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DESIGN CRITERIA & APPLICABLE CODES

 - F.B.C 2023 8TH EDITION

 - A.S.C.E 7-22

 - ALUMINUM DESIGN MANUAL 2020

 - A.I.S.C 16TH EDITION

 - ACI 318-19

1.- WIND LOAD CALCULATIONS - Z < 60 ft
WIND CODE : ASCE 7-22

WINDSPEED, V = 105 MPH  - FBC 2023 - 3105.4.2.1

MEAN ROOF HEIGHT: Z = 12.0 ft < 60 ft

EXPOSURE CATEGORY : "C"  - FBC 2023 - 3105.4.2.2

EFFECTIVE AREA, EA = 5.0 ft  X 12.0 ft = 60.0 ft2

Kzt = 1  - Section 26.8-2 ASCE 7-22

Kd = 0.85  - Table 26.6-1 ASCE 7-22

Kz = 0.85  - Table 26.10-1 ASCE 7-22

qh = 0.00256 * Kz * Kzt  Kd * V
2

 - Section 30.3-1

20.39 psf

And:

Average Slope, θ = 14.78° 7° < θ < 20°

-1.20

0.40

Gcpi = +/- 0.55  - Table 26.13-1 - Partially Enclosed Buldings

P design = qh * ( GCp - Gcpi )

-35.69 psf  - Critical Away Pressure

19.37 psf  - Critical Toward Pressure

1.1.- CHECKING LOADS COMBINATIONS. - ASCE 7-22

Live Load - L = 5.0 psf  - DESIGN LOADS PER ASCE 7-22

Dead Load - D = 8.0 psf  - DESIGN LOADS PER ASCE 7-22

WUp = -35.69 psf

WDown = 19.37 psf

1.- D 4.- D+0.6W

2.- D+L 5.- D+0.75L+0.6W

3.- D+0.75L 6.- 0.6D+0.6W

1.2.- LOADS ON BORDER FLAT BEAM

Live Load - L = 5.0 psf  * 3.0 ft

15.0 lb/ft

Dead Load - D = 8.0 psf  * 3.0 ft

24.0 lb/ft

Wind Load - WUp = -35.69 psf  * 3.0 ft

-107.06 lb/ft

Wind Load - WDown = 19.37 psf  * 3.0 ft

58.12 lb/ft

1.3.- LOADS ON MIDDLE FLAT BEAM 

Live Load - L = 5.0 psf  * 6.0 ft

30.0 lb/ft

Dead Load - D = 8.0 psf  * 6.0 ft

48.0 lb/ft

Wind Load - WUp = -35.69 psf  * 6.0 ft

-214.11 lb/ft

Wind Load - WDown = 19.37 psf  * 6.0 ft

116.23 lb/ft

2.- CHECKING CRITICAL CONNECTION PLATE TO EXISTING CONCRETE WALL - DETAIL A / A107

Shear, V
 
=  (F1

2
+F3

2
)
1/2

 = 174 lbs  Critical Shear On Plate

Try using : (2) 1/2"ɸ LDT Anchor Per Plate(Min. Emb. 3-1/2") Into Existing Concrete Wall.

Spacing Between Bolts = 4.0 < 8.0 in 68%  - For Shear 

Edge distance > 5.0 in 100%  - For Shear 

SHEAR CHECK

Ru = 2035 x 2 Anchor x 68%

2768 lbs  > V = 174 lbs OK

THEN USE : (2) 1/2"ɸ LDT Anchor Per Plate(Min. Emb. 3-1/2") Into Existing Concrete Wall.

SEE SAP2000 REPORT ATTACHED
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ALUMINUM AWNING 20'-0" x 24'-0" - CALCULATIONS

GCp =  - Fig. 30.3-2B - Using EA = 60 SQF  - AS ROOF (ZONE 1)
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ALUMINUM AWNING 20'-0" x 24'-0" - CALCULATIONS
3.- CHECKING CRITICAL CONNECTION PLATE TO EXISTING CONCRETE WALL - DETAIL B / A107

Shear, V
 
=  (F1

2
+F3

2
)
1/2

 = 989 lbs  Critical Shear On Plate

Try using : (1) 1/2"ɸ LDT Anchor @ 30"Max (Min. Emb. 3-1/2") Into Existing Concrete Wall.

