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Use This Bulletin 

{ 
Find the size of beams 

T ° F ind the carrying weight of beams 

{ 
Pole beams 

F 
0 

R Rectangular beams 

0 

c d 
Figure 1-Classes of beams : (a) simple beam, (b) cantilever beam, (c) 
overhanging beam, (d ) con tinuous beam. 
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0 

h is bulletin was prepared for 
farmers and ranchers who find it 
necessary to replace outmoded 
buildings or remodel existing struc­
tures to make them more service­
able. ~fany different kinds of crops 
and products arc stored on Idaho 
farms. Buildings must be construct­
ed with proper size beams to han­
dle the weight of these stored prod­
ucts. Table l lists their weights, 
volumes, and densities. 

Species 
For the pu rpose of this bulletin, 

lumber has be<'n divided into two 
species groups. 

Croup A: This group produces 
lumber that is basically the strong­
est: Douglas F ir, Larch (Tamar­
ack). 

Croup B: This group produces 
lumber that has about 60 percent 
of the strength of Croup A: \Vest­
ern Red Cedar, Lodgepole Pine, 
Spruce, Ponderosa Pine, \ Vhite 
Pine. 

Lumber Grades 
Softwood lumber is graded for 

yard lumber, structural lumber, and 
shop lumber. The lumber used for 
beams selected on the hasis of this 
bulletin shou ld he graded as struc­
tural lumber or yard lumber. Yard 
lumber provides the largest portion 
of lumber for farm bui ld ing con­
struction and includes beam ma­
terial 2 inches and under 5 inches 
thick. For larger sizes, structmal 
grades of lumber arc used. 

The actual grade for a piece of 
lumber is determined by lumber­
grading association rules. ~lost of 
the lumber manufactured in Idaho 
is graded by the Western Pine 
Association. Yard lumber grade 
designations of No. 1, No. 2 and 
No.3 dimension are genera lly used 
for beams and joists. 

Beams selected on the basis of 
this bulletin should be graded No. 
2 or better. For best resu lts the 
wood should be dry when installed. 

Class of Beams 
Beams arc generally classed as 

simple beams, cantilever beams, 
overhanging beams, and continu­
ous beams (sec Figure 1). All of 
these classes of beams arc found 
in farm buildings but beams sup­
ported on each end (simple beams) 
are the most common. 

Beams selected on the basis of 
this bulletin should be simple 
beams. Continuous beams selected 
from information in this bull<'tin 
will be stronger than indicated but 
can be used. This bulletin should 
not be used for the selection of 
canti~ever or overhanging beams. 

How to Se lect a Beam 
To select a beam, the load on it 

must be determined. To find the 
load, the span and spacing of the 
beam must be known or selected. 
(Common floor joist spaci ngs arc 
12, 16 and 24 inches. The span is 
determined by the design.) From 
this information the load on the 
beam can be found by the follow-

• Assistant A~tn.,ultuml En~in<'<'r, A11riculturnl EXJ.>eriment Station; Fonnerly Exten,ion Agricultural 
Engin~r. Agricultural Extt'n>ion Service. 
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Table 1- Weights, volumes, and densities of farm products 

PRODUCT 
Weight Volume Ocn>it>' 

( Lbs. per bushel) (Cu. ft. per ton) ( Ll". per cu. Ct.) 

•Alfalfa Seed 
Apples 
Barley 

• Bean~. tHl\ >' 
8<'<'t< 
Beet l'ulp. dnc-d 

Bemnoda ~tra<' <c-ed 
Blu('l(ra'll seed 
Bran ... 

•Buckwht"al 
Carrot<. tomwd 

•ca~tor ht•nn' 

Cherric' 
•Clover >N'cl 

Corn: husked ear 
•h<•IIPd 
wh nwa1 

60 
48 
48 

60 
56 
19 

14 
14 
20 

50 
50 
46 

56 
60 
70° 0 

56 
45 

.................................. .45 lb. per :JO doz. case 
••.•..........•• ...... .......... 56 

............................. ..... 40 

llay: Haled thth t 
Baled 1<1o<e 
Chopl)Pd short 
Loo'e 

Linseed or >Oyhean meal 
Malt 

0 1\lillet •eed .. 

