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Be Constructive
wooD

wood is dre ight choicc loi a hon olconsrrucrion apllicarions. It is the

ear& s natuFl, oier$ efllcient and reneNable building malenal

Engine*..l flood x a b.ttq use oJ 
'ood. 

lt uses le$ wood ro nake more

wood prcdncB. Thais why uing APA oadenarked IaoGB, glued laminated

ombeu, laminated venee. lunb.r. plywood dnd onented snand boa.d G consmdilt . lor

rhe enuronm.nt, fo, iDnovative design. and lor suong. durable buildings.

A tew tacts about wood.
1 W.'re not rutaiaS our ol tu s. One fiLrd ol the Unired SGres Iand bae

7ll millLon acrcs is coveEd by IoRsB. About two ftids ofrhar 73r

dillion ac6 is suLrable for rep$ted plan rg and haNes[ng ol dmber But

only aboui hall ol rhe land suitable for groMnS iinbd is open Io loggrng.

Mosi of rhar haN.sDble acreage also is opeD Io oth{ s6, such a
clmfing, hihng, and hundng FoErs tully cover one'hall ot Canada s land mNs. Ot dlis

loEsrland, nea.lI hall G coGiddrcd prcducdv€, or capable ot producinS inber on a

susrain€d }1eld bsis Canada ha rhe hiShesr per capna accumulation ot pbt..ted naunl
aEd Ln &e wo d a.e6 including nadonal and provinciaL par[s.

. we rc grNiry hote \@od d.ry ddt. Anedcan lddoMeu plant 
'nore

rhan svo billion rc$ erery yed In addnion, nillions ol oees red
na nlt. rh. toBt producrs indusrry, which conpilsB aboul 15 perceDt

oI focsdand oM.shLp, c rcspoNlble Io. .rl p{ceni ot rcplanred toEst

ac.eage. Thar work out to more rhan one billion trces a ycar. or aboul

rhr& nillLon uees planred dery day. This high hte ol ieplandng a.coun$ fo. fie laci that

ca.h year, 27 percenr morc rinrbs is g.oM than is haNcGd. Canada s rellanring t.ord
shoivr a lor old increde rn fte numb{ of tE6 planted besveer 1975 and 1990

. MattJadunns wooa k mdg 4Ji.idt.
wood producc made up 47 p{cent ot all

indu$nal uw malenak manulaclured in the

U.it.d Srarcs, yer consumed only.l percon

oI dr ener8)- needed o nanufacrure all

lndu$dal dw naienals, ac.ording |o

P.K€nr oI PeftenloI
Produ.ti6n EnorgyU*

23 48

. Consbvri\. nus Jot t healll,l plzne| For every ion ol wood Broer,
a loung foEst produces 1.07 toN of orfgen and absorbs I a7 ,.rq .l

wood. lr's rhe consmco\r choice tor ivottaE:
the reconnendotions in
this dotd file opply only to
glllom thot 6ed6 the /PA

gluldn beoting the APA
EWS ,rodemark ts subject to
the Arsociotton's quoli,/
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GLUED LAIIIIIATED GOr|TEr TS
BEAICI DE'IEI{ TAE|.E'

Tobl. Pd96

Introdlction . . . . . . . . . . . . . . . . . . . . . , . . , . . . , . . , . . , , . . , .3

Inhoduction 24F Dousto,ir
ile' .. .l .. .. .6

ulLco."n,n.,,ed b."nrq Lsl .,ns'rre *d,n,qoe?-8e i -pi" sp"i i"i * " 
*-

otapplications in both connercLal and residentral constnc Roor Non-snow Loods . . . . . . . . . . . .2 . . . . . . . . . . .7 I
Rool , Snow Loods . . . . . . . . . . . . . . .3 . . . . . . . . . .9 I 0non rn€ oDes rn mE frsrne4ea waoa )y\Lm\ Dara I r," floo .. . .4 ... . .. . ..11-)2

provlde recomnended preliminary design loads for rwo of contitever spon robtes

the most common glulam beam appLications: rooG and lool - f4'snow' toods s r 3

ools. 
R6dl Sndw Loods 6 )4

24F Sourhern Pine
The recommendaoons in thls pubtlcation apply to glulam sectionpropediesondcopocities.......T.......-...15
oerr'b.arngth.aPAEu) moem.rrd lhem,,"po""rs SimpeSponTobles

onryonbeamsmanufacuredbyrns*uatw,,dsys.m. ff:l |.1',Ji':':. . .. ..3. .......]3]l
nembers and signities rhai beans are produced io rh€ Foor . ... . ... ... . ... ... . ... ...1Q. . .. . ... .20 21

Contilever Soon loblesrPqu'rercn6 or rPnrJr t nool-Non-snowLoods...........tt...........22
(ANSI) Srandad AL90.l. This is rhe nanonal consensus Roof- snow Loods . _ . . . . . . _ . . . . .12 . . . _ . . _ . . . .23

standard recognized byallmodelcode agencies for the Desisn Exomptes ... . .. . . _ . . . . . . . . . . . . . . . . . . . . . . . .24,26
manutacture and tradenarking otgluLam votude Fodors . . . . . . . . . . . . . . . . . . . .Appendrces .....27,30
Th€ llbles included in this data ffle include values for

secrion propenies and capaciries, and allowable loads lor

simple span and cantilevered beams. The rables are based

on an alowable bendingsress otFb : 2,400 psi tor bodl

Dougirsft and soufiem pine.

Th€se tables assume the conpression flange ofthe bean is

bnced ro prevenr lateral buckhng. For olher bracing condi

dons, the beams should be checked tor latenl stability.

For Douglas flr, an allowable horizontaL shear stress otF, :
240 psi was used. For southem pine, an allowable honzon-

tal shear sress ot F" : 270 psi was used. Borh of rhese

mlues have been rcduced by r0% from maximum values to

accounr for possible in-sewice checking.

- ul,jn b J,o,j- .\. el"nr ' hor c to, \c, .Jllord."n) 8
n1enbels, i.e. posls orcolunns For infomation on lhe us€

ot gLulan lor these applicarions see EWS publication Y240A,

Detrgn aJ Structul al Glue'l Limind\d Ttnber ColrL/|ns.

