wi l s o n ,  S c o tts d a l e  F i r e  D e p a r tm e n t,  AZ  [ E ]

Al te r n ate s

S c o tt B utl e r,  M a s o n  I n d u s tr i e s ,  I n c . ,  N Y [ M ]
( Al t.  to  J am e s  Ta u b y)

S h e l d o n  D ac us ,  S e c u r i ty F i r e  P r o te c ti o n  C o m p a n y,  T N  [ I M ]
( Al t.  to  Ro n a l d  N .  We b b )

To d d A.  D i l l o n ,  AX A X L / Gl o b a l  As s e t P r o te c ti o n  S e r vi c e s ,  L L C ,
O H  [ I ]

( Al t.  to  M a r c o  R.  N i e r a e th )

D an i e l  J .  D u ggan ,  J r. ,  C a d d y/ n Ve n t,  M O  [ M ]
( Al t.  to  D an i e l  C .  D u g g a n ,  S r. )

S o r re l  M .  H an s o n ,  F M  Gl o b a l ,  C A [ I ]
( Al t.  to  C h r i s to p h e r  I .  D e n e ff)

J e ffre y E .  H arp e r,  J E N S E N  H U GH E S ,  I L  [ S E ]
( Al t.  to  T h o m a s  J .  F o r s yth e )

C h arl e s  W.  Ke tn e r,  N a ti o n a l  Au to m a ti c  S p r i n kl e r  F i tte r s  L U  6 6 9 ,
M D  [ L ]

( Al t.  to  M i c h a e l  A.  Ro th m i e r )

Travi s  M ac k,  M F P  D e s i g n  L L C ,  AZ  [ I M ]
( Vo ti n g  Al t. )

E m i l  W.  M i s i c h ko ,  U L  L L C ,  I L  [ RT ]
( Al t.  to  J e ff H e b e n s tr e i t)

J o s e p h  N o r m an d e au ,  X L  F i r e  P r o te c ti o n ,  C A [ I M ]
( Al t.  to  L e s l i e  “ C h i p ”  L .  L i n d l e y,  I I )

G re go r y N i c h o l as  O h n e m u s ,  An vi l  I n te r n a ti o n a l ,  RI  [ M ]
( Al t.  to  J o e  B e a g e n )

Ryan  L e e  P e te rs o n ,  Wa yn e  Au to  F i r e  S p r i n k l e r s ,  F L  [ I M ]
( Al t.  to  P e te r  T.  S c h wa b )

Wi l l i am  S c o tt Ro b e r ts ,  Qu i c k  Re s p o n s e  F i r e  P r o te c ti o n ,  N J  [ M ]
( Vo ti n g  Al t. )

J as o n  W.  R yc km an ,  C a n a d i a n  Au to m a ti c  S p r i n kl e r  As s o c i ati o n ,
C a n a d a [ I M ]

( Al t.  to  Z e l j k o  S u c e vi c )

S c o tt S an to s ,  J o h n s o n  C o n tr o l s ,  C A [ M ]
( Al t.  to  M i c h a e l  To s u n i a n )

J ac k W.  T h ac k e r,  S h a m b a u g h  a n d  S o n s ,  C A [ I M ]
( Vo ti n g  Al t. )

B yro n  We i s z ,  C e n - C al  F i r e  S ys te m s ,  I n c . ,  C A [ I M ]
( Al t.  to  Ke n n e th  W.  Wa g o n e r )

C h ad  D uffy,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  th e  p r i m ar y r e s p o n s i b i l i ty fo r  th o s e  p o r ti o n s  o f
N F PA 1 3  th a t p e r ta i n  to  th e  c ri te r i a  fo r  th e  u s e  a n d  i n s ta l l ati o n  o f c o m p o n e n ts  an d  d e vi c e s
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u s e d  fo r  th e  s u p p o r t o f wate r-b a s e d  fre  p r o te c ti o n  s ys te m  p i p i n g  i n c l u d i n g  p r o te c ti o n
ag ai n s t s e i s m i c  e ve n ts .
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Te c h n i c al  C o m m i tte e  o n  P ri vate  Wate r S u p p l y P i p i n g S ys te m s

Ro b e r t G .  C ap u to ,  Chair
F i r e  &  L i fe  S a fe ty Am e r i c a,  AZ  [ I M ]

Ro l an d  A.  As p ,  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n ,  I n c . ,  M D  [ M ]
Re p .  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

J am e s  B .  B i ggi n s ,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts
C o r p o r a ti o n ,  I L  [ S E ]

D o m i n i c  B o s c o ,  S h a m b a u g h  &  S o n ,  N V [ I M ]
Re p .  I l l i n o i s  F i r e  P r e ve n ti o n  As s o c i ati o n

M ari n us  B o th ,  AP I  Gr o u p  I n c . ,  M A [ I M ]
Re p .  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

Fl o ra F.  C h e n ,  H a ywa r d  F i r e  D e p ar tm e n t,  C a l i fo r n i a ,  C A [ E ]

S te p h e n  A.  C l ark,  J r. ,  Al l i a n z ,  GA [ I ]

J e ffr y T.  D ud l e y,  N a ti o n al  Ae r o n a u ti c s  &  S p a c e  Ad m i n i s tr a ti o n ,
Ke n n e d y S p a c e  C e n te r  ( NAS A) ,  F L  [ U ]

B yro n  E .  E l l i s ,  E n te r g y C o r p o r a ti o n ,  L A [ U ]
Re p .  E d i s o n  E l e c tr i c  I n s ti tu te

B ran do n  W.  Frake s ,  AX A X L / Gl o b a l  As s e t P r o te c ti o n  S e r vi c e s ,
L L C ,  N C  [ I ]

Ro b e r t M .  G agn o n ,  G ag n o n  E n g i n e e r i n g ,  M D  [ S E ]

L aM ar H ayward ,  3 - D  F i r e  P r o te c ti o n ,  I n c . ,  I D  [ I M ]

J e ff H e b e n s tre i t,  U L  L L C ,  I L  [ RT ]

Ke vi n  J .  Ke l l y,  Vi c ta u l i c ,  PA [ M ]
Re p .  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

Al an  R.  L agu n a,  M e r i t S p r i n kl e r  C o m p a n y,  I n c . ,  L A [ I M ]

M i c h ae l  L ars e n ,  Am wa y I n c . ,  M I  [ U ]

L e s l i e  “ C h i p ”  L .  L i n d l e y,  I I ,  L i n d l e y F i r e  P r o te c ti o n  C o m p a n y I n c . ,
C A [ I M ]

J am e s  M .  M ad d r y,  J a m e s  M .  M a d d r y,  P. E . ,  GA [ S E ]

B o b  D .  M o rgan ,  F o r t Wo r th  F i r e  D e p ar tm e n t,  T X  [ E ]

J as o n  R.  O l l i ge s ,  S p r i n k l e r  F i tte r s  L o c a l  2 6 8 ,  M O  [ L ]
Re p .  U n i te d  As s n .  o f J o u r n e ym e n  &  Ap p r e n ti c e s  o f th e

P l u m b i n g  &  P i p e  F i tti n g  I n d u s tr y

S h awn  C .  O l s o n ,  C l a c k am a s  C o u n ty F i r e  D i s tr i c t # 1 ,  O R [ E ]

J o h n  H .  P e c o t,  J o h n s o n  C o n tr o l s ,  T X  [ M ]
Re p .  J o h n s o n  C o n tr o l s

D i o n  P o we l l ,  L i b e r ty M u tu a l ,  I L  [ I ]

M ar ti n  Ram o s ,  E n vi r o n m e n ta l  S ys te m s  D e s i g n ,  I n c . ,  I L  [ S E ]

J am e s  R.  Ri c h ard s o n ,  L i s l e  Wo o d r i d g e  F i r e  D i s tr i c t,  I L  [ E ]

D an i e l  S an c h e z ,  C i ty o f L o s  An g e l e s ,  C A [ E ]

P e te r T.  S c h wab ,  Wa yn e  Au to m a ti c  F i r e  S p r i n kl e r s ,  I n c . ,  F L  [ I M ]

Au s ti n  L .  S m i th ,  C o n s o l i d a te d  N u c l e a r  S e c u r i ty,  L L C ,  Y-1 2 ,  T N  [ U ]

Ke n n e th  W.  Wago n e r,  P a r s l e y C o n s u l ti n g  E n g i n e e r s ,  C A [ S E ]

B yro n  We i s z ,  C e n - C al  F i r e  S ys te m s ,  I n c . ,  C A [ I M ]

Al te r n ate s

M ark A.  B o wm an ,  Gl o b a l  As s e t P r o te c ti o n  S e r vi c e s ,  L L C ,  O H  [ I ]
( Al t.  to  B r an d o n  W.  F r a ke s )

C h ri s to p h e r D  Fu l ke rs o n ,  L o c a l  6 6 9  J a tc ,  I N  [ L ]
( Al t.  to  J as o n  R.  O l l i g e s )

Wi l l i am  J .  G o tto ,  T U V S U D  Am e r i c a  I n c . / G l o b al  Ri s k C o n s u l ta n ts
C o r p o r a ti o n ,  N J  [ S E ]

( Al t.  to  J am e s  B .  B i g g i n s )

An dre w C .  H i ggi n s ,  Al l i a n z ,  N C  [ I ]
( Al t.  to  S te p h e n  A.  C l a r k,  J r. )

C o n o r J .  Kauffm an ,  Ka u ffm a n  C o m p an y,  T X  [ I M ]
( Al t.  to  M a r i n u s  B o th )

L ar r y Ke e p i n g,  P L C  F i r e  S a fe ty,  C a n a d a  [ S E ]
( Vo ti n g  Al t. )

B r yan  E d wi n  M atth e ws ,  L i b e r ty M u tu a l  Gr o u p ,  N Y [ I ]
( Al t.  to  D i o n  P o we l l )

Ke vi n  D .  M au gh an ,  Vi c ta u l i c / Gl o b e  F i r e ,  M I  [ M ]
( Al t.  to  Ke vi n  J .  Ke l l y)

M i c h ae l  G .  M c C o r m i c k,  U L  L L C ,  I L  [ RT ]
( Al t.  to  J e ff H e b e n s tr e i t)

T h o m as  Wi l l i am  N o b l e ,  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n ,  T X
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers.  These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards. ” They can also be viewed
at www. nfpa. org/disclaimers or obtained on request from NFPA.

UPDATES,  ALERTS,  AND FUTURE EDITIONS: New editions of
NFPA codes,  standards,  recommended practices,  and guides (i. e. ,
NFPA Standards)  are released on scheduled revision cycles.  This
edition may be superseded by a later one,  or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs) .  An offcial NFPA Standard at any
point in time consists of the current edition of the document,  together
with all TIAs and Errata in effect.  To verify that this document is the
current edition or to determine if it has been amended by TIAs or
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or the “List of NFPA Codes & Standards” at www. nfpa. org/docinfo.
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include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c a n  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h
i n d i c a te s  m a te r i al  th a t h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p ar ag r ap h  r e fe r ‐
e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e tati o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h al l  b e  s e n t to  th e
te c h n i c a l  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.

I n fo r m ati o n  o n  r e fe r e n c e d  an d  e x tr a c te d  p u b l i c ati o n s  c an
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  F.

C h ap te r 1    Ad m i n i s trati o n

1 . 1 *  S c o p e .

1 . 1 . 1    T h i s  s ta n d a r d  s h al l  p r o vi d e  th e  m i n i m u m  r e q u i r e m e n ts
fo r  th e  d e s i g n  a n d  i n s tal l a ti o n  o f a u to m a ti c  fre  s p r i n kl e r
s ys te m s  an d  e x p o s u r e  p r o te c ti o n  s p r i n kl e r  s ys te m s  c o ve r e d
wi th i n  th i s  s tan d ar d .

1 . 1 . 2 *    T h i s  s ta n d a r d  s h a l l  n o t p r o vi d e  r e q u i r e m e n ts  fo r  th e
d e s i g n  o r  i n s tal l ati o n  o f wa te r  m i s t fre  p r o te c ti o n  s ys te m s .

1 . 1 . 2 . 1    Wa te r  m i s t fre  p r o te c ti o n  s ys te m s  s h a l l  n o t b e  c o n s i d ‐
e r e d  fre  s p r i n kl e r  s ys te m s .

1 . 1 . 2 . 2    T h e  d e s i g n  an d  i n s ta l l a ti o n  o f wate r  m i s t fre  p r o te c ‐
ti o n  s ys te m s  s h a l l  c o m p l y wi th  N F PA 7 5 0 .

1 . 1 . 3 *    T h i s  s ta n d a r d  i s  wr i tte n  wi th  th e  a s s u m p ti o n  th at th e
s p r i n kl e r  s ys te m  s h a l l  b e  d e s i g n e d  to  p r o te c t ag ai n s t a s i n gl e
fre  o r i g i n a ti n g wi th i n  th e  b u i l d i n g.

1 . 2 *  P u rp o s e .

1 . 2 . 1    T h e  p u r p o s e  o f th i s  s tan d ar d  s h al l  b e  to  p r o vi d e  a
r e a s o n a b l e  d e gr e e  o f p r o te c ti o n  fo r  l i fe  an d  p r o p e r ty fr o m  fre

th r o u g h  s tan d a r d i z a ti o n  o f d e s i gn ,  i n s ta l l a ti o n ,  an d  te s ti n g
r e q u i r e m e n ts  fo r  s p r i n kl e r  s ys te m s ,  i n c l u d i n g p r i vate  fre  s e r v‐

i c e  m a i n s ,  b a s e d  o n  s o u n d  e n g i n e e r i n g p r i n c i p l e s ,  te s t d a ta ,
an d  feld  e x p e r i e n c e .

1 . 2 . 2    S p r i n kl e r  s ys te m s  an d  p r i va te  fre  s e r vi c e  m a i n s  ar e
s p e c i al i z e d  fre  p r o te c ti o n  s ys te m s  an d  s h al l  r e q u i r e  d e s i g n  an d

i n s ta l l a ti o n  b y kn o wl e d g e ab l e  an d  e x p e r i e n c e d  p e r s o n n e l .

1 . 3  Ap p l i c ati o n .

1 . 3 . 1    T h i s  s ta n d a r d  s h al l  ap p l y to  th e  fo l l o wi n g:

( 1 ) C h ar a c te r  an d  a d e q u a c y o f wa te r  s u p p l i e s
( 2 ) S p r i n kl e r s
( 3 ) F i tti n gs
( 4 ) P i p i n g
( 5 ) Val ve s
( 6 ) Al l  m a te r i al s  an d  a c c e s s o r i e s ,  i n c l u d i n g  th e  i n s ta l l a ti o n  o f

p r i vate  fre  s e r vi c e  m a i n s

1 . 3 . 2  L e ve l  o f P ro te c ti o n .    A b u i l d i n g,  wh e r e  p r o te c te d  b y a n
a u to m a ti c  s p r i n kl e r  s ys te m  i n s tal l a ti o n ,  s h al l  b e  p r o vi d e d  wi th
s p r i n kl e r s  i n  a l l  ar e a s  e x c e p t wh e r e  specifc  s e c ti o n s  o f th i s

s tan d ar d  p e r m i t th e  o m i s s i o n  o f s p r i n kl e r s .

1 . 3 . 3    T h i s  s ta n d a r d  s h al l  a l s o  ap p l y to  “ c o m b i n e d  s e r vi c e
m a i n s ”  u s e d  to  c ar r y wa te r  fo r  b o th  fre  s e r vi c e  an d  o th e r  u s e s

a s  we l l  a s  to  m a i n s  fo r  fre  s e r vi c e  u s e  o n l y.

1 . 4  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  o f th i s  s ta n d a r d  refect a
c o n s e n s u s  o f wh at i s  n e c e s s a r y to  p r o vi d e  a n  a c c e p ta b l e  d e gr e e
o f p r o te c ti o n  fr o m  th e  h az ar d s  a d d r e s s e d  i n  th i s  s tan d ar d  a t

th e  ti m e  th e  s ta n d a r d  was  i s s u e d .

1 . 4 . 1    U n l e s s  o th e r wi s e  specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d ‐
ar d  s h al l  n o t ap p l y to  fac i l i ti e s ,  e q u i p m e n t,  s tr u c tu r e s ,  o r  i n s tal ‐

l ati o n s  th at e x i s te d  o r  we r e  ap p r o ve d  fo r  c o n s tr u c ti o n  o r
i n s ta l l a ti o n  p r i o r  to  th e  e ffe c ti ve  d ate  o f th e  s ta n d ar d .  Wh e r e
specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d a r d  s h al l  b e  r e tr o ac ti ve .

1 . 4 . 2    I n  th o s e  c as e s  wh e r e  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
d e te r m i n e s  th at th e  e x i s ti n g  s i tu ati o n  p r e s e n ts  an  u n ac c e p tab l e

d e gr e e  o f r i s k,  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h al l  b e  p e r m i t‐
te d  to  a p p l y r e tr o ac ti ve l y a n y p o r ti o n s  o f th i s  s tan d a r d  d e e m e d

ap p r o p r i a te .

1 . 4 . 3    T h e  r e tr o ac ti ve  r e q u i r e m e n ts  o f th i s  s ta n d a r d  s h al l  b e
p e r m i tte d  to  b e  modifed  i f th e i r  ap p l i c a ti o n  c l e ar l y wo u l d  b e

i m p r ac ti c al  i n  th e  j u d g m e n t o f th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n ,  an d  o n l y wh e r e  i t i s  c l e a r l y e vi d e n t th a t a r e as o n ab l e

d e g r e e  o f s a fe ty i s  p r o vi d e d .

1 . 5  E q ui val e n c y.    N o th i n g  i n  th i s  s tan d a r d  i s  i n te n d e d  to
p r e ve n t th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r

s u p e r i o r  q u al i ty,  s tr e n gth ,  fre  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l ‐
i ty,  a n d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  s tan d a r d .

1 . 5 . 1    Te c h n i c al  d o c u m e n tati o n  s h al l  b e  s u b m i tte d  to  th e
a u th o r i ty h avi n g  j u r i s d i c ti o n  to  d e m o n s tr ate  e q u i val e n c y.

1 . 5 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h a l l  b e  a p p r o ve d  fo r  th e
i n te n d e d  p u r p o s e  b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .
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1 . 6  U n i ts  an d  S ym b o l s .

1 . 6 . 1  U n i ts .

1 . 6 . 1 . 1    M e tr i c  u n i ts  o f m e as u r e m e n t i n  th i s  s ta n d a r d  s h a l l  b e
i n  ac c o r d a n c e  wi th  th e  m o d e r n i z e d  m e tr i c  s ys te m  kn o wn  as  th e
I n te r n ati o n a l  S ys te m  o f U n i ts  ( S I ) .

1 . 6 . 1 . 2    Two  u n i ts  ( l i te r  an d  b ar ) ,  o u ts i d e  o f b u t r e c o gn i z e d  b y
S I ,  ar e  c o m m o n l y u s e d  i n  i n te r n a ti o n a l  fre  p r o te c ti o n .

1 . 6 . 1 . 3    T h e s e  u n i ts  wi th  c o n ve r s i o n  fac to r s  s h al l  b e  u s e d  a s
l i s te d  i n  Tab l e  1 . 6 . 1 . 3 .

1 . 6 . 1 . 4 *    I f a val u e  fo r  m e a s u r e m e n t as  gi ve n  i n  th i s  s ta n d ar d  i s
fo l l o we d  b y an  e q u i val e n t val u e  i n  o th e r  u n i ts ,  th e  frst s ta te d
s h a l l  b e  r e ga r d e d  a s  th e  r e q u i r e m e n t.

1 . 6 . 2  H yd raul i c  S ym b o l s .    T h e  s tan d ar d  ab b r e vi ati o n s  i n  Tab l e
1 . 6 . 2  s h al l  b e  u s e d  o n  th e  h yd r au l i c  c a l c u l ati o n  fo r m  d i s c u s s e d
i n  C h a p te r  2 8 .

1 . 6 . 3 *    S o m e  d i m e n s i o n s  u s e d  i n  th i s  s ta n d ar d  a r e  e x ac t an d
s o m e  ar e  n o t.  N o m i n a l  d i m e n s i o n  a r e  o fte n  u s e d ,  s u c h  as  th e
d i m e n s i o n s  u s e d  fo r  p i p e  s i z e s .  T h e  m e tr i c  e q u i val e n t s h o wn  i n

th i s  s tan d ar d  m i g h t n o t b e  a n  e x a c t c o n ve r s i o n  to  th e  S I  u n i t,
b u t th e  n o m i n al  m e tr i c  e q u i val e n t i s  typ i c al l y u s e d  o r  a r e a s o n ‐
ab l y e q u i va l e n t val u e  o r  ap p r o x i m ate  c o n ve r s i o n  i s  u s e d .  I t

s h a l l  b e  a c c e p ta b l e  to  u s e  th e  e x ac t c o n ve r s i o n  o r  th e  c o n ve r ‐
s i o n s  s ta te d  i n  th e  s ta n d a r d ,  e ve n  th o u g h  th e y m i gh t n o t b e
e x a c t.

1 . 7  N e w Te c h n o l o gy.

1 . 7 . 1    N o th i n g i n  th i s  s ta n d ar d  s h al l  b e  i n te n d e d  to  r e s tr i c t
n e w te c h n o l o gi e s  o r  a l te r n ate  a r r an g e m e n ts ,  p r o vi d e d  th e  l e ve l

o f s a fe ty p r e s c r i b e d  b y th i s  s tan d ar d  i s  n o t l o we r e d .

1 . 7 . 2    M ate r i al s  o r  d e vi c e s  n o t specifcally d e s i gn a te d  b y th i s
s tan d ar d  s h al l  b e  u ti l i z e d  i n  c o m p l e te  ac c o r d  wi th  al l  c o n d i ‐

ti o n s ,  r e q u i r e m e n ts ,  a n d  l i m i ta ti o n s  o f th e i r  l i s ti n gs .

N Tab l e  1 . 6 . 1 . 3  C o n ve rs i o n  Fac to rs

 N am e  o f U n i t U n i t S ym b o l C o n ve rs i o n  Fac to r

L e n g th M i l l i m e te r m m 1  i n .  =  2 5  m m
M e te r m 1  ft =  0 . 3 0 4 8  m

Ar e a S q u ar e  m i l l i m e te r s m m 2 1  i n . 2  =  6 4 5 . 2  m m 2

S q u a r e  m e te r m 2 1  ft2  =  0 . 0 9 2 9  m 2

Vo l u m e C u b i c  m i l l i m e te r m m 3 1  i n . 3  =  1 6 , 3 8 7  m m 3

C u b i c  m e te r m 3 1  ft3  =  0 . 0 2 8 3 2  m 3

F l u i d  c a p a c i ty L i te r L 1  f  o z  =  0 . 0 2 9 5 7  L
L i te r L 1  g a l  =  3 . 7 8 5  L

F l o w L i te r  p e r  m i n u te L / m i n 1  g p m  =  3 . 7 8 4 8  L / m i n
P r e s s u r e B ar b ar 1  p s i  =  0 . 0 6 8 9  b a r
D i s c h a r g e  d e n s i ty M i l l i m e te r / m i n u te m m / m i n 1  g p m / ft2  =  4 0 . 7 4 6  m m / m i n

L i te r / m i n u te / m 2 ( L / m i n ) / m 2 1  g p m / ft2  =  4 0 . 7 4 6  ( L / m i n ) / m 2

k -fa c to r k- fa c to r L / m i n / ( b a r ) 2 1  g p m / ( p s i ) 2  =  1 4 . 2 8 5  L / m i n / ( b ar ) 2

We i g h t Ki l o g r a m kg 1  l b  =  0 . 4 5 3 6  kg
D e n s i ty Ki l o g r a m / c u b i c  m e te r kg / m 3 1  l b / ft3  =  1 6 . 0 2  kg / m 3

Te m p e r a tu r e F ah r e n h e i t ° F F °  =  9 ∕5  ×  C °  +  3 2
C e l s i u s ° C C °  =  5 ∕9  ( F °  −  3 2 )

Ve l o c i ty Ki l o m e te r s  p e r  h o u r km / h 1  m p h  =  1 . 6 0 9  km / h
P o u n d  fo r c e N e wto n s N 1  l b  fo r c e  =  4 . 4 4 8 2 2  N
G au g e  ( s h e e t s te e l ) M i l l i m e te r m m 1 2  g a u g e  =  2 . 8  m m

1 4  g a u g e  =  1 . 9 8  m m
1 6  g a u g e  =  1 . 5 7  m m
2 2  g a u g e  =  0 . 7 8  m m
2 4  g a u g e  =  0 . 6 3  m m

N o te :  F o r  a d d i ti o n al  c o n ve r s i o n s  a n d  i n fo r m a ti o n ,  s e e  AS T M  S I  1 0 ,  IEEE/ASTM SI 1 0 American National

Standard for Metric Practice.

Full document details: NFPA 13 2022

http://www.avadocuments.com/doc/nfpa-13-2022
http://www.avadocuments.com/doc/nfpa-13-2022


RE F E RE N C E D  P U B L I C AT I O N S 1 3 - 1 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  s tan d ar d  an d  s h a l l  b e
c o n s i d e r e d  p ar t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

Δ 2 . 2  N FPA P ub l i c ati o n s .    N a ti o n a l  F i r e  P r o te c ti o n  As s o c i ati o n ,
1  B a tte r ym ar c h  P a r k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA 1 1 ,  Standard for Low-,  Medium-,  and High-Expansion
Foam,  2 0 2 1  e d i ti o n .

N F PA 1 4 ,  Standard for the Installation of Standpipe and Hose
Systems,  2 0 1 9  e d i ti o n .

N F PA 2 0 ,  Standard for the Installation of Stationary Pumps for
Fire Protection,  2 0 2 2  e d i ti o n .

N F PA 2 2 ,  Standard for Water Tanks for Private Fire Protection,
2 0 1 8  e d i ti o n .

N F PA 2 5 ,  Standard for the Inspection,  Testing,  and Maintenance
of Water-Based Fire Protection Systems,  2 0 2 0  e d i ti o n .

N F PA 3 0 ,  Flammable and Combustible Liquids Code,  2 0 2 1
e d i ti o n .

N F PA 3 0 B ,  Code for the Manufacture and Storage of Aerosol Prod‐
ucts,  2 0 1 9  e d i ti o n .

N F PA 3 2 ,  Standard for Drycleaning Facilities,  2 0 2 1  e d i ti o n .
N F PA 3 3 ,  Standard for Spray Application Using Flammable or

Combustible Materials,  2 0 2 1  e d i ti o n .

Δ Tab l e  1 . 6 . 2  H yd rau l i c  S ym b o l s

S ym b o l  o r
Ab b re vi ati o n I te m

p P r e s s u r e  i n  p s i
gp m U . S .  g al l o n s  p e r  m i n u te
q F l o w i n c r e m e n t i n  g p m  to  b e  a d d e d  at a 

specifc  l o c ati o n
Q S u m m ati o n  o f fow i n  g p m  at a specifc  l o c ati o n
Pt To tal  p r e s s u r e  i n  p s i  a t a  p o i n t i n  a p i p e
Pf P r e s s u r e  l o s s  d u e  to  fr i c ti o n  b e twe e n  p o i n ts  

i n d i c ate d  i n  l o c a ti o n  c o l u m n
Pe P r e s s u r e  d u e  to  e l e vati o n  d i ffe r e n c e  b e twe e n  

i n d i c ate d  p o i n ts .  T h i s  c a n  b e  a  p l u s  val u e  o r  
a m i n u s  val u e .  I f m i n u s ,  th e  ( − )  s h al l  b e  
u s e d ;  i f p l u s ,  n o  s i g n  i s  n e e d e d .

Pv Ve l o c i ty p r e s s u r e  i n  p s i  at a  p o i n t i n  a p i p e
Pn N o r m a l  p r e s s u r e  i n  p s i  at a p o i n t i n  a p i p e
E 9 0 -d e gr e e  e l l
E E 4 5 -d e gr e e  e l l
L t. E L o n g -tu r n  e l b o w
C r C r o s s
T Tee-fow tu r n e d  9 0  d e g r e e s
GV Ga te  val ve
B V Butterfy ( wa fe r )  val ve
D e l  V D e l u g e  val ve
ALV Al a r m  val ve
D P V D r y p i p e  val ve
C V S wi n g  c h e c k va l ve
WC V Butterfy ( wa fe r )  c h e c k val ve
S t S tr a i n e r
p s i P o u n d s  p e r  s q u ar e  i n c h
v Ve l o c i ty o f wa te r  i n  p i p e  i n  fe e t p e r  s e c o n d
K K-fac to r
C -fac to r F r i c ti o n  l o s s  coeffcient

N F PA 3 4 ,  Standard for Dipping,  Coating,  and Printing Processes
Using Flammable or Combustible Liquids,  2 0 2 1  e d i ti o n .

N F PA 3 6 ,  Standard for Solvent Extraction Plants,  2 0 2 1  e d i ti o n .
N F PA 3 7 ,  Standard for the Installation and Use of Stationary

Combustion Engines and Gas Turbines,  2 0 2 1  e d i ti o n .
N F PA 4 0 ,  Standard for the Storage and Handling of Cellulose

Nitrate Film,  2 0 1 9  e d i ti o n .
N F PA 4 5 ,  Standard on Fire Protection for Laboratories Using Chem‐

icals,  2 0 1 9  e d i ti o n .
N F PA 5 1 ,  Standard for the Design and Installation of Oxygen–Fuel

Gas Systems for Welding,  Cutting,  and Allied Processes,  2 0 1 8  e d i ti o n .
N F PA 5 1 B ,  Standard for Fire Prevention During Welding,  Cutting,

and Other Hot Work,  2 0 1 9  e d i ti o n .
N F PA 5 5 ,  Compressed Gases and Cryogenic Fluids Code,  2 0 2 0

e d i ti o n .
N F PA 5 9 ,  Utility LP-Gas Plant Code,  2 0 2 1  e d i ti o n .
N F PA 5 9 A,  Standard for the Production,  Storage,  and Handling of

Liquefed Natural Gas (LNG),  2 0 1 9  e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .

NFPA 72®,  National Fire Alarm and Signaling Code®,  2 0 2 2
e d i ti o n .

N F PA 7 5 ,  Standard for the Fire Protection of Information Technol‐
ogy Equipment,  2 0 2 0  e d i ti o n .

N F PA 7 6 ,  Standard for the Fire Protection of Telecommunications
Facilities,  2 0 2 0  e d i ti o n .

N F PA 8 2 ,  Standard on Incinerators and Waste and Linen
Handling Systems and Equipment,  2 0 1 9  e d i ti o n .

N F PA 8 6 ,  Standard for Ovens and Furnaces,  2 0 1 9  e d i ti o n .
N F PA 9 1 ,  Standard for Exhaust Systems for Air Conveying of

Vapors,  Gases,  Mists,  and Particulate Solids,  2 0 2 0  e d i ti o n .
N F PA 9 6 ,  Standard for Ventilation Control and Fire Protection of

Commercial Cooking Operations,  2 0 2 1  e d i ti o n .
N F PA 9 9 ,  Health Care Facilities Code,  2 0 2 1  e d i ti o n .
NFPA 1 01 ®,  Life Safety Code®,  2 0 2 1  e d i ti o n .
N F PA 1 2 0 ,  Standard for Fire Prevention and Control in Coal

Mines,  2 0 2 0  e d i ti o n .
N F PA 1 2 2 ,  Standard for Fire Prevention and Control in Metal/

Nonmetal Mining and Metal Mineral Processing Facilities,  2 0 2 0
e d i ti o n .

N F PA 1 3 0 ,  Standard for Fixed Guideway Transit and Passenger
Rail Systems,  2 0 2 0  e d i ti o n .

N F PA 1 4 0 ,  Standard on Motion Picture and Television Production
Studio Soundstages,  Approved Production Facilities,  and Production
Locations,  2 0 1 8  e d i ti o n .

N F PA 1 5 0 ,  Fire and Life Safety in Animal Housing Facilities Code,
2 0 2 2  e d i ti o n .

N F PA 1 7 0 ,  Standard for Fire Safety and Emergency Symbols,  2 0 2 1
e d i ti o n .

N F PA 2 1 4 ,  Standard on Water-Cooling Towers,  2 0 2 1  e d i ti o n .
N F PA 2 5 9 ,  Standard Test Method for Potential Heat of Building

Materials,  2 0 1 8  e d i ti o n .
N F PA 3 0 7 ,  Standard for the Construction and Fire Protection of

Marine Terminals,  Piers,  and Wharves,  2 0 2 1  e d i ti o n .
N F PA 3 1 8 ,  Standard for the Protection of Semiconductor Fabrica‐

tion Facilities,  2 0 2 1  e d i ti o n .
N F PA 4 0 0 ,  Hazardous Materials Code,  2 0 2 2  e d i ti o n .
N F PA 4 0 9 ,  Standard on Aircraft Hangars,  2 0 1 6  e d i ti o n .
N F PA 4 1 5 ,  Standard on Airport Terminal Buildings,  Fueling

Ramp Drainage,  and Loading Walkways,  2 0 1 6  e d i ti o n .
N F PA 4 2 3 ,  Standard for Construction and Protection of Aircraft

Engine Test Facilities,  2 0 1 6  e d i ti o n .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N F PA 7 0 1 ,  Standard Methods of Fire Tests for Flame Propagation
of Textiles and Films,  2 0 1 9  e d i ti o n .

N F PA 7 0 3 ,  Standard for Fire-Retardant-Treated Wood and Fire-
Retardant Coatings for Building Materials,  2 0 2 1  e d i ti o n .

N F PA 7 5 0 ,  Standard on Water Mist Fire Protection Systems,  2 0 1 9
e d i ti o n .

N F PA 7 8 0 ,  Standard for the Installation of Lightning Protection
Systems,  2 0 2 0  e d i ti o n .

N F PA 8 0 4 ,  Standard for Fire Protection for Advanced Light Water
Reactor Electric Generating Plants,  2 0 2 0  e d i ti o n .

N F PA 8 0 5 ,  Performance-Based Standard for Fire Protection for
Light Water Reactor Electric Generating Plants,  2 0 2 0  e d i ti o n .

N F PA 9 0 9 ,  Code for the Protection of Cultural Resource Properties
— Museums,  Libraries,  and Places of Worship,  2 0 1 7  e d i ti o n .

N F PA 1 9 6 3 ,  Standard for Fire Hose Connections,  2 0 1 9  e d i ti o n .

2 . 3  O th e r P u b l i c ati o n s .

2 . 3 . 1  AC I  P u b l i c ati o n s .    Am e r i c a n  C o n c r e te  I n s ti tu te ,
3 8 8 0 0  C o u n tr y C l u b  D r i ve ,  F a r m i n g to n  H i l l s ,  M I  4 8 3 3 1 -3 4 3 9 .

AC I  3 1 8 ,  Building Code Requirements for Structural Concrete and
Commentary,  2 0 1 4 ,  e r r a ta  1 ,  2 0 1 7 ,  e r r ata 2 ,  2 0 1 8 .

AC I  3 5 5 . 2 ,  Qualifcation of Post-Installed Mechanical Anchors in
Concrete and Commentary,  2 0 1 9 .

2 . 3 . 2  AS C E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f C i vi l  E n gi n e e r s ,
1 8 0 1  Al e x a n d e r  B e l l  D r i ve ,  Re s to n ,  VA 2 0 1 9 1 -4 4 0 0 .

AS C E / S E I  7 ,  Minimum Design Loads and Associated Criteria for
Buildings and Other Structures,  2 0 1 6 .

Δ 2 . 3 . 3  AS M E  P u b l i c ati o n s .    AS M E  I n te r n ati o n al ,  Two  P ar k
Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 - 5 9 9 0 .

Boiler and Pressure Vessel Code,  S e c ti o n  I X ,  “ We l d i n g ,  B r az i n g ,
a n d  F u s i n g Qualifcations,”  2 0 1 9 .

AS M E  A1 7 . 1 ,  Safety Code for Elevators and Escalators,  2 0 1 9 / C S A
B 4 4 -1 6 .

AS M E  B 1 . 2 0 . 1 ,  Pipe Threads,  General Purpose (Inch),  2 0 1 3 .

AS M E  B 1 6 . 1 ,  Gray Iron Pipe Flanges and Flanged Fittings,  Classes
25,  1 25,  and 250,  2 0 1 5 .

AS M E  B 1 6 . 3 ,  Malleable Iron Threaded Fittings,  Classes 1 50 and
300,  2 0 1 6 .

AS M E  B 1 6 . 4 ,  Gray Iron Threaded Fittings,  Classes 1 25 and 250,
2 0 1 6 .

AS M E  B 1 6 . 5 ,  Pipe Flanges and Flanged Fittings,  NPS 1 ∕2 through
NPS 24 Metric/Inch Standard,  2 0 1 7 .

AS M E  B 1 6 . 9 ,  Factory-Made Wrought Buttwelding Fittings,  2 0 1 8 .

AS M E  B 1 6 . 1 1 ,  Forged Fittings,  Socket-Welding and Threaded,
2 0 1 6 ,  e r r a ta ,  2 0 1 7 .

AS M E  B 1 6 . 1 5 ,  Cast Copper Alloy Threaded Fittings,  Classes 1 25
and 250,  2 0 1 8 .

AS M E  B 1 6 . 1 8 ,  Cast Copper Alloy Solder Joint Pressure Fittings,
2 0 1 8 .

AS M E  B 1 6 . 2 2 ,  Wrought Copper and Copper Alloy Solder Joint Pres‐
sure Fittings,  2 0 1 8 .

AS M E  B 1 6 . 2 5 ,  Buttwelding Ends,  2 0 1 7 .

AS M E  B 3 6 . 1 0 M ,  Welded and Seamless Wrought Steel Pipe,  2 0 1 8 .

Δ 2 . 3 . 4  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n al ,  1 0 0  B ar r
H a r b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o c ke n ,  PA

1 9 4 2 8 - 2 9 5 9 .

AS T M  A5 3 / A5 3 M ,  Standard Specifcation for Pipe,  Steel,  Black
and Hot-Dipped,  Zinc-Coated,  Welded and Seamless,  2 0 1 8 .

AS T M  A1 0 6 / A1 0 6 M ,  Standard Specifcation for Seamless Carbon
Steel Pipe for High Temperature Service,  2 0 1 9 .

AS T M  A1 3 5 / A1 3 5 M ,  Standard Specifcation for Electric-
Resistance-Welded Steel Pipe,  2 0 0 9 ,  r e ap p r o ve d  2 0 1 4 .

AS T M  A2 3 4 / A2 3 4 M ,  Standard Specifcation for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for Moderate and High Tempera‐

ture Service,  2 0 1 9 .

AS T M  A3 1 2 / A3 1 2 M ,  Standard Specifcation for Seamless,
Welded,  and Heavily Cold Worked Austenitic Stainless Steel Pipes,
2 0 1 9 .

AS T M  A4 0 3 / A4 0 3 M ,  Standard Specifcation for Wrought Auste‐
nitic Stainless Steel Piping Fittings,  2 0 2 0 .

AS T M  A7 9 5 / A7 9 5 M ,  Standard Specifcation for Black and Hot-
Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for

Fire Protection Use,  2 0 2 0 .

AS T M  B 3 2 ,  Standard Specifcation for Solder Metal,  2 0 0 8 ,  r e ap ‐
p r o ve d  2 0 1 4 .

AS T M  B 4 3 ,  Standard Specifcation for Seamless Red Brass Pipe,
Standard Sizes,  2 0 2 0 .

AS T M  B 7 5 / B 7 5 M ,  Standard Specifcation for Seamless Copper
Tube,  2 0 2 0 .

AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  2 0 2 0 .

