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Bolt and Nuts ,Mechanical Anchor

Structural bolts shall comply with ASTM A325m or ISO 898

part 1&2.

Hexagon Flange Nuts According to Standard : PSA Norm

C213310 Thread lock For Bolts :According to PSA norm

B14 1235 or ISO 267-27

Self-Locking Hexagon Flange Nuts According to Standards

: ISO 7044

Prevailing Torque : According to Standards: PSA Norm

C200060 & DIN 267-15 & ISO 2320

DACROMET Coating According to Standards : ASTM

F1136v or PSA-b153320

Washers According to Standards: DIN 9021

For Bolt, nuts, mechanical anchor and washers cover shall

use DACROMET coating With at least 600 hours for salt

spray test according ASTM b117.  All bolts and nuts should

be prepared by cold forging method.

All connections (bolts and nuts) of the solar structure must

be done in one of the following two ways:

1. Hexagon Flange Bolt + Hexagon Flange Nuts+

Thread lock for Bolts

2. Hexagon Flange Bolt + Self-Locking Hexagon

Flange Nuts

*wide washer should be used for the slot hole.

All connections (bolts and nuts) of the clamp must be done

in one of the following two ways:

1. cylindrical head internal hexagonal Bolt + Hexagon

Flange Nuts+ Thread lock for Bolts

2. cylindrical head internal hexagonal Bolt +

Self-Locking Hexagon Flange Nuts

Bolt size is M12  grade 8.8 & M12 grade 10.9

M12  G8.8 - Torque : 74.5 N.m

M12 G10.9 - Torque: 93.1 N.m

M8 G8.8 - Torque:  21.6 N.m

Reinforced Concrete Design

The minimum compressive -28day cylindrical strength of

concrete to be used in the works shall be  300kg/cm.2all

related concrete tests including  7days 28 ,days 'compression

tests (as per consulter requested )should be carried out by the

Contractor and be confirmed by consulter .

If not confirmed ,the concrete structure should be Destruction

and erected again.

The strength of the concrete design should be  50kg/cm 2less

than the strength included in the executive drawings.

Corrosion

Atmospheric corrosion 

1.5mm ≤t 3≤mm  45 :

Soil corrosion

1.5mm <t 3≤mm  60 :

Galvanized coating

1.5mm <t 3≤mm  72 :

Galvanized

Minimum coating thicknesses for hot-dip galvanized

components must comply with the

standard minimum requirements stipulated in ASTM  123and

JIS 8641and ISO 1461and ISO 14713and ISO.12944

Solar Structure

All procured steel structures (both in buildings and solar

structure )should be tested according to consulter’s

procedures and be confirmed by consulter prior to shipment to

the site.

All connections shall be bolt connections.

All structure shall be hot dip galvanized.

The galvanized coating must be observed according to the

geotechnical report.

For bolt and nut refer to "Bolt and nuts ,mechanical anchor "

section Industry standard clamp should be used to connect

the panels with the structure.

Clamp size specifications should be designed to make a

perfect connection with the frame based on solar panel

supplier instruction .All solar panel connections should be

based on the catalog approved by the manufacturer of the

solar panel used in the project.

A complete model of the clamp and solar panels should be

prepared to design the finite element of the clamp.

All profiles must be over  2mm thickness .profiles shall be hot

galvanized.

Aluminum

Aluminum clamps must be grade  6063T.6

Steel Design

Structural steel grade ST52

UPA  &BR  ُ◌ST37

Anodize

Aluminum clamps must be anodized at least 20um thick .

Minimum coating thicknesses for anodizing oxide components

must comply with the standard minimum requirements

stipulated in ISO  7599and JIS.8601

Trina Solar has tested its modules with a number of

clamps from different manufacturers, it is recommended to

use fixing bolt of at least M8. The clamp shall not be

malfunctioned due to deformation or corrosion during the

loading process. It is recommended to use a clamp with

length of ≥50 mm (1.97 inch) and thickness of ≥4 mm (0.16

inch), aluminum alloy 6005-T6, Rp0.2 ≥ 225 MPa, Rm  ≥

265 MPa. (The clamp shall be selected to guaranty the

module installation reliability, recommended torque range

is for reference only).

Maximum tension force in clamp is 1014 kg.this force

caused by wind in asce 7.

The clamp must be tested.

The clamp must overlap the A surface of module frame by

at least 8 mm (0.32 inch) but not more than 12 mm (0.47

inch).

For installation where mounting rails run parallel to the

frame, the frame must overlap the rails completely or the

overlapping distance must ≥20mm.

The "A surface Matching Clamp" has a bent hook structure

where contacts with the frame to increase the friction, so it

is recommended for customers to use this kind of clamps

who have high requirements for mechanical loading. The

specific dimensions of the clamp are shown in the figure

below.

Clamp Installation



EXTENSION

E

A

F

G

B

32°

45°

C

E

F

D

10.50

2.50

10.00

21.08

پيشنهادی مسير 

ی
هاد

شن
ي پ

ر 
سي

م

ی
د ا ه

ن ش
ي پ

ر 
سي

م

پيشنهادی
مسير 

پيشنهادی
مسير 

پيشنهادی
مسير 

H

G

F

E

D

C

B

A

1

H

G

F

E

D

C

B

A

2 3 4 5 6 7 8 9 10 11 12

654321 987 10 11 12

Monenco Iran

ALL DIMENSIONS ARE IN mm.