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.
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Scction Properties And Caparities

Tables L and 7 prolide sectioD properties and capacrtics for

$\. or non.l . eJ.[c.n ol8 ,l. n o ?n. ' dc'l!-.
condrdons. B€nding moment and shearcapacities are basecl

on a nomal (l0Jea.) dulaiion olload. Dimensions shoM
are ner sizes, and capaciies are based on Loadll1g perpendic

ular rc rhe \irde laces of the laminarionsi that is, bending

abour rhe x'x a\is ol lhe bean rs shown in Figurc 1. Findl

de\i{t' shotll intlu.l? o rc,"fl.r. anrhsi\. nkhdih8

b.ann I stressts and ldta aI stabiliry.

see Design ExampLes I and 4 for exanples otpreliminary

design usingglulam bean secron capacities fton Tabl€s L

Alowable Loads For Simple Span Glulam Beams

rables 2. l, 8 and s proude allowabLe Loads for gluLam

beams used as simple sprn rootmembers in sno\r load

areas OOL tacior : l 15) and for non snow loads OoL
tacror : 1.25) TabLes 4 and L0 pro\ide siniiLar nformarion

lor Uoor membe$. The tabLes can be used !o size such

menbels for preliminal desrgn. Fi,ml desigr slould inrlude

a conplete dndlysis, ircIudinl beanng stresses ana

latercl s|abiliq.

See Design Lxamples 2 and 3 lor examples of prenmrnary

desisn usingglulam beam Load span ubles.

Alowable kads For Cantilevered Glulam RoofBeams

Tables 5, 6, L] and 12 are for preLiminary design ot canu

levered rcofbcrms. The labLes are bccd on balanced (lully

loaded) aswell6 unbalanced loading. Tliey do nol incllrde

.lefiecrion cnrena limua[ons Final desigrs siiouid inc]ud€

deflecdon requiremenB per the applicable building code, in

addirion ro rhe bendingand shearsrength assessmeDls

incoporated in these labLes rindi dcr,g sho ld in.iude

a corltplete analysis, includingbean g str5ses \nA

latenl stabiliry.

flGURE ]

TYPICAL GlUIA,M BEA'II CROSS SECTION

A minnnum roofslope of r/4 inch per foot in addLtion to

specilied canbe.is recommended io help a\oid pondinsol

Ihe caDdlevef beam rables preseircd are applicable to

balanced lalups, such as 24F VB tor DougLas'lirand 24F V5

lbrsourhen pine, tor rhree ditlereni systens. See Figure 2

lor derails of ihe following cantilever systems:

S)'srem I is a nvo'equal span cannLever system \qth lhe

canlilevered beam exrending prer rhe centersupport by

approFmately 0.20 x the span, or 0 201. lls oveulL length ]s

therelore L2L, and ihe suspended beam s length is 0.8L

S)Eren 2 ls a &r€e equal span candLever si'sren, \'ith each of

rhe rwo our€r candLevered beams extendLng pasi the cenler

support inio rlie niddle span by 0 25L. Theirlength is rhere

tore 1.25L, and die nterior suspended beam's lengih is 0 5L.

Sysiem 3 is also a rhree equal spaD can Leler system, but

rh. rw"o. .r ..,"n o",m-d c ' p. l.d ron th' t. ctot

double caniilde.ed beam, Nhich extends past its rwo

suppons byappronmately 0 L7L. 1I5length is 1.34L, and

fie suspended beams ar€ 0.83L€ach

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



FIGURE 2

TYPICAL CANTILEVER BEAM 5Y5TE'!II5

sY9TEM I

SYSTEM 2

SYSTEM 3

fo.zoL

o.rzL --l

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



TABLE ]

OOUGTAS.fIR GIUED IAMINATED BEAIVI SECTION PROPERTIES AND CAPACITIES
F! = 2,400 PSl, E = 1.800.000 psl, F" = 240 Psl

12 t3-1/2 ll 16.14 It Le: t? 2t 4:1lL ?Lf5:1?

5r.6 56.3 60.9 65.6 70.3 75.4 79.7 A4.4

)42 )69 r93 230 264 300 339 330

|70 r5r9 r93r 2412 2966 36AA 4314 5126

21C6 2731 3476 4341 5339 6430 7773 9226

s!+rc!rg!ir lqrl

hmen coPoct Lrb.fi)lri !200 6563

73.3 34.0 39.3 94s
295 336 379 425

3372 4037 4436 57r'1

5930 7253 3705 10334

12 13-112 r5. 16-r/2 tA 19"r/2

573 630 63.3 73.5

106 r3r r59 r39 222 257

7r3 934 r3r0 r70r 2163 270r

947 1292 1772 ?35A 3462 3493 4462

le.rg!p"!c (qtl'l .9!o 4!q

11 t9:t/? V 16-tt7 Ls 1t-t/2

/33 rosr r41r \9)9 219) 3)67
1323 r39r 259s 34s3 4433 5700

2,1600 3134 33433 -46509 55350 64959

9340 1070 12300 r3s30 14760 rs990

21 ??:1t2 ?L 25t/2 27 2a-t/2

623 tt94

3tss 436s 5904 7042 4106 9437

7))9 3757 10627 12747 1513) 17796

7s333 3643-1 93400 r 103-4 r24s33 r337s9
17220 13450 19640

Bedm wersht trb/fi) 
,

A 1 "')s{i^1
1n.')

E 1r06lb n.') )424
MomsdCopo.iylrb-otr0 26400

Bsn weishr { b/rl
Ath:)
s ( n.")

li"')
Er{r06rbi..'l
r@menr copocrt {rb 0 

1 ] 72900

Sheorcopo.tlbf 11110

&om we shr 1r6/h) 
, 51 0

A {.')
slh:l
l{n.')
Er1106 b in1
Momed CoFciry 1b nl':13 r$oo0
shsr copocrr lrb),', 336m

1r ) Beom reish' i5 bo*d m dms r or 3s pd
121 /.^.nenr dp..it nui be ddivied ror blune ef6d Ihe vo u6e lddd Io is, G wa ds rh e .onp era ioffiu d, is s i€n i Appeidii r"
13)A.nenrondsheo,.opodiscrebosedondioffidl(l0r€o6)dumrlonoflmdondshouldbeoduiedlo,rhedessnddctonotloodperrheappcobebuildins6de.

