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Table 3.2 Section Properties of Standard Dressed (545) Sawn Lumber

Standard KXAKIS YoY-AXIS

dreszed Approximate weight in pounds per linear foot (lh/ff)
Nominal | size (545) Areaof | Section | Moment | Section | Moment af piece when density of wood equals:
size bxd Section | modulus | of inertia | modulus | of inertia
bxd |inches ¥inches | Ain® | Sein® Iint Sy in” Lin' | 251b/f% | 30 b/ | 35 Ib/6° | 40 /62 | 45 b/t | 50 Tb/fE2
1x3 [3/4x21/2 LETS | 0781 0477 0254 0088 0,356 0,351 0436 0.521 0,586 0651
1x4 [3/4x31/2 2625 | 1531 2680 0328 0.123 0436 0547 0.638 0.724 0820 0811
lx6 [3/4x51/2 4125 | 3781 1040 (516 0.193 0716 0854 1003 1146 12859 1432
1x8 |[3/4x71/4 5438 | 65TD 2382 (680 0.255 0,444 1133 1322 1.510 1645 1.588
1x10 |3/4x91/4 GU38 | 1070 4947 (.867 0.325 1.204 1.445 1686 1527 2168 2408
1x12 | 3/4 % 111/4 BA3E | 1@ H8 .00 1055 01,306 1.465 1.758 2081 2344 2637 2830
2x3 | L1/2x 212 3750 | 1583 1.953 0438 0.703 0,651 0.781 0411 1.042 1172 1.302
2x4 | 1L1/2x 312 5050 | 3083 5.350 1313 01.984 0411 10864 1.276 1.458 1641 1823
2x5 | L1/2x41/2 6750 | 5083 1139 1688 1.266 1172 1406 1641 1875 2108 234
2x6 | 11/2x51/2 BESD | 7583 200,80 2063 1.547 1432 1718 2005 2,052 2578 2565
2x8 | L1/2x 7104 1088 | 1314 47.63 £719 2034 1.888 2.266 2643 3021 1398 3.776
2x10 | 11/2 % 81/4 1388 | 213 4.3 3469 2602 2408 2851 3472 3854 4336 4818
2%12 | 1L1/2X1L1/4 | 1688 | 3184 1780 4219 3164 2430 3516 4102 4088 5473 DEah
2x 14 [ L1/2 k13174 | 1088 | 4388 290.8 4,469 37 3451 4141 4831 550 5211 5801
Ixd | 21/2x31/2 B750 | 51 B3z 3646 4557 1.519 1823 2187 2431 2T 3038
Ixs | 21/2 X412 1125 | #43 1858 4.688 SASH 1.433 234 274 3.125 3516 3806
Ix6 | 21/2x51/2 1375 | 1260 .66 5729 7.161 2387 2865 334 3818 497 4.774
Ixd | 21/2x 714 1813 | 2000 79.30 7.552 9.440 3147 3776 4405 5085 5.664 6.293
Ix10 | 21/2 x 01/4 2313 | 3hes 1648 89,635 12,04 4,015 4818 5621 6.424 707 B30
3x12 | 21/2X 1174 | 2813 | 5273 296.6 11.72 1465 4,883 i) 6836 1813 B780 4.766
Ix1 [21/2x131/4 | 3323 | T3 4846 13.80 17.25 5751 6801 8051 9.2 10.35 1150
Ixle [21/2%151/4 | 3813 | 9690 7385 15,84 19,86 f.618 7043 5,266 10.54 11.41 13.4
4x4 [ F/2x31/2 1225 | 7146 1251 7146 1251 2187 2,552 2477 3.403 1828 4253
4x5 | ¥/2x41/2 1575 | 1L&1 26,58 G188 16.08 2714 3281 S48 4,375 442 D468
4x6 | F/2x51/2 1925 | 1765 48,53 113 19,65 334 4010 4679 5347 6016 f.684
4x8 | F1/2xT1/4 2538 | 3066 1111 14.80 2580 4405 3286 f.168 7.048 T30 BE1
4x10 | ¥1/2%x91/4 a8 | 4981 230.8 18,89 3305 5.621 6.745 7.869 BA93 10.12 1124
412 [31/2x1L1/4 | 3838 | T3Q3 4153 047 40.20 6835 8203 6,570 1054 1230 1367
4x 14 [ 31/2x131/2 | 4725 | 1063 7176 #7.56 4823 8203 9544 11.48 13.13 1477 1641
4316 [ 31/2x151/2 | 5425 | 1401 1086.1 3164 3508 442 1130 13.19 1507 16.95 18.84
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Table 3.2 Continued
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Standard XXAXIS YY-AXIS

dreszed Approximate weight in pounds per linear foot {Ib/ft)
Nominal size (545) Areaof | Section | Moment | Section | Moment af piece when density of wood equals:
size bxd Section | modulus | of inertia | madulus | of inertia
bxd |inches xinches | Ain® | §%in* | Lein* | &’ | Iin* | 251b/i° | 30 o/t | 35 1b/tc° | 4000/f | 45 Ib/6° | 50 o/
5XE | 4l/2 %412 2025 | 1519 H 15.19 M 1516 4219 4522 3625 B.328 7.031
6x6 | 5L/2 % 51/2 02 | 270 1626 nr 76.26 5,252 6302 7332 2403 8453 10.50
Ex8 | /2 %712 4125 | 5156 1934 3081 104.0 7.161 .04 10,03 1146 1280 14.32
610 | 5L/2 % 81/2 5225 | 80 3930 47150 1317 8.071 1084 1270 1451 16.33 18.14
6x12 | BL/2%1L1/2 | 6325 | 1212 6971 57.08 1504 10.98 1318 1537 1757 14.77 2196
6x14 | 51/2%131/2 | 7425 | 1671 1128 BA.(6 1872 12,89 1547 1805 2063 20 2578
6x16 | 51/2 % 151/2 | 8525 | 2202 1707 78.15 2149 14.80 17.76 a2 2368 .64 2960
618 | SL/2 % 101/2 | 9625 | 2807 2456 BR.23 426 16.71 2005 #338 074 .08 3342
G20 | BL/2 % 1%1/2 | 1073 | 3488 3368 G831 2704 18.62 234 2007 M7 12 inH
602 | 51/2%2L1/2 | 1183 | 4247 4555 1084 2981 20.5 2464 i 3285 395 4106
B 24 | 51/2%230/2 | 1208 | 5062 b8 1185 358 24 2643 3141 3540 40.39 4488
Ex8 | M2 X702 G625 | 7031 837 7031 2637 9,766 1L.72 1367 1563 17.38 19.53
Ex10 | 7L/2 % 81/2 7125 | 1128 5359 808 3340 12.37 14.84 17.32 1879 227 474
Bx12 | 21/2x1L1/2 | 8625 | 1653 30,5 107.8 4043 14.47 1747 #0496 2386 #h95 2985
Bx 14 | PL/2% 1312 | 1013 | 2278 1538 1266 4746 17.58 204 261 813 364 3516
§x16 | M1/2%151/2 | 1163 | 3003 2327 145.3 5449 20.18 2422 220 30 333 40.36
Bx 18 | 7L/2%171/2 | 1313 | 38R 3350 164.1 f15.2 N 2734 3190 J04h 41.02 4557
Ex20 | 7L/2 % 181/2 | 1463 | 4753 4634 182.8 685.5 25.39 3047 35.55 40.63 4570 a0.78
B 02 | L/2 % 2.2 | 1613 | ATTR 6211 2016 7354 789 3354 319 4478 5039 3554
Ex24 | RL/2X 232 | 1763 | 6903 111 2203 #262 2060 3672 4284 4890 55.08 ALE0
10210 [ &1/2 % G1/2 9025 | 1428 6788 1429 6788 15.67 1880 #1494 807 2820 k)
10512 [S1/2 x101/2 | 1093 | 2004 1204 1730 8217 18497 276 28.55 30.35 MU |
0% 14 [G1/2x151/2 | 1283 | 2836 1648 2031 9645 2nx 072 17 3563 40.08 4453
10%16 [®1/2x151/2 | 1473 | 3804 2048 2351 1107 25.56 3068 3579 4080 4h.02 5113
0% 18 [S1/2 % 1%1/2 | 1663 | 4848 4445 3.2 1230 280 3464 4041 4618 5195 5174
10%20 [%1/2x191/2 | 1853 | 6021 5870 M3 13493 316 38.59 4503 5146 57.89 64.32
10% 22 [ G1/2x21.1/2 | 2043 | 7318 Tho8 3034 1536 3546 4255 4664 56.74 BA.83 70,82
1024 [G1/2%231/2 | 2033 | 8744 10270 3535 1679 376 4651 526 6201 677 7158
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2x12 | 1L1/2% 10172 | 1323 | 2535 438 | 2535 1438 29 | 255 | 324 | B4 | 43 | 452
1214 | 1L1/2% 13:1/2 | 1853 | 3403 258 | 278 1711 2695 | 3234 | T3 | 4813 | 4B | 50
12x16 | 1L1/2x151/2 | 1783 | 4605 | 3569 | 16 1964 095 | 4 | 4432 | 4951 | 5870 | 6LA%
12x18 | 1L1/2x17.0/2 | 2013 | 3870 | 536 | 3647 218 o4 | 4193 | 4800 | 5580 | G20 | GOBE
12220 | 11L1/2%191/2 | 243 | 7288 | TG | 4248 271 89 | 4672 | M1 | 6229 | TOOR | 7786
12222 | 1L1/2% 21172 | 2475 | #60 | 954 4734 2 £9 | A8 | 610 | 6868 | TTAT | 85E
2x 24 | 1L/2x250/2 | 2003 | 1088 | 1240 | 3180 24978 4692 | 5630 | 6369 | TROV | B445 | U3

