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National Fire Protection Association 
I n t e r n a t i o n a l  

O f f i c i a l  N F P A  D e f i n i t i o n s  

Adopted Jan. 23, 1964. Where variances to these definitions arc found, efforts to 
eliminate such conflicts are in process. 

SHALL is i n t e n d e d  to  i n d i c a t e  r e q u i r e m e n t s .  

SHOULD is i n t e n d e d  to  i n d i c a t e  r e c o m m e n d a t i o n s  o r  t h a t  w h i c h  is a d v i s e d  
b u t  n o t  r equ i r ed .  

APPROVED m e a n s  a c c e p t a b l e  to  t he  a u t h o r i t y  h a v i n g  ju r i sd i c t ion .  T h e  N a t i o n a l  
F i re  P r o t e c t i o n  Assoc i a t i on  does  n o t  a p p r o v e ,  i n s p e c t  o r  ce r t i fy  a n y  i n s t a l l a t i o n s ,  
p rocedu re s ,  e q u i p m e n t  or  m a t e r i a l s  n o r  does  i t  a p p r o v e  o r  e v a l u a t e  t e s t i ng  l a b o r a -  
tories.  In  d e t e r m i n i n g  the  a c c e p t a b i l i t y  of i n s t a l l a t i o n s  o r  p rocedu re s ,  e q u i p m e n t  
or  ma te r i a l s ,  t he  a u t h o r i t y  h a v i n g  j t i r i sd ic t ion  m a y  base  a c c e p t a n c e  on  c o m p l i a n c e  
wi th  N F P A  or  o t h e r  a p p r o p r i a t e  s t a n d a r d s .  In  t he  a b s e n c e  of s u c h  s t a n d a r d s ,  
sa id  a u t h o r i t y  m a y  r equ i r e  ev idence  of p r o p e r  i n s t a l l a t i on ,  p r o c e d u r e  o r  use.  T h e  
a u t h o r i t y  h a v i n g  j u r i sd i c t i on  m a y  also r e fe r  to  t h e  l i s t ings  or  l a b e l i n g  p r a c t i c e s  of 
n a t i o n a l l y  r ecogn ized  t e s t i n g  l a b o r a t o r i e s , *  i.e., l a b o r a t o r i e s  qual i f ied  a n d  e q u i p p e d  
to  c o n d u c t  t h e  n e c e s s a r y  tests ,  in a pos i t i on  to  d e t e r m i n e  c o m p l i a n c e  w i t h  a p -  
p r o p r i a t e  s t a n d a r d s  for  t he  c u r r e n t  p r o d u c t i o n  of l i s ted  i t ems ,  a n d  the  s a t i s f a c t o r y  
p e r f o r m a n c e  of s u c h  e q u i p m e n t  or  m a t e r i a l s  in  a c t u a l  u sage .  

*Among the laboratories nationally recognized by the auttmrities having jurisdiction in 
the United States and Canada are the Underwriters '  Laboratories, Inc., the Factory Mutual  
Engineering Corporation, the American Gas Association Laboratories, the Underwriters'  Labora- 
tories of Canada, the Canadian Standards Association Testing Laboratories, and the Canadian 
Gas Association Approvals Division, and Yacht Safety Bureau. 

LISTED: E q u i p m e n t  o r  m a t e r i a l s  i n c l u d e d  in a l i s t  p u b l i s h e d  b y  a n a t i o n a l l y  
r ecogn ized  t e s t ing  l a b o r a t o r y  t h a t  m a i n t a i n s  pe r iod ic  i n s p e c t i o n  of p r o d u c t i o n  of 
l i s ted  e q u i p m e n t  or  m a t e r i a l s ,  a n d  whose  l i s t ing  s t a t e s  e i t he r  t h a t  t he  e q u i p m e n t  
o r  m a t e r i a l  m e e t s  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  o r  h a s  been  t e s t ed  a n d  f o u n d  
s u i t a b l e  for  u se  in  a specif ied m a n n e r .  

Lma~L~D: E q u i p m e n t  or  m a t e r i a l s  t~) w h i c h  h a s  b e e n  a t t a c h e d  a l abe l  of a 
n a t i o n a l l y  r ecogn ized  t e s t i ng  l a b o r a t o r y  t h a t  m a i n t a i n s  pe r iod ic  i n s p e c t i o n  of 
p r o d u c t i o n  of l abe l ed  e q u i p m e n t  or  ma te r i a l s ,  a n d  b y  whose  l a b e l i n g  is i n d i c a t e d  
c o m p l i a n c e  w i th  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  o r  t he  c o n d u c t  of t e s t s  to  d e t e r m i n e  
s u i t a b l e  u s a g e  in  a specif ied m a n n e r .  

AUTHORITY ]lAVING JURISDICTION: T h e  o r g a n i z a t i o n ,  office o r  i n d i v i d u a l  re-  
spons ib le  for  " a p p r o v i n g "  e q u i p m e n t ,  a n  i n s t a l l a t i on ,  or  a p r o c e d u r e .  

U n i t s  of  M e a s u r e m e n t s  

U n i t s  of m e a s u r e m e n t s  u sed  he re  a r e  U. S. s t a n d a r d .  1 U. S. ga l lon  = 0.83 
I m p e r i a l  ga l lons  = 3 .785 l i ters .  O n e  foo t  = 0 .3048  mete r s .  O n e  i nch  = 25 .40  
mi l l imete rs .  O n e  p o u n d  pe r  s q u a r e  inch  = 0 .06805  a t m o s p h e r e s  = 2 .307 feet  of 
w a t e r .  O n e  p o u n d  = 453 .6  grams. 

C o p y r i g h t  a n d  R e p u b l i s h i n g  R i g h t s  

T h i s  p u b l i c a t i o n  is c o p y r i g h t e d  © b y  the  N a t i o n a l  F i re  P r o t e c t i o n  Asso-  
c ia t ion .  P e r m i s s i o n  is g r a n t e d  to  r e p u b l i s h  in full  t he  m a t e r i a l  he re in  in laws,  
o r d i n a n c e s ,  r e g u l a t i o n s ,  a d m i n i s t r a t i v e  o rde r s  or s imi l a r  d o c u m e n t s  i s sued  b y  
pub l i c  a u t h o r i t i e s .  All o t h e r s  des i r i ng  pe rmi s s ion  to  r e p r o d u c e  th i s  m a t e r i a l  in 
whole  or  in  p a r t  sha l l  c o n s u l t  t he  N a t i o n a l  F i re  P r o t e c t i o n  Assoc i a t i on .  
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Standard for 
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1968 Edition of No. 24 

This edition of the Standard for Outside Protection in- 
corporates revisions adopted by the National Fire Protection 
Association at its 1968 Annual Meeting, on recommendation 
of the Committee on Standpipes and Outside Protection. It 
supersedes the edition of 1966 and all prior editions. Changes 
from the 1965 edition include: (1) deletion of, a note in 
2605 ; (2) revision of 2608 ; (3) addition of a new paragraph 
to 2609; (4) revision of 3402; (5) revision of the first 
sentence of 4101; (6) revision of the second sentence of 
5301 and the addition of a note; also revision of Figures 
53-1 to 53-3 inclusive; (7) addition of new 9302, renumber- 
ing previous 9302 as 9303; and revision of leakage figures 
in 9903b. 

Origin and Development of No. 24 

In 1903 the NFPA Committee on Hose and Hydrants first 
presented Specifications for Mill Yard Hose Houses taken 
substantially from a standard published by the Eastern 
Factory Insurance Association. This text was revised and 
adopted in 1904. The NFPA Committee on Field Practice 
amended the Specifications in 1926, published as NFPA 
No. 25. 

In 1925 the Committee on Field Practice prepared a Stan- 
dard on Outside Protection, Private Underground Piping 
Systems Supplying Water for Fire Extinguishment, which 
was adopted by NFPA. It was largely taken from the 1920 
edition of the NFPA Automatic Sprinkler Standard, Section 
M on Underground Pipes and Fittings. In September 1931, 
a revision was made with the resulting Standard designated 
as NFPA No. 24. 

