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Abstract

‘This paper surveys research I.ading
to aliowabla shear st’ess PVaI$al to
grain for lumber in early flezu re ~~ts
lumber . som. pieces failed in shear
The estimated sheaf sties. at tim. of
failure was generally lower than shear
strength measured on small, clear.
stra.ght-grs.n.d specimens This and
Otti.f engineering observations gave
rise tO id~ustm.flt5 tiat unde~wsnt
some e~voIutiO4i nOt well described in tie
literature Some anomalies which
developed are discussed . an error us
shown to have prevailed in ~~ concapt
of a splil beam ‘or about 20 years Some
rec nt ‘eseatch done ru Canada shows
particular promise for describing the
load capacit y of ch cked beams t h t
eli f ail In shear This paper should
provide helpful background for
engineering groups charged with
improving allowable property
augnm.nt. for lumbef and other wood
products

A bOut the authOr$~
while ~ s r porl was befng compiled.
three authors t~ave moved from their

oratory positions Dr Ethurigton is
now Director of Forest Products and
Engineering Resear h in the
Wastiinctton ~ f 1 cC cu the Forest S r
vice Montrey is w ith the
WeYerhaeuser Company Frees is
•n tu r ed
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‘ ‘ø~ r Prod uce s Laborar ~~’ , For est .‘~ ..ø ~

_n_~~~ IIntro duct ion

Para lIeI-ti> grai n a it~ ’ shear are scattered end derivation Of results in other properties) between smaH. clear
s? ,i.ss for lumber has h~s?~ r~~a1~ ben ‘~~~~‘ always well documented This pap.’ specimens and full-siZe lumber must
.ew ed as less importaf’~ th~i’~ some t r aces the d.vetopmerits that tc icu~ place have sought e~planalion s for the
other al ’ ’ *a b ie propertieS and rias so fa’ as the literature permits disparity Also Cline 91 by 1912 had
probab,  been ignored in man~ design Throughout th is paper shear speculated on the relatio nship between
situations W tr’ the advent of more factor us defined as ~v,q age shear drying process and degree of checking
thoeougP’ rnettro<lg of ati .ilpsii strength from tp~ t~ divided b~ a~owab1e As early as 1913 . substantIal amounts
conic.,” ~1e%~~n5 ‘~~. ‘s ’ com pli.~ shear sIres. Although typically the ot c iear wood data were availab le in
sttu~ ture5, and composite produCt) shea r factor relates to tests ‘ sma ll US DA Forest Service Circula r 213 t14 )
conta ruing wood. ..r’ gineers are tak ing a c lear stvaight grain .d sp cumens, thus and many simil ar publicat ions followed
“.~~ look at allowable sheat stresses was not always the cas, as additi onal data became available
“e Nation a~ Forest Products The prim ary , and perhaps the on~Association a C” ~muftee ~n Research History of Al lowabl e ma~of source of test results on large

e Il~ ,~~On rues re c e r ty  sought a Shear Factors s”uctural timbers was U S Forpilt
COiflPlf”f~ ‘0.11* o f  Ser~ice Bul letin No 108 (~9). publi shed

i:~, all st ress .grad ng r~ethoils B.ginnlngs to 1933 In 1912 Although there had been earlier
cur?. 1 in us. ?ha a~ki* able stress in publications on tti,s sub~ ct. Bulletin
shear ~ ~~~~~~~~ ft~ m sh~at ‘ .~s’ s ol By O( tu ~~~~~~~~ teSts c f  large tmbe~S 108 appears to be a su rrmary of all
Sn ail c ’oar st raight ’graine i specimens hail been ‘~ a lt, and were reporled by available data up to that tim e It is cited
o~ each sp cies of interest The shear le~! (13) with small specimens taluer ri al” uc l every document dealing with
st ’engt b reported for small sp.cumens from the la . d  pieces A standard shear allowable stresses for lumber well into
~f Cleat wood is several fu mp ~ g reater test had ~ ‘t bean developed but ~~ 

t~~ 1930 ;
P-an lit, streng th calculated from tests or iQ in s .‘f the Drese’ standard Bull~hn 108 gives data for the

of arg. beams ¶~ ei tail in shear This srt~C~”en (1) 5rp appa rei’t ru H~~~ ~ 
ca lculated shear str esses in structural

dispa rr lv has been the subleci of w ri tin g 
- beams which failed first in shear or in

sr ‘ ntifiC iflQU~
r r si nce aN’ ii~ 1900. and One ~uf the lrl tia~ research pro grams shear folIo*’nq another type of failure

a-’ø”Ots ‘ ‘  ariula*n it Carl tie found in of the U S For est Products L aboratory as well s. ~Or those which did not fail in
1’. ‘te’.l?ii ’C Early researchers were (FPL). beginning in 1 Q 1 0. was the
r l p p r . S f p u j  in eetabi c” ”Q di”er i.nces evaluation ~~~ mechanical properties cuP
tietwew ’ resurt s of the iarge te’u’ and the small . c lear Stra .ght.Qrained specimens
smalt test . but gave liit i~ attent ion t i by s~~~’es In tact, some evaluat ionseuplaining reasons for ‘ha differences had been spon ored by the U Sruowtedge of the (j TMarpncp’s would Government at several univer~if UPS 