x4 | 1B/2x 130/2 | 1823 | 4100 2768 | 4101 il e | 39T | 430 | 5063 | G695 | 6328
Wx 16 | 13:1/2x151/2 | 2083 | M08 | 4188 | 4708 nm 033 | 4050 | G086 | 5813 | 6R39 | TeE
4x18 | 1%1/2 % 17:1/2 | 2363 | 6841 6028 | 5316 3388 402 | 4922 | 5742 | 6563 | AR | a2
W20 | 131/2x19.0/2 | 2633 | 8556 | 8342 5923 3998 470 | M4 | 6388 | TRIR | BRI | 94
W22 | 131/2x 21172 2003 | 140 | 11180 | G531 408 .39 | 6047 | T0S5 | BDE3 | 9070 | 1008
W2 | 131/2x280/2 ) 0173 | 143 | MB00 | TI38 418 5508 | Ge00 | TR | AR13 | %014 | 1102

lox16 | 11/2x 151/2 | 2403 | 6206 | 4810 | 6206 4810 4L71 | 5005 | 5839 | 6674 | ThOR | 342
l6x 18 | 151/2x170/2 | 2713 | T9L1 6923 T00.7 5431 4709 | 5681 | 6R03 | TEAS | BT | 0408
1620 | 181/2 % 191/2 | 3023 | 9823 0578 | Ta0R k51 SLAT | G247 | TRdE | B39 | G445 | 1048
lox 22 | 1%1/2x 2L1/2 | 3333 | 1194 | 12840 | 8609 B672 386 | 6043 | BLOD | 9257 | 1M1 | U&7
1624 | 131/2x 23:1/2 | 3643 | 1407 | 16760 | W00 7293 6324 | TARG | BRA} | 1012 | 1038 | 1265

1818 | 1R1/2 % 17.0/2 | 3063 | 8932 TE | 8932 7El6 517 | G380 | Te44 | EB07 | 9570 | 1063
WBx 20 | 1R/2x190/2 | 313 [ 1109 | 10810 | 9953 g709 M4 TLOY | BLO4 | W78 | leb | 11BS
W22 | 1R/2X 21172 | 3763 | 188 | 14480 1097 4602 332 | TR3G | 9145 | 1045 | 176 | 1306
I8 24 | IW1/2 % 250/2 | 4113 | 1611 18930 | 1199 [ 10500 | 7140 | B5ER | 9996 | 1142 | 15 | 1428

0% 20 | 1812 x191/2 | 3803 | 1288 | 12050 | 1236 | 12050 | 6602 | TH22 | G242 | 1056 | 1188 | 1320
0% 2 | 16172 x21L.1/2 | 4193 | 1502 | 16150 | 1363 | 13280 | 7RO | 8734 | 1019 | 1165 | 1310 | 1456
024 [ 161/2x251/2 | 4583 | 1795 | 21080 | 1489 | 14320 | 7956 | 9547 | 114 | 1273 | 32 | 1301

222 | 21/2x201/2 | 4623 | 1656 | 17810 | 1636 | 17810 | 8025 | 9a30 | 1124 | 1284 | 1445 | 1605
2% | 21/2x230/2) H053 | 1979 | 2250 | 1810 | 160 | BLT2 | 1083 | 1228 | 1403 | 1578 | 1784

x| BL2D/2| 5523 | 2163 | 220 | 2163 | 25420 | GEBR | 1151 | 1342 | 1834 | 1726 | 1918

From National Design Specification for Wood Construction 1841
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Table 3.3 Design Values For Visually Graded Dimension Lumber

Appendix B

Design values in pounds per square inch (psi)

Tension| Shear | Compression |Compression | Modulus

paralle] | parallel \perpendicular|  parallel of | Grading
Species and Size  |Bending|to grain |to grain| {o grain to grain | Elasticity | Rules
commercial grade classification| F F, F E, F E | Agency
DOUGLAS FIR-LARCH
Select Structural 1450 | 1000 | 9 625 1700 | 1,500,000
No. 1 and Better 24"thick | 1150 | 775 | 9 625 1500 | 1,800,000
No. 1 1000 | 675 | 95 625 1450 | 1,700,000
No. 2 "&wider | 875 | 575 | 9% 625 1300 | 1,600,000| WCLIB*
No. 3 50 [ 325 | 9% 625 730 | 1,400,000 WWPA**
Stud 675 | 450 | 9% 625 825 |1400,000
Construction 24" thick | 1000 | 650 | 95 625 1600 |1,500,000
Standard 550 | 375 | 9 625 1350 |1,400,000
Utility 2-d"wide | 275 | 175 | 9% 625 875 |1,300,000
DOUGLAS FIR-LARCH (NORTH)
Select Structural 4" thick | 1300 | 800 | 95 625 1900 | 1,900,000
No. 1/No. 2 86 | 500 | 95 625 1350 | 1,600,000
No. 3 "&wider | 475 | 300 | 9 625 775 | 1,400,000{NLGA***
Stud 650 | 375 | 9 625 80 |1,400,000
Construction 24" thick | 950 | 575 | 9 625 1750 |1,500,000
Standard 525 | 325 | 95 625 1400 |1,400,000
Utility 24" wide | 250 | 150 | 95 625 925 |1,300,000

