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            ENGINEERING 
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Bowman Field 
Barrier Netting Calculations 

 

Project Location: 

Madison, Wisconsin 

Prepared for: 

Beacon Athletics - Middleton, WI 

REI Project # R16-06-044 9/19/2016 
 

 

Disclaimer: 
 

This Certification is limited to the structural design of 

structural components of this Barrier Netting system. 

It does NOT include responsibility for: 

• Structural design of hardware, clevises, and turnbuckles. 

• Design of material separation to prevent reaction between 

dissimilar materials. 

• Design of air and water infiltration prevention. 

• The manufacture, assembly, or installation of the system. 

• Quantities of materials or dimensional accuracy of drawings 
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Design Criteria: 

 

1.  Design Loads per IBC 2009. 

 

2.  Steel tubes to be minimum A500 Gr. B, Fy = 42 ksi. 

 

3.  Field and shop welding shall be E70 or better. 

 

4.  Concrete rebar shall be grade 60.  

 

5.  Concrete strength is assumed to be f’c = 3,000 psi un-cracked, normal weight.  

 

6.  Design of material separation to prevent reaction between dissimilar materials not designed by Rice Engineering Inc. 
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Elevation
Detail Ref. Sheet No:

E1

105 School Creek Trail 

Luxemburg, WI 54217 

Phone: (920) 617-1042 

Fax: (920) 617-1100 
www.rice-inc.com

Project Description: Job No: R16-05--324

Bowman Field

Engineer: CCL Sheet No: E1

Date: 6/15/16 Rev:

Template: REI-MC-5201 Chk By: Date:

RICE

ENGINEERING

SHT
A1

SHT
A1

SHT
A2

SHT
A2

SHT
A2

SHT
A2



Net Wind Load
Detail Ref. Sheet No:

1

Inputs:                                                              

Building Category  Table 1-1

Element Height z 35:= ft

Exposure E "C":=

Wind Velocity V 90:= mph   Figure 6-1,

Topographic Factor Kzt 1.0:=  Figure 6-4

Directionality Factor Kd 0.85:=  Table 6-4

Gust Factor.: G 0.85:=

Force Coefficient: Cf 1.2:=  Figure 6-22

Importance Factor: Iw 0.87=

Calculations:                                                                                     All Calculations Below This Line Are Automatic

Velocity pressure Coefficients:

Kzz 0.88= psf

Velocity pressures:

qz 0.00256 Kzz⋅ Kzt⋅ Kd⋅ V
2

⋅ Iw⋅ 13.42=:=

Calculated Pressures (ASD):

W qz G⋅ Cf⋅ 13.69=:= psf
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Net Loading
Detail Ref. Sheet No:

2

Inputs:                                                              

 Net Properties:   #36 Knotted Nylon 

WTnet 0.043:= psf Net weight per ft. sq.

%Solid 0.09:= Ratio of solid to total area  Net Geometry:

Fmax 320:= lb max. breaking strength CNodes 12:= in spacing of model nodes

Netspa 1.75:= in o.c. spacing of strands SNodes 12:= in

Angle 45deg:= Avg. Angle of sides

 Net Dimensions:  Design Wind Load:

4
5
°

Lcenter 42:= ft WL 13.69:= psf

hcenter 27:= ft

Lsides 60:= ft

hsides 27:= ft

Calculations:                                                                                     All Calculations Below This Line Are Automatic

 Dead Load Calculations:

Acenter Lcenter hcenter⋅ 1134=:= ft
2

WTcenter Acenter WTnet⋅ 48.76=:= lbs

Asides Lsides hsides⋅ 1620=:= ft
2

WTsides Asides WTnet⋅ 69.66=:= lbs

 Model Load Calculations:

Center Net: Side Nets:

WLn WL %Solid⋅ 1.23=:= psf WLn WL %Solid⋅ 1.23=:= psf

Fwlc WLn Acenter⋅ 1397.2=:= lbs Fwls WLn Asides⋅ sin Angle( )⋅ 1411.39=:= lbs

N1

Lcenter 12⋅

CNodes
42=:= N3

Lsides 12⋅

SNodes
60=:=

N2

hcenter 12⋅

CNodes
27=:= N4

hsides 12⋅

SNodes
27=:=

Ntot1 N1 N2⋅ 1134=:= Ntot2 N3 N4⋅ 1620=:=

Fnode

Fwlc

Ntot1
1.23=:= lbs Load per model node Fnode

Fwls

Ntot2
0.87=:= lbs Load per model node
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Deflection - Y
Detail Ref. Sheet No:

