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Pages 1 thru 4 and SK-1 contain the calculations and details for the above mention
project at Portland, OR. This set of calculations is based on the loads and assumptions
stated within the set. If these loads are not correct, this set should be revised.
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Connection to wood member
T MAX UPLIFT ASD 1523
Vivax stear = ASD >
Py= VT 4+Y° = 1525
a=Tan'(TN) = B
= 367
Zi._ 50
Cm= .0
Cd=
Wp= WX p X CmX Cd = 15786
Z'= 27, XCm X Cd = 240

Z4=(WpXZ)(Wp Cos’a+Z Sin“a)=
MIN. NO. OF SCREWS=Py/Zo- [ 1 |

Ibs
Ibs

Ibs
degrees

in
Ibs/in
Ibs

Ibs
Ibs

SCREWS

Table L2 pa. 1 66 NDS 2005 ED.
Table | | .2A pa.6& NDS 2005 ED.
Table | 1J pa. 92 NDS 2005 ED.
Table 2.3.2 pa.9 NDS 2005 ED.
Table 10.3.3 pa.59 NDS 2005 ED.

SEC 1 1.4, EQ (1 1.4-1) pa.59 NDS 2005 ED.
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Table 11.2A Lag Screw Reference Withdrawal Design Values, W*

Tabulated withdrawal design values (W) are in pounds per inch of thread penetration into side grain of wood member.
Length of thread penetration in main member shall not include the length of the tapered tip (see 11.2.1.1).

Specific
Gravity, Lag Screw Diameter, D
G 14" | sne" | 38" | 716" [ (127Y]| 58" | 34 | 78 1" [ 1-1/8" | 1-1/4"
0.73 397 469 538 604 | 6% | 789 oS 1016 | 0132 | %06 | 1907
0.71 381 450 516 579 640 757 868 974} 1077 1176 1273
0.68 357 422 484 543 600 709 813 913 1009 | 1103 | 1193
0.67 349 413 473 531 587 694 796 893 987 1078 | 1167

psg | zep||isse of e | R e
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¢4 | ais | 258 | 296 | 332 | (G
0.47 05l oA [ s ] snn | ieas

0.46 199 235 269 302 334
0.44 186 220 252 283 312
0.43 179 212 243 273 302
0.42 173 205 235 264 291
0.41 167 198 226 254 281
0.40 161 190 218 245 271
0.39 155 183 210 236- 261
0.38 149 176 202 227 251
037 143 169 194 218 24]
0.36 13724163 186 209 231
0.35 132 156 179 200 222
0.31 110 130 149 167 185

559 641 719 795 869 940
516 592 664 734 802 868
461 528 593 656 716 775
447 513 576 636 695 11752
434 498 559 617 674 730
408 | 467 525 580 634 686
395 453 508 562 613 664
369 423 475 525 574 621
357 409 459 508 554 600
344 395 443 490 535 579
332 381 428 473 516 559
320 367 412 455 497 538
308 353 397 438 479 518
296 340 381 422 461 498
285 326 367 405 443 479
273 313 352 389 425 460
262 300 337 373 407 441
218 250 281 311 339 367

1. Tabulated withdrawal design values, W, for lag screw connections shall be multiplied by all applicable adjustment factors (see Table 10.3.1 )
2. Specific gravity, G, shall be determined in accordance with Table 11.3.3A.

11.2.3.2 For calculation of the fastener reference
withdrawal design value in pounds, the unit reference
withdrawal design value in Ibs/in. of fastener penectra-
tion from 11.2.3.1 shall be multiplied by the length of
fastener penetration, p, into the wood member.

11.2.3.3 The reference withdrawal design value, in
Ibs/in. of penetration, for a single post-frame ring shank
nail driven in the side grain of the main member, with
the nail axis perpendicular to the wood fibers, shall be
determined from Table 11.2D or Equation 11.2-4,
within the range of specific gravities and nail diameters
given in Table 11.2D. Reference withdrawal design
values, W, shall be multiplied by all applicable adjust-
ment factors (see Table 10.3.1) to obtain adjusted with-
drawal design values, W'.

W=1800G*D (11.2-4)

11.2.3.4 For calculation of the fastener reference
withdrawal design value in pounds, the unit reference
withdrawal design value in lbs/in. of ring shank pene-
tration from 11.2.3.3 shall be multiplied by the length
of ring shank penetration, p,, into the wood member.

