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TABLE 4-1 ..IBUUII UNIFORMLY DISTRIBUTED LNE LOo\DS, L..AIID"HIIIUM COHCElfTlUlTED LNE LOADS 
_ ...,or .... 

(see IWIJdtmtJ4J) 

Aoceu 800r 1,-aDI
 
Oftlcc ...

"-........
 

Atmorie! aDd drilllOClIDI 
MlIItIDbly Ma..tIIeaIen
 

F'tMd lINts ~ 10 Boor)
 
1.oIIIBos=-(_....y) 

-
Ooon 

..........C_ 
l )Om cmc--" two-fImiIy ~ ooIy, aDd DOl a.ceediDI Joott1 (9.3 m

Illd'-.w ",011_1 
e.twaIkI for__ceacced 

Corridon I..... 0Iber ftocn. tame as teneduceotaR ~
 
DoDcebalbaDd ..........

Docks(_ .... roo/) 

Same .. ilia .... or b'dIe type of '..'
 
DiDiqrooms 1Dd~ -
DwdIlop(_R._iJ1 
EIcwator nIK!ltDe room II'8liIIll (OD lml of" in.2 f.UIO--D 
.._"""__ m" ...... 

COD IfU of I in.2 t64S_n 
Do _'''';':.1 <DIy
 

Fl-S_
 

~(pelMDaetvchk:le.onIyl 
1>ucklI ond""" 

GdDdIbmdJ (1M sradiMIU Md amIlU.1lk«:IItm) -G .......... .... _
"'=m.......-

Oxridan _""'_-.--(...,....".,ial) 
LIbari<. 

'ReadiDl ndIII 
Stock_
 
Oxridan .-""'_
 

ManuioclutIng
 

~y .........
 
Oftlcc_
 

File met COIIIP*f lQORIS sbaU be daipd far bcmc:r Ja.b
 
bated oa U'ic"S '
 

LoIIbIes ...tlnt-llo<r~ 
Oftlco.
 
CoIridan _""' ....
 

PaIIll~ 
<:e.......
 
Corridon 

Reside...
 
DweJliDp (ooe- aDd nvo-6Imily)


URi' '.:He aaica wiIbouL
 
U';""±'+'e lIIies.ida.;:;:ae
IbbitIbIe atticI:..~ __
 

. AU odK:r ateu cxc:ept stain aDd balconies
 
HOlds aud InIIIIilillnily houM:l
 

_ ...... ondCXllTiob. .....iag_ 
Public t'OOITlS aDd corridors servinidiem.
 

Reviewbur ......
 

...u;::., 

50 (2.4) 
100 (4.79) 
150 (7.181 

60 (2.87) 
100('.79) 
100 (.(.19) 
JOO (4.79) 
150 (7.18) 

100 ('.79) 
60(7.87) 

" (3.59) 

'" (1.92) 

'00 C'.79) 

100(4.79) 

100 (4.79l 

100 (4.79) 
'" CI.92) 

See Sec:tlon4." 
.. CI.92)"-' 

I 
100 C4.79) I 

SeeSecdoa ..... 

60 (2.87) 
"U.92) 
80(3.83) 

6O(2.1l7) 
1:50(7.18)"' 
80 (3.83) 

I~ C6.00) 
250 CII.97) 

" 0.59) 

100(4.'79) 
50 ('l.<lO1 
80 0.83) 

"'(1.92)
100 (4.79) 

10 (0.48) 
"'(0.96)
3D (1.A4) 
40 (1.91) 

.. (1.92) 
100 (4.79) 

'OOC'.79)" 

;; 

2.000(8.9) 
2.000(8.9) 

:lOOU.]3) 

:lOOU.33) 
200(0.89) 

1.l1Ol('.45) 
1.... (• .45) 
J.(1Ol C'.45) 

1.000C'.45)
1.000 (4.45) 
1.000 (4AS) 

2.000 (8.90) 
3.... CI3.40) 

2.000 (1.90)
2.000 (8.90)
2.000 (8.90) 
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748 Appendix B. Typical Properties of Selected Materials Used in Engineering,,5 
(U.S. Customary Units) 