Onion\, dry 
•oat• 
Pt·ach~, ).trt't'll _ 

•Pellet\ 
l'ototoe> 

•R><' 

Sawdust 
Sha,inR<, lo<h<' ·:::.::·.: •••••••• ·-:._:: •• .".'.' •••• :·.·.·:.:·.:·:. 
Sila11c .............................................. .. 

Straw: hal<'<~ 
lcx»e 

Tomatot>> 

ii4 
50 

50 to 57 
32 
48 

56 
60 
56 

so 
0 \VIwat 60 

Wool: C.oonpr<'"ed hn1~s ·:::::::::::::::::::::::::::: 
Loose bale> .................. ................ . 

41.7 48.0 
52.1 38.4 
52.1 38.4 

41.7 48.0 
44.7 41.8 

1:31.7 15.2 

177.5 11.2 
177.5 I 1.2 
125.0 16.0 

50.0 1().0 
50.0 40.0 
54.4 36.8 

44.7 44.8 
41.7 41!.0 
71.5 28.0 
44.7 44.1! 
55.6 36'.0 

<14.7 44:8 
62.5 32.0 

142.9 to 166.7 12 t(l 1<1 
210.0 9.5 

200.0 to 250.0 8 to 10 
500.0 4.0 

50 to 66.7 30to 40 
73.5 27.2 
50.0 40.0 

43.5 to50.0 40 to 16 
78.2 25.6 
53.5 :Jil.4 

14.7 11.11 
43.5 111 .0 
41.7 11 .8 

133.3 to 166.7 12to 15 
227.4 8.8 

50 to 60.6 33 to40 

200.0 10.0 
571.4 to 1 000 2 to 3.5 

50.0 40.0 

41.7 48.0 
41.7 48.0 

154.0 13.0 

0This item cM·rt~ hiJ::h pr('~M•rt• on the stora~t· ~tnacturc wnlb as well as lh(• noor. I( n1ore thnn 
2 or 3 ft•N uf d~/'th i< to h<' piled al(ninsl o wall, al lowanc~ for hi~oth 1HCS>urcs should br pm­
vided in tlw buill in)( dcsil(n. 

00Equival<'nl to I hushel wlwn shell<·d. 



Table 2-Floor loads for various densities and heights of stored products 

F loor Load - Pounds per square foot 

Density 
He i11ht (feet ) 

8 10 12 13 14 15 .... 
Lbs. per cu. ft. 1 2 3 4 5 6 1 9 11 <:: 

0 

2.0 ........................ 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 0 

3.5 ........................ 3.5 7.0 10.5 14.0 17.5 21.0 24.5 28.0 31.5 35.0 38.5 42.0 45.5 49.0 52.5 c 
4.0 ...... ...... _ .......... 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0 44.0 48.0 52.0 56.0 60.0 il:J 

8.0 ....... ................. 8.0 16.0 24.0 32.0 40.0 48.0 56.0 6-t.O 72.0 80.0 88.0 96.0 104.0 112.0 120.0 ttl :::. 
8.8 ........................ 8.8 17.6 26.4 35.2 44.0 52.8 61.6 70.4 79.2 88.0 96.8 105.6 114.4 123.2 132.0 > 
9.5 ............ ............ 9.5 19.0 28.5 38.0 47.5 57.0 66.5 76.0 85.5 95.0 104.5 114.0 123.5 133.0 142.5 .... 

