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This Engineering Instruction transmits Department policy on specifying and designing with
metric bolts on all metric contracts.

The Department’s Metric Coordinating Committee has established a policy to only specify
A.S.T.M. metric bolts on plans and in specifications, but allow appropriate English boit
substitutions, according to the attached proposed shelf note, until the full range of
A.S.T.M. metric bolts are domestically produced and readily available. However, no
substitution will be allowed for metric bolts used on bridges unless approved by the DCES.

The attached METRIC/ENGLISH BOLT TABLE provides sufficient information for designers
to select appropriate metric bolts, and shows which English bolts are most similar. This
table shows which bolts are available in which sizes, and gives the respective proof load
and tensile strength of each bolt. (Proof load is the load on a bolt when torqued correctly,
and is assumed to be just below yield. Tensile strength is the minimum load that could
actually break the bolt.}) Each pair of bolts, both shaded or both unshaded, are considered
comparable, and will both fit in the specified design hole. The designer is hereby directed,
for design purposes, to assume the lesser strength bolt of any pair will actually be used.
For example, if the required bolt is M8 of F568 Class 4.6, the designer shouid base the
design on a 5/16 inch A307 bolt. If an M12 is required, the design shouid be based on
actually using the M12, since the 1/2" substitute is stronger than the M12. In either case,
according to the substitution table, contractors may substitute stronger bolts such as A325
or A449.

The METRIC/ENGLISH BOLT SUBSTITUTION TABLE is a shelf note for inclusionin all metric
contracts. It shows contractors which English bolts are acceptable substitutes for the
specified metric bolts. This shelf note does not allow substitution for the metric bolt sizes
domestically manufactured, and will subsequently be updated as additional metric bolt sizes
are domestically produced.

Any questions or comments on this material may be addressed to Richard Stempel at {518}
457-5440.
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METRIC / ENGLISH BOLT TABLE
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NOTE: 1 kN=224.8 lbs Metric ASTM Bolts F568 Cl. 4.6 |F568 Cl. 8.8,*9.8*|F568CI,10.9,12.9*
A325M: M16-M36 | A480M: M16-M36
English ASTM Bolts A307 Grade A Ad49. " - 3" |A354,Gr. BD: ¥"-4"
A325; ¥"-14%"| A400; 1" -1w"
Bolt Hole diameter for fit
SIZE DIAM | DESIGN CLOSE NORMAL LOOSE|STRESS| PROOF TENSILE| PROOF TENSILE | PROOF  TENSILE
(mm) (mm) | HOLE FIT FIT FIT | AREA | LOAD STREN | LOAD  STREN LOAD STREN
(in) (mm) (mm) (mm) (mm)| (mm?) | (kN) (kN) (kN) (kN) (kN) (kN)
M8 8.0 7.0 6.4 6.6 20.1 45 8.0 *13.1 18.1* 16.7 20.9
1/4 6.4 7.0 7.9 20.5 12.0 16.9

50.0
58.0

84.3
915

20.7
13.1 23.2
19.0 337
37.8

294 41.4
*37.7 522*
*54.8 75.9*

53.6 75.8

M56

58.0

23/4
M72

70.0
72.0

31/2
MSO0

88.9
90.0

74.0

457.0

1680.0

2110.0

1315.8

779.0 1380.0

93.0

2223.0
1260.0 2240.0

12077 1874.0

2632.0
3360

4446.0
5420*

3289.0
4220*

5558.0
6820*




METRIC / ENGLISH BOLT SUBSTITUTION TABLE

METRIC - ASTM GRADE SPECIFIED
EQUIVALENT | HOLE - _ _ .
BOLTSIZES | DIAM [F-568 | F-568 | F-568 | F-568 | F- 568 |A-325M|A - 325M
(MM) | CLASS | CLASS | CLASS | CLASS | CLASS | TYPE | TYPE
4.6 88 | 883 9.8 109 | 1oR2[ 3
METRIC ENGLISH
(MM) (INCHES)| ENGLISH BOLT SUBSTITUTION - ASTM GRADE
M6 1/4 7
M8 5/16 9
M10 7116 12
M12 1/2 14
M14 9/16 16
M16 578 18
M20 3/4 22
M22 7/8 24
M24 1 27
M2z 118 | 30 |A-307
M30 1 1/4 | 34 | GRADE
M8 112 | 40 A
M4z 1 3/4 | 46
M48 2 53
Ms6 2 1/4 | 62
Me4 212 | 70
M72 234 | 76
M8O 3 14 | 86
MO 3172 | 95
M100 4 107

ENGLISH BOLT

APPROPRIATE NUTS

A-307 GRADE A
DIAM < 1.5"
DIAM > 1.5"

A 325 TYPE 1

A 325 TYPE 3

A 449 TYPE 1
DIAM < 1.5"
DIAM > 1.5"

A 354 GRADE BD

A 480 TYPE 1

A 563 GRADE A™ HEX
A 563 GRADE A™ HEAVY HEX

A 563 - C, C3, D, DH*, DH3
A 194-2, 2H"

A 563-C, DH3
A 563 GRADE DH* HEAVY HEX

A 563 GRADE B HEX
A 563 GRADE A HEAVY HEX

A 563 GRADE DH* HEAVY HEX

A 563 GRADE DH or DH3 or
A 194 GRADE 2H

* ZING COATED AS PER ASTM A153

** PLAIN OR

ZINC COATED

Unless otherwise shown in the contract
documents, appropriate English (inch)

bolt and nut substitutions will be allowed

in accordance with these tables.

However, no substitution will be allowed
for M20 or M24 A325M Type 1 bolts
unless permitted by the Engineer. Also,
no substitution will be allowed for any
A325M bolts supplied under §715-14
and used for structural connections on
bridges, unless approved by the DCES.

WASHERS SHALL BE F-436 WiTH SAME FINISH (PLAIN OR ZINC COATED) AS THE BOLT.