* West Coast Lumber [nspection Bureau
** Western Wood Products Association
*** Northeastern Lumber Grading Agency
From National Design Specification for Wood Construction 1991
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Design values in pounds per square inch (psi)

Tension| Shear | Compression |Compression| Modulus

parallel | parallel |perpendicular|  parallel of |Grading
Species and Size  |Bending|to grain |to grain| to grain to grain | Elasticity | Rules
commercial grade classification| F F F, F. F, E | Agency
DOUGLAS FIR-S0UTH
Select Structural 1300 875 90 320 1550 1,400,000
No.1 24" thick 900 600 80 220 1400 1,300,000
No. 2 825 525 80 320 1300 1,200,000
No. 3 2" & wider 475 300 80 520 750 1,100,000) WWPA
Stud 650 425 90 520 825 1,100,000
Construction 24" thick 425 600 80 520 1550 1,200,000
Standard 525 450 90 520 1300 1,100,000
Utility 24" wide 250 150 90 520 875 1,000,000
EASTERN HEMLOCK-TAMARACK
Select Structural 1250 575 85 559 1200 1,200,000
No. 1 2"4" thick 775 350 85 355 1000 1,100,000
No. 2 575 275 85 555 825 1,100,000
No. 3 2" & wider 350 150 85 555 475 900,000 NELMA*
Stud 450 200 83 il 525 900,000 NSLE™*
Constriction 24" thick 675 300 85 555 1050 1,000,000
Standard 375 175 & 555 830 900,000
Utility 24" wide 175 75 83 558 550 800,000

* Northeastern Lumber Manufacturers Association
** Northern Softwood Lumber Bureau
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EASTERN SOFTWOODS

Select Structural 1250 | 875 | T0 335 1200 | 1,200,000

No. 1 24"thick | 775 | 350 [ 70 335 1000 { 1,100,000

No. 2 S| 2 | T0 33 825 | 1,100,000

No.3 2" &wider | 350 | 150 | 70 335 475 900,000 NELMA
Stud 450 | 200 | 70 335 525 900,000\ NSLB
Construction 24" thick | 675 | 300 | 70 335 1050 (1,000,000
Standard | 15| 335 850 900,000

Utility 24" wide 175 B 70 335 550 800,000
EASTERN WHITE PINE

Select Structural 1250 | 515 | 70 330 1200 | 1,200,000

No. 1 4thick | T | 30| 70 330 1000 { 1,100,000

No. 2 | 2| 10 330 825 | 1,100,000

No. 3 2"G@wider | 350 | 150 [ 75 330 475 900,000 {NELMA
Stud 450 | 200 | 70 350 525 900,000\ NSLB
Construction 2" thick | 675 | 300 | 70 350 1050 | 1,000,000
Standard s | 15| 330 830 900,000

Utility 24" wide 175 B 70 350 550 800,000
HEM-FIR

Select Structural 1400 | 900 [ 75 405 1500 | 1,600,000

No. 1& Btr 24" thick | 1050 | 700 | 75 405 1350 | 1,500,000

No. 1 90 | 600 | T5 405 1300 { 1,500,000

No. 2 2"&wider | 80 | 300 | Th 405 1250 | 1,300,000 WCLIB
No.3 500 [ 300 | 75 405 725 | 1,200,000 WWPA
Stud 675 | 400 | 75 405 800 (1,200,000
Construction 24 thick | 975 | 575 | 75 405 1500 (1,300,000
Standard 550 | 325 | 75 405 1300 | 1,200,000

Utility 24 wide | 250 | 150 | 75 405 850 (1,100,000
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Table 3.3 Continued

Appendix B

Design values in pounds per square inch (psi)

Tension | Shear | Compression |Compression | Modulus

parallel | parallel (perpendicular|  parallel of |Grading
Species and Size  |Bending|to grain|to grain| (o grain to grain | Elasticity | Rules
commercial grade classification| F F F, E. E, E | Agency
HEM-FIR (NORTH)
Select Structural 24" thick | 1300 | 775 75 370 1650 | 1,700,000
No. 1/No. 2 1000 | 550 | 75 370 1450 | 1,600,000
No.3 2" &wider | 575 | 32 75 370 850 | 1,400,000{ NLGA
Stud 75 | 4% | 75 370 925 | 1,400,000
Construction 24" thiek | 1150 | 625 | 75 370 1750 | 1,500,000
Standard 625 | 350 | 75 370 1500 | 1,400,000
Utility 24" wide 00 | 175 | 75 370 975 |1,300,000
MIXED MAPLE
Select Structural 1000 | 600 | 100 620 873 1,300,000
No. 1 2"4" thick 725 | 425 | 100 620 700 | 1,200,000
No. 2 700 | 425 | 100 620 350 | 1,100,000
No.3 2" &wider | 400 | 250 | 100 620 325 1,000,000 NELMA
Stud 550 | 325 | 100 620 350 1,000,000
Construction 24" thick 800 | 475 | 100 620 725 (1,100,000
Standard 450 | 275 | 100 620 575 1,000,000
Utility 24" wide 225 | 125 | 100 620 375 900,000
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MIXED OAK

Select Structural 150 | 675 | 85 800 1000 | 1,100,000

No. 1 24" thick | 825 | 500 | 8 §00 825 | 1,000,000

No. 2 800 | 4| & 800 625 900,000

No.3 2"&wider | 475 | 25| 8 800 37 800,000 NELMA
Stud 625 | 3% | 8 800 400 800,000
Construction 2 thick | 925 | 550 | &5 800 850 900,000
Standard 825 | 300 | &5 800 650 800,000

Utility 2 wide | 250 | 150 | &5 800 425 800,000
NORTHERN RED OAK

Select Structural 1400 | 800 | 110 885 1150 | 1,400,000

No. 1 24" thick | 1000 | 575 | 110 885 925 | 1,400,000

No. 2 9% | 5% | 10 885 725 | 1,300,000

No.3 2" & wider | 550 | 325 [ 110 885 425 | 1,200,000{NELMA
Stud 750 | 450 | 110 885 450 1,200,000
Construction 24 thick | 1100 | 650 | 110 885 975 1,200,000
Standard 625 | 350 | 110 885 750 1,100,000

Utility 24" wide 300 | 175 | 110 885 500 (1,000,000
NORTHERN SPECIES

Select Structural 24"thick | 930 | 450 [ 65 330 100 { 1,100,000

No. 1/No. 2 575 | 25 | 65 330 825 | 1,100,000

No. 3 2"&wider | 330 | 130 | 65 330 475 | 1,000,000f NLGA
Stud 450 | 200 | 65 350 525 1,000,000
Construction 24 thick | 675 | 300 | 65 330 1050 | 1,000,000
Standard s | 175 | 65 350 830 900,000

Utility 24" wide 7| 7 65 350 550 900,000

Copyright © Marcel Dekker, Inc. Al riphts reserved.