AS T M  B 2 5 1 / B 2 5 1 M ,  Standard Specifcation for General Require‐
ments for Wrought Seamless Copper and Copper-Alloy Tube,  2 0 1 7 .

AS T M  B 4 4 6 ,  Standard Specifcation for Nickel-Chromium-
Molybdenum-Columbium Alloy (UNS N06625),  Nickel-Chromium-

Molybdenum-Silicon Alloy (UNS N0621 9),  and Nickel-Chromium-
Molybdenum-Tungsten Alloy (UNS N06625) Rod and Bar,  2 0 1 9 .

AS T M  B 8 1 3 ,  Standard Specifcation for Liquid and Paste Fluxes
for Soldering of Copper and Copper Alloy Tube,  2 0 1 6 .

AS T M  B 8 2 8 ,  Standard Practice for Making Capillary Joints by
Soldering of Copper and Copper Alloy Tube and Fittings,  2 0 1 6 .

AS T M  C 6 3 5 / C 6 3 5 M ,  Standard Specifcation for Manufacture,
Performance,  and Testing of Metal Suspension Systems for Acoustical

Tile and Lay-In Panel Ceilings,  2 0 1 7 .

AS T M  C 6 3 6 / C 6 3 6 M ,  Standard Practice for Installation of Metal
Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels,
2 0 1 9 .

AS T M  E 8 4 ,  Standard Test Method for Surface Burning Character‐
istics of Building Materials,  2 0 2 0 .

AS T M  E 1 1 9 ,  Standard Test Methods for Fire Tests of Building
Construction and Materials,  2 0 2 0 .

AS T M  E 1 3 6 ,  Standard Test Method for Assessing Combustibility of
Materials Using a Vertical Tube Furnace at 750°C,  2 0 1 9 a .
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AS T M  E 2 6 5 2 ,  Standard Test Method for Assessing Combustibility
of Materials Using a Tube Furnace with a Cone-shaped Airfow Stabil‐

izer,  at 750°C,  2 0 1 8 .

AS T M  E 2 7 6 8 ,  Standard Test Method for Extended Duration
Surface Burning Characteristics of Building Materials (30 min Tunnel
Test), ,  r e ap p r o ve d  2 0 1 8 .

AS T M  E 2 9 6 5 ,  Standard Test Method for Determination of Low
Levels of Heat Release Rate for Materials and Products Using an

Oxygen Combustion Calorimeter,  2 0 1 7 .

AS T M  F 4 3 7 ,  Standard Specifcation for Threaded Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 80,  2 0 1 5 .

AS T M  F 4 3 8 ,  Standard Specifcation for Socket-Type Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 40,  2 0 1 7 .

AS T M  F 4 3 9 ,  Standard Specifcation for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 80,  2 0 1 9 .

AS T M  F 4 4 2 / F 4 4 2 M ,  Standard Specifcation for Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe (SDR-PR),  2 0 1 9 .

AS T M  F 1 1 2 1 ,  Standard Specifcation for International Shore
Connections for Marine Fire Applications,  1 9 8 7 ,  2 0 1 9 .

AS T M  S I  1 0 ,  IEEE/ASTM SI 1 0 American National Standard for
Metric Practice,  2 0 1 6 .

2 . 3 . 5  AWS  P u b l i c ati o n s .    Am e r i c an  We l d i n g  S o c i e ty,  8 6 6 9  N W
3 6  S tr e e t,  D o r al ,  F L  3 3 1 6 6 .

AWS  A5 . 8 M / A5 . 8 ,  Specifcation for Filler Metals for Brazing and
Braze Welding,  2 0 1 9 .

AWS  B 2 . 1 / B 2 . 1 M ,  Specifcation for Welding Procedure and
Performance Qualifcation,  2 0 1 4 .

Δ 2 . 3 . 6  AWWA P u b l i c ati o n s .    Am e r i c an  Wate r  Wo r ks  As s o c i a ti o n ,
6 6 6 6  We s t Qu i n c y Ave n u e ,  D e n ve r,  C O  8 0 2 3 5 .

AWWA C 1 0 4 / A2 1 . 4 ,  Cement-Mortar Lining for Ductile-Iron Pipe
and Fittings,  2 0 1 6 .

AWWA C 1 0 5 / A2 1 . 5 ,  Polyethylene Encasement for Ductile-Iron
Pipe Systems, 2 0 1 8 .

AWWA C 1 1 0 / A2 1 . 1 0 ,  Ductile-Iron and Gray-Iron Fittings,  2 0 1 2 .

AWWA C 1 1 1 / A2 1 . 1 1 ,  Rubber-Gasket Joints for Ductile-Iron Pres‐
sure Pipe and Fittings,  2 0 1 7 .

AWWA C 1 1 5 / A2 1 . 1 5 ,  Flanged Ductile-Iron Pipe with Ductile-Iron
or Gray-Iron Threaded Flanges,  2 0 1 1 .

AWWA C 1 5 0 / A2 1 . 5 0 ,  Thickness Design of Ductile-Iron Pipe,
2 0 1 4 .

AWWA C 1 5 1 / A2 1 . 5 1 ,  Ductile-Iron Pipe,  Centrifugally Cast,
2 0 1 7 ,  e r r ata,  2 0 1 8 .

AWWA C 1 5 3 / A2 1 . 5 3 ,  Ductile-Iron Compact Fittings,  2 0 1 9 .

AWWA C 3 0 0 ,  Reinforced Concrete Pressure Pipe,  Steel-Cylinder
Type,  2 0 1 6 .

AWWA C 3 0 1 ,  Prestressed Concrete Pressure Pipe,  Steel-Cylinder
Type,  2 0 1 4 ,  Reaffrmed  wi th o u t Re vi s i o n  2 0 1 9 .

AWWA C 3 0 2 ,  Reinforced Concrete Pressure Pipe,  Non-Cylinder
Type,  2 0 1 6 .

AWWA C 3 0 3 ,  Reinforced Concrete Pressure Pipe,  Bar-Wrapped,
Steel-Cylinder Type,  Pretensioned,  2 0 1 7 .

AWWA C 6 0 0 ,  Installation of Ductile Iron Water Mains and Their
Appurtenances,  2 0 1 7 .

AWWA C 6 0 2 ,  Cement-Mortar Lining of Water Pipe Lines in Place,
4 in.  (1 00 mm) and Larger,  2 0 1 7 .

AWWA C 9 0 0 ,  Polyvinyl Chloride (PVC) Pressure Pipe and Fabrica‐
ted Fittings,  4 in.  Through 60 in.  (1 00 mm Through 1 , 500 mm),

2 0 1 6 .

AWWA C 9 0 6 ,  Polyethylene (PE) Pressure Pipe and Fittings,  4 in.
(1 00 mm) Through 63 in.  (1 , 650 mm),  for Waterworks,  2 0 1 5 .

AWWA C 9 0 9 ,  Molecularly Oriented Polyvinyl Chloride (PVCO)
Pressure Pipe,  4 in.  (1 00 mm ) and Larger, ,  2 0 1 6 .

AWWA M 9 ,  Concrete Pressure Pipe,  2 0 0 8 ,  e r r a ta ,  2 0 1 3 .

AWWA M 2 3 ,  PVC Pipe — Design and Installation,  2 0 0 2 .

AWWA M 5 5 ,  PE Pipe — Design and Installation,  2 0 0 6 .

2 . 3 . 7  I C C - E S  P u b l i c ati o n s .    I C C  E val u a ti o n  S e r vi c e ,  9 0 0
M o n tc l a i r  Ro ad ,  S u i te  A,  B i r m i n g h am ,  AL  3 5 2 1 3 .

I C C -E S  AC 4 4 6 ,  Acceptance Criteria for Headed Cast-in Specialty
Inserts in Concrete,  2 0 1 8 .

2 . 3 . 8  I E E E  P u b l i c ati o n s .    I E E E ,  T h r e e  P ar k Ave n u e ,  1 7 th
F l o o r,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 7 .

I E E E  4 5 ,  Recommended Practice for Electric Installations on Ship‐
board,  2 0 0 2 .

Δ 2 . 3 . 9  U L  P u b l i c ati o n s .    U n d e r wr i te r s  L a b o r a to r i e s  I n c . ,  3 3 3
Pfngsten  Ro a d ,  N o r th b r o o k,  I L  6 0 0 6 2 -2 0 9 6 .

U L  2 6 3 ,  Standard for Fire Tests of Building Construction and
Materials,  2 0 1 1 ,  r e vi s e d  2 0 1 8 .

U L  7 2 3 ,  Standard for Test for Surface Burning Characteristics of
Building Materials,  2 0 1 8 .

U L  2 5 5 6 ,  Wire and Cable Test Methods,  2 0 1 5 .

2 . 3 . 1 0  U . S .  G o ve r n m e n t P u b l i c ati o n s .    U . S .  Go ve r n m e n t
P u b l i s h i n g  Offce,  7 3 2  N o r th  C a p i to l  S tr e e t,  N W,  Wa s h i n gto n ,

D C  2 0 4 0 1 -0 0 0 1 .

T i tl e  4 6 ,  C F R,  P ar ts  5 4 . 1 5 -1 0  S afe ty an d  Re l i e f Va l ve s ,
5 6 . 2 0  Va l ve s ,  5 6 . 2 0 -5 ( a)  M ar ki n g s ,  5 6 . 5 0 -9 5  O ve r b o ar d
D i s c h ar g e s  an d  S h o r e  C o n n e c ti o n s ,  5 6 . 6 0  M ate r i a l s ,  an d

5 8 . 0 1 -4 0  M a c h i n e r y,  An g l e  o f I n c l i n ati o n .

T i tl e  4 6 ,  C F R,  S u b c h ap te r  F,  “ M a r i n e  E n g i n e e r i n g. ”

T i tl e  4 6 ,  C F R,  S u b c h ap te r  J ,  “ E l e c tr i c al  E n gi n e e r i n g . ”

2 . 3 . 1 1  O th e r P ub l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 .

Δ 2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 1 ,  Fire Code,  2 0 2 1  e d i ti o n .
N F PA 2 0 ,  Standard for the Installation of Stationary Pumps for

Fire Protection,  2 0 2 2  e d i ti o n .
N F PA 2 4 ,  Standard for the Installation of Private Fire Service

Mains and Their Appurtenances,  2 0 2 2  e d i ti o n .
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N F PA 2 5 ,  Standard for the Inspection,  Testing,  and Maintenance
of Water-Based Fire Protection Systems,  2 0 2 0  e d i ti o n .

NFPA 5000® ,  Building Construction and Safety Code®,  2 0 2 1
e d i ti o n .

C h ap te r 3    Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h a p te r  s h a l l
a p p l y to  th e  te r m s  u s e d  i n  th i s  s tan d ar d .  Wh e r e  te rm s  a r e  n o t
defned  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h a l l  b e
defned  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y
ac c e p te d  m e an i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o rga n i z ati o n ,
offce,  o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ar d ,  o r  fo r  a p p r o vi n g  e q u i p m e n t,  m ate r i al s ,
an  i n s tal l ati o n ,  o r  a  p r o c e d u r e .

3 . 2 . 3 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p tab l e  to  th e
au th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f

p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m a te r i al s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r th e  e q u i p ‐

m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i g n ate d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r a specifed
p u r p o s e .

3 . 2 . 4  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 5  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 6  S tan d ard .    An  N F PA S tan d ar d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g  th e  wo rd  “ s h a l l ”  to

i n d i c a te  r e q u i r e m e n ts  a n d  th a t i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d ato r y r e fe r e n c e  b y a n o th e r  s ta n d ar d  o r  c o d e  o r  fo r
ad o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  a r e  n o t to  b e

c o n s i d e r e d  a p ar t o f th e  r e q u i r e m e n ts  o f a s ta n d ard  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m ati o n al
n o te ,  o r  o th e r  m e an s  a s  p e r m i tte d  i n  th e  N F PA M an u a l s  o f

S tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r a s e
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d ar d s  d e ve l o p m e n t
ac ti vi ti e s , ”  th e  te r m  “ s ta n d ar d s ”  i n c l u d e s  a l l  N F PA S ta n d a r d s ,

i n c l u d i n g  C o d e s ,  S tan d a r d s ,  Re c o m m e n d e d  P r ac ti c e s ,  an d
Gu i d e s .

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1  A- C l as s  B o u n d ar y.    S e e  3 . 3 . 1 2 5 . 1 .

3 . 3 . 2  Ai r Re c e i ve r.    A c h am b e r,  c o m p ati b l e  wi th  an  ai r
c o m p r e s s o r,  th a t c an  s to r e  ai r  u n d e r  p r e s s u r e  th at i s  h i g h e r  i n
p r e s s u r e  th a n  th a t i n  th e  d r y p i p e  o r  p r e a c ti o n  s ys te m  p i p i n g .

( AU T-S S I )

3 . 3 . 3  Ai r Re s e r vo i r.    A c h am b e r  th at c an  s to r e  ai r  at th e  s a m e
p r e s s u r e  th a t i s  i n  th e  we t p i p e  s ys te m  p i p i n g .  ( AU T-S S I )

3 . 3 . 4 *  Ai s l e  Wi d th .    T h e  h o r i z o n ta l  d i m e n s i o n  b e twe e n  th e
fac e  o f th e  l o ad s  i n  r a c ks  u n d e r  c o n s i d e r ati o n .  ( AU T-S S D )

3 . 3 . 5  An ti fre e z e  S p ri n k l e r S ys te m .    S e e  3 . 3 . 2 1 6 . 1 .

3 . 3 . 6  Ap p u r te n an c e .    An  a c c e s s o r y o r  attac h m e n t th a t e n a b l e s
th e  p r i vate  fre  s e r vi c e  m a i n  to  p e r fo r m  i ts  i n te n d e d  fu n c ti o n .

[ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 7  Ar m - O ve r.    A h o r i z o n ta l  p i p e  th a t e x te n d s  fr o m  th e
b r a n c h  l i n e  to  a  s i n g l e  s p r i n kl e r  o r  a  s p r i n kl e r  ab o ve  a n d  b e l o w
a c e i l i n g.  ( AU T-S S I )

3 . 3 . 8  Ar ray.

3 . 3 . 8 . 1  Closed Array (Palletized,  Solid-Piled,  Bin Box,  and Shelf
Storage) .    A s to r a ge  a r r an g e m e n t wh e r e  ai r  m o ve m e n t

th r o u g h  th e  p i l e  i s  r e s tr i c te d  b e c au s e  o f 6  i n .  ( 1 5 0  m m )  o r
l e s s  ve r ti c al  fues.  ( AU T-S S D )

3 . 3 . 8 . 2  Closed Array (Rolled Paper) .    A ve r ti c a l  s to r ag e
a r r an g e m e n t i n  wh i c h  th e  d i s tan c e s  b e twe e n  c o l u m n s  i n

b o th  d i r e c ti o n s  ar e  s h o r t [ n o t m o r e  th an  2  i n .  ( 5 0  m m )  i n
o n e  d i r e c ti o n  a n d  1  i n .  ( 2 5  m m )  i n  th e  o th e r ] .  ( AU T-S S D )

3 . 3 . 8 . 3 *  Open Array (Palletized,  Solid-Piled,  Bin Box,  and Shelf
Storage) .    A s to r a ge  ar r a n ge m e n t wh e r e  a i r  m o ve m e n t

th r o u g h  th e  p i l e  i s  e n h an c e d  b e c au s e  o f ve r ti c a l  fues  l ar g e r
th a n  6  i n .  ( 1 5 0  m m ) .  ( AU T-S S D )

3 . 3 . 8 . 4  Open Array (Rolled Paper) .    A ve r ti c al  s to r a ge
a r r an g e m e n t i n  wh i c h  th e  d i s tan c e  b e twe e n  c o l u m n s  i n

b o th  d i r e c ti o n s  i s  l e n gth y ( al l  ve r ti c a l  ar r a ys  o th e r  th a n
c l o s e d  o r  s ta n d a r d ) .  ( AU T-S S D )

3 . 3 . 8 . 5 *  Standard Array (Rolled Paper) .    A ve r ti c al  s to r a ge
ar r an g e m e n t i n  wh i c h  th e  d i s tan c e  b e twe e n  c o l u m n s  i n  o n e

d i r e c ti o n  i s  s h o r t [ 1  i n .  ( 2 5  m m )  o r  l e s s ]  an d  i s  i n  e x c e s s  o f
2  i n .  ( 5 0  m m )  i n  th e  o th e r  d i r e c ti o n .  ( AU T-S S D )

3 . 3 . 9  Au to m ate d  I n s p e c ti o n  an d  Te s ti n g.    T h e  p e r fo r m an c e  o f
i n s p e c ti o n s  a n d  te s ts  at a d i s tan t l o c ati o n  fr o m  th e  s ys te m  o r

c o m p o n e n t b e i n g i n s p e c te d  o r  te s te d  th r o u gh  th e  u s e  o f e l e c ‐
tr o n i c  d e vi c e s  o r  e q u i p m e n t i n s tal l e d  fo r  th e  p u r p o s e .  ( AU T-

S S I )

3 . 3 . 1 0  Au to m ati c  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 1 .

3 . 3 . 1 1  Au to m o ti ve  C o m p o n e n ts  o n  P o r tab l e  Rac k s .    Al l  au to ‐
m o ti ve  c o m p o n e n ts  wi th  o r  wi th o u t e x p an d e d  Gr o u p  A p l as ti c

d u n n a ge ;  e x c l u d e s  th e  s to r ag e  o f ai r  b a gs ,  ti r e s ,  a n d  s e a ts  o n
p o r ta b l e  r ac ks .  ( AU T-S S D )

N 3 . 3 . 1 2  Ave rage  Ro o f H e i gh t.    S e e  3 . 3 . 2 1 ,  B u i l d i n g H e i g h t.
( AU T-H B S )

3 . 3 . 1 3 *  B ac k - to - B ac k S h e l f S to rage .    Two  s o l i d  o r  p e r fo r ate d
s h e l ve s  u p  to  3 0  i n .  ( 7 5 0  m m )  i n  d e p th  e ac h ,  n o t e x c e e d i n g  a

to tal  d e p th  o f 6 0  i n .  ( 1 . 5  m ) ,  s e p ar ate d  b y a  l o n g i tu d i n a l  ve r ti ‐
c a l  b ar r i e r  s u c h  as  p l ywo o d ,  p a r ti c l e b o a r d ,  s h e e t m e tal ,  o r
e q u i val e n t,  wi th  a  m ax i m u m  0 . 2 5  i n .  ( 6  m m )  d i am e te r  p e n e tr a‐

ti o n s  a n d  n o  l o n g i tu d i n al  fue  s p a c e  an d  a m ax i m u m  s to r ag e
h e i gh t o f 1 5  ft ( 4 . 6  m ) .  ( AU T-S S D )

Δ 3 . 3 . 1 4 *  B al e d  C o tto n .    A n a tu r al  s e e d  fber  wr ap p e d  an d
s e c u r e d  i n  i n d u s tr y- ac c e p te d  m ate r i a l s ,  u s u al l y c o n s i s ti n g  o f
b u r l ap ,  wo ve n  p o l yp r o p yl e n e ,  o r  s h e e t p o l ye th yl e n e ,  an d

s e c u r e d  wi th  s te e l ,  s yn th e ti c  o r  wi r e  b an d s ,  o r  wi r e ;  a l s o
i n c l u d e s  l i n te r s  a n d  m o te s .  ( AU T-S S D )

3 . 3 . 1 5  B an d e d  Ro l l  P ap e r S to rage .    S e e  3 . 3 . 1 8 8 . 1 .

3 . 3 . 1 6  B an d e d  T i re s .    A s to r ag e  m e th o d  i n  wh i c h  a n u m b e r  o f
ti r e s  ar e  s tr ap p e d  to g e th e r.  ( AU T-S S D )
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3 . 3 . 1 7 *  B ath ro o m .    Wi th i n  a d we l l i n g  u n i t,  an y r o o m  o r
c o m p a r tm e n t d e d i c a te d  to  p e r s o n al  h ygi e n e ,  c o n tai n i n g  a
to i l e t,  s i n k,  o r  b ath i n g  c ap ab i l i ty s u c h  as  a s h o we r  o r  tu b .  ( AU T-
S S I )

3 . 3 . 1 8  B - C l as s  B o u n d ar y.    S e e  3 . 3 . 1 2 5 . 2 .

3 . 3 . 1 9  B i n  B o x  S to rage .    S to r a ge  i n  fve-sided  wo o d ,  m e tal ,  o r
c a r d b o ar d  b o x e s  wi th  o p e n  fa c e  o n  th e  a i s l e s  i n  wh i c h  b o x e s
ar e  s e l f-s u p p o r ti n g o r  s u p p o r te d  b y a s tr u c tu r e  s o  d e s i g n e d  th a t
l i ttl e  o r  n o  h o r i z o n tal  o r  ve r ti c a l  s p ac e  e x i s ts  ar o u n d  b o x e s .
( AU T-S S D )

3 . 3 . 2 0  B ran c h  L i n e s .    T h e  p i p e s  s u p p l yi n g  s p r i n kl e r s ,  e i th e r
d i r e c tl y o r  th r o u g h  s p r i g s ,  d r o p s ,  r e tu r n  b e n d s ,  o r  a r m - o ve r s .
( AU T-S S I )

N 3 . 3 . 2 1  B u i l d i n g H e i gh t.    F o r  th e  p u r p o s e s  o f s e i s m i c  p r o te c ‐
ti o n ,  th e  ve r ti c a l  d i s ta n c e  fr o m  th e  g r ad e  p l an e  to  th e  a ve r a ge
e l e va ti o n  o f th e  h i g h e s t r o o f s u r fa c e .  ( AU T- H B S )

3 . 3 . 2 2  B u l kh e ad .    A ve r ti c a l  b ar r i e r  a c r o s s  th e  r ac k.  ( AU T-S S I )

3 . 3 . 2 3 *  C ar to n  Re c o rd s  S to rage .    A C l as s  I I I  c o m m o d i ty
c o n s i s ti n g  p r e d o m i n an tl y o f p ap e r  r e c o r d s  i n  c a r d b o ar d
c a r to n s .  ( AU T-S S D )

3 . 3 . 2 4  C ar to n e d .    A m e th o d  o f s to r ag e  c o n s i s ti n g  o f c o r r u g a‐
te d  c ar d b o ar d  o r  p ap e r b o ar d  c o n ta i n e r s  fu l l y e n c l o s i n g  th e
c o m m o d i ty.  ( AU T-S S D )

3 . 3 . 2 5  C atwal k .    F o r  th e  p u r p o s e s  o f c a r to n  r e c o r d s  s to r ag e ,  a
s to r ag e  ai d  c o n s i s ti n g  o f e i th e r  o p e n  m e tal  g r ati n g  o r  s o l i d
h o r i z o n tal  b ar r i e r s  s u p p o r te d  fr o m  a r ac k s to r a ge  s ys te m  th at i s
u ti l i z e d  a s  a wal kwa y fo r  ac c e s s  to  s to r ag e  a t e l e vate d  l e ve l s .
C atwal ks  ar e  a c c e s s e d  u s i n g s ta i r s  an d  a r e  n o t s e p ar a te  foors  o f
a b u i l d i n g .  ( AU T-S S D )

3 . 3 . 2 6  C e i l i n g H e i gh t.    T h e  d i s tan c e  b e twe e n  th e  foor  an d
th e  u n d e r s i d e  o f th e  c e i l i n g  a b o ve  ( o r  r o o f d e c k)  wi th i n  th e
ar e a.  ( AU T-S S D )

3 . 3 . 2 7 *  C e i l i n g P o c k e t.    An  ar c h i te c tu r al  c e i l i n g  fe atu r e  th a t
c o n s i s ts  o f a b o u n d e d  ar e a  o f c e i l i n g  l o c ate d  a t a  h i g h e r  e l e va‐
ti o n  th an  th e  a ttac h e d  l o we r  c e i l i n g.  ( AU T-S S I )

3 . 3 . 2 8  C e i l i n g Typ e s .

3 . 3 . 2 8 . 1  Flat Ceiling.    A c o n ti n u o u s  c e i l i n g i n  a  s i n gl e  p l a n e .
( AU T-S S I )

3 . 3 . 2 8 . 2  Horizontal Ceiling.    A c e i l i n g  wi th  a  s l o p e  n o t
e x c e e d i n g 2  i n  1 2  ( 1 6 . 7  p e r c e n t) .  ( AU T-S S I )

3 . 3 . 2 8 . 3  Sloped Ceiling.    A c e i l i n g  wi th  a s l o p e  e x c e e d i n g  2
i n  1 2  ( 1 6 . 7  p e r c e n t) .  ( AU T-S S I )

Δ 3 . 3 . 2 8 . 4  Smooth Ceiling.    A c o n ti n u o u s  c e i l i n g  fr e e  fr o m
i r r e gu l a r i ti e s ,  l u m p s ,  o r  i n d e n ta ti o n s  g r e ate r  th a n  4  i n .

( 1 0 0  m m )  i n  d e p th .  ( AU T-S S I )

3 . 3 . 2 9  C e n tral  S afe ty S tati o n .    S e e  3 . 3 . 1 2 5 . 3 .

N 3 . 3 . 3 0  C h e c k  Val ve .    S e e  3 . 3 . 2 3 5 . 1 .

3 . 3 . 3 1  C l e aran c e  to  C e i l i n g.    T h e  d i s ta n c e  fr o m  th e  to p  o f
s to r ag e  to  th e  c e i l i n g  a b o ve .  ( AU T-S S D )

3 . 3 . 3 2  C l o s e d  Ar ray ( P al l e ti z e d ,  S o l i d - P i l e d ,  B i n  B o x ,  an d
S h e l f S to rage ) .    S e e  3 . 3 . 8 . 1 .

3 . 3 . 3 3  C l o s e d  Ar ray ( Ro l l e d  P ap e r) .    S e e  3 . 3 . 8 . 2 .

3 . 3 . 3 4  C l o u d  C e i l i n g.    An y c e i l i n g s ys te m ,  n o t i n c l u d i n g
s l o p e d  c e i l i n g s ,  i n s ta l l e d  i n  th e  s a m e  p l a n e  wi th  h o r i z o n tal

o p e n i n g s  to  th e  s tr u c tu r e  a b o ve  o n  two  o r  m o r e  s i d e s .  ( AU T-
S S I )

3 . 3 . 3 5  C o l u m n  ( Ro l l e d  P ap e r) .    A s i n g l e  ve r ti c al  s tac k o f r o l l s .
( AU T-S S D )

3 . 3 . 3 6  C o m b i n e d  D r y P i p e  P re ac ti o n  S p ri n k l e r S ys te m .    S e e
3 . 3 . 2 1 6 . 2 .

3 . 3 . 3 7  C o m m o d i ty.    T h e  c o m b i n ati o n  o f p r o d u c ts ,  p ac ki n g
m a te r i al ,  an d  c o n tai n e r  th at d e te r m i n e s  c o m m o d i ty classifca‐
tion.  ( AU T-S S D )

3 . 3 . 3 8  C o m p ac t S to rage .    S to r ag e  o n  s o l i d  s h e l ve s  n o t e x c e e d ‐
i n g  3 6  i n .  ( 9 0 0  m m )  i n  to tal  d e p th ,  ar r a n ge d  a s  p ar t o f a

c o m p a c t s to r ag e  m o d u l e ,  wi th  n o  m o r e  th an  3 0  i n .  ( 7 5 0  m m )
b e twe e n  s h e l ve s  ve r ti c a l l y a n d  wi th  n o  i n te r n a l  ve r ti c al  fue

s p ac e s  o th e r  th a n  th o s e  b e twe e n  i n d i vi d u a l  s h e l vi n g s e c ti o n s .
( AU T-S S D )

3 . 3 . 3 9  C o m p ac t S to rage  M o d u l e .    A typ e  o f s h e l vi n g  u n i t
c o n s i s ti n g  o f c o m p ac t s to r ag e  wh e r e b y th e  u n i ts  m o ve  to  a l l o w
fo r  s to r ag e  to  b e  p u s h e d  to g e th e r  c r e ati n g  a s to r ag e  u n i t wi th

n o  fues  o r  m i n i m al  s p ac e s  b e twe e n  u n i ts .  Ai s l e s  ar e  c r e ate d  b y
m o vi n g  th e  s h e l vi n g u n i t.  C o m p a c t s to r a ge  m o d u l e s  c a n  b e
m a n u al  o r  e l e c tr i c  i n  o p e r a ti o n .  ( AU T- S S D )

3 . 3 . 4 0  C o m p ar tm e n t.    A s p a c e  c o m p l e te l y e n c l o s e d  b y wa l l s
a n d  a c e i l i n g .  E ac h  wa l l  i n  th e  c o m p a r tm e n t i s  p e r m i tte d  to

h ave  o p e n i n g s  to  an  a d j o i n i n g s p a c e  i f th e  o p e n i n gs  h a ve  a
m i n i m u m  l i n te l  d e p th  o f 8  i n .  ( 2 0 0  m m )  fr o m  th e  c e i l i n g  an d
th e  to ta l  wi d th  o f th e  o p e n i n g s  i n  e ac h  wal l  d o e s  n o t e x c e e d

8  ft ( 2 . 4  m ) .  A s i n gl e  o p e n i n g o f 3 6  i n .  ( 9 0 0  m m )  o r  l e s s  i n
wi d th  wi th o u t a l i n te l  i s  p e r m i tte d  wh e r e  th e r e  a r e  n o  o th e r
o p e n i n g s  to  a d j o i n i n g s p a c e s .  ( AU T-S S I )

3 . 3 . 4 1 *  C o m p ar tm e n te d .    T h e  r i g i d  s e p ar ati o n  o f th e  p r o d ‐
u c ts  i n  a  c o n ta i n e r  b y d i vi d e r s  th a t fo r m  a  s ta b l e  u n i t u n d e r  fre

c o n d i ti o n s .  ( AU T-S S D )

3 . 3 . 4 2  C o n c e al e d  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 3 . 1 .

3 . 3 . 4 3  C o n s tr u c ti o n  Defnitions.

3 . 3 . 4 3 . 1 *  Obstructed Construction.    P an e l  c o n s tr u c ti o n  an d
o th e r  c o n s tr u c ti o n  wh e r e  b e a m s ,  tr u s s e s ,  o r  o th e r  m e m b e r s
i m p e d e  h e at fow o r  wate r  d i s tr i b u ti o n  i n  a  m an n e r  th a t

m a te r i al l y a ffe c ts  th e  ab i l i ty o f s p r i n kl e r s  to  c o n tr o l  o r
s u p p r e s s  a fre.  ( AU T-S S I )

3 . 3 . 4 3 . 2 *  Unobstructed Construction.    C o n s tr u c ti o n  wh e r e
b e a m s ,  tr u s s e s ,  o r  o th e r  m e m b e r s  d o  n o t i m p e d e  h e at fow

o r  wate r  d i s tr i b u ti o n  i n  a  m an n e r  th a t m a te r i al l y affe c ts  th e
a b i l i ty o f s p r i n kl e r s  to  c o n tr o l  o r  s u p p r e s s  a fre.  U n o b s tr u c ‐

te d  c o n s tr u c ti o n  h a s  h o r i z o n tal  s tr u c tu r al  m e m b e r s  th a t a r e
n o t s o l i d ,  wh e r e  th e  o p e n i n g s  a r e  a t l e a s t 7 0  p e r c e n t o f th e
c r o s s -s e c ti o n  a r e a an d  th e  d e p th  o f th e  m e m b e r  d o e s  n o t

e x c e e d  th e  l e a s t d i m e n s i o n  o f th e  o p e n i n gs ,  o r  al l  c o n s tr u c ‐
ti o n  typ e s ,  wi th  th e  e x c e p ti o n  o f p a n e l  c o n s tr u c ti o n ,  wh e r e
th e  s p a c i n g  o f s tr u c tu r al  m e m b e r s  e x c e e d s  7 1 ∕2  ft ( 2 . 3  m )  o n

c e n te r.  ( AU T-S S I )

3 . 3 . 4 4 *  C o n tai n e r ( S h i p p i n g,  M as te r,  o r O ute r C o n tai n e r) .    A
r e c e p ta c l e  s tr o n g  e n o u g h ,  b y r e as o n  o f m a te r i al ,  d e s i g n ,  an d

c o n s tr u c ti o n ,  to  b e  s h i p p e d  s afe l y wi th o u t fu r th e r  p ac kag i n g .
( AU T-S S D )

3 . 3 . 4 5  C o n ti n u o us  O b s tr u c ti o n .    S e e  3 . 3 . 1 4 0 . 1 .
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I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S1 3 - 2 4

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 4 6  C o n tro l  M o d e  D e n s i ty/ Are a ( C M D A)  S p ri n kl e r.    S e e
3 . 3 . 2 1 5 . 4 . 1 .

3 . 3 . 4 7  C o n tro l  M o d e  Specifc  Ap p l i c ati o n  ( C M S A)  S p ri n k l e r.
S e e  3 . 3 . 2 1 5 . 4 . 2 .

N 3 . 3 . 4 8  C o n tro l  Val ve .    S e e  3 . 3 . 2 3 5 . 2 .

3 . 3 . 4 9  C o n ve n ti o n al  P al l e t.    S e e  3 . 3 . 1 5 4 . 1 .

3 . 3 . 5 0  C o re  ( Ro l l e d  P ap e r) .    T h e  c e n tr a l  tu b e  ar o u n d  wh i c h
p ap e r  i s  wo u n d  to  fo r m  a  r o l l .  ( AU T-S S D )

3 . 3 . 5 1  C o r ro s i o n - Re s i s tan t P i p i n g.    P i p i n g th at h a s  th e  p r o p ‐
e r ty o f b e i n g a b l e  to  wi th s ta n d  d e te r i o r a ti o n  o f i ts  s u r fa c e  o r  i ts
p r o p e r ti e s  wh e n  e x p o s e d  to  i ts  e n vi r o n m e n t.  [ 2 4 ,  2 0 2 2 ]  ( AU T-
P RI )

3 . 3 . 5 2  C o r ro s i o n - Re s i s tan t S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 3 .

3 . 3 . 5 3  C o r ro s i o n - Re tard i n g M ate ri al .    A l i n i n g o r  c o a ti n g
m a te r i al  th a t wh e n  a p p l i e d  to  p i p i n g  o r  ap p u r te n an c e s  h as  th e
p r o p e r ty o f r e d u c i n g  o r  s l o wi n g  th e  d e te r i o r ati o n  o f th e
o b j e c t' s  s u r fac e  o r  p r o p e r ti e s  wh e n  e x p o s e d  to  i ts  e n vi r o n m e n t.
[ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 5 4  C ro s s  M ai n s .    T h e  p i p e s  s u p p l yi n g  th e  b r an c h  l i n e s ,
e i th e r  d i r e c tl y o r  th r o u gh  r i s e r  n i p p l e s .  ( AU T- S S I )

3 . 3 . 5 5  D e l u ge  S p ri n kl e r S ys te m .    S e e  3 . 3 . 2 1 6 . 3 .

N 3 . 3 . 5 6  D i ffe re n ti al  D r y P i p e  Val ve .    S e e  3 . 3 . 2 3 5 . 4 . 1 .

Δ 3 . 3 . 5 7  D i s tan c e  M o n i to ri n g.    T h e  m o n i to r i n g  o f var i o u s  c o n d i ‐
ti o n s  o f a  s ys te m  o r  c o m p o n e n t fr o m  a d i s tan t l o c ati o n  fr o m
th e  s ys te m  o r  c o m p o n e n t th r o u g h  th e  u s e  o f e l e c tr o n i c  d e vi c e s ,
m e te r s ,  o r  e q u i p m e n t i n s tal l e d  fo r  th e  p u r p o s e .  ( AU T- S S I )

3 . 3 . 5 8  D o u b l e - Ro w Rac k s .    Rac ks  l e s s  th an  o r  e q u al  to  1 2  ft
( 3 . 7  m )  i n  d e p th  o r  s i n g l e - r o w r a c ks  p l ac e d  b ac k to  b a c k h avi n g
an  ag gr e g ate  d e p th  u p  to  1 2  ft ( 3 . 7  m ) ,  wi th  a i s l e s  h avi n g  an
ai s l e  wi d th  o f at l e as t 3 . 5  ft ( 1 . 1  m )  b e twe e n  l o ad s  o n  r a c ks .
( AU T-S S D )

3 . 3 . 5 9 *  D raft C u r tai n .    A fxed  o r  d e p l o yab l e  b a r r i e r  th at
p r o tr u d e s  d o wn war d  fr o m  th e  c e i l i n g  to  c h a n n e l ,  c o n tai n ,  o r
p r e ve n t th e  m i g r ati o n  o f s m o ke  an d / o r  h e at.  ( AU T-S S D )

N 3 . 3 . 6 0  D ro p .    A ve r ti c al  p i p e  s u p p l yi n g  o n e  s p r i n kl e r  fr o m
ab o ve .  ( AU T-S S I )

3 . 3 . 6 1  D ro p - O u t C e i l i n g.    A s u s p e n d e d  c e i l i n g s ys te m ,  wh i c h  i s
i n s ta l l e d  b e l o w th e  s p r i n kl e r s ,  wi th  l i s te d  tr a n s l u c e n t o r  o p aq u e
p an e l s  th at ar e  h e at s e n s i ti ve  a n d  fa l l  fr o m  th e i r  s e tti n g  wh e n
e x p o s e d  to  h e a t.  ( AU T-S S I )

3 . 3 . 6 2  D r y B ar re l  H yd ran t ( Fro s tp ro o f H yd ran t) .    S e e
3 . 3 . 1 0 7 . 1 .

3 . 3 . 6 3  D r y P i p e  S p ri n k l e r S ys te m .    S e e  3 . 3 . 2 1 6 . 4 .

3 . 3 . 6 4  D r y S p ri n kl e r.    S e e  3 . 3 . 2 1 5 . 4 . 4 .

3 . 3 . 6 5  D we l l i n g U n i t ( fo r s p ri n k l e r s ys te m  i n s tal l ati o n s ) .    O n e
o r  m o r e  r o o m s  ar r an g e d  fo r  th e  u s e  o f o n e  o r  m o r e  i n d i vi d u al s
l i vi n g  to g e th e r,  a s  i n  a s i n gl e  h o u s e ke e p i n g  u n i t n o r m al l y
h a vi n g c o o ki n g ,  l i vi n g ,  s an i ta r y,  an d  s l e e p i n g  fa c i l i ti e s  th a t
i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  h o te l  r o o m s ,  d o r m i to r y r o o m s ,
ap a r tm e n ts ,  c o n d o m i n i u m s ,  s l e e p i n g  r o o m s  i n  n u r s i n g  h o m e s ,
an d  s i m i l ar  l i vi n g u n i ts .  ( AU T-S S I )

3 . 3 . 6 6  E arl y S u p p re s s i o n  Fas t- Re s p o n s e  ( E S FR)  S p ri n k l e r.
S e e  3 . 3 . 2 1 5 . 4 . 5 .

N 3 . 3 . 6 7  E l e c tri c al l y O p e rate d  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 6 .

