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1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod

1/2" A325 Bolt - Flat Washer, Lock Washer, Nut Combination

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 1 1/2" 1 1/2" 1 1/2" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 1 2 1/2" 2

4.8 1 1/2" 1 1/2" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/2"

6.4 1 1/2" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/2" 2 2 1/2"

7.9 1 3/4" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/2" 2 2 1/2" 2 1/2"

9.5 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2" 1 2 1/2" 2 2 1/2" 2 1/2"

11 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2" 2 1/2" 2 2 1/2" 2 1/2" 2 1/2"

13 1 3/4" 1 3/4" 2" 2" 2" 2" 2" 1 2 1/2" 2 2 1/2" 2 1/2" 2 1/2"

16 2" 2" 2" 2" 2" 1 2 1/2" 2 2 1/2" 2 2 1/2" 2 1/2" 2 1/2" 3"

19 2" 2" 2" 2 1/2" 2 2 1/2" 2 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3"

22 2" 1 2" 2 1/2" 2 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3" 3"

25 2 1/2" 2 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3" 3" 3"
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1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod

5/8" A325 Bolt - Flat Washer, Lock Washer, Nut Combination

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 1 3/4" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/4" 2 1/2" 2 1/2"

4.8 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/4" 2 1/4" 2 1/2" 2 1/2"

6.4 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2" 2 1/4" 2 1/4" 2 1/2" 2 1/2"

7.9 1 3/4" 1 3/4" 2" 2" 2" 2" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 3/4"

9.5 1 3/4" 2" 2" 2" 2" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 3/4"

11 2" 2" 2" 2" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 3/4" 2 3/4"

13 2" 2" 2" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4"

16 2" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4" 3"

19 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4" 3" 3"

22 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4" 2 3/4" 3" 3" 3" 1

25 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4" 2 3/4" 2 3/4" 3" 3" 3"1 None3
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1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod

3/4" A325 Bolt - Flat Washer, Lock Washer, Nut Combination

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 None None 2 1/4" 2 2 1/4" 2 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2"

4.8 None 2 1/4" 2 2 1/4" 2 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 3" 2

6.4 2 1/4" 2 2 1/4" 2 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 3"

7.9 2 1/4" 2 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 3" 2 3"

9.5 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 3" 3"

11 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 3" 2 3" 3"

13 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 3" 3" 3"

16 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3" 3" 3"

19 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 2 3" 3" 3" 3" None 3

22 2 1/2" 2 1/2" 2 1/2" 3" 2 3" 3" 3" 3" 3" None 3 None 3

25 2 1/2" 3" 2 3" 3" 3" 3" 3" 3" None 3 None 3 None 3
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1/2" A325 Bolt - Flat Washer, Double Nut Combination

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 1 1/2" 1 2 1 1/2" 1 1 1/2" 1 1 1/2" 1 1 3/4" 1 2 1 3/4" 1 1 3/4" 1 2" 1 2 2" 1 2 1/4" 1 2 2 1/4 1

4.8 1/2" 1 2 1 1/2" 1 1 3/4" 1 2 1 3/4" 1 2 1 3/4" 1 1 3/4" 1 2" 1 2 2" 1 2 1/4" 1 2 2 1/4" 1 2 1/2" 1 2

6.4 1/2" 1 1 3/4" 1 2 1 3/4" 1 2 1 3/4" 1 2 1 3/4" 1 2" 1 2 2" 1 2 2" 1 2 1/4" 1 2 2 1/4" 1 2 1/2" 1 2

7.9 1 1/2" 1 1 3/4" 1 2 1 3/4" 1 2 1 3/4" 1 1 3/4 1 2" 1 2 2" 1 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1

9.5 1 3/4" 1 2 1 3/4" 1 1 3/4" 1 1 3/4" 1 2" 1 2 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 2 1/2" 1

11 1 3/4" 1 1 3/4" 1 2" 1 2 2" 1 2 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2

13 1 3/4" 1 2" 1 2 2" 1 2 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2

16 2" 1 2 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2 2 3/4" 1

19 2" 1 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 3" 1 2

22 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/4" 1 2 1/4" 1 2 2 1/2" 1 2 1/2" 1 2 3/4 1 2 2 3/4" 1 3" 1 2 3" 1

25 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 2 1/2" 1 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 2 2 3/4" 1 3 1/2" 1 3" 1 3 1/4" 1

1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod
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5/8" A325 Bolt - Flat Washer, Double Nut Combination

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 1 3/4" 1 2 1 3/4" 1 1 3/4" 1 2" 1 2 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 3/4" 1 2

4.8 1 3/4" 1 1 3/4" 1 2" 1 2 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 3/4 1 2 

6.4 1 3/4" 1 2" 1 2 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2 2 3/4" 1

7.9 2" 1 2 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2 2 3/4" 1

9.5 2" 1 2" 1 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 3" 1 2

11 2" 1 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 1/2" 1 2 3/4" 1 2  3" 1 2 3" 1 2

13 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 3" 1 2 3" 1

16 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 2 1/2" 1 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 3" 1 2 3" 1 3 1/4" 1 2

19 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 2 2 3/4" 1 3" 1 2 3" 1 3 1/4" 1 2 3 1/4 1

22 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 2 2 3/4" 1 3" 1 2 3" 1 2 3" 1 3 1/4" 1 2 3 1/4" 1 3 1/2" 1 2

