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Frist、Project Information

1、Module Dimension: 1640 × 992 × 40 mm

2、Array： 5 × 4

3、Tilted Angle 5 °

4、Wind Speed 45 m/s

5、Snow Depth 40 cm

6、Module Weight 20.5 Kg

7、Surface Roughness Category 3

8、Structure Span 5600 mm

9、Total Length of Rail 6700 mm

Design Drawing:

Second、Strength Reviews (four parts)

1、Rail Strength check;

2、Main Beam Strength;

3、Strength of Tilted Support Tube;

4、Pole Strength.

Third、Rail Strength

Rail Load Analysis

Two Parts of Rail Load:  1. Fixed Load: Weight of Module and Rail

2. External Load (wind, snow and etc.)

1、Fixed Load

Calculating Fixed Load by Reviewing One Row:

a）Module Weight：

Ga= N

b)Rail Weight：

Gb= N

Fixed Load    G1=Ga+Gb= N

2.Wind Pressure Load

Wp=Cw*Qp*Aw

Cw——Wind Pressure Coefficient

Tailwind, C1=0.65+0.009*5°= 0.7

Dead Wind,C2=0.71+0.016*5°= 0.79

Qp——Wind Pressure of Design(N/m^2)

Qp=0.6*Vo^2*E*I

Vo——Wind Speed，

I——Function Coefficient, Value 1.0

E——Environment，E=Er^2*Gf

Er——Height Coefficient，Er=1.7*(Zb/Zg)^a

Gf——Gust Wind Influence Coefficient, Value 2.5
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 Gust Wind Coefficient

Surface Roughness Category

Qp = 0.6*Vo^2*Er^2*Gf*I =

Aw——Area of Wind Pressure

Aw=

Calculation Result by Conditions above,

Tailwind：

W1=C1*Qp*Aw= N

Dead Wind：

W2=C2*Qp*Aw= N

3.Snow Load

Sk=Cs*P*Zs*As

Cs——Tilted Angle

θ ——Tiled Angle of Snow on Module Surface

this project，Cs= 0.996

P——Snow Load per m2 with 1cm depth    N/(m^2*cm）

Under the condition of 1m2 and 1cm depth snow, ordinary place is 20N, 

and the place with frequent snow is 30N.

this project，P=20

Zs——The Biggest Value of Snow Depth

The Biggest Value of Snow Depth 40 cm

As——Area of Snow

As = Aw*cos(5°）=

Calculation Result by the information above，

Sk= N

4.Earthquake Load

If the snow of installation area is ordinary,  

Kp=kp*G

Kp——Lateral Seismic Coefficient of Design　1

G——Fixed Load

Earhtquake Load of Rail
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Kp1= 1*1688.4=

5　Condition and Combination of Load

Referenc: JIS C 8955:2011

6 Material Character

Material：AL6005-T5 Yield Strength： σ p=215MPa

Safety Coefficient：1.5 Section Modulus：Wx= mm^3

7 Strength

Structure Span： mm

Fixed Load G= N

Load in Tailwind W1= N

Load in Dead Wind W2= N

Snow Load SK= N

Earthquake Load Kp= N

If the installation area is ordinary：

Long-term Load

Long-term Load  G1= N

Temporary Load

Snowing   G2= N

Tailwind  G3= N

Dead Wind G4= N

Earthquake G5= N

The biggest load is the instant load in storm. 

Gmax= N

Rail Pressure Figure

q=G/L= 1.12 N/mm

Bending Moment Figure：

Bending Moment Mmax=3203438 N*m
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The Biggest Normal Stress = 137 MPa

Allowable Stress 143.3 MPa

137 < 143.3

Result: Rail strength is in the range of safety.

Fourth、Main Beam Review

1、Load Analysis

Load of Main Beam=Rail Load + Main Beam Weight, Length of Main Beam 6350 mm

Weight of Main Beam= G1+ Beam G= 1207 N

2、The main beam's load of wind, snow and earthquake is the same as the rail's.

3、Mechanical Property of Main Beam：

Material：AL6005-T5 Pulling Resistance： σ p=215MPa

Safety Coefficient：1.5 Section Modulus：Wx= mm^3

4、Strength

Fixed Load  G= N

Load in Tailwind W(Tailwind)= N

Load in Dead Wind W(Dead Wind)= N

Snow Load SK= N

Earthquake Load  Kp= N

If the installation area is ordinary,

Long-term Load

Long-term Load  G1= N

Temporary Load

Snowing  G2= N

Tailwind G3= N

Dead Wind G4= N

Earthquake G5= N

The biggest load is the instant load in storm. 

Gmax= N

Main Beam Pressure Figure:

Fmax = 7750 N
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Bending Moment Figure：

Mmax= 3647298 N*m

The Biggest Normal Stress = 123 MPa

Allowable Stress 143.3 MPa

123 < 143.33

Result: The strength of Main Beam is in the range of safety. 

Fifth、Tilted Support Tube

Figure of Tilted Support Tube Pressure:

F1 = 10.677 KN

F2 = 5.679 KN

F3 = 13.675 KN

F4 = 10.879 KN

1、Mechanical Property of Main Beam

Material： AL6005-T5 Yield Strength： 215 MPa

Safety Coefficient： 1.5 Length of Tilted Support Tube： 2663 mm
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First Flexibility Character of Material = 56.28

Flexibility of Tilted Support Tube = 68.28

68.3 > 56.28

This tube is a low flexibility tube. We mainly review its stability. 

Allowable Loads 173054.15 N

Allowable Stress 150.09 MPa

Normal Stress 9.3

9.3 < 150.1

Result: The tilted support tube is sufficient for requirements.

2、Mechanical Property of Main Beam

Material： AL6005-T5 Yield Strength： 215 MPa

Safety Coefficient： 1.5 Length of Tilted Support Tube： 2951 mm

First Flexibility Character of Material = 56.28

Flexibility of Tilted Support Tube = 74.71

74.7 > 56.28

This tube is a low flexibility tube. We mainly review its stability. 

Allowable Loads 140924.3 N

Allowable Stress 122.2 MPa

Normal Stress 4.9

4.9 < 122.2

Result: The tilted support tube is sufficient for requirements.

2、Pole Strength Review

Pole  Pressure Figure

F1 = 13.675 KN

F4 = 10.879 KN

a） Length of Rear Pole 2961 mm

First Flexibility Character of Material = 56.28

Flexibility of Pole = 75

75 > 56.28

Result: This pole is a high flexibility pole. We mainly review its stability.

Allowable Load N

Allowable Stress MPa

Normal Stress MPa

#### <

Result: The stability of rear pole is sufficient for the requirements.

121.4

11.9

121.4

139974.1
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b） Length of front pole 3014 mm

First Flexibility Character of Material = 56.28

Flexibility of Pole = 76.3

76.3 > 56.28

Result: The front pole is short and thick. We mainly review its strength.

Allowable Load N

Allowable Stress MPa

Normal Stress 9.4 MPa

9.4 < 117.2

Result: The strength of front pole is sufficient for requirements.

135094.6

117.2
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