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CAST IRON PIPE DATA (CLASS 150)
NOMINAL WEIGHT WEIGHT

TUBE SIZE OUTER WALL INNER OF OF
DIAMETER DIAMETER THICKNESS DIAMETER AREA PIPE WATER

(in) (in) (in) (in) (in^2) (plf) (plf)
3 3.96 0.32 3.32 3.66 12.20 3.75
4 4.80 0.35 4.10 4.89 16.31 5.72
6 6.90 0.38 6.14 7.78 25.95 12.83
8 9.05 0.41 8.23 11.13 37.10 23.05

10 11.10 0.44 10.22 14.74 49.12 35.55
12 13.20 0.48 12.24 19.18 63.94 50.99
14 15.30 0.51 14.28 23.70 78.99 69.40
16 17.40 0.54 16.32 28.60 95.34 90.65
18 19.50 0.58 18.34 34.47 114.92 114.47
20 21.60 0.62 20.36 40.86 136.22 141.08
24 25.80 0.73 24.34 57.49 191.65 201.63
30 32.00 0.85 30.30 83.18 277.27 312.46
36 38.30 0.94 36.42 110.33 367.76 451.43
42 44.50 1.05 42.40 143.33 477.76 611.85
48 50.80 1.14 48.52 177.85 592.84 801.22
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PROJECT GUIDELINE SUBMITTAL 

(PROJECT WORKSHEET 1of2) 
 

PROJECT NAME DATE

PROJECT ADDRESS                                                      CITY, STATE OSHPD PROJECT NUMBER  
 

CONTRACTOR NAME PROJECT MANAGER

ADDRESS                                   CITY,STATE ADDRESS                                   CITY,STATE

(      ) (      )
PHONE / email PHONE / email  
 
Engineering Data Supplied by the Engineer of Record: Field Design Data:

Seismic Coefficient (Ca) = *Horizontal Force Factors,
Seismic Zone or Equivalent Seismic Zone Factor (Z) = ap = 

Rp = 
For Zone 4 Only, Z=0.4: Roof Elevation from Grade,

Near Source Factor, Na = hx = 
   Seismic Source Type, A, B, or C = Equipment Attachment Elevation

   Distance to Nearest Seismic Source (km or miles) = from Grade,       hr = 
Type of Structure (Concrete,

Soil Profile Type = Steel or Wood) = 
Component Being Braced,

Seismic Importance Factor, Ip = 1.5 (Pipe or Conduit) =

 
*Horizontal Force Factors vary depending on ap and Rp factors. For variation of these factors, see Table 1-1 in 
General Information Section. 
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NOTES: 
1) Copies of this pre-approval with reference details and this submittal (Project Worksheet) must be on the job 
prior to starting the installation of the component or system. 
 
Single Pipe Support and Brace Criteria:

Hanger Maximum Maximum Brace Pipe Brace Distance of Anchor

Pipe/Conduit Type & Support Brace Type & Attachment Suspended Bolt

Size, Dia. Rod Size Spacing Spacing Size End Type Height Qty & Size
(in) (Part# - Ø") (ft) (ft) (sch - Ø") AFCON part# (in) (Qty - Ø")
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SAMPLE PROBLEM FOR INDIVIDUALLY SUPPORTED PIPES 
 
Determine the required vertical and lateral support for a single 4” diameter Sch. 40 Fire Sprinkler main pipe 
placed above the ceiling of the 2nd floor (30’ from grade) of a 45’ building. The building is located in a seismic 
zone 4, with a soil profile SD. The closest distance to a known seismic source is less than 2km and the seismic 
source is A, which yields a near source factor (Na) of 1.5. The pipe is suspended approximately 3’-0” from the 
underside of structure. The pipe hanger will be attached to the underside of the metal deck with light weight 
concrete fill and brace attachment will be to a steel web joist. The tributary length to the transverse brace is 30’. 
The tributary length to the longitudinal brace is 60’. The total length of branch lines within the zone of influence for 
the transverse brace is 82’. The branch lines are 1” diameter schedule 40 pipe. 
 