11.2.3.5 Nails and spikes shall not be loaded in
withdrawal from end grain of wood.

11.2.4 Drift Bolts and Drift Pins

Reference withdrawal design values, W, for con-
nections using drift bolt and drift pin connections shall
be determined in accordance with 10.1.1.3.

SYANI LSV 3dAL-TIMOA




DOWEL-TYPE FASTENERS

Table 11K LAG SCREWS: Reference Lateral Design Values, Z, for

Single Shear (two member) Connections>34

for sawn lumber or SCL with ASTM A653, Grade 33 steel side plate (for t.<1/4") or
ASTM A 36 steel side plate (for t.=1/4")
(tabulated lateral design values are calculated based on an assumed length of lag
screw penetration, p, into the main member equal to 8D)
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te D Zy 2 Z, 2, | Z, | & 2 Ly 4, | Z | & oz Z Z, | Z, Z

in. in. | Ibs. ibs. | Ibs. bs. | Ibs. Ibs. | Ibs. ibs. | Ibs. _bs. | Ibs. s | Ibs. Ibs. | bs. Ibs. | Ibs. ibs. Ibs.

0075 | 14 | 170 130 | 160 120 | 150 110 | 150 110 | 150 100 | 140 100 | 140 100 | 130 80 | 130 0 )

(4gage) 516 | 220 160 | 200 140 | 190 130 | 190 130 | 190 130 | 180 120 | 180 120 | 170 110 | 170 110 100

38 | 220 160 | 200 140 | 200 130 | 190 130 | 190 120 | 180 120 | 180 120 | 170 110 | 170 100 100

0.105 | 14 | 180 140 | 170 130 | 160 120 | 160 120 | 160 110 | 150 110 | 150 110 | 140 100 | 140 100 )

(12gage] 516 | 230 170 | 210 150 | 200 140 | 200 140 | 190 130 | 190 130 | 190 120 | 180 110 | 170 110 110

a8 | 230 160 | 210 140 | 200 140 | 200 130 | 200 130 | 190 120 | 190 120 | 180 110 | 180 110 110

0120 | 14 | 190 150 | 180 130 | 170 120 | 170 120 | 160 120 | 160 110 | 160 110 | 150 100 | 150 100 100

(11gage) 516 | 230 170 | 210 150 | 210 140 | 200 140 | 200 140 | 190 130 | 180 130 | 180 120 | 180 120 110

a8 | 240 170 | 220 150 | 210 140 | 210 140 | 200 130 | 200 130 | 180 120 | 180 110 | 180 110 110

0.134 | 14 | 200 150 | 180 140 | 180 130 | 170 130 | 170 120 | 160 120 | 160 110 | 150 110 | 150 100 100

(10gage) 516 | 240 180 | 220 160 | 210 150 | 210 140 | 200 140 | 200 130 | 200 130 | 190 120 | 180 120 120

8 | 240 170 | 20 150 | 220 140 | 210 140 | 210 140 | 200 130 | 200 130 | 160 120 | 190 120 110

0179 | 14 | 220 170 | 210 150 | 200 150 | 200 140 | 190 140 | 180 130 | 190 130 | 180 120 | 170 120 120

(Toage)| 516 | 260 190 | 240 170 | 230 160 | 230 160 | 230 150 | 220 150 | 220 150 | 210 130 | 200 130 130

8 | 270 190 | 250 170 | 240 160 | 240 160 | 230 150 | 220 140 | 220 140 | 210 130 | 210 130 130

0239 | 114 | 240 180 | 220 160 | 210 150 N 210 1 200 140 | 190 440 | 190 130 | 180 120 | 180 120 120

(3gage)| 516 | 300 220 | 280 100 | 270 180 | 260 180 | 260 170 | 260 160 | 250 160 | 230 150 | 230 150 140

230 140

34 | 1110 670 | 1020 590 | 980 560 | 970 550 | 850 530 | 920 500 | 910 500 | 860 450 | 8BS0 450 440

758 | 1510 880 | 1390 780 | 1330 730 | 1320 710 | 1280 690 | 1250 650 | 1230 650 | 1170 500 | 1160 590 570

1 | 1040 1100 | 1780 960 | 1710 910 | 1700 890 | 1650 860 | 1600 820 | 1580 810 | 1500 740 | 1480 730 710

