
Job: CARLOS MAURICIO & 
FERNANDA ROCA 
 
LOCATION: 13125 SW 63 AVE. PINCREST, FL 33156 
 
GREEN WALL 
 
 

STRUCTURAL CALCULATIONS 
 
 
DESIGN CRITERIA: 
 
Calculations based on: 
1. 2023 Florida Building Code (8TH Edition) 
2. Minimum Design Loads for Buildings and Other Structures ASCE 7-22 
3. Building Code Requirements for Structural Concrete ACI 318-15 
4. American Institute of Steel Construction AISC-15 Ed 
5. Specifications for the Design of Cold-Formed Stainless Steel Structural Members SEI/ASCE8-02 

 
CALCULATION INDEX: 
 

I Cover page 1 
   
II Design & Analysis 2-25 
   
   

CALCULATION STATEMENT: 
 
To the best of my knowledge, ability, belief and professional judgment, I hereby attest that the manual 
calculations and computer generated calculations are in compliance with the existing governing codes. 
 
 
 

 
________________ 
Jose E. Polanco, PE 
Lic. No. 76919 

 

1 of 25 



 Wind Opening Design (e<70%)  ASCE 7-22:

V 175.00:= Wind Velocity (mph) as per FBC-23 (8th Edition)                          

Kzt 1.00:= Topographic Factor ASCE7-22

Kd 0.85:= Wind Directionality Factor ASCE 7-22

G 0.85:= Gust Factor (Rigid Structure) ASCE 7-22

Cf 1.6:= Net Force Coefficients Cf    (Flat-Sided Members)         (Rounded Members)
                                                                                   D qz 2.5      D qz 2.5>

for ε <=0.1      ---------------------   2.0                                   1.2               0.8    
for 0.1 to 0.29  ----------------------  1.8                                   1.3               0.9
for 0.3 to 0.7    ---------------------  1.6                                    1.5               1.1

Terrain Exposure Constants a and zg:
Exposure B------  α =7.0 ,  zg (ft) =1200

Exposure C------  α =9.5 ,  zg (ft) =900

Exposure D------  α =11.5, zg (ft) =700

α 9.5:=

zg 900.0:=

General Sign Data:

Z 22.0:= Height of Top of Sign (ft)

ε 50.0:= Solidity Ratio of Sign (%) 

Z if Z 15< 15, Z, ( ):=

Kz 2.01
Z

zg









2

α

:= Kz 0.92=

qz 0.00256 Kz Kzt Kd V
2

:= qz 61.32= psf

ASD Wind Loads:

pz 0.6 qz G Cf( ):= pz 50.04= Gross Wind pressure (psf)

pz.EQ max pz
ε

100
 10, 





:= pz.EQ 25.02= Eq.Wind pressure (psf)
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 Hztal tube 3x6x1/8 Analysis & Design

Load Data:

SpanLength 5.0:= (ft)
DistXXLoad 37.53:= (lbs/ft)

DistYYLoad 0.00:= (lbs/ft)

Section Data:  Material Data: 

SXX 3.48:= Section Modulus in
3

Fb 9500.0:= (psi) Bending Stress 

SYY 2.36:= Section Modulus in
3

Fv 5000.0:= (psi) Shear Stress 

IXX 10.4:= Modulus of Inertia in
4

E 10100000.00:= (psi) Modulus of Elasticity 

IYY 3.53:= Modulus of Inertia in
4

Area 2.19:= in
2

Bending & Shear Analysis

MDistXX.Load

DistXXLoad( ) SpanLength( )2 12

8
:= MDistYY.Load

DistYYLoad( ) SpanLength( )2 12

8
:=

MDistXX.Load 1407.38= lbs in-
MDistYY.Load 0.00= lbs in-

VDist.XXLoad

DistXXLoad( ) SpanLength

2
:=

VDist.YYLoad

DistYYLoad( ) SpanLength

2
:=

VDist.XXLoad 93.825= lbs
VDist.YYLoad 0.000= lbs
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Check Bending:

fbXX

MDistXX.Load( )
SXX

:= fbYY

MDistYY.Load

SYY
:=

fbXX 404.418= psi fbYY 0.000= psi

BENDINGxx if fbXX Fb< "OK", "N.G", ( ):= BENDINGxx "OK"=

BENDINGyy. if fbYY Fb< "OK", "N.G", ( ):= BENDINGyy. "OK"=

BENDINGxxyy.