3 . 3 . 6 8 *  E n c ap s u l ati o n .    A m e th o d  o f p ac kag i n g  th at e i th e r
c o n s i s ts  o f a  p l a s ti c  s h e e t c o m p l e te l y e n c l o s i n g  th e  s i d e s  an d

to p  o f a  p al l e t l o ad  c o n tai n i n g a  c o m b u s ti b l e  c o m m o d i ty,  a
c o m b u s ti b l e  p ac ka ge ,  o r  a  gr o u p  o f c o m b u s ti b l e  c o m m o d i ti e s
o r  c o m b u s ti b l e  p ac kag e s ,  o r  c o n s i s ts  o f c o m b u s ti b l e  c o m m o d i ‐

ti e s  i n d i vi d u al l y wr ap p e d  i n  p l a s ti c  s h e e ti n g a n d  s to r e d  e x p o s e d
i n  a p a l l e t l o ad .  ( AU T-S S D )

3 . 3 . 6 9  E x p an d e d  ( Fo am e d  o r C e l l u l ar)  P l as ti c s .    T h o s e  p l a s ‐
ti c s ,  th e  d e n s i ty o f wh i c h  i s  r e d u c e d  b y th e  p r e s e n c e  o f n u m e r ‐

o u s  s m al l  c a vi ti e s  ( c e l l s ) ,  i n te r c o n n e c ti n g  o r  n o t,  d i s p e r s e d
th r o u g h o u t th e i r  m a s s .  ( AU T-S S D )

3 . 3 . 7 0  E x p o s e d  G ro up  A P l as ti c  C o m m o d i ti e s .    T h o s e  p l as ti c s
n o t i n  p ac kag i n g  o r  c o ve r i n g s  th at ab s o r b  wa te r  o r  o th e r wi s e

a p p r e c i ab l y r e ta r d  th e  b u r n i n g h a z a r d  o f th e  c o m m o d i ty.
( P a p e r  wr ap p e d  o r  e n c a p s u l ate d ,  o r  b o th ,  s h o u l d  b e  c o n s i d ‐
e r e d  e x p o s e d . )  ( AU T-S S D )

3 . 3 . 7 1  E x te n d e d  C o ve rage  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 7 .

3 . 3 . 7 2  E x te n s i o n  Fi tti n g.    A m al e  b y fe m al e  ad ap te r  i n te n d e d
to  b e  u s e d  wi th  a  s p r i n kl e r  to  ad j u s t th e  fnal  ft wh e r e  th e

s p r i n kl e r  i s  i n s tal l e d  i n  a  fnished  c e i l i n g o r  wal l .  ( AU T-S S I )

N 3 . 3 . 7 3  E x te ri o r P ro j e c ti o n .    An  e x te n s i o n  b e yo n d  an  e x te r i o r
wal l  c a p a b l e  o f c o l l e c ti n g  h e a t b e l o w.  ( AU T-S S I )

3 . 3 . 7 4  E x tra H az ard  ( G ro u p  1 )  ( E H 1 ) .    S e e  3 . 3 . 1 4 1 . 1 .

3 . 3 . 7 5  E x tra H az ard  ( G ro u p  2 )  ( E H 2 ) .    S e e  3 . 3 . 1 4 1 . 2 .

3 . 3 . 7 6 *  Fac e  S p ri n k l e rs .    S tan d ar d  s p r i n kl e r s  th a t a r e  l o c a te d
i n  tr a n s ve r s e  fue  s p ac e s  a l o n g  th e  ai s l e  o r  i n  th e  r ac k,  ar e

wi th i n  1 8  i n .  ( 4 5 0  m m )  o f th e  ai s l e  fa c e  o f s to r ag e ,  a n d  a r e
u s e d  to  o p p o s e  ve r ti c al  d e ve l o p m e n t o f fre  o n  th e  e x te r n al

fac e  o f s to r a ge .  ( AU T-S S D )

3 . 3 . 7 7  Fe e d  M ai n s .    T h e  p i p e s  s u p p l yi n g c r o s s  m a i n s ,  e i th e r
d i r e c tl y o r  th r o u gh  r i s e r s .  ( AU T-S S I )

3 . 3 . 7 8  Fi re  C o n tro l .    L i m i ti n g  th e  s i z e  o f a fre  b y d i s tr i b u ti o n
o f wa te r  s o  a s  to  d e c r e as e  th e  h e at r e l e a s e  r ate  an d  p r e - we t

ad j a c e n t c o m b u s ti b l e s ,  wh i l e  c o n tr o l l i n g c e i l i n g  ga s  te m p e r a‐
tu r e s  to  a vo i d  s tr u c tu r a l  d a m a ge .  ( AU T-S S D )

3 . 3 . 7 9  Fi re  D e p ar tm e n t C o n n e c ti o n .    A c o n n e c ti o n  th r o u g h
wh i c h  th e  fre  d e p ar tm e n t c an  p u m p  s u p p l e m e n tal  wa te r  i n to

th e  s p r i n kl e r  s ys te m ,  s tan d p i p e ,  o r  o th e r  wate r- b a s e d  fre
p r o te c ti o n  s ys te m s ,  fu r n i s h i n g  wa te r  fo r  fre  e x ti n g u i s h m e n t to
s u p p l e m e n t e x i s ti n g wa te r  s u p p l i e s .  [ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 8 0  Fi re  P u m p .    A p u m p  th a t i s  a  p r o vi d e r  o f l i q u i d  fow
an d  p r e s s u r e  d e d i c a te d  to  fre  p r o te c ti o n .  [ 2 0 ,  2 0 2 2 ]  ( AU T-

S S I )

3 . 3 . 8 1  Fi re  S u p p re s s i o n .    S h a r p l y r e d u c i n g  th e  h e at r e l e a s e
r a te  o f a  fre  an d  p r e ve n ti n g i ts  r e g r o wth  b y m e a n s  o f d i r e c t

an d  suffcient a p p l i c a ti o n  o f wa te r  th r o u g h  th e  fre  p l u m e  to
th e  b u r n i n g fu e l  s u r fa c e .  ( AU T-S S D )

3 . 3 . 8 2  Fl at C e i l i n g.    S e e  3 . 3 . 2 8 . 1 .

3 . 3 . 8 3  Fl e x i b l e  C o up l i n g.    A l i s te d  c o u p l i n g  o r  ftting  th at
al l o ws  a x i al  d i s p l ac e m e n t,  r o ta ti o n ,  an d  a t l e as t 1  d e gr e e  o f

a n gu l a r  m o ve m e n t o f th e  p i p e  wi th o u t i n d u c i n g  h ar m  o n  th e
p i p e .  F o r  p i p e  d i a m e te r s  o f 8  i n .  ( 2 0 0  m m )  an d  l ar g e r,  th e
an g u l a r  m o ve m e n t i s  p e r m i tte d  to  b e  l e s s  th a n  1  d e gr e e  b u t

n o t l e s s  th an  0 . 5  d e g r e e .  ( AU T-S S I )
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D E F I N I T I O N S 1 3 - 2 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

3 . 3 . 8 4  Fl o w H yd ran t.    S e e  3 . 3 . 1 0 7 . 2 .

3 . 3 . 8 5  Fl o w Te s t.    A te s t p e r fo r m e d  b y th e  fow an d  m e as u r e ‐
m e n t o f wa te r  fr o m  o n e  h yd r an t an d  th e  s tati c  a n d  r e s i d u al
p r e s s u r e s  fr o m  an  a d j ac e n t h yd r a n t fo r  th e  p u r p o s e  o f d e te r ‐
m i n i n g  th e  avai l ab l e  wate r  s u p p l y at th at l o c ati o n .  [ 2 4 ,  2 0 2 2 ]
( AU T-P RI )

3 . 3 . 8 6  Fl u s h  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 3 . 2 .

3 . 3 . 8 7  Fl u s h i n g Te s t.    A te s t o f a p i p i n g  s ys te m  u s i n g  fowrates
i n te n d e d  to  r e m o ve  d e b r i s  fr o m  th e  p i p i n g  s ys te m  p r i o r  to  i t
b e i n g p l ac e d  i n  s e r vi c e .  [ 2 4 ,  2 0 2 2 ]  ( AU T- -S S I )

3 . 3 . 8 8 *  Fo u r- Way B rac i n g.    Ad j ac e n t s wa y b r ac e s  o r  a  s way
b r a c e  a s s e m b l y i n te n d e d  to  r e s i s t d i ffe r e n ti a l  m o ve m e n t o f th e
s ys te m  p i p i n g  i n  al l  h o r i z o n ta l  d i r e c ti o n s .  ( AU T-H B S )

3 . 3 . 8 9 *  Fre e - Fl o wi n g P l as ti c  M ate ri al s .    T h o s e  p l as ti c s  th at fa l l
o u t o f th e i r  c o n ta i n e r s  d u r i n g a  fre,  fll  fue  s p ac e s ,  an d  c r e a te
a s m o th e r i n g  e ffe c t o n  th e  fre.  ( AU T-S S D )

3 . 3 . 9 0  Fue l - Fi re d  H e ati n g U n i t.    An  ap p l i an c e  th at p r o d u c e s
h e at b y b u r n i n g  fu e l .  ( AU T-S S I )

3 . 3 . 9 1  G e n e ral  S p ri n k l e r C h arac te ri s ti c s .    S e e  3 . 3 . 2 1 5 . 2 .

N 3 . 3 . 9 2  G rad e  P l an e .    A r e fe r e n c e  p l an e  u p o n  wh i c h  ve r ti c al
m e a s u r e m e n ts  o f a b u i l d i n g  a r e  b a s e d  r e p r e s e n ti n g th e  ave r ag e
o f th e  fnished  g r o u n d  l e ve l  ad j o i n i n g  th e  b u i l d i n g  at al l  e x te ‐
ri o r  wa l l s .  [See also 3. 3. 222,  Finished Ground Level (Grade),  of
NFPA 5000. ] [ 5 0 0 0 ,  2 0 2 1 ]  ( AU T-H B S )

3 . 3 . 9 3  G ri d d e d  S p ri n k l e r S ys te m .    S e e  3 . 3 . 2 1 6 . 5 .

3 . 3 . 9 4  H an ge r.    A d e vi c e  o r  a s s e m b l y u s e d  to  s u p p o r t th e  gr a v‐
i ty l o a d  o f th e  s ys te m  p i p i n g .  ( AU T-H B S )

3 . 3 . 9 5  H e at- S e n s i ti ve  M ate ri al .    S e e  3 . 3 . 1 2 5 . 4 .

3 . 3 . 9 6  H e e l .    S e e  3 . 3 . 1 2 5 . 5 .

3 . 3 . 9 7  H e e l  An gl e .    S e e  3 . 3 . 1 2 5 . 6 .

3 . 3 . 9 8  H i gh  Vo l u m e  L o w S p e e d  Fan .    A c e i l i n g fa n  th at i s
ap p r o x i m a te l y 6  ft ( 1 . 8  m )  to  2 4  ft ( 7 . 3  m )  i n  d i am e te r  wi th  a
r o tati o n a l  s p e e d  o f ap p r o x i m ate l y 3 0  to  7 0  r e vo l u ti o n s  p e r
m i n u te .  ( AU T- S S D )

3 . 3 . 9 9  H i gh - C h al l e n ge  Fi re  H az ard .    A fre  h az ar d  typ i c al  o f
th at p r o d u c e d  b y fres  i n  c o m b u s ti b l e  h i g h -p i l e d  s to r a ge .  ( AU T-
S S D )

3 . 3 . 1 0 0 *  H i gh - P i l e d  S to rage .    S o l i d -p i l e d ,  p al l e ti z e d ,  r ac k s to r ‐
age ,  b i n  b o x ,  an d  s h e l f s to r ag e  o f C l as s  I  th r o u gh  C l a s s  I V
c o m m o d i ti e s  m o r e  th an  1 2  ft ( 3 . 7  m )  i n  h e i gh t an d  s o l i d -p i l e d ,
p al l e ti z e d ,  r ac k s to r ag e ,  b i n  b o x ,  a n d  s h e l f s to r ag e  o f Gr o u p  A
p l a s ti c  c o m m o d i ti e s  m o r e  th an  5  ft ( 1 . 5  m )  i n  h e i gh t.  ( AU T-
S S D )

3 . 3 . 1 0 1  H o ri z o n tal  B ar ri e r.    A s o l i d  b ar r i e r  i n  th e  h o r i z o n tal
p o s i ti o n  c o ve r i n g th e  r ac k a t c e r tai n  h e i gh t i n c r e m e n ts  to
p r e ve n t ve r ti c a l  fre  s p r e ad .  ( AU T- S S D )

3 . 3 . 1 0 2  H o ri z o n tal  C e i l i n g.    S e e  3 . 3 . 2 8 . 2 .

3 . 3 . 1 0 3  H o ri z o n tal  C h an n e l .    An y u n i n te r r u p te d  s p a c e  i n
e x c e s s  o f 5  ft ( 1 . 5  m )  i n  l e n g th  b e twe e n  h o r i z o n tal  l aye r s  o f
s to r e d  ti r e s .  S u c h  c h an n e l s  c a n  b e  fo r m e d  b y p a l l e ts ,  s h e l vi n g ,
r ac ks ,  o r  o th e r  s to r ag e  ar r an g e m e n ts .  ( AU T-S S D )

3 . 3 . 1 0 4  H o ri z o n tal  Fo rc e ,  Fpw.    T h e  h o r i z o n tal  fo r c e  d u e  to
s e i s m i c  l o a d  a c ti n g o n  a  b r ac e  at wo r ki n g  s tr e s s  l e ve l s .  ( AU T-
H B S )

3 . 3 . 1 0 5  H o ri z o n tal  Ro l l  P ap e r S to rage .    S e e  3 . 3 . 1 8 8 . 2 .

3 . 3 . 1 0 6  H o s e  H o u s e .    An  e n c l o s u r e  l o c ate d  o ve r  o r  ad j ac e n t
to  a  h yd r an t o r  o th e r  wa te r  s u p p l y d e s i g n e d  to  c o n tai n  th e

n e c e s s ar y h o s e  n o z z l e s ,  h o s e  wr e n c h e s ,  g as ke ts ,  an d  s p a n n e r s
to  b e  u s e d  i n  fre  fghting  i n  c o n j u n c ti o n  wi th  an d  to  p r o vi d e
a i d  to  th e  l o c al  fre  d e p a r tm e n t.  [ 2 4 ,  2 0 2 2 ]  ( AU T- P RI )

3 . 3 . 1 0 7  H yd ran t.    An  e x te r i o r va l ve d  c o n n e c ti o n  to  a wa te r
s u p p l y s ys te m  th a t p r o vi d e s  h o s e  c o n n e c ti o n s .  [ 2 4 ,  2 0 2 2 ]  ( AU T-
P RI )

3 . 3 . 1 0 7 . 1  Dry Barrel Hydrant (Frostproof Hydrant) .    A typ e  o f
h yd r a n t wi th  th e  m ai n  c o n tr o l  va l ve  b e l o w th e  fr o s t l i n e

b e twe e n  th e  fo o tp i e c e  an d  th e  b a r r e l .  [ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 0 7 . 2  Flow Hydrant.    T h e  h yd r a n t th at i s  u s e d  fo r  th e
fow a n d  fow m e a s u r e m e n t o f wa te r  d u r i n g  a fow te s t.  [ 2 4 ,

2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 0 7 . 3  Private Fire Hydrant.    A val ve d  c o n n e c ti o n  o n  a
wate r  s u p p l y s ys te m  h a vi n g o n e  o r  m o r e  o u tl e ts  an d  th at i s

u s e d  to  s u p p l y h o s e  a n d  fre  d e p ar tm e n t p u m p e r s  wi th
wate r  o n  p r i va te  p r o p e r ty.  [ 2 4 ,  2 0 2 2 ]  ( AU T- P RI )

3 . 3 . 1 0 7 . 4  Public Hydrant.    A val ve d  c o n n e c ti o n  o n  a  wa te r
s u p p l y s ys te m  h a vi n g o n e  o r m o r e  o u tl e ts  a n d  th a t i s  u s e d  to

s u p p l y h o s e  an d  fre  d e p artm e n t p u m p e r s  wi th  wate r.  [ 2 4 ,
2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 0 7 . 5  Residual Hydrant.    T h e  h yd r a n t th a t i s  u s e d  fo r
m e a s u r i n g  s tati c  a n d  r e s i d u al  p r e s s u r e s  d u r i n g a fow te s t.
[ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 0 7 . 6  Wet Barrel Hydrant.    A typ e  o f h yd r an t th a t i s
i n te n d e d  fo r  u s e  wh e r e  th e r e  i s  n o  d an g e r  o f fr e e z i n g
we ath e r,  wh e r e  e ac h  o u tl e t i s  p r o vi d e d  wi th  a val ve  a n d  an

o u tl e t.  [ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 0 8  H yd ran t B u tt.    T h e  h o s e  c o n n e c ti o n  o u tl e t o f a
h yd r a n t.  [ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 0 9  H yd rau l i c al l y C al c u l ate d  Wate r D e m an d  Fl o w Rate .
T h e  waterfow r a te  fo r  a s ys te m  o r  h o s e  s tr e a m  th at h as  b e e n

c a l c u l ate d  u s i n g  ac c e p te d  e n gi n e e r i n g  p r ac ti c e s .  [ 2 4 ,  2 0 2 2 ]
( AU T-P RI )

3 . 3 . 1 1 0  H yd rau l i c al l y D e s i gn e d S ys te m .    A c al c u l ate d  s p r i n kl e r
s ys te m  i n  wh i c h  p i p e  s i z e s  ar e  s e l e c te d  o n  a p r e s s u r e  l o s s  b as i s

to  p r o vi d e  a  p r e s c r i b e d  wate r  d e n s i ty,  i n  g al l o n s  p e r  m i n u te  p e r
s q u a r e  fo o t ( m m / m i n ) ,  o r  a p r e s c r i b e d  m i n i m u m  d i s c h a r ge
p r e s s u r e  o r  fow p e r  s p r i n kl e r,  d i s tr i b u te d  wi th  a  r e as o n ab l e

d e g r e e  o f u n i fo r m i ty o ve r  a  specifed  ar e a .  ( AU T- S S D )

3 . 3 . 1 1 1  H yd ro s tati c  Te s t.    A te s t o f a  c l o s e d  p i p i n g  s ys te m  an d
i ts  a ttac h e d  ap p u r te n an c e s  c o n s i s ti n g  o f s u b j e c ti n g  th e  p i p i n g

to  an  i n c r e as e d  i n te r n a l  p r e s s u r e  fo r  a  specifed  p e r i o d  o f d u r a‐
ti o n  to  ve r i fy s ys te m  i n te g r i ty an d  l e a k r ate s .  [ 2 4 ,  2 0 2 2 ]  ( AU T-

P RI )

N 3 . 3 . 1 1 2  I n d i c ati n g Val ve .    S e e  3 . 3 . 2 3 5 . 3 .

3 . 3 . 1 1 3  I n s tal l ati o n  O ri e n tati o n .    S e e  3 . 3 . 2 1 5 . 3 .

3 . 3 . 1 1 4  I n s ti tu ti o n al  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 8 .
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I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S1 3 - 2 6

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 1 1 5  I n te r m e d i ate - L e ve l  S p ri n k l e r/ Rac k  S to rage  S p ri n k l e r.
S e e  3 . 3 . 2 1 5 . 4 . 9 .

3 . 3 . 1 1 6  I n te r n ati o n al  S h o re  C o n n e c ti o n .    S e e  3 . 3 . 1 2 5 . 7 .

3 . 3 . 1 1 7  L ac e d  T i re  S to rage .    T i r e s  s to r e d  wh e r e  th e  s i d e s  o f
th e  ti r e s  o ve r l ap ,  c r e ati n g  a  wo ve n  o r  l ac e d  a p p e a r an c e .  [See
Figure A. 3. 3. 1 91 (g). ] ( AU T-S S D )

3 . 3 . 1 1 8  L ate ral  B rac e .    A s way b r ac e  i n te n d e d  to  r e s i s t d i ffe r ‐
e n ti a l  m o ve m e n t p e r p e n d i c u l ar  to  th e  a x i s  o f th e  s ys te m
p i p i n g .  ( AU T-H B S )

3 . 3 . 1 1 9  L i gh t H az ard .    S e e  3 . 3 . 1 4 1 . 3 .

Δ 3 . 3 . 1 2 0 *  L i m i te d - C o m b us ti b l e  M ate ri al .    S e e  S e c ti o n  4 . 9 .

3 . 3 . 1 2 1  L o n gi tud i n al  B rac e .    A s wa y b r ac e  i n te n d e d  to  r e s i s t
d i ffe r e n ti al  m o ve m e n t p a r al l e l  to  th e  ax i s  o f th e  s ys te m  p i p i n g .
( AU T-H B S )

3 . 3 . 1 2 2 *  L o n gi tu d i n al  Fl ue  S p ac e .    T h e  s p ac e  b e twe e n  r o ws  o f
s to r ag e  p e r p e n d i c u l ar  to  th e  d i r e c ti o n  o f l o a d i n g  wi th  a  wi d th
n o t e x c e e d i n g 2 4  i n .  ( 6 0 0  m m )  b e twe e n  s to r a ge .  ( AU T-S S D )

3 . 3 . 1 2 3  L o o p e d  S p ri n kl e r S ys te m .    S e e  3 . 3 . 2 1 6 . 6 .

3 . 3 . 1 2 4 *  L o w- P i l e d  S to rage .    S o l i d -p i l e d ,  p al l e ti z e d ,  r ac k s to r ‐
age ,  b i n  b o x ,  an d  s h e l f s to r ag e  o f C l as s  I  th r o u gh  C l a s s  I V
c o m m o d i ti e s  u p  to  1 2  ft ( 3 . 7  m )  i n  h e i g h t an d  s o l i d -p i l e d ,
p al l e ti z e d ,  r ac k s to r ag e ,  b i n  b o x ,  a n d  s h e l f s to r ag e  o f Gr o u p  A
p l a s ti c  c o m m o d i ti e s  u p  to  5  ft ( 1 . 5  m )  i n  h e i g h t.  ( AU T-S S D )

3 . 3 . 1 2 5  M ari n e  Defnitions.    T h e s e  defnitions  ap p l y to  C h ap ‐
te r  3 1  o n l y.  ( AU T-S S I )

3 . 3 . 1 2 5 . 1  A-Class Boundary.    A b o u n d ar y d e s i g n e d  to  r e s i s t
th e  p as s ag e  o f s m o ke  an d  fame  fo r  1  h o u r  wh e n  te s te d  i n
ac c o r d an c e  wi th  AS T M  E 1 1 9 ,  Standard Test Methods for Fire

Tests of Building Construction and Materials,  o r  U L  2 6 3 ,  Stand‐
ard for Fire Tests of Building Construction and Materials.  ( AU T-
S S I )

3 . 3 . 1 2 5 . 2  B-Class Boundary.    A b o u n d ar y d e s i g n e d  to  r e s i s t
th e  p as s ag e  o f fame  fo r  1 ∕2  h o u r  wh e n  te s te d  i n  a c c o r d a n c e

wi th  AS T M  E 1 1 9 ,  Standard Test Methods for Fire Tests of Build‐
ing Construction and Materials,  o r  U L  2 6 3 ,  Standard for Fire

Tests of Building Construction and Materials.  ( AU T- S S I )

3 . 3 . 1 2 5 . 3  Central Safety Station.    A c o n ti n u o u s l y m an n e d
c o n tr o l  s tati o n  fr o m  wh i c h  a l l  o f th e  fre  c o n tr o l  e q u i p m e n t

i s  m o n i to r e d .  I f th i s  s tati o n  i s  n o t th e  b r i d ge ,  d i r e c t c o m m u ‐
n i c ati o n  wi th  th e  b r i d g e  m u s t b e  p r o vi d e d  b y m e an s  o th e r

th an  th e  s h i p ' s  s e r vi c e  te l e p h o n e .  ( AU T- S S I )

3 . 3 . 1 2 5 . 4 *  Heat-Sensitive Material.    A m ate r i a l  wh o s e  m e l t‐
i n g  p o i n t i s  b e l o w 1 7 0 0 ° F  ( 9 2 7 ° C ) .  ( AU T-S S I )

3 . 3 . 1 2 5 . 5  Heel.    T h e  i n c l i n a ti o n  o f a  s h i p  to  o n e  s i d e .  ( AU T-
S S I )

3 . 3 . 1 2 5 . 6  Heel Angle.    T h e  an g l e  defned  b y th e  i n te r s e c ti o n
o f a  ve r ti c a l  l i n e  th r o u g h  th e  c e n te r  o f a ve s s e l  a n d  a  l i n e
p e r p e n d i c u l ar  to  th e  s u r fac e  o f th e  wate r.  ( AU T-S S I )

3 . 3 . 1 2 5 . 7 *  International Shore Connection.    A u n i ve r s al
c o n n e c ti o n  to  th e  ve s s e l ' s  fre  m ai n  to  wh i c h  a s h o r e s i d e
fre-fghting  wate r  s u p p l y c an  b e  c o n n e c te d .  ( AU T- S S I )

3 . 3 . 1 2 5 . 8 *  Marine System.    A s p r i n kl e r  s ys te m  i n s tal l e d  o n  a
s h i p ,  b o at,  o r  o th e r  foating  s tr u c tu r e  th at take s  i ts  s u p p l y
fr o m  th e  wa te r  o n  wh i c h  th e  ve s s e l  foats.  ( AU T-S S I )

3 . 3 . 1 2 5 . 9 *  Marine Thermal Barrier.    An  a s s e m b l y th a t i s
c o n s tr u c te d  o f n o n c o m b u s ti b l e  m a te r i al s  a n d  m ad e  i n tac t

wi th  th e  m ai n  s tr u c tu r e  o f th e  ve s s e l ,  s u c h  as  s h e l l ,  s tr u c tu r al
b u l kh e ad s ,  an d  d e c ks ;  m e e ts  th e  r e q u i r e m e n ts  o f a  B - C l a s s
b o u n d ar y;  an d  i s  i n s u l ate d  s u c h  th at,  i f te s te d  i n  ac c o r d a n c e

wi th  AS T M  E 1 1 9 ,  Standard Test Methods for Fire Tests of Build‐
ing Construction and Materials,  o r  U L  2 6 3 ,  Standard for Fire
Tests of Building Construction and Materials,  fo r  1 5  m i n u te s ,

th e  ave r ag e  te m p e r atu r e  o f th e  u n e x p o s e d  s i d e  d o e s  n o t r i s e
m o r e  th an  2 5 0 ° F  ( 1 3 9 ° C )  ab o ve  th e  o r i gi n al  te m p e r a tu r e ,

n o r  d o e s  th e  te m p e r atu r e  at a n y o n e  p o i n t,  i n c l u d i n g  a n y
j o i n t,  r i s e  m o r e  th an  4 0 5 ° F  ( 2 2 5 ° C )  ab o ve  th e  o r i gi n al
te m p e r a tu r e .  ( AU T-S S I )

3 . 3 . 1 2 5 . 1 0  Marine Water Supply.    T h e  s u p p l y p o r ti o n  o f th e
s p r i n kl e r  s ys te m  fr o m  th e  wate r  p r e s s u r e  tan k o r  th e  s e a
s u c ti o n  o f th e  d e s i gn a te d  s p r i n kl e r  s ys te m  p u m p  u p  to  an d

i n c l u d i n g  th e  va l ve  th at i s o l ate s  th e  s p r i n kl e r  s ys te m  fr o m
th e s e  two  wa te r  s o u r c e s .  ( AU T- S S I )

3 . 3 . 1 2 5 . 1 1  Supervision.    A vi s u al  a n d  a u d i b l e  al a r m  s i g n al
g i ve n  at th e  c e n tr al  s a fe ty s tati o n  to  i n d i c ate  wh e n  th e

s ys te m  i s  i n  o p e r ati o n  o r  wh e n  a  c o n d i ti o n  th at wo u l d
i m p a i r  th e  s ati s fac to r y o p e r a ti o n  o f th e  s ys te m  e x i s ts .  S u p e r ‐

vi s o r y al ar m s  m u s t g i ve  a  d i s ti n c t i n d i c a ti o n  fo r  e ac h  i n d i vi d ‐
u al  s ys te m  c o m p o n e n t th at i s  m o n i to r e d .  ( AU T-S S I )

3 . 3 . 1 2 5 . 1 2  Survival Angle.    T h e  m ax i m u m  an g l e  to  wh i c h  a
ve s s e l  i s  p e r m i tte d  to  h e e l  afte r  th e  a s s u m e d  d a m a ge

r e q u i r e d  b y s tab i l i ty r e g u l ati o n s  i s  i m p o s e d .  ( AU T-S S I )

3 . 3 . 1 2 5 . 1 3  Type 1  Stair.    A fu l l y e n c l o s e d  s tai r  th a t s e r ve s  a l l
l e ve l s  o f a  ve s s e l  i n  wh i c h  p e r s o n s  c an  b e  e m p l o ye d .  ( AU T-

S S I )

3 . 3 . 1 2 6  M ari n e  S ys te m .    S e e  3 . 3 . 1 2 5 . 8 .

3 . 3 . 1 2 7  M ari n e  T h e r m al  B ar ri e r.    S e e  3 . 3 . 1 2 5 . 9 .

3 . 3 . 1 2 8  M ari n e  Wate r S up p l y.    S e e  3 . 3 . 1 2 5 . 1 0 .

N 3 . 3 . 1 2 9  M e c h an i c al  D r y P i p e  Val ve .    S e e  3 . 3 . 2 3 5 . 4 . 2 .

3 . 3 . 1 3 0 *  M i s c e l l an e o u s  S to rage .    S to r a ge  th at d o e s  n o t e x c e e d
1 2  ft ( 3 . 7  m )  i n  h e i g h t,  i s  i n c i d e n tal  to  a n o th e r  o c c u p an c y u s e
gr o u p ,  d o e s  n o t c o n s ti tu te  m o r e  th a n  1 0  p e r c e n t o f th e  b u i l d ‐

i n g a r e a o r  4 0 0 0  ft 2  ( 3 7 0  m 2 )  o f th e  s p r i n kl e r e d  a r e a,  wh i c h e ve r
i s  gr e a te r,  d o e s  n o t e x c e e d  1 0 0 0  ft2  ( 9 3  m 2 )  i n  o n e  p i l e  o r  ar e a ,

a n d  i s  s e p a r ate d  fr o m  o th e r  s to r ag e  a r e as  b y at l e as t 2 5  ft
( 7 . 6  m ) .  ( AU T-S S D )

3 . 3 . 1 3 1 *  M i s c e l l an e o u s  T i re  S to rage .    T h e  s to r ag e  o f r u b b e r
ti r e s  th at i s  i n c i d e n tal  to  th e  m a i n  u s e  o f th e  b u i l d i n g;  s to r a ge

ar e as  d o  n o t e x c e e d  2 0 0 0  ft2  ( 1 8 5  m 2 ) ,  a n d  o n -tr e ad  s to r ag e
p i l e s ,  r e g ar d l e s s  o f s to r ag e  m e th o d ,  d o  n o t e x c e e d  2 5  ft ( 7 . 6  m )

i n  th e  d i r e c ti o n  o f th e  wh e e l  h o l e s .  Ac c e p ta b l e  s to r ag e  ar r a n ge ‐
m e n ts  i n c l u d e  ( a)  on-foor,  o n -s i d e  s to ra ge  u p  to  1 2  ft ( 3 . 7  m )

h i gh ;  ( b )  on-foor,  o n -tr e ad  s to r a ge  u p  to  5  ft ( 1 . 5  m )  h i g h ;  ( c )
d o u b l e -r o w o r  m u l ti r o w fxed  o r  p o r tab l e  r a c k s to r ag e  o n -s i d e

o r  o n -tr e a d  u p  to  5  ft ( 1 . 5  m )  h i g h ;  ( d )  s i n g l e -r o w fxed  o r  p o r t‐
a b l e  r ac k s to r ag e  o n -s i d e  o r  o n -tr e ad  u p  to  1 2  ft ( 3 . 7  m )  h i g h ;

an d  ( e )  l ac e d  ti r e s  i n  r a c ks  u p  to  5  ft ( 1 . 5  m )  i n  h e i g h t.  ( AU T-
S S D )

3 . 3 . 1 3 2  M o vab l e  Rac k s .    Rac ks  o n  fxed  r a i l s  o r  g u i d e s  th at
c a n  b e  m o ve d  b a c k an d  fo r th  o n l y i n  a h o r i z o n tal ,  two -

d i m e n s i o n al  p l a n e .  A m o vi n g  ai s l e  i s  c re a te d  a s  a b u tti n g r ac ks
ar e  e i th e r  l o ad e d  o r  u n l o ad e d ,  th e n  m o ve d  a c r o s s  th e  ai s l e  to
ab u t o th e r  r ac ks .  ( AU T-S S D )
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D E F I N I T I O N S 1 3 - 2 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

3 . 3 . 1 3 3  M u l ti c yc l e  S ys te m .    S e e  3 . 3 . 2 1 6 . 7 .

3 . 3 . 1 3 4  M u l ti p l e - Ro w Rac k s .    Rac ks  g r e ate r  th an  1 2  ft ( 3 . 7  m )
i n  d e p th  o r  s i n gl e -  o r  d o u b l e - r o w r ac ks  s e p a r ate d  b y ai s l e s  l e s s
th a n  3 . 5  ft ( 1 . 1  m )  wi d e  h avi n g  a n  o ve r al l  wi d th  g r e ate r  th a n
1 2  ft ( 3 . 7  m ) .  ( AU T-S S D )

3 . 3 . 1 3 5  N e t Ve r ti c al  Fo rc e .    T h e  ve r ti c a l  r e ac ti o n  d u e  to  th e
an gl e  o f i n s tal l ati o n  o f s wa y b r a c e s  o n  s ys te m  p i p i n g  r e s u l ti n g
fr o m  e ar th q u ake  m o ti o n .  ( AU T-H B S )

3 . 3 . 1 3 6  N o n c o m b u s ti b l e  M ate ri al .    S e e  S e c ti o n  4 . 9 .

3 . 3 . 1 3 7  N o n c o n ti n uo u s  O b s tr u c ti o n .    S e e  3 . 3 . 1 4 0 . 2 .

3 . 3 . 1 3 8  N o z z l e .    S e e  3 . 3 . 2 1 5 . 4 . 1 0 .

3 . 3 . 1 3 9  O b s tr u c te d  C o n s tr uc ti o n .    S e e  3 . 3 . 4 3 . 1 .

3 . 3 . 1 4 0  O b s tr u c ti o n .

3 . 3 . 1 4 0 . 1  Continuous Obstruction.    An  o b s tr u c ti o n  l o c a te d  at
o r  b e l o w th e  l e ve l  o f s p r i n kl e r  defectors  th a t affe c t th e

d i s c h ar g e  p a tte r n  o f two  o r  m o r e  ad j ac e n t s p r i n kl e r s .  ( AU T-
S S I )

3 . 3 . 1 4 0 . 2  Noncontinuous Obstruction.    An  o b s tr u c ti o n  at o r
b e l o w th e  l e ve l  o f th e  s p r i n kl e r  defector  th at a ffe c ts  th e
d i s c h ar g e  p a tte r n  o f a s i n g l e  s p r i n kl e r.  ( AU T-S S I )

3 . 3 . 1 4 1  O c c u p an c i e s .

3 . 3 . 1 4 1 . 1  Extra Hazard (Group 1 )  (EH1 ) .    O c c u p an c i e s  o r
p o r ti o n s  o f o th e r  o c c u p an c i e s  wh e r e  th e  q u a n ti ty an d
c o m b u s ti b i l i ty o f c o n te n ts  ar e  ve r y h i g h  o r  d u s t,  l i n t,  o r

o th e r  m ate r i a l s  a r e  p r e s e n t,  i n tr o d u c i n g  th e  p r o b ab i l i ty o f
r ap i d l y d e ve l o p i n g fres  wi th  h i g h  r ate s  o f h e a t r e l e as e  b u t
wi th  l i ttl e  o r  n o  c o m b u s ti b l e  o r  fammable  l i q u i d s .  ( AU T-

S S D )

3 . 3 . 1 4 1 . 2  Extra Hazard (Group 2)  (EH2) .    O c c u p an c i e s  o r
p o r ti o n s  o f o th e r  o c c u p a n c i e s  wi th  m o d e r a te  to  s u b s ta n ti al

a m o u n ts  o f fammable  o r  c o m b u s ti b l e  l i q u i d s  o r  o c c u p an ‐
c i e s  wh e r e  s h i e l d i n g  o f c o m b u s ti b l e s  i s  e x te n s i ve .  ( AU T-
S S D )

Δ 3 . 3 . 1 4 1 . 3  Light Hazard.    O c c u p a n c i e s  o r  p o r ti o n s  o f o th e r
o c c u p an c i e s  wh e r e  th e  q u an ti ty an d / o r  c o m b u s ti b i l i ty o f
c o n te n ts  i s  l o w a n d  fres  wi th  r e l ati ve l y l o w r ate s  o f h e at

r e l e as e  ar e  e x p e c te d .  ( AU T-S S D )

3 . 3 . 1 4 1 . 4  Ordinary Hazard (Group 1 )  (OH1 ) .    O c c u p a n c i e s
o r  p o r ti o n s  o f o th e r  o c c u p a n c i e s  wh e r e  c o m b u s ti b i l i ty i s

l o w,  q u a n ti ty o f c o m b u s ti b l e s  i s  m o d e r a te ,  s to c kp i l e s  o f
c o n te n ts  d o  n o t e x c e e d  8  ft ( 2 . 4  m ) ,  an d  fres  wi th  m o d e r ate

r a te s  o f h e a t r e l e a s e  a r e  e x p e c te d .  ( AU T-S S D )

3 . 3 . 1 4 1 . 5  Ordinary Hazard (Group 2)  (OH2) .    O c c u p a n c i e s
o r  p o r ti o n s  o f o th e r  o c c u p an c i e s  wh e r e  th e  q u a n ti ty an d

c o m b u s ti b i l i ty o f c o n te n ts  a r e  m o d e r a te  to  h i gh ,  s to c kp i l e s
o f c o n te n ts  wi th  m o d e r ate  r ate s  o f h e at r e l e a s e  d o  n o t
e x c e e d  1 2  ft ( 3 . 7  m ) ,  a n d  s to c kp i l e s  o f c o n te n ts  wi th  h i g h

r a te s  o f h e a t r e l e a s e  d o  n o t e x c e e d  8  ft ( 2 . 4  m ) .  ( AU T- S S D )

3 . 3 . 1 4 2  O l d - S tyl e / C o n ve n ti o n al  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 1 1 .

3 . 3 . 1 4 3  O n - S i d e  T i re  S to rage .    T i r e s  s to r e d  h o r i z o n tal l y o r
fat.  ( AU T-S S D )

3 . 3 . 1 4 4  O n - Tre ad  T i re  S to rage .    T i r e s  s to r e d  ve r ti c a l l y o r  o n
th e i r  tr e ad s .  ( AU T-S S D )

3 . 3 . 1 4 5  O p e n  Ar ray ( P al l e ti z e d ,  S o l i d - P i l e d ,  B i n  B o x ,  an d
S h e l f S to rage ) .    S e e  3 . 3 . 8 . 3 .

3 . 3 . 1 4 6  O p e n  Ar ray ( Ro l l e d  P ap e r) .    S e e  3 . 3 . 8 . 4 .

3 . 3 . 1 4 7  O p e n  Rac k .    Ra c ks  wi th o u t s h e l vi n g  o r  wi th  s h e l vi n g
i n  r ac ks  th a t a r e  fxed  i n  p l ac e  wi th  s h e l ve s  h avi n g  a s o l i d

s u r fac e  a n d  a  s h e l f ar e a e q u al  to  o r  l e s s  th a n  2 0  ft2  ( 1 . 9  m 2 )  o r
wi th  s h e l ve s  h avi n g  a wi r e  m e s h ,  s l atte d  s u r fac e ,  o r  o th e r  m a te ‐
r i al  wi th  o p e n i n g s  r e p r e s e n ti n g a t l e as t 5 0  p e r c e n t o f th e  s h e l f

a r e a i n c l u d i n g  th e  h o r i z o n ta l  ar e a o f r a c k m e m b e r s  a n d  wh e r e
th e  fue  s p ac e s  ar e  m ai n ta i n e d .  ( AU T-S S D )

3 . 3 . 1 4 8  O p e n  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 1 2 .