Ua.”te..*O ai Madwiv’ W~ ~
Pt a. * been of benefit because the small 

~~ ore 1910 *55 ma unesrs?, e’ W*c~**
test was clear ly less Cu pensive to The researchers who had observed ~ iusd~~~h~~~~~ ‘i ’sPis’l Si 95 i5ti~ .w r~~Si i~

~ ) Re’5 ~ 5 Of such early research differences in shear strength (as well as ‘ta *‘ .i ’S i tel Ii w’ui ru’ 5~~ uuSiO,1



shear ii also gives shear data Prom 
~~~~ ~~~~~~~~~~~ ~ ~~~~~~~~~ ~~~~~small , Lear specimens Cut t i 0111 the 

~... ~ ~~~~~~~ of .. .  ‘~~ .structural members The shear
specirliori used w as different from that
Ut 3crubed in ASTM D-143 (1) B.il t 8 Ns*ifi sad JO o0u~ 4~

(t SIS) (f5~3i
Lb s. ’ t~ SiUsing data reported in Bull etin t08, 

~~~~~~ ~ .the average shear strength of large
beams that tailed in sheer can b~ •Compared with the strength of small ,, 

‘ ‘  

1,0clea r shear Specimens taken fr om the 
~~~~ ‘.nioc i “beams Data are a~aulable for nine
Ae~ i,. ” iwtf l  100 100

~cuot;i es and the rat io of strengt h of
sm all tcu large specimens rang.. ‘rom accumulated by about 1920 and the ig3O s but was able to uncover litt le1 88 ~ 4 6t for green beams and from relation between the strength of the two regard ing the shear factor othe r than2 57 to 4 12 b r  dry beams Th~~, ratio s should “eve been Quantl”oil by th at th at “ a relativel y high reduction factor .would probab~ be differen t it the test ng tm e In tic t an important deduction approximate ly 610 8, iS used “ Tablesieve dOne hritd~ because ~i P changes In can be made about the relat ion of small- 2 summarizes the only recorded
the small Clear test specimen (Data t~’ arge scale tests that has nc I b e n  comp onents foun d As P P A Johnson
tr om small Clear spec ‘~~ n5 of green found stated in the lit erature Ratios in was to write about thus period later . ’ “ NO
lumbe r in Bul letin 108 can be compared the ap proximate rang . o f ’  to 3’ . car, record w as avail abl , except for tib i’
*ith tho.e from the current Wood readily be worked out of tabulat ed stress in bend ing , on the at act
Handbook (~~

) and the modern results in such referen ces as (9 10 ~4 numerical values assigned in the past to
averages a’. always higher than the 25) This must have ben so me of the various factors as the result of the
earlier ones by from 7 to 36 PerCe’it ) least uJ~~m enfal information tP’pr or ig inal analysis on which present

No additionaL basic data Or studiPS available *herCs. tti~~’ shear factors ’ recommended st r esses are based ’have been found Some later ref erences invo lved SuCh judgments as “the ~t tb the publication of a grading
Cite the tests 0? large member s 0~ reputation and behavior of the specie guide by Wilson (~~ ) in 1934, the ForestBulletin 108, Others Cite ciear wood in service Service Ceased to r~~~ mryt,n~averages w hCh wer e changing a Ir’ it is clear that al lowabe values were allowable properties arid Concentratedtime as testing progressed bo” derived and recommended by FPL on grading principles The d.velopmecutBy “.117 concer n for tra rus atlng the by 1925 Newl n ) 2 I L  said in the of grade descriptions and allowable
basic data to allowable Propert ies ‘C’ published text of an address given in properties was treated as tile Pr’OYiflCdesign appeared ir “ r’ literature 1925, 1 does “ c t  seem feasible to limit of manufacjura”s and lumber specifiers
Ne*lin and Wilson (25) Stated withOut shak es and checks in large timber’s as From then until about 1960. flu. Forestdiscussion that ‘on ly about Ofl...ghth Closely as knots or cross grain Servic, published basic stresses by
.‘~ the ValUes given n t ru e table for green triarvHo re to obta in a sate stress P- or,, species No record was mad. of themater ial should be used as allowable tests of small clear specimens it is basic stress derivat ion
streSs in horizontal sh ar in beams For necessa, , to usa a ‘actor one and -irur. In a lett er to A P Entrican of the New
small deta ils . n timbers unaffected by half times as great for shear as for Zealand Forest Service datedsha kes or checks the allowable stress 5~r~~5 ~ trif, extv er*~e fiber Although September 19 , 1933, P4ewsun descr tsø smay be taken as one- fourth the vlIu • . j”) discusses the devefopmenf of the manner of arriving at allowable
isted for green timber Although ‘t ‘5 bending allowable stresses the properties “In addition to the tests onn~~ clear *ba was mean t by ’ small relationship ‘ these stresses to small clear specimen; of a speciesdetai ls P4ewlin and Wilson identified bending tests of small clear spec mer~~. tests on StruCtural ti ru~~ers influence our
checks and snakes as being Scu M C ecu, s ‘cut Pxp Ie ’ed One can deduce that assignment of working stres,~s themore serious in large than in sma li they probably were related by a factor ~t reputation and behavior of the species
t~ ” .ha ’c to suggest a differ ent allowable 3; 81 and by a grade factor in service alSo were considered as wel lstress They did not ..plain their According be’ ~~~~ above Quotat ion the as the spread between the propo rtionallerivat,o n of thi s va lue shear factor then should have been Limit and ultimate streu determined

160 27—that is approximatel y 6—and a by tests And, fin ally, th, rounding oft ofBy 1919 w it h a book by Belts (5), grade factor the values is to some extent a factor IItabl es of allowab e 31rp55 properties ‘ is c’ear from these statements that thebegan to appear ifl addition to. or’ general procedure was not necessarIlynatead of tables cu ’ average strengths 
1911 tas 1043 one of applying a singl. shea r factor toof sma ’ clear 5peci.~uc.rt s of lumber each spec ies average obtai ned fromThese too tP” lc’d ” change fa i rly smal l clear specimensra;’idly For erar~o , for a ”at must

have been approuimatn y equivaLn”i Thp decade c~ the 30’s ~~pm~ to

~~e1as •~~1s (!) in ~919 and (24) ‘n 1 923 co~ taifl more frequent reference to
c ’ owed fhp e lowable shear sj~~ss*q Compon ents of factor s apptied to Clear
w ” i cb  are compared fl t~ti, i ~ i this wood average Strength however the
paper documentation fOr shear is particularly Sr

