






Douglas Ruggiano, P.E., P.A.
Design Computations

Des. By: DJR
Date: 8/15/2020

Wind Load Analysis for Rooftop Mounted Equipment
Equipment: 
Fujitsu 2.5 - 4.0 Ton Chassis
Model Nos:  AOU30RLXEH

AOU42RGLX; AOU48RGLX

Approximate Weight of Unit (wtunit): wtunit 205 lbf

Length of Unit (Le): Le 35.5 in

Width of Unit (We): We 13 in

Height of Unit (He): He 50.8 in

MHL 25.6 in
Mount Hole spacing Along Length (MHL):

MHW 14.6 in
Mount Hole spacing Along Width (MHW):

Corner Weight at Point A (RdlA): RdlA

wtunit

4
 RdlA 51.3 lbf

Corner Weight at Point B (RdlB): RdlB

wtunit

4
 RdlB 51.3 lbf

Corner Weight at Point C (RdlC): RdlC

wtunit

4
 RdlC 51.3 lbf

Corner Weight at Point D (RdlD): RdlD

wtunit

4
 RdlD 51.3 lbf

Material Data:

Ultimate Tensile Strength of Cold Formed
Sheet Metal Casing in Contact with Screw
Head (Fu1cas):

Fu1case 45 ksi

Ultimate Tensile Strength of Cold Formed
Sheet Metal Casing Not in Contact with Screw
Head (Fu2cas):

Fu2case 45 ksi

Ultimate Strength of Metal Fasteners (Fufas): Fufas 50 ksi

Yield Strength of Metal Casing (Fy) Fy 30 ksi
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Calculate Wind Load (Per ASCE 7-10)

Building Risk Category (BRisk): BldgRisk "II"

Design Wind Speed (V): V 175 mph

Mounting Height above Grade (H): H 40 ft

ExpCat "C"

Velocity pressure exposure coefficient at height from ground to
Centroid of Equipment (Kz):

Kz 1.04

Topographic Factor (Kzt): Kzt 1.0

Directionality Factor From Table 6-4 (Similar Structures) (Kd): Kd 0.90

Ultimate Design Velocity Pressure Evaluated  at height z of the Centroid of the Effective Area (qzULT):

qzULT 0.00256 Kz Kzt Kd V
2

 psf qzULT 73.4 psf

Allowable Design Velocity Pressure Evaluated at height z of the Centroid of the Effective Area (qz):

qz qzULT 0.6 qz 44 psf

Lateral Pressure Coefficent GCflat 1.9

Uplift Pressure Coefficent GCfupl 1.5

Lateral Wind Pressure (plat): plat qz GCflat plat 83.7 psf

Uplift Wind Pressure (pupl): pupl qz GCfupl pupl 66 psf

Projected Area Normal to Wind (An): An Le He An 12.5 ft
2

An 12.5 ft
2



Projected Area Parallel to Wind (Ap): Ap Le We Ap 3.2 ft
2


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Calculate the Wind Load Reactions at Unit to Curb (Refer to Figure I)

Fh plat An Fh 1 kip

Fup pupl Ap Fup 0.2 kip

RwlA

Fh

He

2


2 MHW

Fup

4
 RwlA 0.9 kip (Downward)

RwlB

Fh

He

2


2 MHW

Fup

4
 RwlB 0.9 kip (Downward)

RwlC

Fh

He

2


2 MHW

Fup

4
 RwlC 1 kip (Upward)

RwlD

Fh

He

2


2 MHW

Fup

4
 RwlD 1 kip (Upward)

Calculate Combined Reactions at each Anchorage Location (Dead +Wind x FSstab):

Vertical Reactions:

RtotA RdlA RwlA RtotA 0.9 kip

RtotB RdlB RwlB RtotB 0.9 kip

RtotC RdlC RwlC RtotC 0.9 kip

RtotD RdlD RwlD RtotD 0.9 kip

Horizontal Reactions:

