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STRENGTH CALCULATION REPOR
ALUMINUM GROUND MOUNTING SYSTEM

Frist. Project Information

1. Module Dimension: 1640 X 992 X 40  mm
2+ Array: 5 X 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:
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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

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*T
Vo——NWind Speed,

E——Environment, E=Er 2%Gf

Fr——Heioht Coefficient. Fr=1 7%(7h/7¢) a
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Gust Wind Coefficient

Ground Clearance of Mounting System ¥ (m) ¢

Surface

Ecughness (1) (21« (3)#
Category+ <10e >10 and <404 >40¢
I # 2.0+ 1.8+

The value of this blank 1=
I« calculated by Linear 0¥

2.2# 2
III « 2 54 Interpolation of FBlank 2 14
3 2

(1) and Blank (3). 1—"

IV # L1 L3

Surface Roughness Category

Zil 2G4

Surface Roughness Categorys (m)@ (m)e

The area is out of city construction plan, and it is legally
¢ regulated by a certain administrative bureau. This area is e 230# 0.10#
very flat with no hurdles .+

The area is out of city construction plan, and it does not
belong to category [ of Surface Roughness Category, which
15 not mcludng the area wnder 13m of systean ground
clearance. Or, the area is in the city construction plan and
does not belong to category IV of Surface Roughness

1+ Category, and is in the area with 300m distance from area 54 350# 0.15¢
to the coastline or lake lne (It should be more than 1500m
to the opposite bank. But it is not including the area under
13m of ground clearance, or the distance is more than 200m
from area to the coastline or lake lne, and the systam’ s
ground clearanceis under 31m. +

lll+ The areais out ofthe category [, II,and V. # 5 450¢ 0.20¢

The area is in the area of city construction plan, and legally
Vo regulated by a centain administrative bursau. And this area 10# 5504 0.27¢
hasa very clear mdication of urbanization development .+

Remark: The information above is quoted from No.1454 Construction Bulletin of Province (31,/05/2000)¢

Qp = 0. 6%Vo 2%Er 2%Gf*] = 145IN/m"2

Aw——Area of Wind Pressure
Aw= 6.51 m’

Calculation Result by Conditions above,

Tailwind:

W1=C1*Qp*Aw= 6563 N
Dead Wind:

W2=C2+Qp*Aw= 7460 N
3. Snow Load

Sk=Cs*P*Zs*As
Cs——Tilted Angle

Cs= 2’cos (1.5x6)

0 —Tiled Angle of Snow on Module Surface
this project, Cs= 0. 996
P——Snow Load per m2 with lcm depth N/ (m” 2%cm)
Under the condition of 1m2 and lcm depth snow, ordinary place is 20N,
and the place with frequent snow is 30N.
this project, 20
Zs——The Biggest Value of Snow Depth
The Biggest Value of Snow Depth 40 cm
As——Area of Snow
As = Aw¥cos(5° ) = 6.5 m’
Calculation Result by the information above,
Sk= 5164. 0 N
4. Earthquake Load
If the snow of installation area is ordinary,
Kp=k,*G
Kp——Lateral Seismic Coefficient of Design 1
G——Fixed Load
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Kpl= 1%1688. 4= 943.5 N
5 Condition and Combination of Load
Referenc: JIS C 8955:2011

Condition and Combination of Load

Load Conditione Regione
Ordinarys Frequent Snowe
Long-Terms | Usuallye Go Ge
Snowings G+0, TG
Temporarys | Snowinge G+50 G+5e
Stormings G+ie GHife
GH0. 385+
o
Earthguakes | G+Ee G+0, 355+Ks

6 Material Character

Material: AL6005-T5 Yield Strength: o p=215MPa
Safety Coefficient: 1.5 Section Modulus: Wx= 23418 mm” 3
o mEMIBRR
[ A [ 7895691 | Ip _[ 23128724655 |
Tx | (7570524925 | Iy | 5558109730
T 747&47\7 iy i 265321 |
Wx(E) EQEEEELQAWAAWXEQ _11061.1658
| Wx(F) | 340047493 | Wy(%) | 110610222 |
EXWERE | 17105.7954 | HYMERE | 93794313
[BunkdgER | 502407 | mumedkER | 50.2503 |
I@%LMW _ 750284 | BvET#4EE|  51.6708
N 1757052.493 | ZEUIM (1.000,0.000)
[ sz [ 555819.973 | ##2Fm [ (-0.000.1.000) |
7 Strength
Structure Span: 5600 mm
Fixed Load G= 943. 5 N
Load in Tailwind W1= 6563. 2 N
Load in Dead Wind W2= 7460. 4 N
Snow Load SK= 5164.0 N
Earthquake Load Kp= 943. 5 N

If the installation area is ordinary:

Long—term Load

Long—term Load Gl= 943.5 N
Temporary Load

Snowing  G2= 6107. 4 N

Tailwind G3= 7506. 7 N

Dead Wind G4= 6516.9 N

Earthquake Gb= 1886. 9 N

The biggest load is the instant load in storm.