~~~ ~~~~~ raro~dQS 1N3
Sub,tan ” e tes t results on both large poor Wangaard (29) Coll ect ed .mi .nc. 00 ~~~~Siaç StieS... “ u It’uci~~al

members and smal! s~~~imen5 had information on the factori in use in the tsvitS,.
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New lifl ’ S letter of 1933 really
T.t,~~: —Compc’.”.”i, ol iii. .Sw., i.ctoi ~~~~~~~~~~~~~~~~ .~~~~.. suggested two sh ar factors an~ two

methods for arriv ing at allowable
$sI.v.nc. V5tid~~~ir’1 ‘a 10’ 

1900 01 .
~~ ~~~~~ ‘..~ a ilCioi Jud~ m.ni 

~~~~~~~ 
stresses from experimental data (1)
from tests of larg. timbers and (2) from

~~~~~~~ ‘~~~~~ — - -. 2 ‘ tes ts 01 small specimens He suggested
that performing both kinds of tests isi ‘ • ) ‘~~ v preferred but that either test can be

4 3 iS ~ 9 4  used alone tl $ewlifl’s thOughts are
expressed in equation form , the
all owab le st ress should be related Ii the

,
~ u, x.. a ~~~~~ ‘ • ~~ ‘~~ r~.,,t ~~~ ~%~~~~~~~5i ’ .~~ ~~ ~~~~~~~~ ~~~~ • ‘., ‘.‘.• aver age strength from a testing

‘f.. :.. ..~ .1mied ~;.p. ii 1933 ~.. ‘S -~ ~~~~~~~~~ ~o. ~~~~~~~~~~ .‘.~... program as follows

E lsewhere in the lett rr r Newlin Nr.si~in (2 1 and at least one other Average beam strength —

spec i fical disCusses the case of ‘eferen c i’ 12 4 1 sugges t thaI a sing .. (4Xatlowa b le str ess) (I)
ho’ :o ’ ltaL shear “ Our .iss ,~ried early stress gr~ioi. was conceived to Average strength cu t small Clear

str esses in hOr :.nta l shear .i u s ’ .  lava a grliitr’ t .i( !i ’ “ 4 3 Then (8X 4 specimen~’. —

pr c” arily “ . ri’s,i ’~5 ‘ ‘u’.s!% i-i t st ruc iura 3) — 10 “ ahiCh s in  the range o t t O  I, , ( I O t a  I3Xallos ,~able stress ) bl
‘irnber’s A part “ “ese bending tests 3 ~~j  in Nrswlin ’s letter’ of 1933 Average strength ii’ small . Cle ar
sias made on short h i)!i str Ing ers ~~~ ‘ 

specimens —

sym”~etrlcal loads placed thve~ t o lou ’ Al ¶ ‘lie point a number of factors have (2 ’ v to 3’ .Xaverage beam str eng tti )(c1

times the height .“ the beams l.o~ ’ the emerged Perhaps more important the It the shear ta c to r for either small or
support For such cond ¶ ns we Citat ioi ’S i~i~Iain ob~,.r .ations and large specimens could be obtained the
endeavor ~.‘ have a factor 0! abOut ru les ,it thumb !’ .1! have t t ’.*’~ t,tk,”l ds other’ sheaf facto ’  could be t cu,nd by
four i Qr seasoned ~ r ‘ — iI.’O strin ge r s a icuO mat l C up t i  the prl-”.’nt lii”.’ Thest’ sub~t I’iJt i)i ~~~ th.~ above equatio s

abet’ Pla ced it’ Ssirvica [A pp arent~ ~~~ insights are t .ihulated below by (ICtri The !‘rst such substitution arrived at
‘iie*l.fl meant ti ere that the ~Ii5if ’ cu ~,q. irti. I AhSCP! s probably long afte r s ias a ‘.r ear tacto , to be applied to Ia’~j n