Spacing Between Bolts = > 8.0 in 100%  - For Shear 

Edge distance > 5.0 in 100%  - For Shear 

SHEAR CHECK

Ru = 2035 x 1 Anchor x 100%

2035 lbs  > V = 989 lbs OK

THEN USE : (1) 1/2"ɸ LDT Anchor @ 30"Max (Min. Emb. 3-1/2") Into Existing Concrete Wall.

4.- CHECKING CRITICAL CONNECTION SLEEVE TO COLUMN - DETAIL A / A106

Shear, V
 
= 761 lbs  Critical Tension On Plate

Try using : (2) 1/2"ɸ S.S Tap Bolts per Connection

CHECKING SHEAR - ONE SIDES IN SHEAR

Yield Strength, fy = 30000 psi

Allowable Strength, fv = 0.4fy = 12000 psi

Section area, A = 0.16 in
2

 - Critical Threaded Zone

Ru =  A x fv = 1909 x 2 Bolts

3817 lbs  > V = 761 lbs O.K.

THEN USE : (2) 1/2"ɸ S.S Tap Bolts per Connection

5.- CHECKING CRITICAL CONNECTION PLATE TO EXISTING CONCRETE SLAB - DETAIL B/A106

Tension, T = 761 lbs  Critical Tension On Plate

Shear, V
 
= 21 lbs  Critical Shear On Plate

Try using : (4) 1/2"ɸ LDT Anchor  Per Plate (Min. Emb. 3-1/2") Into Concrete Footing

Spacing Between Bolts = 8.0 in 100%  - For Tension

Spacing Between Bolts = 8.0 in 100%  - For Shear 

Edge distance > 3.0 in 100%  - For Tension

Edge distance > 5.0 in 100%  - For Shear 

TENSION CHECK

Ru = 2209 x 2 Anchor x 100%

4418 lbs  > T = 761 lbs OK

SHEAR CHECK

Ru = 2035 x 2 Anchor x 100%

4070 lbs  > V = 21 lbs OK

CHECKING COMBINED STRESSES (TENSION + SHEAR)

761  + 21  = 0.18  < 1.0 OK

4418 4070

THEN USE : (4) 1/2"ɸ LDT Anchor  Per Plate (Min. Emb. 3-1/2") Into Concrete Footing

6.- DESIGN OF TYPICAL CONCRETE FOOTER

CHECKING FOOTER DIMENSIONS

T = 761 lbs - CRITICAL UPLIFT LOAD

Try using : Concrete footer 2'-0" x 2'-0" x 2'-6"

gc = 150 pcf Volumetric Weigth for concrete

V = 10.0 ft3 Footer volume

P = gc x V = 1500 lbs Self Weigth of the footer

Checking: T / 0.6 = 1269 < P O.K.

THEN USE: Concrete footer 2'-0" x 2'-0" x 2'-6"

SEE SAP2000 REPORT ATTACHED

SEE SAP2000 REPORT ATTACHED

SEE SAP2000 REPORT ATTACHED
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CHECKING PRESSURES ON SOIL

P = 2748 lbs - CRITICAL GRAVITY LOAD

Footer dimensions

A = 2.0 ft Length of footer

B = 2.0 ft Width of footer

H = 2.5 ft Height of footer

Soil Properties

gc = 150 pcf Volumetric Weigth for concrete

sALLOW = 2000 psf Allowable Pressure for the foundation soil

Calculations

WSW =  gc x H x A x B = 1500 lbs Self Weigth

P = 2748 lbs Load on Footer By Gravity Loads

Checking 1062 psf < sALLOW O.K.

CHECKING CONCRETE FOOTER REINFORCEMENT DESIGN

smax = 1487 psf Maximun Mayored design pressure

Footer dimensions

A = 2.0 ft Length of footer

B = 2.0 ft Width of footer

H = 2.5 ft Height of footer

Structural Parameters

f'C = 3000 Psi Compression resistan at 28 days for simple concrete 

fY = 60000 Psi Yield strength for the reinforcement steel

r = 3.0 in Bars reinforcement covering

CHECKING MAIN BENDING REINFORCEMENT

Mmax
 (-) 

= (smax X B)x(A/2)
2

= 1487 lbs-ft

2

MDesign= 1487 Lbs-ft Design Moment force

r Design= 0.0018 Minimun Reinforcement

AS = 1.17 Req. Steel reinforcement area

THEN USE: (4) 5/8"Φ Reinf. Bar (1.22 in
2
) Both Ways - Bottom Reinforcement.