3
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Deflection + Y
Detail Ref. Sheet No:

4
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Cable Force - Y
Detail Ref. Sheet No:

5

Fcable 1253:= lb
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Cable Force + Y
Detail Ref. Sheet No:

6

Fcable 1167:= lb
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     TYPE OF CABLE

Steel Cable Strength
Detail Ref. Sheet No:

7

Inputs:                                                              

Tn 1272 lbf⋅:= Maximum Cable Tension

ASCE 19-10: Structural Applications Of Steel Cables for Buildings

Nf 1.0≡ Fitting Reduction Factor (Table 3-1)

Nd 1.0≡ Deflector Reduction Factor (Table 3-2)

Icable '
Tn

Sd









"0.4 < 1.00    PASS"=:=

 Generic Material Properties  Use min 1/4" (6mm) Diameter 7x19 or 1x7

  Galvanized Steel Wire Rope

Min. Nominal Breaking Strength = 7,000 lb 

Pretension Cable to 150lb

cboMatIndex 0=

cboMaterial "Galvanized Cable"= TBL_USE if cboMaterial "Custom"= TBL_CUSTOM, TBL_CABLE, ( ):=

"Material"

"Steel"

"Dyneema"

"Modulus of Elasticity"

29000000 psi⋅

16000000 psi⋅

"Density"

0.284 pci⋅

0.035 pci⋅









cboType "7x19"= Indextype match cboType TBL_USE, ( )
0( )

0






3=:=
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WTr WTr lbf 1000 ft÷( )⋅ 0.11 plf⋅=:= Weight
Dr_str "1/4""= Dr Dr in⋅ 0.25 in=:= Diameter of Cable

Fbr Fbr lbf⋅ 7000 lbf=:= Min. Breaking Strength

Calculations:                                                                                     All Calculations Below This Line Are Automatic

FS 2.2≡ Factor of Safety per ASCE 19-10; 3.3.1 Design Strength

Dr 0.25 in= Diameter of Wire Rope

WTr 0.11 plf= Weight

Fbr 7000 lbf= Breaking Strength

Ar 0.25 π⋅ Dr
2

⋅ 0.05 in
2

=:= Area of Cable (Approx)

Sd

Fbr min Nf Nd, ( )⋅

FS
3181.82 lbf⋅=:= Allowable Tension

Galvanized Cable

7x19

1/4"

 MEASURING WIRE ROPE



λ
Dpole

tpole
17.25=:=

 Input Variables:
Pole:

F 3247:= lb (reaction force)

H 35:= ft (height)

Ipole 105.715:= in
4

h 35:= ft (height to load)

Spole 24.514:= in
3

M 739223:= in lb⋅

Soils: Zpole 33.049:= in
3

S 4000:= psf (Soil Bearing Capacity)
Apole 12.756:= in

2

P 400:= psf (Passive Soil Pressure)

Dpole 8.625:= in
Pier Foundations:

fc 2500:= psi (concrete compressive strength)
tpole 0.50:= in

d 12.5:= ft (initial pier depth)

E 29 10
6

⋅:= psi
D 3.0:= ft (pier diameter)

Steel:

Fy 42000:= psi (Steel yield strength)
Ω 1.67:=

 Calculations:

HSS 8.625 X 0.50

36" DIA. CONC. PIER

f`c= 3000 PSI

λr

0.31 E⋅

Fy

214.05=:= therefore compact
λp

0.07 E⋅

Fy

48.33=:=

Mn Fy Zpole⋅
1

Ω
⋅ 831172.46=:= in lb⋅

Pole Foundation 8.625 Sch 80
Detail Ref. Sheet No:

A1

I
M

Mn

0.89=:=

 Pier Foundation Design:

Sc
2P d⋅

3
:= Sc 3333.33=

Ac

2.34 F⋅

Sc D⋅
:= Ac 0.76=

  USE 8 SCH 80 Pipe 

 ASTM A500 Gr. B, Round, Fy = 42ksi

dreqd

Ac

2









1 1 4.36
h

Ac









⋅++








⋅:= dreqd 5.78= ft

Use 36" Dia. Conc. Piers, 12'-6" deep f'c = 3,000 psi

Chk rebar:
IBC Table 1806.2 Presumptive Load Bearing Values

5. Cl ay, sa ndy cl ay,

 s i l ty clay, cl ayey s i l t,

 s i l t and s andy s i l t 

(CL, ML, MH and CH)