fbXX( )
Fb

fbYY( )
Fb

+:= BENDINGxxyy. 0.043=

BENDINGcombined. if BENDINGxxyy. 1> "N.G", "OK", ( ):= BENDINGcombined. "OK"=

Check Shear:

fvXX

3 VDist.XXLoad( )

2 Area
:= fvYY

3 VDist.YYLoad( )

2 Area
:=

fvXX 64.264= psi fvYY 0.000= psi

SHEARxx if fvXX Fv< "OK", "N.G", ( ):= SHEARxx "OK"=

SHEARyy if fvYY Fv< "OK", "N.G", ( ):= SHEARyy "OK"=

SHEARxxyy.

fvXX( )
Fv

fvYY( )
Fv

+:= SHEARxxyy. 0.013=

SHEARcombined. if SHEARxxyy. 1> "N.G", "OK", ( ):= SHEARcombined. "OK"=

Check Deflection:

Δallow

SpanLength 12

360
:=

Δmax

5
DistXXLoad

12









SpanLength 12( )4

384 E IXX









:=

Δallow 0.167= in Δmax 0.005= in

DEFLECTION if Δmax Δallow< "OK", "NG", ( ):= DEFLECTION "OK"=
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 FRAME RT3x6x1/4 ANALYSIS

Load Data:

TotalLoad 25.02:= (psf) TributaryWidth 22.0:= (ft)

PointLoad 0.0:= (lbs) SpanLength 5.0:= (ft)

wdist TotalLoad TributaryWidth( ):= wdist 550.440=
lbs

ft

MPoint.load

PointLoad( ) SpanLength( ) 12

4
:=

MDist.Load

wdist( ) SpanLength( )2 12

8
:=

MDist.Load 20641.500= lbs in- MPoint.load 0.000= lbs in-

VDist.Load

wdist( ) SpanLength

2
:= VPoint.Load

PointLoad( )
2

:=

VDist.Load 1376.100= lbs VPoint.Load 0.000= lbs

 Material Data: Section Data:

Fb 19000.00:= Bending Stress  (psi) Stotal 6.44:= Section Modulus in
3

Fv 5000.0:= Shear Stress (psi) Itotal 19.33:= Modulus of Inertia in
4

Area 4.25:= in
2

E 10100000.00:= Modulus of Elasticity (psi)

Check Bending:

fb

max MDist.Load MPoint.load, ( )
Stotal

:= fb 3205.202= psi

BENDING if fb Fb< "OK", "NG", ( ):= BENDING "OK"=

Check Shear:

fv

3 max VDist.Load VPoint.Load, ( )

2 Area
:= fv 485.682= psi

SHEARweb if fv Fv< "OK", "NG", ( ):=
SHEARweb "OK"=

Check Deflection:

Δallow

SpanLength 12

360
:= Δmax max

5
wdist

12









SpanLength 12( )4

384 E Itotal

PointLoad SpanLength 12( )3
48 E Itotal

, 









:=

Δmax 0.040= in
Δallow 0.167= in

DEFLECTION if Δmax Δallow< "OK", "NG", ( ):= DEFLECTION "OK"=
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 Alum. Beams RT3x6x1/4 Analysis & Design

Load Data:

Py.Live 688.05:= lbs

Px.Live 0.00:= lbs

SpanLength 3.50:= (ft)

Section Data:  Material Data: 