In 1953, on recommendation of the Committee on Stand- 
pipes and Outside Protection, the two standards (No. 24 and 
No. 25) were completely revised and adopted as NFPA No. 
24. Amendments were made leading to separate editions in 
1959, 1962, 1963, 1965 and 1966. This 1968 edition contains 
the latest recommendations of the Association. 
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Committee on Standpipes and Outside Protection 

K e n n e t h  J .  Carl ,  Chairman, 
American Insurance Assn., 85 John St., New York, N. Y. 10038 

S. E. Auck,  Underwriters' Laboratories, 
Inc. 

Allen S. Dimoff,  Fire Insurance Rating 
Bureau, 

Douglas C, Doody, American Mutual In- 
surance Alliance. 

Chief I t o b e r t  Ely ,  California Fire Chiefs 
Assn. 

A lbe r t  E.  H a y e s ,  Fire Marshals Assn. of 
North America. 

E. E. H i n d e r e r ,  Caterpillar Tractor Co. 
R. H.  densen ,  Illinois Institute of Tech- 

nology. 
T. C. J e s t e r ,  Manufacturers Standardiza- 

tion Society of the Valve & Fittings In- 
dustry. 

I. L.  L a m a r ,  South-Eastern Underwriters 
Assn. 

C. T. Mal lory ,  National Automatic Sprin- 
kler & Fire Control Assn. 

Itiehard M a r t i n e a u ,  National Automatic 
Sprinkler & Fire Control Assn. 

Edward P. MeAniff,  Bayside, Queens, 
N . Y .  

A. d. Mercur io ,  Factory Insurance Assn. 
Wal lace  T. Miller ,  Cast Iron Pipe Re- 

search Assn. 
R i c h a r d  T. M o n t g o m e r y ,  National Park 

Service. 
d a m e s  W.  Nolan,  Chicago, Ill. 
C. F .  R e i n i n g e r ,  ,Standpipe Equipment 

Manufacturers Assn. 
W. A. I toess le r ,  Association of Mill & 

Elevator Mutual Insurance Cos. 
J .  S. Slicer,  Factory Mutual Engineering 

Corporation. 
H.  ~V. S ta insby ,  Underwriters' Labora- 

tories of Canada. 
J .  It.  W e l s h m a n ,  National Automatic 

Sprinkler & Fire Control Assn. 
J .  Mil ton W r i g h t ,  Commerce and Indus- 

try Insurance Company. 

A l t e rna t e  s. 

Itiehard H. E rbe ,  Fire Insurance Rating J a m e s  G. O ' Ha n lo n .  (Alternate to Ed- 
Bureau. (Alternate to Allen S. Dimoff.) ward P. McAniff.) 

Joe l  B. H u s t e d ,  Employers Group of In- W . J .  Swing le r ,  Factory Insurance Assn. 
surance Cos. (Alternate to Kenneth P. (Alternate to A. J. Mercurio.) 
Carl.) 

Scope: Standpipe and hose systems; private underground piping systems supplying water 
for fire extinguishment; hose houses; supervision and care of valves controlling water sup- 
plies for fire protection; use of sprinkler systems by fire departments; the design of gate, 
check and hose valves, indicator posts, hydrants, and pipe fittings. 
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6 
7 
8 
9 

Contents  
P a g e  

General  In format ion  . . . . . . . . . . . . . . . . . . . . . .  24-4 
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Valves  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24-9 
Hydrants  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24-12 
Hose  Houses  and E q u i p m e n t  . . . . . . . . . . . . . . .  24-13 
Fire  Hose  Care and Maintenance  . . . . . . . . . . .  24-17 
H e a v y  Caliber Hose  S t r e ams  . . . . . . . . . . . . . . .  24-19 
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Rules  for  L a y i n g  Pipe . . . . . . . . . . . . . . . . . . . . .  24-25 
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Standard for 

Outside Protection 
NFPA No. 2 4 -  1968 

Foreword. 

This Standard covers only the general details of yard 
piping supplying automatic sprinklers, open sprinklers, wa- 
ter spray systems, foam systems, yard hydrants, monitor 
nozzles, roof hydrants, or standpipes, with references also 
to houses and care and maintenance of fire hose. 

The following N F P A  standards should be consulted for specific 
information. These are published by the National Fire  Protection 
Association in pamphlet  form and also in the National Fire  Codes 
and are available from the N F P A  Office, 60 Bat terymarch Street,  
Boston, Massachusetts 02110. 

Care of Fire Hose, N F P A  No. 198-1958. 
Centrifugal Fire  Pumps, N F P A  No. 20-1968. 
Fire  Department  Operations in Properties Protected by Sprinkler 

and Standpipe Systems, N F P A  No. 13E-1966. 
Fire  Hose, N F P A  No. 196-1968. 
Foam Extinguishing Systems, N F P A  No. 11-1963. 
Foam-Water  Sprinkler and Foam-Water  Spray Systems, N F P A  

No. 16-1968. 
Screw Threads and Gaskets for Fire Hose Couplings, N F P A  No. 

194-1968. 
Sprinkler Systems, N F P A  No. 13-1968. 
Standpipe and Hose Systems, N F P A  No. 14-1968. 
Supervision of Valves Controlling Water  Supplies for Fire  Pro- 

tection, N F P A  No. 26-1958. 
Water  Spray Systems for Fire Protection, N F P A  No. 15-1962. 
Wate r  Tanks for Private Fire  Protection, N F P A  No. 22-1967. 

The authority having jurisdiction should always be 
consulted before the installation of, or remodeling of, yard 
piping. 
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CHAPTER 1. GENERAL INFORMATION. 

11. A layout plan shall be secured from or approved by 
the authority having jurisdiction in every case where new 
yard piping is contemplated. 

12. The plan shall be drawn to scale and shall include all 
essential details such as: 

(a) Size and location of all water supplies. 

(b) Size and location of all piping, indicating where 
possible the class and type and depth of existing pipe, the 
class and type of new pipe to be installed and the depth to 
which it is to be buried. 

(c) Size, type and location of valves. Indicate if 
located in pit or if operation is by post indicator or key 
wrench through a curb box. Indicate the size, type and loca- 
tion of meters, regulators and check valves. 

(d) Size and location of hydrants, showing size and 
number of outlets and if outlets are to be equipped with in- 
dependent gate valves. Indicate if hydrant  house and equip- 
ment is to be provided and by whom. 

(e) Sprinkler and standpipe risers and monitor nozzles 
to be supplied by the system. 

(f) Location of fire department connection, if part of 
yard system, including detail of connection. 

13. Piping should be laid so that the system can be ex- 
tended with a minimum of expense. Possible future plant 
expansion should also be considered and the piping laid 
so that it will not be covered by buildings. 

14. Installation work shall be done by fully experienced 
and responsible persons. 

15. One or more framed plans of the complete system 
(kept corrected up to date) should be conspicuously posted 
for ready reference. 
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CHAPTER 2. WATER SUPPLIES. 

21. Nature of Supply. The choice of water supplies shall 
be made in cooperation with the authority having jurisdic- 
tion. 

22. Public Water System. (Applicable also to private reser- 
voir and standpipe systems). 

2200. One or more connections from a reliable public 
water system of good pressure and adequate capacity fur- 
nishes an ideal primary supply. A high static water pres- 
sure shall not, however, be the criterion by which the el- 
ficiency of the supply is determined. 

2201. Adequacy of water supply shall be determined by 
flow tests or other reliable means. Where flow tests are 
made the flow in gallons per minute together with the static 
and residual pressures should be indicated on the plan. 

2202. Street mains should be of ample size, in no case 
smaller than 6 inches. Dead-end mains should be avoided if 
possible by arranging for mains supplied from both direc- 
tions. 

2203. No pressure regulating valve shall be used in 
water supply except by special permission of the authority 
having jurisdiction. Where meters are used they shall be 
of an approved type. 

2204. Where connections are made from public water- 
works systems it may be necessary to guard against possible 
contamination of the public supply. The requirements of 
the public health authority should be determined and fol- 
lowed. 

2205. Connections to public waterworks systems should 
be controlled, where feasible, by indicator post valves of a 
standard type and located not less than 40 feet from the 
buildings protected. If this cannot be done, the indicator 
post valves shall be placed where they will be readily ac- 
cessible in case of fire and not liable to injury. (See Section 
33 for details.) Where indicator post valves cannot readily 
be used, as in a city block, underground gate valves should 
conform to these provisions and their locations and direc- 
tion of turning to open should be plainly marked on the 
buildings. 
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2206. Connections for domestic or standpipe use over 2 
inches in size shall conform to paragraph 2205. 