14 | 14 | 240 180 | 220 160 | 210 150 | 210 150 | 200 140 | 200 140 | 190 130 | 180 120 | 180 120 120

230 150

0 4 :
1200 730 | 1100 600 470
78 | 1600 930 | 1470 820 | 1410 770 | 1400 750 | 1360 720 | 1320 690 | 1310 680 | 1240 630 | 1220 620 600
1 | 2040 1150 | 1870 1000 | 1800 950 | 1780 930 | 1730 900 | 1680 850 | 1660 840 | 1570 770 | 1550 760 740

. Tabulated lateral design values, Z, shall be multiplied by all applicable adjustment factors (see Table 10.3.1).

2. Tabulated lateral design values, Z, are for “reduced body diameter™ lag screws (see Appendix Table 1.2) inserted in side grain with screw axis perpendicular to
wood fibers; screw penetration, p, into the main member equal to 8D; dowel bearing strengths, F_, of 61,850 psi for ASTM A653, Grade 33 steel and 87,000 psi
for ASTM A36 steel and screw bending yield strengths, F,,. of 70,000 psi for D = 1/4", 60,000 psi for D = 5/16", and 45,000 psi for D >3/8".

w

shall be calculated using the provisions of 11.3 for the reduced penetration.

4. The length of lag screw penetration, p, not including the length of the tapered tip, E (see Appendix Table L2), of the lag screw into the main member shall not be
less than 4D See 11.1 4.6 for minimum length of penetration, p, ;.

. Where the lag screw penetration, p, is less than 8D but not less than 4D, tabulated lateral design values, Z, shall be multiplied by p/8D or lateral design values
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Table L2 Standard Hex Lag Screws'