3 . 3 . 1 4 9 *  O p e n - To p  C o n tai n e r.    A c o n tai n e r  o f an y s h a p e  th a t
i s  e n ti r e l y o r  p ar ti a l l y o p e n  o n  th e  to p  a n d  ar r a n ge d  s o  as  to
al l o w fo r  th e  c o l l e c ti o n  o f d i s c h ar g i n g  s p r i n kl e r  wate r  c as c ad ‐

i n g th r o u g h  th e  s to r ag e  ar r a y.  ( AU T-S S D )

3 . 3 . 1 5 0  O rd i n ar y H az ard  ( G ro up  1 )  ( O H 1 ) .    S e e  3 . 3 . 1 4 1 . 4 .

3 . 3 . 1 5 1  O rd i n ar y H az ard  ( G ro up  2 )  ( O H 2 ) .    S e e  3 . 3 . 1 4 1 . 5 .

3 . 3 . 1 5 2  O r n am e n tal / D e c o rati ve  S p ri n kl e r.    S e e  3 . 3 . 2 1 5 . 4 . 1 3 .

3 . 3 . 1 5 3  P ac k agi n g.    A c o m m o d i ty wr ap p i n g ,  c u s h i o n i n g ,  o r
c o n tai n e r.  ( AU T-S S D )

3 . 3 . 1 5 4  P al l e t.

3 . 3 . 1 5 4 . 1 *  Conventional Pallet.    A m ate r i al -h an d l i n g a i d
d e s i g n e d  to  s u p p o r t a  u n i t l o a d  wi th  o p e n i n g s  to  p r o vi d e
ac c e s s  fo r  m ate r i al -h an d l i n g d e vi c e s .  (See Figure A. 3. 3. 1 54. 1 . )

( AU T-S S D )

3 . 3 . 1 5 4 . 2  Plastic Pallet.    A p al l e t h a vi n g a n y p o r ti o n  o f i ts
c o n s tr u c ti o n  c o n s i s ti n g  o f a p l as ti c  m a te r i al .  ( AU T-S S D )

3 . 3 . 1 5 4 . 3 *  Reinforced Plastic Pallet.    A p l a s ti c  p al l e t i n c o rp o ‐
r ati n g  a s e c o n d ar y r e i n fo r c i n g m ate r i al  ( s u c h  as  s te e l  o r
fberglass)  wi th i n  th e  p al l e t.  ( AU T-S S D )

3 . 3 . 1 5 4 . 4  Slave Pallet.    A s p e c i al  p al l e t c ap ti ve  to  a  m ate r i a l -
h an d l i n g  s ys te m .  (See Figure A. 3. 3. 1 54. 1 . ) ( AU T-S S D )

3 . 3 . 1 5 4 . 5  Wood Pallet.    A p al l e t c o n s tr u c te d  e n ti r e l y o f
wo o d  wi th  m e tal  fas te n e r s .  ( AU T- S S D )

3 . 3 . 1 5 5  P al l e ti z e d  S to rage .    S to r ag e  o f c o m m o d i ti e s  o n  p al l e ts
o r  o th e r  s to r a ge  a i d s  th at fo r m  h o r i z o n tal  s p ac e s  b e twe e n  ti e r s

o f s to r ag e .  ( AU T-S S D )

3 . 3 . 1 5 6  P al l e ti z e d  T i re  S to rage .    S to r ag e  o n  p o r tab l e  r ac ks  o f
var i o u s  typ e s  u ti l i z i n g  a  c o n ve n ti o n a l  p al l e t a s  a b as e .  ( AU T-

S S D )

3 . 3 . 1 5 7  P ap e r ( G e n e ral  Te r m ) .    T h e  te r m  fo r  a l l  ki n d s  o f
fe l te d  s h e e ts  m ad e  fr o m  n a tu r al  fbrous  m ate r i al s ,  u s u al l y ve ge ‐
ta b l e  b u t s o m e ti m e s  m i n e r al  o r  an i m a l ,  a n d  fo r m e d  o n  a  fne

wi r e  s c r e e n  fr o m  wa te r  s u s p e n s i o n .  ( AU T- S S D )

3 . 3 . 1 5 8  P e n d e n t S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 3 . 3 .

3 . 3 . 1 5 9 *  P i l e  S tab i l i ty,  S tab l e  P i l e s .    T h o s e  ar r a ys  wh e r e
c o l l ap s e ,  s p i l l ag e  o f c o n te n t,  o r  l e an i n g  o f s tac ks  ac r o s s  fue

s p ac e s  i s  n o t l i ke l y to  o c c u r  s o o n  afte r  i n i ti a l  fre  d e ve l o p m e n t.
( AU T-S S D )

3 . 3 . 1 6 0 *  P i l e  S tab i l i ty,  U n s tab l e  P i l e s .    T h o s e  a r r ays  wh e r e
c o l l ap s e ,  s p i l l ag e  o f c o n te n ts ,  o r  l e a n i n g  o f s ta c ks  ac r o s s  fue

s p ac e s  o c c u r s  s o o n  afte r  i n i ti a l  fre  d e ve l o p m e n t.  ( AU T- S S D )
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I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S1 3 - 2 8

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 1 6 1  P i l o t L i n e  D e te c to r.    S e e  3 . 3 . 2 1 5 . 4 . 1 4 .

3 . 3 . 1 6 2  P i p e  S c h e d u l e  S ys te m .    S e e  3 . 3 . 2 1 6 . 8 .

3 . 3 . 1 6 3  P l as ti c  P al l e t.    S e e  3 . 3 . 1 5 4 . 2 .

3 . 3 . 1 6 4  P o r tab l e  Rac ks .    Rac ks  th a t ar e  n o t fxed  i n  p l ac e  an d
c a n  b e  a r r an g e d  i n  an y n u m b e r  o f confgurations.  ( AU T-S S D )

3 . 3 . 1 6 5 *  P o s t- I n s tal l e d  An c h o rs .    A d e vi c e  u s e d  fo r  fas te n i n g
p i p e  to  th e  b u i l d i n g  s tr u c tu r e ,  i n s tal l e d  i n  h ar d e n e d  c o n c r e te .
( AU T-H B S )

3 . 3 . 1 6 6  P re ac ti o n  S p ri n kl e r S ys te m .    S e e  3 . 3 . 2 1 6 . 9 .

3 . 3 . 1 6 7  P re m i x e d  An ti fre e z e  S o l uti o n .    A m i x tu r e  o f an  an ti ‐
fr e e z e  m ate r i al  wi th  wa te r  th at i s  p r e p ar e d  an d  fa c to r y-m i x e d
b y th e  m a n u fac tu r e r  wi th  a  q u a l i ty c o n tr o l  p r o c e d u r e  i n  p l a c e
th a t e n s u r e s  th at th e  an ti fr e e z e  s o l u ti o n  r e m a i n s  h o m o g e n e o u s
an d  th at th e  c o n c e n tr ati o n  i s  as  specifed.  ( AU T- S S I )

3 . 3 . 1 6 8  P re s s u re  Re gul ati n g D e vi c e .    A d e vi c e  d e s i g n e d  fo r
th e  p u r p o s e  o f r e d u c i n g,  r e g u l ati n g ,  c o n tr o l l i n g ,  o r  r e s tr i c ti n g
wate r  p r e s s u r e .  [ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 6 9  P ri vate  Fi re  H yd ran t.    S e e  3 . 3 . 1 0 7 . 3 .

3 . 3 . 1 7 0 *  P ri vate  Fi re  S e r vi c e  M ai n .    P r i vate  fre  s e r vi c e  m ai n ,
as  u s e d  i n  th i s  s tan d ar d ,  i s  th at p i p e  an d  i ts  a p p u r te n an c e s  o n
p r i vate  p r o p e r ty ( 1 )  b e twe e n  a s o u r c e  o f wate r  an d  th e  b as e  o f
th e  s ys te m  r i s e r  fo r  wate r-b a s e d  fre  p r o te c ti o n  s ys te m s ,  ( 2 )
b e twe e n  a s o u r c e  o f wate r  an d  i n l e ts  to  fo a m - m a ki n g s ys te m s ,
( 3 )  b e twe e n  a  s o u r c e  o f wate r  an d  th e  b a s e  e l b o w o f p r i vate
h yd r an ts  o r  m o n i to r  n o z z l e s ,  a n d  ( 4 )  u s e d  as  fre  p u m p  s u c ti o n
an d  d i s c h a r ge  p i p i n g,  ( 5 )  b e g i n n i n g  at th e  i n l e t s i d e  o f th e
c h e c k va l ve  o n  a g r avi ty o r  p r e s s u r e  tan k.  [ 2 4 ,  2 0 2 2 ]  ( AU T- P RI )

3 . 3 . 1 7 1 *  P r yi n g Fac to r.    A fac to r  b a s e d  o n  ftting g e o m e tr y
an d  b r a c e  an g l e  fr o m  ve r ti c al  th a t r e s u l ts  i n  a n  i n c r e as e  i n
te n s i o n  l o ad  d u e  to  th e  e ffe c ts  o f p r yi n g  b e twe e n  th e  u p p e r
s e i s m i c  b r ac e  attac h m e n t ftting an d  th e  s tr u c tu r e .  ( AU T- H B S )

3 . 3 . 1 7 2  P u b l i c  H yd ran t.    S e e  3 . 3 . 1 0 7 . 4 .

3 . 3 . 1 7 3  P u m p e r O u tl e t.    T h e  h yd r a n t o u tl e t i n te n d e d  to  b e
c o n n e c te d  to  a fre  d e p ar tm e n t p u m p e r  fo r  u s e  i n  ta ki n g
s u p p l y fr o m  th e  h yd r an t fo r  p u m p e r s .  [ 2 4 ,  2 0 2 2 ]  ( AU T- P RI )

3 . 3 . 1 7 4  P yram i d  T i re  S to rage .    On-foor  s to r ag e  i n  wh i c h  ti r e s
ar e  fo r m e d  i n to  a p yr am i d  to  p r o vi d e  p i l e  s tab i l i ty.  ( AU T-S S D )

•
3 . 3 . 1 7 5  Q ui c k- Re s p o n s e  E x te n d e d  C o ve rage  S p ri n kl e r.    S e e
3 . 3 . 2 1 5 . 4 . 1 5 .

3 . 3 . 1 7 6  Q ui c k- Re s p o n s e  ( Q R)  S p ri n kl e r.    S e e  3 . 3 . 2 1 5 . 4 . 1 6 .

3 . 3 . 1 7 7 *  Rac k .    An y c o m b i n a ti o n  o f ve r ti c al ,  h o r i z o n tal ,  an d
d i a go n a l  m e m b e r s  th a t s u p p o r ts  s to r e d  m a te r i al s .  [ 1 ,  2 0 2 1 ]
( AU T-S S D )

3 . 3 . 1 7 8  Rac k  S h e l f Are a.    T h e  a r e a o f th e  h o r i z o n tal  s u r fa c e
o f a s h e l f i n  a r a c k defned  b y p e r i m e te r  ai s l e ( s )  o r  n o m i n al
6  i n .  ( 1 5 0  m m )  fue  s p ac e s  o n  al l  fo u r  s i d e s ,  o r  b y th e  p l ac e ‐
m e n t o f l o a d s  th at b l o c k o p e n i n g s  th a t wo u l d  o th e r wi s e  s e r ve
as  th e  r e q u i r e d  fue  s p ac e s .  ( AU T- S S D )

3 . 3 . 1 7 9  Rate d  C ap ac i ty.    T h e  fow avai l ab l e  fr o m  a h yd r an t at
th e  d e s i g n ate d  r e s i d u al  p r e s s u r e  ( r ate d  p r e s s u r e )  e i th e r  m e as ‐
u r e d  o r  c a l c u l ate d .  [ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 8 0 *  Raw Wate r S o urc e .    A wate r  s u p p l y th a t h as  n o t b e e n
tr e ate d  a n d  c o u l d  c o n tai n  fo r e i gn  m ate r i a l  th at c o u l d  e n te r  th e

s p r i n kl e r  s ys te m .  ( AU T-S S D )

3 . 3 . 1 8 1  Re c e s s e d  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 3 . 4 .

3 . 3 . 1 8 2  Re i n fo rc e d  P l as ti c  P al l e t.    S e e  3 . 3 . 1 5 4 . 3 .

3 . 3 . 1 8 3  Re s i d e n ti al  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 1 7 .

3 . 3 . 1 8 4  Re s i d u al  H yd ran t.    S e e  3 . 3 . 1 0 7 . 5 .

3 . 3 . 1 8 5  Re s i d u al  P re s s u re .    T h e  p r e s s u r e  th at e x i s ts  i n  th e
d i s tr i b u ti o n  s ys te m ,  m e a s u r e d  at th e  r e s i d u a l  h yd r a n t at th e

ti m e  th e  fow r e a d i n gs  a r e  ta ke n  at th e  fow h yd r an ts .  [ 2 4 ,
2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 1 8 6  Ri s e r N i p p l e .    A ve r ti c al  p i p e  b e twe e n  th e  c r o s s  m ai n
a n d  b r an c h  l i n e .  ( AU T- S S I )

3 . 3 . 1 8 7  Ri s e rs .    T h e  ve r ti c al  s u p p l y p i p e s  i n  a  s p r i n kl e r  s ys te m .
( AU T-S S I )

3 . 3 . 1 8 8  Ro l l  P ap e r S to rage .

3 . 3 . 1 8 8 . 1  Banded Roll Paper Storage.    Ro l l s  p r o vi d e d  wi th  a
c i r c u m fe r e n ti a l  s te e l  s tr ap  [ 3 ∕8  i n .  ( 1 0  m m )  o r  wi d e r ]  at e a c h

e n d  o f th e  r o l l .  ( AU T-S S D )

3 . 3 . 1 8 8 . 2  Horizontal Roll Paper Storage.    Ro l l s  s to r e d  wi th
th e  c o r e s  i n  th e  h o r i z o n ta l  p l an e  ( o n -s i d e  s to r a ge ) .  ( AU T-

S S D )

3 . 3 . 1 8 8 . 3 *  Roll Paper Storage Height.    T h e  m ax i m u m  ve r ti ‐
c a l  d i s ta n c e  a b o ve  th e  foor  at wh i c h  r o l l  p a p e r  i s  n o r m al l y

s to r e d .  ( AU T-S S D )

3 . 3 . 1 8 8 . 4  Vertical Roll Paper Storage.    Ro l l s  s to r e d  wi th  th e
c o r e s  i n  th e  ve r ti c al  p l an e  ( o n -e n d  s to r ag e ) .  ( AU T-S S D )

3 . 3 . 1 8 8 . 5 *  Wrapped Roll Paper Storage.    Ro l l s  p r o vi d e d  wi th
a  c o m p l e te  h e a vy kr a ft c o ve r i n g  ar o u n d  b o th  s i d e s  an d
e n d s .  ( AU T- S S D )

3 . 3 . 1 8 9  Ro l l  P ap e r S to rage  H e i gh t.    S e e  3 . 3 . 1 8 8 . 3 .

3 . 3 . 1 9 0  Ro o f H e i gh t.    T h e  d i s tan c e  b e twe e n  th e  foor  a n d  th e
u n d e r s i d e  o f th e  r o o f d e c k wi th i n  th e  s to r ag e  ar e a .  ( AU T- S S D )

3 . 3 . 1 9 1 *  Ru b b e r T i re  Rac k I l l u s trati o n s .    S e e  F i g u r e
A. 3 . 3 . 1 9 1 ( a)  th r o u g h  F i g u r e  A. 3 . 3 . 1 9 1 ( g ) .

3 . 3 . 1 9 2  Ru b b e r T i re s .    P n e u m ati c  ti r e s  fo r  p as s e n ge r  a u to m o ‐
b i l e s ,  ai r c r a ft,  l i gh t an d  h e avy tr u c ks ,  tr ai l e r s ,  fa r m  e q u i p m e n t,

c o n s tr u c ti o n  e q u i p m e n t ( o ff-th e -r o ad ) ,  a n d  b u s e s .  ( AU T-S S D )

Δ 3 . 3 . 1 9 3  S e i s m i c  Coeffcient,  Cp.    T h e  s e i s m i c  coeffcient th at
c o m b i n e s  gr o u n d  m o ti o n  a n d  s e i s m i c  r e s p o n s e  fa c to r s  fr o m

AS C E / S E I  7 ,  Minimum Design Loads and Associated Criteria for
Buildings and Other Structures.  ( AU T-H B S )

3 . 3 . 1 9 4 *  S e i s m i c  S e p arati o n  As s e m b l y.    An  a s s e m b l y o f
fttings,  p i p e ,  fexible  p i p e ,  a n d / o r  c o u p l i n g s  th at p e r m i ts
m o ve m e n t i n  al l  d i r e c ti o n s  to  a c c o m m o d ate  s e i s m i c  d i ffe r e n ti a l
m o ve m e n t ac r o s s  b u i l d i n g s e i s m i c  s e p a r ati o n  j o i n ts .  ( AU T-

H B S )

N 3 . 3 . 1 9 5 *  S h ad o w Are a.    T h e  foor  ar e a  wi th i n  th e  p r o te c ti o n
a r e a o f a  s p r i n kl e r  c r e ate d  b y th e  p o r ti o n  o f s p r i n kl e r  d i s c h a r ge
th at i s  b l o c ke d  b y a wa l l ,  p ar ti ti o n ,  o r  o th e r  o b s tr u c ti o n .  ( AU T-

S S I )
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D E F I N I T I O N S 1 3 - 2 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

3 . 3 . 1 9 6 *  S h e l f S to rage .    S to r a ge  o n  s tr u c tu r e s  u p  to  an d
i n c l u d i n g  3 0  i n .  ( 7 5 0  m m )  d e e p  an d  s e p a r ate d  b y ai s l e s  at l e as t
3 0  i n .  ( 7 5 0  m m )  wi d e .  ( AU T-S S D )

Δ 3 . 3 . 1 9 7  S h o p - We l d e d .    M ate r i a l s  we l d e d  i n  a s p r i n kl e r  c o n tr a c ‐
to r ’ s  o r  fab r i c a to r ’ s  p r e m i s e  o r  i n  an  a r e a specifcally d e s i gn e d
o r  au th o r i z e d  fo r  we l d i n g ,  s u c h  as  a  d e ta c h e d  o u ts i d e  l o c a ti o n ,
m a i n te n an c e  s h o p ,  o r  o th e r  a r e a.  ( AU T-S S I )

3 . 3 . 1 9 8  S h o r t P e ri o d  S p e c tral  Re s p o n s e  Ac c e l e rati o n  P aram e ‐
te r,  Ss.    T h e  m ax i m u m  c o n s i d e r e d  e a r th q u a ke  g r o u n d  m o ti o n

fo r  0 . 2 -s e c o n d  s p e c tr a l  r e s p o n s e  ac c e l e r ati o n  ( 5  p e r c e n t o f c r i t‐
i c al  d am p i n g) ,  s i te  C l a s s  B  fo r  a  specifc  s i te .  ( AU T-H B S )

3 . 3 . 1 9 9  S i d e wal l  S p ri n kl e r.    S e e  3 . 3 . 2 1 5 . 3 . 5 .

3 . 3 . 2 0 0 *  S i n gl e - Ro w Rac k s .    Rac ks  th a t h a ve  n o  l o n g i tu d i n al
fue  s p a c e  a n d  th at h a ve  a  d e p th  u p  to  6  ft ( 1 . 8  m )  wi th  ai s l e s

h avi n g a  wi d th  o f a t l e as t 3 . 5  ft ( 1 . 1  m )  b e twe e n  l o ad s  o n  r a c ks .
( AU T-S S D )

N 3 . 3 . 2 0 1  S i te  C l as s .    A classifcation  a s s i gn e d  to  a  s i te  b as e d  o n
th e  typ e s  o f s o i l s  p r e s e n t an d  th e i r  e n gi n e e r i n g  p r o p e r ti e s  a s
defned  i n  C h a p te r  2 0  o f AS C E / S E I  7 ,  Minimum Design Loads

and Associated Criteria for Buildings and Other Structures.
[ AS C E / S E I  7 : 1 1 . 2 ]  ( AU T-H B S )

3 . 3 . 2 0 2  S l atte d  S h e l f Rac k .    A r a c k wh e r e  s h e l ve s  ar e  fxed  i n
p l a c e  wi th  a s e r i e s  o f n ar r o w i n d i vi d u al  s o l i d  s u p p o r ts  u s e d  a s

th e  s h e l f m ate r i a l  an d  s p ac e d  ap ar t wi th  r e gu l a r  o p e n i n g s .
( AU T-S S D )

3 . 3 . 2 0 3  S l ave  P al l e t.    S e e  3 . 3 . 1 5 4 . 4 .

3 . 3 . 2 0 4  S l o p e d  C e i l i n g.    S e e  3 . 3 . 2 8 . 3 .

3 . 3 . 2 0 5 *  S m al l  O p e n i n gs .    O p e n i n gs  i n  th e  c e i l i n g  o r
c o n s tru c ti o n  fe atu r e s  o f a  c o n c e a l e d  s p a c e  th a t al l o w l i m i te d
am o u n ts  o f h e a t to  e n te r  th e  c o n c e al e d  s p ac e .  ( AU T-S S I )

3 . 3 . 2 0 6  S m al l  Ro o m .    A c o m p a r tm e n t o f l i g h t h az ar d  o c c u ‐
p an c y classifcation  h a vi n g u n o b s tr u c te d  c o n s tr u c ti o n  an d  a
foor  ar e a n o t e x c e e d i n g  8 0 0  ft2  ( 7 4  m 2 ) .  ( AU T-S S I )

3 . 3 . 2 0 7  S m o o th  C e i l i n g.    S e e  3 . 3 . 2 8 . 4 .

3 . 3 . 2 0 8  S o l i d  S h e l f Rac k.    A r a c k th at i s  n o t defned  a s  a n
o p e n  r a c k wh e r e  s h e l ve s  a r e  fxed  i n  p l ac e  wi th  a s o l i d ,  s l atte d ,

o r  wi r e  m e s h  b ar r i e r  u s e d  as  th e  s h e l f m ate r i a l  an d  h avi n g  l i m i ‐
te d  o p e n i n g s  i n  th e  s h e l f a r e a.  ( AU T-S S D )

3 . 3 . 2 0 9 *  S o l i d  S h e l vi n g.    S h e l vi n g  th at i s  fxed  i n  p l ac e ,  s l a t‐
te d ,  wi r e  m e s h ,  o r  o th e r  typ e  o f s h e l ve s  l o c a te d  wi th i n  r a c ks .

T h e  ar e a o f a  s o l i d  s h e l f i s  defned  b y p e r i m e te r  ai s l e  o r  fue
s p ac e  o n  al l  fo u r  s i d e s  o r  b y th e  p l ac e m e n t o f l o ad s  th at b l o c k
o p e n i n g s  th a t wo u l d  o th e r wi s e  s e r ve  as  th e  r e q u i r e d  fue

s p ac e s .  S o l i d  s h e l ve s  h avi n g  a n  a r e a e q u al  to  o r  l e s s  th an  2 0  ft2

( 1 . 9  m 2 )  ar e  defned  as  o p e n  r ac ks .  S h e l ve s  o f wi r e  m e s h ,  s l ats ,
o r  o th e r  m a te r i al s  m o r e  th a n  5 0  p e r c e n t o p e n  a n d  wh e r e  th e
fue  s p ac e s  ar e  m a i n tai n e d  ar e  defned  a s  o p e n  r ac ks .  ( AU T-

S S D )

3 . 3 . 2 1 0  S o l i d  U n i t L o ad  o f N o n e x p an d e d  P l as ti c  ( E i th e r
C ar to n e d  o r E x p o s e d ) .    A l o a d  th a t d o e s  n o t h a ve  vo i d s  ( a i r )
wi th i n  th e  l o ad  a n d  th a t b u r n s  o n l y o n  th e  e x te r i o r  o f th e  l o ad ;
wate r  fro m  s p r i n kl e r s  m i gh t r e ac h  m o s t s u r fa c e s  a va i l ab l e  to

b u r n .  ( AU T- S S D )

3 . 3 . 2 1 1  S o l i d - P i l e d  S to rage .    S to r a ge  o f c o m m o d i ti e s  s ta c ke d
o n  e ac h  o th e r.  ( AU T-S S D )

3 . 3 . 2 1 2  S p e c i al  S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 1 8 .

3 . 3 . 2 1 3  S p ray S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 1 9 .

3 . 3 . 2 1 4  S p ri g.    A p i p e  th a t r i s e s  ve r ti c al l y an d  s u p p l i e s  a s i n gl e
s p r i n kl e r.  ( AU T-S S I )

3 . 3 . 2 1 5  S p ri n k l e r Defnitions.

3 . 3 . 2 1 5 . 1  Automatic Sprinkler.    A fre  s u p p r e s s i o n  o r  c o n tr o l
d e vi c e  th a t o p e r a te s  au to m ati c al l y wh e n  i ts  h e a t-a c ti va te d
e l e m e n t i s  h e a te d  to  i ts  th e r m al  r ati n g  o r  a b o ve ,  a l l o wi n g

wate r  to  d i s c h ar g e  o ve r  a specifed  ar e a .  ( AU T- S S I )

3 . 3 . 2 1 5 . 2 *  General Sprinkler Characteristics.    T h e  fo l l o wi n g
ar e  c h ar a c te r i s ti c s  o f a  s p r i n kl e r  th a t defne  i ts  ab i l i ty to

c o n tr o l  o r  e x ti n gu i s h  a  fre.  ( 1 )  T h e r m a l  s e n s i ti vi ty.  A m e as ‐
u r e  o f th e  r a p i d i ty wi th  wh i c h  th e  th e r m al  e l e m e n t o p e r ate s
as  i n s ta l l e d  i n  a specifc  s p r i n kl e r  o r  s p r i n kl e r  a s s e m b l y.  O n e

m e a s u r e  o f th e r m a l  s e n s i ti vi ty i s  th e  r e s p o n s e  ti m e  i n d e x
( RT I )  as  m e as u r e d  u n d e r  s tan d a r d i z e d  te s t c o n d i ti o n s .  ( a)
S p r i n kl e r s  defned  as  fa s t r e s p o n s e  h a ve  a th e r m a l  e l e m e n t

wi th  a n  RT I  o f 5 0  ( m e te r s -s e c o n d s )
1

∕2  o r  l e s s .  ( b )  S p r i n kl e r s
defned  a s  s tan d ar d  r e s p o n s e  h a ve  a th e r m al  e l e m e n t wi th

an  RT I  o f 8 0  ( m e te r s -s e c o n d s )
1

∕2  o r  m o r e .  ( 2 )  Te m p e r atu r e
r ati n g .  ( 3 )  K-fac to r  (see Chapter 7).  ( 4 )  I n s tal l ati o n  o r i e n ta‐

ti o n  (see 3. 3. 21 5. 3).  ( 5 )  Wate r  d i s tr i b u ti o n  c h a r ac te r i s ti c s
( i . e . ,  a p p l i c a ti o n  r a te ,  wa l l  we tti n g ) .  ( 6 )  S p e c i al  s e r vi c e

c o n d i ti o n s .  ( AU T- S S I )

3 . 3 . 2 1 5 . 3  Installation Orientation.    T h e  fo l l o wi n g  s p r i n kl e r s
ar e  defned  a c c o r d i n g  to  o r i e n ta ti o n .  ( AU T-S S I )

3 . 3 . 2 1 5 . 3 . 1  Concealed Sprinkler.    A r e c e s s e d  s p r i n kl e r  wi th
c o ve r  p l a te .  ( AU T-S S I )

3 . 3 . 2 1 5 . 3 . 2  Flush Sprinkler.    A s p r i n kl e r  i n  wh i c h  al l  o r  p ar t
o f th e  b o d y,  i n c l u d i n g  th e  s h a n k th r e a d ,  i s  m o u n te d  ab o ve

th e  l o we r  p l an e  o f th e  c e i l i n g.  ( AU T-S S I )

3 . 3 . 2 1 5 . 3 . 3  Pendent Sprinkler.    A s p r i n kl e r  d e s i g n e d  to  b e
i n s ta l l e d  i n  s u c h  a  way th at th e  wa te r  s tr e a m  i s  d i r e c te d

d o wn war d  ag ai n s t th e  defector.  ( AU T-S S I )

3 . 3 . 2 1 5 . 3 . 4  Recessed Sprinkler.    A s p r i n kl e r  i n  wh i c h  al l  o r
p ar t o f th e  b o d y,  o th e r  th an  th e  s h an k th r e ad ,  i s  m o u n te d

wi th i n  a r e c e s s e d  h o u s i n g .  ( AU T-S S I )

3 . 3 . 2 1 5 . 3 . 5  Sidewall Sprinkler.    A s p r i n kl e r  h avi n g  s p e c i al
defectors  th a t ar e  d e s i g n e d  to  d i s c h a r ge  m o s t o f th e  wate r

a way fr o m  th e  n e a r b y wa l l  i n  a p a tte r n  r e s e m b l i n g  o n e -
q u ar te r  o f a  s p h e r e ,  wi th  a  s m al l  p o r ti o n  o f th e  d i s c h ar g e
d i r e c te d  at th e  wa l l  b e h i n d  th e  s p r i n kl e r.  ( AU T- S S I )

3 . 3 . 2 1 5 . 3 . 6  Upright Sprinkler.    A s p r i n kl e r  d e s i g n e d  to  b e
i n s ta l l e d  i n  s u c h  a way th a t th e  wate r  s p r ay i s  d i r e c te d
u p war d s  ag ai n s t th e  defector.  ( AU T-S S I )

3 . 3 . 2 1 5 . 4  Sprinkler Types.    T h e  fo l l o wi n g  s p r i n kl e r s  ar e
defned  a c c o r d i n g  to  d e s i g n  an d / o r  p e r fo r m an c e  c h a r ac te r ‐
i s ti c s .  ( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 1 *  Control Mode Density/Area (CMDA)  Sprinkler.    A
typ e  o f s p r ay s p r i n kl e r  i n te n d e d  to  p r o vi d e  fre  c o n tr o l  i n
s to r ag e  a p p l i c ati o n s  u s i n g  th e  d e s i gn  d e n s i ty/ ar e a  c r i te r i a

d e s c r i b e d  i n  th i s  s tan d ar d .  ( AU T- S S I )

3 . 3 . 2 1 5 . 4 . 2 *  Control Mode Specifc Application (CMSA)  Sprin‐
kler.    A typ e  o f s p r a y s p r i n kl e r  th at i s  c a p a b l e  o f p r o d u c i n g

c h a r ac te r i s ti c  l ar g e  wa te r  d r o p l e ts  an d  th a t i s  l i s te d  fo r  i ts
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I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S1 3 - 3 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

c a p a b i l i ty to  p r o vi d e  fre  c o n tr o l  o f specifc  h i g h -c h al l e n g e
fre  h a z a r d s .  ( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 3  Corrosion-Resistant Sprinkler.    A s p r i n kl e r  fa b r i c a‐
te d  wi th  c o r r o s i o n - r e s i s ta n t m a te r i al ,  o r  wi th  s p e c i a l  c o ati n g s
o r  p l a ti n gs ,  to  b e  u s e d  i n  a n  atm o s p h e r e  th a t wo u l d
n o r m al l y c o r r o d e  s p r i n kl e r s .  ( AU T- S S I )

3 . 3 . 2 1 5 . 4 . 4 *  Dry Sprinkler.    A s p r i n kl e r  s e c u r e d  i n  an  e x te n ‐
s i o n  n i p p l e  th at h a s  a s e al  at th e  i n l e t e n d  to  p r e ve n t wate r
fr o m  e n te r i n g  th e  n i p p l e  u n ti l  th e  s p r i n kl e r  o p e r ate s .  ( AU T-
S S I )

3 . 3 . 2 1 5 . 4 . 5 *  Early Suppression Fast-Response (ESFR)  Sprinkler.
 A typ e  o f fas t-r e s p o n s e  s p r i n kl e r  th a t h as  a th e r m a l  e l e m e n t

wi th  an  RT I  o f 5 0  ( m e te r s -s e c o n d s )
1

∕2  o r  l e s s  a n d  i s  l i s te d  fo r
i ts  c a p a b i l i ty to  p r o vi d e  fre  s u p p r e s s i o n  o f specifc  h i gh -

c h a l l e n g e  fre  h az ar d s .  ( AU T-S S I )

N 3 . 3 . 2 1 5 . 4 . 6  Electrically Operated Sprinkler.    A s p r i n kl e r
e q u i p p e d  wi th  a n  i n te g r al  m e a n s  o f ac ti va ti o n  u s i n g  e l e c tr i c ‐

i ty.  ( AU T- S S I )

3 . 3 . 2 1 5 . 4 . 7  Extended Coverage Sprinkler.    A typ e  o f s p r ay
s p r i n kl e r  wi th  m a x i m u m  c o ve r a ge  ar e a s  as  specifed  i n

S e c ti o n s  1 1 . 2  an d  1 1 . 3 .  ( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 8  Institutional Sprinkler.    A s p r i n kl e r  s p e c i al l y
d e s i g n e d  fo r  r e s i s ta n c e  to  l o a d -b e ari n g p u r p o s e s  an d  wi th

c o m p o n e n ts  n o t r e a d i l y c o n ve r te d  fo r  u s e  as  we a p o n s .
( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 9  Intermediate-Level Sprinkler/Rack Storage Sprin‐
kler.    A s p r i n kl e r  e q u i p p e d  wi th  i n te g r al  s h i e l d s  to  p r o te c t
i ts  o p e r a ti n g e l e m e n ts  fr o m  th e  d i s c h ar g e  o f s p r i n kl e r s
i n s ta l l e d  at h i g h e r  e l e va ti o n s .  ( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 1 0  Nozzle.    A d e vi c e  fo r  u s e  i n  a p p l i c a ti o n s  r e q u i r ‐
i n g  s p e c i al  wa te r  d i s c h a r ge  p atte r n s ,  d i r e c ti o n al  s p r ay,  o r
o th e r  u n u s u al  d i s c h ar g e  c h a r ac te r i s ti c s .  ( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 1 1  Old-Style/Conventional Sprinkler.    A s p r i n kl e r
th a t d i r e c ts  fr o m  4 0  p e r c e n t to  6 0  p e r c e n t o f th e  to tal  wate r
i n i ti a l l y i n  a  d o wn war d  d i r e c ti o n  an d  th at i s  d e s i gn e d  to  b e

i n s ta l l e d  wi th  th e  defector  e i th e r u p r i g h t o r  p e n d e n t.
( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 1 2  Open Sprinkler.    A s p r i n kl e r  th at d o e s  n o t h ave
a c tu ato r s  o r  h e at-r e s p o n s i ve  e l e m e n ts .  ( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 1 3  Ornamental/Decorative Sprinkler.    A s p r i n kl e r
th a t h a s  b e e n  p ai n te d  o r  p l a te d  b y th e  m an u fa c tu r e r.  ( AU T-

S S I )

3 . 3 . 2 1 5 . 4 . 1 4  Pilot Line Detector.    A s tan d ar d  s p r ay s p r i n kl e r
o r  th e r m o s ta ti c  fxed-temperature  r e l e a s e  d e vi c e  u s e d  as  a

d e te c to r  to  p n e u m ati c a l l y o r  h yd r au l i c a l l y r e l e as e  th e  m ai n
va l ve ,  c o n tr o l l i n g  th e  fow o f wa te r i n to  a  fre  p r o te c ti o n
s ys te m .  ( AU T-S S I )

•
3 . 3 . 2 1 5 . 4 . 1 5  Quick-Response Extended Coverage Sprinkler.    A
typ e  o f q u i c k-r e s p o n s e  s p r i n kl e r  th a t h a s  a  th e r m al  e l e m e n t

wi th  a n  RT I  o f 5 0  ( m e te r-s e c o n d s )
1

∕2  o r  l e s s  an d  c o m p l i e s
wi th  th e  e x te n d e d  p r o te c ti o n  a r e as  defned  i n  C h ap te r  1 1 .

( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 1 6 *  Quick-Response (QR)  Sprinkler.    A typ e  o f s p r ay
s p r i n kl e r  th at h a s  a th e r m al  e l e m e n t wi th  an  RT I  o f 5 0

( m e te r-s e c o n d s )
1

∕2  o r  l e s s  an d  i s  l i s te d  a s  a  q u i c k-r e s p o n s e
s p r i n kl e r  fo r  i ts  i n te n d e d  u s e .  ( AU T- S S I )

3 . 3 . 2 1 5 . 4 . 1 7  Residential Sprinkler.    A typ e  o f fas t- r e s p o n s e
s p r i n kl e r  h a vi n g a  th e r m a l  e l e m e n t wi th  a n  RT I  o f 5 0

( m e te r s -s e c o n d s )
1

∕2  o r  l e s s  th a t h as  b e e n  specifcally i n ve s ti ga ‐
te d  fo r  i ts  a b i l i ty to  e n h an c e  s u r vi va b i l i ty i n  th e  r o o m  o f fre

o r i gi n  an d  th at i s  l i s te d  fo r  u s e  i n  th e  p r o te c ti o n  o f d we l l i n g
u n i ts .  ( AU T- S S I )

3 . 3 . 2 1 5 . 4 . 1 8  Special Sprinkler.    A s p r i n kl e r  th at h a s  b e e n
te s te d  an d  l i s te d  as  p r e s c r i b e d  i n  S e c ti o n  1 5 . 2 .  ( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 1 9  Spray Sprinkler.    A typ e  o f s p r i n kl e r  l i s te d  fo r
i ts  c ap ab i l i ty to  p ro vi d e  fre  c o n tr o l  fo r  a wi d e  r an g e  o f fre

h a z a r d s .  ( AU T-S S I )

3 . 3 . 2 1 5 . 4 . 2 0  Standard Spray Sprinkler.    A s p r ay s p r i n kl e r
wi th  m ax i m u m  c o ve r ag e  a r e as  a s  specifed  i n  S e c ti o n s  1 0 . 2

a n d  1 0 . 3 .  ( AU T- S S I )

Δ 3 . 3 . 2 1 6 *  S p ri n kl e r S ys te m .    A s ys te m ,  c o m m o n l y ac ti va te d  b y
h e at fr o m  a fre  a n d  d i s c h ar g e s  wate r  o ve r  th e  fre  a r e a,  th at

c o n s i s ts  o f an  i n te g r ate d  n e two r k o f p i p i n g  d e s i g n e d  i n  ac c o r d ‐
an c e  wi th  fre  p r o te c ti o n  e n g i n e e r i n g  s tan d a r d s  th at i n c l u d e s  a
wate r  s u p p l y s o u r c e ,  a c o n tr o l  val ve ,  a  waterfow al ar m ,  an d  a

d r ai n .  T h e  p o r ti o n  o f th e  s p r i n kl e r  s ys te m  a b o ve  gr o u n d  i s  a
n e two r k o f specifcally s i z e d  o r  h yd r au l i c a l l y d e s i g n e d  p i p i n g
i n s ta l l e d  i n  a  b u i l d i n g,  s tr u c tu r e ,  o r  ar e a,  ge n e r a l l y o ve rh e ad ,

a n d  to  wh i c h  s p r i n kl e r s  ar e  atta c h e d  i n  a s ys te m a ti c  p atte r n .
( AU T-S S I )

3 . 3 . 2 1 6 . 1  Antifreeze Sprinkler System.    A we t p i p e  s ys te m
u s i n g  au to m ati c  s p r i n kl e r s  th at c o n tai n s  a l i q u i d  s o l u ti o n  to

p r e ve n t fr e e z i n g  o f th e  s ys te m ,  i n te n d e d  to  d i s c h ar g e  th e
s o l u ti o n  u p o n  s p r i n kl e r  o p e r ati o n ,  fo l l o we d  i m m e d i ate l y b y

wate r  fr o m  a  wate r s u p p l y.  ( AU T-S S I )

3 . 3 . 2 1 6 . 2  Combined Dry Pipe Preaction Sprinkler System.    A
s p r i n kl e r  s ys te m  e m p l o yi n g  au to m ati c  s p r i n kl e r s  a ttac h e d  to

a  p i p i n g s ys te m  c o n tai n i n g  ai r  u n d e r  p r e s s u r e  wi th  a  s u p p l e ‐
m e n tal  d e te c ti o n  s ys te m  i n s ta l l e d  i n  th e  s a m e  a r e as  as  th e
s p r i n kl e r s .  O p e r ati o n  o f th e  d e te c ti o n  s ys te m  ac tu ate s  tr i p ‐

p i n g  d e vi c e s  th a t o p e n  d r y p i p e  val ve s  s i m u l tan e o u s l y an d
wi th o u t l o s s  o f a i r  p r e s s u r e  i n  th e  s ys te m .  T h e  d e te c ti o n
s ys te m  a l s o  s e r ve s  a s  an  a u to m a ti c  fre  a l ar m  s ys te m .  ( AU T-

S S I )

3 . 3 . 2 1 6 . 3  Deluge Sprinkler System.    A s p r i n kl e r  s ys te m
e m p l o yi n g  o p e n  s p r i n kl e r s  o r  n o z z l e s  th a t a r e  attac h e d  to  a

p i p i n g  s ys te m  th at i s  c o n n e c te d  to  a wa te r  s u p p l y th r o u g h  a
va l ve  th a t i s  o p e n e d  b y th e  o p e r ati o n  o f a  d e te c ti o n  s ys te m
i n s ta l l e d  i n  th e  s am e  a r e as  as  th e  s p r i n kl e r s  o r  th e  n o z z l e s .