Continued from page 746 

50 

110 
150 

80 

68 
75 

4 
3 
2 
4.1 

0.35 
0:35 

0.4 

10 
8 
6 
9.6 

6.5 

9 
8 

5 
4 
2 

12.5 
11 

35 
18 
12 
7 

14 

Magnesium Anoys 
Alloy AZ80 (Folging) 
Alloy AZ31 (Extrusion) 

TIIaDi.m. -".' - : ".~' 

AllO): (6% AI, 4'l!t:.V)" 

Monel AnDy 400(N1-Cu) 
Cold-worla:d 
Annealed 

cui>i:,j

~,' 

Thober, air dry ~ 
Douglas fir Z.1.~ 

Spruce, Sitka z-~.~ 

~:"~:~~_p~/ L" 
" ':~, :"i,.·~,_'; " :. 

W1li 
'Red'",' 
Westein' heUJock 
Shagborlc hickory 
Redwood 

'Co=~'7~":>i=:~ '" 
Plasdcs 

Nylon, type 616, 0.0412 11 
(molding compound) 

Polycart>onate 0.0433 9.5 
Polyester, PBT 0.04&4 8 

(thermo lastic) 
-~~ .~---- :.;~;B::o;m 

, Poly' , ", 0;~74c' 
Vmjil, i, ." :'Q:0520 ' 

Rubber 0.033 
GlanilC (Avg. values) 0.100 3 
Marble (Avg. values) 0.100 2 
Sandstone (Avg. values) 0.083 I 
Glass. 98% silica 0.079 

IProperd.es of metals wry widely as a result of variations in comp:lSition, heal. treatment. and mecbanjcal working.
 
2For dueti Ie metals the compression strength is geoc:rally assumed to be equal to the lensioo streqtb.
 
lOffset of 0.2 perccm.
 
'TImber properties ore ro< loading puolIellO dle grain.
 
'See also Mtuis.' Medumicol Engineerill.g Handbook, 10th ed, McGraw-HiD. NeW York. 1996; AM.ual Book ofASI'M. American Society for Testing Mab:ri

als. Pbiladelphial. Pa.; MeUJu Handbook. American Society for Mdals, Metals Park. Ohio; and AlwniluurlLM.rign Morwal. 1bc: AJumiown AS!Ociarion. Wasb

i.ngton, OC.
 

TIl 

Me 
( 

} 

Cu 

} 

( 

TIn 
[ 

S 
S 
V 
P 
V 
R 
V 
S 

't' R 

Cor 
lV 
H 

Plw 
N 

Po 
Po 

Po 
Po 
V 

Rub 
Grar 

,;\ 

" Marl 
~' Sane 

l: Glas 
'.'~ 'Prope

:i: 2For dl 
lOffsel 
+rimbl 
'See ai 
als. Ph 
ington 



Project: L./tP Btt¥-''' t:. Wru kl'"V4 Job No, Sheet: of 

Item: Designer:J. (JLvw Date: ZAIIIO 

Checker: Date: 

Grid: 118" 

, 

I 
t 

I 



Job No. Sheet of 

Item: LAoJ Designer: J. a.....J) Date: ~/l7/10 

Checker: Date: 

Grid: lI8" 

, 

-I+ss·ne. 2 - 2Jc Ji/- . s.Pd:'< 1.1II'f) J,{ N' ~"I'WO.~ $",Ae.,.~ 

r----,-- ~ It. 

tJHH+--~'n 
SPI.<Ete 

~ "'m_ /t"£D-..J"U (;; ".~ftJ' 

~ ~snl'l/.tR. sm,,", rRI,.. j $~. e. z. S PLF 



Project: '-- &n'ta U'k-L ~1WtH.. Job No. Sheet: of 

Item: mfl Y20f6JUJH Designer: J . .::>........D Date: M7ltD 

Checker: Date: 

Grid: 1/8" 

Jl.~F. ~'F Ic.kr-D~) Zo,,' ipI71"·J Itt....... t.£ S"n $ a-.S/Ii"1
tt.nD"'~ 
, , - : 

It inu/(/,f' ~ ''''''lit /ISS "G, 1m." 1 M'I~lc.AI" Wbol> C_-.L. 