Gmax= 7506. 7 N

1 IR, [N 23 3,

Rail Pressure Figure

q:G/L: 1. 12 N/mm

Bending Moment Figure:

&R o0

Bending Moment Mmax= 3203438
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The Biggest Normal Stress —max =137 MPa

Allowable Stress 143. 3 MPa

_G- —
a =2 =
st n
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= Gl1+ 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:

_____________ REMISRE

) U A 1567.9663 o | 54787971743
LD 00000 - Iy | 00000

009907 | iy 1 44420

|
D wx(H | 464324628 | Wy(z) | 562319727 |
T wx(P) 1 295528003 | Wy(#)

0.0000

ChumbaREd | 550403 | HuRGaRER | 519567 |

BOBTH%ER | 80.6615

4178 | (1.000,-0.003)

| BORLERER | 513365
U__zEll | 2383767273

] \ T EE2 1 3005029.901 | eFm | (0.003,1.000) |
Material: AL6005-T5 Pulling Resistance: o p=215MPa
Safety Coefficient: 1.5 Section Modulus: Wx= 29552  mm’3

4. Strength

Fixed Load G= 1206.7 N
Load in Tailwind W(Tailwind)= 6563.2 N
Load in Dead Wind W(Dead Wind)= 7460.4 N
Snow Load SK= 5164.0 N
Earthquake Load Kp= 1206. 7 N

If the installation area is ordinary,

Long—term Load

Long—term Load GIl= 1206. 7 N
Temporary Load

Snowing G2= 6370.7 N

Tailwind G3= 7769.9 N

Dead Wind G4= 6253. 7 N

Earthquake Gb= 2413. 4 N

The biggest load is the instant load in storm.

Gmax= 7769.9 N

Main Beam Pressure Figure:

301337500 (. 0o0aaaaad
TT49. 25000 (. Do0oaaaa
3013.37500 -0, 00000000

2 (. 000aa0aa
3 (. 0000000
4 (. 000aa0aa

Fmax = 7750 N
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Mmax= 3647298 N*m

The Biggest Normal Stress

Allowable Stress

123

< 143. 33

G:

_G —
aJ =2 =
st n

Mmax
Wy

= 123 MPa

143. 3 MPa

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

Fifth. Tilted Support Tube

Figure of

—_ =
Lol e T s B [ R T

_ = =
Ly I S R A

F1 =
F2
F3 =
F4 =

Tilted Support Tube Pressure:

—0. 00000001 0. 00000000
—-3.5T01Z2065  —387T4. 99535
220 ATELT BSTE. 14R3Z
2200011211 -1176. 54843
2199, 07296 —-5927. 50415
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3635 TTE43  -B355. 22715
—0. 26511226 3574, 33399
0. 00000001 0. 00000000
—-10876. B335 1. 75104457
—9B7TH. 43332 1. 39610354
—-138T4. TZ35 1. 23960552
-10373. 3049 1. 23023949

10.677 KN

5.679 KN

13.675 KN

10.879 KN
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1. Mechanical Property of Main Beam
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Material: AL6005-TH Yield Strength: 215 MPa
Safety Coefficient: 1.5 Length of Tilted Support Tube:

[ A [ 11536991 | Ip [ 36041724287 |
1802086.2143 | Iy _ | 1802086.2144
39.5222 iy ‘k _39_5222j

2663 mm

NIP 8971903418, KRS 0000959696, REGON 521472307
Konto bankowe mBank 04 1140 2004 0000 3602 8227 9697

Email:biuro@evolive.pl WWW: evolive.pl



(& EVOLIVE TECHNOLOGIES spotka z ograniczona odpowiedzialnoscia
4:1 TECHNOLOGIES z siedziba we Wroctawiu ul. Pitsudskiego 74/320 Wroctaw, 50-020
=
m2E
First Flexibility Character of Material ?'Ll = . = 56. 28
o
L
Flexibility of Tilted Support Tube ?‘2 = !J-i - = 68.28
min

68. 3 > 56. 28

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

2
Allowable Loads For = & xlf’“ —  173054. 15 N
L
_ Fer _
Allowable Stress Ocr = A 150. 09 MPa
F
Normal Stress o= E = 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
mM2E
First Flexibility Character of Material 11 = . = 56. 28
p
L
Flexibility of Tilted Support Tube ?&2 = p,i = T74.71
min
74.7 > 56. 28
This tube is a low flexibility tube. We mainly review its stability.
Allowable Loads  Fep— X1 140924.3 N
ulz
Fer
Allowable Stress g.. =— = 122.2 MPa
cr A
F
Normal Stress g=—= 4.9
A
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
. iy e . T2E
First Flexibility Character of Material A= . = 56. 28
p
_ L
Flexibility of Pole h=p— = 75
min

75 > 56.28

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

T2 XEXI
Allowable Load Fer = "E 139974.1 N
_ Fer _
Allowable Stress Ocr = T — 121.4 MPa
F
Normal Stress o= E = 11.9 MPa
HiHH < 121. 4

Result: The stability of rear pole is sufficient for the requirements.
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b) Length of front pole 3014 mm
First Flexibility Character of Material Ay = TE_ZE = 56.28
1 o
L
Flexibility of Pole Ay = - = 763
Imin

76.3 > 56. 28

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

_ WEXEXI
Allowable Load Fer = ulz - N
_ Fa
Allowable Stress Ocr = A - MPa
F
Normal Stress g = E — 9.4 MPa
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