Cll 

10.0 ................ ....... . 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 "'1 
11.2 ........................ 11.2 22.4 33.6 44.8 56.0 67.2 78.4 89.6 100.8 112.0 123.2 134.4 145.6 156.8 168.0 0 
12.0 .............. .......... 12.0 24.0 36.0 48.0 60.0 72.0 84.0 96.0 108.0 120.0 132.0 144.0 156.0 168.0 180.0 !:ll 

13.0 .......... .............. 13.0 26.0 39.0 52.0 65.0 78.0 91.0 104.0 117.0 130.0 143.0 156.0 169.0 182.0 195.0 't1 

14.0 ................... ..... 14.0 28.0 42.0 56.0 70.0 84.0 98.0 112.0 126.0 140.0 154.0 168.0 182.0 196.0 210.0 :::. 
15.0 .... .................... 15.0 30.0 45.0 60.0 75.0 90.0 105.0 120.0 135.0 150.0 165.0 180.0 195.0 210.0 225.0 ::1:1 

'> .... 
15.2 ................ ........ 15.2 30.4 4.5.6 60.8 76.0 91.2 106.4 121.6 136.8 152.0 167.2 182.4 197.6 212.8 228.0 Cll 

16.0 .. ..................... . 16.0 32.0 48.0 64.0 80.0 96.0 112.0 128.0 144.0 160.0 176.0 192.0 208.0 224.0 240.0 ...., 
25.6 ....... ....... .......... 25.6 51.2 76.8 102.4 128.0 153.6 179.2 204.8 230.4 256.0 281.6 307.2 332.8 358.4 384.0 !:ll 

27.2 ........................ 27.2 54.4 81.6 108.8 136.0 163.2 190.4 217.6 244.8 272.2 299.2 326.4 353.6 380.8 408.0 c:: 
28.0 ...... , ................. 28.0 56.0 84.0 112.0 140.0 168.0 196.0 224.0 252.0 280.0 308.0 336.0 364.0 392.0 420.0 (j 

30.0 ........................ 30.0 60.0 90.0 120.0 150.0 180.0 210.0 240.0 270.0 300.0 330.0 360.0 390.0 420.0 450.0 
..., 
c:: 

32.0 ............. ........... 32.0 64.0 96.0 128.0 160.0 192.0 224.0 256.0 288.0 320.0 352.0 384.0 316.0 448.0 480.0 !:ll 

33.0 ........................ 33.0 66.0 99.0 132.0 165.0 198.0 231.0 264.0 297.0 330.0 363.0 396.0 429.0 462.0 495.0 ttl 

36.0 .......... .............. 36.0 72.0 108.0 144.0 180.0 216.0 252.0 288.0 324.0 360.0 396.0 432.0 468.0 504.0 540.0 
Cll 

36.8 ................... ..... 36.8 73.6 tl0.4 147.2 184.0 220.8 2.57.6 294.4 331.2 368.0 404.8 441.6 478.4 515.2 552.0 
38.4 ........................ 38.4 76.8 115.2 153.6 192.0 230.4 268.8 307.2 345.6 384.0 422.4 460.8 499.2 537.6 576.0 
40.0 .... ...... .............. 40.0 80.0 120.0 160.0 200.0 240.0 280.0 320.0 360.0 400.0 440.0 480.0 520.0 560.0 600.0 

44.8 ........................ 44.8 89.6 134.4 179.2 224.0 268.8 313.6 358.4 403.2 448.0 492.8 537.6 582.4 627.2 672.0 
46.0 ........ ... ............. 46.0 92.0 138.0 184.0 230.0 276.0 322.0 368.0 414.0 460.0 506.0 552.0 598.0 644.0 690.0 
48.0 ....................... . 48.0 96.0 144.0 192.0 240.0 288.0 336.0 384.0 432.0 480.0 528.0 576.0 624.0 672.0 720.0 

Cll 
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Table 3-AIIowable beam load-uniformly distr ibuted 
(A nnd 8 refer to species groups. See page 4). 

Lumber 
size 

dressed 
2 X 4 ·················· 2 X 6 ................. 
2 X 8 .................. 
2 X 10 ·················· 2 X 12 
4 X 4 .. uuou ••• 

4 X 6 ............... 
4 X 8 ··············· 
6 X 6 ............. 
6 X 8 ... ....... .. 

Lumber 
size 

dn.'Ssed 

2 X 4 ................ .. 

.. 