A~ ,I., 88,~ >.4, 

___50 ~ ~I~f~.s, _~_~"-

-.-~'f~£- L.:iSntG-~.ie- :""i-~AI~ -ST'''~-ii- -~1~1- - /tf..-cdiJ-;;r- p;.L --l'tiO,Fruf1M1 ~~.~-, , 
6eNSlIN t: S~$S' rr::, 87()1'5,
 

i 1lo~_l)fL. .5~"e.: fv" 135/'S I
 

, LJllfl 

------------ ,-'-- ---------



I 

14 SECTION PROPERTIES 

Teble 18 Section Pntpertl.. of Stendllfd Dreued (MS) sewn ·LumlJer 

'j 

! 

, , 

-SIze 
bxd 

1x3 
h' 
h6 
1 x 6 
t )<10 
b( HI: 

2x 3 
2 x • 
h5 
2 x 8 
2)( 8 
2)(10 
2)( 12 
2x ,4 

--ilbo ($48) 
bxd 

)Qal!l;Rta 

314 x 2--112 
i 314)( 3-1/2 

314)( 5-1/2 
314)( 7~1/4 

314)( 9-1/4 
314 x"11·114 

1·112)( 2-1/2 
1-112)( 3-1/2 
1-1/2)( 4-'/2 
1·1I'ol)( 5-1fl 
1~112)( 7·1/4 
1-112)( 9-1/4 
'·1/2)(11·1/4 
'·112)( 1~1/4 

X-XAXIS 

Aloe -.. -. .. -. - -A s" I", ... WI ~ 

1.1176 0.781 0J1T7 
2.825 1.631 2.880 
4.125 3.781 10.40 
M38 8.570 23.82 
8.938 10.70 48.47 
8-4S8 lS~ 811.99 

3.750 1.583 1.953 ..- 3..... 5.859 
8.750 5.0&3 11.39 
8.2S0 

7'5f.... 
20.80 

10.88 13.1. 47.58 
18.118 21.311 -18.88 31.M 118.0 
19.88 43.811 290.8 

y-y AXIS--. ..- -s" I" 
WI ~ 

0.234 0.068 
0.328 0.123 
u.s18 0.193 
0.880 0.256 
0.867 0.325 
1.055 0._ 

O.lllIIl 0.703 
1.313 0_ 
1.888 1286 
2.083 1.547 
2.718 2.DSll 
3_ 2.802 
4219 3.184 
4.959 3.727 

21> b'II' 

0.328 
0_ 
0.716 
D..... 
1.204 
1._ 

0.851 
0.911 
1,.172 
1.432 
1.8882_ 
2.9S0 
3.451 

~ IIIIdII ~_ ..._i0oi (bill 

.. pIoce"" donolIy" - """*' 
Sl b'II' ll& b'II' .., ..... .e b'II' 

0.391 0.4S8 0.621 0.sll8 
0.507 0.638 0.728 0.820 
O.ll5ll 1.<103 1.148 1.2118 
1.198 1.322 1.610 1._ 
1.445 1.888 1.927 2.188 
use 2.051 2.344 2.1137 

0.781 0.911 1.042 1.172 
1.1». 1.278 

,_ 
1.641 

1.406 1.841 1.87~ 2.11l9 
1.719 2.005 2.292 2.578 
2.288 2.843 3.021 3.398 
2.lI81 3.372 3.854 4.336 
3.516 4.102 '.888 5.273 
•.141 4.831 5.521 6.211 

Slb'll' 