‘.rsctice was to ass gii an all( .~.u~ I’. •~‘t’ “ rm.lhO n w as t T r % ~ put t i, u5~ beam test rP~u~Ts and Newluri S letter of
stress t hat ass one IflU’~~’ t’ e a~v~age ¶933 e~ ‘~ b ’ ’ ..’ i’o th at it shou~d be the 4
‘es ’~i ’s ~‘ü ”.’ tests o ’ stru ctural ! mber atiiCh ,ll ~Sars in equation a We
T~ Ct ~I5in these ‘a~ ‘ ‘s ‘or a sef •~’ ConC i, ilc ’ t ill ’ the development I i

~~ade stringer * 1  r Qu., ”t ’ a ‘actor ot .i~ “in ff1” O’ it’. (C). (a). Ib)

l3base -i on out standard Date Concept In 194 3 H P A  Johnson formall y
shear .~c , dependi”g uPe” th~ a-.1 t ’t iwsrng a conlerence held at FPL as
tendency - “ the ‘., ‘~~ ‘ see to dei.e’op a “- .“itio’ of the f_ i S War Production

~h5lu,.5 or chec.s Th p ‘ -llow’ng are fhe Board (WPB) . cited a shea’ ‘a lor of o

~~ç p - n  mate factor s ir enter ~~~~~ ~~~~ 
¶ 01 2 Shear ct ’en~ !” c ’ usable timber 5’ie indicated that !“t’ WPB lumber

• ,~)l,t ‘actor V arrab i Ir’ ~ 4 3 
sizes S .Ii1 ’~MtSri’~ a?fei fed by ‘ l i s t 1 l~~~~CP! •o~o me shear

COfi Cr” ,’ ,)fl 0? StrpS’seS at ~~ ttom ‘ ~~~~~~~~~ ~~~~~~~~~~~~ ~~~~ ~~~~~~~~ f~ to r cc , i,. i d f c  ~~~ ~vd in keeping
c ” r i c k s  ~ 4 gr ade 4 - 3 .  dur at ion cu ‘4’ ~ SiO t iks ij tpt ts may be ~~~ wa r effort ‘. ‘