2 X 6 .................. .. 
2 X 8 ................. .. 
2 " 10 ............ .. 
2 X 12 . .. ........ . 
4 X 4 ....... ., ., .. 
4 X 6 
4 X 8 ........... , ..... .. 
6 X 6 
6 X 8 

Lumher 
size 

dressed 
2 X 4 
2 X 6 .... 
2 X 8 
2 X 10 ... 
2 X 12 ....... 
4 X 4 .. 
4 X 6 
4 X 8 
6 X 6 
6 " 8 -················ 

Lumber 
size 

8-Foot Span 
Total load• (lhs.) Floor loads (POunds per square foot) 

A B 12" spacing 16" spacing 24'' spacing 
f _ 1300 f_ 8oo A 8 A B A 8 

386 237 48.2 29.6 36.3 22.2 24.1 14.8 
928 571 116 71.4 87.1 53.6 58 35.7 1650 1015 203.1 127 155 95.6 101.5 63.5 

2055 1629 257 203.5 193 153 128 101.7 2485 1990 310.5 248.1 235.5 186.5 155.5 124.0 
860 529 107.5 62.8 NOT GENERALLY USED 

2070 1274 258.7 159.0 
3681 2265 460.1 283.1 
3004 1849 375 .. 5 331.1 
5586 3437 698.5 429.6 

10-Foot Span 
Total load• ( lbs.) Floor loads ( POunds per square foot ) 

A 
( _ 1300 

306 
743 

1320 

2 118 
2482 

688 
1656 
294.5 
2403 
4468 

8 12" spacing 16" spacing 24" spacin~t 
f_800;:,__~A,...,... __ -::B-:-__ A B A B 

190 30.6 19.0 23 14.3 15.3-- 9-:5 
4,S7 74.3 4.5.7 56.9 3 4 .4 37.1 22.8 
812 132.0 81.2 99.3 61.1 66.0 40.6 

159.2 98.0 105.9 65.1 
186.9 143.5 124.2 95.5 

1303 211.8 130.3 
19 10 248.2 191.0 

NOT GENEHALLY USED 423 68.8 43.3 
1019 165.6 101.9 
18 12 294.5 181.2 
1479 240.3 147.9 
2750 446.8 275.0 

12-Foot Span 
Total load• (lb •. ) Floor loads (POunds per square foot ) 

A B 12" spacing 16" spacing 24'' •pacinl( 
f _ l 300 1= 800 A B A B A B 

2.57 158 21.4 13.2 16.1 9.9 10.7 6.6 619 381 .51.6 31.7 38.8 2!3.8 25.8 15.8 1100 677 92.5 55.8 69.6 42.0 46.2 27.9 
176.5 1086 147.0 90.4 lli.O 68.0 73.5 45.2 2587 1592 215.6 132.6 162.0 99.6 107.8 66.3 
573 35 !3 47.8 29.4 :-<OT GENERALL\' USED 

1380 849 115.0 70.8 
2454 1.510 204.5 12.5.8 
2003 1232 166.9 102.7 
372,1 2292 3 10.3 191.0 

14-Foot Span 
Totnl lond• (lhs.) Floor loads (pounds per square foot) 

A B 12" spncin~t 16" spacin~ 
dressed r _ J300 f_ 8oo A B A B 

24" SJ20Cing 
A B 

2 X 4 .................... 220 136 15.7 9.7 11.8 7.3 7.8 4.8 2 X 6 ···················· 531 326 37.9 23.3 28.5 17 .5 18.9 ll.6 2 X 8 ................... 943 580 67.4 41.4 50.7 31.1 33.7 20.7 
2 X 10 ·············· 1513 93 1 108.1 66.5 81.2 50.0 54.0 33.2 2 )( 12 ·················· 2217 1365 158.3 97.5 119.0 73.4 79.1 48.7 
4 X 4 ···················· 491 302 29.9 21.6 NOT GENERALLY USED 
4 X 6 ···················· 1183 728 84.5 52.0 
4 " 8 .................... 2103 1294 150.2 92.4 
6 X 6 ................... 1717 1056 122.6 75.4 
6 X 8 .................... 3192 1964 288.0 140.3 
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J 6-Foot Span 
Total load• (lb •. ) Floor loads ( pounds per square foot) 