Wh e n  th i s  val ve  o p e n s ,  wate r  fows  i n to  th e  p i p i n g  s ys te m
an d  d i s c h ar g e s  fro m  al l  s p r i n kl e r s  o r  n o z z l e s  a ttac h e d
th e r e to .  ( AU T- S S I )

3 . 3 . 2 1 6 . 4  Dry Pipe Sprinkler System.    A s p r i n kl e r  s ys te m
e m p l o yi n g  au to m ati c  s p r i n kl e r s  th at ar e  atta c h e d  to  a
p i p i n g  s ys te m  c o n ta i n i n g  a i r  o r  n i tr o g e n  u n d e r  p r e s s u r e ,

th e  r e l e as e  o f wh i c h  ( a s  fr o m  th e  o p e n i n g o f a s p r i n kl e r )
p e r m i ts  th e  wate r  p r e s s u r e  to  o p e n  a va l ve  kn o wn  as  a  d r y
p i p e  val ve ,  a n d  th e  wa te r  th e n  fows  i n to  th e  p i p i n g  s ys te m

a n d  o u t th e  o p e n e d  s p r i n kl e r s .  ( AU T-S S I )

3 . 3 . 2 1 6 . 5 *  Gridded Sprinkler System.    A s p r i n kl e r  s ys te m  i n
wh i c h  p a r al l e l  c ro s s  m a i n s  ar e  c o n n e c te d  b y m u l ti p l e

b r a n c h  l i n e s ,  c au s i n g an  o p e r ati n g  s p r i n kl e r  to  r e c e i ve  wa te r
fr o m  b o th  e n d s  o f i ts  b r a n c h  l i n e  wh i l e  o th e r  b r an c h  l i n e s
h e l p  tr an s fe r  wate r b e twe e n  c r o s s  m ai n s .  ( AU T-S S D )
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D E F I N I T I O N S 1 3 - 3 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

3 . 3 . 2 1 6 . 6 *  Looped Sprinkler System.    A s p r i n kl e r  s ys te m  i n
wh i c h  m u l ti p l e  c r o s s  m ai n s  ar e  ti e d  to ge th e r  s o  a s  to  p r o vi d e
m o r e  th a n  o n e  p ath  fo r  wate r  to  fow to  an  o p e r a ti n g s p r i n ‐
kl e r  a n d  b r an c h  l i n e s  a r e  n o t ti e d  to g e th e r.  ( AU T-S S D )

3 . 3 . 2 1 6 . 7  Multicycle System.    A typ e  o f s p r i n kl e r  s ys te m  c a p a‐
b l e  o f r e p e ate d  o n –o ff fow c yc l e s  i n  r e s p o n s e  to  h e at.  ( AU T-
S S I )

3 . 3 . 2 1 6 . 8  Pipe Schedule System.    A s p r i n kl e r  s ys te m  i n  wh i c h
th e  p i p e  s i z i n g  i s  s e l e c te d  fr o m  a s c h e d u l e  th a t i s  d e te r ‐
m i n e d  b y th e  o c c u p an c y classifcation  an d  i n  wh i c h  a gi ve n
n u m b e r  o f s p r i n kl e r s  a r e  al l o we d  to  b e  s u p p l i e d  fr o m
specifc  s i z e s  o f p i p e .  ( AU T-S S D )

3 . 3 . 2 1 6 . 9 *  Preaction Sprinkler System.    A s p r i n kl e r  s ys te m
e m p l o yi n g  au to m ati c  s p r i n kl e r s  th at ar e  atta c h e d  to  a
p i p i n g  s ys te m  th a t c o n tai n s  ai r  th at m i gh t o r  m i g h t n o t b e
u n d e r  p r e s s u r e ,  wi th  a  s u p p l e m e n tal  d e te c ti o n  s ys te m  i n s ta l ‐
l e d  i n  th e  s am e  ar e as  as  th e  s p r i n kl e r s .  ( AU T- S S I )

3 . 3 . 2 1 6 . 1 0  Wet Pipe Sprinkler System.    A s p r i n kl e r  s ys te m
e m p l o yi n g au to m ati c  s p r i n kl e r s  atta c h e d  to  a  p i p i n g s ys te m
c o n tai n i n g  wate r  a n d  c o n n e c te d  to  a wate r  s u p p l y s o  th at
wate r  d i s c h a r ge s  i m m e d i a te l y fr o m  s p r i n kl e r s  o p e n e d  b y
h e a t fr o m  a  fre.  ( AU T-S S I )

N 3 . 3 . 2 1 7  S p ri n k l e r Typ e s .    S e e  3 . 3 . 2 1 5 . 4 .

3 . 3 . 2 1 8  S tan d ard  Ar ray ( Ro l l e d  P ap e r) .    S e e  3 . 3 . 8 . 5 .

3 . 3 . 2 1 9  S tan d ard  S p ray S p ri n k l e r.    S e e  3 . 3 . 2 1 5 . 4 . 2 0 .

3 . 3 . 2 2 0  S tati c  P re s s u re .    T h e  p r e s s u r e  th at e x i s ts  a t a g i ve n
p o i n t u n d e r  n o r m a l  d i s tr i b u ti o n  s ys te m  c o n d i ti o n s  m e as u r e d  at

th e  r e s i d u al  h yd r an t wi th  n o  h yd r a n ts  fowing.  [ 2 4 ,  2 0 2 2 ]
( AU T-P RI )

3 . 3 . 2 2 1  S to rage  Ai d s .    C o m m o d i ty s to r ag e  d e vi c e s ,  s u c h  a s
p al l e ts ,  d u n n ag e ,  s e p ar a to r s ,  a n d  s ki d s .  ( AU T-S S D )

Δ 3 . 3 . 2 2 2  S up e r vi s i o n .    S e e  3 . 3 . 1 2 5 . 1 1 .

3 . 3 . 2 2 3  S up e r vi s o r y D e vi c e .    A d e vi c e  a r r an g e d  to  s u p e r vi s e
th e  o p e r a ti ve  c o n d i ti o n  o f a u to m a ti c  s p r i n kl e r  s ys te m s .  ( AU T-
S S I )

3 . 3 . 2 2 4  S ur vi val  An gl e .    S e e  3 . 3 . 1 2 5 . 1 2 .

3 . 3 . 2 2 5  S ys te m  Ri s e r.    T h e  ab o ve g r o u n d  h o r i z o n ta l  o r  ve r ti c al
p i p e  b e twe e n  th e  wa te r  s u p p l y an d  th e  m a i n s  ( c r o s s  o r  fe e d )

th at c o n tai n s  a c o n tr o l  va l ve  ( e i th e r  d i r e c tl y o r  wi th i n  i ts  s u p p l y
p i p e ) ,  a p r e s s u r e  g au ge ,  a d r ai n ,  a n d  a waterfow a l a r m  d e vi c e .
( AU T-S S I )

3 . 3 . 2 2 6  S ys te m  Wo rk i n g P re s s u re .    T h e  m ax i m u m  a n ti c i p a te d
s tati c  (nonfowing)  o r  fowing  p r e s s u r e  ap p l i e d  to  s p r i n kl e r

s ys te m  c o m p o n e n ts  e x c l u s i ve  o f s u r g e  p r e s s u r e s  an d  e x c l u s i ve
o f p r e s s u r e  fr o m  th e  fre  d e p ar tm e n t c o n n e c ti o n .  ( AU T-S S I )

3 . 3 . 2 2 7  S way B rac e .    An  as s e m b l y i n te n d e d  to  b e  a ttac h e d  to
th e  s ys te m  p i p i n g to  r e s i s t h o r i z o n tal  e a r th q u ake  l o ad s  i n  two
d i r e c ti o n s .  ( AU T- H B S )

3 . 3 . 2 2 8  T h e r m al  B ar ri e r.    A m a te r i al  th a t l i m i ts  th e  ave r ag e
te m p e r a tu r e  r i s e  o f th e  u n e x p o s e d  s u r fac e  to  n o t m o r e  th a n

2 5 0 ° F  ( 1 3 9 ° C )  a b o ve  a m b i e n t fo r  a specifed  fre  e x p o s u r e
d u ra ti o n  u s i n g  th e  s tan d a r d  ti m e –te m p e r atu r e  c u r ve  o f AS T M
E 1 1 9 ,  Standard Test Methods for Fire Tests of Building Construction

and Materials,  o r  U L  2 6 3 ,  Standard for Fire Tests of Building
Construction and Materials.  ( AU T-S S I )

3 . 3 . 2 2 9 *  T i e re d  S to rage  ( B al e d  C o tto n ) .    An  ar r an g e m e n t i n
wh i c h  b a l e s  a r e  s to r e d  d i r e c tl y o n  th e  foor,  two  o r  m o r e  b al e s
h i g h .  ( AU T-S S D )

3 . 3 . 2 3 0  Tran s ve rs e  Fl u e  S p ac e .    T h e  s p a c e  b e twe e n  r o ws  o f
s to r ag e  p ar a l l e l  to  th e  d i r e c ti o n  o f l o ad i n g .  (See Figure

A. 3. 3. 1 22. ) ( AU T- S S D )

3 . 3 . 2 3 1  Typ e  1  S tai r.    S e e  3 . 3 . 1 2 5 . 1 3 .

3 . 3 . 2 3 2  U n i t L o ad .    A p al l e t l o ad  o r  m o d u l e  h e l d  to ge th e r  i n
s o m e  m an n e r  an d  n o r m al l y tr a n s p o r te d  b y m ate r i a l -h a n d l i n g

e q u i p m e n t.  ( AU T-S S D )

3 . 3 . 2 3 3  U n o b s tr u c te d  C o n s tr u c ti o n .    S e e  3 . 3 . 4 3 . 2 .

3 . 3 . 2 3 4  U p ri gh t S p ri n kl e r.    S e e  3 . 3 . 2 1 5 . 3 . 6 .

N 3 . 3 . 2 3 5  Val ve .    A d e vi c e  fo r  c o n tr o l l i n g  th e  p as s ag e  o f fuid  o r
ga s  th r o u g h  a  p i p e .

3 . 3 . 2 3 5 . 1  Check Valve.    A val ve  th a t a l l o ws  fow i n  o n e  d i r e c ‐
ti o n  o n l y.  [ 2 4 ,  2 0 2 2 ]  ( AU T-P RI )

3 . 3 . 2 3 5 . 2 *  Control Valve.    A val ve  c ap a b l e  o f s to p p i n g th e
fow o f wa te r  to  wate r- b a s e d  fre  p r o te c ti o n  s ys te m s  a n d  d e vi ‐
c e s .  ( AU T-S S I )

3 . 3 . 2 3 5 . 3 *  Indicating Valve.    A va l ve  th at h as  c o m p o n e n ts
th a t p r o vi d e  th e  va l ve  o p e r ati n g  p o s i ti o n ,  o p e n  o r  c l o s e d .
[ 2 4 , 2 0 2 2 ]  ( AU T-P RI )

N 3 . 3 . 2 3 5 . 4 *  Water Control Valve.    A va l ve  th at ac ti vate s  to
al l o w wate r  fow to  a  wate r-b a s e d  fre  p r o te c ti o n  s ys te m .
( AU T-S S I )

Δ 3 . 3 . 2 3 5 . 4 . 1  Differential Dry Pipe Valve.    A wa te r  c o n tr o l  va l ve
th at i s  h e l d  i n  th e  c l o s e d  p o s i ti o n  b y th e  s ys te m  g as  p r e s s u r e

e x p o s e d  to  th e  s u r fac e  a r e a o n  th e  a i r / n i tr o g e n  s i d e  o f th e
c l ap p e r  wh e r e  s u c h  s u r fa c e  ar e a  i s  l ar g e r  th an  th e  s u r fa c e

a r e a o n  th e  wa te r  s u p p l y s i d e ,  wi th  a n  i n te r m e d i a te  c h am b e r
b e twe e n  th e  two  s u r fa c e  ar e as  th at i s  o p e n  to  atm o s p h e r e .

( AU T-S S I )

3 . 3 . 2 3 5 . 4 . 2  Mechanical Dry Pipe Valve.    A wa te r  c o n tr o l  val ve
th a t u s e s  a s e r i e s  o f m e c h an i c a l  d e vi c e s  s u c h  as  l e ve r s ,
s p r i n g s ,  d i ap h r ag m s ,  a n d  l a tc h e s  to  h o l d  th e  va l ve  i n  th e

c l o s e d  p o s i ti o n  wi th  ai r / n i tr o ge n  p r e s s u r e  an d  wi th o u t
u s i n g  th e  c l a p p e r  s u r fa c e  a r e as  to  p r o vi d e  a  d i ffe r e n ti al
b e twe e n  ai r / n i tr o g e n  a n d  wa te r  p r e s s u r e s .  ( AU T-S S I )

3 . 3 . 2 3 6  Ve r ti c al  Ro l l  P ap e r S to rage .    S e e  3 . 3 . 1 8 8 . 4 .

N 3 . 3 . 2 3 7  Wate r C o n tro l  Val ve .    S e e  3 . 3 . 2 3 5 . 4 .

3 . 3 . 2 3 8  Waterfow Al ar m  D e vi c e .    An  a ttac h m e n t to  th e  s p r i n ‐
kl e r  s ys te m  th at d e te c ts  a p r e d e te r m i n e d  wate r  fow an d  i s

c o n n e c te d  to  a fre  a l a r m  s ys te m  to  i n i ti ate  an  al ar m  c o n d i ti o n
o r  i s  u s e d  to  m e c h an i c a l l y o r  e l e c tr i c al l y i n i ti ate  a fre  p u m p  o r

l o c a l  au d i b l e  o r  vi s u a l  al ar m .  ( AU T-S S I )

N 3 . 3 . 2 3 9  We t B ar re l  H yd ran t.    S e e  3 . 3 . 1 0 7 . 6 .

N 3 . 3 . 2 4 0  We t P i p e  S p ri n kl e r S ys te m .    S e e  3 . 3 . 2 1 6 . 1 0 .

N 3 . 3 . 2 4 1  Wo o d  P al l e t.    S e e  3 . 3 . 1 5 4 . 5 .

N 3 . 3 . 2 4 2  Wrap p e d  Ro l l  P ap e r S to rage .    S e e  3 . 3 . 1 8 8 . 5 .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r 4    G e n e ral  Re q ui re m e n ts

4 . 1  L e ve l  o f P ro te c ti o n .

4 . 1 . 1    A b u i l d i n g,  wh e r e  p r o te c te d  b y an  au to m ati c  s p r i n kl e r
s ys te m  i n s tal l ati o n ,  s h al l  b e  p r o vi d e d  wi th  s p r i n kl e r s  i n  a l l  ar e a s
e x c e p t wh e r e  specifc  s e c ti o n s  o f th i s  s ta n d ar d  p e r m i t th e  o m i s ‐

s i o n  o f s p r i n kl e r s .

4 . 1 . 2  L i m i te d  Are a S ys te m s .

4 . 1 . 2 . 1    Wh e n  p a r ti al  s p r i n kl e r  s ys te m s  a r e  i n s tal l e d ,  th e
r e q u i r e m e n ts  o f th i s  s tan d ar d  s h al l  b e  u s e d  i n s o fa r  a s  th e y ar e

ap p l i c a b l e .

4 . 1 . 2 . 2    T h e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h al l  b e  c o n s u l te d  i n
e ac h  c a s e .

4 . 2 *  O wn e r’ s  Certifcate.    T h e  o wn e r ( s )  o f a b u i l d i n g o r  s tr u c ‐
tu r e  wh e r e  th e  fre  s p r i n kl e r  s ys te m  i s  go i n g  to  b e  i n s tal l e d  o r

th e i r  a u th o r i z e d  a ge n t s h al l  p r o vi d e  th e  s p r i n kl e r  s ys te m  i n s ta l ‐
l e r  wi th  th e  fo l l o wi n g i n fo r m ati o n  p r i o r  to  th e  l ayo u t an d

d e tai l i n g  o f th e  fre  s p r i n kl e r  s ys te m  [see Figure A. 28. 1 (b)]:

( 1 ) I n te n d e d  u s e  o f th e  b u i l d i n g ,  i n c l u d i n g th e  m a te r i al s
wi th i n  th e  b u i l d i n g a n d  th e  m ax i m u m  h e i g h t o f an y s to r ‐
ag e

( 2 ) A p r e l i m i n a r y p l a n  o f th e  b u i l d i n g o r  s tr u c tu r e  al o n g  wi th
th e  d e s i gn  c o n c e p ts  n e c e s s a r y to  p e r fo r m  th e  l ayo u t an d
d e ta i l  fo r th e  fre  s p r i n kl e r  s ys te m

( 3 ) Wate r  s u p p l y i n fo r m ati o n  as  identifed  i n  5 . 2 . 2
( 4 ) * An y s p e c i al  kn o wl e d g e  o f th e  wate r  s u p p l y,  i n c l u d i n g

kn o wn  e n vi r o n m e n ta l  c o n d i ti o n s  th a t m i g h t b e  r e s p o n s i ‐
b l e  fo r  c o r r o s i o n ,  i n c l u d i n g  m i c r o b i o l o gi c a l l y infuenced

c o r r o s i o n  ( M I C )
( 5 ) Wh e th e r  s e i s m i c  p r o te c ti o n  i s  r e q u i r e d  a n d  th e  ap p l i c a‐

b l e  s h o r t p e r i o d  r e s p o n s e  p a r am e te r

4 . 3 *  Classifcation  o f H az ard .

4 . 3 . 1  G e n e ral .

4 . 3 . 1 . 1    O c c u p a n c y classifcations  fo r  th i s  s ta n d a r d  s h a l l  r e l ate
to  s p r i n kl e r  d e s i g n ,  i n s tal l a ti o n ,  an d  wa te r  s u p p l y r e q u i r e m e n ts

o n l y.

4 . 3 . 1 . 2    O c c u p an c y classifcations  s h a l l  n o t b e  i n te n d e d  to  b e  a
ge n e r a l  classifcation  o f o c c u p an c y h a z a r d s .

4 . 3 . 1 . 3    C o m m o d i ty classifcation  an d  s to r a ge  ar r a n ge m e n ts
fo r  m i s c e l l an e o u s  an d  l o w-p i l e d  s to r a ge  specifed  i n  4 . 3 . 1 . 5
th r o u g h  4 . 3 . 1 . 8  s h a l l  b e  d e te r m i n e d  i n  a c c o r d an c e  wi th

S e c ti o n s  2 0 . 3  th r o u g h  2 0 . 5 .

4 . 3 . 1 . 4 *  M i s c e l l an e o u s  S to rage .

N 4 . 3 . 1 . 4 . 1    M i s c e l l a n e o u s  s to r ag e  s h a l l  n o t e x c e e d  1 2  ft ( 3 . 7  m )
i n  h e i g h t.

4 . 3 . 1 . 4 . 2    M i s c e l l a n e o u s  s to r ag e  s h al l  n o t c o n s ti tu te  m o r e  th a n
1 0  p e r c e n t o f th e  b u i l d i n g a r e a o r  4 0 0 0  ft2  ( 3 7 0  m 2 )  o f th e

s p r i n kl e r e d  a r e a,  wh i c h e ve r  i s  gr e a te r.

4 . 3 . 1 . 4 . 3    M i s c e l l a n e o u s  s to r ag e  s h al l  n o t e x c e e d  1 0 0 0  ft2

( 9 3  m 2 )  i n  o n e  p i l e  o r  ar e a .

4 . 3 . 1 . 4 . 4    M i s c e l l a n e o u s  s to r a ge  s h a l l  b e  s e p ar a te d  fr o m  o th e r
s to r ag e  p i l e s  o r  ar e a s  b y a t l e as t 2 5  ft ( 7 . 6  m ) .

N 4 . 3 . 1 . 4 . 5    S o l i d  s h e l f r a c ks  i n  a c c o r d a n c e  wi th  th e  r e q u i r e ‐
m e n ts  o f S e c ti o n  2 0 . 1 9  s h a l l  n o t ap p l y to  m i s c e l l a n e o u s  s to r a ge

o f C l as s  I  th r o u g h  C l as s  I V c o m m o d i ti e s  u p  to  1 2  ft ( 3 . 7  m )  an d
Gr o u p  A p l as ti c s  u p  to  5  ft ( 1 . 5  m ) .

4 . 3 . 1 . 5  L o w- P i l e d  S to rage .

Δ 4 . 3 . 1 . 5 . 1    L o w-p i l e d  s to r a ge  o f C l a s s  I  th r o u g h  C l as s  I V
c o m m o d i ti e s  s h al l  n o t e x c e e d  1 2  ft ( 3 . 7  m )  i n  h e i g h t.

Δ 4 . 3 . 1 . 5 . 2    L o w-p i l e d  s to r a ge  o f G r o u p  A p l a s ti c s s h al l  n o t
e x c e e d  5  ft ( 1 . 5  m )  i n  h e i g h t.

4 . 3 . 1 . 6  M i s c e l l an e o us  T i re  S to rage .

4 . 3 . 1 . 6 . 1    M i s c e l l a n e o u s  ti r e  s to r ag e  s h a l l  n o t e x c e e d  2 0 0 0  ft2

( 1 8 5  m 2 ) .

4 . 3 . 1 . 6 . 2    M i s c e l l a n e o u s  ti r e  s to r a ge  p i l e s  o n -tr e ad ,  r e g ar d l e s s
o f s to r a ge  m e th o d ,  s h al l  n o t e x c e e d  2 5  ft ( 7 . 6  m )  i n  th e  d i r e c ‐
ti o n  o f th e  wh e e l  h o l e s .

4 . 3 . 1 . 7  P ro te c ti o n  C ri te ri a fo r M i s c e l l an e o u s  an d  L o w- P i l e d
S to rage .

N 4 . 3 . 1 . 7 . 1  P ro te c ti o n  C ri te ri a fo r M i s c e l l an e o u s  S to rage .

Δ 4 . 3 . 1 . 7 . 1 . 1    T h e  p r o te c ti o n  c r i te r i a  fo r  m i s c e l l a n e o u s  s to r a ge
p r o te c te d  b y c e i l i n g  s p r i n kl e r s  o n l y s h al l  b e  s e l e c te d  fr o m

Tab l e  4 . 3 . 1 . 7 . 1 . 1  a n d  1 9 . 2 . 3 . 1 . 1 i n  a c c o r d an c e  wi th  th e  d e n s i ty/
a r e a m e th o d  o f 1 9 . 2 . 3 .

4 . 3 . 1 . 7 . 1 . 2    T h e  p r o te c ti o n  c r i te r i a  fo r  m i s c e l l a n e o u s  s to r a ge
wi th  r a c ks  p r o te c te d  b y i n -r ac k s p r i n kl e r s  s h al l  b e  i n  ac c o r d ‐

an c e  wi th  2 5 . 2 . 1 .

N 4 . 3 . 1 . 7 . 1 . 3    T h e  m a x i m u m  d e s i gn  ar e a  fo r  m i s c e l l an e o u s  s to r ‐
ag e  s h a l l  n o t e x c e e d  3 0 0 0  ft2  ( 2 8 0  m 2 ) .

N 4 . 3 . 1 . 7 . 2  P ro te c ti o n  C ri te ri a fo r L o w- P i l e d  S to rage .

N 4 . 3 . 1 . 7 . 2 . 1    T h e  p r o te c ti o n  c r i te r i a  fo r  l o w-p i l e d  s to r ag e  o f
C l a s s  I  th r o u g h  C l as s  I V c o m m o d i ti e s  u p  to  a  m a x i m u m  h e i g h t

o f 1 2  ft ( 3 . 7  m )  p r o te c te d  b y c e i l i n g  s p r i n kl e r s  o n l y s h al l  b e
s e l e c te d  fr o m  Ta b l e  4 . 3 . 1 . 7 . 1 . 1  a n d  1 9 . 2 . 3 . 1 . 1  i n  ac c o r d a n c e

wi th  th e  d e n s i ty/ a r e a m e th o d  o f 1 9 . 2 . 3 .

N 4 . 3 . 1 . 7 . 2 . 2    T h e  p r o te c ti o n  c r i te r i a  fo r  l o w-p i l e d  s to r ag e  o f
C l a s s  I  th r o u g h  C l as s  I V c o m m o d i ti e s  u p  to  a  m a x i m u m  h e i g h t

o f 1 2  ft ( 3 . 7  m )  o n  o p e n  r a c ks  p r o te c te d  b y i n -r ac k s p r i n kl e r s
s h a l l  b e  i n  ac c o r d a n c e  wi th  2 5 . 2 . 2 .

N 4 . 3 . 1 . 7 . 2 . 3    L o w-p i l e d  s to r ag e  o f C l as s  I  th r o u g h  C l as s  I V
c o m m o d i ti e s  u p  to  a  m a x i m u m  h e i gh t o f 1 2  ft ( 3 . 7  m )  o n  s o l i d

s h e l f r a c ks  s h al l  b e  p r o te c te d  wi th  i n -r ac k s p r i n kl e r s  i n  a c c o r d ‐
a n c e  wi th  S e c ti o n  2 0 . 1 9  an d  2 5 . 2 . 2 . 2 ,  wi th  c o r r e s p o n d i n g c e i l ‐
i n g s p r i n kl e r  p r o te c ti o n  i n  ac c o r d a n c e  wi th  2 5 . 2 . 2 . 5 . 1 .

N 4 . 3 . 1 . 7 . 2 . 4    T h e  p r o te c ti o n  c r i te r i a  fo r  l o w-p i l e d  s to r ag e  o f
G r o u p  A p l as ti c  c o m m o d i ti e s  u p  to  a m ax i m u m  h e i g h t o f 5  ft

( 1 . 5  m )  p r o te c te d  b y c e i l i n g  s p r i n kl e r s  o n l y s h a l l  b e  s e l e c te d
fr o m  Ta b l e  4 . 3 . 1 . 7 . 1 . 1  a n d  1 9 . 2 . 3 . 1 . 1  i n  a c c o r d an c e  wi th  th e
d e n s i ty/ ar e a m e th o d  o f 1 9 . 2 . 3 .

N 4 . 3 . 1 . 7 . 2 . 5    T h e  p r o te c ti o n  c r i te r i a  fo r  l o w-p i l e d  s to r ag e  o f
G r o u p  A p l as ti c  c o m m o d i ti e s  u p  to  a m ax i m u m  h e i g h t o f 5  ft

( 1 . 5  m )  o n  o p e n  r ac ks  p r o te c te d  b y i n -r a c k s p r i n kl e r s  s h al l  b e
i n  ac c o r d an c e  wi th  2 5 . 2 . 2 .

N 4 . 3 . 1 . 7 . 2 . 6    L o w-p i l e d  s to r a ge  o f G r o u p  A p l as ti c  c o m m o d i ti e s
u p  to  a m a x i m u m  h e i gh t o f 5  ft ( 1 . 5  m )  o n  s o l i d  s h e l f r ac ks
s h a l l  b e  p r o te c te d  wi th  i n -r a c k s p r i n kl e r s  i n  a c c o r d a n c e  wi th

S e c ti o n  2 0 . 1 9  an d  2 5 . 2 . 2 . 2 ,  wi th  c o rr e s p o n d i n g c e i l i n g s p r i n ‐
kl e r  p r o te c ti o n  i n  ac c o r d an c e  wi th  2 5 . 2 . 2 . 5 . 2 .
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GE N E RAL  RE QU I RE M E N T S 1 3 - 3 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ Tab l e  4 . 3 . 1 . 7 . 1 . 1  D i s c h arge  C ri te ri a fo r M i s c e l l an e o u s  S to rage  U p  to  1 2  ft ( 3 . 7  m )  i n  H e i gh t

C o m m o d i ty Typ e  o f S to rage

S to rage  H e i gh t

M ax i m um
C e i l i n g

H e i gh t
D e s i gn

fro m
1 9 . 2 . 3 . 1 . 1 N o te

I n s i d e  H o s e

To tal  C o m b i n e d
I n s i d e  an d

O uts i d e  H o s e
D urati o n

( m i n u te s )ft m ft m gp m L/ m i n gp m L / m i n

C l as s  I  to  C l as s  I V

C l as s  I S o l i d -p i l e d ,  p al l e ti z e d ,  
b i n  b o x ,  s h e l f,  
s i n g l e - ,  d o u b l e - ,  o r  
m u l ti p l e - r o w r ac k,  
an d  b ac k- to - b ac k 
s h e l f s to r ag e

≤ 1 2 ≤ 3 . 7 — — O H 1 — 0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

C l as s  I I
≤ 1 0 ≤ 3 . 0 — — O H 1 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

2 5 0 9 5 0 9 0

C l as s  I I
> 1 0  to  ≤ 1 2

> 3 . 0  to  
≤ 3 . 7

— — O H 2 — 0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

C l as s  I I I
≤ 1 2 ≤ 3 . 7 — — O H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

2 5 0 9 5 0 9 0

C l as s  I V
≤ 1 0 ≤ 3 . 0 — — O H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

2 5 0 9 5 0 9 0

C l as s  I V P al l e ti z e d ,  b i n  b o x ,  
s h e l f,  an d  s o l i d - p i l e d

> 1 0  to  ≤ 1 2
> 3 . 0  to  

≤ 3 . 7
3 2 9 . 8 O H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

2 5 0 9 5 0 9 0

S i n g l e -,  d o u b l e -,  o r  
m u l ti p l e - r o w r ac k,  
an d  b ac k- to - b ac k 
s h e l f s to r ag e

> 1 0  to  ≤ 1 2
> 3 . 0  to  

≤ 3 . 7
3 2 9 . 8 E H 1 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

S i n g l e -,  d o u b l e -,  o r  
m u l ti p l e - r o w r ac k > 1 0  to  ≤ 1 2

> 3 . 0  to  
≤ 3 . 7

3 2 9 . 8
S e e  

C h a p te r  
2 5 .

+ 1  l e ve l  o f 
i n - r ac k

0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

G ro u p  A P l as ti c  S to rage

C ar to n e d N o n e x p a n d e d  
an d  e x p a n d e d

S o l i d -p i l e d ,  p al l e ti z e d ,  
b i n  b o x ,  s h e l f,  
s i n g l e - ,  d o u b l e - ,  o r  
m u l ti p l e - r o w r ac k,  
an d  b ac k- to - b ac k 
s h e l f s to r ag e

≤ 5 ≤ 1 . 5 — — O H 2 — 0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

> 5  to  ≤ 1 0
> 1 . 5  to  

≤ 3 . 0
1 5 4 . 6 E H 1 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

> 5  to  ≤ 1 0
> 1 . 5  to  

≤ 3 . 0
2 0 6 . 1 E H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

> 1 0  to  ≤ 1 2
> 3 . 0  to  

≤ 3 . 7
1 7 5 . 2 E H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

S o l i d -p i l e d ,  p al l e ti z e d ,  
b i n  b o x ,  s h e l f,  an d  
b a c k-to -b ac k s h e l f 
s to r ag e

> 1 0  to  ≤ 1 2
> 3 . 0  to  

≤ 3 . 7
3 2 9 . 8 E H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

S i n g l e -,  d o u b l e -,  o r  
m u l ti p l e - r o w r ac k > 1 0  to  ≤ 1 2

> 3 . 0  to  
≤ 3 . 7

3 2 9 . 8
S e e  

C h ap te r  
2 5 .

+  1  l e ve l  o f 
i n - r ac k

0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

(continues)
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I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S1 3 - 3 4

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Δ Tab l e  4 . 3 . 1 . 7 . 1 . 1   Continued

C o m m o d i ty Typ e  o f S to rage

S to rage  H e i gh t

M ax i m u m
C e i l i n g

H e i gh t
D e s i gn

fro m
1 9 . 2 . 3 . 1 . 1 N o te

I n s i d e  H o s e

To tal  C o m b i n e d
I n s i d e  an d

O uts i d e  H o s e
D urati o n

( m i n u te s )ft m ft m gp m L/ m i n gp m L / m i n

E x p o s e d N o n e x p an d e d  
a n d  e x p an d e d

S o l i d - p i l e d ,  p al l e ti z e d ,  
b i n  b o x ,  s h e l f,  
s i n g l e - ,  d o u b l e - ,  o r  
m u l ti p l e - r o w r ac k,  
an d  b ac k- to - b ac k 
s h e l f s to r ag e

≤ 5 ≤ 1 . 5 — — O H 2 — 0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

S o l i d - p i l e d ,  p al l e ti z e d ,  
b i n  b o x ,  s h e l f,  a n d  
b ac k-to - b a c k s h e l f 
s to r a ge

> 5  to  ≤ 8
> 1 . 5  to  

≤ 2 . 4
2 8 8 . 5 E H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

S o l i d - p i l e d ,  p al l e ti z e d ,  
b i n  b o x ,  s h e l f,  
s i n g l e - ,  d o u b l e - ,  o r  
m u l ti p l e - r o w r ac k,  
an d  b ac k- to - b ac k 
s h e l f s to r ag e

> 5  to  ≤ 1 0
> 1 . 5  to  

≤ 3 . 0
1 5 4 . 6 E H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

N o n e x p an d e d S o l i d - p i l e d ,  p al l e ti z e d ,  
b i n  b o x ,  s h e l f,  
s i n g l e - ,  d o u b l e - ,  o r  
m u l ti p l e - r o w r ac k,  
an d  b ac k- to - b ac k 
s h e l f s to r ag e

> 5  to  ≤ 1 0
> 1 . 5  to  

≤ 3 . 0
2 0 6 . 1 E H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

E x p an d e d S i n g l e -,  d o u b l e -,  o r  
m u l ti p l e - r o w r ac k > 5  to  ≤ 1 0

> 1 . 5  to  
≤ 3 . 0

2 0 6 . 1
S e e  

C h a p te r  
2 5 .

+ 1  l e ve l  o f 
i n - r ac k

0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

N o n e x p a n d e d  
an d  e x p a n d e d

S o l i d -p i l e d ,  p al l e ti z e d ,  
b i n  b o x ,  s h e l f,  a n d  
b ac k-to - b a c k s h e l f 
s to r a ge

> 1 0  to  ≤ 1 2
> 3 . 0  to  

≤ 3 . 7
1 7 5 . 2 E H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

S i n g l e -,  d o u b l e -,  o r  
m u l ti p l e - r o w r ac k

> 1 0  to  ≤ 1 2
> 3 . 0  to  

≤ 3 . 7
1 7 5 . 2 E H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

> 1 0  to  ≤ 1 2
> 3 . 0  to  

≤ 3 . 7
3 2 9 . 8

S e e  
C h a p te r  

2 5 .

+ 1  l e ve l  o f 
i n - r ac k

0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

T i re  S to rage

T i r e s O n  fooror  o n  s i d e
> 5  to  ≤ 1 2

> 1 . 5  to  
≤ 3 . 7

3 2 9 . 8 E H 1 — 0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
5 0 0 1 9 0 0 1 2 0

O n  foor,  o n  tr e ad ,  o r  
o n  s i d e

≤ 5 ≤ 1 . 5 — — O H 2 — 0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

S i n gl e -,  d o u b l e - ,  o r  
m u l ti p l e -r o w r ac ks ,  
o n  tr e ad  o r  o n  s i d e

≤ 5 ≤ 1 . 5 — — O H 2 — 0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

S i n gl e -r o w r ac k,  
p o r tab l e ,  o n  tr e ad  
o r  o n  s i d e

> 5  to  ≤ 1 2
> 1 . 5  to  

≤ 3 . 7
3 2 9 . 8 E H 1 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 1 9 0 0 1 2 0

S i n gl e -r o w r ac k,  fxed,  
o n  tr e ad  o r  o n  s i d e

> 5  to  ≤ 1 2
> 1 . 5  to  

≤ 3 . 7
3 2 9 . 8 E H 1 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

5 0 0 9 5 0 1 2 0

> 5  to  ≤ 1 2
> 1 . 5  to  

≤ 3 . 7
3 2 9 . 8

S e e  
C h a p te r  

2 5 .

+ 1  l e ve l  o f 
i n - r ac k

0 ,  5 0 ,  1 0 0
0 ,  1 9 0 ,  

3 8 0
2 5 0 9 5 0 9 0

Ro l l e d  P ap e r S to rage

H e a vywe i g h t an d  
m e d i u m we i g h t

O n  e n d
≤ 1 0 ≤ 3 . 0 3 0 9 . 1 O H 2 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

2 5 0 9 5 0 9 0

T i s s u e  an d  l i g h twe i g h t O n  e n d
≤ 1 0 ≤ 3 . 0 3 0 9 . 1 E H 1 — 0 ,  5 0 ,  1 0 0

0 ,  1 9 0 ,  
3 8 0

2 5 0 9 5 0 1 2 0

Full document details: NFPA 13 2022

http://www.avadocuments.com/doc/nfpa-13-2022
http://www.avadocuments.com/doc/nfpa-13-2022


GE N E RAL  RE QU I RE M E N T S 1 3 - 3 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ 4 . 3 . 1 . 7 . 2 . 7    T h e  m a x i m u m  d e s i g n  a r e a fo r  l o w-p i l e d  s to r ag e
s h a l l  n o t e x c e e d  3 0 0 0  ft2  ( 2 8 0  m 2 ) .

4 . 3 . 1 . 7 . 3  H o s e  C o n n e c ti o n s .    H o s e  c o n n e c ti o n s  s h a l l  n o t b e
r e q u i r e d  fo r  th e  p r o te c ti o n  o f m i s c e l l an e o u s  s to r a ge .

4 . 3 . 1 . 8  I n - Rac k S p ri n k l e rs .    M i s c e l l an e o u s  a n d  l o w- p i l e d  s to r ‐
a ge  i n  a c c o r d a n c e  wi th  4 . 3 . 1 . 4  th r o u gh  4 . 3 . 1 . 7  th at r e q u i r e  i n -
r a c k s p r i n kl e r s  s h al l  fo l l o w C h ap te r  2 5  fo r  th e i r  i n s tal l ati o n  an d
d e s i g n  r e q u i r e m e n ts .

4 . 3 . 2 *  L i gh t H az ard .    T h e  fo l l o wi n g s h al l  b e  p r o te c te d  wi th
l i g h t h a z a r d  o c c u p an c y c r i te r i a i n  th i s  s ta n d ar d :

( 1 ) S p a c e s  wi th  l o w q u an ti ty an d  c o m b u s ti b i l i ty o f c o n te n ts

N 4 . 3 . 3 *  O rd i n ar y H az ard  O c c u p anc i e s .