0.651 
0.911 
...32I_ 
2.409 
2.930 

1.302 
1.823 
2.344 
2_ 
3.n8 
4.818 
5.859 
6.901 

3x. 
3x 5 
3x 8 
3x 8 
3x',O 
3)( 12 
3x '4 

2-1/2)( ,3-1/2 
2·112)( 4-'/2 
2-1/2)( 5-112' 
2-1!2x 7~1~ 

2-1/2)( 9-1/4 
2·112)(11·1/4 
2·1fl)(13-1/4 

6.750 
11.25 
.1&75 
18.13 
2S.1S 
28.13 
33.13 

5.1C)ot 
8_ 
12.80
21.90 
36.1is 
52.73 
73.15 

8Jl32 
18.88 
lI4.l18 
~.ap 
184.9 
296.6 
-.6 

3.848 
4.888 
5,728 
7.filJ2 
9.... 
l'.n 
13.80 

4.557 
5.85Il 
7.181 
904.0 
12.04 
14.65 
1.7.25 

U!i18 
,1.853 
2~ 
a147 
4.015 
4.883 
!i.751 

1.823 
2.344 
2.lI85 
3.776 . 
4.818 
5.85Il 
IlJlO1 

2.127 
2.734 
3.342 
4.405 
5.821 
8.838 
8-OS1 

2.431 
3.125 
3.819 
5.035 
8-424 
7.813 
9.201 

2.734 
3.618 
4.297 
5._ 
7.= 
8-7S9 
10.35 

3.038 
3.908 
....n .. 
ll.2ll3 
8.030 
9.788 
11.50 

3x '6 2·112 x 15-1/4 39.13 98.llO 738Jl 15.89 19.88 8-819 7.M3 9.268 10.59 1l.G1 13.24 

4x. 
h5 
h8 

3-1J2 X 3-1/2 
3-1/2)( 4-'/2 
3-1/2)( 6-1/2 

12.25 
15.75 
19.25 

7.148 
".81
17.ll6 

12.61 
28.58 ....... 

7.148 
9.188 
11.23 

12.51 
18-Oll 
19.85 

2.127 
2.734 

,3.342 

2.562 
3-2111 
4.010 

2JTT7 
3.828 
'.878 

3.403 
'.375 
5.347 

3.828 
4.922 
6.018 

4.253 
5._ 
8-_ 

h8 3-1/2)( 7-1/4 26.38 30.86 111.1 14.80 25.90 '.405 5.288 6.166 7.04ll 7.9S0 8.811 
... )( 10 3-1f2)( 9-1/4 32.38 48••91 230.8 II1.8lJ 33.OS 5.821 8.745 7.889 8.993 10.12 11.24 
4)( 12 3-112 x l1-V4 SU8 7S:83 415.3 22.ll7 40.20 8.838 8203 9.570 10.94 12.30 13.67 
4)( ,4$ 
4x18 

3-1/2 x 1S-V4 
3-1!l)( 16-1/4 

4U8 
53.38 

102.4 
135.7 

878-5 
10S4 

27.1)5 
31.104 

47.34...... 8-OS1 
9.268 

9.881 
11.12 

11.27 
12..97 

12.88 
14.83 

14.4$ 
18-68 

18.10 
18-53 

5x 5 +-'12)( 4-1/2 20.25 15.19 34.17 15.19 34.17 3.518 '.219 4.822 5.825 8-328 7.031 

8x8 5-1/2 x 5-112 30.28 27.73 78.2ll 27.73 7828 5.252 8.302 7.352 8.403 90453 10.50 
8x8 
e)( 10 
6x 12 

5-112)( 7·1/2 
5-1/2)( 9-1/2 
5-1fl)( 11·112 

41.25 
52.28 
83.25 

.. 
51.58 
82.73 
1212 

193.4 
393.0 
597.1 

37.81 
47.90 
57Jl1l 

1(M.O 
131.7 
159.4 

7.181 
9.071 
10Jlll 

8.694 
10_ 
13.18 

10.03 
'12.10 
15.37 

11.46 
14.51 
17.57 

12.89 
18-33 
ls.n 

14.32 
18.14 
21.96 

8)( '4 5-1/2 x 13-11,2 . 7~.28 181.1 1128 88.OS 187.2 12.58 15.47 18-OS 20.83 23.20 25.78 
6x 16 
8)( 18 
8)(20
8x22 
6)(2~ 

5-1/2)(15-112 
6-1/2'1<17-112 
5-1/2)(19-112 
5-112)( 21-112 
5-1/2)(23-112 

~~.".3118.3 
129.3 

=~ 848... " 
423.7 
508.2 

1707 
l!458 
SS98-...... 78.16 

88.23 
98.31 
10SA 
118.6 

21'.8 
_8 
270.4 
288.1 
325.8 

14.80 
16.71 
18-82 
2G.S3 
22.44 

17.78 
20.1)5 
22.34 
24.84 
28.93 

20.72 
23.38 
2ll.O7 
28-74 
31.41 

23.88 
28-74 
2S.79 
32.85 
35.90 

28.84 
30.08 
33.52 
38-9. 
40.39 

29.60 
33.42 
37.2. 
41.08 
44.68 

8'1< '8 7-1/2'1< 7-112 58.25 70.31 283.7 70.31 283.7 9.788 11.72 13.87 15.63 17.58 19.53 
8)(10 7-1/2)( 9-1J2 71.25 112.8 535.9 58.06 334.0 12.37 14.84 17.32 19.79 22.27 24.74 
8)( 12 7-112'1< ll-lJ2 86.25 185.3 9SO.5 107.8 -.s 14m 17.97 20.80 23.80 28.95 29.95 
8)(14 
8'1< 16 