Lumbt>r 
size 

dressed 
A B 12" spacing 16" spacing 24" s-pacin).t 

i3 
2 X 4 ..... oooooo 

2 X 6 oooooooooooooooooo•• 

2 X 8 oooooooooooooooooooo 

2 X 10 oooooooooooooooooo 

2 X 12 oo oooooooo•• 

4 X 4 .... oo.oo.oooo • 

4 X 6 000000 000000 • , • 

4 X 8 •oo•oo••oooooooooo•• 

6 X 6 oooooooooo•ooooo • 

6 X 8 ooooooooo•••oooo•oo• 

6 X 10 oo oo•oo• oo . oo 

f = 1300 

193 
464 
825 

1324 
1940 

430 
1035 
1841 

1502 
2793 
4481 

f= 800 A 

119 12.1 
286 29.0 
508 51.6 

815 82.8 
ll94 120.0 

265 26.9 
637 64.7 

1133 115.1 

924 93.9 
1719 174.6 
2758 280.1 

B A B A 

7.5 9.1 5.6 6.0 3.7 
17.9 21.8 16.4 14.5 8.9 
3 1.7 38.8 29.2 25.8 15.8 

5 1.0 62.3 46.8 41.4 25.5 
74.7 90.2 56.2 60.0 37.3 

16.6 NOT GENERALLY USED 
39.8 
70.8 

57.7 
107.4 
172.3 

Lumber _T.:..;o::.:t.;;.nl:....:,:lo;:;n;;,d_• _;(':;l:.:h•::.:.· '!...) _ _ .,...,.,,........:..:.:;::.:....:.::::=~:;:;;;;=:...!:::;.:...::.:!.:;=::...;.::<7.,_--.,.,....,_ 
size .-...;A~~~~B~~-~~~~~---7~~~~--~T-~~~-

dressed r- 1300 f =::.,8,:..0:.:0:....._..,;,. ___ --::=:-:,.----::-::-::----: 
2 X 8 oooo oo•OO••········• 733 451 
2 X 10 oooo•oooooooooo• • 1177 724 
2 X 12 oooooooooooooooooo 1725 1061 

3 X 6 oooooo•oo•·· oooooo 660 410 
3 X 8 oooooooooooo•·oo I 184 729 
3 X JO 1901 1170 

6'SS lf06 
4 X 10 oooo•oo · •• 

6 X 6 oooooooooooo· 000000 

6 X 8 ooooooooooooOo•OO oo 

6 " 10 OOoOOOOO•OOOOOOOOO 

LOOT 
2625 
1335 

2482 
3983 

9CIH 
1615 
822 

1.528 
2451 

145.8 
74.2 

137.9 
221.3 

8 X J-
89.7 
45.7 

84.9 
153.0 

20-Foot Span 

NOT GENEHALLY USED 

12" spacing 16" spacing 24"' fillacint: 
Lumb<'r _:.T=.ot7a::..l..::l<:::>A;:;d:_•_r~l::,:h:::; . ..!..) __ -;=:-:-.:.F.::Ioo;::.:.r..:.lo:::a:::ds ( pouncb pE>r 'quare foot ) 

size r-_;A~~~~B~~--i-::._==*'----7:.::.....::.~::=~---=-~==~-
A B A B A 

33.0 2 0.3 24.8 15.1 16.5 
d_res_ sl'd _ _ ___ ..:..=~1300 f =800~..:...--:-:,...---:-:-::----.,-,.-::-----,:-.::-:----:-