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



ALIOWABLE LOADS FON SIMPTE SPAN DOUG!As-F'R GLUED LAMINAIED ROOF BEAMS (PtF) _ NON.SNOW IOADS

TABLE 2

lood Durction Fg.tor = L25. Fb = 2,490 psi, Fv = 240 Psi, E, = 1,800.000 Psi
spAN {fr)3- r /a-rNcH wrojrH

!!?th

;
_;;

_ :

_

SPAN {fi]

- _

_

336 292 2s4

;

SPAN (fi)

!!!Mi. ) L _--q

1736 ll.0 790 573

2335 )491 1033 756 577

r$3 1303 9r3 73r 576

2332 1616 34 904 7t2 575

ta9s afi 696 573

2J30 1703 rr05 1023 3ro 634 s70

2n6 20Ab 1532 1203 975 30r 664 559

232A \778 )4A2 tt31 923 766 tt15 ssA

1290 1053 374 116 623 54t

2326 1A25 1459 r9r 939 334 7rr 612 s33 467

2427 204C 1639 1333 rrrr 936 799 AAA 599 525 463
74A2 1942 3732 2942

3431 5524 4094 3?50

9672 bt16 a479 J532 2914

2001 1277 aa4 647

26)5 )674 1156 34/ 646

2rl5 1465 1073 3r9 645

2612 r3r0 rr27 ta)3 797 643

3162 1192 )6A4 1227 966 lAO 612

2610 r9r3 r,16r f5r 930 760 631

3A64 2247 1716 1353 1036 3s6 /36 619

)252 tO2) A4A 7t1 60e

2994 22AA 17A7 r-123 1166 963 315 695 599 s2o

2594 2021 1616 r3r9 r09s 923 7a7 678 549 5t7

29].2 2269 1At4 r43r 1230 1037 334 762 663 531 513
3330 5530 4130 3340

949A 6147 4525 3640

7A29 2a4t th9) )2aA 946

3A97 2)45 )572 1199 C44

3A25 265) 19r'2

463A J209 2352 1733 rr9? rrrr 906

3A2t 2AO2 2tt) 1644 r3r3 r07r 333

4AA7 3264 2460 r9r5 1530 12-43 tA36 472 743

3759 2AJJ 2207 1005 357 7J3

42A7 3232 251A 2At2 1642 1363 114A 979 413 732

,1343 3655 2343 227/ 1A5A 1543 1300 ll03 954

41A3 3197 2556 2037 1733 1460 r24s 1073 933 At7 721 641

232a 1C34 t629 1390 ll93 1042 913 306 716 639

so73 3953 3162 1542 1329 tt56 l0r4 395 795 /10 634 575

4360 3437 2343 2366 1994 17At 1467 \276 )119 933 373 /35 705 636 576

47A5 3A27 3126 2597 21A9 lAhA 16rr 1402 1230 1036 965 363 775 699 633 576

13903 9060 6713 5330

r573r 10030 7346 s/93
r 794r f093 3023 6231

2A463 )2213 A74A 6796 5554

23443 )3555 9527 7341 5963

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



IPAN l!)

1ll spoi = simpy$ppoded bsm
(2)Molimumderedon= vrSounderdo ooti orherdefledion m,hmoyoppy

14)Tobu ared vo ues rcp,esen|ordl lmd s did hoya bkei the deod wa shr ol rhe Seom losumed 35 pc0 inro o..o!ni
15)sufli.isd beoris rensih sho be provided or$ppods Beoiig ensrh, L_,, is derermiied os

whe€ b is,he bsm wd,h ond F., is rhe o orcbe.ompesion pe+endi.uLo,rosroh d€$.
161 Morimum beom sheo. s o.oied or o d ftn.e from rhe suppod equo ro rha &prh oI rhe bsm
lTlvoEsberowe d ineffi m€dbr+4.jGErhJww5obrye I dherrcBsdre m bd br beid is icns'h

$23 2342 t6a7 )247 1

1105 2aAS 2045 1533 1235 936

4565 3114 2653 2144 1750 1453 1223 1413 A9A 740

5166 3395 3034 2426 1930 1644 1335 ]l30 rO17 334 774

4616 37)6 3434 2521 2)25 tAt3 rs63 1360 |92 r0s3 936 336 751 677 613

s099 4073 3331 2763 2333 199) 1716 1494 r3r0 rr57 1023 9r9 925 745 675 613

14926 9722 720s s72A

21960 13160 9333 7293 5960

251s4 1454/ 14225 7A7A 6104

19746 13654 )0424 4132

21461 AA47 11231 903)
24241 16141 1249t 9661

uns 1att7 t42as 11632

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



TABLE 3

ALLOWABTE LOADS FOR SIMPLE SPAN DOUGIAS-FIR GLUED LAMINATED ROOF 8EAM5 IPLF) _ SNOW LOADs

lood Durotion Foctor = l.l5,Fr= 2,4OO psl F, = 240 psi, E' = 1,a00,000 P3i

!!4L {!)
pePrh (in.)

:

;;
;_

_

IFAN (n)

_

_

;;

_

&ts!'Ii"t - j

214/ 137) 919 695 534

r/36 r 203 33r 67?

