ECHNICAL INFORMATION A-5
HIGH-STRENGTH STRUCTURAL BOLTS, NUTS AND WASHERS

Bolt Dimensional Standards ANSI B18.21
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Size of - Bearing
Width Across " Radius  |Thread| tion
Basci;i:aBolt Body Dia. | Width Across Flats Coiness Height of Fillet  |Length|Th Su;"f;ce

Length
Max | Min | Basic | Max | Min | Max | Min | Basic| Max | Min | Max | Min | Basic| Max | Max
% 0.5000| 0.515|0.482 | 7/8 |0.875|0.850 | 1.010 | 0.969 | 5/16 | 0.323 | 0.302 | 0.031 | 0.009 | 1.00 | 0.19 | 0.016
% 0.6250| 0.642 | 0.605 | 1 1/16 | 1.062 | 1.031 | 1.227 | 1.175 | 25/64 | 0.403 | 0.378 | 0.062 | 0.021 | 1.25 | 0.22 | 0.019
% 0.7500| 0.768 | 0.729 | 1 1/4 | 1.250 | 1.212 | 1.443 | 1.383 | 15/32 | 0.483 | 0.455 | 0.062 | 0.021 | 1.38 | 0.25 | 0.022
7% 0.8750] 0.895 | 0.852 | 1 7/16 | 1.438 | 1.394 | 1.660 | 1.589 | 35/64 | 0.563 | 0.531 | 0.062 | 0.031 | 1.50 | 0.28 | 0.025
1 1.0000| 1.022 | 0.976 | 1 5/8 | 1.625 | 1.575 | 1.876 | 1.796 | 35/64 | 0.627 | 0.591 | 0.093 | 0.062 | 1.75 | 0.31 | 0.028
118 1.1250| 1.149 | 1.098 |1 13/16| 1.812 | 1.756 | 2.093 | 2.002 | 11/16 | 0.718 | 0.658 | 0.093 | 0.062 | 2.00 | 0.34 | 0.032
11 1.2500| 1.277 | 1.223 | 2 |2.000 | 1.938 | 2.309 | 2.209 | 25/32 | 0.813 | 0.749 | 0.093 | 0.062 | 2.00 | 0.38 | 0.035
1 3% 1.3750| 1.404 | 1.345 | 2 3/16 | 2.188 | 2.119 | 2.526 | 2.416 | 27/32 | 0.878 | 0.810 | 0.093 | 0.062 | 2.25 | 0.44 | 0.038
1 1% 1.5000| 1.531 | 1.470 | 2 3/8 | 2.375 | 2.300 | 2.742 | 2.622 | 15/16 | 0.974 | 0.902 | 0.093 | 0.062 | 2.25 | 0.44 | 0.041

Washer Dimensions

; Square or Rectangular Beveled Washers
Circular Washers ;
Bolt Size for American Standard Beams and Channels
E Mot Nondl Thickness Minimum Side Mean Slope or Taper
Outside Diameter S :
Diameter Of Hole Min Max Dimension Thickness | in Thickness
1/2 11116 17/32 0.097 0.177 1 3/4 5/16 1.6
5/8 11/4 11/16 0.122 0.177 1.3/4 5/16 1.6
3/4 1172 13/16 0.122 0.177 1 3/4 5/16 1.6
7/8 1 3/4 15/16 0.136 0.177 1 3/4 5/16 1.6
1 2 11/8 0.136 0.177 1 3/4 5/16 1.6
11/8 2 1/4 11/4 0.136 0.177 21/4 5/16 1.6
11/4 212 13/8 0.136 0.177 21/4 516 | 1.6
13/8 2 3/4 11/2 0.136 0.177 21/4 5/16 1.6
11/2 3 15/8 0.136 0.177 2 1/4 5/16 1.6
Washer Dimensions Tolerance (inches) Nut Dimensions
Washer Size Inches
; To 112
g In. Nominal Bolt Nu,:,f:‘z; . Hihvy Hex Note
Size, Incl. Width across Height, G
Nominal diameter of hole -0: +1/32 flats F
1/2 7/8 21/64
Nominal outside dimensions -1/32: + 1/4 5/8 11/16 35/64
Flatness: max. deviation from 34 15/16 47/64
straight edge placed on “cut” 0.01 7/8 1716 55/64
side shall not exceed 1 15/8 63/64
_ . i 11/8 113/16 17/64
Bu’tt shall not project above immediately 0.01 114 5 1732
adjacent washer surface more than BRED 2 316 11132
11/2 2 3/8 115/32
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STRUCTURAL BOLTS - HIGH STRENGTH
GRIP RANGES FOR HIGH STRENGTH STRUCTURAL BOLTS

