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 DETERMINE WIND LOADING EXERTERTED ON FENCE, GATE, & PIER

qz 0.6 0.00256⋅ Kz⋅ Kzt⋅ Kd⋅ V
2

⋅:= Kz Velocity 115:= mph

Kz 0.85:= ASCE table 29.3-1 Kd 1.03:= ASCE table 26.6-1

qz 1 0.00256⋅ Kz⋅ Kd⋅ Velocity
2

⋅ psf⋅:= GCF_lateral 1.3:= gust factor from
figure 29-4.1

qz 29.64 psf⋅=

LateralPressure qz GCF_lateral⋅:=  (LRFD)

0.6 LateralPressure( )⋅ 23.12 psf⋅= (ASD) 



 FOUNDATION DESIGN FOR GATE AND FENCE WIND LOADING AND SELF WEIGHT

WIND LOADING

LateralPressure 23.1 psf⋅:=

DETERMINE DISTRIBUTED LOADING

 gate & picket pervious factor

tribgate
14.5 ft⋅

2
:= tribpier 1 ft⋅:= tribfence

5 ft⋅

2
:= γpervious 0.33:=

tribgate 7.25 ft=

wwind_gate LateralPressure γpervious⋅ tribgate⋅:= wwind_fence LateralPressure γpervious⋅ tribfence⋅:=

wwind_gate 55.27
lb

ft
⋅= wwind_fence 19.06

lb

ft
⋅=

wwind_pier LateralPressure tribpier⋅:=

wwind_pier 23.1
lb

ft
⋅=1'

14.5' ~5 ft.1'



 DESIGN FOOTING AGAINST SLIDING AND OVERTURNING

DETERMINE WIND OVERTURNING 

h 6 ft⋅:= γconcrete 145
lb

ft
3

⋅:= γsoil 110
lb

ft
3

⋅:=

wwind_gate 55.27
lb

ft
⋅= wwind_pier 23.1

lb

ft
⋅= wwind_fence 19.06

lb

ft
=

Moverturning wwind_gate h⋅
h

2
1 ft⋅+ 1.33 ft⋅+








⋅ wwind_pier h⋅
h

2
1 ft⋅+ 1.33 ft⋅+








⋅+ wwind_fence h⋅
h

2
1 ft⋅+ 1.33 ft⋅+








⋅+:=

Moverturning 3.12 k ft⋅⋅=

 resisting weights

Pftg γconcrete 3 ft⋅ 3⋅ ft⋅ 1.33⋅ ft⋅( ):= Pcolumn γconcrete 1 ft⋅( )⋅ 1 ft⋅( )⋅ 6 ft⋅ 1 ft⋅+( )⋅:=