4 . 3 . 3 . 1 *  O rd i n ar y H az ard  ( G ro up  1 ) .    T h e  fo l l o wi n g s h al l  b e
p r o te c te d  wi th  O H 1  o c c u p an c y c ri te r i a  i n  th i s  s tan d ar d :

( 1 ) S p a c e s  wi th  m o d e r a te  q u a n ti ty a n d  l o w c o m b u s ti b i l i ty o f
c o n te n ts

( 2 ) S to c kp i l e s  o f c o n te n ts  wi th  l o w c o m b u s ti b i l i ty th a t d o  n o t
e x c e e d  8  ft ( 2 . 4  m )

4 . 3 . 3 . 2 *  O rd i n ar y H az ard  ( G ro up  2 ) .    T h e  fo l l o wi n g s h al l  b e
p r o te c te d  wi th  O H 2  o c c u p an c y c ri te r i a i n  th i s  s tan d ar d :

( 1 ) S p ac e s  wi th  m o d e r ate  to  h i gh  q u an ti ty a n d  c o m b u s ti b i l i ty
o f c o n te n ts

( 2 ) S to c kp i l e s  o f c o n te n ts  wi th  m o d e r ate  r ate s  o f h e a t r e l e a s e
r a te  th at d o  n o t e x c e e d  1 2  ft ( 3 . 7  m )  an d  s to c kp i l e s  o f

c o n te n ts  wi th  h i g h  r ate s  o f h e at r e l e a s e  th a t d o  n o t
e x c e e d  8  ft ( 2 . 4  m )

4 . 3 . 4 *  E x tra H az ard  ( G ro u p  1 )  ( E H 1 ) .    T h e  fo l l o wi n g s h al l  b e
p r o te c te d  wi th  E H 1  o c c u p an c y c ri te r i a i n  th i s  s tan d ar d :

( 1 ) S p ac e s  wi th  ve r y h i g h  q u an ti ty a n d  c o m b u s ti b i l i ty o f
c o n te n ts

( 2 ) S p a c e s  wh e r e  d u s t,  l i n t,  o r o th e r  m ate r i al s  a r e  p r e s e n t,
i n tr o d u c i n g  th e  p r o b ab i l i ty o f r ap i d l y d e ve l o p i n g  fres

4 . 3 . 5 *  E x tra H az ard  ( G ro u p  2 )  ( E H 2 ) .    T h e  fo l l o wi n g s h al l  b e
p r o te c te d  wi th  E H 2  o c c u p an c y c ri te r i a  i n  th i s  s tan d ar d :

( 1 ) S p a c e s  wi th  ve r y h i g h  q u an ti ty a n d  c o m b u s ti b i l i ty o f
c o n te n ts

( 2 ) S p ac e s  wi th  s u b s ta n ti al  am o u n ts  o f c o m b u s ti b l e  o r  fam‐
mable  l i q u i d s

( 3 ) S p ac e s  wh e r e  s h i e l d i n g o f c o m b u s ti b l e s  i s  e x te n s i ve

4 . 3 . 6  H i gh - P i l e d  S to rage .    S to r ag e  ar r an g e m e n ts  th a t d o  n o t
m e e t th e  r e q u i r e m e n ts  o f 4 . 3 . 1 . 4  th r o u g h  4 . 3 . 1 . 8  s h al l  b e

p r o te c te d  i n  ac c o r d a n c e  wi th  C h ap te r s  2 0  th r o u g h  2 5 .

Δ 4 . 3 . 7 *  S p e c i al  O c c u p an c y H az ard s .    S p e c i a l  o c c u p a n c i e s  s h a l l
b e  i n  a c c o r d a n c e  wi th  C h ap te r  2 7 .

•
4 . 4  S ys te m  P ro te c ti o n  Are a L i m i tati o n s .

4 . 4 . 1    T h e  m ax i m u m  foor  ar e a  o n  an y o n e  foor  to  b e  p r o te c ‐
te d  b y s p r i n kl e r s  s u p p l i e d  b y an y o n e  s p r i n kl e r  s ys te m  r i s e r  o r
c o m b i n e d  s ys te m  r i s e r  s h a l l  b e  as  fo l l o ws :

( 1 ) L i g h t h a z a r d  — 5 2 , 0 0 0  ft2  ( 4 8 3 0  m 2 )
( 2 ) O r d i n ar y h a z a r d  — 5 2 , 0 0 0  ft2  ( 4 8 3 0  m 2 )
( 3 ) * E x tr a  h az ar d  — H yd r a u l i c al l y c al c u l ate d  — 4 0 , 0 0 0  ft2

( 3 7 2 0  m 2 )
( 4 ) H i gh -p i l e d  S to r ag e  — H i gh - p i l e d  s to r ag e  ( as  defned  i n

3 . 3 . 1 0 0 )  an d  s to r a ge  c o ve r e d  b y o th e r  N F PA s ta n d ar d s  —
4 0 , 0 0 0  ft2  ( 3 7 2 0  m 2 )

( 5 ) I n -r a c k S to r ag e  — 4 0 , 0 0 0  ft2  ( 3 7 2 0  m 2 )

4 . 4 . 2    T h e  foor  ar e a o c c u p i e d  b y m e z z an i n e s  s h a l l  c o m p l y
wi th  4 . 4 . 2 . 1 ,  4 . 4 . 2 . 2 ,  o r  4 . 4 . 2 . 3 .

4 . 4 . 2 . 1    I n  a b u i l d i n g wi th  o n l y o n e  s p r i n kl e r  s ys te m ,  th e  foor
a r e a o c c u p i e d  b y m e z z an i n e s  s h al l  n o t b e  i n c l u d e d  i n  th e  ar e a

l i m i ts  o f 4 . 4 . 1 .

4 . 4 . 2 . 2    I n  a  b u i l d i n g wi th  m o r e  th a n  o n e  s p r i n kl e r  s ys te m ,  i f a
m e z z an i n e  i s  l o c ate d  e n ti r e l y wi th i n  th e  s am e  s p r i n kl e r  s ys te m
b o u n d ar y as  th e  s p r i n kl e r s  p r o te c ti n g th e  c e i l i n g ab o ve ,  th e
foor  ar e a  o c c u p i e d  b y m e z z a n i n e ( s )  s h a l l  n o t b e  i n c l u d e d  i n

th e  ar e a  l i m i ts  o f 4 . 4 . 1 .

Δ 4 . 4 . 2 . 3    I n  a b u i l d i n g wi th  m o r e  th an  o n e  s p r i n kl e r  s ys te m ,  i f
an y p o r ti o n  o f th e  m e z z an i n e  foor  a r e a i s  l o c ate d  o u ts i d e  th e
s ys te m  b o u n d ar y o f th e  r i s e r  s u p p l yi n g  th e  s p r i n kl e r s  u n d e r  th e

m e z z a n i n e ,  th e  ar e a  o f th e  m e z z a n i n e  o u ts i d e  th e  b o u n d ar y o f
th e  o ve rh e ad  s ys te m  s h al l  b e  a d d e d  to  th e  s ys te m  a r e a fr o m
wh i c h  i t i s  s u p p l i e d ,  a n d  th e  to tal  s ys te m  ar e a s h a l l  m e e t th e

l i m i ts  o f 4 . 4 . 1 .

Δ 4 . 4 . 3    Wh e r e  s i n g l e  s ys te m s  p r o te c t e x tr a h az ar d ,  h i g h -p i l e d
s to r ag e ,  o r  s to r ag e  c o ve r e d  b y o th e r  N F PA s tan d ar d s ,  an d  o r d i ‐

n ar y o r  l i g h t h a z a r d  a r e as ,  th e  e x tr a h az ar d  o r  s to r ag e  ar e a
c o ve r ag e  s h al l  n o t e x c e e d  th e  foor  ar e a specifed  fo r  th at

h a z a r d  an d  th e  to tal  ar e a  c o ve r ag e  s h a l l  n o t e x c e e d  th e  ar e a
specifed  fo r  th e  l e s s e r  h az ar d .

4 . 4 . 4    T h e  ar e a  p r o te c te d  b y a  s i n g l e  i n -r ac k s ys te m  i n c l u d e s  a l l
o f th e  foor  ar e a  o c c u p i e d  b y th e  r ac ks ,  i n c l u d i n g a i s l e s ,  r e g ar d ‐
l e s s  o f th e  n u m b e r  o f l e ve l s  o f i n - r ac k s p r i n kl e r s .

4 . 4 . 5    M u l ti p l e  b u i l d i n g s  a ttac h e d  b y c an o p i e s ,  c o ve r e d  b r e e z e ‐
ways ,  c o m m o n  r o o fs ,  o r  a c o m m o n  wa l l ( s )  s h a l l  b e  p e r m i tte d  to
b e  s u p p l i e d  b y a  s i n gl e  fre  s p r i n kl e r  r i s e r.

•
4 . 4 . 6 *  D e tac h e d  B u i l d i n gs .

4 . 4 . 6 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 4 . 4 . 6 . 2  a p p l y,  d e tac h e d
b u i l d i n g s ,  r e g ar d l e s s  o f s e p ar ati o n  d i s tan c e ,  th a t d o  n o t m e e t

th e  c r i te r i a  o f 4 . 4 . 4  s h al l  b e  p r o vi d e d  wi th  s e p ar a te  fre  s p r i n ‐
kl e r  s ys te m s .

4 . 4 . 6 . 2    Wh e n  ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n ,
d e ta c h e d  s tr u c tu r e s  s h al l  b e  p e r m i tte d  to  b e  s u p p l i e d  b y th e
fre  s p r i n kl e r  s ys te m  o f a n  a d j ac e n t b u i l d i n g .

4 . 5  Wate r S up p l y I n fo r m ati o n .

4 . 5 . 1  Wate r S u p p l y C ap ac i ty I n fo r m ati o n .    T h e  fo l l o wi n g
i n fo r m ati o n  s h al l  b e  i n c l u d e d :

( 1 ) L o c ati o n  an d  e l e vati o n  o f s tati c  an d  r e s i d u al  te s t g au ge
wi th  r e l ati o n  to  th e  r i s e r  r e fe r e n c e  p o i n t

( 2 ) F l o w l o c ati o n
( 3 ) S tati c  p r e s s u r e ,  p s i  ( b ar )
( 4 ) Re s i d u a l  p r e s s u r e ,  p s i  ( b a r )
( 5 ) F l o w,  gp m  ( L / m i n )
( 6 ) D ate
( 7 ) T i m e
( 8 ) N a m e  o f p e r s o n  wh o  c o n d u c te d  th e  te s t o r  s u p p l i e d  th e

i n fo r m ati o n
( 9 ) O th e r  s o u r c e s  o f wa te r  s u p p l y,  wi th  p r e s s u r e  o r  e l e va ti o n

4 . 5 . 1 . 1 *    Wh e r e  a waterfow te s t i s  u s e d  fo r  th e  p u r p o s e s  o f
s ys te m  d e s i gn ,  th e  te s t s h a l l  b e  c o n d u c te d  n o  m o r e  th a n
1 2  m o n th s  p r i o r  to  wo r ki n g  p l a n  s u b m i tta l  u n l e s s  o th e r wi s e

ap p r o ve d  b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n .
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I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S1 3 - 3 6

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

4 . 5 . 2  Wate r S u p p l y Tre atm e n t I n fo r m ati o n .    T h e  fo l l o wi n g
i n fo r m a ti o n  s h a l l  b e  i n c l u d e d  wh e n  wa te r  s u p p l y tr e atm e n t i s
p r o vi d e d  i n  ac c o r d an c e  wi th  5 . 1 . 4 :

( 1 ) Typ e  o f c o n d i ti o n  th at r e q u i r e s  tr e a tm e n t
( 2 ) Typ e  o f tr e atm e n t n e e d e d  to  ad d r e s s  th e  p r o b l e m
( 3 ) D e ta i l s  o f tr e atm e n t p l an

4 . 6 *  Ad d i ti ve s .    Ad d i ti ve s  o r  c h e m i c al s  i n te n d e d  to  s to p  l e aks ,
s u c h  as  s o d i u m  s i l i c ate  o r  d e r i vati ve s  o f s o d i u m  s i l i c a te ,  b r i n e ,
o r  s i m i l a r  ac ti n g  c h e m i c a l s ,  s h al l  n o t b e  u s e d  i n  s p r i n kl e r
s ys te m s .

4 . 7  Ai r,  N i tro ge n ,  o r O th e r Ap p ro ve d  G as .    Wh e r e  a i r  i s  u s e d
to  c h a r ge ,  m ai n ta i n ,  o r  s u p e r vi s e  s p r i n kl e r  s ys te m s ,  n i tr o g e n  o r
o th e r  ap p r o ve d  ga s  s h al l  al s o  b e  p e r m i tte d  to  b e  u s e d .

4 . 8 *  S u p p o r t o f N o n s p ri n kl e r S ys te m  C o m p o n e n ts .    S p r i n kl e r
s ys te m  c o m p o n e n ts  s h al l  n o t b e  u s e d  to  s u p p o r t n o n s p r i n kl e r
s ys te m  c o m p o n e n ts  u n l e s s  e x p r e s s l y p e r m i tte d  b y th i s  s ta n d a r d .

4 . 9  N o n c o m b us ti b l e  M ate ri al s  an d  L i m i te d - C o m b u s ti b l e  M ate ‐
ri al s .

4 . 9 . 1 *  N o n c o m b u s ti b l e  M ate ri al .

4 . 9 . 1 . 1    A m a te r i al  th at c o m p l i e s  wi th  an y o f th e  fo l l o wi n g  s h a l l
b e  c o n s i d e r e d  a n o n c o m b u s ti b l e  m ate r i a l :

( 1 ) * T h e  m a te r i al ,  i n  th e  fo r m  i n  wh i c h  i t i s  u s e d ,  an d  u n d e r
th e  c o n d i ti o n s  an ti c i p ate d ,  wi l l  n o t i gn i te ,  b u r n ,  s u p p o r t
c o m b u s ti o n ,  o r  r e l e a s e  fammable  vap o r s  wh e n  s u b j e c te d

to  fre  o r  h e a t.
( 2 ) T h e  m ate r i a l  i s  r e p o r te d  a s  p a s s i n g AS T M  E 1 3 6 ,  Standard

Test Method for Assessing Combustibility of Materials Using a
Vertical Tube Furnace at 750°C.

( 3 ) T h e  m ate r i al  i s  r e p o r te d  as  c o m p l yi n g wi th  th e  p a s s / fa i l
c r i te r i a o f AS T M  E 1 3 6  wh e n  te s te d  i n  ac c o r d an c e  wi th

th e  te s t m e th o d  an d  p r o c e d u r e  i n  AS T M  E 2 6 5 2 ,  Standard
Test Method for Assessing Combustibility of Materials Using a
Tube Furnace with a Cone-shaped Airfow Stabilizer,  at 750°C.

[ 5 0 0 0 : 7 . 1 . 4 . 1 . 1 ]

4 . 9 . 1 . 2    Wh e r e  th e  te r m  limited-combustible i s  u s e d  i n  th i s  s ta n d ‐
ar d ,  i t s h al l  a l s o  i n c l u d e  th e  te r m  noncombustible.
[ 5 0 0 0 : 7 . 1 . 4 . 1 . 2 ]

Δ 4 . 9 . 2 *  L i m i te d - C o m b u s ti b l e  M ate ri al .    A m ate r i a l  s h a l l  b e
c o n s i d e r e d  a l i m i te d - c o m b u s ti b l e  m a te r i al  wh e r e  b o th  o f th e

fo l l o wi n g  c o n d i ti o n s  o f 4 . 9 . 2 ( 1 )  a n d  4 . 9 . 2 ( 2 ) ,  a n d  th e  c o n d i ‐
ti o n s  o f e i th e r  4 . 9 . 2 . 1  o r  4 . 9 . 2 . 2 ,  ar e  m e t:

( 1 ) T h e  m ate r i a l  d o e s  n o t c o m p l y wi th  th e  r e q u i r e m e n ts  fo r  a
n o n c o m b u s ti b l e  m ate r i al  i n  ac c o r d an c e  wi th  4 . 9 . 1 .

( 2 ) T h e  m a te r i al ,  i n  th e  fo r m  i n  wh i c h  i t i s  u s e d ,  e x h i b i ts  a
p o te n ti a l  h e at val u e  n o t e x c e e d i n g 3 5 0 0  B tu / l b  ( 8 1 5 0  kJ /
kg ) ,  wh e n  te s te d  i n  ac c o r d an c e  wi th  N F PA 2 5 9 .

[ 5 0 0 0 : 7 . 1 . 4 . 2 ]

4 . 9 . 2 . 1    T h e  m ate r i a l  s h a l l  h ave  a s tr u c tu r a l  b as e  o f n o n c o m ‐
b u s ti b l e  m ate r i a l  wi th  a s u r fac i n g  n o t e x c e e d i n g  a th i c kn e s s  o f

1 ∕8  i n .  ( 3 . 2  m m )  wh e r e  th e  s u r fac i n g e x h i b i ts  a fame  s p r e ad
i n d e x  n o t g r e ate r  th a n  5 0  wh e n  te s te d  i n  a c c o r d an c e  wi th

AS T M  E 8 4 ,  Standard Test Method for Surface Burning Characteris‐
tics of Building Materials,  o r  U L  7 2 3 ,  Standard for Test for Surface
Burning Characteristics of Building Materials.  [ 5 0 0 0 : 7 . 1 . 4 . 2 . 1 ]

4 . 9 . 2 . 2    T h e  m a te r i al  s h a l l  b e  c o m p o s e d  o f m ate r i a l s  th at i n
th e  fo r m  an d  th i c kn e s s  u s e d ,  n e i th e r  e x h i b i t a fame  s p r e ad

i n d e x  g r e ate r  th a n  2 5  n o r  e vi d e n c e  o f c o n ti n u e d  p r o g r e s s i ve
c o m b u s ti o n  wh e n  te s te d  i n  ac c o r d an c e  wi th  AS T M  E 8 4  o r
U L  7 2 3  a n d  ar e  o f s u c h  c o m p o s i ti o n  th at al l  s u r fac e s  th at

wo u l d  b e  e x p o s e d  b y c u tti n g th r o u g h  th e  m ate r i al  o n  a n y p l an e
wo u l d  n e i th e r  e x h i b i t a fame  s p r e a d  i n d e x  gr e a te r  th an  2 5  n o r

e x h i b i t e vi d e n c e  o f c o n ti n u e d  p r o g r e s s i ve  c o m b u s ti o n  wh e n
te s te d  i n  ac c o r d an c e  wi th  AS T M  E 8 4  o r  U L  7 2 3 .

[ 5 0 0 0 : 7 . 1 . 4 . 2 . 2 ]

4 . 9 . 2 . 3    M ate r i al s  s h al l  b e  c o n s i d e r e d  l i m i te d -c o m b u s ti b l e
m a te r i al s  wh e r e  te s te d  i n  a c c o r d an c e  wi th  AS T M  E 2 9 6 5 ,  Stand‐

ard Test Method for Determination of Low Levels of Heat Release Rate
for Materials and Products Using an Oxygen Consumption Calorime‐

ter,  at a n  i n c i d e n t fux  o f 7 5  kW/ m 2  fo r  a 2 0 - m i n u te  e x p o s u r e ,
an d  b o th  th e  fo l l o wi n g  c o n d i ti o n s  a re  m e t:

( 1 ) T h e  p e ak h e a t r e l e as e  r a te  s h al l  n o t e x c e e d  1 5 0  kW/ m 2

fo r  l o n g e r  th an  1 0  s e c o n d s .
( 2 ) T h e  to ta l  h e at r e l e as e d  s h a l l  n o t e x c e e d  8  M J / m 2 .
[ 5 0 0 0 : 7 . 1 . 4 . 2 . 3 ]

4 . 9 . 2 . 4    Wh e r e  th e  te r m  limited-combustible i s  u s e d  i n  th i s  s ta n d ‐
ar d ,  i t s h al l  a l s o  i n c l u d e  th e  te r m  noncombustible.

[ 5 0 0 0 : 7 . 1 . 4 . 2 . 4 ]
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WAT E R S U P P L I E S 1 3 - 3 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

C h ap te r 5    Wate r S u p p l i e s

5 . 1  G e n e ral .

5 . 1 . 1  N um b e r o f S u p p l i e s .    E ve r y a u to m a ti c  s p r i n kl e r  s ys te m
s h a l l  h a ve  a t l e a s t o n e  au to m ati c  wate r  s u p p l y.

5 . 1 . 2  C ap ac i ty.    Wa te r  s u p p l i e s  s h al l  b e  c a p ab l e  o f p r o vi d i n g
th e  r e q u i r e d  fow an d  p r e s s u r e  fo r  th e  r e m o te  d e s i g n  ar e a
d e te r m i n e d  u s i n g  th e  r e q u i r e m e n ts  a n d  p r o c e d u r e s  a s  s p e c i ‐
fed  i n  C h ap te r s  1 9  th r o u g h  2 7  i n c l u d i n g h o s e  s tr e a m  al l o w‐

an c e  wh e r e  ap p l i c ab l e  fo r  th e  r e q u i r e d  d u r ati o n .

5 . 1 . 3 *  S i z e  o f Fi re  M ai n s .

5 . 1 . 3 . 1    E x c e p t as  p r o vi d e d  i n  5 . 1 . 3 . 2  o r  5 . 1 . 3 . 3 ,  n o  p i p e
s m a l l e r  th a n  6  i n .  ( 1 5 0  m m )  i n  d i am e te r  s h al l  b e  i n s tal l e d  as  a
p r i vate  s e r vi c e  m a i n .

Δ 5 . 1 . 3 . 2    S i z e s  s m a l l e r  th a n  6  i n .  ( 1 5 0  m m )  fo r  fre  m a i n s  th at
d o  n o t s u p p l y h yd r an ts  s h a l l  b e  p e r m i tte d ,  p r o vi d e d  th at

h yd r a u l i c  c al c u l a ti o n s  s h o w th e  m ai n  wi l l  s u p p l y th e  to tal
d e m an d  a t th e  ap p r o p r i a te  p r e s s u r e .

5 . 1 . 3 . 3    Wh e r e  a  s i n g l e  m ai n  l e s s  th an  4  i n .  ( 1 0 0  m m )  i n  d i am ‐
e te r  s e r ve s  b o th  fre  s ys te m s  an d  o th e r  u s e s ,  th e  non-fre
d e m an d  s h al l  b e  ad d e d  to  th e  h yd r au l i c  c a l c u l ati o n s  fo r  th e
fre  s ys te m  at th e  p o i n t o f c o n n e c ti o n  u n l e s s  p r o vi s i o n s  h a ve

b e e n  m a d e  to  a u to m a ti c a l l y i s o l ate  th e  non-fre  d e m a n d  d u r i n g
a fre  e ve n t.

Δ 5 . 1 . 3 . 4     F o r  p i p e  s c h e d u l e  s ys te m s ,  th e  u n d e r gr o u n d  s u p p l y
p i p e  s h a l l  b e  at l e as t as  l a r ge  as  th e  s ys te m  r i s e r.

5 . 1 . 4 *  Wate r S u p p l y Tre atm e n t.

Δ 5 . 1 . 4 . 1  Wate r S up p l i e s  an d  E n vi ro n m e n tal  C o n d i ti o n s .

N 5 . 1 . 4 . 1 . 1    Wa te r  s u p p l i e s  a n d  e n vi r o n m e n ta l  c o n d i ti o n s  s h a l l
b e  e val u ate d  fo r  th e  e x i s te n c e  o f m i c r o b e s  an d  c o n d i ti o n s  th at
c o n tr i b u te  to  m i c r o b i o l o g i c al l y infuenced  c o r r o s i o n  ( M I C ) .

N 5 . 1 . 4 . 1 . 2    Wh e r e  c o n d i ti o n s  th at c o n tr i b u te  to  M I C  ar e  fo u n d ,
th e  o wn e r ( s )  s h al l  n o ti fy th e  s p r i n kl e r  s ys te m  i n s tal l e r  an d

d e ve l o p  a  p l an  to  tr e a t th e  s ys te m  u s i n g  o n e  o f th e  fo l l o wi n g
m e th o d s :

( 1 ) I n s tal l  s ys te m  p i p i n g th at wi l l  n o t b e  a ffe c te d  b y th e  M I C
m i c r o b e s

( 2 ) Tr e at a l l  wate r  th at e n te r s  th e  s ys te m  u s i n g a  l i s te d  b a c te ‐
r i al  i n h i b i to r

( 3 ) I m p l e m e n t an  ap p r o ve d  p l an  fo r  m o n i to r i n g th e  i n te r i o r
c o n d i ti o n s  o f th e  p i p e  at e s ta b l i s h e d  ti m e  i n te r val s  an d
l o c ati o n s

( 4 ) I n s tal l  a  c o rr o s i o n  m o n i to r i n g s tati o n  an d  m o n i to r  at
e s tab l i s h e d  i n te r val s

Δ 5 . 1 . 4 . 2  C o r ro s i o n .

N 5 . 1 . 4 . 2 . 1    Wa te r  s u p p l i e s  a n d  e n vi r o n m e n ta l  c o n d i ti o n s  s h a l l
b e  e val u ate d  fo r  c o n d i ti o n s  th at c o n tr i b u te  to  u n u s u a l  c o r r o ‐
s i ve  p r o p e r ti e s .

N 5 . 1 . 4 . 2 . 2    Wh e r e  c o n d i ti o n s  ar e  fo u n d  th at c o n tr i b u te  to
u n u s u a l  c o r r o s i ve  p r o p e r ti e s ,  th e  o wn e r ( s )  s h a l l  n o ti fy th e

s p r i n kl e r  s ys te m  i n s ta l l e r  an d  a  p l an  s h al l  b e  d e ve l o p e d  to  tr e at
th e  s ys te m  u s i n g a t l e a s t o n e  o f th e  fo l l o wi n g m e th o d s :

( 1 ) I n s tal l  s ys te m  p i p i n g th at i s  c o r r o s i o n  r e s i s ta n t
( 2 ) Tr e a t wa te r  th at e n te r s  th e  s ys te m  u s i n g  a l i s te d  c o r r o s i o n

i n h i b i to r

( 3 ) I m p l e m e n t a n  ap p r o ve d  p l an  fo r  m o n i to r i n g th e  i n te r i o r
c o n d i ti o n s  o f th e  p i p e  a t e s tab l i s h e d  i n te r val s  a n d  l o c a‐

ti o n s
( 4 ) I n s tal l  ap p r o ve d  c o r r o s i o n  m o n i to r i n g  s ta ti o n s  a n d  m o n i ‐

to r  at e s tab l i s h e d  i n te r val s
( 5 ) F i l l  d r y- p i p e  o r  p r e ac ti o n  s ys te m s  wi th  at l e as t 9 8  p e r c e n t

p u r e  n i tr o g e n  i n  l i e u  o f ai r  to  m i ti ga te  a ga i n s t c o r r o s i o n
( 6 ) U s e  a  l i s te d  n i tr o g e n  ge n e r a to r  th a t i s  s i z e d  an d  i n s tal l e d

i n  ac c o r d an c e  wi th  th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s

Δ 5 . 1 . 4 . 3  I n h i b i to rs .

N 5 . 1 . 4 . 3 . 1    Wh e r e  u s e d ,  l i s te d  b a c te r i al  i n h i b i to r s  a n d / o r  c o r r o ‐
s i o n  i n h i b i to r s  s h al l  b e  c o m p a ti b l e  wi th  s ys te m  c o m p o n e n ts .

N 5 . 1 . 4 . 3 . 2    Wh e r e  u s e d  to g e th e r,  l i s te d  b ac te r i al  i n h i b i to r s  an d
c o r r o s i o n  i n h i b i to r s  s h a l l  b e  c o m p ati b l e  wi th  e a c h  o th e r.

5 . 1 . 5  Ar ran ge m e n t.

5 . 1 . 5 . 1  C o n n e c ti o n  B e twe e n  U n d e rgro u n d  an d  Ab o ve gro un d
P i p i n g.

Δ 5 . 1 . 5 . 1 . 1    T h e  c o n n e c ti o n  b e twe e n  th e  s ys te m  p i p i n g an d
u n d e r g r o u n d  p i p i n g s h al l  b e  m a d e  wi th  a  tr an s i ti o n  p i e c e  i n

ac c o r d an c e  wi th  6 . 2 . 3  o r  6 . 2 . 3 . 1 th a t i s  p r o p e r l y s tr ap p e d  o r
fa s te n e d  b y a p p r o ve d  d e vi c e s .

5 . 1 . 5 . 1 . 2    Wh e r e  r e q u i r e d  d u e  to  specifc  m e c h a n i c al  o r  e n vi ‐
r o n m e n tal  c o n d i ti o n s ,  th e  tr an s i ti o n  p i e c e  s h a l l  b e  p r o te c te d

a ga i n s t p o s s i b l e  d am ag e  fr o m  c o r r o s i ve  ag e n ts ,  s o l ve n t a ttac k,
o r  m e c h an i c a l  d a m ag e .

5 . 1 . 5 . 2 *  C o n n e c ti o n  P as s i n g T h ro u gh  o r U n d e r Fo un d ati o n
Wal l s .    Wh e n  s ys te m  p i p i n g p i e r c e s  a  fo u n d ati o n  wal l  b e l o w
gr a d e  o r  i s  l o c ate d  u n d e r  th e  fo u n d ati o n  wal l ,  c l e ar a n c e  s h a l l

b e  p r o vi d e d  to  p r e ve n t b r e a ka ge  o f th e  p i p i n g  d u e  to  b u i l d i n g
s e ttl e m e n t.

5 . 1 . 6 *  M e te rs .    Wh e r e  m e te r s  ar e  r e q u i r e d  b y o th e r  au th o r i ‐
ti e s ,  th e y s h al l  b e  l i s te d .

5 . 1 . 7 *  C o n n e c ti o n  fro m  Wate r wo rks  S ys te m .

5 . 1 . 7 . 1    T h e  r e q u i r e m e n ts  o f th e  p u b l i c  h e al th  au th o r i ty
h avi n g  j u r i s d i c ti o n  s h al l  b e  d e te r m i n e d  an d  fo l l o we d .

5 . 1 . 7 . 2    Wh e r e  e q u i p m e n t i s  i n s ta l l e d  to  g u a r d  ag ai n s t p o s s i b l e
c o n tam i n a ti o n  o f th e  p u b l i c  wate r  s ys te m ,  s u c h  e q u i p m e n t an d
d e vi c e s  s h a l l  b e  l i s te d  fo r  fre  p r o te c ti o n  s e r vi c e .

5 . 2  Typ e s .

5 . 2 . 1 *    Wate r  s u p p l i e s  fo r  s p r i n kl e r  s ys te m s  s h al l  b e  o n e  o f th e
fo l l o wi n g  o r  a n y c o m b i n ati o n :

( 1 ) A c o n n e c ti o n  to  a n  ap p r o ve d  p u b l i c  o r  p r i va te  wa te r ‐
wo r ks  s ys te m  i n  a c c o r d an c e  wi th  5 . 2 . 2

( 2 ) A c o n n e c ti o n  i n c l u d i n g a  fre  p u m p  i n  ac c o r d an c e  wi th
5 . 2 . 3

( 3 ) A c o n n e c ti o n  to  a  wate r  s to r a ge  ta n k at g r ad e  o r  b e l o w
g r ad e  i n s ta l l e d  i n  ac c o r d an c e  wi th  N F PA 2 2  an d  flled
fr o m  a n  ap p r o ve d  s o u r c e

( 4 ) A c o n n e c ti o n  to  a p r e s s u r e  tan k i n  a c c o r d a n c e  wi th  5 . 2 . 4
an d  flled  fr o m  a n  a p p r o ve d  s o u r c e

( 5 ) A c o n n e c ti o n  to  a  g r avi ty ta n k i n  ac c o r d an c e  wi th  5 . 2 . 5
an d  flled  fr o m  a n  a p p r o ve d  s o u r c e

( 6 ) A p e n s to c k,  fume,  r i ve r,  l ake ,  p o n d ,  o r  r e s e r vo i r  i n
a c c o r d an c e  wi th  5 . 2 . 6

( 7 ) * A s o u r c e  o f r e c yc l e d  o r  r e c l ai m e d  wate r  wh e r e  th e  b u i l d ‐
i n g o wn e r  ( o r  th e i r  a ge n t)  h as  an al yz e d  th e  s o u r c e  o f th e
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I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S1 3 - 3 8

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

wate r  a n d  th e  tr e a tm e n t p r o c e s s  ( i f an y)  th at th e  wate r
u n d e r g o e s  b e fo r e  b e i n g  m ad e  avai l ab l e  to  th e  s p r i n kl e r
s ys te m  an d  d e te r m i n e d  th at an y m ate r i a l s ,  c h e m i c a l s ,  o r
c o n tam i n a n ts  i n  th e  wate r  wi l l  n o t b e  d e tr i m e n tal  to  th e
c o m p o n e n ts  o f th e  s p r i n kl e r  s ys te m  i t c o m e s  i n  c o n tac t
wi th

5 . 2 . 2 *  C o n n e c ti o n s  to  Wate r wo rks  S ys te m s .

5 . 2 . 2 . 1    A c o n n e c ti o n  to  a r e l i ab l e  wate r wo r ks  s ys te m  s h al l  b e
a n  ac c e p tab l e  wa te r  s u p p l y s o u r c e .

5 . 2 . 2 . 2 *    T h e  vo l u m e  an d  p r e s s u r e  o f a p u b l i c  wa te r  s u p p l y
s h a l l  b e  d e te r m i n e d  fr o m  waterfow te s t d ata o r  o th e r  ap p r o ve d
m e th o d .

5 . 2 . 3 *  P u m p s .    A s i n g l e  au to m ati c al l y c o n tr o l l e d  fre  p u m p
i n s ta l l e d  i n  a c c o r d an c e  wi th  N F PA 2 0  s h a l l  b e  a n  ac c e p tab l e

wate r  s u p p l y s o u r c e .

5 . 2 . 4  P re s s u re  Tan k s .

5 . 2 . 4 . 1  Ac c e p tab i l i ty.

5 . 2 . 4 . 1 . 1    A p r e s s u r e  ta n k i n s ta l l e d  i n  ac c o r d an c e  wi th
N F PA 2 2  s h al l  b e  a n  ac c e p tab l e  wa te r  s u p p l y s o u r c e .

5 . 2 . 4 . 1 . 2    P r e s s u r e  ta n ks  s h a l l  b e  p r o vi d e d  wi th  an  a p p r o ve d
m e a n s  fo r  au to m ati c al l y m a i n tai n i n g th e  r e q u i r e d  a i r  p r e s s u r e .

5 . 2 . 4 . 1 . 3    Wh e r e  a p r e s s u r e  ta n k i s  th e  s o l e  wa te r  s u p p l y,  an
ap p r o ve d  s u p e r vi s o r y s i g n al ( s )  s h a l l  b e  p r o vi d e d  to  i n d i c a te  l o w
ai r  p re s s u r e  a n d  l o w wate r  l e ve l  wi th  th e  s i g n al  s u p p l i e d  fr o m

a n  e l e c tr i c al  b r an c h  c i r c u i t i n d e p e n d e n t o f th e  ai r  c o m p r e s s o r

o r,  i f th e  b u i l d i n g  h as  a  fre  al a r m  s ys te m ,  c o n n e c te d  to  th e
b u i l d i n g ’ s  fre  al ar m  s ys te m .

5 . 2 . 4 . 1 . 4    P r e s s u r e  ta n ks  s h al l  n o t b e  u s e d  to  s u p p l y o th e r  th a n
s p r i n kl e r s  an d  h a n d  h o s e  a ttac h e d  to  s p r i n kl e r  p i p i n g .

5 . 2 . 4 . 2  C ap ac i ty.

5 . 2 . 4 . 2 . 1    I n  a d d i ti o n  to  th e  r e q u i r e m e n ts  o f 5 . 1 . 2 ,  th e  wa te r
c a p ac i ty o f a  p r e s s u r e  tan k s h a l l  i n c l u d e  th e  e x tr a  c ap ac i ty

n e e d e d  to  fll  d r y p i p e  o r  p r e a c ti o n  s ys te m s  wh e r e  i n s ta l l e d .

5 . 2 . 4 . 2 . 2    T h e  to ta l  vo l u m e  s h al l  b e  b as e d  o n  th e  wa te r
c a p a c i ty p l u s  th e  ai r  c a p a c i ty r e q u i r e d  b y 5 . 2 . 4 . 3 .

5 . 2 . 4 . 3 *  Wate r L e ve l  an d  Ai r P re s s u re .

5 . 2 . 4 . 3 . 1    P r e s s u r e  tan ks  s h a l l  b e  ke p t wi th  a suffcient s u p p l y
o f wate r  to  m e e t th e  d e m an d  o f th e  fre  p r o te c ti o n  s ys te m  a s
c a l c u l ate d  i n  C h a p te r  2 8  fo r  th e  d u r a ti o n  r e q u i r e d  b y C h ap ‐

te r  1 9 ,  C h ap te r  2 0 ,  o r  C h ap te r  2 7 .

5 . 2 . 4 . 3 . 2    T h e  p r e s s u r e  s h al l  b e  suffcient to  p u s h  al l  o f th e
wate r  o u t o f th e  ta n k wh i l e  m ai n ta i n i n g  th e  n e c e s s ar y r e s i d u al

p r e s s u r e  ( r e q u i r e d  b y C h a p te r  2 8 )  at th e  to p  o f th e  s ys te m .

5 . 2 . 5  G ravi ty Tan k s .    An  e l e vate d  tan k i n s tal l e d  i n  ac c o r d a n c e
wi th  N F PA 2 2  s h al l  b e  an  ac c e p tab l e  wa te r  s u p p l y s o u r c e .