Nom Bolt Dia|

and Thds per| 1/2-13 5/8-1 3/4-10 7/8-9 1-8 1-1/8-7 1-1/4-7 1-3/8-6 1-1/2-6
Inch
Nom i

i Grip Range, Inch
Inch Min | Max | Min | Max | Min | Max [ Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
1.25 - - - = = = = = &= = - = - = - = = =
1.50 0.55 | 0.79 = = = = - = = - =~ =2 = = = = = -
1.75 0.80 1.04 | 056 | 0.89 = = = = = = = = - = = - = -
2.00 1.05 1.29 0.81 1.14 0.69 0.94 = = = = = = = = - - - -
2.25 1.30 1.54 1.06 1.39 | 094 1.19 | 0.82 1.09 - = = = - - - - - -
2.50 1.55 1.79 1.31 1.64 1.19 1.44 1.07 1.34 - - - - - - - - - -
2.75 1.80 [ 2.04 1.56 1.89 1.44 1.69 1.32 1.59 1.08 1.47 = - - - - - - -
3.00 205 | 229 1.81 2.14 1.69 1.94 1.57 1.84 1.33 1.72 1.10 1.53 1.10 1.42 - - - -
3.25 230 | 254 | 206 | 239 1.94 | 219 1.82 | 2.09 1.58 1.97 1.35 1.78 1.35 1.67 1.11 1.54 1.1 1.41
3.50 255 | 279 2.31 264 | 219 | 244 | 207 | 234 183 | 222 1.60 | 2.03 1.60 1.92 1.36 1.79 1.36 1.66
3.75 280 | 3.04 | 256 | 289 | 244 | 269 | 232 259 | 208 | 247 185 | 2.28 185 | 217 1.61 2.04 1.61 1.91
4.00 305 [ 329 | 281 314 | 269 294 | 257 584 | 233 | 272 | 210 | 253 | 210 | 242 1.86 2.29 186 | 2.16
4.25 330 | 354 | 306 [ 3.39 294 | 319 | 282 | 3.09 | 258 | 297 | 235 | 278 | 235 | 267 2.11 2.54 2.11 2.41
4.50 355 | 379 | 331 364 | 3.19 344 | 3.07 | 334 | 283 | 322 | 260 | 3.03 | 260 | 2.92 236 | 279 | 236 2.66
4.75 380 | 404 | 356 | 389 | 344 369 | 332 | 359 | 3.08 | 347 | 285 328 | 285 | 317 | 261 3.04 | 261 2.91
5.00 405 | 429 | 381 4.14 369 | 394 | 357 | 384 | 333 | 372 3.10 3.53 310 | 342 | 286 | 329 | 286 | 3.16
5.25 430 | 454 | 406 | 4.39 394 | 419 | 382 | 409 | 358 | 3.97 3.35 378 | 335 | 367 3.1 3.54 3.1 3.41
5.50 455 | 479 | 431 464 | 419 | 444 | 407 | 434 | 383 | 422 | 360 | 403 | 360 | 392 | 336 | 3.79 336 | 366
5.75 4.80 5.04 4.56 4.89 4.44 4.69 4.32 4.59 4.08 4.47 3.85 4.28 3.85 417 3.61 4.04 3.61 3.91
6.00 5.05 5.29 4.81 5.14 4.69 4.94 457 4.84 4.33 4.72 4.10 4.53 4.10 4.42 3.86 429 3.86 4.16
6.25 = - = - 4.94 5.19 4.82 5.03 4.58 491 4.35 4.78 4.35 4.67 4.11 4.54 411 4.41
6.50 - - - - 519 | 544 | 507 | 528 | 483 | 516 | 460 | 503 | 460 | 492 | 436 | 479 | 436 | 466
6.75 = = = = 5.44 5.69 5.32 5.53 5.08 5.41 4.85 5.28 4.85 5.17 4.61 5.04 461 491
7.00 - - = - 569 [ 594 | 557 | 578 533 | 5.66 510 | 553 | 5.10 542 | 4.86 529 | 4.86 5.16
7.25 - - = = 5.94 6.19 5.82 6.03 5.58 591 5.35 5.78 5.35 5.67 5.1 5.54 5.11 5.41
7.50 - - - - 619 | 644 | 607 | 628 | 583 | 6.16 | 560 | 6.03 | 560 | 592 536 | 579 5.36 5.66
775 - = = - 644 | 669 | 632 | 653 | 6.08 | 6.41 5.85 6.28 585 | 6.17 5.61 6.04 | 561 5.91
8.00 - = = - 6.69 694 | 657 | 678 | 633 | 666 | 6.10 653 | 6.10 | 6.42 5.86 6.29 5.86 6.16

A325 BOLTS
A325 BOLTS (22" TE%”P ik nitz'\.'::('l:g Z‘ﬁﬂtﬁi"éﬁ"é’i’ﬁi "é‘ffi"é?? |de:\‘na1:::ua'talg\ug’|:bol

Isngrh

Threat
Iengr

{ TYPE 3 TYPE 1
—— Manufacturer's

identification symbol

L—§ Frd s @

(a)

®)

Alternate nut marking “2", “D", “2H" or “DH"

Nuts may be washer faced
as in (a) or double chamfered as in (b)
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Grade 2H or DH nuls are required for

A490 bolts and are also required for galvanized
or plated A325 Type 1 bolts with lubricated threads.
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