2 " 8 660 406 
2 " 10 . . .. .. 10.59 6.52 
2 " 12 0000 0 000000 1.552 9 .55 

2 " 16 00.. 00 2820 
3 " 8 ooooooooooooooooo 00 1066 
3 X 10 . oo•ooooooooo• 17ll 

4 X 8 000000 oooooooo 1472 
4 " 10 ..... 00 2362 
4 X 12 . .... .. .... 3462 

6 X 8 •oo" .. oo .. •oooo oo 2234 
6 X 10 .. ... ooooooOo 3585 
8 X 8 oooooooooo oo•oo • 3047 

173 5 
656 

1053 

906 
1454 
213 1 

1375 
2206 
1875 

.52.9 
77.6 

141.0 
53.3 
85.5 

73.6 
118.1 
173.1 

111.7 
179.3 
152.4 

32.6 
47.8 

86.7 
32.8 
51.1 

45.3 
72.7 

106.6 

68.8 
110.3 

93.8 

39.8 24.6 26.4 
58.4 35.9 38.8 

106.0 65.2 70.5 
40.1 24.7 26.6 
64.3 38.4 42.7 

NOT GENERALLY USED 

B 
10.1 
16.~ 
23.!) 

43.3 
16.4 
26.3 

• Total unifonnly di>tribuh.od load- n conccnt rnted load at the center of th e beam can be only 
one-half this value. 

Table 4-Solid round bea m to sawn beam equivalen ts 

Snwn Round 
sizo diameter 

(Inches) (inches• ) 

2 X 4 ... 00 ........ oo... 3 1/ 8 
4 X 4 oo 4 1/ 4 
2 X 6 oo 4 3/8 
2 X !l ... 5 l/2 
4 X 6 ............. oo•oo• 5 1/ 8 
2 X 10 .......... oo ...... oooo oo• 6 1/ 2 
3 X 8 oooo• ..... oo .. 6 1/ 2 
4 X 8 7 1/ 8 

Sawn Ronnel 
size dhlmct{'r 

( Incl1es) ( 1 nchcs • ) 

2 X )2 ............ oo .. oooooOoooooooo 7 1/4 
3 X 10 oooooooo•oooo••oo•oo•oooo•oooo 7 1/2 
6 X 8 oOoooo . oooooooooo·oooooooooooooo 8 1/8 
4 X 10 ooooooooooooooo•oooooooooo•"' 8 1/4 
8 X 8 oooooooooooooooooooooOoooooooooo 8 1/8 
4 X 12 .. ., .. 00 0000.,.,,00.,.,00 , .. . 9 l / 4 
6 X 10 ...... oo .. oooooooooooooooo • OO 9 1/ 2 

° For tapE>red-pole bt>runs the diameter should be taken at a point 1/ 3 of the span l<>nglh from 
the small end. 
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ing rule: The load on any one b eam 
is equal to the weight of the ma­
teria l directly above the beam and 
half-way both directions to the 
next b eam or su pport. The sum of 
the two half-way distances is u s­
ually equal to the beam spacing. 
Figure 2 shows how this applies 
to a floor joist while Figure 3 shows 
the application of this principle to 
a floor girder. 

Tables 1 and 2 will assist you in 
determining the load on any one 
heam. The tables a re used as fol­
lows: From Table 1 determine the 
density (last column) of the materi­
al you want to store. Text find this 
dC'nsity in the left column of Table 
2 and move to the right until vou 
come to the column for the height 
you are going to store the m~1tcrial. 
This is the load that will he on 
each square foot of the floor. You 
now can refer directly to Table 3 
and select the beam. Pick out the 
section of the table for tl1e span in 
your design, then refer to the spac­
ing (12", 16", 24") and move down 
the species A or species B column 
until you come to the load that 
must he carried. If your exact load 
is not listed pick the next la rgest 
and move to the left column for 
the size of lumber you nf'cd. (A 
discussion of species and grades is 
given on page 3). 