25 2 3/4" 1 2 2 3/4" 1 2 2 3/4" 1 2 3/4" 1 3" 1 2 3" 1 2 3" 1 3 1/4" 1 2 3 1/4" 1 3 1/2" 1 2 3 1/2" 1

1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod
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3/4" A325 Bolt - Flat Washer, Double Nut Combination

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 None None None3 None3 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/2 1 2 2 1/2" 1 2 1/2" 1 2 3/4" 1

4.8 None None None 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 2 1/2" 1 None 3 2 3/4" 1

6.4 None None 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 None 3 2 1/2" 1 2 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 3" 1 2

7.9 None 2 1/4" 1 2 2 1/4" 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 None 3 2 1/2" 1 None 3 3" 1 2 None 3

9.5 2 1/4" 1 2 2 1/4 1 2 2 1/4" 1 2 1/4" 1 2 1/2" 1 2 None 3 1 1/2" 1 2 3/4" 1 2 2 3/4" 1 3" 1 2 3" 1

11 2 1/4" 1 2 2 1/4" 1 None 3 2 1/2" 1 2 None 3 2 1/2" 1 2 3/4" 1 2 None 3 3" 1 2 None 3 None 3

13 2 1/4 1 2 1/4" 1 2 1/2" 1 2 None3 2 1/2" 1 2 3/4" 1 2 2 3/4" 1 2 2 3/4" 1 3" 1 2 3" 1 None 3

16 2 1/2" 1 2 2 1/2" 1 2 2 1/2" 1 2 1/2" 1 2 3/4" 1 2 None 3 2 3/4" 1 None 3 3" 1 3 1/4" 1 2 3 1/4" 1

19 2 1/2" 1 2 1/2" 1 2 3/4" 1 2 None 3 2 3/4" 1 3" 1 2 3" 1 2 3" 1 3 1/4" 1 2 3 1/4" 1 2 3 1/2" 1 2

22 2 1/2" 1 None 3 2 3/4" 1 3" 1 2 3" 1 2 None 3 3" 1 3 1/4" 1 2 31/4" 1 2 None 3 None 3

25 2 3/4" 1 2 3/4" 1 3" 1 2 None 3 3" 1 None 3 None 3 3 1/4" 1 3 1/2" 1 2 None 3 None 3

1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod
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1/2" A325 Bolt - Flat Washer, Nut Combination (Excluding LW)

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 N/A N/A N/A 1 1/2" 1 1/2" 1 1/2" 1 3/4" 1 3/4" 2" 2" 2"

4.8 N/A N/A 1 1/2" 1 1/2" 1 1/2" 1 1/2" 1 3/4" 1 3/4" 2" 2" 2"

6.4 N/A 1 1/2" 1 1/2" 1 1/2" 1 1/2" 1 3/4" 1 3/4" 2" 2" 2" 2 1/4"

7.9 1 1/2" 1 1/2" 1 1/2" 1 1/2" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/4"

9.5 1 1/2" 1 1/2" 1 1/2" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/4" 2 1/4"

11 1 1/2" 1 1/2" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/4" 2 1/4" 2 1/2"

13 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2" 2 1/4" 2 1/2" 2 1/2"

16 1 3/4" 1 3/4" 2" 2" 2" 2" 2" 2 1/4" 2 1/2" 2 1/2" 2 1/2"

19 2" 2" 2" 2" 2" 2" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 3/4"

22 2" 2" 2" 2" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 3"

25 2" 2" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 3" 3"

1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod
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5/8" A325 Bolt - Flat Washer, Nut Combination (Excluding LW)

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 N/A N/A N/A 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2 1/4" 2 1/2"

4.8 N/A N/A 1 3/4" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2 1/4" 2 1/4" 2 1/2"

6.4 N/A 1 3/4" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2 1/4" 2 1/2" 2 1/2"

7.9 1 3/4" 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2 1/4" 2 1/4" 2 1/2" 2 3/4"

9.5 1 3/4" 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/4" 2 1/2" 2 1/2" 2 3/4"

11 1 3/4" 1 3/4" 1 3/4" 2" 2" 2" 2 1/4" 2 1/4" 2 1/2" 2 3/4" 2 3/4"

13 1 3/4" 1 3/4" 2" 2" 2" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 3/4" 2 3/4"

16 2" 2" 2" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4" 3"

19 2" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4" 3" 3"

22 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4" 2 3/4" 3" 3" 3"

25 2 1/2" 2 1/2" 2 1/2" 2 3/4" 2 3/4" 2 3/4" 2 3/4" 3" 3" 3" 3"

1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod
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3/4" A325 Bolt - Flat Washer, Nut Combination (Excluding LW)

3.2 4.8 6.4 7.9 9.5 11 13 16 19 22 25

3.2 N/A N/A N/A N/A N/A 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2"

4.8 N/A N/A N/A N/A 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2"

6.4 N/A N/A N/A 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2"

7.9 N/A N/A 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3"

9.5 N/A 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3"

11 2 1/4" 2 1/4" 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3"

13 2 1/4" 2 1/4" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3"

16 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3" 3"

19 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3" 3" 3"

22 2 1/2" 2 1/2" 2 1/2" 2 1/2" 2 1/2" 3" 3" 3" 3" 3" 3"

25 2 1/2" 2 1/2" 2 1/2" 3" 3" 3" 3" 3" 3" 3" 3"

1. Slightly Too Short
2. Add Extra (1) Flat Washer (Min. 3mm Thickness)
3. Use Threaded Rod
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