23. Pumps. 

2300. A fire pump installation consisting of pump, 
driver and suction supply, when of adequate capacity and 
reliability, and properly located, makes a good secondary 
supply. An automatically controlled fire pump taking water 
from a water main o f  adequate volume, or taking draft  
under a head from a reliable storage of adequate capacity, 
may under certain conditions be accepted by the authority 
having jurisdiction as a single supply. 

2301. Where a centrifugal pump is the only means of 
supplying water, the pump should be provided with super- 
visory service from an approved central station system or 
from an approved proprietary system or their substantial 
equivalent, which shall provide means for positive indication 
at the central office that  the pump has operated normally. 
This arrangement is to be in addition to the supervision of 
power supply and other features that may be required by 
the authority having jurisdiction. These pumps should be 
operated at least monthly by the supervisory service repre- 
sentative, and at more frequent intervals where the au- 
thority having jurisdiction so requires. 

NOTE: See sections dealing with sprinkler equipment super- 
visory and water  flow alarm services in Standard for the In- 
stallation, Maintenance and Use of Central  Stat ion Protect ive 
Signaling Systems for Watchmen, Fire  Alarm and Supervisory 
Service, N F P A  No. 71-1967, Standard for the Installation, Main- 
tenance and Use of Local Protect ive Signaling Systems for 
Watchman, Fire  Alarm and Supervisory Service, N F P A  No. 
72A-1967, Standard for the Installation, Maintenance and Use of 
Auxiliary Protect ive Signaling Systems for F i re  Alarm Service, 
N F P A  No. 72B-1967, Standard for the Installation, Maintenance 
and Use of Remote Stat ion Protect ive Signaling Systems for Fire  
Alarm and Supervisory Service, N F P A  No. 72C-1967, and Stan- 
dard for Installation, Maintenance and Use of Proprietary Pro- 
tective Signaling Systems for Watchman, Fire  Alarm and Super- 
visory Service, NI?PA No. 72D-1967. See separately published 
Standard for the Installation of Centrifugal Fire  Pumps, N F P A  
No. 20-1968 and Standard for the Installation of Sprinkler Sys- 
tems, N F P A  No. 13-1968. 
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24. Tanks. 

2401. Gravity Tanks. The capacity and elevation shall 
be determined by the authority having jurisdiction. 

NOTE: S e e  S t a n d a r d  f o r  W a t e r  T a n k s  f o r  P r i v a t e  F i r e  P r o -  
t e c t i o n ,  N F P A  No .  22 -1967 .  

2402. Pressure Tanks. When pressure tanks are to be 
used the authority having jurisdiction should be consulted. 

NOTE: See  S t a n d a r d  fo r  W a t e r  T a n k s  fo r  P r i v a t e  F i r e  P r o -  
t e c t i o n ,  N F P A  No .  22 -1967 .  

25. Penstocks or Flumes, Rivers or Lakes. 

2501. Water supply connections from penstocks, flumes, 
rivers, lakes, or reservoirs shall be arranged to avoid mud 
and sediment, and should be provided with approved double 
removable screens or approved strainers installed in an ap- 
proved manner. 

26. Fire Department Connections.* 

2600. A connection through which the public fire de- 
partment can pump water into the sprinkler, standpipe or 
other system furnishing water for fire extinguishment 
makes a desirable auxiliary supply. For this purpose one or 
more fire department connections shall be provided in all 
cases except when permission of the authority having juris- 
diction is obtained for their omission. 

2601. Fire department connections shall be properly sup- 
ported. 

2602. There shall be no shut-off valve in the fire de- 
partment connection. 

2603. An approved straightway check valve shall be 
installed in each fire department connection, located as near 
as practicable to the point where it joins  the system. 

2604. The pipe between the check valve and the out- 
side hose coupling shall be equipped with an approved auto- 
matic drip, arranged to discharge to a proper place. 

2605. Hose connections shall be approved type. 

2606. Hose coupling threads shall conform to those used 
by the local fire department. (American) National Stand- 

*See Recommendat ions  for Fire Depar tment  Operat]ons in Proper t ies  Pro- 
tected by Sprinkler  and Standpipe Sys tems  (NFPA No. 13E-1966). 
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ard Fire-Hose Coupling Screw Threads shall be used when- 
ever they will fit the local fire depar tment  hose threads.  

NOTE : See S t a n d a r d  for  S c r e w  T h r e a d s  a n d  G a s k e t s  for  F i r e  
Hose  Coupl ings ,  N F P A  No. 194-1968. 

2607. Hose connections shall be equipped with s tandard 
caps, properly secured and arranged for  easy removal by  
fire depar tments .  

2608. Hose connections should be on the s t reet  side of 
buildings and shall be located and arranged so tha t  hose 
lines can be readily and conveniently a t tached to the  inlets 
without  interference f rom any nearby  objects  including 
buildings, fences, posts, or o ther  fire depar tment  connections. 

2609. (a) Hose connections shall be designated by  a sign 
having raised let ters  at  least one inch in size cast  on a plate 
or fitting, reading for  service designated:  e.g. - -  "AUTO- 
SPKR."  or "OPEN SPKR."  or "STANDPIPE " ,  etc. 

b. If  hose connection does not serve all of the building an 
appropr ia te  and durable sign shall be attached. 

H<,,o<,, ,N H 
v A L v E  V i i  

D R I P  

FIG. 26. FIRE DEPARTMENT CONNECTION 
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CHAPTER 3. VALVES. 

31. Types of Valves. 

3101. All control valves shall be approved outside screw 
and yoke or other approved indicator pattern.  Underground 
gate valves of approved pat tern equipped with approved 
indicator posts meet this recommendation. 

3102. Check valves shall be of an approved type. 

32. Valves Controlling Water Supplies. 

3201. At least one gate valve shall be installed in each 
source of water  supply except fire department  connections. 

3202. Where there is more than  one source of water  sup- 
ply, a check valve shall be installed in each connection, ex- 
cept that ,  where cushion tanks are used with automatic fire 
pumps, no check valve is required in the cushion tank con- 
nection. 

3203. A gate valve should be installed on each side of 
each check valve, except that ,  in the discharge pipe from a 
pressure tank or a gravi ty  tank of less than 15,000 gallons 
capacity, no gate valve need be installed on the tank side 
of the check valve. 

3204. Where a gravi ty  tank is located on a tower in the 
yard, the gate valve on the tank side of the check valve 
should be of O. S. & Y. (Outside Screw and Yoke) type;  the 
other should be either an 0. S. & Y. valve or an indicator 
post valve. Where a gravi ty  tank is located on a building 
both gate valves should be of the 0. S. & Y. type;  and all 
fittings inside the building, except the drain tee and heater  
connections, shall be under the control of a gate valve. 

3205. When a pump, located in a combustible pump 
house or exposed to danger  f rom fire or fall ing walls, or 
a tank, discharges into a yard main fed by another  supply, 
either the check valve in the connection should be located 
in a pit or the gate should be of the indicator post type 
located a safe distance outside buildings. 

3206. Check valves on tank or pump connections when 
located underground may be placed inside of buildings and 
at a safe distance f rom the tank riser or pump, except in 
cases where the building is entirely of one fire area, when 
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it is ordinari ly considered sa t i s fac tory  to locate the check 
valve overhead in the lowest level. 

3207. All ga te  valves controlling water  supplies for  
sprinklers should be located where  readily accessible. 

33. Indicator Post Valves. 

3301. Every  connection from the yard  main to a build- 
ing shall be provided with an indicator post  valve, except 
where other  a r rangements  are acceptable to the  au thor i ty  
having jurisdiction. 

3302. Indicator post  valves should be located not  less 
than 40 feet  f rom buildings; bu t  where  necessary to place 
a valve close to a building, it should be located at  a blank 
par t  of the wall. 

3303. Indicator post  valves shall be set with regard to 
the final grade line so that  the top of the post  will be about  
36 inches above the ground. 

3304. Pos t  indicator valves may  require protection 
against  mechanical damage. This work should be promptly  
at tended to if not included in the  contract.  

34. Valves in Pits. 

3401. Where  it is impracticable to provide an indicator 
post valve, valves may  be placed in pits through permission 
of the au thor i ty  having jurisdiction.  Valve pits, except 
those located at or near  the base of the r iser  of an elevated 
tank, should, insofar  as practicable, sa t is fy  the objectives 
of Pa rag raph  3402. 