2145 1436 1039 3lr 65! 523

)aa7 7% 614 527

2)43 1571 1199

2sr6 1344 r!09 ||r0 396 735 610 5r3 4J7

2140 1635 1233 1039 343 703

2453 1373 1430 1136 967 303 676 576 496 431 3/B

2133 1673 r3-4r 1095 909 765 652 562 443 424 37

2415 1334 1506 r2?9 r02r 360 733 632 549 441 425 377 336
6aa7 4532 3432 2742

7301 5031 3765 2933

aa51 5625 41)9 3213 2679

1340 f7-4 3r3 595

2-10s r53s 1063 773 594

1945 )347 947 753 592

2402 )661 1219

290A 2At5 1477 tt2/ BAA 717 594 490

1053 354 693 579 43/
2313 2066 1573 1243 993 3r4 d75 563 434

?397 )A3t 1440 fso 933 //9 655 ss8 43r 4r7

2753 2103 t64? r3r3 r07r 339 7AA 63A 549 477 114

12, 000 3j-
2677 2AA6 )66A 136r r r30 952 A12 699 60A fi3 47A 417 37'

noa 5132 3444 3471

an7 5690 1216 3317

3521 22aA tt57 ))4A 369

2A4A 1972 )445 1102 467

35)A 2437 t7S6

4253 2951 2r63 r6{r r279 r02r 312 639

3514 2576 1940 r5r0 1206 933 3r5 636

4126 3001 2261 1760 r,106 f-46 95r 300 6S1 536

r4sd 2605 2023 9B 1Ab 67- 'a/
3942 2971 2314 1349 1509 r2s2 1054 393 7/3 672 5AA 5t3
44s3 3360 2613 2A92 t7o7 1117 1193 r0r7 376 761 666 533 52)

3773 2939 2319 1917 1592 r3,1r rr43 934 356 750 661 547 5r4 4rO

42A7 327a 2621 2139 1776 )494 1276 1A99 956 A37 739 656 545 525 473

4664 3634 29A6 2372 t9/O )66A 1416 1220 1061 930 a2A 729 65t 5A4 52tt 176 r'32

1oo3 3205 2617 2\/4 1A32 1562 1316 1)7) )A27 906 Sos 719 445 542 527 A7a

23A7 2011 1716 1479 12A7 )t2A 996 AA5 791 710 644 579 517

1279s Afi2 6171 4901

14516 9225 6756 5327

r6so3 10203 7373 5775

13323 f279 3045 6249 5106

21564 12464 4762 6750 5447

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



3779 2413 t67t 1223 933

r1s9 rr35 906 733

457A 3167 2321 r/5r 1362 1033 336 73s

3771 27U 2467 1609 1235 1043

142A 3197 2409 )O)3 A52 726 624

943 437 721 626 544

1970 1607 r33! tt23 957 424

2229 rSrt r sr0
.020 3132 2sO3 2043 1696 1423 79A 7A1 625 554 540

14A3 3493 2792 492 747 699 624 559 544 456

1503 1300 rr30 994 874 776

?3rd r9sr r664 r435 r243 r09-4

46A7 3749 3A6) 25€ 2143 1323 1576 1371 1202

r//r r r09!9 79r3 6r93
20200 r2r04 3634 6707 5430

73142 13384 9403 7244 5AA9

22 )12

irs

{r)spon = 5idpy$ppoded beom.

{2) Moiinlm deledof = VrB0 und

(4) rob! ored volus represd roro dddsoddhoverorenrhedeod@iqhiorrhebeom(osumed3spcr) dod.coud.
(5)S!fi.ieilbeor ns iensrh sho be prcvide,l or suppod &ornslensrh,l+,, sddrnnedG

r = &s!!!t
whqe b sthe Seom wdrh oid F. nrheollowobe@mpre$onpfltsnd

{6) Moiinlm beom sheo, c l€oted oro disron@ Irom rhe appons -Aquolro the deprh oI rhe beom.

{7) volues b€ s so d lhe oE imired by sheq nrcisrhr vo ues obole doub e liie o€ imied by del ed on; o I othfl vo ue' ore lin red br bend ns drefsrh

i:r

16421 ))510 Aagt 7227

ta)62 )2557 9594 7753

20ro3 r 3655 r033r 3304

717 6n 649 s53 543

425 744 673 612 557

943 419 741 673 6t4

1034 973 336 305 734

ll/3 1063 9d3 375 799

r2l5 rsr 1043 943 36s

32)04 2?197 16951 )3tAA

94A a4t 750 677

ta67 947 345 7s7

r93 r 053 94s 447

t /60 )564 1397 )254
tg)a )741 1523 1367

2033 r35r r654 r436
2254 2003 r79r r 603

3AO) 2649 Ba1 2146

t0

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



TABLE 4

ATLOWABLE LOADS FOR SIMPLE SPAN DOUGI.As-FIR GLUED LA.IVIINATED FLOOR BEA'IIS (PLFI

)2

22)n

99

;
;

-
=

;;__:

169 r14 r23 ros 90

206 r75 r50 r29 fl
2-16 2r0 i30 r55 r34

2\A6 ft02 )223 963 777

1359 t-120 1f3 90r 735

2135 1631 1245 tA29 439 696

5942 3942 2942 2342

_

;
;;

____

_

2035 1523 f66 913

2444 1794 1374 tA79 466

2432 1594 1749 993 314

2392 1527 1126 1139 929 771

6700 4460 33-40 2663

1594 1945 3663 2904

3700 2563 IATA ]!76

3424 2540 2005 1604 1303 1035

3473 1914 2277 1315 r43r 1223 1034

3776 2551 2439

1226 1056 9r3
1335 1533 1354 l]66 ror3 333 733

3320 30s4 2493 2070 )714 1447 t2a1 1111 976 S6t 164

11120 7241 5364 4257

17614 4017 5470 4627

16363 9At]3 6991 5429 4435

SPAN (r!
a202224267430329!P!!i!!t

ll

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



397) 2751 2015 1520

3276 2333 r 79s r396

3AA7 2/77 2A9t 1627 1299

3199 2AtA tA75 )49A 1221

3619 2749 2140 r709 139-4 r156

4r26 3f0 2,12r r934 rs73 r309 rrOr
3491 2719 2t7) 1172 )414 t23A tAt4
3A93 3a32 2423 1977 r6-11 l33l ll/7 l0r! $l
1317 3362 26A7 2193 1320 1533 1306 1125 9/3 356

37AA 2964 2r'19 1242 1030 946 334

407]. 32s4 2656 2?06 1353 153,1 1365 l136 1040 917 314

tt934 7771 5757 4569

r354r 3604 6300 4966

15396 t5r6 6331 5335

)7560 10524 7543 5427 4
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ALLOWABIE LOADS FOR CANTILEVERED DOUGTAS-F'8 GLUED LAMINATED ROOF EEAMS (PLF)- SNOW TOADS
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ALLOWABLE LOADS FOR SIMPLE SPAN sOUTHERN PINE GLULAM ROOF EEAMS {PLF] - NON.SNOW LOADS