SXX 6.44:= Section Modulus in
3

Fb 9500.0:= (psi) Bending Stress 

SYY 4.22:= Section Modulus in
3

Fv 5000.00:= (psi) Shear Stress 

IXX 19.33:= Modulus of Inertia in
4

E 10100000.00:= (psi) Modulus of Elasticity 

IYY 6.33:= Modulus of Inertia in
4

Area 4.25:= in
2

Bending & Shear Analysis

MYY.Load.Beam Py.Live SpanLength 12:= MXX.Load.Beam Px.Live SpanLength 12:=

MYY.Load.Beam 28898.100= Lbs-in MXX.Load.Beam 0.000= Lbs-in

VDist.YYLoad Py.Live:= VDist.XXLoad Px.Live:=

VDist.YYLoad 688.050= Lbs VDist.XXLoad 0.000= Lbs 
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Check Bending:

fbXX

MXX.Load.Beam

SXX
:= fbYY

MYY.Load.Beam

SYY
:=

fbXX 0.000= psi fbYY 6847.891= psi

BENDINGxx if fbXX Fb< "OK", "N.G", ( ):= BENDINGxx "OK"=

BENDINGyy. if fbYY Fb< "OK", "N.G", ( ):= BENDINGyy. "OK"=

BENDINGxxyy.

fbXX( )
Fb

fbYY( )
Fb

+:= BENDINGxxyy. 0.721=

BENDINGcombined. if BENDINGxxyy. 1> "N.G", "OK", ( ):= BENDINGcombined. "OK"=

Check Shear:

fvXX

3 VDist.XXLoad( )

2 Area
:= fvYY

3 VDist.YYLoad( )

2 Area
:=

fvXX 0.000= psi fvYY 242.841= psi

SHEARxx if fvXX Fv< "OK", "N.G", ( ):= SHEARxx "OK"=

SHEARyy if fvYY Fv< "OK", "N.G", ( ):= SHEARyy "OK"=

SHEARxxyy.

fvXX( )
Fv

fvYY( )
Fv

+:= SHEARxxyy. 0.049=

SHEARcombined. if SHEARxxyy. 1> "N.G", "OK", ( ):= SHEARcombined. "OK"=

Check Deflection:

Δallow

SpanLength 12

360
:= Δmax

Py.Live SpanLength
3



3 E IYY











:=

Δmax 0.000= in
Δallow 0.117= in

DEFLECTION if Δmax Δallow< "OK", "NG", ( ):= DEFLECTION "OK"=
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 Alum. Plate Analysis & Design 

Material Data: 

FbPlate 11800.0:= psi 

Load Data: 

MPost 20641.5:= Lbs-in 

d 5.0:= in 

b 6.0:= in 

d1 0.5:= in 

TBolt

MPost

0.9 d
:= TBolt 4.587 10

3
= Lbs 

MPlate TBolt d1:= MPlate 2.293 10
3

= Lbs-in

tplate
4 MPlate

FbPlate b
:= tplate 0.36= in 

Using Alum. Plate PL3/8"x6"x6"

8 of 25 



9 of 25 



10 of 25 



11 of 25 



12 of 25 



13 of 25 



14 of 25 



15 of 25 



16 of 25 



Steel Bolts Threaded Tension & Shear Design 14th

Data:

Tbolt 0.688:= Tension in Anchor (kips) Ω 2.00:= ASD Factor=2.00

Vbolt 0.688:= Shear in Anchor (kips)

Fnv 45.0:= A325 Nominal Shear Strength (ksi) Table J3.2 AISC 16.1-120 .......0.45*Fu

Fnt 90.0:= A325 Nominal Tensile Strength (ksi) Table J3.2 AISC 16.1-120......=0.75*Fu

D 0.375:= Screw Diameter (in) n 10.00:= Threads per in......... (AISC-Table 7-17 page 7-81)