NoTv.: For valve pits located at or near the base of a tank 
riser, refer to Standard for Water Tanks for Private Fire Protec- 
tion, NFPA No. 22-1967. 

3402. When used, valve pits should be of adequate size 
and readily accessible for  inspection, operation, testing, 
maintenance, and removal of equipment  contained therein. 
They should be constructed and ar ranged to proper ly  pro- 
tect the installed equipment  f rom movement  of earth, freez- 
ing, and accumulation of water .  Poured-in-place or precast  
concrete, with  or without  reinforcement,  or brick (all de- 
pending upon soil conditions and size of pit)  are appro- 
priate materials  for  construction of valve pits. Other ap- 
proved materials  may  be used. Where  the wa te r  table is low 
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and the soil is porous, crushed stone or gravel may  be used 
for  the floor of the pit. 

3403. A wrench or crow-foot  with a long handle should 
be provided for  each valve, and kept  in the pit  where it can 
be reached f rom the yard  level. The location of the valve 
should be clearly marked on neighboring buildings, and the 
cover of the pit should be kept free f rom dirt  and snow at 
all times. 

35. Sectional Valves. 

3501. Large yard  systems shall have sectional con- 
trolling valves a t  appropr ia te  points, in order  to permit  
sectionalizing the system in the event of a break, or  for  
the making of repairs  or extensions. 

3502. A valve should be provided on each bank where a 
main crosses wa te r ;  it is also recommended tha t  valves be 
installed to shut  off sections of pipe under buildings. (See 
Paragraph  9301.) 

36. Identifying and Securing. 

3601. All control valves shall be plainly marked indi- 
cating the section or portion controlled. To assure that  
valves are kept open, it is essential to provide central sta- 
tion propr ie tary  valve supervisory service and/or  to secure 
the valves in the Open position using an acceptable type  of 
seal which must  be destroyed before the valve can be closed. 
Weekly recorded inspections shall be made. 

NOTE: See Standard for Supervision of Valves Controlling 
Water SUpplies for Fire Protection, NFPA No. 26-1958. 
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CHAPTER 4. HYDRANTS 

41. Type of Hydrants. 

4101. Hydrants shall be of approved type and have not 
less than a 6-inch connection with the mains. A valve 
should be installed in the hydrant connection. The num- 
ber, size and arrangement of outlets, the size of main valve 
opening and the size of barrel shall be suitable for the pro- 
tection to be provided and shall be approved by the au- 
thority having jurisdiction. Independent gate valves on 
21/2-inch outlets may be used. (See Chapter 5.) A hose 
house and equipment shall be provided at each hydrant un- 
less well located portable hose reels and equipment are ac- 
cepted by the authority having jurisdiction. 

4102. Hydrants should be tested periodically for proper 
functioning in accordance with the requirements of the 
authority having jurisdiction but at least semi-annually. 

42. Number and Location. 

4201. A sufficient number of hydrants shall be installed 
to provide two streams for every part of the interior of 
each building not covered by standpipe protection and to 
provide hose stream protection for every exterior part of 
each building by the use of the lengths of hose normally 
attached to the hydrants. There shall be sufficient hydrants 
to concentrate the required fire flow about any important 
building with no hose line exceeding 500 feet in length. 

NOTE: Pub l i c  h y d r a n t s  w h e n  ava i l ab le  on  a n  a c c e p t a b l e  publ ic  
w a t e r  s y s t e m  m a y  be  cons ide red  to  comply  w i t h  t h i s  r e q u i r e m e n t .  

4202. For average conditions hydrants should be placed 
about fifty feet from the buildings protected. Where it is 
impossible to place them at this distance, they may be put 
nearer, provided they are set in locations where the chance 
of injury by falling walls is small, and from which men are 
not likely to be driven by smoke or heat. Usually in crowded 
mill yards they can be placed beside low buildings, near brick 
stair towers, or at angles formed by substantial brick walls 
which are not likely to fall. 



HOSE HOUSES AND EQUIPMENT 2 4 - 1 3  

43. Setting.  

4301. Hydran t s  shall be set on flat stones or concrete 
slabs with about  half a barrel of small stones (or equivalent) 
placed about  the bot tom to insure quick drainage from the 
drip. They shall not be placed near retaining walls where 
there is danger of f ros t  through the wall. 

4302. Where soil is of such a nature  tha t  the hydrants  
will not drain properly with the ar rangement  specified in 
Paragraph 4301, the  hydrant  drain shall be connected to a 
drain by not less than a 2-inch cast iron pipe; or some other  
means acceptable to the author i ty  having jurisdiction shall 
be provided to keep the hydrant  barrels clear of water.  

4303. In set t ing hydrants  due regard should be given to 
final grade line; centers of hose outlets should be about  18 
inches above the floor of the hose house or 18 inches above 
ground. 

4304. Hydran t s  shall be fas tened to piping by s tandard 
clamps or be properly anchored. (See Fig. 96.) 

4305. Hydran ts  may  require protection against  me- 
chanical damage. This work  shall be promptly  at tended to 
if not included in the  sprinkler contract. 

CHAPTER 5. HOSE HOUSES A N D  EQUIPMENT. 

51. Location. 

5101. A hose house should be located over the hydrant  
and arranged so that  the  hydrant  will be as close to the 
front  of the house as possible and still allow sufficient room 
back of the doors for  the hose gates and at tached hose. 

52. Construction. 

5201. Hose houses shall be of substantial  construction 
on adequate foundations. The construction shall be such as 
to protect  the hose from weather  and vermin and designed 
so that  hose lines can be quickly brought  into use. Clear- 
ance shall be provided for  proper operation of the  hydrant  
wrench. Proper  ventilation shall be provided. The exterior 
shall be painted or otherwise suitably, protected against  
deterioration. 
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53. Size and Arrangement.  

5301. Hose houses shall be of a size and ar rangement  to 
provide shelves or racks for the hose and equipment. For  
typical hose houses see Figures 53-1 to 53-3 inclusive. For  
other types of hose houses or equivalent enclosures consult 
the au thor i ty  having jurisdiction. 

NOTE: Common  ma te r i a l s  used to cons t ruc t  hose houses  a re  
wood, s teel  and a luminum.  M a n u f a c t u r e r s  have provided the  
pho tog raphs  shown in this  t e x t ,  bu t  t hey  are  not  identif ied be- 
cause  near ly  all m a j o r  fire appl iance  d i s t r ibu to r s  can fu rn i sh  hose 
houses  in designs  s imi la r  in purpose  to the  designs  shown.  F o r  
equ ipmen t  detai ls  of hose houses,  see Sect ion  55, 56, 57 and 58. 

54. Marking. 

5401. Hose houses shall be plainly marked in large let- 
ters with the fire hydran t  number or hose house number. 

55. Equipment - -  General. 

5501. Each hose house shall be equipped witl~ - -  
2 - -  U n d e r w r i t e r s '  play 

pipes. 
1 -  pa i r  play pipe b racke t s .  
1 ~ fire axe. 
1 - - p a i r  fire axe  b racke t s .  
1 - -  c r o w b a r  
1 - - p a i r  c rowba r  b racke t s .  

1 -  e x t r a  h y d r a n t  w r e n c h  
(in addi t ion  to w r e n c h  on 
hydrant). 

4 --  coupling spanners. 
2 --  hose and ladder straps. 
1 -  Underwriters' play pipe 

holder 
2- -21 /~ - inch  hose washe r s  ( spares ) .  

The above may be modified by the author i ty  having juris- 
diction depending upon the local conditions. 

56. Hose. 

5601. At  least 100 feet  and preferably 150 feet  of ap- 
proved 21/2-inch woven jacket  rubber-lined hose should al- 
ways be at tached to a hydran t  outlet, and so arranged or 
laid, tha t  a fire s t ream can be placed in action with mini- 
mum delay. The size and total amount  of hose tha t  should 
be maintained at  any individual location will depend on local 
conditions and the author i ty  having jurisdiction should be 
consulted. 
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Fig. 53-1 House of five-sided design for installation over a yard hydrant. Such 
houses may be of wood or steel with a tight floor installed after erection. 

Fig. 53-2 Steel house of compact dimensions for installation over a yard hy- 
drant. House is shown closed. Top lifts up and doors on front side open for com- 
plete accessibility. 
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Fig. 53-3 Hose house of compact dimensions for installation over a yard hy- 
drant. Construction may be steel or aluminum. 