r’~~.i, ~~~~ c tcu~ ,t’tU t ç ’ ~ - ”~
ct’pss 16 1 and ‘be ~,4u,t0’  9~ r . i,er~oad enough “rent in li4 ’~ .’ intl t t i t 5 6 Johnsori s recomme ndat io r
3 2 In aiJ ’ !Ofl , t he,, Should be applied sm all t imber s I carr e l • sias corroborated by I J Markwardt in
a factor ‘f  ign orance *“ e ’ o t p s I r i ’  ~j t t i’ r* ir’ t  a a,ible shear unpublished memoranda Directive 29
small r’ec,s or~~ are es al iabi. and als o SfretOSiyS .i~Cording to size of the WPB (~~ ) suggests that such a
~~~ ai it’ ”~r~a factor fo~ Spec ies k’fl*” ‘ i. ” Spi t so dr’°ects aredit ! ,ult f i ’ c hange was oftic a s  made This had
Ii’ lri~elop shakeS and ChCC I,5 c o nt r o l  in graded lumber ~~ e”.. t of d’ianging the shear factor

The infOrri ’ i ’ on in N,raiiri s efter .v the,o rr’  the shøar ‘act or to S
Er ” icaj, (1933) can be digested into a sh -

~1i$t1 be increased by .1 2 1044 Ishear f ac t o ’ of A times a grade factor on T~~ shea r facto r need OCt be ~ sO 1 S f l

a small , clear s t ra i ght ~~e.ned
ç~’ e(’ rr~Pn basis allich seems t ” i agr ee -,~ r’s ta ’ it  for au ~Cle$ After WorLd War II, the WPB and all ot
*

t i
~ the 1917 ‘ ‘j i’ - “ (25 ) k wever 1 933 The initial 1udgments made it’ Is emergency regulatory power’s

“. wl in $ prece” ation at the 1925 ASCE developing allowable shCar - ,1 sappeared Notes from a Nahonat
meetIng 2 ’ )  had described a shear stresses did fl’ ! involve tests of L,~~~her Manufacturers Association arid
t acto ’ 09 6 al ’” q * Ii’ a grade facto r ( i t  ~ 

smal l clear st raight-graineti FPL. meetin g held in 1948 demonstrate
convenient he’e 1 ’  keep “ a grade spCC’mens Rat her , a shear that t hp’a was i ()nstderable discussion
fact or separate since it ~i t ~~’c’ oc ~ fact , lob. apPli ed I )  large a t’i’ ij t retaining the 5 6 change which

depends on the qual t~ of n~ 
, idual b.*m tests was develOped had been dictated by the WPB Shortly

pieces of lumber) Ifl I .1~~~ without ¶933 The shear factor can be thereafter FPI. published new basic
ezDlan i’ion, Markwar dt Cited ‘r ’ an thci igflt of as a set cit stresses (2 71 whereto th, shear f actor
unPublished research memorandum a component factors, most of had been reduced by 10 11 FPI. gave
shear factor of 6 ~i’ ~rif SOffWO(i.1S 7 52 them attrubuf able to as the only reason an ,ihaustrve
for hardwoods Thus some evolution of measurab le physica l reevaluation of the original stress
f actors is evident phenomena recommendat ions

3



The lumber industry published rew Issues In Allowable was diff erent from variab il ity for
modulus of rupture When variability is

~ost~wa r allowable propert ies ~~~ and
noted lot the first time that 90 percent of Shear Property disc us~~~ in the early literature. It Ii
the allowab le values should be used for Development clear t hat variation 10 all propert ies had
a lo ad duration of “ many years ” Prior been observed, but typi call y a
to that time 100 percent had bean histogram of modulus of rupture fo r
recommended for permanent duration Four iteuea in allowable shear clear , green Sitka spruce is used as an
cit load (Durat ion of normal ” load was development that were recurrently example (see. for instance, (21). p 401)
defined in 948 as three yea ts the sh ift discussed over the years and which Usuall y the accompanying tex t w ill
Ii ~i normal period cit ten yea rs came have Infl uenced present understand Ing simply state that a factor of 4 - 3 wi ll
in 1951 ) Thus the ¶ 0 t I of the sub~ecl are as followe 

- t ake care of satiability
(ap c’rosimately equal toO 9) was treated A Complicating factors in allowabl e By 1935. Markwardt and Wilson (18)
as a Shift in the intended load duvation shea r properly Calculation , had published evidence that the
However this ConCept was not B A~~ustments for moisture content, variability for shear is somewhat less
citroduced into the st andard f~ r C The $0-called “two-beam theory, ” than for modulus of ruptur • Later, an

est ablishing structu ral grades until 1969 and effOrt was made to quant ity vana bilfl y~
(31 D Calcul ation of allowable shear in a an unsigned memorandum among the

The present edition cit AST M D 245 split beam records of a Nat ional Lumbe r
(3) and all other editions since 1969 u t e  These issues are most c leart y presented Manufacturers Association Conference
t”e shear factor for sofiwoods ~~ 4 1 . tO according to subtec t , r ather than of 1948 notes that ‘ This factor
be applied to the 5 perCent exclusion chronologically in th~ following 

tv w(absity1 has been found to
limit for cl ar wood This change—going discussion corre pond to an ex clus ion limit of 5
from publishing basic stresses by percent for small, clear specimens -•
spec ies and spec ies groups to a Still liter , the Wood Handbook (26) in
constant factor for hardwoods and one Complicating Factors In the 1955 edition gives a coethcient of

vari ation 0114 percent for sheerfor sottwoods—contradicted the early AIIowabl• Shiar Property strength and 16 percent for modulus ofassumption that the factor should be
different for eac h species based on the Calculation rupture Despite this evidence, the 4 3
j udg ment of investigators The facto r is factor tor variability appears to have
re adil y derived as been “borrowed” from binding

~~ 
i~~~~~~ .fl) — 90 22 Prior to 1920 the emphasis in testing strength observations

wh ere c lear wood specimens in shear was to
6 — the shear factor I ‘si C ted by iti t~~n ii eta of the most immediate

Johnson in 1943 applicability For eta mp le the Duration olLoad
— remoit al of the variab il it y factor , relationship between large~ anii small-

whict’ i~~ handled by another specimen tests was essential for setting
method ~~ and allowable stresses for design Until A similar “borrowing” of bending

¶ 0 I l — t h e  post-World War II change these primary issues were resolved, One resu lts probably occurred for duration
ostens ibly 9 rom longtime to would espec t less attention tO of load effects The early literature
IO’yiear load duration secondary or complicating factors for conta ins many observations such as

Beginning with the 1957 edition ~‘ allowable shear However occasional that by Ko.hler(16) in 1919 . “A beam
ASTM D 245 , all owab le shear stresseS attention was also paid to individual kept loaded beyond the elastic limit will
wer e eff ectively increased for 2-inc h components of shear factor s A basic eventual ly break The proportional
dimen sion lumbe r used in “light und erst anding of the role of limit w as believed to be an index 01