Solution: 
 
1. From Page 5-1 using N.F.P.A 13 guidelines: 
 Minimum Hanger Rod Diameter = 3/8 in 

Hanger Rod Spacing, *L = 15 ft 
*Note: When using concrete anchors reduce hanger spacing to 10’ maximum per NFPA13. 

 
2. From Page 5-1, determine the weight (Wp) of a 4”∅ and 1”∅ Sch. 40 pipe. 
 Wp, 4”∅ = 16.40 lbs/ft    Wp, 1”∅ = 2.05 lbs/ft 
 
3. From Page 1.5, determine Fp=(Cs x n)Wp: 

Ca = 0.66 
Rp=3.0 & ap=1.0, therefore n=1 (Table 1-1) 
hx/hr = 30’/45’ = 0.67 
Cs = 0.78 
Therefore, FpH = 0.78Wp (for strength design) 

   Fp = 0.78Wp / 1.4 
Fp = 0.56Wp (for working stress design) 

 
   Unit seismic load for 4” Ø Pipe: Fp = 0.56 (16.4 lbs/ft) = 9.2 lbs/ft 
   Unit seismic load for 1” Ø Pipe: Fp = 0.56 (2.05 lbs/ft) = 1.2 lbs/ft 
  

Vertical Seismic: 
Ev = 0.35Ca Ip Wp 
Ev = (0.35 x 0.66 x 1.5) Wp 
Ev = 0.35 Wp 

 
4. Solving for lateral pipe forces (FH = Main Pipe Lateral Load + Branch Line Lateral Load):  

FHL = Fp x Total Tributary Pipe Length  FHT = Fp x Total Tributary Pipe Length 
FHL = (9.2plf x 60’) = 552 lbs   FHT = (9.2plf x 30’) + (1.2plf x 82’) = 375 lbs 
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SAMPLE PROBLEM FOR INDIVIDUALLY SUPPORTED PIPES (cont.) 
 
5. From Page 5.4, determine seismic loads for a 45° brace, apply load factors as follows: 
 LONGITUDINAL   TRANSVERSE 

Fb = Kb*(FHL)    Fb = Kb*(FHT) 
     = 1.414(552 lbs) = 781 lbs       = 1.414(375 lbs) = 531 lbs 

 Fx = FHL = 552 lbs   Fx = FHT = 375 lbs 
 Fy = Ky*(FHL)    Fy = Ky*(FHT) 

     = 1.000(552 lbs) = 552 lbs       = 1.000(375 lbs) = 375 lbs 
 
6. Hanger rod and stiffener selection. 
 Axial Forces on rod: 
 Tension (two conditions to check hanger rod and its anchor) 

1) Vertical Gravity Load only (For this example, assume that the rod will support the total tributary weight 
of 12 ft of branch lines) 

 TRod-1  = Wp x L (for main and branch lines) + 250 lbs per NFPA 
= (16.4 lbs/ft x 15’) + (2.05 lbs/ft x 12’) + 250 lbs 
= 271 lbs + 250 lbs = 521 lbs 

 2) Vertical Gravity Load + Seismic Loads 
 TRod-2  = TRod-1 + (Ev, Vertical Seismic) + (Fy, for non-orthogonal direction) 

= 521 lbs + (0.35 x 271 lbs) + [552 lbs + (0.3 x 375 lbs)] = 1281 lbs Worst Case 
Notes: a) Condition-1 does not allow the 1/3 increase in threaded rod allowable. 
 b) Condition-2 allows for 1/3 increase in threaded rod allowable. 
 c) The anchor is not allowed the 1/3 increase in capacity. 
 

Compression (CRod conservatively neglects the effect of Wp, gravity load) 
 CRod  = 100% of the greater Fy + 30% of the lesser Fy  

= 552 lbs + (0.3 x 375 lbs) = 665 lbs 
 
 From Page 5.5 and 5.6, select 1/2” rod with AFCON Part #925 angle rod stiffener at every 20”: 
 Callow = 500 x 1.33 = 665 lbs “is equal to” Crod, therefore okay. 
 Per above “Note a)”, Tallow = 1,130 > TRod-1, therefore okay. 

Per above “Note b)”, Tallow = 1,130 x 1.33 = 1500 lbs > TRod-2, therefore okay. 
 