TABLE 8

Lood Durotion Focror = i,25, F6 = 2,4oo psl F" = 27o psi, E, = 1,800,000 psi
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ALLOWAELE LOADS FOR SIMPLE SPAN SOUIHERN PINE GLULAM ROOF BEAIVIS (PLF)- SNOW LOADS
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7666 5578 4233 3317 1665 2)A5 r32l 1540 l3l7 \134 992 472 7/)
a512 6'3A AnA 371A 29A) 2445 203A 1724 1475 1275 1112 977 A64 769

6934 5263 4125 3315 2719 7267 l9l3 164l l'119 123a 10AA 963 457 767

7666 5Ar9 4561 3666 3oO7 2s03 2122 1a16 1570 1370 1205 1066 949 A50 765

4A34 331A 276) 2336 2000 1729 )5u9 1327 1175 tO47 937 443 762 692

4420 3626 3A25 256A 7192 1A96 1655 1455 1239 t14A )029 926 A37 160 692

765A 5997 4a22 3957 *A2 2794 2393 2A7A 1aO7 1539 1403 l2s4 431 757 692

s3t4 6519 5241 43or 3590 3033 2602 2251 1965 1729 1532 1365 1224 ttAz 996 945 425 754

9oo5 7A61 567A 4660 3AA9 329? 2A20 244A 7131 1375 166l l-131 1327 ll95 103l

9723 7625 6)32 5033 42or 3s56 3A46 2636 2302 2026 \795 1601 1435 1293 1170

)419 4<71 13,0 --3r ^3!0 )!!0 ?!l !t$ ,4/ 391 r^6
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2353 r s02 1040 761

2A4A 1At9 \260 C22

2s43 1762 129) e35 7

29sO 2044 v9A 1144 901 727

2343 r72r r3r4 1035 335

2672 1959 1496 1179 954

30r3 22r3 r690 r332 r07l 3/3

24A2 1A96 t49t ll93 932 319

TABLE I O

ALLOWABLE IOADS FOR SIMPLE SPAN sOU'HERN PINE GLULA,I$ FLOOR BEAMS {PLF)

lood Duroiion Fdctor = Loo, 16 = 2,400 psi, E" = 270 P!fL!L= 1.8!q49 P{
!:!!!H wrPIL
Deprh (i4L 3 lq 12 l1 16 l!

6.71a 524 266

SPAN {fr)

; _ --

0'6
95 6'
2d l0- 3r 63 '6

306
tl or -3 06 $

r4r rr3 99 33 70 60 5l

312 2s4 2A9 t74 )15 )2? r03 33 75 64

377 3A7 253 126 )O7 92 79

449 367 303 252 212 179 I s2 I 30 I I I 96

!3L43! 3sa "e ?!L 2'! llL t! l!! lll
3i /rjl!!!!wDr1 SPAN {r!
DeP!!o.) ! ro 4L4

;
a9 72 59

)19 97 79 65 54

r54 r?6 r03 ad 71 59

r95 160 r32

242 199 )65

?97 24A 203 169 143 120

353 29s ?46

429 353 294

506 4r3 349 ?93 243 ?rr Et lls l!4

lrett-l 'tL20 L'4
sFA!M

L23 !!qr4 16
I:

274s 1753 r2r3 333

3323 2122 1474 \076

2527 t75A 1232 e73

29h7 2055 15A6 t)49 945

3441 23A5 17AA rfi4 losl 346

2739 200A 1fi3 t2A7 969

31tA 22A6 1745 1370 ll00 902

l52r 2$r re70 r543 lzJo r0r6 347

2595 2204 )126 ll37 rl37 9.3 301

3922 25A4 \733 1269

4717 303', 2499 1537

3609 2500 r33r 1396

423a 2936 2151 1633 t27A

4917 3407 2491 r3A9 1!79 ll3/
39)3 2A52 2\63 r693 1359 lll4
4419 3236 245s 1922 \543 1265

5aa9 3644 2764 2165 1739 1425 1137

5dor 4O7s l0c2 2122 tc46 1595 1t2c ))
4530 3433 2693 2164 \774 1479 1254 \469

5oo9 33or 2973 2393 1962 )636 1333 ll33 1023

55ta ats2 3277 ls23 1303 ll27 933

6035 45Sr 3s90 2AA5 2367 \974 1669 1429 \235 tO73

7 3ri3 2s3r 2r54 132? r560 l3!o ll772A797 )1997 A42o 6432
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2369 19.42 1619 1363 r70
2620 2113 1791 tS14 1195

qePr! (i.l

SPAN (fi)

724 577 463 376

901 7t5 574 467

5721 3941 2A6s 2172 169'

666) 4516 3676
7449 5419 1tt1 322) 2547 2120 )76/ t493

6424 4571 3531 2477 B5A )946 1662 142)

6660 sO54 3960 3142 2609 2175 r$9 1573 t360
3542 2471 2394 2025 1732 1493 1306

2219 tA99 1612 1437 1259

66.15 5?03 4136

7222 5661 455)

7423 6133 r'930 4045 3374 2455

4447 6622 5324 4363 364s 303. 264l 22A5 )994

so 5L

1r)spon = smpysupFded beom

121 Mqimu m def ed on = v360 ! nde r ive rood, bosei on i€loro rood = 0 3. wherc od dir cior drllnes is desned or lor orher €/roror rdd rdri6, d

l4lTobvrobd € w: EF*mr @ oodsbosedon €/iororood=03oidho€r.lenihedeodrerqhtottheSednlosuned36pcf)dooc@mt.
l5lsufi.nrbediis ensrh+orbeprrydeddappods Bedos 8nsfi,q,s, sdebrmhedos

16) Morimum beom sheor n |dabd d rhedeprhofrhebeom

17)voruesbe@soidriieo€ imiredbysheordrensrh,huesoSo€douberiieore nibd Sydeledonr o rothtrvorue5ore rimred bybendhs dEnsrh

r 0306 /493 s639

a29A 6291 1929 3960 3247 2/O7

9124 6922 5424 r'354 3571 2940 2524 2)56 \A63 )625
4775 3916 3266 2762 236r' 2443 )742 1566