Fv

Fnv

Ω
:= Fv 22.500= ksi

Ft

Fnt

Ω
:= Ft 45.000= ksi

Abolt 0.7854 D
0.9743

n
-





2

:= Abolt 0.061= in
2

Check Shear

fv

Vbolt

Abolt
:= fv 11.370= ksi

Vallow Fv Abolt:= Vallow 1.362= kips

SHEAR if fv Fv "OK", "NG", ( ):= SHEAR "OK"=

Check Tension

ft

Tbolt

Abolt
:= ft 11.370= ksi

F'nt min Ft max 0 1.3Ft Ω
Ft

Fv
 fv-, 









, 








:= F'nt 13.021= ksi

Tallow F'nt Abolt:= Tallow 0.788= kips

TENSION if Tbolt Tallow "OK", "NG", ( ):= TENSION "OK"=

Minimum Thread Length 

TLmin

2 Tbolt

Fv π D
0.9743

n
-







:= TLmin 0.070= in
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Reactions 

 

Nodes 3 
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Node 1 

 

Nodos 82 
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 Foundation Design

Data:

hpost 22.0:= Pole Height (ft)

Mbase 3205.434:= Base Moment (lbs*ft)

Soil Data:

S 200.0:= Soil allowable lateral pressure (psf/ft)

IF 2.00:= Isolated Poles Short-Term Loads Increase
Factor=2 FBC 1819.6.1

b 3.0:= Diameter of round post or diagonal
dimension of square post or footing (ft)

 Then:

h hpost:= h 22.00= ft

P
Mbase

hpost
:= P 145.70= lbs

 Nonconstrained Depth of Embedment:

d x 0.00001

x x 0.1+

0.5
2.34 P

x S IF

3








b

 1 1 4.36
h

2.34 P

x S IF

3








b

+











1

2

+

















 x>while

:=

d 2.90= ft

S1
d S IF

3
:= S1 386.67= psf

Constrained Depth of Embedment:

d1 x 0.01

x x 0.1+

4.25
P h

d S IF b
 x>while

:=

d1 2.01= ft

S3 d S IF:= S3 1160.00= psf
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Structural Plain Concrete Fondation

 Foundation Concrete Data:

f'c 3000.00:= Concrete Compressive Strength (psi)

Mu 1.7 Mbase:= Mu 5449.24= lbs ft-

For Circular Foundation:

Sm.C
π b

3


32
:=

Sm.C 2.65= ft
3

Mn.C 5 Sm.C f'c 144:= Mn.C 104533.81= lbs ft-

FLEXUREC if Mu 0.85 Mn.C "OK", "N.G.", ( ):= FLEXUREC "OK"=

For Square Foundation:

Sm.S
b
3

6
:=

Sm.S 4.50= ft
3

Mn.S 5 Sm.S f'c 144:= Mn.S 177462.11= lbs ft-

FLEXURES if Mu 0.85 Mn.S "OK", "N.G.", ( ):= FLEXURES "OK"=
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 Moment Connection:

Load  Data:

Phorizontal 145.70:= Horizontal Load (lbs)

Pvertical 0.00:= Vertical Load (lbs)

Mact 38465.208:= Moment (#-in)

Post  Data:

Bpost 3.0:= Post Width (in)

Dpost 6.0:= Post Depth (in)

hef 30.0:= Post Embedment (in) 

Ca1 9.0:= Minimum Edge Distance (in)

Grout Size Data:

Bgrout 3.0:= Equivalent Grout Width (in)

Dgrout 3.0:= Equivalent Grout Depth (in)

f'cgrout 3000.00:= Grout Strength (psi)

Concrete Slab Data:

f'cconcrete 3000.00:= Concrete Strength (psi)

do 36.0:= Hold diameter (Grout Diameter) (in) 

ha 36.0:= Concrete Slab Deep (in)
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 Arm Effect:

a

2 hef
2

 3
Mact

Phorizontal
hef









+

3 hef 6.
Mact

Phorizontal
+

:= a 15.27= in

P2
Phorizontal a

2


hef 2 a hef-( )
:= P2 2106.04= lbs

P1 P2 Phorizontal-:= P1 1960.34= lbs

Mexternal Mact Phorizontal a( )+:= Mexternal 40689.87= lbs in-

Minternal P2
2

3
 a P1

2

3
 hef a-( )+:= Minternal 40689.87= lbs in-

Vuhorizontal 1.6 max P1 P2, ( )( ):= Vuhorizontal 3369.66= lbs

Vuvertical 1.6 Pvertical:= Vuvertical 0.00= lbs

 Stress Analysis Between Post and Grout:

f2.grout 1.6
2 P2

a Bpost
:= f2.grout 147.13= psi

f1.grout 1.6
2.P1

hef a-( ) Bpost
:= f1.grout 141.95= psi

 Bearing Stress for Grout :