From Page 3.6 and 6.3, select Part #081 multi fastener adapter angle  
2x2x3/16”x12”long, vertical hanger load capacity = 1230 lbs 
From Page 5.9, select 1/2”Ø Red Head anchor with 4”embedment to anchor #081 into metal deck with 
light weight concrete fill. 
Allowable Tension = 480 lbs x 2 anchors = 960 lbs Governs 
Therefore, (2)-1/2”Ø Red Head anchors, Allowable Tension = 960 lbs < TRod-2, NOT OKAY 
 

 

Fy 

Fx 

FH 

Fb 

FORCE DIAGRAM
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SAMPLE PROBLEM FOR INDIVIDUALLY SUPPORTED PIPES (cont.) 
 
SOLUTION: Revise support and brace spacing requirements: 

Hanger Rod Spacing, L = 10’ (reduced to meet NFPA13 requirements for concrete anchors) 
Transverse Brace Spacing = 20’ 
Longitudinal Brace Spacing = 40’ 
 

 REVISED LOADS: 
FHL = (9.2plf x 40’) = 368 lbs   FHT = (9.2plf x 20’) + (1.2plf x 82’) = 283 lbs 

 LONGITUDINAL   TRANSVERSE 
Fb = 1.414(368 lbs) = 521 lbs  Fb = 1.414(283 lbs) = 401 lbs 

 Fx = FHL = 368 lbs   Fx = FHT = 283 lbs 
 Fy = 1.000(368 lbs) = 368 lbs  Fy = 1.000(283 lbs) = 283 lbs 

TRod-1 = 189 lbs + 250 lbs = 439 lbs 
TRod-2 = 439 lbs + (0.35 x 189 lbs) + [368 lbs + (0.3 x 283 lbs)] = 958 lbs Worst Case 
CRod = 368 lbs + (0.3 x 283 lbs) = 453 lbs 
 

Re-check step 6 for failed component: 
From Page 3.6 and 6.3, select Part #081 multi fastener adapter angle  
2x2x3/16”x12” long, vertical hanger load capacity = 1230 lbs 
From Page 5.9, select 1/2”Ø Red Head anchor with 4”embedment to anchor #081 into metal deck with 
light weight concrete fill. 
Allowable Tension = 480 lbs x 2 anchors = 960 lbs Governs 
Therefore, (2)-1/2”Ø Red Head anchors, Allowable Tension = 960 lbs > revised TRod-2, therefore okay 

 
7. From Page 4.1, select 4” Pipe Hanger with maximum load greater than Trod-2 = 958 lbs. 
 Select AFCON Part #371, 4” Ring Hanger with maximum load of 1430 lbs. 
 
8. Choose a seismic brace, attachment, and pipe clamp. 
 From Page 2.1, select AFCON Model E, 4” Sway Brace: 

Allowable Load, Model E = 2015 lbs. > revised Fb (demand) = 521 lbs, therefore okay. 
 

 From Page 5.3, use 1” Sch. 40 steel pipe brace, minimum length = 3’ x 1.414 = 4’-3”: 
  Allowable Load, 1” Sch. 40 @ 45°, 7’0” long = 969 lbs > revised Fb = 521 lbs, therefore okay. 

As an alternative, use Page 5.13 to determine pipe brace type to be used. Use Fb (demand) = 570 lbs, 
enter “Allowable Load” on Page 5.13. Project vertically upward to 1”Ø plot line and then horizontally to 
read “Length”. The maximum pipe length that can be used is 10’-6”. 

 
 From Page 2.4, select 4” Pipe Clamp, AFCON Part #410: 

Allowable Load, Part #410 = 2015 lbs. > revised FHL = 368 lbs, therefore okay. 
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SAMPLE PROBLEM FOR INDIVIDUALLY SUPPORTED PIPES (cont.) 
 
9. Brace Attachment Options: (Select brace attachment end #077 on Page 3.3) 
 

Anchorage to steel – use AFCON Part #088 on Page 6.7, sway brace adapter to steel web joist with 
#077 attachment end. 

