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Contact: Beniji Brye, Project Manager

Email: benjib@beaconathletics.com

8233 Forsythia Ste 120 Middleton, WI 53562
Ph: 800 / 747 - 5985 Fax: 608 / 836 - 0724
www.beaconathletics.com

ATTACHMENT A:
BACKSTOP NETTING SYSTEM AND SUPPORT POLES
BASIS OF DESIGN

GENERAL NOTES

1. Maintain a minimum clear distance of 36" in front and in back of net to avoid damage.
Repeated rubbing and pinching of the net against obstructions including but not limited to
walls, light poles and fencing will cause tearing and net failure.

2. If the bottom of the net will be near the top of a chain link fence, care should be taken to
protect the net from the top loops of the chain link fabric. Beacon Athletics recommends
installing fence cap or slit drain tile along the top of the fence to cover the loops.

3. Provide Owner/end user with copy of drawings and type written instructions of cable and
net installation for future net removal, storage and reinstallation,
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RICE

ENGINEERING
105 School Creek Trail | Luxemburg, WI 54217
(P) 920.845.1042 | (F) 920.845.1048

Project Location:
Madison, Wisconsin
REI Project # R16-06-044

Bowman Field
Barrier Netting Calculations

Prepared for:
Beacon Athletics - Middleton, WI
9/19/2016

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.
Page: Description: Date: Revision:
El Elevation & Plan 6/15/16
1 Wind Loads 6/15/16
2 Net Loading 6/15/16
3 Cable Forces—Y 6/15/16
4 Cable Forces +Y 6/15/16
5 Algor Deflection —Y 6/15/16
6 Algor Deflection +Y 6/15/16
7 Cable Strength 6/15/16
Al Backstop Foundation 6/15/16 | 9/19/16
Sch 40
A2 Backstop Foundation 6/15/16 9/19/16
Sch 80
Engineers Design Approval Stamp:
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.

e 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.

e Quantities of materials or dimensional accuracy of drawings

Cover Page 1 of 1

‘\\||||l"’

\\\\\\% CO Ndl,l'
ST L,

s
nw

< CHAD C LORITZ
ol E433226 o
2. NEWFRANKEN ;4
X )

ONA

,,"'Hun\\“\
09/19/2016
COA: 2394-11



chadloritz
Stamp

chadloritz
Stamp


Elevation

Detail Ref.

Sheet No:
E1

#36 KNOTTED NYLON 1-3/4"
SQUARE MESH (9% BLOCK)

azdr )/J'

CABLE SUPPORT GRID

350"

\ CHAIN LINK FENCE
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ENGINEERING Fax: (920) 617-1100 Bowman Field Date: 6/15/16 |Rev:
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Inputs: Net Wind Load Detail Ref. | Sheet No:

1
Building Category II W Table 1-1
Element Height z:=35 ft
Exposure E:="C"
Wind Velocity =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
MWV
Force Coefficient: Cf=1.2 Figure 6-22
Importance Factor: lw = 0.87
Calculations: All Calculations Below This Line Are Automatic
Veloc ity pre ssure Coefficients:
Other Structures All Heights
Kzz = 0.88 psf Figure 29.5-2 | Force Coefficients, Cr Open Signs &
Lattice Frameworks

Velocity pressures:

Az = 0.00256 -Kgg-Kgt-Kg-V2 Iy = 13.42

Calculated Pressures (ASD):

Rounded Members
W= azG-C=1369 |  psf . RMatSided | plg.<25 | DJg;>25
(Dyfqz £5.3) | (DAfg, >5.3)
<01 20 1.2 0.8
0.1to 0,29 L8 1.3 0.9
03w 0.7 L6 L3 1.1
Notes:

1. Signs with openings comprising 30% or more of the gross area are
classified as open signs,

2, The calculation of the design wind forces shall be based on the area of
all exposed members and elements projected on a plane normal to the
wind direction, Forces shall be assumed to act parallel to the wind
direction,

3. The area A;consistent with these force coefficients is the solid area
projected normal to the wind direction,

4. Notation:
e ratioofsolid area o gross area;
D¢ diameter of a typical round member, in feet (meters);

q.: velocity pressure evaluated at helght z above ground in pounds
per square foot (N/nf),