Rhor

Fh

4
 Rhor 0.3 kip

Therefore, with the assumption of 4 anchor points (1 at each corner of the unit); each anchorage to
curb and corresponding building support components must be designed to withstand the Uplift
Reaction of RtotC 0.9 kip  and a Horizontal Shear Reaction of Rhor 0.3 kip .
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FIGURE I
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Calculate No. of Fasteners Req'd for Panel No. 1
Attachment Data:

Nominal Screw Diameter (Φscrew): ϕscrew 0.157 in

Thread Series, threads per in (unc): unc 14

Affective Shear Stress Area of Screw (Av):

Av
π

4

ϕscrew

in

1.2269

unc










2

 in
2

 Av 0.0038 in
2



Thickness of Metal Casing in Contact with Screw Head (t1): t1 0.0276 in

Thickness of Metal Casing Not in Contact with Screw Head (t2): t2 0.0276 in

Casing Thickness Ratio (rc): rc
t2

t1
 rc 1

Panel Length (Lpan): Lpan Le 35.5 in

Panel Width (Wpan): Wpan We 13 in

Calculate Nominal Shear per Fastener Based on Bearing for rc <= 1.0 (Pnscase):

Pns1 4.2 t1
3

ϕscrew Fu1case Pns1 0.343 kip

Pns2 2.7 t1 ϕscrew Fu1case Pns2 0.526 kip

Pns3 2.7 t2 ϕscrew Fu2case Pns2 0.526 kip

Pnscase if Pns1 Pns2 if Pns1 Pns3 Pns1 Pns3( ) if Pns2 Pns3 Pns2 Pns3( )( )

Pnscase 0.343 kip

Calculate Nominal Shear per Fastener Based on Shear Capacity of Screw (Pnsscrew):

Pnsscrew Fufas Av Pnsscrew 0.189 kip

Calculate Allowable Shear per Fastener (Pas):

Ωbrg 3.0 Pas1
Pnscase

Ωbrg
 Pas1 0.114 kip

Ωscrew
3

0.40
 Pas2

Pnsscrew

Ωscrew
 Pas2 0.044 kip

Pas if Pas1 Pas2 Pas1 Pas2( ) Pas 0.044 kip

Calculate Total Uplift on Panel (Fupl):

Fupl pupl Lpan Wpan Fupl 0.2 kip

Calculate Total No. of Screws Required (Noscrews):

Noscrews1 ceil
Fupl

Pas









 Noscrews1 5
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Calculate No. of Fasteners Req'd for Panel No. 2

Attachment Data:

Nominal Screw Diameter (Φscrew): ϕscrew 0.157 in ϕhead 0.42 in
Dia of Hex Head:

Thread Series, threads per in (unc): unc 14

Affective Tensile Stress Area of Screw (At):

At
π

4

ϕscrew

in

0.9743

unc










2

 in
2

 At 0.006 in
2



Thickness of Metal Casing in Contact with Screw Head (t1): t1 0.0276 in

Thickness of Metal Casing Not in Contact with Screw Head (t2): t2 0.0276 in

Casing Thickness Ratio (rc): rc
t2

t1
 rc 1

Panel Length (Lpan): Lpan He 50.8 in

Panel Width (Wpan): Wpan We 13 in

Calculate Nominal Tension or Pullout  per Fastener Based on Bearing (Pntcase):

Pnt1 0.85 t2 ϕscrew Fu2case Pnt1 0.166 kip

Pnt2 1.5 t1 ϕhead Fu1case Pnt2 0.782 kip

Pntcase if Pnt1 Pnt2 Pnt1 Pnt2( ) Pntcase 0.166 kip

Calculate Nominal Tensile or Pullout per Fastener Based on Tensile Capacity of Screw (Pntscrew):

Pntscrew Fufas At Pntscrew 0.300 kip

Calculate Allowable Pullout per Fastener (Pat):