 
Apply Prying Factor to thru-bolt attachment from Page 5.4, Brace at 1:1,  

Therefore use Kp = 2.85 
The thru-bolt tension load is, Fy = FHL x Kp (note: revised FHL is worst case) 
    = 368 lbs x 2.85 
    = 1050 lbs 
Page 5.4, choose ½”Ø A307 bolt, 

  Tallowable = 3920 lbs > Fy (above), therefore okay. 
 

Allowable Load, Part #088 = 1400 lbs Governs 
Allowable Load, Part #077 = 2015 lbs 
Revised Brace Force, Fb = 521 lbs < 1400 lbs, therefore okay. 
 
Anchorage to concrete –  
 Brace at 1:1 

use AFCON Part #081 on Page 6.3, multi fastener adapter angle with two-1/2” Red Head 
concrete wedge anchor into metal deck with lightweight concrete fill. 

  From Page 3.6, brace capacity for #081 (2x2x3/16”x12”long at 45°), P1 = 830 lbs 
  Maximum brace force, revised Fb = 521 lbs < P1, therefore okay. 
 
  (2)-1/2” Red Head concrete anchor capacity: 

 Tallowable = 2 x 480 lbs = 960 lbs 
 Vallowable = 2 x 1288 lbs = 2575 lbs 
 

Tdemand & Vdemand = FHL = 368 lbs (worst case) 
 Interaction, i < 1.0 

i = (368 / 960)^(5/3) + (368 / 2575)^(5/3) = 0.25, therefore okay. 
 
Brace at 1:2 (as an alternative) 
Use AFCON Part #077 on Page 6.1, single ½”Ø anchor. From Page 5.4, use brace angle 1:2 
and apply prying factor to anchor tension. 
Tdemand = Fy = FHL x Kp = 368# x 0.810 = 300 lbs. 
Vdemand = FHL = 368 lbs 
i = (300 / 480)^(5/3) + (368 / 1288)^(5/3) = 0.59, therefore okay. 
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SAMPLE NAME SAMPLE DATE
PROJECT NAME DATE

SAMPLE ADDRESS SAMPLE PROJECT
PROJECT ADDRESS                                                      CITY, STATE OSHPD PROJECT NUMBER  
 

SAMPLE SAMPLE
CONTRACTOR NAME PROJECT MANAGER

SAMPLE SAMPLE
ADDRESS                                   CITY,STATE ADDRESS                                   CITY,STATE

( XXX ) XXX-XXXX ( XXX ) XXX-XXXX
PHONE / email PHONE / email  
 
Engineering Data Supplied by the Engineer of Record: Field Design Data:

Seismic Coefficient (Ca) = 0.66 *Horizontal Force Factors,
Seismic Zone or Equivalent Seismic Zone Factor (Z) = 4 ap = 1.0

Rp = 3.0
For Zone 4 Only, Z=0.4: Roof Elevation from Grade,

Near Source Factor, Na = 1.5 hx = 30'
   Seismic Source Type, A, B, or C = A Equipment Attachment Elevation

   Distance to Nearest Seismic Source (km or miles) = <2km from Grade,       hr = 45'

Soil Profile Type = SD Type of Structure (Concrete,
Steel or Wood) = STEEL/CONCRETE

Seismic Importance Factor, Ip = 1.5  
*Horizontal Force Factors vary depending on ap and Rp factors. For variation of these factors, see Table 1-1 in 
General Information Section. 
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NOTES: 
1) Copies of this pre-approval with reference details and this submittal (Project Worksheet) must be on the job 
prior to starting the installation of the component or system. 
 
Single Pipe Support and Brace Criteria:

Hanger Maximum Maximum Brace Pipe Brace Angle Distance of Anchor
Pipe/Conduit Type & Support Brace Spacing Type & and Attachment Suspended Bolt

Size, Dia. Rod Size Spacing T.B. / L.B. Size End Type Height Qty & Size
(in) (Part# - Ø") (ft) (ft) (sch - Ø") (angle / part#) (in) (Qty - Ø")

TABULATED SAMPLE PROBLEM RESULT
4"Ø 371-1/2 10 20/40 40-1"Ø 1:1max / #081 36 2-1/2"
4"Ø 371-1/2 10 20/40 40-1"Ø 1:2max / #077 36 1-1/2"

 