105 School Creek Trail | Proiect Description: Job No: R16-05--324
RIC%‘—?V GINEERING éﬁgﬁ:t)(;?om 55‘%12 Engineer:  CCL | Sheet No: 1
Fax: (920)845-1048 Bowman Field Date: 6/15/16 |Rev:
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Inputs:

. Detail Ref. Sheet No:
] Net Loading
Net Properties: #36 Knotted Nylon 2
WThet := 0.043 psf Net weight per ft. sq.
%Solid := 0.09 Ratio of solid to total area Net Geometry:
Fmax = 320 Ib 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:
Leenter = 42 ft WL := 13.69 psf
hcenter =27 ft %—‘o
Lsides = 60 ft
hsides =27 ft
Calculations: All Calculations Below This Line Are Automatic
Dead Load Calculations:
2
Acenter = Lcenter ‘hcenter = 1134 ft
WTcenter = Acenter WTnet = 48.76 Ibs
2
Asides = Lsides hsides = 1620 ft
WTsides = Asides'WTnet = 69.66 lbs
Model Load Calculations:
Center Net: Side Nets:
WLp:= WL-%Solid = 1.23 psf Wi = WL-%Solid = 1.23 psf
Fw|c = WLn-Acenter =1397.2 Ibs Fw|sZ: WLn-Asides-Sin(Angle ) =1411.39 Ibs
Lcenter-12 Lsides 12
Nji= ——— = Ngi= ——— =
CNodes SNodes
hcenter-12 hsides 12
Npi= —— = Ng= —— =
CNodes SNodes
Ntot1 := N1-N2 = 1134 Ntot2 := N3-Ng = 1620
Frode = Fule _ .5 Ibs Load per model node  Froqe - Fwls _ bs  Load per model node
Ntot1 Ntot2
RI C E 105 School Creek Trail | Project Description: Job No: R16-05--324
== éﬁxemb(‘;r;d)\z/a\ﬂ 55‘%1; Engineer: CCL | Sheet No: 2
one: -
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Detail Ref. Sheet No:

Deflection - Y 3

Lisplacement
Magnitude
in

5873705
53.80835
47 BZO64
41.85004
3587223
2889353
23.91482
1783612
1195741
5.973705
0

0.000000

0.000000

0.000000

0.000000
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Detail Ref. Sheet No:

Deflection +Y A

Displacement
Magnitude
in

Tra4rrae
G9.613
Gi1.87822
4. 14244
46 40267
3867388
2092911
2320433
15 46956
T.ra4TTE
0]

g.000ooo

0.000ooo

g.000000

0.000o0o0o
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#ecial Force
Ibt

1252.746
1118443
0841403
24023732
T15.5343
581.2313
445602232
21262532
17823222
44018232
-00 22378

Cable Force - Y

Detail Ref.

Sheet No:
5

-3.938530

1.021630

15127612

Time: 15
Time step: 4 of 20

Maximum Yalue: 1252 75 |bf

Fcab|e =1253 |b

1.3565796

15.396840

RICE
ENGINEERING

Template: REI-MC-5201

105 School Creek Trail
Luxemburg, WI 54217
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Project Description:

Bowman Field
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Peial Force
Ibf

1167 .047
1047 023
Q250935
2050742
626,95
5069257
4469015
2268772
206,853
85.82874
-32.10551

-2.421816

Time: 15
Time Step: 4 of 20

Maximum “Yalue: 1167.05 [bf

Cable Force +Y

Detail Ref.

Sheet No:
6

18.924684

Fcab|e =1167 Ib

-

18.859034

-5.238323
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Inputs:

Detail Ref. Sheet No:

Steel Cable Strength .

Tp:= 1272.Ibf  Maximum Cable Tension
Nf=1.0 Fitting Reduction Factor (Table 3-1)
Ng = 1.0 Deflector Reduction Factor (Table 3-2)

TYPE OF CABLE

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

MEASURING WIRE ROPE

cboMaterial =" | Galvanized Cable

cboType = | 719

Dr str=| 14 v | =0.25in Diameter of Cable

[

) ¢}
22 Ll b bl Bl L b
' Q)

P

Lttt L b

Incorrect

Correct

Calculations: All Calculations Below This Line Are Automatic
FS=22 Factor of Safety per ASCE 19-10; 3.3.1 Design Strength
Dr=0.25in Diameter of Wire Rope
WT, = 0.11 plf Weight
Fbr = 7000 Ibf Breaking Strength