5210 4274 3564 3015 2530 223r 1946 r7 l5t4
2AA7 2427 2tt8 136? t643 t4d3
3042 2631 2296 2019 ITAA 1593

tast{ au3 6627

r1320 3375 7r36 s35s 4336 4134

62AA 52r'3 1441 3aA4 3291 2373

10203 3?09 6737 5622 1759 4A76 3527 30AO 2710 2401 2140 r9r3
3771 3293 2A9A 2564 2249 2052 1343 t672 t5t9 t335
4AX 3513 3492 27AA U43 2194 1973 1745 1622 )479 )353
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TASLE ] ]

ALLOWABLE IOADS FOR CANTILEVERED SOUTHERN PINE GIUED IAMINATED ROOF BEAMS (PLFI - NON-SNOW LOADS

llood qurorion Fd.tor = 1.25) F. = 2,400 Psi; F, = 270 psi

D€prh tinl aa

24.3/A

26.V4
27 \/? 631 673

2A7/A 754 742

30 r/4 323 3r4
31 5/3 399 339

33 979 964
34.3/3 1062 1050

3s.3/4 r$ I3s

rsr r4 ! 19!L sr,

!qL

374 3K 277 274

397 4/5 344 340

43A 521 3AA 376

527 629 454 452

574 63s ree 493

623 743 542 536

!el! !!r').
sysr sys 2 sF3 ] rysl

&r!!1!! ) aa

37.t8 2046 2423

3A t2 22AA 2174

rEl

se Fse s {or d€{riprion or .ddilde, sydens.

lr)spon = spd.i^s o'.olumn suppoft {or codile€red seoms

P) Lodd dddon iodq = c Ddd
13) codirye€d b€om opp = bd diced.

la) Defledon hos not beei.onsidercd

16)Tobu|dbd6@s€pemlbbood5ondho€|o|en]hadmdW]ghtoIthebedfh|ooc6Uil1o$!med35Pcl1olDougosfond36p.fIorso
rob€0.6xrorolloodhrpuF*dl.he.[insdrensrhuodertulunbodi.edlile a.d

131 Vo !6 be ow slid ne ore lim red by 5hsr ireisthr o orher !o ues ore mihd br bend ns ereigrh

rs"-.l rrsa I ran

3351 3313 | 3443

iarz I voq | :soa
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TABLE ] 2

AILOWABLE LOADS FOR CANIITEVERED sOUTHERN PINE GLUED LAMINATED ROOF BEA]VIS {PLFI _ SNOW LOADS

{Loqd Durciion Focto. = l.l5) F6 = 2/00 psi; F" = 270 Fi

Jidil : ro: I rrez

3074 303e I 3163

rrallrIv,n

. sys L rs ? s]al
37 r/3 1376 rSss 2203

34.V7 2At7 1994 2364

39.7/A 2163 2t3A 2538
41.V1 2313 2247 2714

22))

l*ll,r*l
| 3050 |

seepdge5iJrdedplionoldnt*ls}defis'

r spoi = spocing oI co umn suppods lor.odi*red b4m9
2. rood durdron Jodor = os nored

4 Del dioi hos nor 5*i .ons dered.

6Tobuoredvoluesreprc*droroll€dsondhwerok€nrhsdsodwiehiorrlreb€omintoo@uotlo$umed35p.IlorDousdnFrdnd36p.iidrsdhempine).Uveoodkdslmed
to be 0 6 x totol rood lor puFca dI.h*kids jensth under tull unSo dn.ed l€lood.

S.vouesbddeidineo.eimirdbysheorr€nsrh;vou*oboEdoub€rin€oe mibd byderedon, o
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DESICII EXAXIPLEg

D€sigr E\ampk r
l.ow Slope Roof Design Using s€ction CaPacirier

Gilen:
.24 ft span, 24'ft wide lnbuiary area

.Live load = 30 pst (snow)t Dumtion otload : L.l5

.Dead load = l0 psf (acuaL)

.AllowabLe ionl Load defleciion = U180

ALlowable lile load deneclion = V240
.Use 24F Dougl6 fir gluLam

Then:
. Glulam span - 24 ft
.Loro. w - .10 | 10.24'-oo0 b"roglulrl
. Ma_\ Momenr = 

g "u! \ ?1 
= oo.r20 .b-tlaa

.y^ 51"r, = ]!!= 960 
" 

24 : 11.529 16))
D€sign:
.lro I f.blF L rryq l8\ )l's.g--- 20lb tr'\

Total load : 960 + 26 = 986lb/tt
. Fron Appendix A, volume factor = 0.9310

. Design noment capacLry =
75,338 x 0.9330 x 1.15 = 80,834 Lb-tt

nq t-zo ' 
086 i 70 oo|D r < 80.8 {, b tr oK
960

'Design she:r capacily = 17,220 x l l5 = 19,803 Lb

(For shear des€n, neglea aI loads wirhin a disiance from

supporB equal to the deprh ol lhe beam)

Lr.szo x 9!! 14 x ego]960 lL2 l
: t0,l07lb < 19,803 lb - OK

)wl' rxo8or t. r 1j728.DeL"c on todr oro lB"ft= €4r.?. t"",Cf
: 1.03 in. : l-279 < L/I80 OK

= 
3-912, I ot = o z: i.

986
: v383 < L/240 OK

Design Example 2
r-ow Slope Roof Design Using l-oad-Span Tables

Gi.ve :
.24-ttspan, 2+ft wide mbutary area

.Liveload : S0psf Gnow); Durauonof load = I l5

.Dead load : l0 pst (actual)

.Ma\inum dellecoon under total load = Ul80

.us€ l+t soumern plnc grur.m

Then:
.TotaL applied Load, w = (30 + l0) (24) : 960lb/ft

dcluding beam weight.

. Fron Table 9 tor 24-ft span,

Select 3 x 26-Ll8 (w : 1,050 lb/ft)

or 3 l/2 x 23-318 (w = 977 lvfi)
or 5 x 20 5/8 6v: L,070lb^t)

or 5-ll2 x L9 l/+ (w : 1,023 lb/ft)

or 6-314 x 17 7/8 (w = r,073lb/t)

No€ rhar lhe beam weight has been included in the tabLe.

Desisn Eunple f
Fan€lizrd Rdf De.'ien U5ins lnad-span lable!