bui ldin g construction ’ wit hout defin i ng compli cating factors in shee r stress acceptable behavior under long
thi s type of Construction A modified derivation ‘s apparent in a stat ement by duration of load Table 3 gIves some
strength rat ~ conc erit wa s employed Newlin (2 1) in 1925 , he demonstrated v alues from the early lIterature, seen to
for s~lits and checks , based c r~ the that “working stresses included be not greatly different from 1 78 (i a .
eng” ‘ of the defec t rather than depth i factors for such things as variability, the 16~’9 that appears in table 2) No
penetration and on the wide face width du ration of load checks, and factor of records have been found of fo rmal
rather than the narrow face width No safety (I a judgment I although he did studies of duration of load in shier
co rrobora t ing evidence and no not specify the role of these conducted In the United States prior to
d~ cuS~~0fl of the Change has beer’ complicating factors in shear s tress 1968 (1.2)
found, the Wood Handbook . 1955 derivation
ad t on, co ntains the same treatment

Ch.cksVariability

No evidence has been found to relate
From the on set of the clear wood to the factor 019 4 for “ stress

research program, an attention to concentration at the bottom of checks”
variability was evident (7) Certainly as desc ribed in Newlin’s letter to
from rather early on, th re was enough tncan (1933) Throughout the
information to demonstrate that the literature the concept appears as
variability in clear wood shear strength undocumented However . E 0 King,

4
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3 —Ptopo.t.oi a. limit ~~~~~~~~ 04 ,iij4,i$fi ~~~
Iui. ~ ‘.vi *000 a ~iarr.ij ii By the 1949 edItion , dramatic

changes in format had taken piece Two
~~ Ul)IUI S 

separate strength ratio tables for shearSp.cw.
e,t i.’~”liO.,. limit vi were given, one for green lumber and

one for dry lumber The strength ratios
co it for green lumber are the same as those
A i  vi I is given in the 1930 edItion for all moisture

P-n. contents, The strength ratios for dry
lumber are 9 8  of those for green
lumber The same 9 8 rat ioI 8”
appears in (~~), dated 1934 This 9 8‘a
r atio has in (~Q), however , the effect of
providing for the first time a higher

“ , •%•.. o 4~M I allowabl e shear stress for lumber
graded dry than for lumber graded

Foo t no t ebof table X i n the 1949
green

edition of AST M 0 245 (3) states :
Modification for seasoning in currentAssistant Vice President for Techn ical increase for drying These rules commercial practice is accomplished byServices. National Forest Products included a working stress in shear said l iber alizing defects in grade rather thanAssociation, h~s suggested to us a ~. be valid for aM locatiOnS of use , no increasing working stress “ In the 1957plausible explanation The 9~4 factor basis for ~~~ rules was discussed This edition this footnote has become1ciI Checks was ti n t fo und in print in philosophy of a single allowable stres s - Modification for seasoning in joists

1933 (~~?) At ab” n,t the Same time despite “ oisture content slI~ prevailed arid planks may be accomplished eitherMewlin el al (22) were st udyi ! ,~ in 1 934 w t i r  ‘lie publication cii a grading by liberal izin g gr ade limitations or bychec ked beams i~tCr is .~~r~Iy In some 9uidp by I A C ~ iIso n (~~ ) incre asing working stress “In the 1969artificially Checked beams they reported Attitudes behind the grading rules are edition of 0 245 , the footnote hasshear s !re r i it b about 1 9 “ci the strength better understood b, re~iewing the disappeared as has the strength rat io
ci 1 unchec ked beams mini edt i~ ns ~1 ASIM 0 245~~ ASTM table for dry lumber The 9 8 seasoning

0 245-30 . the ‘~~30 edition is t~uite adjustment is retained, but applies onlyspecific and clear regarding shear , but to lumtier dry at time of manufactureFactor of Safety cha nges are made in subseq uent (i e dried befo re grading)editions with decreasing amounts of In this same 1969 edItion of D 245 . theexplanation The 1930 edit on slates paragraph st ill remains wh ich permitsshake in green ~nalerial is assumed to larger shakes in dry lumber than inThe overload 9 act o r 5, of Course ‘pi liJCC shearing stress in direc t green * This paragraph is notatilpur ely a judgment It 5 sometimes propor ti on to its extent A greater because It provides for the first tim. areferred to in the literature by other amount ~f shakes ‘s permitted in double advantage” for dry lumber —“.a’ -~’s . SUCh 15 factor of safet y In seasoned material , made up lOi by the both larger shakes and an Increase in19 24 Newlin and Johnson discussed increased resistance of the rem aining allowable shear stre Ss Doublethe factor of safety ri unpublis hed 
~‘ i~ss .sec lion when seasoned ‘ The advantage is resolved in the extensivelyrecords of researc h as having 

~~ ex act rules relating Size of shakes and revised 1970 version where thecomponents One of these they said s imil ar permi ssi ble defec ts to the reference to d Ifferent shake limitations*as t i  take Care of characteristic’ 
° actional strength of green . clear wood in, green lumber and dry lumber *5diffe rences in t”e strength (ci wood tt’ip are st~~ulated in the text expressed as el minatedthor to the care of overloading 
‘,,rmuias and also graphed (See To summarize 11w earliest procedurearid such ot her factors necessary for Appendix I In th is rather all-inclusive cont rolli ng splits—introduced In 1925—the safety ci tie Structure 
ed ~ron, basic stresses by species are was to impose no contr o l over split-likeTwen ty years later ¶h i5 facto r w as taboialed and gr ades are described with detec ts in grading but instead todefined ri more detail suggesting a allowable properties The properties are increase the shear factor by 3~ 2 togreater underst anding in 1943.~ given for three different mo st ure account for ttspiir probable deleteriousJohnson credited the overload factor conditions , but for each case the shear effect Shortly thereafter , in 1934. It was(by then 9 81 with accounting fo~ ring stress is the value in the green assum ed that allowable ,tiesr sIn es forangle seasoning fabrication errors condition green lumber was also valid for dryand of ?siz e Thus the concept was that , for a lumber , but dry lumber was permittedspecies and grade. there was onl y one Iar~~ detects to oompenaate pertly forallowable shear for all moisture the increased shear factor By 1949, aAdjustment for Moisture conditions However in the grad ing 