7-112)( 13-112 
7-112)(15-112 

lDLa..- ~ 

118.3 
.2p<t. 
300.3 

1538 
2327 

128.8 
145.3 

474.8 
....9 

17.58 
20.18 

21.(19 
24.22 

24.81 
2Il.28 

28.13 
32.29 

31.84 
38.33 

35.18 
40.36 

8)( 18 7-112)( 17·112 131.3 S82.8 3S5O 184.1 815.2 22.79 27.34 31.90 38.48 41.02 45.57 
8x2O 7-1/2 'I< 19-112 148.3 475.3 4834 182.8 888.5 2&.39 30.47 35.55 40.83 45.70 50.78 
8x22 7-1/2)(21-112 1'11.3 &n.8 8211 201.8 756.9 27.911 33.511 39.19 44.79 50.39 55.99 
8'1<24 7-112)(23-112 176.3 lI9O.3 8111 22G.3 828.2 30.80 38.72 42.84 48.98 , 55.08 61.20 

10'1<10 9-112 'I< 9-1f.! IlO.2S 142.8 618.8 142.9 878.8 15.87 18-80 21.94 25.07 28.20 31.84 
10)(12 .1f.! 'I< 11-112 109.3 200.4 1_ 173.0 821.1 18.87 22.78 28.55 30.35 34.14 37.93 
10)(14 .112)(130112 128-3 288.8 llM8 203.1 ll84.5 22.27 28.72 31.17 35.83 40.08 44.53 
10'1<18 9-112)(~ 147.3 380.' 2948 233.1 1107 2S.SIl 30.88 3S.79 40.90 48.02 51.13 
10)(18 .112 'I< - J2 186.3 484.9 424S 283.2 12!lO 28-86 34.84 00.41 48.18 SUI5 57.73 
10)( 20 9-112)( 19-112 165.3 802.1 5870 283.3 13113 32.18 3Ui9 45.03 51.46 57.58 84.32 
10)( 22 9-112'1<21-112 204.3 731.9 7888 323.4 1536 35.48 42.55 48.&1 58.74 83.83 70.92 
10x24 9-1/2 x 23-1/2 223.3 874.4 10270 353.5 1819 38-78 46.51 54.25 82.01 58.n n.52 

AMERICAN WOOO COlNCI. 
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NATIONAL DESIGN SPECIFICATION FOf1 WUOD CO STR ,	 I 

Tabl. 4.3.1 Appilcablllt, of AdJuatment Facto... for S.... Lumber

•	 j
iJ J	 J i 

I	 
;§' ::E~ Jj
 .. .!j ~ ..i	 

~ 

! :~I .S!
 III ~ .a~ J'" 
Fb'=Fb x s;(e.- 9:' ~c;/~ f7;,« 
F;=F. x Co e. CI - Cp - c; -
F;=F. x Co e.- Cl - - - G', -
F(;.L·=Fc..L X - e. CI - - - G, -
F:-F, x Co e. e. - Cp - c; -

" .- _. 
E'=E x - e.- c. 

,/ 

4.3,6.3 For beams of circular cross section with a di
ametergreaterthan 13.5", or for 12" or1arger square beams 

•	 loaded in the plane of the diagonal, the size factor shall be 
determined in accordance with 4.3.6.2 on the basis ofan 
equivalent conventionally loaded square beam ofthe same 
cross-sectional area. 

4,3.6.4 Bending design values for all species of 2" 
thick or 3" thick Decking, except Redwood, shall be mul
tiplied by the size filctors specified in Table 4E. 