5 . 2 . 6  P e n s to c ks ,  Fl um e s ,  Ri ve rs ,  o r L ake s .    Wate r  s u p p l y
c o n n e c ti o n s  fr o m  p e n s to c ks ,  fumes,  r i ve r s ,  l ake s ,  o r  r e s e r vo i r s
s h a l l  b e  ar r a n ge d  to  avo i d  m u d  an d  s e d i m e n t a n d  s h al l  b e

p r o vi d e d  wi th  ap p r o ve d  d o u b l e  r e m o vab l e  s c r e e n s  o r  a p p r o ve d
s tr ai n e r s  i n s ta l l e d  i n  an  ap p r o ve d  m an n e r.
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I N S TAL L AT I O N  U N D E RGRO U N D  P I P I N G 1 3 - 3 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

C h ap te r 6    I n s tal l ati o n  U n d e rgro u n d  P i p i n g

6 . 1 *  P i p i ng.    [ 2 4 : 1 0 . 1 ]

6 . 1 . 1 *    Al l  p i p i n g  u s e d  i n  p r i va te  fre  s e r vi c e  m a i n s  s h a l l  b e  i n
ac c o r d an c e  wi th  6 . 1 . 1 . 1 ,  6 . 1 . 1 . 2 ,  o r  6 . 1 . 1 . 3 .  [ 2 4 : 1 0 . 1 . 1 ]

6 . 1 . 1 . 1  U s e .    P i p i n g  m a n u fac tu r e d  i n  ac c o r d an c e  wi th  Tab l e
6 . 1 . 1 . 1  s h al l  b e  p e r m i tte d  to  b e  u s e d .  [ 2 4 : 1 0 . 1 . 1 . 1 ]

6 . 1 . 1 . 2    P i p i n g specifcally l i s te d  fo r  u s e  i n  p r i vate  fre  s e r vi c e
m a i n s  s h al l  b e  p e r m i tte d  to  b e  u s e d .  [ 2 4 : 1 0 . 1 . 1 . 2 ]

6 . 1 . 1 . 2 . 1    Wh e r e  l i s te d  p i p e  i s  u s e d ,  i t s h al l  b e  i n s tal l e d  i n
ac c o r d an c e  wi th  th e  l i s ti n g l i m i ta ti o n s  i n c l u d i n g  i n s ta l l a ti o n
i n s tr u c ti o n s .  [ 2 4 : 1 0 . 1 . 1 . 2 . 1 ]

6 . 1 . 1 . 2 . 2    Wh e r e  l i s ti n g  l i m i ta ti o n s  o r  i n s tal l a ti o n  i n s tr u c ti o n s
d i ffe r  fr o m  th e  r e q u i r e m e n ts  o f th i s  s ta n d a r d ,  th e  l i s ti n g l i m i ta‐

ti o n s  an d  i n s ta l l a ti o n  i n s tr u c ti o n s  s h al l  ap p l y.  [ 2 4 : 1 0 . 1 . 1 . 2 . 2 ]

6 . 1 . 1 . 3    S te e l  p i p i n g  m an u fa c tu r e d  i n  ac c o r d an c e  wi th  Tab l e
6 . 1 . 1 . 3  th at i s  e x te r n al l y c o a te d  an d  wr ap p e d  an d  i n te r n al l y

ga l van i z e d  s h al l  b e  p e r m i tte d  to  b e  u s e d  b e twe e n  th e  h o s e
c o u p l i n g( s )  o n  th e  fre  d e p ar tm e n t c o n n e c ti o n  an d  th e  c h e c k

val ve  i n s ta l l e d  i n  th e  fre  d e p ar tm e n t c o n n e c ti o n  p i p i n g .
[ 2 4 : 1 0 . 1 . 1 . 3 ]

6 . 1 . 1 . 3 . 1    E x te r n al  c o a ti n g a n d  wr ap p i n g a s  r e q u i r e d  b y 6 . 1 . 1 . 3
s h a l l  b e  ap p r o ve d .  [ 2 4 : 1 0 . 1 . 1 . 3 . 1 ]

6 . 1 . 1 . 4  D r y P i p e  U n d e rgro u n d .

6 . 1 . 1 . 4 . 1    Wh e r e  n e c e s s ar y to  p l ac e  p i p e  th a t wi l l  b e  u n d e r  ai r
p r e s s u r e  u n d e r g r o u n d ,  th e  p i p e  s h al l  b e  p r o te c te d  a ga i n s t
c o r r o s i o n .

6 . 1 . 1 . 4 . 2    U n p r o te c te d  c a s t-i r o n  o r  d u c ti l e -i r o n  p i p e  s h a l l  b e
p e r m i tte d  wh e r e  j o i n e d  wi th  a  g as ke te d  j o i n t l i s te d  fo r  a i r  s e r v‐

i c e  u n d e r g r o u n d .

6 . 1 . 2 *    Al l  p i p i n g u s e d  i n  p r i vate  fre  s e r vi c e  m ai n s  s h al l  b e
r a te d  fo r  th e  m a x i m u m  s ys te m  wo r ki n g  p r e s s u r e  to  wh i c h  th e

p i p i n g  i s  e x p o s e d  to  b u t s h al l  n o t b e  r ate d  a t l e s s  th a n  1 5 0  p s i
( 1 0 . 3  b ar ) .  [ 2 4 : 1 0 . 1 . 2 ]

Δ Tab l e  6 . 1 . 1 . 1  M an u fac tu ri n g S tan d ard s  fo r U n d e rgro u n d  P i p e

M ate ri al s  an d  D i m e n s i o n s S tan d ard

D uc ti l e  I ro n
C e m e n t-m o r tar  l i n i n g  fo r  d u c ti l e -i r o n  p i p e  an d  fttings AWWA C 1 0 4 / A2 1 . 4
P o l ye th yl e n e  e n c as e m e n t fo r  d u c ti l e - i r o n  p i p e  s ys te m s AWWA C 1 0 5 / A2 1 . 5
Ru b b e r-g as ke t j o i n ts  fo r  d u c ti l e - i r o n  p r e s s u r e  p i p e  an d  
fttings

AWWA C 1 1 1 / A2 1 . 1 1

F l a n ge d  d u c ti l e - i r o n  p i p e  wi th  d u c ti l e -i r o n  o r  g r ay-i r o n  
th r e a d e d  fanges

AWWA C 1 1 5 / A2 1 . 1 5

T h i c kn e s s  d e s i g n  o f d u c ti l e -i r o n  p i p e AWWA C 1 5 0 / A2 1 . 5 0
D u c ti l e -i r o n  p i p e ,  c e n tr i fu g al l y c a s t AWWA C 1 5 1 / A2 1 . 5 1
D u c ti l e  i r o n  wa te r  m ai n s  a n d  th e i r  ap p u r te n an c e s AWWA C 6 0 0
C o n c re te
Re i n fo r c e d  c o n c r e te  p r e s s u r e  p i p e ,  s te e l -c yl i n d e r  typ e AWWA C 3 0 0
P r e s tr e s s e d  c o n c r e te  p r e s s u r e  p i p e ,  s te e l -c yl i n d e r  typ e AWWA C 3 0 1
Re i n fo r c e d  c o n c r e te  p r e s s u r e  p i p e ,  n o n -c yl i n d e r  typ e AWWA C 3 0 2
Re i n fo r c e d  c o n c r e te  p r e s s u r e  p i p e ,  s te e l -c yl i n d e r  typ e ,  

p r e te n s i o n e d
AWWA C 3 0 3

C e m e n t-m o r tar  l i n i n g  o f wate r  p i p e  l i n e s  i n  p l a c e ,  4  i n .  
( 1 0 0  m m )  an d  l ar g e r

AWWA C 6 0 2

P l as ti c
P o l yvi n yl  c h l o r i d e  ( P VC )  p r e s s u r e  p i p e  an d  fab r i c a te d  
fttings,  4  i n .  th r o u g h  6 0  i n .  ( 1 0 0  m m  th r o u gh  1 , 5 0 0  m m )

AWWA C 9 0 0

P o l ye th yl e n e  ( P E )  p r e s s u r e  p i p e  an d  fttings,  4  i n .  
( 1 0 0  m m )  th r o u gh  6 3  i n .  ( 1 5 7 5  m m )  fo r  wate r wo r ks

AWWA C 9 0 6

M o l e c u l arl y o r i e n te d  p o l yvi n yl  c h l o r i d e  ( P VC O ) ,  4  i n .  
th r o u g h  2 4  i n .  ( 1 0 0  m m  th r o u gh  6 0 0  m m )  fo r  wate r,  
was te wate r,  a n d  r e c l ai m e d  wate r  s e r vi c e

AWWA C 9 0 9

B ras s
 S e am l e s s  r e d  b r as s  p i p e ,  s tan d ar d  s i z e s AS T M  B 4 3
C o p p e r
S e am l e s s  c o p p e r  tu b e AS T M  B 7 5 / B 7 5 M
S e am l e s s  c o p p e r  wa te r  tu b e AS T M  B 8 8
Wr o u g h t s e a m l e s s  c o p p e r  a n d  c o p p e r-a l l o y tu b e AS T M  B 2 5 1
S tai n l e s s  S te e l
S e am l e s s ,  we l d e d ,  an d  h e a vi l y c o l d  wo r ke d  au s te n i ti c  

s tai n l e s s  s te e l  p i p e s
AS T M  A3 1 2 / 3 1 2 M

[ 2 4 : Ta b l e  1 0 . 1 . 1 . 1 ]
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I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S1 3 - 4 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

6 . 1 . 3 *    Wh e n  l i n e d  p i p i n g  i s  u s e d ,  th e  m an u fac tu r e r ’ s  l i te r a‐
tu r e  fo r  i n te r n a l  d i am e te r  s h a l l  b e  u s e d  fo r  al l  h yd r au l i c  c a l c u ‐
l ati o n s .  [ 2 4 : 1 0 . 1 . 3 ]

6 . 1 . 4 *    Re ga r d l e s s  o f p i p e  typ e ,  u n d e r g r o u n d  p i p i n g  s h a l l  b e
p e r m i tte d  to  e x te n d  i n to  th e  b u i l d i n g  th r o u g h  th e  s l a b  o r  wa l l
n o t m o r e  th an  2 4  i n .  ( 6 0 0  m m ) .  [ 2 4 : 1 0 . 1 . 4 ]

N 6 . 1 . 4 . 1    U n d e r g r o u n d  p i p i n g e x te n d e d  ve r ti c al l y i n to  th e
b u i l d i n g  th r o u g h  th e  s l ab  s h al l  b e  i n s tal l e d  p l u m b .
[ 2 4 : 1 0 . 1 . 4 . 1 ]

6 . 2  Fi tti n gs .    [ 2 4 : 1 0 . 2 ]

6 . 2 . 1    Al l  fttings  u s e d  i n  p r i vate  fre  s e r vi c e  m ai n s  s h a l l  b e  i n
ac c o r d an c e  wi th  6 . 2 . 1 . 1  o r  6 . 2 . 1 . 2 .  [ 2 4 : 1 0 . 2 . 1 ]

6 . 2 . 1 . 1    F i tti n g s  m an u fa c tu r e d  i n  a c c o r d an c e  wi th  Tab l e  6 . 2 . 1 . 1
s h a l l  b e  p e r m i tte d  to  b e  u s e d .  [ 2 4 : 1 0 . 2 . 1 . 1 ]

6 . 2 . 1 . 2  S p e c i al  L i s te d  Fi tti n gs .    F i tti n g s  specifcally l i s te d  fo r
u s e  i n  p r i va te  fre  s e r vi c e  m ai n s  s h a l l  b e  p e r m i tte d  to  b e  u s e d .
[ 2 4 : 1 0 . 2 . 1 . 2 ]

6 . 2 . 1 . 2 . 1    Wh e r e  l i s te d  fttings  a r e  u s e d ,  th e y s h al l  b e  i n s tal l e d
i n  ac c o r d an c e  wi th  th e i r  l i s ti n g l i m i tati o n s  i n c l u d i n g  i n s tal l a‐
ti o n  i n s tr u c ti o n s .  [ 2 4 : 1 0 . 2 . 1 . 2 . 1 ]

6 . 2 . 1 . 2 . 2    Wh e r e  l i s ti n g  l i m i ta ti o n s  o r  i n s tal l a ti o n  i n s tr u c ti o n s
d i ffe r  fr o m  th e  r e q u i r e m e n ts  o f th i s  s ta n d ar d ,  th e  l i s ti n g l i m i ta‐
ti o n s  an d  i n s ta l l ati o n  i n s tr u c ti o n s  s h al l  ap p l y.  [ 2 4 : 1 0 . 2 . 1 . 2 . 2 ]

6 . 2 . 2    Al l  fttings  u s e d  i n  p r i vate  fre  s e r vi c e  m a i n s  s h al l  b e
r ate d  fo r  th e  m ax i m u m  s ys te m  wo r ki n g  p r e s s u r e  to  wh i c h  th e
fttings  ar e  e x p o s e d ,  b u t s h a l l  n o t b e  r ate d  a t l e s s  th an  1 5 0  p s i
( 1 0 . 3  b ar ) .  [ 2 4 : 1 0 . 2 . 2 ]

6 . 2 . 3    Wh e r e  fttings  i n s tal l e d  i n  a  p r i vate  fre  s e r vi c e  m ai n
m u s t b e  i n s ta l l e d  a b o ve  gr a d e ,  th e  fttings  s h al l  c o n fo r m  to
N F PA 1 3 .  [ 2 4 : 1 0 . 2 . 3 ]

6 . 2 . 3 . 1    F i tti n g s  i n  ac c o r d an c e  wi th  6 . 2 . 1  s h al l  b e  p e r m i tte d  fo r
th e  tr an s i ti o n  to  th e  ab o ve  g r o u n d  p i p i n g o r  fttings.
[ 2 4 : 1 0 . 2 . 3 . 1 ]

6 . 3  C o n n e c ti o n  o f P i p e ,  Fi tti n gs ,  an d  Ap p u r te n an c e s .
[ 2 4 : 1 0 . 3 ]

6 . 3 . 1 *    C o n n e c ti o n  o f a l l  fttings  an d  a p p u r te n a n c e s  to  p i p i n g
s h a l l  b e  i n  a c c o r d a n c e  wi th  S e c ti o n  6 . 3 .  [ 2 4 : 1 0 . 3 . 1 ]

Δ Tab l e  6 . 1 . 1 . 3  S te e l  P i p i n g fo r Fi re  D e p ar tm e n t C o n n e c ti o n s

M ate ri al s  an d  D i m e n s i o n s S tan d ard

B l a c k an d  h o t-d i p p e d  z i n c -
c o a te d  ( ga l van i z e d )  we l d e d  
an d  s e am l e s s  s te e l  p i p e  fo r  fre  
p r o te c ti o n  u s e

AS T M  A7 9 5 / A7 9 5 M

P i p e ,  s te e l ,  b l ac k an d  h o t-
d i p p e d ,  z i n c -c o ate d ,  we l d e d  
an d  s e am l e s s

AS T M  A5 3 / A5 3 M

E l e c tr i c -r e s i s tan c e -we l d e d  s te e l  
p i p e

AS T M  A1 3 5 / A1 3 5 M

[ 2 4 : Ta b l e  1 0 . 1 . 1 . 3 ]

6 . 3 . 2    C o n n e c ti o n s  o f p i p e  an d  fttings  i n d i c ate d  i n  Tab l e
6 . 1 . 1 . 1  an d  Ta b l e  6 . 2 . 1 . 1  s h a l l  b e  i n  a c c o r d a n c e  wi th  th e  r e fe r ‐

e n c e d  s tan d ar d  i n  th e  tab l e .  [ 2 4 : 1 0 . 3 . 2 ]

6 . 3 . 3  L i s te d  C o n n e c ti o n s .    C o n n e c ti o n s  u ti l i z i n g  l i s te d  p r o d ‐
u c ts  s h al l  b e  i n  ac c o r d a n c e  wi th  th e  l i s ti n g l i m i tati o n s  a n d  th e

m a n u fac tu r e r ’ s  i n s tal l a ti o n  i n s tr u c ti o n s .  [ 2 4 : 1 0 . 3 . 3 ]

6 . 3 . 3 . 1    Wh e r e  l i s ti n g  l i m i tati o n s  o r  i n s ta l l a ti o n  i n s tr u c ti o n s
d i ffe r  fr o m  th e  r e q u i r e m e n ts  o f th i s  s ta n d ar d ,  th e  l i s ti n g l i m i ta‐
ti o n s  an d  i n s ta l l a ti o n  i n s tr u c ti o n s  s h al l  ap p l y.  [ 2 4 : 1 0 . 3 . 3 . 1 ]

6 . 3 . 4  T h re ad e d  P i p e  an d  Fi tti n gs .    Wh e r e  p i p e ,  fttings  o r
a p p u r te n an c e s  a r e  c o n n e c te d  u s i n g  th r e a d s ,  al l  th r e a d s  s h a l l  b e
i n  a c c o r d an c e  wi th  AS M E  B 1 . 2 0 . 1 ,  Pipe Threads,  General Purpose

(Inch).  [ 2 4 : 1 0 . 3 . 4 ]

6 . 3 . 5  G ro o ve d  C o n n e c ti o n s .    Wh e r e  p i p e ,  fttings,  o r  ap p u r te ‐
n an c e s  ar e  c o n n e c te d  u s i n g gr o o ve s ,  th e y s h a l l  b e  c o n n e c te d  i n

a c c o r d an c e  wi th  6 . 3 . 5 . 1  th r o u g h  6 . 3 . 5 . 3 .  [ 2 4 : 1 0 . 3 . 5 ]

6 . 3 . 5 . 1    P i p e ,  fttings,  a n d  a p p u r te n an c e s  to  b e  j o i n e d  wi th
g r o o ve d  c o u p l i n g s  s h a l l  c o n tai n  c u t,  r o l l e d ,  o r  c a s t g r o o ve s  th a t
a r e  d i m e n s i o n a l l y c o m p ati b l e  wi th  th e  c o u p l i n gs .  [ 2 4 : 1 0 . 3 . 5 . 1 ]

6 . 3 . 5 . 2    P i p e ,  fttings,  a n d  a p p u r te n a n c e s  th a t a r e  c o n n e c te d
wi th  g r o o ve d  c o u p l i n gs  an d  ar e  p a r t o f a  l i s te d  a s s e m b l y s h a l l

b e  p e r m i tte d  to  b e  u s e d .  [ 2 4 : 1 0 . 3 . 5 . 2 ]

6 . 3 . 5 . 3 *    P i p e  j o i n e d  wi th  g r o o ve d  fttings  s h a l l  b e  j o i n e d  b y a
l i s te d  c o m b i n a ti o n  o f fttings,  ga s ke ts ,  an d  g r o o ve s .

[ 2 4 : 1 0 . 3 . 5 . 3 ]

6 . 3 . 6  C o p p e r Tu b e .    Al l  j o i n ts  fo r  th e  c o n n e c ti o n  o f c o p p e r
tu b e  s h a l l  b e  b r az e d  o r  j o i n e d  u s i n g  p r e s s u r e  fttings  a s  s p e c i ‐
fed  i n  Ta b l e  6 . 2 . 1 . 1 .  [ 2 4 : 1 0 . 3 . 6 ]

Δ Tab l e  6 . 2 . 1 . 1  Fi tti n gs  M ate ri al s  an d  D i m e n s i o n s

M ate ri al s  an d  D i m e n s i o n s S tan d ard

C as t I ro n
G r ay i r o n  th r e ad e d  fttings,  

c l as s e s  1 2 5  an d  2 5 0
AS M E  B 1 6 . 4

G r ay i r o n  p i p e  fanges  an d  
fanged  fttings,  c l as s e s  2 5 ,  
1 2 5 ,  an d  2 5 0

AS M E  B 1 6 . 1

D uc ti l e  I ro n
D u c ti l e -i r o n  a n d  g r ay-i r o n  fttings AWWA C 1 1 0 / A2 1 . 1 0
D u c ti l e -i r o n  c o m p a c t fttings AWWA C 1 5 3 / A2 1 . 5 3
M al l e ab l e  I ro n
M al l e ab l e  i r o n  th r e ad e d  fttings,  

c l as s e s  1 5 0  an d  3 0 0
AS M E  B 1 6 . 3

C o p p e r
Wr o u g h t c o p p e r  an d  c o p p e r  

a l l o y s o l d e r  j o i n t p r e s s u r e  
fttings

AS M E  B 1 6 . 2 2

C as t c o p p e r  al l o y s o l d e r  j o i n t 
p r e s s u r e  ftting

AS M E  B 1 6 . 1 8

B ro n z e  Fi tti n gs
C as t c o p p e r  al l o y th r e ad e d  
fttings,  c l a s s e s  1 2 5  a n d  2 5 0

AS M E  B 1 6 . 1 5

S tai n l e s s  S te e l
Wr o u g h t a u s te n i ti c  s tai n l e s s  s te e l  

p i p e  fttings
AS T M  A4 0 3 / A4 0 3 M

[ 2 4 : Ta b l e  1 0 . 2 . 1 . 1 ]
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I N S TAL L AT I O N  U N D E RGRO U N D  P I P I N G 1 3 - 4 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

6 . 4  P ro te c ti o n  o f P ri vate  Fi re  S e r vi c e  M ai n s .    [ 2 4 : 1 0 . 4 ]

6 . 4 . 1  P ro te c ti o n  fro m  C o r ro s i o n .    [ 2 4 : 1 0 . 4 . 1 ]

6 . 4 . 1 . 1  C o ati n gs .    Al l  b o l te d  j o i n t ac c e s s o r i e s  s h al l  b e  c l e an e d
an d  th o r o u g h l y c o a te d  wi th  a s p h al t o r  o th e r  c o r r o s i o n -
r e ta r d i n g  m ate r i al  afte r  i n s tal l ati o n .  [ 2 4 : 1 0 . 4 . 1 . 1 ]

6 . 4 . 1 . 2    T h e  r e q u i r e m e n ts  o f 6 . 3 . 5 . 3  s h al l  n o t ap p l y to  e p o x y-
c o a te d  fttings,  va l ve s ,  gl an d s ,  o r  o th e r  a c c e s s o r i e s .
[ 2 4 : 1 0 . 4 . 1 . 2 ]

6 . 4 . 1 . 3 *    Wh e r e  i t i s  n e c e s s ar y to  j o i n  m e tal  p i p e  wi th  p i p e  o f
d i s s i m i l ar  m e ta l ,  th e  j o i n t s h a l l  b e  i n s u l ate d  ag ai n s t th e  p a s s a ge
o f an  e l e c tr i c  c u r r e n t u s i n g  a n  ap p r o ve d  m e th o d .  [ 2 4 : 1 0 . 4 . 1 . 3 ]

Δ 6 . 4 . 2 *  P ro te c ti o n  o f P i p i n g.    [ 2 4 : 1 0 . 4 . 2 ]

6 . 4 . 2 . 1  P ro te c ti o n  fro m  Fre e z i n g.    T h e  d e p th  o f c o ve r  fo r
p r i vate  fre  s e r vi c e  m a i n s  a n d  th e i r  ap p u r te n a n c e s  to  p r o te c t
ag ai n s t fr e e z i n g  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 4 . 2 .  [ 2 4 : 1 0 . 4 . 2 . 1 ]

6 . 4 . 2 . 1 . 1 *    T h e  to p  o f th e  p i p e  s h al l  b e  b u r i e d  n o t l e s s  th a n
1  ft ( 3 0 0  m m )  b e l o w th e  fr o s t l i n e  fo r  th e  l o c al i ty.
[ 2 4 : 1 0 . 4 . 2 . 1 . 1 ]

6 . 4 . 2 . 1 . 2    T h e  d e p th  o f p i p i n g  s h a l l  b e  m e a s u r e d  fr o m  th e  to p
o f th e  p i p i n g to  th e  fnal  g r ad e .  [ 2 4 : 1 0 . 4 . 2 . 1 . 2 ]

6 . 4 . 2 . 1 . 3    Wh e r e  l i s te d  p i p i n g  i s  u s e d  an d  th e  b u r y d e p th
d i ffe r s  fr o m  th i s  s ta n d a r d ,  th e  l i s ti n g  l i m i tati o n s  s h a l l  ap p l y.
[ 2 4 : 1 0 . 4 . 2 . 1 . 3 ]

6 . 4 . 2 . 1 . 4    Wh e r e  p r i vate  fre  s e r vi c e  m ai n s  a r e  i n s tal l e d  ab o ve
gr o u n d ,  th e y s h a l l  b e  p r o te c te d  fr o m  fr e e z i n g  i n  a c c o r d a n c e
wi th  N F PA 1 3 .  [ 2 4 : 1 0 . 4 . 2 . 1 . 4 ]

6 . 4 . 2 . 1 . 5    P r i vate  fre  s e r vi c e  m ai n s  i n s tal l e d  i n  wa te r  r a c e ways
o r  s h al l o w s tr e am s  s h a l l  b e  i n s tal l e d  s o  th at th e  p i p i n g wi l l
re m a i n  i n  th e  r u n n i n g wa te r  th r o u g h o u t th e  ye a r.
[ 2 4 : 1 0 . 4 . 2 . 1 . 5 ]

6 . 4 . 2 . 1 . 6    Wh e r e  p i p i n g  i s  i n s ta l l e d  ad j a c e n t to  a ve r ti c a l  fa c e ,
i t s h al l  b e  i n s tal l e d  fr o m  th e  ve r ti c al  fa c e  at th e  s am e  d i s ta n c e
as  i f th e  p i p i n g  we r e  b u r i e d .  [ 2 4 : 1 0 . 4 . 2 . 1 . 6 ]

6 . 4 . 2 . 1 . 7    P r o te c ti o n  o f p r i vate  fre  s e r vi c e  m ai n s  fr o m  fr e e z i n g
u s i n g  h e at tr a c i n g s h al l  b e  p e r m i tte d  wh e n  th e  h e at tr a c i n g i s
specifcally l i s te d  fo r  u n d e r gr o u n d  u s e .  [ 2 4 : 1 0 . 4 . 2 . 1 . 7 ]

6 . 4 . 2 . 1 . 7 . 1    H e at tr ac i n g  n o t l i s te d  fo r  u n d e r g r o u n d  u s e  s h a l l
b e  p e r m i tte d  wh e n  p i p i n g i s  i n s tal l e d  i n  ac c o r d an c e  wi th  6 . 1 . 4 .
[ 2 4 : 1 0 . 4 . 2 . 1 . 7 . 1 ]

6 . 4 . 2 . 2  P ro te c ti o n  fro m  M e c h an i c al  D am age .    T h e  d e p th  o f
c o ve r  fo r  p r i vate  fre  s e r vi c e  m ai n s  a n d  th e i r  ap p u r te n an c e s  to
p r o te c t ag ai n s t m e c h a n i c al  d am a ge  s h al l  b e  i n  ac c o r d a n c e  wi th
6 . 4 . 2 . 2 .  [ 2 4 : 1 0 . 4 . 2 . 2 ]

6 . 4 . 2 . 2 . 1    T h e  d e p th  o f p i p i n g  s h a l l  b e  m e a s u r e d  fr o m  th e  to p
o f th e  p i p i n g to  th e  fnal  g r ad e .  [ 2 4 : 1 0 . 4 . 2 . 2 . 1 ]

6 . 4 . 2 . 2 . 2    I n  l o c a ti o n s  wh e r e  fr e e z i n g  i s  n o t a fa c to r,  th e  d e p th
o f c o ve r  s h a l l  n o t b e  l e s s  th an  3 0  i n .  ( 7 5 0  m m )  b e l o w g r ad e  to
p r e ve n t m e c h an i c a l  d a m a ge .  [ 2 4 : 1 0 . 4 . 2 . 2 . 2 ]

6 . 4 . 2 . 2 . 2 . 1    Wh e r e  l i s te d  p i p i n g  i s  u s e d  an d  th e  b u r y d e p th
d i ffe r s  fr o m  th i s  s ta n d a r d ,  th e  l i s ti n g  l i m i tati o n s  s h a l l  ap p l y.
[ 2 4 : 1 0 . 4 . 2 . 2 . 2 . 1 ]

6 . 4 . 2 . 2 . 3    P r i vate  fre  s e r vi c e  m a i n s  i n s ta l l e d  u n d e r  d r i ve ways
o r  r o ad ways  s h al l  b e  b u r i e d  at a  m i n i m u m  d e p th  o f 3 6  i n .

( 9 0 0  m m ) .  [ 2 4 : 1 0 . 4 . 2 . 2 . 3 ]

6 . 4 . 2 . 2 . 3 . 1    S i d e wal ks ,  wal kwa ys ,  a n d  o th e r  p a ve d  o r  c o n c r e te
p e d e s tr i an  p a s s a ge ways  s h al l  n o t b e  r e q u i r e d  to  c o m p l y wi th

6 . 4 . 2 . 2 . 3 .  [ 2 4 : 1 0 . 4 . 2 . 2 . 3 . 1 ]

6 . 4 . 2 . 2 . 4    P r i va te  fre  s e r vi c e  m a i n s  i n s tal l e d  u n d e r  r ai l r o ad
tr a c ks  s h a l l  b e  b u r i e d  a t a m i n i m u m  d e p th  o f 4  ft ( 1 . 2  m ) .
[ 2 4 : 1 0 . 4 . 2 . 2 . 4 ]

6 . 4 . 2 . 2 . 4 . 1    Wh e r e  r ai l r o ad  o p e r ato r s  r e q u i r e  a gr e a te r  d e p th
o f b u r y,  th e  gr e a te r  d e p th  s h a l l  a p p l y.  [ 2 4 : 1 0 . 4 . 2 . 2 . 4 . 1 ]

6 . 4 . 2 . 2 . 5    P r i vate  fre  s e r vi c e  m a i n s  i n s tal l e d  u n d e r  l a r ge  p i l e s
o f h e a vy c o m m o d i ti e s  o r  s u b j e c t to  h e avy s h o c k a n d  vi b r ati o n s

s h a l l  b e  b u r i e d  a t a  m i n i m u m  d e p th  o f 4  ft ( 1 . 2  m ) .
[ 2 4 : 1 0 . 4 . 2 . 2 . 5 ]

6 . 4 . 2 . 2 . 6    Wh e r e  p r i vate  fre  s e r vi c e  m ai n s  a r e  i n s tal l e d  ab o ve
gr o u n d ,  th e y s h al l  b e  p r o te c te d  wi th  b o l l a r d s  o r  o th e r  m e a n s  a s
ap p r o ve d  b y th e  AH J  wh e n  s u b j e c t to  m e c h an i c a l  d am ag e .

[ 2 4 : 1 0 . 4 . 2 . 2 . 6 ]

6 . 4 . 3  P ri vate  Fi re  S e r vi c e  M ai n s  B e n e ath  B u i l d i n gs .    E x c e p t a s
p e r m i tte d  b y 6 . 4 . 3 ,  p r i va te  fre  s e r vi c e  m ai n s  s h al l  n o t b e  i n s tal ‐

l e d  b e n e ath  b u i l d i n gs .  [ 2 4 : 1 0 . 4 . 3 ]

6 . 4 . 3 . 1 *    P r i va te  fre  s e r vi c e  m ai n s  s u p p l yi n g  fre  p r o te c ti o n
s ys te m s  wi th i n  th e  b u i l d i n g  s h a l l  b e  p e r m i tte d  to  e x te n d  h o r i ‐

z o n ta l l y n o  m o r e  th an  1 0  ft ( 3 . 0  m )  c u m u l a ti ve l y,  a s  m e a s u r e d
fr o m  th e  o u ts i d e  o f th e  b u i l d i n g,  u n d e r  th e  b u i l d i n g  to  th e

r i s e r  l o c ati o n .  [ 2 4 : 1 0 . 4 . 3 . 1 ]

6 . 4 . 3 . 1 . 1 *    P i p e  j o i n ts  s h al l  n o t b e  l o c ate d  d i r e c tl y u n d e r  fo u n ‐
d ati o n  fo o ti n g s .  [ 2 4 : 1 0 . 4 . 3 . 1 . 1 ]

6 . 4 . 3 . 1 . 2 *    P i p i n g  s h al l  b e  i n s tal l e d  a m i n i m u m  o f 1 2  i n .
( 3 0 0  m m )  b e l o w th e  b o tto m  o f b u i l d i n g fo u n d a ti o n s  o r  fo o t‐

e r s .  [ 2 4 : 1 0 . 4 . 3 . 1 . 2 ]

6 . 4 . 3 . 1 . 2 . 1    T h e  r e q u i r e m e n ts  o f 6 . 4 . 3 . 1 . 2  s h al l  n o t ap p l y wh e n
th e  p i p i n g i s  s l e e ve d  wi th  a n  ap p r o ve d  m a te r i al .
[ 2 4 : 1 0 . 4 . 3 . 1 . 2 . 1 ]

6 . 4 . 3 . 2 *    P r i vate  fre  s e r vi c e  m a i n s  s h al l  n o t b e  p e r m i tte d  to
e x te n d  m o r e  th an  1 0  ft ( 3  m )  u n d e r  th e  b u i l d i n g e x c e p t a s

al l o we d  i n  6 . 4 . 3 . 2 . 1 .  [ 2 4 : 1 0 . 4 . 3 . 2 ]

6 . 4 . 3 . 2 . 1 *    Wh e r e  p r i va te  fre  s e r vi c e  m a i n s  e x te n d  m o r e  th an
1 0  ft ( 3  m )  i n to  th e  b u i l d i n g ,  th e y s h al l  b e  r u n  i n  a  c o ve r e d

tr e n c h .  [ 2 4 : 1 0 . 4 . 3 . 2 . 1 ]

6 . 4 . 3 . 2 . 1 . 1 *    T h e  tr e n c h  s h al l  b e  a c c e s s i b l e  fr o m  wi th i n  th e
b u i l d i n g .  [ 2 4 : 1 0 . 4 . 3 . 2 . 1 . 1 ]

6 . 4 . 3 . 2 . 1 . 2    T h e  tr e n c h  s h a l l  h ave  r i g i d  wal l s  a n d  a  b as e .
[ 2 4 : 1 0 . 4 . 3 . 2 . 1 . 2 ]

6 . 4 . 3 . 2 . 1 . 3    T h e  tr e n c h  s h al l  b e  c o n s tr u c te d  o f n o n c o m b u s ti b l e
m a te r i al s .  [ 2 4 : 1 0 . 4 . 3 . 2 . 1 . 3 ]

6 . 4 . 3 . 2 . 1 . 4 *    P r o vi s i o n s  fo r  d r a i n i n g  wate r  s h al l  b e  p r o vi d e d  fo r
th e  tr e n c h .  [ 2 4 : 1 0 . 4 . 3 . 2 . 1 . 4 ]

6 . 4 . 3 . 2 . 1 . 5    Wh e r e  th e  p i p i n g  i n  th e  tr e n c h  i s  i n s ta l l e d  u n d e r
fo u n d ati o n s  o r  fo o te r s ,  c l e ar a n c e  s h al l  b e  p r o vi d e d  i n  ac c o r d ‐
a n c e  wi th  6 . 4 . 3 . 1 . 2  o r  6 . 4 . 3 . 1 . 2 . 1 .  [ 2 4 : 1 0 . 4 . 3 . 2 . 1 . 5 ]
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

6 . 4 . 3 . 2 . 2    P i p i n g i n  th e  tr e n c h  s h al l  b e  p e r m i tte d  to  b e  i n
ac c o r d an c e  wi th  6 . 1 . 1 .  [ 2 4 : 1 0 . 4 . 3 . 2 . 2 ]

6 . 4 . 3 . 2 . 2 . 1    Ab o ve g r o u n d  p i p i n g  i n  ac c o r d an c e  wi th  N F PA 1 3
s h a l l  b e  p e r m i tte d  to  b e  u s e d .  [ 2 4 : 1 0 . 4 . 3 . 2 . 2 . 1 ]

6 . 4 . 3 . 2 . 2 . 2    Wh e r e  p i p i n g  i n s tal l e d  i n  th e  tr e n c h  i s  i n  ac c o r d ‐
an c e  wi th  6 . 1 . 1 ,  al l  j o i n ts  s h al l  b e  r e s tr ai n e d  i n  ac c o r d an c e  wi th
6 . 6 . 2  o r  6 . 6 . 3 .  [ 2 4 : 1 0 . 4 . 3 . 2 . 2 . 2 ]

6 . 4 . 3 . 2 . 3 *    Wh e r e  p i p i n g  i s  i n s tal l e d  i n  a tr e n c h  as  p e r m i tte d
b y 6 . 4 . 3 . 2 . 1 ,  a  va l ve  s h al l  b e  p r o vi d e d  wh e r e  th e  u n d e r g r o u n d
p i p i n g  e n te r s  th e  tr e n c h .  [ 2 4 : 1 0 . 4 . 3 . 2 . 3 ]

6 . 4 . 3 . 2 . 4    Wh e n  p i p i n g  i s  i n s tal l e d  i n  a  tr e n c h ,  b u r y d e p th s  o f
6 . 4 . 2 . 2  s h al l  n o t ap p l y.  [ 2 4 : 1 0 . 4 . 3 . 2 . 4 ]

6 . 4 . 3 . 2 . 4 . 1    P i p i n g i n  th e  tr e n c h  s h al l  b e  p r o te c te d  fr o m  fr e e z ‐
i n g i n  a c c o r d an c e  wi th  6 . 4 . 2 . 1 . 4 .  [ 2 4 : 1 0 . 4 . 3 . 2 . 4 . 1 ]

6 . 5  G ro un d i n g an d  B o n d i n g.    [ 2 4 : 1 0 . 5 ]

6 . 5 . 1 *    I n  n o  c a s e  s h a l l  th e  u n d e r g r o u n d  p i p i n g b e  u s e d  as  a
gr o u n d i n g  e l e c tr o d e  fo r  e l e c tr i c a l  s ys te m s .  [ 2 4 : 1 0 . 5 . 1 ]

6 . 5 . 1 . 1 *    T h e  r e q u i r e m e n t o f 6 . 5 . 1  s h al l  n o t p r e c l u d e  th e
b o n d i n g o f th e  u n d e r g r o u n d  p i p i n g  to  th e  l i g h tn i n g p r o te c ‐
ti o n  gr o u n d i n g  s ys te m  as  r e q u i r e d  b y N F PA 7 8 0  i n  th o s e  c as e s
wh e r e  l i gh tn i n g  p r o te c ti o n  i s  p r o vi d e d  fo r  th e  s tr u c tu r e .
[ 2 4 : 1 0 . 5 . 1 . 1 ]

6 . 6 *  Re s trai n t.    P r i va te  fre  s e r vi c e  m a i n s  s h al l  b e  r e s tr a i n e d
aga i n s t m o ve m e n t at c h a n ge s  i n  d i r e c ti o n  i n  ac c o r d an c e  wi th
6 . 6 . 1 ,  6 . 6 . 2 ,  o r  6 . 6 . 3 .  [ 2 4 : 1 0 . 6 ]

6 . 6 . 1 *  T h r u s t B l o c k s .

6 . 6 . 1 . 1    T h r u s t b l o c ks  s h a l l  b e  p e r m i tte d  wh e r e  s o i l  i s  s tab l e
an d  c a p a b l e  o f r e s i s ti n g th e  a n ti c i p a te d  th r u s t fo r c e s .
[ 2 4 : 1 0 . 6 . 1 . 1 ]

6 . 6 . 1 . 2    T h r u s t b l o c ks  s h al l  b e  c o n c r e te  o f a  m i x  n o t l e a n e r
th a n  o n e  p ar t c e m e n t,  two  a n d  o n e -h al f p a r ts  s a n d ,  an d  fve
p ar ts  s to n e .  [ 2 4 : 1 0 . 6 . 1 . 2 ]

6 . 6 . 1 . 3    T h r u s t b l o c ks  s h al l  b e  p l ac e d  b e twe e n  u n d i s tu r b e d
e a r th  an d  th e  ftting to  b e  r e s tr a i n e d  an d  s h a l l  b e  c ap a b l e  o f
r e s i s ti n g th e  c a l c u l ate d  th r u s t fo r c e s .  [ 2 4 : 1 0 . 6 . 1 . 3 ]

6 . 6 . 1 . 4    Wh e r e ve r  p o s s i b l e ,  th r u s t b l o c ks  s h a l l  b e  l o c a te d  s o
th a t th e  j o i n ts  ar e  ac c e s s i b l e  fo r  r e p a i r.  [ 2 4 : 1 0 . 6 . 1 . 4 ]

6 . 6 . 2 *  Re s trai n e d  J o i n t S ys te m s .    P r i vate  fre  s e r vi c e  m ai n s
u s i n g  r e s tr ai n e d  j o i n t s ys te m s  s h al l  i n c l u d e  o n e  o r  m o r e  o f th e
fo l l o wi n g :

( 1 ) L i s te d  l o c ki n g  m e c h an i c al  o r  p u s h -o n  j o i n ts
( 2 ) L i s te d  m e c h an i c a l  j o i n ts  u ti l i z i n g  s e ts c r e w r e ta i n e r  g l an d s
( 3 ) L i s te d  b e l l  j o i n t r e s tr a i n ts
( 4 ) B o l te d  fange  j o i n ts
( 5 ) P i p e  c l am p s  an d  ti e  r o d s  i n  a c c o r d an c e  wi th  6 . 6 . 2 . 1
( 6 ) O th e r  a p p r o ve d  m e th o d s  o r  d e vi c e s
[ 2 4 : 1 0 . 6 . 2 ]

6 . 6 . 2 . 1 *  S i z i n g C l am p s ,  Ro d s ,  B o l ts ,  an d  Was h e rs .
[ 2 4 : 1 0 . 6 . 2 . 1 ]

6 . 6 . 2 . 1 . 1  C l am p s .    [ 2 4 : 1 0 . 6 . 2 . 1 . 1 ]

6 . 6 . 2 . 1 . 1 . 1    C l am p s  s h al l  h ave  th e  fo l l o wi n g d i m e n s i o n s :

( 1 ) 1 ∕2  i n .  ×  2  i n .  ( 1 3  m m  ×  5 0  m m )  fo r  4  i n .  ( 1 0 0  m m )  to  6  i n .
( 1 5 0  m m )  p i p e

( 2 ) 5 ∕8  i n .  ×  2 1 ∕2  i n .  ( 1 6  m m  ×  6 5  m m )  fo r  8  i n .  ( 2 0 0  m m )  to
1 0  i n .  ( 2 5 0  m m )  p i p e

( 3 ) 5 ∕8  i n .  ×  3  i n .  ( 1 6  m m  ×  7 5  m m )  fo r  1 2  i n .  ( 3 0 0  m m )  p i p e
[ 2 4 : 1 0 . 6 . 2 . 1 . 1 . 1 ]

6 . 6 . 2 . 1 . 1 . 2    T h e  d i a m e te r  o f a b o l t h o l e  s h a l l  b e  1 ∕8  i n .
( 3 . 2  m m )  l a r ge r  th an  th a t o f th e  c o r r e s p o n d i n g b o l t.
[ 2 4 : 1 0 . 6 . 2 . 1 . 1 . 2 ]

6 . 6 . 2 . 1 . 2  Ro d s .    [ 2 4 : 1 0 . 6 . 2 . 1 . 2 ]

6 . 6 . 2 . 1 . 2 . 1    Ro d s  s h a l l  b e  n o t l e s s  th an  5 ∕8  i n .  ( 1 6  m m )  i n  d i am ‐
e te r.  [ 2 4 : 1 0 . 6 . 2 . 1 . 2 . 1 ]

6 . 6 . 2 . 1 . 2 . 2    Tab l e  6 . 6 . 2 . 1 . 2 . 2  p r o vi d e s  th e  n u m b e r s  o f var i o u s
d i a m e te r  r o d s  th at s h al l  b e  u s e d  fo r a  gi ve n  p i p e  s i z e .

