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                                                             STRUCTURAL CALCULATION REPORT  

             FOURSEASONS BUILDING PRODUCTS SHADE STRUCTURES 
 
 

STRUCTURAL ANALYSIS 
 

FOR PROJECT 
 

RIVERSIDE COUNTY FIRE DEPARMENT ADMIN CENTER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PER  

   

 ASCE 7-22  

The shade structure is located in 403 E 4TH STREET. PERRIS, CA 92570, USA categorized as Exposure C 
(assumed to be homogeneous for the selected wind direction). The wind load calculation for the structure is based on 

the Directional Procedure (Chapter 27 Open Buildings with Monoslope Free Roofs) of ASCE 7-22. Moreover, the 
structure is classified as Risk Category “ II ” – Seismic Design Category “D” with a default site soil class D. 
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                                                              Table 2.0    Building Loads Parameters ( Shade Structure 30X35) 1500 sq.ft 

Total Aluminum Roof Weight   1014.8 lbs  1.5  P.S.F      Core Panels + Skin Weight ( See Hand Calcs) 

Total Beams Weight (Aluminum ) 3”x8” 581.46  lbs 1.1 P.L.F 12 Headers + 6 (Rafters & Ridge) ( See Hand Calcs) 

Total Beam Weight ( Steel Inserts ) 2.5”x7.7” 2364.53 lbs 4.47 P.L.F  12 Headers + 6( Rafters & Ridge) (See Hand Calcs) 

Total Columns Weight (Aluminum Side Plates ) (2”x6.5”) 
    76 lbs 

0.639 P.L.F 
12 Posts at 6 lbs each & 6 Stub Posts(2 feet only)  
 ( 2 posts side Plates at each Main column.) 
 (See Hand Calcs ) 

Total Columns Weight ( Steel 4”x4”) Main Posts  910.8 lbs 11 P.L.F 6 Posts at 12.5 L.F & 3 Posts ( stubs )at 2.6 L.F 

    

Total Weight (Roof + Beams + Columns )  4947.59 lbs 4.71 P.S.F Total Weight / Total Structure Tributary Area (30x35) 

MISC. Weight ( Fans & Accessories )   525 lbs 0.5 P.S.F 0.5 P.S.F x Total Structure Tributary Area (30x35) 

 
Design Dead Load Contributing to Seismic Force DL= 

 
5472.59 lbs 

 
5.2 P.S.F 

 

Design Live Load  
 

20 P.S.F  

Design Dead Load without Columns  
4485.8 lbs 

4.3 P.S.F  

                                                                 Table 2.1      Building Loads Parameters ( Shade Structure 25X16) 400 sq.ft 

Total Aluminum Roof Weight  387.8 lbs  1.5  P.S.F      Core Panels + Skin Weight ( See Hand Calcs) 

Total Beams Weight (Aluminum ) 3”x8” 204.6lbs 
1.1 P.L.F 

4 Headers at 24 L.F + 6 (Rafters & Ridge) at 15 L.F 
 ( See Hand Calcs) 

Total Beam Weight ( Steel Inserts ) 2.5”x7.7” 831.42 lbs 4.47 P.L.F  4 Headers + 6( Rafters & Ridge) (See Hand Calcs) 

Total Columns Weight (Aluminum Side Plates ) (2”x6.5”) 
    49 lbs 

0.639 P.L.F 
8 Posts at 8 ’10”each & 4 Stub Posts(2 feet only)  
 ( 2 posts side Plates at each Main column.) 
 (See Hand Calcs ) 

Total Columns Weight ( Steel 4”x4”) Main Posts  605 lbs 11 P.L.F 6 Posts at 12.5 L.F & 3 Posts ( stubs )at 2.6 L.F 

    

Total Weight (Roof + Beams + Columns )  2077.82 lbs 5.19 P.S.F Total Weight / Total Structure Tributary Area (25x16) 

MISC. Weight ( Fans & Accessories )   200 lbs 0.5 P.S.F 0.5 P.S.F x Total Structure Tributary Area (25x16) 

 
Design Dead Load Contributing to Seismic Force DL= 

 
2277.82 lbs 

 
6.19 P.S.F 

 

 
Desing Live Load   

20 P.S.F  
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                                                                                   Table 2.3      Seismic Load Parameters 

 
Site Classification=  
(Default) D 

ASCE 7-22 Section 11.4.2 

 Risk Category= II ASCE 7-22 Table 1.5-1 

 Seismic Design Category= D ASCE 7-22 Section 11.6 

 Importance Factor=                                                                    I= 1 ASCE 7-22 Section 11.5 Table 1.5-2 

 Response Modification Factor                                                   R= 1.25 ASCE 7-22 Table 12.2-1 (Steel ordinary cantilever column system) 

 System Overstrength Factor                                                     Ωo= 1.25 ASCE 7-22 Table 12.2-1 

 Deflection Amplification Factor                                                 Cd= 1.25 ASCE 7-22 Table 12.2-1  

 Rho Factor (ρ)                                                                            ρ= 1.3 ASCE 7-22 Section 12.3.4 Reliability Redundancy Factor 

 Approximate Fundamental Period                                              T=  0.14 ASCE 7-22 Section 12.8-2 

 Long Period                                                                               TL= 8 ASCE 7-22 Figure 22-14 to 22-17 ASCE 7 Hazard Report 

 Spectral Response Short Period                                               Ss= 1.5 ASCE 7-22 Chapter 22 ASCE 7 Hazard Report 

 Spectral Response Long Period                                                S1= 0.53 ASCE 7-22 Chapter 22 ASCE 7 Hazard Report 

 Short Period Site Coefficent                                                      Fa= 1.1 ASCE 7-22 Section 11.4.4 Site Coefficients MCER 

 Long Period Site Coefficient                                                      FV= 2.5 ASCE 7-22 Section 11.4.4 Site Coefficients MCER 

 Spectral Response Accelerations Short                        SMS=FaSs= 1.65 ASCE 7-22 Section 11.4.4 Site Coefficients MCER 

 Spectral Response Accelerations Long                         SM1=FvS1= 1.33 ASCE 7-22 Section 11.4.4 Site Coefficients MCER 

 Spectral Response Short Period                                             SDS= 1.1 ASCE 7-22 Section 11.4.5 Design Spectral Acceleration. 