57. Couplings. 

5701. Couplings shall be of the same size and thread 
and directly interchangeable with those of the neares t  fire 
depar tment  that  would respond to an alarm, or where  there  
is no fire department ,  couplings shall be interchangeable 
with those of the neares t  plant tha t  would be able to render  
practical assistance. 

5702. Threads shall be in accordance with paragraph  
2606. Where  couplings are not interchangeable,  proper 
adapters  shall be provided in the hose houses. 

5703. Where the fire depar tment  does not have double 
female couplings, it is an excellent practice to provide them 
with the hose equipment. 

NOTE : T h e s e  a r e  for  use  d u r i n g  a n  e m e r g e n c y  for  c o n n e c t i n g  
hose  f r o m  h y d r a n t  to  h y d r a n t .  

58. Nozzles. 

5801. Nozzles shall be of approved type. 

NOTE: S t a n d a r d  p lay  pipes a re  s m o o t h  t a p e r i n g  t u b e s  30 
inches  long  w o u n d  and  pa in ted ,  w i t h  a l ~ - i n c h  s m o o t h  bo re  
nozzle.  F o r  use  of o t h e r  types  of a p p r o v e d  nozzles  consu l t  t he  
a u t h o r i t y  h a v i n g  ju r i sd ic t ion .  

59. Domestic Service Use Prohibited. 

5901. The use of hydran ts  and hose for  purposes other  
than fire or fire drills shall be prohibited. 
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CHAPTER 6. FIRE HOSE CARE AND MAINTENANCE. 

61. General. 

NOTE: See  Ca re  of  F i r e  Hose ,  N F P A  No. 198-1958. 

6100. Woven jacket rubber-lined fire hose should pref- 
erably be kept in a cool, dry location such as a small, well- 
ventilated hose house with slatted shelves for good air  cir- 
culation. Mildew will at tack hose fabric if the hose is stored 
in a damp location. Hose jackets can be treated to re tard 
mildew growth. Corrosive chemicals will weaken the fabric 
and cause the hose to fail. Gasoline, oils, or organic solvent 
will deteriorate the rubber lining. Continued exposure to 
high temperatures  will cause the rubber lining to harden 
and crack. The useful life of woven jacket  rubber-lined hose 
at  inside hose connections in dry, well-ventilated rooms with 
ordinary temperatures  will be about the same as yard hose, 
having the same maintenance. 

6101. When hose is kept in a hose house at  a hydrant ,  it 
is good practice to have two or three lengths connected to- 
gether and attached to the hydran t  ready for  instant  use. 
Where hose is folded on the shelves for easy removal, the 
folds should be as long as possible. Hose tha t  is not con- 
nected to the hydran t  should be kept in rolls, as this 
eliminates the many sharp bends and kinks which tend to 
crack the rubber lining when hose is folded. In rolling the 
hose, place the male coupling on the inside of the coil, using 
care to prevent sharp bends near this coupling. 

6102. Fire  hose should be reserved for  fighting fires ; for  
other uses, a separate supply of proper hose should be 
provided. 

6103. The hose shall not be stored inside a main building, 
where it might  be inaccessible in case of fire. 

6104. Where hose may be subjected to acids, acid fumes, 
or other corrosive materials,  as in chemical plants, the pur- 
chase of approved rubber-covered rubber-lined hose is ad- 
vised. For plant yards containing rough surfaces tha t  will 
cause heavy wear or where working pressures are above 
150 pounds per square inch, double jacketed hose should be 
provided. 
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62. Testing Hose. 

6201. Hose  should be tes ted once a year .  The tes t  pres-  
sure  shall be a t  least  equivalent  to the  m a x i m u m  s ta t ic  
y a r d  p res su re  or  the  h i g h e s t  fire p u m p  shutof f  p ressure ,  
wh ichever  is g rea te r ,  bu t  in no case less t h a n  150 pounds  
per  square  inch. These tes ts  rel ieve s t resses  which  a re  set 
up in the j acke t  and  in the r u b b e r  l in ing w h e n  it is held 
in one posi t ion fo r  a long time. P r e s s u r e  used a t  da te  of 
tes t  should be recorded  on a ca rd  tacked  on the hose house 
door. 

NOTE: See Standard for Fire Hose, NFPA No. 196-1968. 

NOTE: The hydrostatic pressure test may be made as fol- 
lows: A threaded cap with petcock or small valve for air outlet 
should be attached to one end of the hose line, with the other end 
connected to the fire or hydrostatic test pump if there is one 
available, or otherwise to the normal water supply. The hose 
shall be completely filled with water and the pressure applied 
gradually. Care should be taken to remove all the air from the 
hose before applying the test pressure, as a serious accident may 
result if the hose should burst or a coupling should disengage. 
The test pressure shall be maintained for at least one minute 
and then released. It is best to make these tests in warm weather 
to facilitate drying and prevent freezing the hose. 

6202. All hose should no t  be r emoved  f r o m  a hose house 
for  t e s t ing  a t  the same t ime because the t ime lost in re-  
t u r n i n g  it in case of  a fire m i g h t  al low the  blaze to sp read  
beyond  control .  

6203. F a u l t y  hose shall be d i scarded  and  replaced 
p r o m p t l y  wi th  new hose t h a t  mee t s  r equ i r emen t s  of  the  
S t a n d a r d  fo r  F i r e  Hose, N F P A  No. 196-1968. F a u l t y  hose 
should not  be s tored in hose houses.  

63. Cleaning Hose. 

6301. A f t e r  fire hose has  been tested,  or  used fo r  o the r  
purposes ,  it shall be cleaned and  dried. W h e n  the  f ab r i c  has  
been oil-soaked, the  oil can  be r emoved  by  w a r m  w a t e r  and  
a good g rade  of  w a s h i n g  soap. This  soap should be r insed  
off be fo re  the  hose is dried.  

64. Drying Hose. 

6401. Before  r e t u r n i n g  the  hose to service  it should be 
ca re fu l ly  d ra ined  and  dried. This  can be done by  h a n g i n g  
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the hose vertically or by laying it on a dry area with a slope 
of about 2 feet in 50. Sectional slatted racks about 52 feet 
long are used for  such drying. When drying hose, be careful 
tha t  the water  will not drain f rom the hose and drop on the 
jacket  of other hose underneath.  

6402. When the hose is returned to the hose house, any 
folds tha t  are made in the hose should be arranged to come 
at  a different point each time the hose is replaced. When- 
ever possible, hose tha t  has been stored in rolls should be 
used to replace tha t  which has been stored folded since the 
last test  or use. 

CHAPTER 7. HEAVY CALIBER HOSE STREAMS. 

71. Use and Location. 

7100. Where large amounts  of combustible materials  
are located in yards, such as log piles, lumber, rai lway car 
storage, etc., it is necessary to provide a ready means of de- 
livering large quantities of water  at  effective pressures. 
This can best be accomplished by installing permanent  
monitor  nozzles on the ground around the piles, and oc- 
casionally where necessary on special trestles or on roofs of 
buildings. (See Fig. 71.) Portable deluge sets for  use 
with siamesed hose lines are also valuable in many cases. 
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7101. The location of this apparatus, the size of piping 
supplying it, the arrangement of control valves and the 
necessary water supplies, all demand special consideration 
in each individual case and the authority having jurisdic- 
tion should be consulted. 

2".'Z: ; 

I 

..... c;D;;,2,,.,,o 

f ~ a r  ~zzle  

a~d0r ~ozz~L 

1' 

Below Fro~t L,~c 

FIG. 71. STANDARD MONITOR NOZZLES 

GEAR CONTROL NOZZLES ARE ALSO SATISFACTORY 
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CHAPTER 8. UNDERGROUND PIPE AND FITTINGS. 

Publications designated AWWA are available from American 
Water  Works Association, Inc., 2 Park  Ave., N. Y. 10016. Publica- 
tions designated USAS are available from United States of America 
Standards Institute, 10 East  40th St., New York, N. Y. 10016. A num- 
ber of the standards and specifications of AWWA have been adopted 
by and are available from Canadian Standards Association, 235 Mon- 
treal Road, Ottawa 7, Ont. Publications designate.d ASTM are avail- 
able from the American Society for Testing and Materials, 1916 Race 
Street, Philadelphia, Pa. 19103. The address of the American Concrete 
Pipe Association is 228 North La Salle St., Chicago, Ill. 60601. In 
addition to the sources indicated below, specifications for cast iron 
pipe and fittings are available from Cast Iron Pipe Research Associa- 
tion, Suite 3440, Prudential  Plaza, Chicago, Ill. 60601. 