~~~~~~~~~~~~~~~~~~ ~~~~~~ in stiw for dry
Cont~ ,t process , a larger shake was permitted 

___________________

for lumber graded dry than for lumbe r
graded green The shear strength of the ASTSI 0 2a5.u ~~ray~~ii is I .fwcfi s~1uUPp

Early recommended grading rules wood was expected to increase enough oi~~ ’iiSii vi 0 245.30 xs~meiet Si. w.cøi.d Six.

5uCh U Newlin 5 and Johnson ’s of 1928 upon dryIng to onset the fact that .nct... . ~~ s. ionix ~q Si ~oiSi WId rivets ut selisi

~~~ apparen tly did not allow an shakes would lengthen S~S~~ xs i0 IOrIqS ~~ossis (5*5 *eesn~~~

S
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lumber was off ered as air alternative are not in complete agreement with formula The most obvious reasons are
but of1 1 the lumber was di’, crie r analogous results from the two-beam exce ssive deflect io n and excessive
graded No records hav e been lcx ’ated th eo ry flex ure stress Deflection has
ri 5I. ;i:i~i’t cit th es , changes ~~~~ sr ortcomings of the two-beam traditionally not been of much cor (cer n

t heory  must be rectified Currently in allowable propert y developmen t . so
The Two-Beam Theory i, ept r*ci  design procedures for f lox ure stress is a likely cand lcJ ate It can

checked be~irr s are all based on this readily be Shown from the flexure
thci ry . providing motivation for formula that the moment capacity of a

‘he design i t  c hecked beams has development of a new approach to beam split in half (treated as two beams
h sto ~

‘ a been based on the 1934 shear design I ‘ii’ t riCture mechanu ~ acting independently ) is one-half the

~ co” menlj5tii,ns ci! Newlin Heck and approaches of J 0 ~3arnett and A 0 moment capacity of the unsplit beam
2?) T” 5,r cc i r~ w hich Fcis~ hi offer a promi sing ‘r ethodology It seems probable that the 1957

..rt r oduc d the so-called t’w o~beam tci r  treatin g this field These researchers authors meant ‘The maximum effec t
a( ‘ion Concept demons!, j ’ed that the have ~1e. i-lo ped a technique (11) from shakes is to reduce the b a d
s! esse’s in chec x ed beams cannot be 101 ,4! “~~ the s r ea, strength cit ( ea r c apaci ty by half since a piece split
adeQua ’e ’ . described t)i !‘r e fa” iiiiar t ’edm$ tO th ri Shr~ir strength completely in two can supporl half the
e e ” ~ent ary formula tør !‘ci ,rzontal shear experir r’ r.r’!aIl y ,l,’tr.rn ’ ed from sma! moment that it would it no shake were
‘t  s Claimed in tha t due to spec ir”e s according to estabI she,,t present “ The concept is not new , and b
“ec’ rig the beam s behavio r is “~~

- i. A STM standard testing prci( edL~’es is woven through eallier documents
xe “-.i! ci~ 1*0 “ee ‘, indi’pr ’ dent T ? r * y have ~i.si  pf opO5 d cr i t eria i , ,~~

, rev i’wed For example Newlin and
beams ’ ~he ‘~ OS! sever e location for for the Strength of end-cracked (i e 

-. Johnson wrote in 1924 in an
app a ’ on of a sing r’ 00’ i: e ’ t ’ a t e d  C” ” x ed) t ,eam$ in terms “ a s hear- unpublished memorandum ‘Af ter
load øfl a s de-Chec ked bea ’r . 5 go~e’ned Cr i t iC a l  stress ntercs t~ l,4(l ’,i hl i( rig in shear timbers can usual ly
asserted to be at s dis ’ a’ ce ‘r om th e ca lc ali ’d using ‘? ,i( t i i !5 mechanics carry thei r desi gn load w ith safety
suppO ’ eo.~a to three ,m,,*, fbi. beam and related I e x t e r r ia  loadi ng T h s  because of their high bending
dep” ,conven!,onal ‘he ‘ost SCve’p ‘~~et 1’ o di i’~~~ “~~ ds considerable Stren gth
ci~ at On is a ’ the su~’p..’ ’ t  Basei of tr-,~ ~ .‘ )mse pr oviding ?“ .‘ technica l

a-- a~ t c a l de, .at oris ‘hi’. shear si ess sou rce ’, ’ new more ‘ I t i onal ci t ,~nta f i r  Closing Commentar y
a: the neutral ax is at “ s Ct ’ iCll loc a to n  sr~~ar design
in t” e Checked beam s ‘oond t be 

~~ T ” s  paper ties together bits of
‘ that given by tr’ e familiar ‘ ‘mula hcid ‘ c a l  esidence on the developmentfor a’ o nch eok elo bea ” arid s a 

~~
‘
~~~~
“ The Spilt Beam cit i’~ cable shear stresses for lumber

‘ ac tiOn “ an at any point closer to the as they pre sently cx ~t in the Uniteds~~~Ort ”e - ”  p a!.i’irc is “-at the h’ it.’i, No Obvious and dramatic flaws
beam has a greater loSd-ca’- , ‘ 

~ h0 Q t- edit on ‘ ASTM 0 245 in thi development of presently held
capacit’r f is chec ked than 1 t 1 5  not s’at es ri paragraph 4 2 3 ‘ Strength concepts are apparent except for the