Appendix B

Table 3.3 Continued

Design values in pounds per square inch (psi)

Tension | Shear | Compression |Compression| Modulus

parallel | parallel |perpendicular|  parallel of |Grading
Species and Size  |Bending |to grain|to grain| to grain fo grain | Elasticity | Rules
commercial grade classification| F, F, F, E, F, E | Agency
NORTHERN WHITE CEDAR
Select Structural 7 | 430 60 370 730 800,000
No. 1 2"-4" thick 570 | 328 60 370 600 700,000
No. 2 550 | 325 60 370 475 700,000
No. 3 2" & wider | 329 175 60 370 273 600,000| NELMA
Stud 425 | 250 60 370 300 600,000
Construction 24" thick 625 | 375 600 370 625 700,000
Standard 350 | 200 60 370 475 600,000
Utility 24" wide 175 | 100 60 370 325 600,000
RED MAPLE
Select Structural 1300 | 730 | 108 615 1100 1,700,000
No. 1 24" thick 625 | 230 | 109 615 400 1,600,000
No. 2 600 | 225 | 105 615 700 1,300,000
No. 3 " &wider | 523 | 300 | 108 615 400 1,300,000| NELMA
Stud 700 | 425 | 103 615 450 | 1,300,000
Construction 24" thick | 1050 | 600 | 105 615 925 1400000
Standard 575 | 325 | 103 615 725 | 1,300,000
Utility 24" wide 275 | 150 | 103 615 475 | 1L200,000

Copyright © Marcel Dekker, Inc. All rights reserved,




Appendix B

RED DAK

Select Strictural 1150 675 & 820 1000 1,400,000
No. 1 24" thick 825 500 8 820 825 1,300,000
No. 2 300 475 85 820 625 1,200,000
No. 3 2" & wider 475 275 8 820 73 1,100,000] NELMA
Stud 625 375 85 820 400 1,100,000
Construction 24" thich 425 550 85 820 850 1,200,000
Standard 525 a0 8 820 650 1,100,000
Utility 24" wide 250 150 85 820 425 1,000,000
REDWQOD

Clear Strictural 1750 | 1000 145 650 1850 1,400,000
Select Strictural 1350 800 &0 630 1500 1,400,000
Select Structural, open grain 1100 25 &5 425 1100 1,100,000
No. 1 24" thick 975 574 &0 630 1200 1,300,000
No. 1, open grain 175 450 80 425 §00 1,100,000
No. 2 2" & wider 925 525 &0 630 830 1,200,000
No. 2, open grain 725 425 &0 425 700 1,000,000f RIS
No. 3 525 300 &0 630 550 1,100,000
No. 3, open grain 425 250 &0 425 400 400,000
Stud 575 325 80 425 450 900,000
Construction 24" thick 825 475 80 425 925 900,000
Standard 450 275 80 425 725 900,000
Utility 24" wide 225 125 80 425 475 800,000

* Redwood [nspection Service
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Design values in pounds per square inch (psi)

Tension| Shear | Compression | Compression| Modulus

paralle] | parallel {perpendicular|  parallel of |Grading
Species and Size  |Bending|to grain|lo grain| (o grain to grain | Elasticity | Rules
commercial grade classification| Fi K F, E. E, E | Agency
SPRUCE-PINE-FIR
Select Structural 2"4"thick | 1250 | 675 | 70 425 1400 | 1,500,000
No. 1/No.2 &5 | 45| 0 425 1100 | 1,400,000
No. 3 2" &wider | 500 | 250 [ 70 425 625 | 1,200,000] NLGA
Stud 675 | 325 | 0 425 675 1,200,000
Construction 24" thick 975 | 475 | 70 425 1350 | 1,300,000
Standard 550 | 275 | 70 425 1100 | 1,200,000
Utility 24" wide 250 | 125 7 425 725 1,100,000
SPRUCE-PINE-FIR (SOUTH)
Select Structural 1300 | 5% | 0 335 1200 | 1,300,000
No. 1 2"4"thick | 80 [ 400 | 70 335 1050 | 1,200,000
No. 2 ™[ 3] 70 335 75 | 1,100,000 NELMA
No. 3 2"&wider | 425 | 200 [ 70 335 350 | 1,000,000] NSLB
Stud 575 | 250 | 70 335 600 (1,000,000 WCLIB
Construction 24" thick 80 | 375 70 335 1200 | 1,000,000) WWEA
Standard a5 | 25| 335 1000 500,000
Utility 24" wide 225 | 100 70 335 650 900,000
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WESTERN CEDARS

Select Structural 10000 | 600 | 75 425 1000 | 1,100,000

No. 1 4"thick | T | 45| 75 425 825 | 1,000,000

No. 2 00 | 45 | 75 425 650 | 1,000,000

No. 3 2 &wider | 400 | 250 [ T3 425 Eih 900,000 WCLIB
Stud 550 | 3% | 7 425 400 900,000) WWPA
Construction 24" thick §00 | 475 | 75 425 850 900,000
Standard 450 | 25 7 425 650 800,000

Utility 24 wide 225 | 125 75 425 425 800,000
WESTERN WOODS

Select Structural &5 | 400 | 70 335 1050 | 1,200,000

No. 1 2%4"thick | 630 | 300 [ 70 335 925 | 1,100,000

No. 2 B0 | 273 70 335 &5 | 1,000,000

No. 3 &wider | 5| 15[ T0 335 300 500,000 WCLIB
Stud 500 | 225 70 33 550 900,000) WWPA
Construction 24" thick 25 3| W 335 1050 {1,000,000
Standard 00 175 70 335 900 900,000

Utility 24" wide 001 7 70 33 600 800,000
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Table 3.3a  Size Adjustment Factor C; for Visually Graded Dimension Lumber

R
Thickness Thickness
Grades Width (in.) 2and 3 in, 4 in. F F,
2,3, andd 1.5 15 L5 115
Select 5 1.4 14 14 11
Structural 6 1.3 1.3 13 1.1
No. 1 and Better 8 1.2 1.3 12 1.05
No. 10 1.1 1.2 11 1.0
No. 2 12 1.0 L1 1.0 1.0
No. 3 14 and wider 0.9 1.0 09 0.9
Stud 2,3 and 4 1.1 Ll 11 1.05
Sand 6 1.0 L0 1.0 1.0
Construction and 2,3, andd L0 L0 1.0 1.0
Standard
Utility 4 1.0 L0 1.0 1.0
2and 3 0.4 - 04 0.6

Table 3.3b  Flat Use Factor C,,

Thickness (in.)
Width in. 2and 3 4
2and 3 L0 —
4 1.1 L0
3 L1 1.0
f 1.15 1.0
g 1.15 1.0
10 and wider 1.2 1.1
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Table 3.3c  Wet Service Adjustment Factor

Type of slress F F E, E, F E
Cy 0.85% L0 0497 0.67 (.87 (.9
* When (F) (C) = 1150 psi, Cyy = 10,
T When (FJ (C5) = 750 psi, Cy = 10,
Table 3.3d  Shear Stress Factor Cy
Length of split on
Length of split wide face of 3-in. Size of shake* in
on wide face of (nominal) and 24n. (nominal) and
24n. (nominal) lumber Cy thicker lumber Cy thicker lumber Cy
No split 2.00 No gplit 2.00 No shake 2.00
th ¥ wide face 167 I X narrow face 1.67 Y5 X narrow face 1.67
3y % wide face 150 3 % narrow face 1.50 Yo ¥ narrow face 150
1 % wide face 1.33 1 X narrow face 1.3 I3 % narrow face 1.33
1% % wide face or more L00 144 ¥ narrow face 1.00 2 X narrow face 1.00
or more or more

* Shake iz measured at the end between lines enclosing the shake and perpendicular to the loaded surface.
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Table 3.4 Base Design Values For Visually Graded Mixed Southern Pine Dimension Lumber

Design values in pounds per square inch (psi)

Copyright © Marcel Dekker, Inc. All rights reserved.