81. Selection of Pipe. 

8101. Piping shall be approved asbestos cement, cast 
iron, ductile iron, reinforced concrete, steel or other ap- 
proved pipe. Steel pipe shall have minimum thickness of 
0.250 inch, and be coated and lined. See Paragraph 8301 
for required coating and lining. 

Underwri ters '  Laboratories, Inc., lists and labels cast iron and 
ductile iron pipe (cement-lined and unlined, coated and uncoated), 
asbestos-cement pipe and couplings and steel pipe. I t  lists under re- 
examination service reinforced concrete pipe (cylinder pipe, nonpre- 
stressed and prestressed). 

Underwriters '  Laboratories of Canada lists and labels or integral- 
ly marks cast iron and ductile iron pipe and asbestos-cement pipe and 
couplings. 

8102. The type and class of pipe for a particular instal- 
lation shall be determined through consideration of the 
maximum working pressure, t he  laying conditions under 
which the pipe is to be installed, soil conditions, corrosion, 
and susceptibility of pipe to other external loads including 
installation beneath buildings and traffic or vehicle loads. 

Pipe  Design Manuals. The following pipe design manuals may 
be used as a guide. 

Standard Pract ice for the Selection of Asbestos-Cement Water  
Pipe, AWWA Handbook H2, 1964. 

Manual for the Computation of Strength "and Thickness of Cast 
Iron Pipe, USAS A21.1-1957, AWWA CH1-57, CSA B131.1-1958. 
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Concrete Pipe Handbook, American Concrete Pipe Association, 
1965. 

American Standard Pract ice Manual for the Thickness Design of 
Ductile Iron Pipe, USAS A21.50-1965, AWWA H-3-65. 

Steel Pipe Design and Installation, AWWA M l l ,  Steel Pipe 
Manual, 1964. 

Pipe Specifications. The various types of pipe are usually manu- 
factured to one of the following specifications: 

AWWA Tentat ive  Standard for Asbestos-Cement Water  Pipe, 
AWWA C400-65. 

ASTM Specifications for Asbestos-Cement Pressure Pipe, ASTM 
296-67. 

American Standard for Cast-Iron Pipe Centrifugally Cast in 
Metal  Molds, for Water  or Other Liquids, USAS A21.6-1962, AWWA 
C106-62, CSA B131.5-1963. 

American Standard for Cast-Iron Pipe Centrifugally Cast in 
Sand-Lined Molds, for Wate r  or Other Liquids, USAS A21.8-1962, 
AWWA C108-62, CSA B131.7-1963. 

American Standard for Ductile-Iron Pipe Centrifugally Cast in 
Metal Molds or Sand-Lined Molds, for Water  or Other Liquids, USAS 
A21.51-1965, AWWA C151-65. 

AWWA Standard for Reinforced Concrete Water  Pipe, Steel 
Cylinder Type, Not  Prestressed, AWWA C300-64. 

AWWA Standard for Reinforced Concrete Wate r  Pipe, Steel 
Cylinder Type, Prestressed, AWWA C301-64. 

AWWA Standard for Reinforced Concrete Wate r  Pipe, Non- 
cylinder Type, Not Prestressed, AWWA C302-64. 

AWWA Standard for Fabricated Electrically Welded Steel Water  
Pipe, AWWA C201-66. 

AWWA Standard for Mill-Type Steel Water  Pipe, AWWA C202- 
64. 

82. Installation of Pipe and Fittings. 

8201. Pipe and fittings shall be installed in accordance 
with manufac turers '  instructions and in an approved man- 
ner. 

I n s t a l l a t i o n  S t a n d a r d s .  The following apply to the installation 
of pipe and fittings : 

AWWA Tentat ive  Standard for the Installation of Asbestos- 
Cement Wate r  Pipe, AWWA C603-64T. 

AWWA Standard for the Instal lat ion of Cast-Iron Water  Mains, 
AWWA C600-64. 
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Concrete Pipe Handbook, American Concrete Pipe Association, 
1965. 

Steel Pipe Design and Installation, AWWA Mll ,  Steel Pipe 
Manual, 1964. 

83. Coating and Lining 

8301. Where coating or lining or both are required for 
pipe or fittings, the coating or lining or both shall be ap- 
proved. 

Coat ing  and L in ing  Standards .  The following apply to the appli- 
cation of coating and linings : 

American Standard for Cement Mortar  Lining for Cast-Iron Pipe 
and Fitt ings for Water, USAS A21.4-1964, AWWA C104-64. 

AWWA Standard for Coal-Tar Enamel Protective Coatings for 
Steel Water  Pipe, AWWA C203-62. 

AWWA Tentative Standard for Cement-Mortar Protective Lining 
and Coating for Steel Water  Pipe, 30 inches and Over, AWWA C205- 
62T. 

AWWA Standard for Cement-Mortar Lining of Water  Pipe Lines 
in Place, Sizes 16 inches and Over, AWWA C602-54. 

84. Pipe and Fitting Joints 

8401. Pipe and fitting joints shall be approved type. 

Pipe and F i t t i n g  Jo in t  Standards. The following apply to joints 
used with the various types of pipe: 

American Standard for Rubber Gasket Joints for Cast-Iron Pres- 
sure Pipe and Fittings, USAS A21.11-1964, AWWA Cl11-64. 

AWWA Standard for Field Welding of Steel Water  Pipe Joints, 
AWWA C206-62. 

AWWA Standard for Steel Pipe Flanges, AWWA C207-55. 

American Standard for Cast-Iron Pipe Flanges and Flanged 
Fittings, Class 125, USAS B16.1-1960, or Class 250, USAS B16.2-1960. 

85. Fittings 

8501. Fi t t ings shall be approved type with joints and 
pressure class rat ings compatible with the pipe used. Steel 
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pipe fittings shall be coated and lined. See paragraph 8301 
for required coating and lining. 

Fit t ings  Standards. Fi t t ings generally used are cast iron with 
joints to specifications of the manufacturer  of the part icular  type of 
pipe. See Pipe and Fi t t ings Joint  Standards listed following para- 
graph 8401. Steel fittings also have some applications. There are 
the following standards on fitt ings: 

American Standard for Cast Iron Fittings, 2-inch through 48-inch, 
for Wate r  and Other Liquids, USAS A21.10-1964, AWWA Cl10-64. 

AWWA Standard for Dimensions for Steel Wate r  Pipe Fittings, 
AWWA C208-59. 

American Standard for Cast-Iron Pipe Flanges and Flanged Fit-  
tings, Class 125, USAS B16.1-1960, or Class 250, USAS B16.2-1960. 

86. Sizes of Pipe. 

8601. No pipe smaller than 6 inches in diameter shall 
be installed underground in yard systems for mains or 
hydrant  branches. 

8602. In moderately large plants a loop system is rec- 
ommended because it provides water from several direc- 
tions. In small plants a lesser amount of larger pipe may 
be installed which may be later extended to form a loop as 
the plant is enlarged. 

8603. The size of the pipe supplying sprinkler systems 
and yard systems shall be approved by the authority having 
jurisdiction, due consideration being given to the construc- 
tion and occupancy of the plant, to the volume and pressure 
of water required and to the adequacy of the supply. 

8604. For purposes of computing friction loss in steel 
or unlined cast iron pipe, use 100 as the coefficient C in 
Hazen and Williams formula; for cement-lined, reinforced 
concrete or asbestos-cement pipe, use 120. 

NOTE: The coefficients specified above are commonly used in 
water  works practice which uses nominal pipe sizes and makes no 
special allowance for fittings. The authori ty having jurisdiction may 
accept a coefficient of 140 for cement-lined, reinforced concrete or 
asbestos-cement pipe, where the design is based on actual internal 
pipe sizes with proper allowance for added friction loss in all fittings 
and design calculations on this basis are submitted for approval. 
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CHAPTER 9. RULES FOR LAYING PIPE. 