EXAMPLE I : 

You have a milking parlor over 
which you want to store ground 
feed. Posts on each side of the 
milking pit provide a span of 10 
feet for the overhead floor joists. 
You plan to store the grain 3 feet 
deep. Referring to Table 1 you find 
tha t ground-mixed-feed weighs 32 
pounds per cubic foot. With this 

you refer to Table 2 and find for a 
density of 32 pounds per cubic foot 
and a height of 3 feet the floor 
load is 96 pounds per square 
foot 0

• Now, by looking at the 10-
foot span section of T able 3, you 
can select the size joist needed. 
Looking over the table you will 
note for this case there are three 
choices : 

(1) A 2" x 8" of species A will 
carry 99.3 pounds per square foot 
at 16" spacing. 

(2) A 2" x 10" of species B will 
carry 98.0 pounds per square foot 
at 16" spacing. 

(3) A 2" x 10" of species A will 
carry 105.9 pounds per square foot 
at 24" spacing. 

Any one of these three choices 
wm be satisfactory from a load­
carrying standpoint. Other factors 
such as cost of the lumber for the 
different choices and availability 
can be used to make the final se­
lection. 

Choice 3 will usc the least 
amount of material, 100 board feet 
for a 10 x 12 foot a rea. For the 
same area, choices 1 and 2 will 
use 120 and 150 board feet re­
spectively. 

How to Find the Safe 
Load for a Beam 

To find the safe load that a beam 
will carry you need to know the 
span, the beam size and species. 
T he beam must b e physically 
sound for the tab les in this bulletin 
to apply. 

First, refer to Table 3 and find 
the beam-span for your problem. 
In the "Lumber size dressed" col-

• Thb includes weight of feed only: the weight of nooring, beams or other items need to he added 
if exce~ive. For applications such It> lhis, the weight of wooden beams and nooring is usually 
•mall and thus ignored. 
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. . . . . 
F igure 2---Typical floor joist loading. 

Figure 2--Typiral floor girder loading. 

9 
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umn find the size of the beam in 
your problem, now move to the 
ri~ht into the species column that 
applies and pick the total load. 
This is the total number of pounds 
that the beam can safely carry, 
even ly distributed over its length. 

If the beam has a spacing of 12, 
16, or 24 inches the safe floor load 
can be found in the appropriate 
spacin~ and species column. If the 
spacing is other than that listed in 
the table, divide the value listed 
in tlw l2-inch spacing column by 
the spacing, in feet, of the beams 
in your problem. This will give 
you the safe floor load in pounds 
per square foot, if your beams ru·e 
cv<.'nly spaced. 

EXAMPLE II: 

You would like to store loosely­
haled hay in an existing harn loft. 
The floor is made of 2''x8"' Douglas 
Fir joists 16 inches on center. The 
floor girders, which support the 
floor joists, arc 6" x 8" Douglas Fir 
spaced 14 feel apart with a span 
of 8 feet. 

Hcfcrring to Table 3 tor a 14-foot 
span, you see that the floor joists 
can carry a load of 50.7 pounds 
per square foot. The girder on an 
8-foot span can carry 5,586 pounds 
or 698.5 pounds per square foot if 
on 12-inch centers. Dividing 698.5 
by the 14-foot spacing shows that 
a safe load of 49.8 pounds per 
square foot can be carried by the 
girder. This is less than the safe 
floor-/· oist load and is therefore 
the imiting load. Referring to 
Table 1 you sec that loosely baled 
hay weighs 9.5 pounds per cubic 
foot. With this 9.5 pounds per 
cubic foot and the floor load figure 
of 49.8 pounds per square foot in 
mind, you can now refer to Table 
2. Find 9.5 pounds per cubic foot 

in the densitv column and move to 
the right lllitil you come to 47.5 
pounds per squru·e foot floor load 
for a depth of 5 feet. Since the 
heam can carry 49.8 pounds per 
square foot the hay can be stacked 
about 5J{ feet high. 