Tension | Shear | Compression | Compression | Modulus

parallel | parallel | perpendicular |  parallel of Grading
Species and Size Bending | to grain | to grain | to grain to grain | Elasticity | Rules
commercial grade | classification |  F F, F, F, F, E Agency
MIXED SOUTHERN PINE
Select Structural 2050 1200 100 565 1800 1,600,000
No. 1 24" thick 1450 875 100 565 1650 1,300,000
No. 2 1300 775 40 565 1650 1,400,000
No. 3 24" wide 750 450 50 565 950 1,200,000
Stud 775 450 40 565 950 1,200,000 SPIB*
Construction 24" thick 1000 600 100 565 1700 1,300,000
Standard 550 325 50 565 1450 1,200,000
Utility 4" wide 275 150 60 565 950 1,100,000
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Select Structural 1850 1100 90 565 1700 1,600,000
No. 1 2"4" thick 1300 730 90 565 1530 1,500,000
No. 2 1150 675 90 565 1530 1,400,000
No. 3 56" wide 675 400 90 565 875 1,200,000
Stud 675 400 90 565 875 1,200,000
Select Structural | 24" thick 1750 1000 90 565 1600 1,600,000
No. 1 1200 700 90 565 1430 1,500,000
No. 2 8" wide 1030 625 90 565 1430 1,400,000
No. 3 625 afa 90 565 830 1,200,000
Select Structural | 24" thick 1500 875 90 565 1600 1,600,000
No. 1 1030 600 90 565 1430 1,500,000
No. 2 10" wide 925 530 90 565 1430 1,400,000
No. 3 565 a2 90 565 825 1,200,000
Select Structural | 24" thick 1400 825 90 565 1530 1,600,000
No. 1 875 575 90 565 1400 1,500,000
No. 2 12" wide 875 525 90 565 1400 1,400,000
No. 3 500 300 90 565 800 1,200,000

* Southern Pine Inspection Bureau

Copyright © Marcel Dekker, Inc. All rights reserved.
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Table 3.4a Size Adjustment Factor C; for Southern Pine

Including Mixed

For dimension
Tumber 4 in. thick,

For 12 in. and wider

& in. and wider lumber
Cy L1 0.9
Table 3.4b  Wet Service Adjustment Factor Cy
Type of stress F F F, F. F, E
Cy 0.85% 10 0.97 0.67 0.8% 09

* When (F) (C;) = 1150 psi, Cy = L0
+When (F) = 750 psi, Cy = L0

Table 3.4c Flat Use Factor C,,

Thickness (in.)
Width (in.) 2and 3 4

2and 3 1.0 -

4 11 L0
] 11 1.05
B 115 1.05
8 115 1.05

10 and wider 12 L.l

Copyright © Marcel Dekker, Inc. Al rights reserved.




Table 3.4d Shear Stress Factor Cy

Appendix B

Length of split
on wide face of

Length of split on
wide face of Hn.,
(nominal) and

Size of shake* in
24n. (nominal) and

or more

or more

24n. (nominal) lumber Cy thicker lumber Cy thicker lumber Cy
No split 2.00 No split 2.00 No shake 2.00
Yo % wide face 1.67 Y2 % narrow face 1.67 Y ¥ narrow face 167
¥i ¥ wide face 1.30 ¢ % narrow face 1.0 Yy narrow face 1.a0
1 % wide face 1.33 1 % narrow [ace 1.33 Ys narrow face 1.33
1-4 ¥ wide face or more L0 1-Y2 ¥ narrow face 1.00 iy ¥ narrow face 100

* Shake is measured at the end between lines enclosing the shake and perpendicular to the loaded surface.
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Table 3.5 Base Design Values for Visually Graded Southern Pine Dimension Lumber

Design values in pounds per square inch (psi)
Tension| Shear | Compression |Compression| Modulus
parallel | parallel |perpendicular|  parallel of |Grading
Species and Size Bending|to grain |to grain| 1o grain to grain | Elasticity| Rules
commercial grade classification F E F, F., E E  |Agency
SOUTHERN PINE
Dense Select Structural 3050 | 1650 | 100 660 2250 |1,900,000
Select Structural 2850 | 1600 | 100 565 2100 1,800,000
Non-Dense Select Structural 2650 | 1330 | 100 480 1950 |1,700,000
No. 1 Dense 2000 | 1100 | 100 660 2000 |1,800,000
No. 1 2"4" thick 1850 | 1050 | 100 565 1850 (1,700,000
No. 1 Non-Dense 1700 | 900 | 100 480 1700 {1,600,000
No. 2 Dense 24" wide 1700 | 875 | 90 660 1850 {1,700,000
No. 2 1500 | 825 | 90 565 1650 |1,600,000 SPIB*
No. 2 Non-Dense 1330 | 775 | 90 480 1600 (1,400,000
No. 3 80 | 475 | 90 565 975 |1,400,000
Stud &5 | 500 | 90 563 975 |1,400,000
Construction 274" thick 1100 | 625 | 100 565 1800 (1,500,000
Standard 625 | 330 [ 90 565 1500 {1,300,000
Utility 4" wide 00 ( 17 9 565 975 1,300,000
Dense Select Structural 2700 | 1500 | 90 660 2150 |1,900,000
Select Structural 2550 | 1400 | 90 565 2000 1,800,000
Non-Dense Select Structural 2330 | 1200 a0 480 1850 (1,700,000
No. 1 Dense 1730 1 90 1 90 660 1900 11,800,000
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No. 1 2"4" thick 1650 | 900 | 90 563 1730 {1,700,000
No. 1 Non-Dense 1500 | 800 [ 90 480 1600 |1,600,000
No. 2 Dense 56" wide 430 | 75| 0 660 17350 {1,700,000
No.2 1250 | 725 | 90 363 1600 |1,600,000
No. 2 Non-Dense 1150 | 675 | 90 480 1500 |1,400,000
No.3 70 | 425 | 9% 63 925 |1,400,000
Stud M| 45| 9 363 925 |1,400,000
Dense Select Structural 2450 | 1330 | 90 660 2050 11,900,000 SPIB
Select Structural 2300 | 1300 | 90 563 1900 |1,800,000
Non-Dense Select Structural 2100 | 1100 | 90 480 1730 |1,700,000
No. 1 Dense 2"4" thick 1650 | 875 | 90 660 1800 {1,800,000
No. 1 1500 | 825 | 90 563 1650 (1,700,000
No. 1 Non-Dense 8" wide 1350 | 725 90 480 1350 {1,600,000
No. 2 Dense 1400 | 675 | 90 660 1700 {1,700,000
No. 2 1200 | 630 | 90 563 1550 {1,600,000
No. 2 Non-Dense 1100 | 600 | 90 480 1450 |1,400,000
No.3 700 | 400 | 90 563 875 1,400,000
Dense Select Structural 2150 | 1200 | 90 660 2000 11,900,000
Select Structural 2030 | 1100 | 90 563 1850 |1,800,000
Non-Dense Select Structural 1830 | 930 | 90 480 1750 |1,700,000
No. 1 Dense 2"4" thick M0 | 77| 90 660 1730 |1,800,000
No. 1 1300 | 725 | 90 5363 1600 (1,700,000
No. 1 Non-Dense 10" wide 1200 | 630 | 90 480 1500 {1,600,000
No. 2 Dense 1200 | 625 [ 90 660 1630 {1,700,000
No. 2 1000 | 575 | 90 563 1500 {1,600,000
No. 2 Non-Dense 0350 | 550 | 90 480 1400 |1,400,000
No.3 600 | 325 | 90 563 850 |1,400,000
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Table 3.5 Continued