A warhouse/olfice building B io be 85 ft x i801!.lt has a

''flaC roofwirh a nininum slope ot t/4:12. The design live

load (non snow load) is the minimun required by the

UnLlorm Building Code, w1th a duration ofload factor of

I 25. Assume design dead load : 8 psl. ft is desired to

mininze rhe number ol inierior columns.

Assume three 60-tt bays (equals r80 fd and two 42.5 lt bays

(equals 85 lD requinng two interior columns.

Main B.an Design - Option I
Try syslen 3 (double cantilever) with &rce 60-tt bays. The

mbuury arca for each cantjlever beam s nain span is 60 x

+2.5 - 2,55A ft1 rhe suspended beam s EibutaD, arer ls

0.83 x 60 x 42.5 = 2,117 ft'. Per Table 23 C Ne&od l) of

the Umform Building Code (LLB.C.), rh€ mininum design

l.\c oad b l2 p"l lor rriburat m,s gr""rer rna o00fi7o"r

beam. Theretore, &e design li\€ load tor these beams is 12 x

42.5 = 510 lb{t and rhe design toiaL load, e\cluding bean

weLght, is (12 + 8) x 42.5 : 850lb/t!

Assune 24F-V8 Douglas tu glulan wLth Fb = 2,400 psi and

E = 1,800,000 psi lor the main candl€\'er bean. F.on

Table 5, a double candlever beam (Sysrcm 3) with 60 h

span, 6-314 inches wide and 37'1ll inches deep can cany

897 lb/tt Nor€ tha! the b€am weight has been included in

the table. - OK

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



Fron Table 2. a simple span 24F-V4 DougLas-ffr glulam

bean 50li (0.83 x 60) lons, 6-314 jnches wide and

36 inches deep can carry 871 lb/tt Note diat the bean

weight has been included in the mble. - OK

Option 2

Try SFtem 2 (singLe canliLeve. with suspended center beam)

wilh ihree 60 ft bays

Loads are ihe same as tor option L , since all members canv

nore rhan 600 lir ol tribuiary area.

From Table 5, a single cantilever beam (Syslen 2) wilh a

60-h nain span, 6 3/4 inches wide and 40 L/2 inches deep

can cary 870lb/tt Note that rhe beanweigh! has b.en

included ]n ihe uble. OK

From Table 2, a sinple span bean l0 ft Q x.25 x 60) Long,

5'1/8 inches wide and 24 inches deep can cany 954 lb/h

Note tha! the beam weight has been incLuded in d1e table

oK.

Nate: A 6 3/4 x 2t in h beam can cary 94-1 thtt, anLl it lt ako

oK but its arca aJ I 42 in.') ts g eater thdn the ar.a aJ the 5 1/8 x

24 beam ( 123 in')), srLs4ening it nal he less eeonani.dl

The iwo options can then be conpared by beam volunte,

'v.r.null1pr.al5 
| d-I",\. ao're onon,r oPlio

Bean volltne Jot option 1

o 7. \ '75.1 - ,\0l7ro0 + 2-9jl l,!1 r 0 8 { x oo144 I44

= 309.4 ftr

Beam volltne Jor option 2

2(o 75 \ 40.5) ,, ' ^ i.\ ^^
144

+ (5 125 x 24) l(r - 2 x 0.25) x 601 : 110.4 ftr
144

For rhis exampLe, the b€amvolumes ar€ appronnaleLy equar

and the tinal selecnon is the des€ner's opuon

Secondary B€am Design

Secondar) beams, aI perpendiculaf to the main beams and

aI simple span, are spaced at 8 h on center as is tt?rcal Mlh

apanelized syscm panel deck. Fora non'panelred s)s!em,

rhey could be at some geacr spacing, such as 20 fr .n
cenrcr, with subpurlins benveen these members ai a cLoser

The seconda.r'beams have a simple span of

approximately +2 lt.

Assune secondary beams 8 lt on center The tnbumry alea is

42 x 8 = 316 ft'? Per Method I ol U.B.C. TabLe 23 C, rhe

design live Load is 16 pst Tolal load, excluding bearn

weLghr, is 8(16 + 8) = 192lbfI Fron TabLe 2, a simple

span bean 42 lt long, 3 l/8 inchesMde and 22-ll2 inches

deep can cary 196 lb/h oK.

orher qpes ot lraming membeF, such as soLid-saM lunber,

wood I jois6 or wood nusses can also be used as secondar]

L'.nsd.pp d,ngo ..e<pana-d o"dngLond o-'

A comparison ot materiaL cosis will prolide guidance as to

rheir relanve economies ln addinon, hardware (hangeo

requirenenE, as well as any labor ditferences, need ro be

' o rs.oered orJe Lo obr"rn , .o, ph c e.o o n c

conpanson ol $e sysrens.

D€sign Example a
Floor De5ign Using S€ction Capacities

Gi.vet:
.T$,o span conrinuous bean wlth spans of 23 25 ft and

19.2i tt. Beans spaced at L0 ft on cenrer'

. FLoor Live Load = 125 psl0Lshr srorage) i

Duralion ofload = 1.0

.Dead Load : l0 pst (aciual)

.Allowable roml load deflecdon = U240

.AllowabLe live load deflec,;on = !360

. Beam depth limlted to 24 inches or less, due to heght

.Use 2+F-V5 sor.'them plne gLulam

The :
.Assume bean weight of36 Lb/lt

.Live load, wr = 125 x L0 = 1,250 lb/lt

.Dead load, rv1 = (10 x 10) + 36 = Ll6 lb/I

.TouL load, w, = 1250 + 116 = i,386lb/[t

.Ma\inun moment, tully-loaded, M = 80,312 lb/l!. at

. Maxlmum monenr, unbalanced loading. M. = 69,790 lb/tt

a! approximately L0 It fron the ourer suppon ol lhe

23.25-ft span

.Maximum sh€ar, tully-Loaded, V: 16,795lb at 24 inches

away from the inrerior reaction, in rhe 23 25 li span

.Maxinun shear, Llnbalanced loading. V, - 15,54+ lb

.Ma,\imun reaction, R = 37,079Ib at inlenorsuppor!