[ 2 4 : 1 0 . 6 . 2 . 1 . 2 . 2 ]

6 . 6 . 2 . 1 . 2 . 3    Wh e n  u s i n g  b o l ti n g  r o d s ,  th e  d i am e te r  o f m e c h a n i ‐
c a l  j o i n t b o l ts  s h al l  l i m i t th e  d i a m e te r  o f ro d s  to  3 ∕4  i n .  ( 2 0  m m ) .
[ 2 4 : 1 0 . 6 . 2 . 1 . 2 . 3 ]

6 . 6 . 2 . 1 . 2 . 4    T h r e ad e d  s e c ti o n s  o f r o d s  s h al l  n o t b e  fo r m e d  o r
b e n t.  [ 2 4 : 1 0 . 6 . 2 . 1 . 2 . 4 ]

6 . 6 . 2 . 1 . 2 . 5    Wh e r e  u s i n g  c l a m p s ,  r o d s  s h al l  b e  u s e d  i n  p ai r s  fo r
e ac h  c l am p .  [ 2 4 : 1 0 . 6 . 2 . 1 . 2 . 5 ]

6 . 6 . 2 . 1 . 2 . 6    As s e m b l i e s  i n  wh i c h  a r e s tr a i n t i s  m a d e  b y m e an s  o f
two  c l a m p s  c an te d  o n  th e  b ar r e l  o f th e  p i p e  s h al l  b e  p e r m i tte d

to  u s e  o n e  r o d  p e r  c l am p  i f ap p r o ve d  fo r  th e  specifc  i n s tal l a‐
ti o n  b y th e  AH J .  [ 2 4 : 1 0 . 6 . 2 . 1 . 2 . 6 ]

6 . 6 . 2 . 1 . 2 . 7    Wh e r e  u s i n g  c o m b i n ati o n s  o f r o d s ,  th e  r o d s  s h a l l
b e  s ym m e tr i c al l y s p ac e d .  [ 2 4 : 1 0 . 6 . 2 . 1 . 2 . 7 ]

6 . 6 . 2 . 1 . 3  C l am p  B o l ts .    C l am p  b o l ts  s h a l l  h ave  th e  fo l l o wi n g
d i a m e te r s :

( 1 ) 5 ∕8  i n .  ( 1 6  m m )  fo r  p i p e  4  i n .  ( 1 0 0  m m ) ,  6  i n .  ( 1 5 0  m m ) ,
an d  8  i n .  ( 2 0 0  m m )

( 2 ) 3 ∕4  i n .  ( 2 0  m m )  fo r  1 0  i n .  ( 2 5 0  m m )  p i p e
( 3 ) 7 ∕8  i n .  ( 2 2  m m )  fo r  1 2  i n .  ( 3 0 0  m m )  p i p e

[ 2 4 : 1 0 . 6 . 2 . 1 . 3 ]

6 . 6 . 2 . 1 . 4  Was h e rs .    [ 2 4 : 1 0 . 6 . 2 . 1 . 4 ]

6 . 6 . 2 . 1 . 4 . 1    Wa s h e r s  s h al l  b e  p e r m i tte d  to  b e  c as t i r o n  o r  s te e l
a n d  r o u n d  o r  s q u ar e .  [ 2 4 : 1 0 . 6 . 2 . 1 . 4 . 1 ]

Δ Tab l e  6 . 6 . 2 . 1 . 2 . 2  Ro d  N um b e r — D i am e te r C o m b i n ati o n s

N o m i n al  P i p e  S i z e 5 ∕8  i n .
( 1 6  m m )

3 ∕4  i n .
( 2 0  m m )

7 ∕8  i n .
( 2 2  m m )

1  i n .
( 2 5  m m )

 

i n . m m

4 1 0 0 2 — — —
6 1 5 0 2 — — —
8 2 0 0 3 2 — —

1 0 2 5 0 4 3 2 —
1 2 3 0 0 6 4 3 2
1 4 3 5 0 8 5 4 3
1 6 4 0 0 1 0 7 5 4

N o te :  T h i s  ta b l e  h as  b e e n  d e r i ve d  u s i n g  p r e s s u r e  o f 2 2 5  p s i  ( 1 5 . 5  b ar )
an d  d e s i g n  s tr e s s  o f 2 5 , 0 0 0  p s i  ( 1 7 2 . 4  M P a) .
[ 2 4 : Ta b l e  1 0 . 6 . 2 . 1 . 2 . 2 ]
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I N S TAL L AT I O N  U N D E RGRO U N D  P I P I N G 1 3 - 4 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

6 . 6 . 2 . 1 . 4 . 2    C a s t-i r o n  was h e r s  s h al l  h ave  th e  fo l l o wi n g  d i m e n ‐
s i o n s :

( 1 ) 5 ∕8  i n .  ×  3  i n .  ( 1 6  m m  ×  7 5  m m )  fo r  4  i n .  ( 1 0 0  m m ) ,  6  i n .
( 1 5 0  m m ) ,  8  i n .  ( 2 0 0  m m ) ,  a n d  1 0  i n .  ( 2 5 0  m m )  p i p e

( 2 ) 3 ∕4  i n .  ×  3 1 ∕2  i n .  ( 2 0  m m  ×  9 0  m m )  fo r  1 2  i n .  ( 3 0 0  m m )  p i p e
[ 2 4 : 1 0 . 6 . 2 . 1 . 4 . 2 ]

6 . 6 . 2 . 1 . 4 . 3    S te e l  was h e r s  s h a l l  h a ve  th e  fo l l o wi n g  d i m e n s i o n s :

( 1 ) 1 ∕2  i n .  ×  3  i n .  ( 1 2  m m  ×  7 5  m m )  fo r  4  i n .  ( 1 0 0  m m ) ,  6  i n .
( 1 5 0  m m ) ,  8  i n .  ( 2 0 0  m m ) ,  a n d  1 0  i n .  ( 2 5 0  m m )  p i p e

( 2 ) 1 ∕2  i n .  ×  3 1 ∕2  i n .  ( 1 2  m m  ×  9 0  m m )  fo r  1 2  i n .  ( 3 0 0  m m )  p i p e
[ 2 4 : 1 0 . 6 . 2 . 1 . 4 . 3 ]

6 . 6 . 2 . 1 . 4 . 4    T h e  d i am e te r  o f h o l e s  s h al l  b e  1 ∕8  i n .  ( 3  m m )  l a r ge r
th a n  th at o f b o l ts  o r  r o d s .  [ 2 4 : 1 0 . 6 . 2 . 1 . 4 . 4 ]

6 . 6 . 2 . 2  S i z e s  o f Re s trai n t S trap s  fo r Te e s .    [ 2 4 : 1 0 . 6 . 2 . 2 ]

6 . 6 . 2 . 2 . 1    Re s tr a i n t s tr ap s  fo r  te e s  s h al l  h ave  th e  fo l l o wi n g
d i m e n s i o n s :

( 1 ) 5 ∕8  i n .  ( 1 6  m m )  th i c k an d  2 1 ∕2  i n .  ( 6 5  m m )  wi d e  fo r  4  i n .
( 1 0 0  m m ) ,  6  i n .  ( 1 5 0  m m ) ,  8  i n .  ( 2 0 0  m m ) ,  a n d  1 0  i n .

( 2 5 0  m m )  p i p e
( 2 ) 5 ∕8  i n .  ( 1 6  m m )  th i c k a n d  3  i n .  ( 7 5  m m )  wi d e  fo r  1 2  i n .

( 3 0 0  m m )  p i p e
[ 2 4 : 1 0 . 6 . 2 . 2 . 1 ]

6 . 6 . 2 . 2 . 2    T h e  d i am e te r  o f r o d  h o l e s  s h a l l  b e  1 ∕1 6  i n .  ( 1 . 6  m m )
l ar g e r  th a n  th at o f r o d s .  [ 2 4 : 1 0 . 6 . 2 . 2 . 2 ]

6 . 6 . 2 . 2 . 3    F i gu r e  6 . 6 . 2 . 2 . 3  an d  Tab l e  6 . 6 . 2 . 2 . 3  s h al l  b e  u s e d  i n
s i z i n g th e  r e s tr ai n t s tr ap s  fo r  b o th  m e c h an i c al  a n d  p u s h - o n

j o i n t te e  fttings.  [ 2 4 : 1 0 . 6 . 2 . 2 . 3 ]

6 . 6 . 2 . 3  S i z e s  o f P l u g S trap  fo r B e l l  E n d  o f P i p e .    [ 2 4 : 1 0 . 6 . 2 . 3 ]

6 . 6 . 2 . 3 . 1    T h e  s tr ap  s h al l  b e  3 ∕4  i n .  ( 2 0  m m )  th i c k a n d  2 1 ∕2  i n .
( 6 5  m m )  wi d e .  [ 2 4 : 1 0 . 6 . 2 . 3 . 1 ]

R o d  h o l e

A

B

CD

R o d  h o l e

FI G U RE  6 . 6 . 2 . 2 . 3   Re s trai n t S trap s  fo r Te e s .  [ 2 4 : Fi gu re
1 0 . 6 . 2 . 2 . 3 ]

6 . 6 . 2 . 3 . 2    T h e  s tr ap  l e n gth  s h a l l  b e  th e  s am e  a s  d i m e n s i o n  A
fo r  te e  s tr ap s  as  s h o wn  i n  F i g u r e  6 . 6 . 2 . 2 . 3 .  [ 2 4 : 1 0 . 6 . 2 . 3 . 2 ]

6 . 6 . 2 . 3 . 3    T h e  d i s ta n c e  b e twe e n  th e  c e n te r s  o f r o d  h o l e s  s h a l l
b e  th e  s a m e  as  d i m e n s i o n  B fo r  te e  s tr a p s  as  s h o wn  i n  F i gu r e

6 . 6 . 2 . 2 . 3 .  [ 2 4 : 1 0 . 6 . 2 . 3 . 3 ]

6 . 6 . 2 . 4  M ate ri al .    C l am p s ,  r o d s ,  r o d  c o u p l i n gs  o r  tu r n b u c kl e s ,
b o l ts ,  was h e r s ,  r e s tr ai n t s tr a p s ,  a n d  p l u g  s tr ap s  s h a l l  b e  o f a

m a te r i al  th at h a s  p h ys i c al  a n d  c h e m i c a l  c h a r ac te r i s ti c s  th at
i n d i c ate  i ts  d e te r i o r ati o n  u n d e r  s tr e s s  c an  b e  p r e d i c te d  wi th

r e l i a b i l i ty.  [ 2 4 : 1 0 . 6 . 2 . 4 ]

Δ 6 . 6 . 2 . 5  C o r ro s i o n  Re s i s tan c e .    Afte r  i n s ta l l ati o n ,  r o d s ,  n u ts ,
b o l ts ,  was h e r s ,  c l am p s ,  an d  o th e r  r e s tr a i n i n g  d e vi c e s  s h al l  b e

c l e an e d  an d  th o r o u gh l y c o a te d  wi th  a c o r r o s i o n -r e tar d i n g
m a te r i al .  [ 2 4 : 1 0 . 6 . 2 . 5 ]

6 . 6 . 2 . 5 . 1    T h e  r e q u i r e m e n ts  o f 6 . 6 . 2 . 5  s h al l  n o t ap p l y to  e p o x y-
c o ate d  fttings,  val ve s ,  gl an d s ,  o r  o th e r  ac c e s s o r i e s .

[ 2 4 : 1 0 . 6 . 2 . 5 . 1 ]

6 . 6 . 3 *    P r i vate  fre  s e r vi c e  m a i n s  u ti l i z i n g  o n e  o r  m o r e  o f th e
fo l l o wi n g  c o n n e c ti o n  m e th o d s  s h a l l  n o t r e q u i r e  a d d i ti o n al

r e s tr ai n t,  p r o vi d e d  th at s u c h  j o i n ts  c an  p as s  th e  h yd r o s tati c  te s t
o f 6 . 1 0 . 2 . 2  wi th o u t s h i fti n g  o f p i p i n g.

( 1 ) T h r e a d e d  c o n n e c ti o n s
( 2 ) G r o o ve d  c o n n e c ti o n s
( 3 ) We l d e d  c o n n e c ti o n s
( 4 ) H e at-fu s e d  c o n n e c ti o n s
( 5 ) C h e m i c al  o r  s o l ve n t c e m e n te d  c o n n e c ti o n s
[ 2 4 : 1 0 . 6 . 3 ]

6 . 7  S te e p  G rad e s .    [ 2 4 : 1 0 . 7 ]

6 . 7 . 1    O n  s te e p  g r ad e s ,  m a i n s  s h al l  b e  ad d i ti o n al l y r e s tr a i n e d
to  p r e ve n t s l i p p i n g.  [ 2 4 : 1 0 . 7 . 1 ]

6 . 7 . 1 . 1    P i p e  s h al l  b e  r e s tr ai n e d  at th e  b o tto m  o f a h i l l  an d  a t
a n y tu r n s  ( l a te r a l  o r  ve r ti c al ) .  [ 2 4 : 1 0 . 7 . 1 . 1 ]

6 . 7 . 1 . 1 . 1    T h e  r e s tr ai n t specifed  i n  6 . 7 . 1 . 1  s h al l  b e  to  n a tu r al
r o c k o r  to  p i l e s  o r  p i e r s  b u i l t o n  th e  d o wn h i l l  s i d e  o f th e  b e l l .

[ 2 4 : 1 0 . 7 . 1 . 1 . 1 ]

6 . 7 . 1 . 2    B e l l  e n d s  s h al l  b e  i n s tal l e d  fac i n g u p h i l l .  [ 2 4 : 1 0 . 7 . 1 . 2 ]

6 . 7 . 1 . 3    S tr a i g h t r u n s  o n  h i l l s  s h al l  b e  r e s tr a i n e d  a s  d e te r m i n e d
b y a d e s i gn  p r o fe s s i o n al .  [ 2 4 : 1 0 . 7 . 1 . 3 ]

Δ Tab l e  6 . 6 . 2 . 2 . 3  Re s trai n t S trap s  fo r Te e s

N o m i n al  P i p e
S i z e  A  B  C  D

i n . m m  i n . m m  i n . m m  i n . m m  i n . m m

4 1 0 0 1 2 1 ∕2 3 1 5 1 0 1 ∕8 2 5 5 2 1 ∕2 6 5 1 3 ∕4 4 5
6 1 5 0 1 4 1 ∕2 3 6 5 1 2 1 ∕8 3 0 5 3 9 ∕1 6 9 0 2 1 3 ∕1 6 7 0
8 2 0 0 1 6 3 ∕4 4 2 0 1 4 3 ∕8 3 6 0 4 2 1 ∕3 2 1 1 5 3 2 9 ∕3 2 1 0 0

1 0 2 5 0 1 9 1 ∕1 6 4 7 5 1 6 1 1 ∕1 6 4 1 5 5 3 ∕4 1 4 5 5 1 2 5
1 2 3 0 0 2 2 5 ∕1 6 5 6 0 1 9 3 ∕1 6 4 8 0 6 3 ∕4 1 7 0 5 7 ∕8 1 4 5

[ 2 4 : Ta b l e  1 0 . 6 . 2 . 2 . 3 ]
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1 3 - 4 4 I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

6 . 8  I n s tal l ati o n  Re q u i re m e n ts .    [ 2 4 : 1 0 . 8 ]

6 . 8 . 1    P i p i n g,  val ve s ,  h yd r a n ts ,  g as ke ts ,  an d  fttings  s h a l l  b e
i n s p e c te d  fo r  d am ag e  wh e n  r e c e i ve d  an d  s h a l l  b e  i n s p e c te d
p r i o r  to  i n s tal l a ti o n .  [ 2 4 : 1 0 . 8 . 1 ]

6 . 8 . 2    T h e  ti gh tn e s s  o f b o l te d  j o i n ts  s h a l l  b e  verifed  b y th e  b o l t
to r q u e  o r  b y th e  m e th o d  d e s c r i b e d  i n  th e  l i s ti n g  i n fo r m a ti o n
o r  m an u fa c tu r e r ’ s  i n s tal l ati o n  i n s tr u c ti o n s .  [ 2 4 : 1 0 . 8 . 2 ]

6 . 8 . 3    P i p e ,  va l ve s ,  h yd r an ts ,  an d  fttings  s h al l  b e  c l e an  an d  fr e e
fr o m  i n te r n a l  d e b r i s .  [ 2 4 : 1 0 . 8 . 3 ]

6 . 8 . 4    Wh e n  wo r k i s  s to p p e d ,  th e  o p e n  e n d s  o f p i p i n g ,  val ve s ,
h yd r a n ts ,  an d  fttings  s h al l  b e  p l u gg e d  o r  c o ve r e d  to  p r e ve n t
fo r e i g n  m ate r i al s  fr o m  e n te r i n g .  [ 2 4 : 1 0 . 8 . 4 ]

6 . 8 . 5    Al l  p i p i n g,  fttings,  val ve s ,  an d  h yd r a n ts  s h a l l  b e  e x am ‐
i n e d  fo r  c r ac ks  o r  o th e r  d e fe c ts  wh i l e  s u s p e n d e d  ab o ve  th e
tr e n c h  an d  l o we r e d  i n to  th e  tr e n c h  u s i n g  e q u i p m e n t d e s i gn e d
fo r  s u c h  u s e .  [ 2 4 : 1 0 . 8 . 5 ]

6 . 8 . 6    P l ai n  e n d s  s h a l l  b e  i n s p e c te d  fo r  s i g n s  o f d am ag e  p r i o r
to  i n s ta l l ati o n .  [ 2 4 : 1 0 . 8 . 6 ]

6 . 8 . 7    P i p i n g,  fttings,  val ve s ,  h yd r a n ts ,  an d  a p p u r te n an c e s  s h a l l
n o t b e  d r o p p e d ,  d u m p e d  o r  r o l l e d  o r  s ki d d e d  ag ai n s t o th e r
m a te r i al s .  [ 2 4 : 1 0 . 8 . 7 ]

6 . 8 . 8    P i p e s  s h a l l  b e  s u p p o r te d  i n  th e  tr e n c h  th r o u gh o u t th e i r
fu l l  l e n g th  a n d  s h al l  n o t b e  s u p p o r te d  b y th e  b e l l  e n d s  o n l y o r
b y b l o c ks .  [ 2 4 : 1 0 . 8 . 8 ]

6 . 8 . 9    I f th e  gr o u n d  i s  s o ft,  o th e r  m e an s  s h a l l  b e  p r o vi d e d  to
s u p p o r t th e  p i p e .  [ 2 4 : 1 0 . 8 . 9 ]

6 . 8 . 1 0    Val ve s  a n d  fttings  u s e d  wi th  n o n m e tal l i c  p i p e  s h a l l  b e
s u p p o r te d  a n d  r e s tr ai n e d  i n  a c c o r d an c e  wi th  th e  m an u fa c tu r ‐
e r ’ s  i n s tal l ati o n  i n s tr u c ti o n s .  [ 2 4 : 1 0 . 8 . 1 0 ]

6 . 9  Backflling.    [ 2 4 : 1 0 . 9 ]

6 . 9 . 1    Backfll  m a te r i al  s h al l  b e  tam p e d  i n  l aye r s  o r  i n  p u d d l e s
u n d e r  a n d  a r o u n d  p i p e s  to  p r e ve n t s e ttl e m e n t o r  l a te r a l  m o ve ‐
m e n t an d  s h al l  c o n tai n  n o  a s h e s ,  c i n d e r s ,  r e fu s e ,  o r g an i c
m a tte r,  o r  o th e r  c o r r o s i ve  m ate r i a l s .  [ 2 4 : 1 0 . 9 . 1 ]

6 . 9 . 2    Backfll  m ate r i a l  s h a l l  n o t c o n ta i n  a s h ,  c i n d e r s ,  r e fu s e ,
o r g an i c  m a tte r  o r  o th e r  c o r r o s i ve  m a te r i al s .  [ 2 4 : 1 0 . 9 . 2 ]

6 . 9 . 3 *    I n  th e  a b s e n c e  o f specifc  g u i d e l i n e s  o r  specifcations,
th e  m ax i m u m  a l l o wa b l e  p a r ti c l e  s i z e  fo r  backfll  wi th i n  1  ft
( 3 0 0  m m )  o f th e  p i p e  s h a l l  n o t b e  l ar g e r  th an  1 1 ∕2  i n .  ( 4 0  m m ) .

[ 2 4 : 1 0 . 9 . 3 ]

6 . 9 . 3 . 1    N o m i n al  p i p e  s i z e s  o f 4  i n .  ( 1 0 0  m m )  o r s m al l e r  s h a l l
n o t e x c e e d  1 ∕2  i n .  ( 1 3  m m )  m ax i m u m  p a r ti c l e  s i z e .  [ 2 4 : 1 0 . 9 . 3 . 1 ]

6 . 9 . 3 . 2    N o m i n al  p i p e  s i z e s  o f 6  i n .  to  1 2  i n .  ( 1 5 0  m m  to
3 0 0  m m )  s h al l  n o t e x c e e d  3 ∕4  i n .  ( 1 9  m m )  m ax i m u m  p ar ti c l e
s i z e .  [ 2 4 : 1 0 . 9 . 3 . 2 ]

6 . 9 . 4    F r o z e n  e ar th  s h a l l  n o t b e  u s e d  a s  backfll  m a te r i al .
[ 2 4 : 1 0 . 9 . 4 ]

6 . 9 . 5    I n  tr e n c h e s  c u t th r o u gh  r o c k,  ta m p e d  backfll  s h a l l  b e
u s e d  fo r  a t l e as t 6  i n .  ( 1 5 0  m m )  u n d e r  a n d  ar o u n d  th e  p i p e

an d  fo r  a t l e as t 2  ft ( 6 0 0  m m )  ab o ve  th e  p i p e .  [ 2 4 : 1 0 . 9 . 5 ]

6 . 9 . 6    Wh e r e  u s i n g  p i p i n g  l i s te d  fo r  p r i vate  fre  s e r vi c e  m ai n s ,
th e  m an u fac tu r e r ’ s  i n s ta l l ati o n  i n s tr u c ti o n s  fo r  backfll  s h al l  b e

fo l l o we d .  [ 2 4 : 1 0 . 9 . 6 ]

6 . 1 0  Te s ti n g an d  Ac c e p tan c e .    [ 2 4 : 1 0 . 1 0 ]

Δ 6 . 1 0 . 1  Ap p ro val  o f U n d e rgro un d  P i p i n g.    [ 2 4 : 1 0 . 1 0 . 1 ]

N 6 . 1 0 . 1 . 1    T h e  i n s tal l i n g c o n tr a c to r  s h a l l  b e  r e s p o n s i b l e  fo r  th e
fo l l o wi n g :

( 1 ) N o ti fyi n g th e  AH J  a n d  th e  o wn e r ’ s  r e p r e s e n tati ve  o f th e
ti m e  a n d  d a te  te s ti n g  i s  to  b e  p e r fo r m e d

( 2 ) P e r fo r m i n g a l l  r e q u i r e d  ac c e p tan c e  te s ts
( 3 ) C o m p l e ti n g  an d  s i g n i n g  a c o n tr a c to r ’ s  m a te r i al  an d  te s t

certifcate(s)  s h o wn  i n  F i gu r e  6 . 1 0 . 1 . 1
[ 2 4 : 1 0 . 1 0 . 1 . 1 ]

N 6 . 1 0 . 1 . 2    Al te r n a te  fo r m s  o r  e l e c tr o n i c  r e c o r d s  p r o vi d i n g a t
m i n i m u m  th e  r e q u i r e d  i n fo r m ati o n  fo u n d  i n  F i g u r e  6 . 1 0 . 1 . 1

s h a l l  b e  p e r m i tte d .  [ 2 4 : 1 0 . 1 0 . 1 . 2 ]

6 . 1 0 . 2  Ac c e p tan c e  Re q u i re m e n ts .    [ 2 4 : 1 0 . 1 0 . 2 ]

6 . 1 0 . 2 . 1 *  Fl u s h i n g o f P i p i n g.    [ 2 4 : 1 0 . 1 0 . 2 . 1 ]

6 . 1 0 . 2 . 1 . 1    U n d e r gr o u n d  p i p i n g,  fr o m  th e  wate r  s u p p l y to  th e
s ys te m  r i s e r,  a n d  l e a d -i n  c o n n e c ti o n s  to  th e  s ys te m  r i s e r,  i n c l u d ‐
i n g al l  h yd r a n ts ,  s h al l  b e  c o m p l e te l y fushed  b e fo r e  c o n n e c ti o n

i s  m ad e  to  d o wn s tr e a m  fre  p r o te c ti o n  s ys te m  p i p i n g .
[ 2 4 : 1 0 . 1 0 . 2 . 1 . 1 ]

6 . 1 0 . 2 . 1 . 2    T h e  fushing  o p e r a ti o n  s h al l  c o n ti n u e  u n ti l  wate r
fow i s  verifed  to  b e  c l e ar  o f d e b r i s .  [ 2 4 : 1 0 . 1 0 . 2 . 1 . 2 ]

6 . 1 0 . 2 . 1 . 3 *    T h e  m i n i m u m  r ate  o f fow s h al l  b e  i n  a c c o r d a n c e
wi th  Tab l e  6 . 1 0 . 2 . 1 . 3 .  [ 2 4 : 1 0 . 1 0 . 2 . 1 . 3 ]

6 . 1 0 . 2 . 1 . 3 . 1    Wh e r e  th e  fow r a te s  e s tab l i s h e d  i n  Tab l e
6 . 1 0 . 2 . 1 . 3  ar e  n o t atta i n a b l e ,  th e  m ax i m u m  al l o wa b l e  fow r ate
a t th e  m i n i m u m  al l o wa b l e  r e s i d u al  p r e s s u r e  to  th e  s ys te m  s h a l l

b e  a c c e p ta b l e .  [ 2 4 : 1 0 . 1 0 . 2 . 1 . 3 . 1 ]

N 6 . 1 0 . 2 . 1 . 3 . 2    S u c ti o n  p i p i n g s u p p l yi n g fre  p u m p ( s )  s h a l l  b e
fushed  p r i o r  to  c o n n e c ti n g  to  th e  fre  p u m p ( s )  b a s e d  o n  th e
r e q u i r e m e n ts  o f N F PA 2 0 .  [ 2 4 : 1 0 . 1 0 . 2 . 1 . 3 . 2 ]

N 6 . 1 0 . 2 . 1 . 4 *    I n  l i e u  o f fushing  wi th  th e  waterfow r a te s  p r e s c r i ‐
b e d  i n  6 . 1 0 . 2 . 1 . 3  an d  6 . 1 0 . 2 . 1 . 3 . 1 ,  wate r  m a i n  c l e a n i n g  o f th e
p i p i n g  b y th e  fo r c e fu l  i n tr o d u c ti o n  o f s wa b s  th r o u g h  th e  p i p e

s h a l l  b e  p e r m i tte d .  [ 2 4 : 1 0 . 1 0 . 2 . 1 . 4 ]

N 6 . 1 0 . 2 . 1 . 4 . 1    Wate r  m a i n  s wab b i n g  s h a l l  b e  r e p e ate d ,  as  n e c e s ‐
s a r y,  u n ti l  th e  l as t s wab  th at h as  fu l l y p e n e tr ate d  th e  p i p e  i s
c l e an  an d  th e  d i s c h a r ge  wa te r  i s  c l e a r.  [ 2 4 : 1 0 . 1 0 . 2 . 1 . 4 . 1 ]

Δ 6 . 1 0 . 2 . 1 . 5    P r o vi s i o n  s h al l  b e  m ad e  fo r  th e  d i s p o s al  o f wate r
u s e d  fo r  fushing  o r  te s ti n g  to  m i n i m i z e  an y wa te r  d a m ag e

c a u s e d  b y th e  d i s c h ar g e .  [ 2 4 : 1 0 . 1 0 . 2 . 1 . 5 ]

6 . 1 0 . 2 . 2  H yd ro s tati c  Te s t.    [ 2 4 : 1 0 . 1 0 . 2 . 2 ]

6 . 1 0 . 2 . 2 . 1 *    Al l  p i p i n g an d  atta c h e d  a p p u r te n an c e s  s u b j e c te d
to  s ys te m  wo r ki n g  p r e s s u r e  s h al l  b e  h yd r o s ta ti c a l l y te s te d  a t

ga u g e  p r e s s u r e  o f 2 0 0  p s i  ( 1 4  b ar )  o r  5 0  p s i  ( 3 . 4  b a r )  i n  e x c e s s
o f th e  s ys te m  wo r ki n g p r e s s u r e ,  wh i c h e ve r  i s  gr e a te r,  an d  s h a l l

m a i n tai n  th a t p r e s s u r e  at g au g e  p r e s s u r e  o f ± 5  p s i  ( 0 . 3  b a r )  fo r
2  h o u r s .  [ 2 4 : 1 0 . 1 0 . 2 . 2 . 1 ]
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L o c a t i o n

P R O C E D U R E

U p o n  c o m p l e t i o n  o f  w o r k,  i n s p e c t i o n  a n d  t e s t s  s h a l l  b e  m a d e  b y  t h e  c o n t ra c t o r ’ s  r e p r e s e n t a t i ve  a n d  w i t n e s s e d  b y  a n  o w n e r ’ s  

r e p re s e n t a t i ve .  A l l  d e fe c t s  s h a l l  b e  c o rr e c t e d  a n d  s y s t e m  l e f t  i n  s e r v i c e  b e fo r e  c o n t ra c t o r ’ s  p e r s o n n e l  f i n a l l y  l e a ve  t h e  j o b.

A c e r t i f i c a t e  s h a l l  b e  f i l l e d  o u t  a n d  s i g n e d  b y  b o t h  r e p r e s e n t a t i ve s .   C o p i e s  s h a l l  b e  p re p a r e d  fo r a p p ro v i n g  a u t h o r i t i e s ,  o w n e r s ,  a n d  

c o n t ra c t o r.   I t  i s  u n d e r s t o o d  t h e  o w n e r ’ s  r e p re s e n t a t i ve ’ s  s i g n a t u re  i n  n o  way  p r e j u d i c e s  a n y  c l a i m  a g a i n s t  c o n t ra c t o r fo r fa u l t y  m a t e r i a l ,  p o o r  

w o r km a n s h i p ,  o r  fa i l u r e  t o  c o m p l y  w i t h  a p p r o v i n g  a u t h o r i t y ’ s  re q u i r e m e n t s  o r  l o c a l  o r d i n a n c e s .

P ro p e r t y  n a m e

P ro p e r t y  a d d r e s s

D a t e

P l a n s

A c c e p t e d  b y  a p p r o v i n g  a u t h o r i t i e s  ( n a m e s )

A d d r e s s

I n s t a l l a t i o n  c o n fo r m s  t o  a c c e p t e d  p l a n s

E q u i p m e n t  u s e d  i s  a p p r o ve d

I f  n o ,  s t a t e  d e v i a t i o n s

Ye s N o

Ye s N o

H a s  p e r s o n  i n  c h a r g e  o f  f i r e  e q u i p m e n t  b e e n  i n s t r u c t e d  a s  t o  l o c a t i o n  o f  

c o n t r o l  va l ve s  a n d  c a r e  a n d  m a i n t e n a n c e  o f  t h i s  n e w  e q u i p m e n t ?

I f  n o ,  e x p l a i n

Ye s N o

H a ve  c o p i e s  o f  a p p r o p r i a t e  i n s t r u c t i o n s  a n d  c a r e  a n d  m a i n t e n a n c e

c h a r t s  b e e n  p ro v i d e d  t o  t h e  o w n e r  o r o w n e r’ s  r e p re s e n t a t i ve ?

I f  n o ,  e x p l a i n

Ye s N o

S u p p l i e s  b u i l d i n g s

U n d e rg ro u n d  

p i p e s  a n d  j o i n t s

P i p e  t y p e s  a n d  c l a s s Ty p e  j o i n t

s t a n d a r d

s t a n d a r d

Ye s N o

Ye s N o

J o i n t s  n e e d i n g  a n c h o ra g e  c l a m p e d ,  s t ra p p e d ,  o r b l o c ke d  i n

a c c o rd a n c e  w i t h

I f  n o ,  e x p l a i n

s t a n d a rd

Ye s N o

Te s t  

d e s c r i p t i o n
 L =  t e s t i n g  a l l o wa n c e  ( m a ke u p  wa t e r ) ,  i n  g a l l o n s  p e r  h o u r  ( l p m )

 S =  l e n g t h  o f  p i p e  t e s t e d ,  i n  fe e t  ( m )
 D =  n o m i n a l  d i a m e t e r  o f  t h e  p i p e ,  i n  i n c h e s  ( m m )

 P =  a ve ra g e  t e s t  p r e s s u r e  d u r i n g  t h e  h y d r o s t a t i c  t e s t ,  i n  p o u n d s  p e r  s q u a r e  i n c h  ( g a u g e )  ( b a r )

F l u s h i n g :   F l o w  t h e  re q u i re d  ra t e  u n t i l  wa t e r  i s  ve r i f i e d  t o  b e  c l e a r  o f  d e b r i s  a t  o u t l e t s  s u c h  a s  h y d ra n t s  a n d  b l o w - o f f s .  F l u s h  a t  o n e  o f  
t h e  f l o w  ra t e s  a s  s p e c i f i e d  i n  6 . 1 0 . 2 . 1 . 3 .
H y d ro s t a t i c :   A l l  p i p i n g  a n d  a t t a c h e d  a p p u r t e n a n c e s  s u b j e c t e d  t o  s y s t e m  wo r ki n g  p re s s u re  s h a l l  b e  h y d r o s t a t i c a l l y  t e s t e d  a t  2 0 0  p s i  
( 1 3 . 8  b a r)  o r 5 0  p s i  ( 3 . 4  b a r )  i n  e x c e s s  o f  t h e  s y s t e m  w o r ki n g  p r e s s u r e ,  w h i c h e ve r  i s  g r e a t e r,  a n d  s h a l l  m a i n t a i n  t h a t  p r e s s u re  ± 5  p s i  
( 0 . 3 4  b a r)  fo r  2  h o u r s .
H y d ro s t a t i c  Te s t i n g  A l l o wa n c e :   W h e r e  a d d i t i o n a l  wa t e r  i s  a d d e d  t o  t h e  s y s t e m  t o  m a i n t a i n  t h e  t e s t  p r e s s u r e s  re q u i re d  b y  6 . 1 0 . 2 . 2 . 1 ,  
t h e  a m o u n t  o f  wa t e r s h a l l  b e  m e a s u re d  a n d  s h a l l  n o t  e x c e e d  t h e  l i m i t s  o f  t h e  fo l l o w i n g  e q u a t i o n  ( fo r  m e t r i c  e q u a t i o n ,  s e e  6 . 1 0 . 2 . 2 . 6 ) :

N e w  u n d e r g ro u n d  p i p i n g  f l u s h e d  a c c o rd i n g  t o Ye s N o

s t a n d a rd  b y  ( c o m p a n y )

I f  n o,  e x p l a i n

H o w  f l u s h i n g  f l o w  wa s  o b t a i n e d T h r o u g h  w h a t  t y p e  o p e n i n g

P u b l i c  wa t e r Ta n k o r  re s e r vo i r F i r e  p u m p H y d ra n t  b u t t O p e n  p i p eF l u s h i n g

t e s t s
L e a d - i n s  f l u s h e d  a c c o r d i n g  t o Ye s N os t a n d a r d  b y  ( c o m p a n y )

I f  n o,  e x p l a i n

H o w  f l u s h i n g  f l o w  wa s  o b t a i n e d T h ro u g h  w h a t  t y p e  o p e n i n g

P u b l i c  wa t e r Ta n k o r r e s e r vo i r F i r e  p u m p Y c o n n e c t i o n  t o  f l a n g e  

a n d  s p i g o t
O p e n  p i p e

I n s t r u c t i o n s

N F PA  1 3  ( p .  1  o f  2 )

L  =  
1 4 8 , 0 0 0
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N F PA  1 3  ( p .  2  o f  2 )

H y d r o s t a t i c   

t e s t

A l l  n e w  u n d e r g r o u n d  p i p i n g  h y d r o s t a t i c a l l y  t e s t e d  a t J o i n t s  c o ve re d

Ye s N op s i  ( b a r )              fo r h o u r s

L e a k a g e  

t e s t

To t a l  a m o u n t  o f  l e a ka g e  m e a s u re d

g a l l o n s   ( l i t e r s ) h o u rs

A l l o wa b l e  l e a ka g e
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H y d r a n t s

N u m b e r  i n s t a l l e d Ty p e  a n d  m a ke A l l  o p e ra t e  s a t i s fa c t o r i l y

Ye s N o

C o n t ro l  

va l v e s

Wa t e r c o n t r o l  va l ve s  l e f t  w i d e  o p e n

I f  n o,  s t a t e  r e a s o n

Ye s N o

Ye s N o

R e m a r k s

D a t e  l e f t  i n  s e r v i c e

S i g n a t u r e s

N a m e  o f  i n s t a l l i n g  c o n t ra c t o r

Te s t s  w i t n e s s e d  b y

F o r  p ro p e r t y  o w n e r ( s i g n e d ) Ti t l e D a t e

F o r  i n s t a l l i n g  c o n t ra c t o r  ( s i g n e d ) Ti t l e D a t e

A d d i t i o n a l  e x p l a n a t i o n  a n d  n o t e s

H o s e  t h r e a d s  o f  f i r e  d e p a r t m e n t  c o n n e c t i o n s  a n d  h y d ra n t s  i n t e r c h a n g e a b l e  w i t h
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