Vertical Foundation 

Pressure (psf)

Lateral Bearing 

Pressure (psf/f below 

natural grade)Class of Materials 

12000

4000

3000

2000

1500

1. Crystl i ne Bedrock

2. Sedimenta ry and

foi l a ted rock

3. Sa ndy Gravel  a nd/

or gravel  (GW a nd GP)

4. Sa nd, s i l ty s and,

 cl ayey s and, s i l ty 

grave l  (SW, SP, SM, SC, 

GM, and GC)

1200 0.7

400 0.35

200 0.35

Lateral Sliding Resistance

Coefficient of Friction Cohesion (psf)

__

__

__

__

130

150 0.25

100 __

Asmin 0.005π⋅
D 12⋅

2









2

⋅:= Asmin 5.09=

As 12 0.44⋅:= As 5.28= in
2

 Use  (12)- #6 Bars w/ # 3 ties @ 12" o.c. with 36"

Diameter foundations 
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Pole Foundation 8.625 Sch 80
Detail Ref. Sheet No:

A1 ALoad Case #1 Wind towards net

Figure 1: Overturning Moment
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Load Case #2 Wind away from net
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λ
Dpole

tpole
26.95=:=

 Input Variables:
Pole:

F 2026:= lb (reaction force)

H 35:= ft (height)

Ipole 72.089:= in
4

h 35:= ft (height to load)

Spole 16.716:= in
3

M 446279:= in lb⋅

Soils: Zpole 22.082:= in
3

S 1500:= psf (Soil Bearing Capacity)
Apole 8.345:= in

2

P 100:= psf (Passive Soil Pressure)

Dpole 8.625:= in
Pier Foundations:

fc 2500:= psi (concrete compressive strength)
tpole 0.32:= in

d 10.5:= ft (initial pier depth)

E 29 10
6

⋅:= psi
D 3.0:= ft (pier diameter)

Steel:

Fy 42000:= psi (Steel yield strength)
Ω 1.67:=

 Calculations:

λr

0.31 E⋅

Fy

214.05=:= therefore compact
λp

0.07 E⋅

Fy

48.33=:=

Mn Fy Zpole⋅
1

Ω
⋅ 555355.69=:= in lb⋅

Pole Foundation 8.625 Sch 40
Detail Ref. Sheet No:

A2

I
M

Mn

0.8=:=

 Pier Foundation Design:

Sc
2P d⋅

3
:= Sc 700=

Ac

2.34 F⋅

Sc D⋅
:= Ac 2.26=

  USE 8" SCH 40 Pipe 

 ASTM A500 Gr. B, Round, Fy = 42ksi

dreqd

Ac

2









1 1 4.36
h

Ac









⋅++








⋅:= dreqd 10.48= ft

Use 36" Dia. Conc. Piers, 10'-6" deep f'c = 3,000 psi

Chk rebar:
IBC Table 1806.2 Presumptive Load Bearing Values

5. Cl ay, sa ndy cl ay,

 s i l ty clay, cl ayey s i l t,

 s i l t and s andy s i l t 

(CL, ML, MH and CH)

Vertical Foundation 

Pressure (psf)

Lateral Bearing 

Pressure (psf/f below 

natural grade)Class of Materials 

12000

4000

3000

2000

1500

1. Crystl i ne Bedrock

2. Sedimenta ry and

foi l a ted rock

3. Sa ndy Gravel  a nd/

or gravel  (GW a nd GP)

4. Sa nd, s i l ty s and,

 cl ayey s and, s i l ty 

grave l  (SW, SP, SM, SC, 

GM, and GC)

1200 0.7

400 0.35

200 0.35

Lateral Sliding Resistance

Coefficient of Friction Cohesion (psf)

__

__

__

__

130

150 0.25

100 __

Asmin 0.005π⋅
D 12⋅

2









2

⋅:= Asmin 5.09=

As 12 0.44⋅:= As 5.28= in
2

 Use  (12)- #6 Bars w/ # 3 ties @ 12" o.c. with 36"

Diameter foundations 
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HSS 8.625 X 0.50

36" DIA. CONC. PIER

f`c= 2500 PSI

12'­6"

3" Clear Cover all sides and
bottom. 2" Cover on top.

12'­6"

0.32

10'­6"
10'­6"

f`c= 3000 PSI
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Pole Foundation 8.625 Sch 40
Detail Ref. Sheet No:

A2 ALoad Case #1 Wind towards net

Figure 1: Overturning Moment
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Load Case #2 Wind away from net
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