91. Depth of Cover. 

9101. The depth of cover over wa te r  pipes should be de- 
termined by the maximum depth of f ros t  penetrat ion in 
the locality where  the pipe is laid, and in those locations 
where  f ros t  is not a factor,  the depth of cover shall be 
not less than 21/2 feet  to prevent  mechanical injury.  Pipe 
under dr iveways shall be buried a minimum of 3 feet  and 
under railroad t racks  a minimum of 4 feet. Recommended 
depth of cover above the top of underground yard  mains is 
indicated in Fig. 91. 

9102. Depth of covering shall be measured f rom top of 
pipe to ground level and due consideration shall a lways be 
given to fu ture  or final grade and nature  of soil. 

NOTE: G r e a t e r  d e p t h  is r e q u i r e d  in a loose g rave l ly  soil 
(or  in  rock)  t h a n  in compac t ,  c layey  soil. A safe  ru le  to  fol low 
is to  b u r y  t h e  top  of pipe no t  less t h a n  one foot  be low t h e  lowes t  
f ro s t  l ine  for  t h e  local i ty.  

9103. As there is normally no circulation of water  in 
private fire mains, they require grea ter  depth of covering 
than do public mains. 

92. Protection Against Freezing. 

9201. Where  it is impracticable to bury  pipe it may  be 
laid aboveground, provided the pipe is protected against  
freezing and mechanical injury,  to the sat isfaction of the 
author i ty  having jurisdiction. 

9202. Pipes should not be placed over raceways  or near  
embankment  walls, but  if such an a r rangement  is un- 
avoidable special at tention shall be given to protection 
against  frost.  

9203. Where pipe is laid in raceways  or shallow st reams 
care shall be taken that  there will be sufficient depth of 
running water  between the pipe and the f ros t  line during all 
seasons of f ros t ;  a safer  method is to bury  the pipe one foot 
or more under the bed of the waterway.  Care shall also be 
taken to keep the pipe back f rom the banks a sufficient dis- 
tance to avoid any danger of freezing through the side of 
the bank above the wa te r  line. Pipe shall be buried below 
fros t  line where  entering the water .  
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93. Protection Against Breakage. 

9301. Pipe should not be run under buildings or under 
heavy piles of iron, coal, etc. Where piping necessarily 
passes under a building, the foundation walls shall be arched 
over the pipe. (See paragraph 3502.) 

9302. Where riser is close to building foundations, un- 
derground fittings of proper design and type shall be used 
to avoid pipe joints being located in or under the founda- 
tions. 

9303. Special care is necessary in running pipes under 
railroad tracks, under roads carrying heavy trucking, un- 
der large piles of iron, under buildings having heavy ma- 
chinery liable to fall and under buildings containing ham- 
mers or other machinery or having heavy trucking which 
will subject the buried pipes to shock or vibration. Where 
subject to such breakage, pipes should be run in a covered 
pipe trench or be otherwise properly guarded. (See Section 
81.) 

94. Care in Laying. 

9401. Pipes shall be clean inside when put in trenches 
and open ends shall be plugged when work is stopped, to 
prevent stones and foreign materials from entering such 
pipes. 

9402. Pipes shall bear throughout their length and not 
be supported by the bell ends only. 

9403. If ground is soft, or of a quicksand nature, spe- 
cial provision must be made for supporting pipe. For or- 
dinary conditions of soft ground, longitudinal wooden 
stringers with cross ties will give good results. A rein- 
forced concrete mat 3 inches or 4 inches thick' in the bottom 
of the trench has also been used with excellent results. In 
extreme cases the stringers and cross ties or concrete mat 
may have to be supported on piles. 

95. Pipe Joints. 

9501. Joints shall be made tight. Poured lead joints, 
properly caulked, have proved satisfactory. Special joint 
compounds may be used when approved by the authority 
having jurisdiction; such joints if employed shall be made 
by persons familiar with the particular material used. 
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9502. When using bell and spigot pipe or fitt ings changes 
in grade or direction should never be made by shif t ing the 
pipe in the joints, as uneven lead joints result  and these are 
likely to leak. When using mechanical joint  pipe or fittings, 
deflection shall not exceed tha t  recommended by the manu- 
facturer .  

9503. Joints  other than the bell and spigot type should 
be used only when approved. 

96. A n c h o r i n g  Fire Mains.  

9601. All tees, plugs, caps, bends and hydran ts  on pipe 
installed underground shall be anchored. Pipe clamps and 
tie-rods, th rus t  blocks or other approved methods or de- 
vices may be used. The type of pipe and soil conditions 
determine the method. 

9602. Details of acceptable pipe clamps and tie-rods are 
shown in Figs. 96-1 to 96-37. 

9603. Fi t t ings  shall be provided with lugs when clamps 
and rods are to be used. 

9604. Af te r  installation, rods and clamps should be 
thoroughly covered with asphalt  or other acceptable corro- 
s ion-retarding material .  

T A B L E  9605 
AREA OF B E A R I N G  FACE OF CONCRETE T H R U S T  BLOCKS 

Tees, Plugs, Caps 
Pipe Size ¼ Bend ¼ Bend and Hydrants 

Inches Square Feet Square Feet Square Feet 

4 2 2 2 
6 5 3 4 
8 8 5 6 

10 13 7 9 

12 18 10 13 

14 25 14 18 

16 32 18 23 

Areas in table have been derived using a water pressure of 225 
pounds per square inch and a soil resistance of 2000 pounds per square 
foot. 
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9605. Thrus t  blocks are sa t isfactory where  soil is suit- 
able. Table 9605 gives bear ing areas  against  undisturbed 
vertical wall of a t rench in soil equivalent to sand and 
gravel cemented with clay. For  other soils, the values in 
the table should be multiplied by an appropr ia te  factor.  

S u g g e s t e d  f a c t o r s  a r e :  

Sof t  Clay  4 
S a n d  2 
S a n d  and  Grave l  1.33 
Sha le  0.4 

p 

9606. Thrust  blocks shall be cast in place at each change 
in the direction of a pipe line and at  all tees, plugs, caps and 
bends. The thrus t  blocks shall be of concrete of a mix not 
leaner than 1 par t  cement, 21/2 par ts  sand, and 5 par ts  
stone. Backing shall be placed between solid ground and 
the fitting to be anchored and shall be of such bear ing area 
as to assure adequate resistance to the thrus t  to be en- 
countered. In general, backing shall be so placed tha t  the 
joints  will be accessible for  inspection and repair.  Thrus t  
blocks are not suitable for  vertical pipe. 

9607. Down steep hills, mains shall be properly an- 
chored to prevent  slipping. A general rule is to anchor the 
pipe at  the bot tom of the hill, a t  any turns,  and otherwise 
on s t ra ight  runs about  every for ty-eight  feet. The anchor- 
ing shall be done either to natural  rock or by means of 
brick or concrete piers built on the downhill side of the bell. 
Bell ends shall be installed facing uphill. 

97. Back Filling. 

9701. Ear th  shall be well tamped under and around 
pipes (and puddled where  possible) to prevent  set t lement 
or lateral movement, and shall contain no ashes, cinders or 
other corrosive materials.  

9702. Rocks shall not be rolled into trenches and al- 
lowed to drop on pipes. 

9703. In trenches cut through rock, back filling shall 
preferably  be entirely of earth. In any case ear th shall be 
used under  and around pipe, and for  at  least 2 feet  above. 

"continued on page 24-44 
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FIGURES 96. GENERAL I N F O R M A T I O N  

Except for the case of welded joints with steel pipe and special 
joints for cast iron pipe such as provided by approved mechanical 
joint retaining glands, the usual joints for underground pipe and 
fittings are expected to be held in place by the soil in which the 
pipe is buried. Bell and spigot joints, caulked or with gaskets, and 
the standard mechanical joint (which is a gasketed joint) have 
limited ability to resist separation due to movement  of the pipe. 
The sketches in this series of figures show acceptable methods of 
providing anchorage. There is no part icular  significance to be at- 
tached to whether  the sketch shows a bell and spigot joint or a 
standard mechanical joint: The anchoring procedure i l lustrated 
applies in most cases to ei ther type of joint. In some cases, dimen- 
sions of the part icular  pipe or fitting hubs and space available for 
working around the part icular  joint will influence the choice of 
method used. 