Design values in pounds per square inch (psi)

Tension| Shear | Compression |Compression|Modulus
parallel | parallel |perpendicular|  parallel of |Grading

Species and Size Bending |to grain|to grain| to grain to grain  |Elasticity| Rules
commercial grade classification | F, F F, F, E E | Agency
Dense Select Structural 2030 | 1100 | 90 660 1950 {1,900,000

Select Structural 1500 | 1050 | 90 565 1800 {1,800,000
Non-Dense Select Structural 1730 | 900 a0 480 1700 1,700,000

No. 1 Dense 24" thick 1350 | 725 | 9% 660 1700 {1,800,000

No. 1 1250 | 675 | 90 565 1600 {1,700,000

No. 1 Non-Dense 12" wide* 1150 | 600 | 90 480 1500 1,600,000

No. 2 Dense 1150 | 575 | 90 660 1600 {1,700,000

No. 2 or5 | 550 | 9% 565 1450 |1,600,000

No. 2 Non-Dense 600 | 525 | 9% 480 1350 {1,400,000

No.3 Ga | 3| W 565 825 |1,400,000

SOUTHERN PINE (Dry service conditions—1%% or less moisture content)

Dense Structural 86 21/2"4" thick | 2600 | 1750 | 155 660 2000 {1,800,000
Dense Structural 72 2200 | 1430 | 130 660 1650 (1,800,000 SPIB
Dense Structural 65 2" & wider 2000 | 1300 | 115 660 1500 {1,800,000

SOUTHERN PINE (Wet service conditions)

Dense Structural 86 21/2°4" thick | 2100 | 1400 | 145 40 1300 (1,600,000
Dense Structural 72 1750 | 1200 | 120 40 1100 [1,600,000{ SPIB
Dense Structural 65 21/2" & wider | 1600 | 1030 | 110 440 1000 (1,600,000

* Southern Pine Inspection Bureau
From National Design Specification for Wood Construction 1991
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Table 3.52 Wet Service Adjustment Factor Cy

Tvpe of sfress F F F, E. E, E
Cy 1.00 L0 100 0.67 0.91 100
Table 3.5b  Shear Stress Factor Cy

Length of split on wide Size of shake™ in 3in,

face of 3n. (nominal) (nominal) and thicker

and thicker lumber Cy lumber Cy
No split 200 | No shake 2.00
Yo % narrow width LAT | U ¥ narrow face 167
3y % narrow width 150 | % % narrow face 1.30
1 % narrow width 133 | Y X narrow face 1.33
1% X narrow width LO0 | % % narrow face or more 100

Copyright © Marcel Dekker, Inc. All rights reserved,

* Shake is measured at the end between lines enclosing the shake and perpendicular to
the loaded surface,
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Table 3.6 Design Values for Visually Graded Decking

Design values in pounds per
square inches

Species and
commercial grade Size classification F; l Fo J E
Douglas Fir-Larch
Select Dex 2—4 in. thick 1750.0 625.0 1,800,000
Commercial Dex 6-8 in. wide 1450.0 6525.0 1,700,000
Hem-Fir
Select Dex 2-4 in. thick 1400.0 405.0 1,500,000
Commercial Dex 6-8 in. wide 1150.0 405.0 1,400,000
Redwood
Select, Close Grain 2 in. thick 1850.0 — 1,400,000
Select 1450.0 — 1,100,000
Commercial 6 in. and wider 1200.0 —_ 1,000,000
2 in. thick,
Deck heart 4 in. wide 400.0 420.0 900,000
and
2 in. thick,
Deckicomiiod 6 in. wide 7000 | 4200 900,000

Southern Pine (Dry service conditions—19% or less moisture content)

Dense Standard 2-4 in. thick 2000.0 660.0 1,800,000
Dense Select 1650.0 660.0 1,600,000
Select 1400.0 565.0 1,600,000
Dense Commercial 1650.0 660.0 1,600,000
Commercial 2 in. and wider 1400.0 565.0 1,600,000

Southern Pine (Wet service conditions)

Dense Standard 24a=4 in. thick 1600.0 440.0 1,600,000
Dense Select 1350.0 440.0 1,400,000
Select 1150.0 375.0 1,400,000
Dense Commercial 1350.0 440.0 1,400,000
Commercial 2 in. and wider 1150.0 375.0 1,400,000

From National Design Specification for Wood Construction 1991

Table 3.6a Wet Service Factor (C))*

Type of stress F; F, E
Cy 0.85% 0.67 0.9
* For Southern Pine use tabulated design values for wet service conditions without further
adjustment,

T When (F) (Cr) = 1150 psi, Cyy = L0,

Copyright © Marcel Dekker, Inc. All rights reserved.
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Table 3.7 Load Duration Factor (C,)

Load duration Cr Typical design load
Permanent 0.9 Dead load

10 years 1.0 Occupancy live load

2 months 115 Snow load

7 days 1.25 Construction load

10 minutes 1.6 Wind /earthquake load
Impact 210 Impact load

From National Design Specification for Wood Construction 1991

Table 3.8 Temperature Factor (C))

In service [
moisture
Design values content T = 100°F 100°F < T = 125°F 125°F < T = 150°F
F,E Wet or dry 1.0 0.9 0.9
Fy, F,F,and F,, Dry 1.0 0.8 0.7
Wet 1.0 0.7 0.3

From National Design Specification for Wood Construction 1991

Table 3.9 Bearing Area Factor (C)*

B or
I; (in) 05 1.0 15 2.0 3.0 4.0 more

Gi L7 | 138 | 125 | 119 | 113 | 110 | 100

*Far round bearing area such as washers, the bearing length /; will be equal to the
diameter.
[rom National Design Specification for Wood Construction 1991
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Table 3.10  Key to Span Rating and Species Group

Span Rating (APA RATED SHEATHING grade)