Pftg 1.74 k⋅= Pcolumn 1.02 k⋅=

Psoil γsoil 3 ft⋅ 3⋅ ft⋅ 1 ft⋅ 1⋅ ft⋅−( )⋅ 1⋅ ft⋅:=

Psoil 0.88 k⋅=

OVERTURNING RESISTING

Mresisting Pftg Psoil+ Pcolumn+( ) 3 ft⋅

2
⋅:=

Mresisting 5.45 k ft⋅⋅=

FSoverturning
Mresisting

Moverturning

:= FSoverturningReqd
1

0.6
:=

FSoverturning 1.75= > FSoverturningReqd 1.67= OK



CHECK SLIDING

h 6 ft=

wwind_gate 55.3
lb

ft
⋅= wwind_pier 23.1

lb

ft
⋅= wwind_fence 19.06

lb

ft
=

Vsliding wwind_gate h⋅ wwind_pier h⋅+ wwind_fence h⋅+:=

Vsliding 584.55 lb⋅=

μ 0.35:=  coefficient against sliding

Psoil 880 lb= Pcolumn 1015 lb= Pftg 1736 lb=

Vresisting μ Psoil Pcolumn+ Pftg+( )⋅:=

Vresisting 1270.73 lb=

FSsliding
Vresisting

Vsliding

:=

FSsliding 2.2=  > FSslidingReqd 1.5:= OK

 SELECT 3'-0" X 3'-0" X 1'-4" PAD FOOTING



 DESIGN OF TAPCON STONE CLADDING ANCHORAGE TO CBS WALL

LOADING

TRY 1/4" TAPCONS WITH MIN. 1-1/2" MIN. EMBEMENT INTO CMU HOLLOW BLOCK

Pwind 55.66 psf⋅:=

TribArea 1.33 ft⋅( )
2.67 ft⋅

2

2.67 ft⋅

2
+








⋅:=

TribArea 3.55 ft
2

=

 CHECK WIDTHDRAWAL

TensionperAttachment Pwind TribArea⋅:=

TensionperAttachment 197.7 lb=

tapcon tension capacity with 3" spacing distance (interpolated)
and 4" edge distance satisfied

TensionperTapcon
TensionperAttachment

2
:= TapconTensionCapacity 84 lb⋅ 0.5 136 lb⋅ 84 lb⋅−( )⋅+:=

TensionperTapcon 98.8 lb= < TapconTensionCapacity 110 lb= OK 

 CHECK SHEAR 

panelwt 10 psf⋅:= panel weight is approximately 5 psf, use 10 psf (conservative)

ShearperAttachment panelwt TribArea⋅:=

ShearperAttachment 35.5 lb=
tapcon shear capacity with 3" spacing distance (interpolated)
and 4" edge distance satisfied

ShearperTapcon
ShearperAttachment

2
:= TapconShearCapacity 212 lb⋅ 0.5 224 lb⋅ 212 lb⋅−( )⋅+:=

ShearperTapcon 17.8 lb= < TapconShearCapacity 218 lb= OK 

CHECK COMBINED TENSION & SHEAR

TensionperTapcon

TapconTensionCapacity

ShearperTapcon

TapconShearCapacity
+ 0.98= less than 1, OK  1/4" TAPCONS 1" MIN. EMBEDMENT

 IS ADEQUATE





 DESIGN OF ALUMINUM CLIP ATTACHMENT TO ALUMINUM PLATE

LOADING

TRY (2) #12-24 HWH TEK SCREWS FASTENED TO 

1/4" THICK ALUMINUM PLATE @ 32" O.C.

Pwind 55.66 psf⋅:=

TribArea
2.67 ft⋅

2

2.67 ft⋅

2
+








2.67 ft⋅

2

2.67 ft⋅

2
+








⋅:=

TribArea 7.13 ft
2

=

 CHECK TENSION

TensionperAttachment Pwind TribArea⋅:=

TensionperAttachment 396.8 lb=

TensionperTekScrew
TensionperAttachment

2
:=

allowable tension capacity per screw

TensionperTekScrew 198.4 lb= < TapconTensionCapacity 595 lb⋅:= OK

 CHECK SHEAR 

panelwt 10 psf⋅:= panel weight is approximately 5 psf, use 10 psf (conservative)

ShearperAttachment panelwt TribArea⋅:=

ShearperAttachment 71.3 lb=

ShearperTekScrew
ShearperAttachment

2
:=

allowable shear capacity per screw

ShearperTekScrew 35.6 lb= < TapconShearCapacity 607 lb⋅:= OK 

CHECK COMBINED TENSION & SHEAR

TensionperTapcon

TapconTensionCapacity









2
ShearperTapcon

TapconShearCapacity









2

+ 0.03= less than 1, OK  #12-24 TEK SCREWS ARE ADEQUATE
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General

General:
Reference Abbreviations: T: Table, F: Figure, E: Equation, §: Section, ¶: Paragraph
Wind Load Standard = ASCE 7-22 Basic Wind Speed = 175.0 mph
Exposure Classification = C Risk Category = II
Structure Type = Building Basis for Wind Pressures = ASD
MWFRS Analysis Method = None C&C Analysis Method = Ch 30 Pt 1
Dynamic Type of Structure = Rigid Advanced Options = True
Simple Diaphragm Building = True Altitude above Sea Level = 0.000 ft
Base Elevation Of Structure = 0.0000 ft MWFRS Pressure Elevations = Mean Ht
Topographic Effects = None Override Directionality Factor = False
Override Gust Factor = False Override Minimum Pressure = False