Rods, clamps, straps and washers shall be steel of modified range 
merchant  quality as defined in Standard for Open Hear th  Hot Rolled 
Steel Rods or Bars, U. S. Federal  Standard No. 66B, change notice 
No. 4, April 30, 1964 as promulgated by the U. S. Federal  Govern- 
ment, General Services Administration. Cast iron washers shall 
be of Class A cast iron as defined by Standard Specifications for 
Gray Iron Castings for Valves, Flanges and Pipe Fittings, ASTM 
A126-66. Bolting shall be steel as defined in Standard Specifications 
for Low-Carbon Steel External ly and Internally Threaded Standard 
Fasteners, ASTM A307-67. Rod couplings or turnbuckles shall be 
malleable iron the minimum requirements of which conform to Stan- 
dard Specifications for Cupola Malleable Iron, ASTM 197-47 (Re- 
approved 1965) (ASTM refers to American Society for Testing and 
Materials, 1916 Race St., Philadelphia, Pa. 19103). 

NOTE 1. In certain of the assemblies of rods and clamps shown, 
rods run from a lug on the fitting (or a clamp behind the hub of 
a bell) to a clamp against a face of a bell. Note that  this arrange- 
ment  anchors only one joint. The stability of the joint where the 
clamp is against the face of the bell depends on having soil above 
a relatively long piece of pipe on both sides of the joint. Consequent- 
ly, if the distance between the first and second joints is less than 
12 feet, the second joint shown shall be anchored by a clamp behind 
the hub of the bell and rods to a clamp at the face of the next  bell. 

NOTE 2. In the assemblies shown for rods to flanged fittings, note 
that  the flanged fitting is not to be buried in soil. 

NOTE 3. The assemblies shown in which an anchor is made by 
means of two clamps canted on the long spigot end of a fitting 
may be used if approved for the specific installation by the authori ty 
having jurisdiction. 

NOTE 4. Whenever U-rods or yokes are used, sufficient torque 
shall be applied to the nuts to allow the rods to orient themselves 
as they would under full test pressure, and thus eliminate deflection 
during the test. 

NOTE 5. In the event of fire test pressures in excess of 250 
pounds per square inch, stock sizes of the rods and strapping 
material  should be reviewed and approved by the authori ty having 
jurisdiction. 
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~ W A S H E R  

FIG. 96-1. P I P E  CLAMP 

Clamps shall be ½ by 2 inches for pipe 4 and 6 inches diameter;  
by 2½ inches for pipe 8 and 10 inches; % by 3 inches for pipe 12 

inches. Bolt holes shall be 1/16-inch diameter larger  than bolts. 

Rods shall be % inches diameter for pipes 4, 6 and 8 inches diam- 
eter;  % inches for pipe 10 inches and 1 inch diameter  for pipe 12 
inches. 

Bolts shall be % inches diameter for pipe 4, 6 and 8 inches diam- 
eter;  s£ inches for pipe 10 inches and % inches diameter  for pipe 
12 inches. 

Washers may be cast iron or steel, round or square. Dimensions 
for cast iron washers are % by 3 inches for pipe 4, 6, 8 and 10 inches 
diameter  and ~ by 3½ inches for pipe 12 inches. Dimensions for 
steel washers are ½ by 3 inches for pipe 4, 6, 8 and 10 inches 
diameter and ½ by 3½ inches for pipe 12 inches. Holes shall be 
inches larger  than the rods. 

FIG. 96-2. P I P E  ANCHOR 

If  distance between joints is less than 12 feet, see Note 1. 

FIG. 96-3. ANCHOR FOR LONG SPIGOT ¼ BEND 

Short  hairpin bend and rod couplings may be used in this assembly. 
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FIG.  96-4. A N C H O R  F O R  ~ B E N D  S P I G O T  E N D  

5 
FIG.  96-5. A N C H O R  F O R  1~ B E N D  S P I G O T  E N D  

FIG.  96-6. A N C H O R  F O R  1£ B E N D  B E L L  E N D  

I f  d i s t ance  b e t w e e n  jo in t s  s h o w n  is less t h a n  12 feet ,  see N o t e  1. 

FIG.  96-7. A N C H O R  F O R  ~ B E N D  B E L L  E N D  

If  d i s t ance  b e t w e e n  jo in t s  s h o w n  is less  t h a n  12 feet ,  see N o t e  1. 
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FIG.  96-8. A N C H O R S  A T  1£ B E N D  

I f  d i s t ance  b e t w e e n  t he  jo in t  a t  bend  and  the  n e x t  jo in t  in t he  pipe 
shown  ve r t i ca l ly  in  t he  d r a w i n g  is less t h a n  12 feet ,  see N o t e  1. 

FIG.  96-9. A N C H O R S  AT % B E N D  

If  d i s t ance  b e t w e e n  t he  jo in t  a t  bend  and  t he  n e x t  jo in t  in the  pipe 
s h o w n  in the  d r a w i n g  a t  45 degrees  f r o m  ho r i zon ta l  is less t h a n  12 
feet,  see N o t e  1. 
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FIG.  96-10. T E E  A N C H O R  

FIG.  96-11. T E E  A N C H O R  B E L L  E N D  

If  d i s t ance  b e t w e e n  jo in t s  s h o w n  is less  t h a n  12 feet ,  see N o t e  1. 

i i 

FIG.  96-12. T E E  A N C H O R  

Shows  use  of s h o r t  h a i r p i n  b e n d  a n d  rod  coupl ings.  I f  d i s t a n c e  
b e t w e e n  jo in t s  is less t h a n  12 feet ,  see  N o t e  1. 

¢- 

(, 
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FIG. 96-13. TEE ANCHOR 

If distance between joints is less than 12 feet, see Note 1. 

! 

FIG. 96-14. TEE ANCHOR 

If distance between joints is less than 12 feet, see Note 1. 

FIG. 96-15. ANCHOR STRAP FOR TEES 

(See also Figs. 96-16, 96-17 and 96-18) 

Straps shall be % inches thick and 2½ inches wide for pipe 
diameters 4, 6, 8 and 10 inches; 3 inches wide for pipe 12 inches. 
Rod holes shall be 1/16 inch larger  than rods. Dimensions in inches 
for straps are suitable ei ther for mechanical joint or bell and spigot 
fittings. 

Pipe 
Size A B C D 

4 12½ 10~ 2½ 1¾ 

6 14½ 12~ 3-9/16 2-13/16 

8 16 s~ 14 ~ 4-21/32 3-29/32 

10 19-1/16 16-11/16 5 aA 5 

12 22-5/16 19-3/16 6 ~  5 ~  
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FIG.  96-16. 

L I 

A N C H O R  F O R  B E L L  E N D  T E E  A N D  1~ B E N D  
S P I G O T  E N D  

See Fig. 96-15 for  s t r a p  detai l .  

I l 

FIG.  96-17. A N C H O R  F O R  B E L L  E N D  T E E  A N D  ~ B E N D  
S P I G O T  E N D  

See Fig. 96-15 for  s t r a p  detai l .  

i I 

FIG.  96-18. A N C H O R  F O R  B E L L  E N D  T E E  A N D  ~ B E N D  
S P I G O T  E N D  

Shows  use  of s h o r t  h a i r p i n  bend  and  rod  coupl ings.  See Fig. 96-15 
for  s t r a p  detai l .  



RULES FOR LAYING PIPE 2 4 - 3 7  

\SrRAPJ 
FIG.  96-19. P L U G  S T R A P  F O R  B E L L  E N D  O F  P I P E  

S t r a p  sha l l  be  8£ inches  th ick ,  2 ½  inches  wide. S t r a p  l e n g t h  is 
t he  s ame  as d imens ion  A for  tee  s t r a p s  g iven  in Fig. 96-15; d i s t ance  
b e t w e e n  c e n t e r s  of rod  holes  is t he  s a m e  as  d i m e n s i o n  B for  t ee  
s t r aps .  

~ $TRAP 

FIG.  96-20. P L U G  STRAP 
FOR ~ B E N D  B E L L  E N D  

See Fig.  96-19 for  s t r a p  detai l .  

~ ~TRAP 

FIG.  96-21. P L U G  STRAP 
F O R  % B E N D  B E L L  E N D  

See Fig. 96-19 for  s t r a p  detai l .  

F IG.  96-20. P L U G  S T R A P  F O R  T E E  B E L L  

See Fig.  96-17 for  s t r a p  detai l .  See  o t h e r  ske t ches  for  a n c h o r a g e  
of tee  a n d  pipe. 