Ar = 0.25~1T-Dr2 =0.05 in2 Area of Cable (Approx)

Fpr-min (Nf,Nd)
FS

Sq = = 3181.82 -Ibf Allowable Tension

Tn
Icable = [de ="0.4<1.00 PASS"

Generic Material Properties

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

Galvanized Steel Wire Rope

"Material”  "Modulus of Elasticity"  "Density"
erers v 7 Min. Nominal Breaking Strength = 7,000 Ib
Steel 29000000 -psi 0.284 -pei Pretension Cable to 150Ib
"Dyneema" 16000000 -psi 0.035 -pci
RI CE 105 School Creek Trail | Proiect Description: Job No: R16-05--324
— éﬁxemb(‘;%)\g" 55‘%12 Engineer:  CCL | Sheet No: 7
one: -
ENGINEERING Fax: (920)845-1048 Bowman Field Date: 6/15/16 |Rev:
Template: REI-MC-5808 wTIe-ine.com Chk By: Date:




Input Variables:

Pole: Pole Foundation 8.625 Sch 80| o <o | Sheethe
F := 3247 1b (reaction force) A1
M
M= 35 ft (height) 4
=35 ft  (height to load) Ipole = 105.715 in

.3
M= 739223 inlb Spote = 24514 in
Soils: Zpole = 33.049 1n3 1 =
NSV\:: 4000 psf (Soil Bearing Capacity) Ap()le — 12756 in2
P:= 400 psf (Passive Soil Pressure) . = COAMETER 126" ceEn
Pier Foundations: Dp(’le = 8625 " o me\\ 12&
f, := 2500 psi (concrete compressive strength) {pote = 0.50 .
d:=12.5 ft (initial pier depth) 6
D:=3.0 ft (pierdiameter) E:=29-10 pst N h
o
Steel:
F, := 42000 psi (Steel yield strength)
Y = 1.67 3" Clear Cover all sides and
Calculations: bottom. 2" Cover on top.
0.07-E _ 031-E
oom 2OTE 4e33 A= = =214.05 therefore compact 36" DIA. CONC. PIER
P F, y f'c= 3000 PSI
1
D — F. — = in-
o= pole — 1725 M, = Fy-Zyole q - 831172.46 in-1b SS 8.625 X 0.50
t
pole
M
[.=—=0.89
Mn
Pier Foundation Design:
2P-d
S = T S, =3333.33
2.34F
A, = A, =0.76
S¢D USE 8 SCH 80 Pipe
A, m ASTMA500 Gr. B, Round, Fy = 42ksi
dreqd = (7){1 + /1 + 4.36 : } dreqd =578 ft
C
| Use 36" Dia. Conc. Piers, 12-6" deep f'c = 3,000 psi |
Chk rebar:
IBC Table 1806.2 Presumptive Load Bearing Values
Dlz 2 . . Lateral Bearing Lateral Sliding Resistance
Asmin = 000571. 2 ASl’IliIl = 5.09 Class of ve::::::)eu;‘:saft)mn Pres::tr:r;:)sgfr/afd:jlow Coefficient of Friction| Cohesion (psf)
1. Crystline Bedrock 12000 1200 0.7 __
Ay = 12:0.44 A, =528  in” | s | o o o -
ol onanaen| 0 20 035 -
Use (12)- #6 Bars w/ # 3 ties @ 12" o.c. with 36" e
Diameter foundations gavel 5w sp smsc| 0% ” o -
GM, and GC)
5.Clay, sandyclay,
-
CL, ML, MH and CH)
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one: -
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. Detail Ref. Sheet No:
] Pole Foundation 8.625 Sch 80
Load Case #1 Wind towards net ATA
Feaction Moment
fMagnitude
Ibfin
445443 &
401799 .4
257185
3125107
2678663
2232218
1FB57T 4
133933 .1
89288 .76
44544 38
a
446443 7I667 1 328786.886929 274680.474521
274046.2583855
328439.370557
Time: 15
446278 465234
Tirme Step: 4 of 20
haxirnum Yalue: 446444 [bf in
Figure 1: Overturning Moment
RI CE 105 School Creek Trail | Proiect Description: Job No: R16-05--324
= Ilgzxemb(grzgd)m 5541%1; Engineer:  CCL | Sheet No: A1A
one: -
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Load Case #2 Wind away from net