I 4.3.7 Flat Use Factor, C", 

When sawn lumber 2" to 4" thick is loaded on the 
wide face, multiplying the bending design value, F.. by 

~ the flat use factors, C/b, specified in Tables 4A, 4B, 4C 
~ and 4F, shall be permitted.if 
II: 
~	 4.3.8 Incising Factor, C. 
[
~. 

l Tabulated design values shall be multiplied by the fol-
II lowing incismg' factm, <", when dimension 1umberis incised 
~.	 "i 
I; psrallel to grain a maximum depth of 0.4", a maximum 
~. length of 3/g", and density of incisions up to 1,1OO!ft2. In
[1 cising factors shall be determined ~y test orby calculation 

~ ::n~~:l:~n properties for incising patterns ex

- - c; 

!'l J.l! J
I 
J J 

~f ..
J 
~ ... f 

-~- 

~ 

- ,~ )- 
- - c,. 

'able 4.3.S Incising FactorS, C. 

DesIgn Value	 c, 
0.95 
0.80 
1.00 

4.3.9 Repetltlye Member Factor, Cr 

Bending design values, F.. in Tables 4A, 4B, 4C and 
4F for dimension lumber 2" to 4" thick shall be multi 
plied by the repetitive member factor, C. = 1.15, when 
such members are used asjoists, truss chords, rafters, studs, 
planks, decking or similar members which are in contact 
or spaced not more than 24" on c~, are not less than 
three in number aiJd are joined by floor, roof or other load 
distributing elements adequate to support the dc?sign load, 
(A load distributing element is any adequate system that 
is designed C1r has been proven by experience to transmit 
the design load to adjacent members, spaced as described 
above, without displaying structural weskness or unac
ceptable deflection. Subflooring, flooring, sheathing, or 
other covering elements and nail gluing C1r tongue and 
groove joints, and through nailing generslly meet these 
criteria.) Repetitive member bending design values in 

F
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30 DESIGN VALUES 

T_b•• 4A Ad,Juetment Feetors 

Flat Use Factor, C.Repetilive Member Factor,C. 
Bending design values, JIb, f~ dimension lumber 2" Bending .design values adjusted by size factors Dr 

to 4" thick shall be multiplied jJy.-the repetitive IDeDIbi:r . based on~use (loadapplied to narrow fiIce). Whel 
dinlCnsion I~ is uSed flatwise (load applied to widfactor, c. .. US. when such members ueused lis joiSts, 
face), the bending design value, Fh> shall also be multib1l~~ chords.ratlcn, studs, planks. decking or siinilar 

members Which ate in c:onllCt 01 spaced not IDOIe tlum plied by the following flat use factors: 
2A" on centers. are notless tban 3 in number and are joined Flat Use Factors, GIl 
by floor, roof01 other load distributing elements adequate 
to support the design load.	 Width 

(depth) 

WetService Factor, c.. . 2" &3" 
When dimr:qsion lumber is used where1noisture c:on-' . 4" 

S"tent Will eJ[~ l~ for an extended time period, desi8n 
6"valuejl sballbe multiplied by the appIopliate wet service . 8" 

factors frolD the following 18b1e:	 . 
JO"&~. 

WetSerfteeF-., eM 

O.BS. 1.0 0.97 0.67 0.8·· 0.9 

bFacto~~	 _ -


Thickness (breadth) 

2"&3" 4" 

1.0 
-1.1 1.0 
1.1 
US 

- US 
1.2 

1.05 
1.05 
1.0S 
1.1 

1ibu1a1ed bending. tenllion aD<!'CQ!J1P1'eSsion parallel to grain designvaluell{(J1 dimension lumber 2" to 4" thick sbal 
be multiplied by the following si7,e factors: . 

SIze FlICtilrs, Cp 

..', "; ..1\' . F, 

Width (fleptb) 2"&3" 47 

Se1cct 

StlUCtl11'al. 
No.1 & Bb'•• 
No.1, No.2, 
No.3 

5" 

6" 
8" 
10" 
12" 

1.5 
14 

LIS 

1.3 
1.2 

LO 
0.9 . 