12/0 16/0 20/0 24/0 32/16 40/20 48/24

Span Rating
KEY TO SPAN s
RATING AND Thickness IO LOUR )
SPECIES GROUP (in) 16oc 200c 240c 48oc
For panels with “Span Rating” as across 5/16 § 3 1
top, and thickness as at left, use stress
for species group given in table, 3/8 i1
15/32&1/2 § 10
19/32 & 5/8 4 1
(1) Thicknesses not applicable to APA ~ 23/32 & 3/4 4 ]
RATED STURD-LFLOOR
(2) For APA RATED STURD-IFLOOR 24 /8 3¢

oc, use Group 4 stresses,
11/8

From Plywood Design Specifieation by The American Plywood Association 1997,
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Table 3,12 Effective Section Properties for Plywood
FACE PLIES OF DIFFERENT SPECIES GROUP FROM INNER PLIES
(INCLUDES ALL PRODUCT STANDARD GRADES EXCEPT THOSE NOTED IN TABLE 2)

Stress applied parallel to face rain  Stress applied perpendicular o face grain

’ [ B b I B b0
Effective Moment Effective  Rolling Moment Effective  Rolling
Nominal Approximate thickness A of osecon sher A of osection hew
thickness weight  forshesr Area  inerin modulus constant Avea  inerfia modulue constant
(in) () () (0¥ (48 (Y (Y8 @Y @Y @Y @yh
Unsanded Panels
5/161 W 0268 140 002 012 259 00 0001 008 4497
38l 11 028 186 0009 012 310 079 0002 008 544
1o/3-& 12U L 028 2290 007 023 3% L0 o00M Q0% 2440
16/32- & 5/&L & 039 230 020 039 0 1% 0010 0091 3106
ATRI R 2 045 3 02 049 645 laes 0036 022 3613
118U 26 0607 39 030 06 TIN 1%0 012 037 47
H 300 082 396 049 0&9 94 315 0210 0660 658
H/EU 33 089 475 067 1047 9%0 30m 0288 07R 74l
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Table 3.12 Continued

Stress applied parallel to face grain

Stress applied perpendicular to face grain

t I i) b/Q I K§ b/Q

Effective Moment Effective  Rolling Moment [Effective  Rolling
Nominal Approximate thickness A of  section  shear A of  section  shear
thickness weight  forshear Ares  ineria modulus constant  Area  inerfia modulus constant
(in.) {psf) (n)  (o¥/f) (') (ol/f) (2/f) @R (YF) @YH @YD
Sanded Panels
1/48 0.8 0.267 099 0008 0059 2010 D348 0001 0003 2019
11/325 10 (.284 099 0019 0083 2765 0417 0001 0016 2589
3/88 11 0.288 1307 0027 0125 3088 0626 0002 0 0028 3510
15/328 14 0421 1947 0066 0214 4113 1204 0008 0067 24
1/28 15 (425 1947 0077 0236 4466 1240 0.009  0.087  27R2
19/325 L7 0.546 2423 015 0315 5471 1389 0021 0137 2861
5/88 18 0,550 2475 0129 0339 5824 1528 0027 0164 3119
23/328 21 (.583 282 0179 0389 6.581 1737 0050 0231 3818
3/45 22 (1.568 288 0197 0412 6762 2081 0063 0285 4079
7/88 2.6 (.586 2942 0278 0515 8050 2651 0104 0394 5078
1§ 30 0.817 371 0423 0664  B8R2 3163 0185 0591 7031
11/88 33 0,836 3854 08 0820 9883 380 0271 0744 BAZE
Touch-Sanded Panels
1/2T 15 0.342 2698 008 0271 4252 115 0006 00BL 2746
19/32- & 5/8T 18 0,408 2354 0128 0327 5346 155 0016 0135 3220
23/32- & 3/4T 22 (.439 275 0193 0.398 6.589 1622 0032 0219 3635
L1/8T 33 (839 4548 0633 0977 11258 4067 0272 0743 853

From Plywood Design Specification by The American Plywood Association 1997,
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Table 3.13  Effective Section Properties for Plywood (Structural I and Marine)

STRUCTURAL I AND MARINE
Stress applied parallel to face grain  Stress applied perpendicular to face grain
# I K§ b/Q I KS lb/Q
Effective Moment Effective  Rolling Moment Effective  Rolling
Nominal Approximate  thickness A of section  shear A of section  shear
thickness weight  forshear  Area  inertia modulus constant Area  inertia modulus constant
{in) (psf) in)  (nX/f) (ni/f) (@XM i/ (i) (o) (YR (nl/f)
Unsanded Panels
5/16U 10 0.356 1.619 0022 0126 2567 L188 0002 0029 6037
3/&U 11 0.371 2226 0041 0195 37 1438 0003 0,043 7.307
15/32-& 1/2U 15 0.535 219 0074 0279 4157 2175 0012 0118 2408
19/32- & 5/8U 18 0.707 3464 0134 0437 5685 272 0045 0240 3072
23/32- & 3/4-U 22 (.739 4219 0236 0549 6148 2813 0064 0299 3540
718U 26 017 4388 0346 0690 6948 3510 0131 0457 4722
U 30 1088 5200 0529 0922 8512 5661 0270 0781 £.435
11/8U 33 1.118 665 051 1164 94061 5.542 0408 0999 78R

Copyright © Marcel Dekker, Inc. All rights reserved,
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Table 3.13 Continued

Stress applied parallel to face grain  Stressapplied perpendicular to face grain

f; I KS§ [b/Q I KS 1b/Q

Effective Moment Effective Rolling Moment Effective  Rolling
Nominal Approximate thickness A of section  shear A of section  shear
thickness weight  forshear  Area  inertia  modulus constant  Area  inertla  modulus constant
(in.) (pef) (n) @) (oY) Y @Y% @/ @Y/R) @R ()
Sanded Panels
1/45 0.8 0.342 1280 0012 0083 2009 0626 0000 0013 2723
11/328 10 (1.365 1280 0026 0133 2784 0751 0001 0023 339
3785 11 0.373 L6800 0.038 0177 3086 L1126 0.002 0033 4827
15/32:8 14 0.537 1947 0067 0246 4107 2168 0009 0003 2405
1/25 L5 (.545 1947 0078 0271 4457 2232 004 0123 2T
19/328 L7 0.709 3018 0116 0338 55686 2301 0034 0199 2811
5/88 18 0717 3112 0131 0381 59 2781 0045 0238 3073
237328 21 0741 373 0183 0439 6109 3126 0085 0338 3780
3/48 22 0.748 3848 0202 0484 GIRG 3745 0108 0418 4047
/88 26 077 3952 0288 0569  7H3 4772 0179 0579 GMde
18 30 1.091 5215 0479 0827 7978 5693 0321 070 6981
11/88 33 1121 5093 0623 0855 BB4L T2 0474 1098 B3TT
Touch-Sanded Panels
1/2T 13 0.543 2698 0084 0282 4511 2486 0020 0162 2720
19/32- & 5/8T 18 0707 3127 0124 0349 5500 0 2799 0050 0 0259 3183
23/32- & 3/4T 22 (.739 4059 0201 0489 6592 3625 007R 0330 359

From Plywood Design Specification by The American Plywood Association 1997,
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Table 3.14 Allowahle Stresses for Plywood (psi)*