CHECKING CONCRETE FOOTER SHEAR

a = 10 in Base plate Width

d = H - r = 27 in Effective Height of footer

B0 = 4(a + d/4) = 67 in Critical Shear Perimeter

Vmax
 
= 4915 Lbs

VDesign = 4915 Lbs Design Shear force

CHECKING

22888 Lbs

ɸVC > VDesign O.K.

SAP2000 ATTACHMENT: 3D VIEWS OF THE MODEL

ELEVATION VIEWS OF THE MODEL - DESIGN SECTIONS

3D VIEWS OF THE MODEL - LOADS APPLIED

3D VIEW OF THE MODEL - DEFORMED SHAPE BY CRITICAL LOAD

P-M RATIO COLORS AND VALUES - DESIGN OF ELEMENTS

3D VIEW  - JOINTS SUPPORT REACTIONS BY CRITICAL COMBINATION

smax X (BxA - a
2
) =

ɸVC = 0.70x0.33xf'c
1/2

xB0xd =

(WSW + P) / (A x B) =



STRUCTURAL ANALYSIS REPORT 
THOMAS MACKLE CAR PORT- ALUMINUM AWNING 

ELEVATION VIEW OF FRONTAL MAIN TRUSS_DESIGN SECTIONS 

 

 

 

 

3D VIEW OF THE MODEL 
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ELEVATION VIEW OF MIDDLE MAIN TRUSS AND COLUMNS_DESIGN SECTIONS 

 

 

 

 
ELEVATION VIEW OF REAR MAIN TRUSS_DESIGN SECTIONS 
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ELEVATION VIEW OF MIDDLE FLAT BEAM H=27”_DESIGN SECTIONS 

 

 

 

 
ELEVATION VIEW OF SIDE FLAT BEAM H=12”_DESIGN SECTIONS 
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3D VIEW - DEAD LOADS APPLIED (Lb/ft) 

 

 

 

 
ELEVATION VIEW OF PRINCIPAL FLAT BEAM H=45”_DESIGN SECTIONS 
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3D VIEW – TOWARD WIND LOADS APPLIED (Lb/ft) 

 

 

 
 

3D VIEW - LIVE LOADS APPLIED (Lb/ft) 
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3D VIEW – AWAY WIND LOADS APPLIED (Lb/ft) 

 

 

 

 

P-M RATIO COLORS AND VALUES – ELEVATION VIEW OF FRONTAL MAIN TRUSS (ALL MEMBERS PASS) 
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P-M RATIO COLORS AND VALUES – ELEVATION VIEW OF REAR MAIN TRUSS (ALL MEMBERS PASS) 

 
 
 

 
P-M RATIO COLORS AND VALUES – ELEVATION VIEW OF MIDDLE MAIN TRUSS AND COLUMNS  

(ALL MEMBERS PASS) 
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P-M RATIO COLORS AND VALUES – ELEVATION VIEW OF SIDE FLAT BEAM H=12” (ALL MEMBERS PASS) 

 

 

 

 

 
P-M RATIO COLORS AND VALUES – ELEVATION VIEW OF MIDDLE FLAT BEAM H=27” (ALL MEMBERS PASS) 
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ELEV. VIEW - CRITICAL SUPPORT REACTIONS BY CRITICAL COMB. (0.6D+0.6W Up) 

 

 

 

 
P-M RATIO COLORS AND VALUES – ELEVATION VIEW OF PRINCIPAL FLAT BEAM H=45” (ALL MEMBERS PASS) 
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ELEV. VIEW - CRITICAL SUPPORT REACTIONS BY CRITICAL COMB. (D+0.75L+0.6W Down) 

 
ELEV. VIEW - CRITICAL SUPPORT REACTIONS BY CRITICAL COMB. (D+0.75L+0.6W Down) 



Figure 30.3-2B. Components and cladding [h ≤ 60 ft (h ≤ 18.3 m)]: external pressure coefficients, (GCp ), for enclosed,
partially enclosed, and partially open buildings—gable roofs, 7° < θ ≤ 20°.

320 STANDARD ASCE/SEI 7-22
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