1.1 



I Tabl. 2.3.2 Fre tl~ U.... Load 
1 

• _----Du--t-I-OD-F-a-Gt-o-I'S-,-C-D- -- 

Load Duration CD Typical DeoIgn Loads 

Permanent 0.9 Dead Load 
Ten years 1.0 ~LiveLoad 

Two IDODths l.l5 Snow Load 
Seven days 1.25 Construction Load 
Ten minutes 1.6 WindlEarthquake Load 
Impaot' 2.0 Impact Load 
I. Load__ sbal1 001 oppIy III _ of oINIiciIy, I!, ..., III 

Wiiijll_peq>eIIdiculllrlll pia dooip ~ p... booed ...-. 
lion limit. 

2. Load dundiOll__ lbaD 1.6 sbal1DD1 oppIy III-.I.......... 
__-..--- <_RofinDl:e30j, .. fiR 
_ "'-ieal• The impact load __sbal1 not oppIy III 

coaaoctiou. 

2.3.3 T.......rature Factor, C,
 

Tabulated design values shall be multiplied by the 
following temperature fiIctors, C" for struetura1 members 
that will experienCe sUstained exposure to elevated tem
peratures up to ISO"F (see Appendix C). 

•
 

'abl. 2.3.3'........ture Factor, C,
 

Design t.,s:= . c, . 2 
_ ~I TSIOO'F IOO'P<TSI2S'P 12S'P<TSI~ 

p. E Wet .. D!y 1.0 0.9 0.9 

P~F.F. D!y 1.0 0.8 0.7 

and Fol Wet 1.0 0.7 O.~ 

1. Wet IIDd dry scrviDD qoo'i1ioos fbr awn Iumbe:t. glued Innjnetr:d timber., 
~ wood l-joiIta. IdnIctunI1 •.....11 csite lumber, .... wood lItnIl>
 
_ paoela.... specified..4.1.4, ~.I.s, 7.1.4, 8.1.4, and9.3.3.108JIOCdveIy.
 

2.3.4 Fire R.tardant lreatlll.nt 

The effects of fiR: retardant chemical treatment on 
strength s!Ilill be accounted for itt the design. Allowable 
design values, including connection design values, for 
lumber and structural glued laminated timber pressure
treated with fire retardant chemicals sbaD be obtained from 
the company providing the treatment and redrying ser
vice. Load duration factors greater than 1.6 sbaD not apply 
to structural members pressure-treated with fire retardant 
chemicals (see Table 2.3.2). 
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NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION	 B 

3.2 Bendln. Members -Cleneral
 

3.2.1 Sp.n of Bending .........
 

For simple, continuous and cantilevered bending 
members, the span shall be taken as the distance from 
face to face of supports, plus 1/2 the required bearing 
length at each end. 

3.2.2 L8ter81 DI.trlbutlon of 
Concentr.ted Lo8d 

1-~
Lateml distribution ofconcentratccl loads from a criti

,' .. ,	 cally loaded bending member to adjacent parallel bending 
members by flooring or other cross members shall beper
mitted to be calculated when determining design..bending 
moment and vertical shear force (see 15j)~ 

3.3 Bendln. Member. - Flexure
 

3.3.1 Strength In "ndlng 

The actual bending stress or momeil't shall not exceed 
the allowable bending design value. 

3.3.2 Flexur81 De.lgn Equ.tlona 

3.3.2.1 The actual bending stress induced by a bend
ing moment, M, is calculated as follows: 

Me Mf.=-= (3.3-1)I S 

For a rectangular bending member ofbreadtb, b, and 
depth, d, this becomes: 

(3.3-2) 

3.3.2.2 For solid rectangular bending members with 
the neutral axis perpendicular to depth at center: 

tJ
1= 12 =lTIOIil8lltoflnelt.la	 (3.3-3) 

(3.3-4) 

3.3.3 ...... 5t8bUlIy FHtor, CL . 

3.3.3.1 When the depth of a bending member does 
not exceed its breadth, d S b, no lateral support is required 
and CL =1.0. 

3.3.3.2 When rectangu1arsawnlumherbendingmem
bers are laterally supported in accordance with 4.4.1, ex. 
=1.0. 

3.3.3.3 When the compression edge of a bending 
member is supported throughout its length to prevent lat
eral displacement, and the ends at points ofbearing have 
latera1 support to prevent rotation, ex. '"' 1.0:. 