H

G

F

E

D

C

B

A

1

H

G

F

E

D

C

B

A

2 3 4 5 6 7 8 9 10 11 12

654321 987 10 11 12

Monenco Iran

ALL DIMENSIONS ARE IN mm.

12 15 1810 11 13 19

A
D

A
B

C
D

1 3 6 9 21 27 29242 4 5 7 8 14 16 17 20 22 23 25 26 28

A
D

A
B

C
D

2052
3328

37044

1323 1323 1323 1323 1323 13231323 13231323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323



H

G

F

E

D

C

B

A

1

H

G

F

E

D

C

B

A

2 3 4 5 6 7 8 9 10 11 12

654321 987 10 11 12

Monenco Iran

ALL DIMENSIONS ARE IN mm.

1303

2384

37044

1323 1323 1323 1323 1323 13231323 13231323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323

111 3 6 9 12 15 18 21 27 29242 4 5 7 8 10 11 13 14 16 17 19 20 22 23 25 26 28

A
D

A
B

C
D

2052
3328



H

G

F

E

D

C

B

A

1

H

G

F

E

D

C

B

A

2 3 4 5 6 7 8 9 10 11 12

654321 987 10 11 12

Monenco Iran

ALL DIMENSIONS ARE IN mm.

37500

37044

1323 1323 1323 1323 1323 13231323 13231323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323

500

1500

1 3 6 9 12 15 18 21 27 29242 4 5 7 8 10 11 13 14 16 17 19 20 22 23 25 26 28

127

919

130



H

G

F

E

D

C

B

A

1

H

G

F

E

D

C

B

A

2 3 4 5 6 7 8 9 10 11 12

654321 987 10 11 12

Monenco Iran

ALL DIMENSIONS ARE IN mm.

37500

37044

1323 1323 1323 1323 1323 13231323 13231323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323 1323

2120

500

1 3 6 9 12 15 18 21 27 29242 4 5 7 8 10 11 13 14 16 17 19 20 22 23 25 26 28

3214

120

127

1500

2000
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GEOMETRIC SPEC.

GLOBAL COORDINATE

GEOMETRIC SPEC.

GLOBAL COORDINATE

ANY FRAME EXCEPT 14 &16

A DB C

529 2052

3328

747

A DB C

529 2052

3328

747

919

500

1000
1153

2000

2120

500

2493

1292

3075

2000

4768

3842

2395

4768

3842

2395
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SECTION  SPEC.

GLOBAL COORDINATE

SECTION  SPEC.

GLOBAL COORDINATE

AXIS 1 & 11 AXIS 2 TO 1 

80.0

40.0

3.0

90.0

60.0

3.0

60.0

120.0

4.0

130.0

60.0

4.0 20.0 20.0

20.0
20.0

140.0

58.0

8.1

100.0

45.0

4.5110.0

60.0

3.0
20.0

4.9

R8.0 R7.0

7.6

50.0

120.0

3.0

20.0

130.0

50.0

3.0

20.0

80.0

50.0

3.0
20.0
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30

100

100

Fu = 800 MPa,
Fy = 640 MPa

50
50

130

40

50

40

40

30

26

6060

Bolt size is M12  Grade 8.8 & Grade 10.9

prestressed force for M12 G8.8 is 47.2  KN  or 4720   kg .

prestressed force for M12 G10.9  is 61.4 KN  or 6140  kg.

120

40

40

40

40

126
130

120
136

60 60

40

50

40

200

60 60

40

40

40

18

20

13.8
30

24

1220.3 26

30

50 130
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60 60

25
25 60 25

60
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25
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4012040

136

60 60

43
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200
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126120
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13050
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23

4

4

8.8

4.2
R12

R10.4

20

3.6

15.5

11.5

50

43

50

35.1
13

6

45

8

6

7

6

45

4

21

18

18

4

4

3.6

8.8

4.2
R12

R10.4

33

39

6

6

prestressed force for M8 G8.8 is 22.75  KN  or 2275  kg .

Trina solar-pg 17

Ø10

Ø10

Trina solar-pg 16

Middle Clamp

Panel Panel

M8-cylindrical head
 internal hexagonal

Self-Locked
Hexagon Flange Nuts

End Clamp

Panel

Self-Locked
 Hexagon Flange Nuts

M8-cylindrical head
 internal hexagonal
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UPA100

UPA140
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C110-60-3
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2M12 G8.8

9622395486

3842

3843

30013216001321300

145

145

3214
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30

2923

2M12 G8.8

Ø10
M8 G8.8
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UPA140

C80-50-3

PL

 Flange Nuts

1 M12x30 G10.9

1 M12x30 G10.9

 Flange Nut

 Flange Nuts

 Flange Nuts  Flange Nuts

1 M8x50 G8.8
1 M8x40 G8.8

C80-50-3
C80-40-3

C110-60-3

C110-60-3

C80-40-3

UPA100

 Flange Nuts

2 M12x30 G8.8

 2 M12x30  G8.8
 Flange Nuts

2M12x30   G8.8

 Flange Nuts

 2 M12x30  G8.8
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3D view

Plan view

500

1200

Side view

2 M12
(2 Ø14)

200.0

f'c = 30 MPa,
Cement type: II, W/C <  0.50

200.0

76.9

49.9

200.0

200.0
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3D view

Side view

Plan view

f'c = 30 MPa,
Cement type: II, W/C <  0.50

500

1400

130.2

171.0
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(2 Ø14)

1200.0

200.0

500.0
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