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1.Basic information and design standards
1.1 Standard code
● ASCE 7-10/AISC360

1.2 Design condition and technical parameters
●Solar Panel：L1722*W1134*H30/35    400W  20.8Kg
●Layout：3x9
●Installation angle： 5°
●Span：3437*5100 mm
●Calculation ground clearance：2676 mm
●Exposure category：B
●Wind speed in design：V=58.1  m/s  （provided by the client）
●Load of snow accumulation on the ground：So=1.44 KN/m² 
●Design working life of structure：25years
●Design Software :sap2000

2.Load calculation
2.1 Design structural
2.1.1 Sketch of bracket

● Layout

● Side view
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2.1.2 Structure properties
a.Mount rail C180x90x20x3.0 Q235B

b.Welded beam 100*100*4.5 Q235B

c.Welded pile 100*100*2.75 Q235B
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d.BIPV rail AL6005-T5

e.Steel rod φ10 Q235B
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2.2 Load calculation
2.2.1 Dead load
●Solar Panel：

Dead-weight of panel G1=20.8kg ≈ 0.204  KN
Standard load of panel：G1/m2 = 0.204KN/（1.722*1.134）= 104  N/m²

2.2.2 Snow load 
（1）Flat Roof  Snow Loads, pf

a. Ground snow load, Pg
Pg= 1440 N/m2

b. Exposure Factor, Ce=0.9
The value for Ce shall be determined from Table 7-2.

c. Thermal Factor, Ct= 1.2
The value for Ct shall be determined from Table 7-3.

d. Importance Factor, Is1
The value for Is shall be 
determined from Table 1.5-2 
based on the Risk Category from 
Table 1.5-1.

Than,  The flat roof snow load, pf, shall be calculated in lb/ft2 (kN/m2) using the following formul
Pf=0.7CeCt IsPg= 1088.64 N/m2 (7.3-1)

（2）Sloped Roof Snow Loads, ps
The sloped roof (balanced) snow load, ps,shall be obtained by multiplying the flat roof snow load, pf, by the roof slope factor, Cs

Ps =  CsPf (7.4-1)

Cs= 1.00

Than, Ps =  CsPf
= 1088.64 N/m2

2.2.3 Wind load
●Based Wind Speed 58.1 m/s
●Exposure category：B
●Installation angle= 5°

Design wind load for open buildings with monoslope, pitched, or troughed free module
P = qhGCN(27.4-3)

 Where:
qh= velocity pressure evaluated at mean roof height h using the exposure as defined inSection 26.7.3 that results

 in the highest wind loads for any wind direction at the site
G= 0.85 （gust-effect factor from Section 26.9）

      CN= net pressure coefficient determined from Figs.27.4-4 through 27.4-7

第 6 页，共 13 页



Than, CN (Net pressure coefficient)

Roof Angle Load case
Wind Direction,γ = 0° Wind Direction, γ =180°

Clear Wind Flow Clear Wind Flow
CNW CNL CNW CNL

5 A 1.20 0.30 1.20 0.30
B -1.10 -0.10 -1.10 -0.10

Velocity pressure, qz, evaluated at height z shall be calculated by the following equation:
qz = 0.613KzKztKdV2 (27.3-1)

Where:
Kd= wind directionality factor, see Section 26.6
Kz= velocity pressure exposure coefficient, see Section 27.3.1
Kzt= topographic factor defined, see Section 26.8.2

V= 58.1 m/s  basic wind speed, see Section 26.5

a. Wind Directionality Factor, Kd
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Than, Kd= 0.85

b. Topographic Factor
The wind speed-up effect shall be included in the calculation of design wind loads byusing the factor Kzt:

Kzt = (1 + K1K2K3)2 (26.8-1)
where K1, K2, and K3 are given in Fig. 26.8-1.
If site conditions and locations of structures do not meet all the conditions specified in Section 26.8.1 then,

   Kzt = 1

c. Velocity Pressure Exposure Coefficient
Based on the exposure category determined in Section 26.7.3, a velocity pressure exposure coefficient Kz or Kh, as 
applicable, shall be determined from Table 27.3-1. For a site located in a transition zone between exposure categories 
that is near to a change in ground surface roughness, intermediate values of Kz or Kh, between those shown in Table 
27.3-1 are permitted provided that they are determined by a rational analysis method defined in the recognized literature.

第 8 页，共 13 页



Than, Kz= 0.85
So, qz = 0.613KzKztKdV2 = 1495.03 N/m2

NET DESIGN PRESSURE (p)
P = qh*G*CN

Roof Angle Load case
Wind Direction,γ = 0° Wind Direction, γ =180°

Clear Wind Flow Clear Wind Flow
PNW PNL PNW PNL

5 A 1.73 0.43 1.73 0.43
B -1.59 -0.14 -1.59 -0.14

CASE A
1.73 0.43 

0.43
1.73

CASE B

-1.59
-0.14 

-0.14 -1.59

2.2.4 Load combination
Load and Resistance Factor Design (LRFD)

1.4D G: Dead load
1.2D+1.6S+0.5W S: Snow load
1.2D+1.0W+0.5S W: Wind load

0.9D+1.0W

2.3 Strength Calculation

Dead load G= 0.12 N/mm
Wind load W=

Roof Angle Load case
Wind Direction,γ = 0° Wind Direction, γ =180°

Clear Wind Flow Clear Wind Flow
PNW PNL PNW PNL

5
A 1.73 0.43 1.73 0.43
B -1.59 -0.14 -1.59 -0.14

Snow load S= 1.23 N/mm
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2.3.1 Load diagram:
Dead load D:

Wind load W:
CASE A
w+

w-
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CASE B
w+

w-

Snow load S:
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2.3.2 Structural calculation
a.Design utility ratio

Items ratio

Mount rail 0.667

Welded beam 0.898

Welded pile 0.777

Steel rod 0.049

Item BIPV rail
Axial P ,N 15.770 

Moment M2,N*ｍm 93677.080 
Moment M3,N*ｍm 349202.480 

P σp= F/A,Mpa 0.035 
M2 σy=My/WyB,Mpa 12.710 
M3 σz=Mx/WxB,Mpa 81.863 

[σ],Mpa 240
Ratio 0.394 

ok

Note: ratio = Actual stress/Allowable stress
 ------Failed ratio>1.0 ------ Passed ratio<1.0

b.Deflection ratio

Note: ------Failed ratio>1.0 ------ Passed ratio<1.0
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c.Reaction force of foundation
Positive Force

Maximum vertical force  FV1= 36128.83 N/1 base
Maximum horizontal force  FH1= 3234.1 N/1 base

Negative Force

Maximum vertical force  FV1= 16125.68 N/1 base
Maximum horizontal force  FH1= 1254 N/1 base
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