Ωbrg 3.0 Pat1
Pntcase

Ωbrg
 Pat1 0.055 kip

Ωscrew
1

0.40
 Pat2

Pntscrew

Ωscrew
 Pat2 0.120 kip

Pat if Pat1 Pat2 Pat1 Pat2( ) Pat 0.055 kip

Calculate Total Horizontal Force on Panel (Fhoriz):

Fhoriz plat Lpan Wpan Fhoriz 0.384 kip

Calculate Total No. of Screws Required (Noscrews):

Noscrews2 ceil
Fhoriz

Pat









 Noscrews2 7
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Calculate No. of Fasteners Req'd for Panel No. 3
Attachment Data:

Nominal Screw Diameter (Φscrew): ϕscrew 0.157 in ϕhead 0.42 in
Dia of Hex Head:

Thread Series, threads per in (unc): unc 14

Affective Tensile Stress Area of Screw (At):

At
π

4

ϕscrew

in

0.9743

unc










2

 in
2

 At 0.006 in
2



Thickness of Metal Casing in Contact with Screw Head (t1): t1 0.0276 in

Thickness of Metal Casing Not in Contact with Screw Head (t2): t2 0.0276 in

Casing Thickness Ratio (rc): rc
t2

t1
 rc 1

Panel Length (Lpan): Lpan Le 35.5 in

Panel Width (Wpan): Wpan He 50.8 in

Calculate Nominal Tension or Pullout  per Fastener Based on Bearing (Pntcase):

Pnt1 0.85 t2 ϕscrew Fu2case Pnt1 0.166 kip

Pnt2 1.5 t1 ϕhead Fu1case Pnt2 0.782 kip

Pntcase if Pnt1 Pnt2 Pnt1 Pnt2( ) Pntcase 0.166 kip

Calculate Nominal Tensile or Pullout per Fastener Based on Tensile Capacity of Screw (Pntscrew):

Pntscrew Fufas At Pntscrew 0.300 kip

Calculate Allowable Pullout per Fastener (Pat):

Ωbrg 3.0 Pat1
Pntcase

Ωbrg
 Pat1 0.055 kip

Ωscrew
1

0.40
 Pat2

Pntscrew

Ωscrew
 Pat2 0.120 kip

Pat if Pat1 Pat2 Pat1 Pat2( ) Pat 0.055 kip

Calculate Total Horizontal Force on Panel (Fhoriz):

%open 50%

Fhoriz plat Lpan Wpan 1 %open( ) Fhoriz 0.524 kip

Calculate Total No. of Screws Required (Noscrews):

Noscrews3 ceil
Fhoriz

Pat









 Noscrews3 10
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Check Adequacy of Base Plate and Anchorage Hardware
Attachment Data:

Nominal Bolt Diameter (Φbolt): ϕbolt 0.3125 in

Affective Bolt Area (Aeff):

Aeff
π

4

ϕbolt

in









2

 in
2

 Aeff 0.077 in
2



BoltMaterial "ASTM A307 or Greater"

Allowable Tensile Strength (Ft): Ft 20 ksi

Allowable Shear Strength (Fv): Fv 9.9 ksi

Bolt Shear Capacity (Vall): Vall Aeff Fv 0.8 kip

Bolt Tension Capacity (Tall): Tall Aeff Ft 1.5 kip

Check Bolt Adequacy with Wind Perpendicular to Long Side

Number of Bolts Provided to resist Tension (NoBoltsprovdtens): NoBoltsprovtens 2

tbolt

2RtotC

NoBoltsprovtens
 tbolt 0.9 kip

Number of Bolts Provided to resist Shear (NoBoltsprovdshear): NoBoltsprovshear 4

vbolt

2 Rhor

NoBoltsprovshear
 vbolt 0.1 kip

CSRbolt

tbolt

Tall

vbolt

Vall
 CSRbolt 0.768

Checkbolt if CSRbolt 1.0 "OK" "NG"  Checkbolt "OK"