ALLOWABLE STRESSES FOR PLYWOOD (psi) conforming to Voluntary Product Standard PS 1-95 for
Construction and Industrial Plywood. Stresses are based on normal duration of load, and on common
structural applications where panels are 24” or greater in width. For other use conditions, see Section 3.3 for

modifications,
(rade stress level”

Species ) 43

group of
Type of stress faceply  Wet Dry Wet Dry  Dry only
EXTREME FIBER STRESS IN BENDING (F)) 1 1430 2000 1150 1630 1630

Fi
TENSION IN PLANE OF PLIES (F) & 2,3 980 1400 820 1200 1200
Face Grain Parallel or Perpendicular to Span ~ F, ‘ 940 1330 T80 1110 1110
(At 45° to Face Grain Use 1/6 F)
COMPRESSION IN PLANE OF PLIES 1 970 1640 900 1540 1540
2 730 1200 680 1100 1100
Parallel to Perpendicular to Face Grain F, 3 610 1060 580 G40 490
(At 45° to Face Grain Use 1/3 F) i 610 1000 280 630 630
SHEAR THROUGH THE THICKNESS® 1 155 190 155 190 160
Parallel or Perpendicular to Face Grain £ 2,3 120 140 120 140 120
(At 45° to Face Grain Use 2 F,) 4 110 130 110 130 115
ROLLING SHEAR (IN THE PLANE OF PLIES) Marine & 63 7 63 73 —
Structural 1
F

Parallel or Perpendicular to Face Grain All Other® 4 53 4 53 48

(At 45° to Face Grain Use 1-1/3 F)

Copyright © Marcel Dekker, Inc. All rights reserved.
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Table 3.14 Continued

Grade stress level™

e $1 $2 $3

group of
Type of stress face ply  Wet Dry Wet Dry  Dry only
MODULUS OR RIGIDITY 1 70,000 90,000 70,000 50,000 82,000
(OR SHEAR MODULUS) 2 60,000 75000 60,000 75000 68000
Shear in Plane Perpendicular to Plies G 3 30,000 60,000 30,000 60,000 55000
(through the thickness) 4 45,000 50,000 45,000 50,000 45,000
(At 45° to Face Grain Use 4G)
BEARING (ON FACE) 1 210 340 210 340 40
Perpendicular to Plane of Plies E, 23 135 210 135 210 210

4 105 160 105 160 160

MODULUS OF ELASTICITY IN 1,500,000 1,800,000 1,500,000 1,800,000 1,800,000

1
BENDING IN PLANE OF PLIES 2 1,300,000 1,500,000 1,300,000 1,500,000 1,500,000
E 3 1,100,000 1,200,000 1,000,000 1,200,000 1,200,000
1

For Grain Parallel or Perpendicular to Span 900,000 1,000,000 900,000 1,000,000 1,000,000

(1) See pages 12 and 13 for Guide,

To qualify for stress level &1, gluelines must be exterior and veneer grades N, A, and C (naturel, not repaired) are allowed in either face
or back.

For stress level 52, gluelines must be exterior and veneer grade B, C-Plugged and D are allowed on the face or back.

Stress level 53 includes all panels with interior or intermediate (IMG) gluelines,

(2) Reduce stresses 25% for 3-laver (4- or 5-ply) panels over 5/8" thick. Such layups are possible under PS 1-95 for APA RATED SHEATHING,
APA RATED STURD--FLOOR, UNDERLAYMENT, C-C Plugged and C-D Plugged grades over 5/8" through 3/4" thick.

(3) Shear-through-the-thickness stresses for MARINE and SPECIAL EXTERIOR grades may be increased 33%. See Section 3.8.1 for cond-
tions under which stresses for other grades may be increased.

* Stresses are based on normal duration of load, and on common structural applications where panels are 24 in. or greater in width.
From Plywood Design Specification by The American Plywood Association 1997,
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Table 3.15 Design Equations for Different Support Conditions

Type One span | Twospans | Three spans
1 : ;
Bending moment (in.h) M= i M= ur M= ur
9% 96 120
Shear (b R I
2 96 2
Rl ifa i
Deflection (in.) PR W A I o
{608EI 2220E] 1T40E1

Notation:

[ = length of gpan (in.)

w = uniform load per foot of span (Ib/ft)

E = modules of elasticity (psi)

[ = moment of inertia (in.})

Source: Reproduced from the 1998 edition of Construction Methods and Management by
5. W. Nunnally, with the permission of the publisher, Prentice-Hall. Table 12-3, pp. 340-
1,
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Table 3.16  Bending Moment, Shear, and Deflection Equations*

Design condition

Support conditions

(One span

Two spans

Three or more §pdns

Bending
Wood

Plywood

Shear
Wood

Plywood
Deflection

T L
180

ul

! /2
e 9.3(@)
i

{ 112
HB@)

W

f 178
g 4.0&(@)

=167 4 94

W

E=2-1M+2d

w

oo 5.51(@) '

w

Copyright © Marce] Dekker, Inc. All rights reserved,

ul

|12
= 9.3( @J

W

1= 9.3( @)

W

i 1/8
= :1.0;:@)

FA

W

[=128-4+24

1=199F8/Q L o5

w

e 6.36(@)

w

§ 13
[ = 2.31(5)

i

1=133F4 L g

il

J:QQM+EQ’
w

"
W

[=646 (—

\ 144
Ji= 2.13(2)

% {
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4\ 1/3 P T
ikt = 15?(9) szzm(f_f) 1.9:1(@
20 ) ) w,
CiA AT AT
ra=-L ;:13-;(%) - 12 10[
360 W w w
Notation:
l = length of span, center to center of supports (in.)
F, = allowable unit stress in bending (psi)
FES = plywood section capacity in bending (b x in./ft)
F. = allowable unit stress in compression parallel to grain (psi)
F.. = allowable unit stress in compression perpendicular to grain (psi)

Flb/Q = plywood section capacity in rolling shear (Ib/f)

F, allowable unit stress in horizontal shear (psi)

I = actual unit stress in compression parallel to grain (psi)

Fi = actual unit stress in compression perpendicular o grain (psi)

£ = actual unit stress in tension (psi)

A = area of section (in.9)*

E = modulus of elasticity (psi)

{ = moment of inertia (in4)*

P = applied force (compression to tension) (Ib)
5 = gection modulus (in%)*

A = deflection (in,)

b = width of member (in.)

d depth of member (in.)

i = uniform load per foot of span (h/ft)

*For a rectangular member: A = bd, § = ba*/6, [ = bd*/12,
Reprinted by permission of Prentice Hall

Copyright © Marcel Dekker, Inc. All rights reserved.




Appendix B

Conversion of Units of Measure Between U.S. Customary System And Metric System

Multiply by To obtain
cm 0.3937 in
cms 0.061024 in3

ft 0.3048 m
ft3 0.028317 m3
Ft-b 1.35582 J
in 2.5401 cm
in3 16.387 cms
Kg 2.20462 Ib
Km 3280.8 ft
Km/hr 0.62137 Mi/hr
KPa 0.14504 Ib/in2
Ib 4.4482 N
Ib/in2 6894.8 Pa
m 3.28083 ft
m3 35.3147 ft3
N 0.22481 Ib
ft 125 in
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Case Study Drawings
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