Building

Building:
Roof = Roof Type = Flat Encl = Enclosure Classification = Enclosed
IsCust = Custom Roof = False RfHt = Roof Height = 28.000 ft
W = Building Width = 70.0000 ft L = Building Length = 110.0000 ft
OH = Overhang Configuration = All None Par = Parapet = Solid
Pht = Parapet Height = 1.0000 ft zi = Highest Opening Elevation = 0.0000 ft
HTover = Override Mean Roof Height = False Htman = Mean Roof Height = 28.000 ft
RAover = Override Roof Area = False GCpi_o = Override GCpi value = False
IsElev = Building is Elevated = False

ExposureConstants

Exposure Constants T:26.11-1:
α = 3-s Gust-speed exponent = 9.800 Zg = Nominal Ht of Boundary Layer = 2460.000 ft
â = Reciprocal of α = 0.102 b = 3 sec gust speed factor = 1.000
αm = Mean hourly Wind-Speed Exponent = 0.156 bm = Mean hourly Windspeed Exponent = 0.660
c = Turbulence Intensity Factor = 0.200 ε = Integral Length Scale Exponent = 0.2000

C&CWindperCh30Pt1Roof&Wall

Components and Cladding (C&C) Wind Loads per Ch 30 Pt 1 Roof & Wall

h = Mean structure height = 28.000 ft Kh = 2.41•(Min(Z,15)/Zg)2/α = 0.967
Kzt = No Topographic Feature = 1.000 Kd = Directionality Factor T:26.6-1 = 0.85
GCpi = ± Internal Press Coef T:26.13-1 = ±0.18 LF = ASD Load Factor = 0.60
Ke = Ground Elev Factor T:26.10-1 = 1.000 qh = .00256•Kh•Kzt•Ke•V2•LFE:26.10-1 = 45.48 psf
θ = Slope of Roof = 0.00 ° a1 = Min(0.1•B, 0.4•h) = 7.000 ft
a = Max(a1, 0.04•B, 3 ft [0.9 m]) = 7.000 ft 0.2•h = Zone 3 Parameter = 5.6000 ft
0.6•h = Zone 1 & 2 Parameter = 16.8000 ft



C&CWindRoof&WallDetailed

C&C Wind Roof & Wall Detailed per Ch 30 Pt 1
All wind pressures include a Load Factor (LF) of 0.6

Description Zone Width
ft

Span
ft

Area
ft2

1/3 Rule Reference a
ft

GCpi GCpd GCpu Pmax

psf
Pmin

psf
STONE CLADDING 4 3.0000 3.0000 9.00 No F:30.3-1* 16.8 ±0.18 0.90 -0.99 41.75 -45.23

STONE CLADDING 5 3.0000 3.0000 9.00 No F:30.3-1* 16.8 ±0.18 0.90 -1.26 41.75 -55.66

GCpd = Down (+) External Coefficient GCpu = Uplift (-) External Coefficient
Pmax = qh•Kd•[GCpd-GCpi] [E:30.3-1] Pmin = qh•Kd•[GCpu-GCpi] [E:30.3-1]
+Press = Pressure Acting Toward Surface -Press = Pressure Acting Away from Surface
§30.2.2 = C&C Min Pressure = 9.60 psf Zone = Applicable Zone per Figure
Width = Width of Component Span = Span of Component
Area = Span • Width 1/3 Rule = Width limited to Span/3
a = Zone 2 width: 0.6•h F:30.3-1 GCpi = Internal Coef T:26.13-1

Reference = Applicable Reference from Standard F:30.3-1 = *Since θ≤10°: Zone 4 & 5 GCp reduced 10%
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