Check Base Plate

Width of Base Plate: bbp 2.0 in

Thickness of Base Plate: tbp 0.047 in

arm 1.5in
Moment Arm:

b t hflange I1 I2 d1 d2 A1 A2 ybar y1 y2 Itotal Stotal Atotal

2 0.047 0.66 1.73E‐05 0.000902 0.6365 0.3065 0.094 0.0288 0.631 0.029 0.631 0.042611 0.06753 0.122811

Calculate Effective Section Properties of Base Plate (Unit ‐ Inches)
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Area: Ax 0.122811 in
2



Section Modulus: Sx 0.06753 in
3



fb

tbolt arm

Sx
20.3 ksi

Bending Stress:

Shear Stress: fv

tbolt

Ax
7.4 ksi

Allowable Bending Stress Fb 0.6 Fy 18000 psi

Allowable Shear Stress Fv 0.4 Fy 12000 psi

CSRbp

fb

Fb

fv

Fv









2

 1.5

CheckBasePlate if CSRbp 1.0 "OK" "NG"  "NG"

Since CSRbp >1.0, base mount that comes standard with equipment does not
satisfy the design loads per analysis.  Therefore, retrofit is required to meet design
loads per this wind certification.  Retrofit unit anchorage to host structure with
supplemental cable Tie Downs per following analysis and Details provided with the
Certification. 

9 of 11



Douglas Ruggiano, P.E., P.A.
Design Computations

Des. By: DJR
Date: 8/15/2020

Supplemental Cable Tie Downs

Number of Tie Downs (NoTD): NoTD 2

Xdim 6 in

Ydim He 50.8 in

θ atan
Ydim

Xdim









83.3 deg

Ry

Fh

He

2


We Xdim

Fup

2










RdlC RdlD

NoTD
0.7 kip

Tcable
Ry

sin θ( )
0.7 kip

Rx Tcable
2

Ry
2

 0.1 kip

Sizing of Tie Down Cable
Cable Description:

CableSpec "3/16" 1x19 SS Wire Cable"

Tensile Capacity (Tcableult): Tcableult 4 kip

Checkcable if Tcableult 0.2 Tcable "OK" "NG"  Checkcable "OK"

Sizing of Eye Bolt
Eye Bolt Diameter ϕeyebolt 0.375 in

Inclination of Load Application Inclination 90deg θ 6.7 deg

Eye Bolt Capacity at Inclination = 0 degrees Tcap0 1300 lbf

Eye Bolt Capacity at Inclination = 45 degrees Tcap45 325 lbf

Selected Eye Bolt Capacity at Proposed Inclination Tcap Tcap0

Tcap0 Tcap45 
45deg

Inclination 1154.1 lbf

Checkeyebolt if Tcap0 Tcable "OK" "NG"  "OK"
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Summary of Results:
BuildingRisk BldgRisk "II"

DesignWindSpeed V mph 175 mph

ExposureCategory ExpCat "C"

MountingHeight H 40 ft

Number of Panel Fasteners Provided By Manufacturer: Number of Panel Fasteners Required By Analysis:

Panel No. 1: Noscrews.std1 9 Panel No. 1: Noscrews1 5

Panel No. 2: Noscrews.std2 7 Panel No. 2: Noscrews2 7

Panel No. 3: Noscrews.std3 12 Panel No. 3: Noscrews3 10

Panel Fastening Check:

checkpanel1 if Noscrews.std1 Noscrews1 "OK" "NG"  "OK"

checkpanel2 if Noscrews.std2 Noscrews2 "OK" "NG"  "OK"

checkpanel3 if Noscrews.std3 Noscrews3 "OK" "NG"  "OK"

Equipment Tie Down to Support By Others:

BoltMaterial "ASTM A307 or Greater"

TieDownBoltDia ϕbolt 0.3125 in

CSRbolt 0.8

CSRbp 1.5

Supplemental Tie Down:

CableSpec "3/16" 1x19 SS Wire Cable" Checkcable "OK"

EyeBoltSize ϕeyebolt 0.375 in Checkeyebolt if Tcap0 Tcable "OK" "NG"  "OK"
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