Fpgrout 0.65 0.85f'cgrout( )  1.5:= Fpgrout 2486.25= psi

Stressgrout "N.G."

"O.K." max f1.grout f2.grout, ( ) Fpgroutif

:=

Stressgrout "O.K."=

 Stress Analysis Between Grout and Concrete:

f2.concrete 1.6
2 P2

a Bgrout
:= f2.concrete 147.13= psi

f1.concrete 1.6
2.P1

hef a-( ) Bgrout
:= f1.concrete 141.95= psi
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Bearing Stress for Concrete :

Fpconcrete 0.65 0.85 f'cconcrete( )  1.5:= Fpconcrete 2486.25= psi

Stressconcrete "N.G."

"O.K." max f1.concrete f2.concrete, ( ) Fpconcreteif

:=

Stressconcrete "O.K."=

 Shear Analysis-Concrete Breakout Strength:

AVco 4.5 Ca1
2

:= AVco 364.5= in2

AVc 2 1.5 Ca1( ) ha ha 1.5 Ca1<if

2 1.5 Ca1( ) 1.5 Ca1( ) ha 1.5 Ca1if

:= AVc 364.50= in2

ψed.V 1.00:= Modification factor for edge effect

ψc.V 1.40:= Modification Factor in No cracked concrete at service loads
yc.v=1.4 
Modification Factor in cracked concrete with 
yc.v=1 w/ No supplementary reinforcement. 
yc.v=1.2 w/ Supplementary reinforcement of a No 4 Bar between the anchor and the edge.
yc.v=1.4 w/ Supplementary reinforcement of No 4 Bar and stirrups spaced at not more than 4 in.

le if hef 8 do> 8 do, hef, ( ):= le 30.00= in 

Vb 7
le

do









0.2

do f'cconcrete Ca1
1.5








:= Vb 59887.67= lbs.

Vcb

AVc

AVco

ψed.V ψc.V Vb:= Vcb 83842.74= lbs.

ϕ 0.70:= Conditions
f=0.75 w/ Supplementary reinforcement are crossing
concrete failure prism.
f=0.70 w/ No supplementary reinforcement are crossing
concrete failure prism.

ϕ Vcb 58689.92= lbs

BREAKOUTshear if Vuhorizontal ϕ Vcb> "N.G.", "OK", ( ):= BREAKOUTshear "OK"=

 Shear Analysis-Concrete Burst-Out Strength:

Ca1c Ca1

"N/A" ha Ca1<if

:= Ca1c 9.00= in
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Total Cone Area for Failure Plane

Acone.total 2 Ca1c π Ca1c

Dgrout

2
-

Bgrout

2
+









:= Acone.total 359.87= in
2

Cone Area for Failure Plane at Post

Acone.post 2
Bgrout

2









2

 π:= Acone.post 10.00= in
2

Final Cone Area for Failure Plane 

Acone.final

Acone.total Acone.post-

2
:= Acone.final 174.94= in

2

Final Area for Failure Plane 

Vcone.cb 4 f'cconcrete Acone.final:= Vcone.cb 38327.11= lbs

ϕ 0.70:= Conditions
f=0.75 w/ Supplementary reinforcement are crossing
concrete failure prism.
f=0.70 w/ No supplementary reinforcement are crossing
concrete failure prism.

ϕ Vcone.cb 26828.98= lbs

BURSTOUTshear if Vuhorizontal ϕ Vcone.cb> "N.G.", "OK", ( ):= BURSTOUTshear "OK"=
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