Reaction Moment
Magnitude
Ibf in

e TRQZET O
r GE5205.1

r 5913823
r 5174506
r 435362
r S6ec14
r 2956912
r 22176284
r 1478456
7392278
u}

223601 645357 |

Time: 1 5

Time Step: 4 of 20

¥202729 169769 |

Maximum Walue: 739228 1bf in

739227 936308

' 7387589.356416

¥ o03512 319617 ]

223251127413
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Input Variables:

. Detail Ref. Sheet No:
Pole: Pole Foundation 8.625 Sch 40
F:= 2026 1b (reaction force) A2
M
H=35 ft  (height) 4
h:=35 ft (heightto load) Lol = 72.089 in
.3
M = 446279 in-Ib Spote = 16,716 in
Soils: Zpole = 22.082 in> . ELE
A%\:: 1500 psf (Soil Bearing Capacity) Ap()le — §345 in2
P:=100 psf (Passive Soil Pressure) 32* eamieTEF 106" 3eEm
— : COMNCRETE FOOTIMG 10._6
Pier Foundations: Dpoe := 8.625 n _\
f, := 2500 psi (concrete compressive strength) {hote = 032 .
d:=10.5 ft (initial pier depth) 6
D:=3.0 ft (pierdiameter) E:=2910 pst e 30 =
Steel:
Fy = 42000 psi (Steel yield strength) 0= 1.67 3" Clear Cover all sides and
) mwn bottom. 2" Cover on top.
Calculations:
_0.07-E A= 0.31-E =214.05 therefore compact 36" DIA. CONC. PIER
M= =833 F, fc= 3000 PSI
y
1 .
N Dpole 2695 M, = Fy~Zpole-a = 555355.69 in-1b SS 8.625 X 0.32
tpole
M
[.=—=0.8
Mn
Pier Foundation Design:
2P-d
S, = T S, =700
2.34F
A, = A, =2.26
S.D

droqa = 1048 ft

dreqd = (%j{l + /1 + 4.36 AL }

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

USE 8" SCH 40 Pipe

ASTMA500 Gr. B, Round, Fy = 42ksi

Chk rebar:
2 IBC Table 1806.2 Presumptive Load Bearing Values
D' 12 . . Lateral Bearing Lateral Sliding Resistance
ASl’IliIl = OOOSF.( 2 ) ASl’IliIl = 5.09 Class of ve::::::)eu;‘:saft)mn Pres::tr:r;:)sgfr/afd:jlow Coefficient of Friction| Cohesion (psf)
1. Crystline Bedrock 12000 1200 0.7 __
2. Sedi t: d
A = 12:0.44 A, =528  in” | s | o “w o5 -
-
. " H [ 4.Sand, siltysand,
Use (12)- #6 Bars w/ # 3 ties @ 12" o.c. with 36 ey . - .
Diameter foundations gravel (SW, SP, SM, SC, ' -
GM, and GC)
5.Clay, sandyclay,
silty clay, clayey silt, 1500 100 130
siltand sandysilt
(CL, ML, MH and CH)
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. Detail Ref. Sheet No:
] Pole Foundation 8.625 Sch 40
Load Case #1 Wind towards net A2A
Feaction Moment
fMagnitude
Ibfin
445443 &
401799 .4
257185
3125107
2678663
2232218
1FB57T 4
133933 .1
89288 .76
44544 38
a
446443 7I667 1 328786.886929 274680.474521
274046.2583855
328439.370557
Time: 15
446278 465234
Tirme Step: 4 of 20
haxirnum Yalue: 446444 [bf in
Figure 1: Overturning Moment
RI CE 105 School Creek Trail | Proiect Description: Job No: R16-05--324
= Ilgzxemb(grzgd)m 5541%1; Engineer:  CCL | Sheet No: A2 A
one: -
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Load Case #2 Wind away from net

Reaction Moment
Magnitude
Ibf in

e TRQZET O
r GE5205.1

r 5913823
r 5174506
r 435362
r S6ec14
r 2956912
r 22176284
r 1478456
7392278
u}

223601 645357 |

Time: 1 5

Time Step: 4 of 20

¥202729 169769 |

Maximum Walue: 739228 1bf in

739227 936308

' 7387589.356416

¥ o03512 319617 ]

223251127413
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