3.3.3.4 When the depth ofa bendingmemberexceeds 
its breadth.d > b,laterai support shall beprovided at points 
ofbearing to prevent rotation and/or latera1 displacement 
at those points. When such lateral support is provided at 
points ofhearing. but no additionallatera\ support is pr0

vided throughmit the length of the bending member, the 
unsupported length, i .. is the distance between suchpoints 
ofendbearing, or the length ofa cantilever. When a bend
ing member is provided with lateral support to prevent 
rotational and/or lateral displacement at intermediate 
points as well as at the ends, the unsupported length, i •. 
is the distance between suchpoints ofintermediate lateral 
support. 

3.3.3.5 The effective span length, l~ for single span 
or cantilever bending members shall be determined in 
accordance with Table 3.3.3. 

3.2.3 Notche. 

3.2.3.1 Bending members shall not be notched ex

cept as permitted by 4.4..3.' 5.4.4, 7.4.4.' and 8.4.1. A 3 
gradual taper cut from the reduced depth of the member 
to the full depth of the member in lieu of a square-cor
nered notch reduces stress concentrations. 

3.2.3.2 The stiflhess ofa bending member, as deter
mined from its cross section, is practically unaffected by 
a notch with the following dimensions: 

notch depth S (1/6) (beam depth)
 
notch length $ (1/3) (beam depth)
 
3.2.3.3 See 3.4.3 for effect of notches on shear 

strength. 
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c.. (see 2.3)
F 
( 

Fl£ = ~.1 

I.' K.,. = 0.745 -1-225(COV,) 

t = 0.439 for visually graded 1U1lber 

= 0.561 for machine evaluated kmber (MEL) 

" = 0.610 for products with COV,';Oll 

(see AppendiX F.2) 

3.4 Bending Member. 

3.3.3.6 The 8lendc:mess ratio, Rs, for bending mem
bers shall be calculated as follows: 

R. =l;/ (3.3-5) 

3.3.3.7 The slenderness ratio for bending members, 
Rg, shall not exceed .so. 

3.3.3.8 The beam stability factor shall be caleuWed 
as follows: 

1+(I\£/Fb)r-~ 
(3.3-e)1.9 0.95 

wbere: 

F" = tabulated berdlng design valUe msltlplied by 811 

applicable acljustrnent factors except C... c" end 

She.r
 
3.4.1 Strengtilin Shear Parallel to 
Grain (Horizontal Shear) 

3.4.1.1 The actual shClBl'stress parallel to grain orshear 
force at suy cross section of the bending member shall 
not exceed the allowable shear design value. A check of 
the strength of wood bending members m shear peIJleIl

dicular to grain is not required. 

•

3.4.1.2 The shear design procedures specified herem 
for calculatiDg f." at or near pomts ofvertical support "'" 
limited to solid flexural members such as sawn lumb«, 
glued laminated timber, structural composite lumber or 
mechanically lamineted timber beams. Shear design at 
supports for built-up components containing load-bear
mg connections at or near pomts of support, such as 
between web sud chord ofa truss, shall be based on test 
or other techniques. 

3.3.3.9 See Appendix D for background information 
concerning beam stability calculations sud Appendix F 
for information concerning coefficient of variation in 
modulus of e1asticity (COVE>. 

3.3.3.10 Members subjected to flexure about both 
principal axes (biaxial bending) shall be designed m ac

cordance with 3.9.2. 

3.3.4 Fonn Factor, C, 

Tabulated bending design values, Fb, for bending 
members with either a circular cross section or a square 
cross section loaded m the plane ofthe diagonal (diamond 
section) shall be nmltiplied by the following form fac
tors, Cr: 

rable 3.3,,4 FomFactors, C, 

Round Section 1.18 
DiamonrJ Section 1.414 

These form fectors msure that a circular or diamond 
shaped beDding member bas the same moment capacity 
as a square bending member having the same cross-sec
tional area. If a ciroular member is tapered, it sbaIl be 
considered a beam ofvariable cross section. 

3.4.2 Shear Design Equations 

The actual shear stress parallel to grain iDduced m a 
sawn lumber, glued laminated timber, structural compos
ite lumber, timber pole or timber pile bending member 
shall be calculated as follows: 

f" = ~ (3.4-1) 

For a rectangular bending member ofbreadth, b, sud 
depth, II, this become.: 

3\1 
fv = 2bd (3.4-2) 
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