Solid, Built-Up and 
Round Bea ms 

·wooden beams arc found in 
three forms: solid sawn material, 
built-up sawn material and solid 
round material. 

The tables in this bulletin were 
prepared as if the b<.'ams were solid 
sawn matc•rial. Beams of the two 
other forms can be selected from 
the sanw tables if the modifications 
c1 iscussecl be low arc made. 

Built-up beams will carry the 
load of tlw individual piece tinws 
the number of pieces. For example, 
a built-up beam made of four 
2 x lO's will carry four times the 
load of one 2 x 10. To do this, how­
c•ver, the pkces must he loaded on 
their edge•. Fastening bnilt-uj) 
beams togt•thcr can be done wit 1 

nails or spik.cs. For best results the 
nails should penetrate at least three 
members (or most of the beam 
width if on ly two members thick). 

ails shou ld he spaced about six 
times the plank thickness along the 
I cam's length. 

Glued, built-up beams are also 
available. The carrying capaci ty of 
these beams can best he obtained 
from their manufacturer. 

Poles and logs can be used as 
round beams. A round beam has 
about the same str<'ngth as a 
square beam of the same cross sec­
tional area and species. Table 4 
shows the round-beam equivalent 
for all sizes of timber beams dis­
cussed in this bulletin. To select a 
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round beam si.t:c, first find the size 
of sawn lumber needed to carry 
yoUJ· load, then convert this to the 
round beam size using Table 4. 
Sec Examples I and IlL 

EXA~fPLE III: 
Referring to E\amplc I, round 

beams can be selected for the floor 
joists instead of the 2" x 10" Doug­
las Fir joists on 24" centers. Table 
4 shows that a 2 x 10 is equivalent 
to a round beam 6Jf" in diameter. 
Therefore Douglas Fir poles 6~" 
in diameter can he used for the 
floor joists. 

ThC' load that a round beam will 
carry can also he found from these 
tables. First usc Table 4 lo find the 
equivalent sawn size for the round 
beam. \\'ith this sawn size in mind, 
refer to the load table (Table 3) 
with the span for your problem and 
read the appropriate load. See Ex­
ample 1\'. 

EXAMPLE IV: 
As a storage place for sawdust 

you want to usc an existing build-

ing which has 9~" diameter pine 
logs on a 16-foot span. The logs 
are 5 feet apart. 

From Table 4 you find a 9}~" 
round beam is equivalent to a 
6" x 10" beam. Referring to Table 
3 for a 16-foot span and speci(•s 
B, you find a 6 x 10 will cany 
2,758 pounds or 172.3 pounds per 
square foot on a 12" spacing. Since 
the spacing of the logs arc 5 feet, 
divide 172.3 by 5. This will allow 
you to put 34.4 pounds per squan• 
foot on the floor. Since, from Table 
1 you find sawdust weighs 15.0 
pounds per cubic foot, you now 
can turn to Table 2. With a density 
of 15 move to the right until you 
come to the load of 34.4 pounds 
per square foot. This is in bctwe(•n 
30 and 45 on the table. Thus you 
can safely put a little more than 
2 feet of sawdust in this building. 
(If a support is placed in the mid­
dle of the 16-foot span, twi<:{' as 
much sawdust could he safely 
stored.) 



Farm Building Plan Service 
The University of Idaho maintains a farm building plan service 

and can furnish blueprints of many types of sh·uctures for storage 
of farm products. Over 400 plans of all types of farm bui ldings and 
livestock equipment are on hand. County extension agricultural 
agents have plan service books which show many of these struc­
hn·es. Plans are puTchased tlll'ough the Agricultural Engineering 
Deparhnent at the University of Idaho, Moscow, at nominal cost. 

Published and distributed in f urtherance of the Acts of 1\I ay 3 and J une 30 1914, 
by the University of Idaho Agricultural Extension Service, J ames E. Kraus, 

Director; and the U. S. Departmen t of Agricu l ture, cooperating. 
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