 Spectral Response Long Period                                              SD1= 0.89 ASCE 7-16 Section 11.4.5 Design Spectral Acceleration 

 Ts = (SD1 / SDS)                                                                          Ts= 0.809 ASCE 7-22 Section 11.4.6                  .095<1.5xTS=0.830* 

 Coefficient as determined from table 12.8-2                             Ct = 0.02 ASCE 7-22 table 12.8-2 

 Structural Height as defined in section 11.2                             hn = 13 ASCE 7-22  table 12.8-2 ( Height of Structure )  

 Coefficient as determined from table 12.8-2                               x = 0.75 ASCE 7-22  Section 12.8-2 

 Approximate Fundamental Period                        Ta  = (Ct * hn
x) =    0.136 ASCE 7-22  Section 12.8-8 

 Seismic Response Coefficient                                             Cs =      0.88 ASCE 7-22 Eq. 12.8-2 Seismic Response Coefficient 

 

 Minimum Seismic Response Coefficient                                Cs1= 
SDS  = 1.1  
R/I = 1.25/1= 1.25                        0.88 

ASCE 7-22 Eq. 12.8-3 Minimum 

 

Maximum Seismic Response Coefficient                               Cs2. = 
 
 
SD1= 0.89  
Ta = 0.136 
R/I = 1.25/1= 1.25                        5.23 

ASCE 7-22 Eq. 12.8-4 Maximum 
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                                                                                  Seismic Calculations (30x35)  

 
Total Dead Load   DL= 5.2 P.S.F 

Area=1050 ft2 

 Total Weight           W= 5460 LBS 5.46 K See Table 2.0 

 Seismic Base Shear V=      4804 LBS 4.80 K V=Cs x W – See Table 2.0 & table 2.3 for Cs Value = 0.88  

                                 V= 4.6 P.S.F   

 

Seismic Force Per Col.             
EQcol= 

1201 LBS 

1.20 K 

Number of columns Resisting Seismic Force = 6 .  
Lateral Force Per moment Frame ( middle Frame will See ½ of the Total Load & the outer 
Frames will see ¼ each; therefore one column will see ¼ of the total load  EQcol=V/4 
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                                                                                               Wind Load Parameters 

 

Basic Wind Speed                                                                      V= 

96 mph 
 

 Wind Directionality Factor                                                        Kd= 0.85 ASCE 7-22 Table 26.6-1 

 

Topographic Factor                                                                  Kzt=  

1 

ASCE 7-22  Section 26.8.1   For the selected wind source direction, 

either the terrain is relatively a flat surface or the structure is outside the local 
topographic zones. 
 

 

Ground Elevation Factor                                                           Ke= 

0.94952 

ASCE 7-22 Section 26.9  
 
 

 

Velocity Pressure Exposure Coefficient                                    Kz= 

1.0302 

 
ASCE 7-22 
 
 

 

Velocity Pressure                                                                      qz= 

19.617 
P.S.F 

 
 
 
ASCE 7-22   
Section 26.10.2 
 

 
Net Force Coefficients                                                               Cf= 

1.6 
ASCE 7-22. Figure 29.4-2  
The net force coefficients are calculated using. 

 

 
Gust-effect Factor                                                           
 
 
                                                                                                   G= 0.914 

ASCE 7-22  Section 26.11.4 Equation 26.11-6 
 
 

 
Design Wind Pressure                                                              p= 28.688 

P.S.F 
Figure 29.4-2  Section 29.4  Equation 29.4-1 
 

 
Design Wind Force    
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Member 
Loads Result  Referen

ce  
Header Quad Beams 12 Guage 
Steel C Channel Frame 
(Checking Load per Each Steel 
member. Total Forces / 4  

Dead Load = Tributary Area = 262.5 sq.ft  x 4.2 p.s.f = 1102.2 / 4 = 275 lbs / Beam 
Length (27.5) = 10 lbs/ft = .01 K/ft  
Live Load = TA = 262.5 sq.ft x 15 p.s.f = 3937.5 /4 = 984.375 / Beam Length = 35.8 
lbs/ft = 0.035 k/ft  

O.K See Ener-
calc section 

report. 

4”x4”x3/16” HSS Column  

Axial Load = Tributary Area = 245 sq.ft x 4.2 p.s.f =1029 lbs / coloumn legnth = 82.32 
lbs/ft = 0.082 k/ft 
Lateral wind =28.7x4.16 = 119.6 lbs/12.5 =9.5 lbs/ft = use 0.12 k/ft 
Lateral Seismic = 1200/12.5=96 lbs = .096 k/ft  
Reactions From Beams.   

 

O.K See Ener-
calc report 

                                                                                             Structural Member Load Check   
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