E = length of tapcred tip
L = lag screw length

N = number of threads/inch

D = diameter

D, =root diameter
S = unthreaded body length
F

F = width of head across flats %
T = minimum thread length’ H = height of head R
Reduced Full-Body %
Body Diameter Diameter >—<
Length, j Diameter, D
L 1/4" 5/16" 3/8" 716" /1/2" 5/8" 3/4" 7/8" 1 1-1/8" 1-1/4"
D; 0.173" 0.227" 0.265" 0.328" [~U371" 0471" 0.579" 0.683" 0.780" 0.887" 1.012"
E 5/32" 3/16" 7/32" 9/32" 516" 13/32" 172" 19/32" 11/16" 25/32" 78"
H 11/64" 7/32% 1/4" 19/64" 11/32" 27/64" 12 37/64" 43/64" 3/4" 27/32*
F 716" 12" 9/16" 5/8" 3/4" 15/16" I-1/8" 1-5/16" 1-172" 1-11/16" 1-7/8"
N 10 9 7 7 6 5 4-1/2 4 3-1/2 3-1/4 3-1/4
S 1/4" 1/4" 1/4" 1/4" 174"
e t§ 374" 3/4" 3/4" 374" 3/4"
T-E 19/32" 9/16" 17/32" 15/32" 7/16"
S 1/4" /4" 1/4" 1/4" /4"
1-1/2" 0 1-1/4" 1-1/4" 1-1/4" 1-1/4" 1-1/4"
T-E 1-3/32" 1-1/16" 1-1/32" 31/32" 15/16"
S 12 12" 12" 12" 12" 12"
27 i 1-172" 1-1/2" 1-1/2" 1-1/2" 1-172" 1-172"
T-E 1-11/32" 1-5/16" 1-9/32" 1-7/32" 1-3/16" 1-3/32"
S 3/4" 3/4" 3/4" 3/4" 3/4" 3/4"
2-1/2" a1 1-3/4" 1-3/4" 1-3/4" 1-3/4" 1-3/4" 1-3/4"
T-E 1-19/32" 1-9/16" 1-17/32" | 1-15/32" 1-7/16" 1-11/32"
S " 1l 1 g (i s 1 1" 1"
3 T 2 2* 2¢ 2" 2" 2" 28 2" 2"
T-E 1-27/32" | 1-13/16" | 1-25/32" | 1-23/32" | 1-11/16" | 1-19/32" 1-1/2" 1-13/32" 1-5/16"
S 1-1/2" 1-12" 1-12" 1-12" 1-12" 1-172" 1-172" 1-12" 1-172" 1-1/2" 1-12"
4" T 2-12" 2-1/2" 2-172" 2-12" 2-1/2" 2-12" 2-1/2" 2-172" 2-172" 2-172" 2-12"
T-E 2-11/32" | 2-5/16" 2-9/32" 2-7/32" 2-3/16" 2-3/32" 2" 1-29/32" | 1-13/16" | 1-23/32" 1-5/8"
S 2 2" 2" 2" 2° 2" 27 2" 25 2" 2!
5" T 3t 3" 3" 3¢ 3 3 3" 3" 3" 3" 3"
T-E 2-27/32" | 2-13/16" | 2-25/32" | 2-23/32" | 2-11/16" | 2-19/32" 2-1/2" 2-13/32" | 2-5/16" 2-7/32" 2-1/8"
S 2-12" 2-1/72" 2-1/2" 2-1/2" 2-112" 2-1/2" 2-12" 2-12" 2-172" 2-1/2" 2-112"
6" i 3-12¢ 3-1/2" 3-172" 3-172" 3-1/2" 3-172" 3-172" 3-1/2" 3-1/2" 3-12" 3-172"
T-E 3-11/32" 3-5/16" 3-9/32" 3-7/32" 3-3/16" 3-3/32" 3t 2-29/32" | 2-13/16" | 2-23/32" 2-5/8"
S 3r an 3" 3" 3% 3" 3" 3 3" 3" 3
qr T 4" 4" 4" 4% 4" 4" 4" 4" 4" 4" 4"
T-E 3-27/32" | 3-13/16" | 3-25/32" | 3-23/32" | 3-11/16" | 3-19/32" 3-12" 3-13/32" | 3-5/16" 3-7/32" 3-1/8"
S 3-172" 3-1/2" 3-12" 3-1/2" 3-1/2" 3-172" 3-12" 3-172" 3-1/2" 3-172" 3-12"
8" 1 4-1/2" 4-1/2" 4-172" 4-172" 4-1/2" 4-172" 4-172" 4-172" 4-1/2" 4-12" 4-172"
T-E 4-11/32" | 4-5/16" 4-9/32" 4-7/32" 4-3/16" 4-3/32" 4" 3-29/32" | 3-13/16" | 3-23/32" 3-5/8"
S 4" 4" 4" 4" 4" 4" 4" 4" 4" 4" 4"
9" T 5 5" 5" 5" S* 5¢ 5t 5% 5" 5" 5*
T-E 4-27/32" | 4-13/16" | 4-25/32" | 4-23/32" | 4-11/16" | 4-19/32" 4-1/2" 4-13/32" | 4-5/16" 4-7/32" 4-1/8"
S 4-1/12" 4-1/2" 4-172" 4-112" 4-1/2" 4-1/2" 4-172" 4-112" 4-172" 4-1/2" 4-12"
10" T S-1/2" 5-1/2" 5-172" 5-12" 5-12" 5-1/2" 5-172" 5-172" 5-172" 5-1/2" 5-1/2"
T-E 5-11/32" | 5-5/16" 5-9/32" 5-7/32" 5-3/16" 5-3/32" 5" 4-29/32" | 4-13/16" | 4-23/32" 4-5/8"
S 5 S 5" §* 5" s" b §" s" st 5"
" T 6" 6" 6" 6" 6" 6" 6" 6" 6" 6" 6"
T-E 5-27/32" | 5-13/16" | 5-25/32" | 5-23/32" | 5-11/16" | 5-19/32" 5-1/2" 5-13/32" | 5-5/16" 5-7/32" 5-1/8"
S 6" 6" 6" 6" 6" 6" 6" 6" 6" 6" 6"
127 T 6" 6" 6" 6" 6" 6" 6" 6" 6" 6" 6"
T-E 5-27/32" | 5-13/16" | 5-25/32" | 5-23/32" | 5-11/16" | 5-19/32" 5-172" 5-13/32" | 5-5/16" 5-7/32" 5-1/8"

1. Tolerances are specified in ANSI/ASME B18.2.1. Full-body diameter and reduced body diameter lag screws are shown. For reduced body diameter lag screws,
the unthreaded body diameter may be reduced to approximately the root diameter, D,.

2. Minimum thread length (T) for lag screw lengths (L) is 6" or 1/2 the lag screw length plus 0.5", whichever is less. Thread lengths may exceed these minimums
up to the full lag screw length (L).