25
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t

Detign:
. From Table 7, a 3-12-inch-wide beam would acceed the

depth ljmitation, bas€d on shear requircmenrs.

.Try a 5-ilrch-wide n 23-3l&inch-de€p beam. Gor pwposes

of the volume factor. the momenr capacity span is the

distance betwe€n poirts ofzero mom€nt and is applo-xi-

rlately 20 ft.) From Table 7 and Appendjx B, dle allowable

momat capaciry = 91,065 x 0.9708 : 88,406 lb-fr >
80,312 ILft. The acmal beam weight of 29.2 lb/fr is less

rhan ft€ assumed 36 lb/t - oK
.The alo\rable compression perpendicular to 8rair\
F- = 740 psi. Minimum beaft€ length at inrerior suppon

: 3Z!29 = 16 ;,,6y,gs. R"uj"ed desisn shear.
740x5

V : 16,867 Ib ar 23-318 inches away ftom dle hce of the

interior suppon < 21,038 lb - OK
.Maximum deflecrion: tolal load on longer span, dead Ioad

only on shorter span = 0.66 in. = U425 < W4O - OK
.Maximum dell€crioni lire load on longer span = 0.62 in.

= U454 < W6A - OK

Note: This version is superseded by a more current edition. Check the current edition for updated design and application recommendations.



APPENDlXA

voLUME FACTORS lC!) FOR StMpLE SPAN DOUGIAS FrR IAM|NATED BEAIVIS

3-VsirrrcH wDrH spArJ lr0

(in.l. 3 1o ta 20 22 30 32 34 42 U 4i 4a

3 f0 12 ra 16 ta 20 22 24 25 2A 30 32 3a 36 33 40 42 AA 46 4a

sl4N (!l

13 r2 r.oooo roaao

25 V2 r.0oOO 0993r

9qlo,?e91 !iz!1 !i!!9 !11

27
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4tryqx11!ef!irycdl

?? rn r moo r.0000

311/2 4.9934 O9711

sf4N (fr)

23 r/, 09r91 0.90s3

b = bsm rdih {n.), ond
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APPENDIX B

VOLUME fACTOR (C") FOR SIMPIE SPAN SOU'HERN PINE GLUED LA'VIINATED BEA'IIS

26,rs r mm r mao I mm r o0.o I mm oera q:qr1s5'!i!r1!''1 qzr! q'?05 !144 !J64{ !14 ?s'?' '5'3

sPAt!(r,r

;;4, 
""'" '....,""* 

*oooo rmm ,oooo rmoo roooo

!:!!!t!'4PlL SPAN (r!

iilii c '" ,'
i;;F oooo, r.- oooo i o.- oooo, mm.- oooo oc,z
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APPENDTX B (.onriiuedj

22 24 26 2A 30 32 40 42 AA 46 4a

6,3/4-rNcft WtDrH SPAN lht

16 v2 r.0000 r(m
177l3 r.00m r{m r0000 09963 03102
r9 v4 r 0000 r.0000

26 l/3 r.00m 0ee17

27 tn l clxx a.ee2l

9riq! qarq3 q4! q!4 qiq! 4 q!!!t !!!tz !11 0

(in.) r0 rr 14 16 r3 ,g 22 24 26 2a 30 32 34 36 3a 40 42 44 46 4a 50
n7/8 rM ae%3
19 V4 09997 A.eea6

27 tn o%20 aenl
?3 7/e 49796 0.e7a7

''l€o%74o6e0o5]]0'944q(]91r9!|()()rfu
!!4!F)

{iilt f2 r4 16 ra 20 72 24 76 23 30 32 34 ?j 3! 4 4! }t 4 L 52

31 5/3 0.9ss3 0e47e

{r t0.1316 0.r3r4 0.,,6, 0r,99 0rr5, 0e 6 0.,076 ow
rne omp ere vo une lddof rormuro ror eurhem piie kl

- t2ir,0. 5 t25 rr0. r2tvr_.^--- li "

b = b€om widih {in.), ond
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Aboul Engineerea wood r,stems

Fndnead waod SJstens, 
^ 

rclared coporadon ot,APA - tire
Endneeftnwaod Assaciation is dedicaied to the pronroon ol
€ngreerpd $ood s)srcm.. Op.?DrC in clo-,€ .ooppraEon

wlth A?A, Ensineered Wood Stskms povid€s seMce, to nanu
taciurcE of engineered wood producs, including glued lami-

mi€d beams gulam). Engineer€d wood sFrens member

manulactureE c€ftiry rheir producB wifi rlle rEdenark:

ri rdni:i:.n:rlr1rrmit{Frr,rE{

APAEI','S
This mark of quahry E supporred by coniprehensive seNices

for qualiq' vaLdarion, product research, tesring and markedng.

Approxmarelv 70 o€rLenr of&" gl lar beams. unen y
manufaciur€d in North Amenca bear rhe,4?A EWS Eade

mark. The rnark appears only on beams manufaciured by

Engineer€d wood SFrems membels and signiffes rhat beams

arc produced to rhe requiremenE otAm€ncan Narion L

Standards lrErirure (ANSI) Smndald A190. L Thjs is tr,<

nalonai , o ben,u, s'anda,d -rd bv dll a8en, e, tuoe(dng
glulan beams.

For Mor€ Information

For additional inlomarion on ,4"A EWS Eademarked engi

neered wood products, cont?. Enineercdwoad s!!sb,
P.O. Box 11700, Tacoma, WA 98.111-0700.

3l
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We hove lie d reprc€ntorvG n
m.st moior u.s. .iries dnd in conodo who
con hep onsrerquesiions involvins APA
dnd /PA EWS rodemorled producrs. For

oddronoro$ srdnce rn see.itino enoinee€d
@od producrs or syrems, conlo.t us:

APA 7HE EIIGINEEIEO
wooD a550cla7loN

HEADQUARTERS
70ll 5o.l9th Si 'P.O. Box 11700
Tocofro, woshinslon 94411 0700

(2s3)565 6600. For l2s3)s6s-726s

.Jo Add,6-*-@*
ww.oPdwood.org

PRODUCI SUPPORT HELP DESK
l2s3) 620-7404

E-moil Addres, h€lp@opowood ors

{offces: Bour.emourhi u^ired Klnsdom,
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