ç mabi’, ‘tue to redistribution Of ratios be’ ow 50 percent are r’ r t  used spilt-beam concept expressed in ASTMst res ses—an implau s uhe conc lusion because a bending member thli’ is sp” 0 245 However the historical reviecA tti ,’ .~~~~“ the two ~“iv” the~~’ , does corn ’ .stf”y through lengthwise wtl t s~ I presented herr’ should aid engineering
pr ovide useful qua t at . r *  ‘I’S .~1’tI , it hold one half the shear b id  ci,’ an groups charged with bringing about
cam e’ be expected to provide accu rate unw • mp’.*ber A rev ipts of this improvements ri allowable property
quant tat iC results due f c  Iim at ons St li!o”e”t us’ng th~ fi 0ri; .~’ t i  sh ear assignments for lumber It may also help

trio a r ’ a ’ , s s  Essentially i t s  an * ‘muli xx II demonstrate it to be to focus attentio n on s imilar
elastic analysis “ an S~ctrOpic material inc orrec t The split member (assuming it developments ton other traditio nal
w ” ,Ch purpo rts to describe an inelastic bomngenr’i-,us w ith rr’s :”eC t to shear 5t ructur~ l wood products
riheno -anon ir’ .ci’.ng an orihotnopic stre r’q ”’ will support the same shear Readers of this paper have doubtlessm aterial he a’ al ys is is mandated by c ad as be ’ ”  it Split c i cticed the need to rOly on unpubliShed
assu”pt’On ¶0 ~e~d results w hich are TO understand the error . t c letters memoranda and notes—or even
independent of chec k depth Also , instruCt~,r. to review r’e~io i s  edi tOn s of inferences—to fill gaps in the history c t
~r’cause the theory treats on’~ checks “‘c’ standar d arid to consider other shear factor s The paucity of
A ” iCh Occur alon3 the e” f r p  span doc umr’r~t s Prior ~~‘ 1~” 7 . thp subtect documented information is in strik ing

t does riot present thC designer 
~ ~c ‘~-‘f broached in ASTP.4 o 245 T r’.~ contrast to the importance of the

Or * :‘‘ .uia”i’r cf  ~r ading ru les with versions of the standard ‘m m  I “ 7 to subfect to curre’ci engineering practice
— .~c ” * a i f ~. i t y ‘n ‘ea!ing ie,s severe 1%9 state The maximum effec t f rom Irregular records in this area should

x ’ions ~~e conciuslon regarding shakes s to reduce the strengt h by half carve t i  stress the importance o~the most severe lO~at ‘cn for a single Sin ce a piece Split completely in two has Systematic and accessible publication
Co ”cen tr ated iced results ~~~~~ halt th~ str ength that If would have it no
rx Oe r i r” e r ta l  dci !a ye’ Subsequent work Shake were present
by ~ ew ’ in ‘ 2 ,  shows that Ir is location The 1957.69 wording was probably 

_________________Ca” be derived “ ‘ r e l y analytically and badly chosen Sinc e the ‘strength isa
that I depends exp l ici t l y on the beam Characteri stic cit th5 wood , ‘‘load ~~~

“‘“
~~~~

‘ ‘ (,~~~l ~~~ Wi” iSW~iI conhsinr’g

span depth ‘,~t iØ Additionally an capacity was proba bly intended Once i” ’  ~~~~~~~

energy m nim zat’nn procedure the membe r has Split the load capacity P40**iS’ 1it ‘ x u r x  Ptev. I—- iSsil ‘Oi b..”’ .ii ’

dOscribed by C B Norris in research can be drmtnished for reasons not •rSi ‘-1 is .~~nss lii* w diir •r,(t SW.” 01

not es (1962) pals to expressions which apparent ri the horizontal Shear Iincherk.d b,. ’-’x
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o~ research Furthermore , the history of
important developments in engineering
should be wri tten—includ ing the
background to imp ortant committee
dec isions—wh ile such record s as ex ist
are yet accessible and wh ile pioneer
research ers are still available to till in
the stc i r’1 Recent ASTY instructions
dealing with the preparation of
standards emphasize this typ e cit
documentation (4) One of the

standards of clue process in
preparation ~? a vOl unt li ’, standa r d is

‘ maint enance of adequate records ‘f
drsc.uss’ons arid decisions
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Twer enot aiirty year Hivii h. exceIsAPPENDIX segregated as in this app ndix In fact , generally are found scattered
historical study olD 245 is difficult throughout the standard rather the
because , early in the development of adiacent as they appear here.Proc.du. s for Handling the standard, actual grade descrIpt ions paragraph numbers and page numbers

AIIowab~. Shiar In ASTU wer e included Later , the grade are includ ed for those whO may wish to
0 245: A Chronology descriptions were dropped , but the refer back to the several editions

concer n for deta iled examp les of The tou r subtopics referenced are as
grading practic e and for tabulation of follows

This appendi x highlights certain steps stress values by spec ies persisted until Means of measuring shakes .
ifl the development of ASIM 0 245 after World War It Later (1969), Cle*r checks , and splits
through reprint ng hey excerp ts that wood values were placed in 0 2555 (~ ) Size of the shakes , checks, and
deal with allowable shear These and examp les were restricted splits permitted
excerpts serve to comp lement the text Strength ratio and allowable
of th is paper which has discussed in a property derivation procedures
more general way the historical Procidural Chang.s Special rules for lumber uSed in
development of design pr operties ~~ light frami ng
shear and the factors employed ~~ Interj ected commentary by the authors
adju stments The text consider s in 0 245 moved quickl y trom general is within square brackets Sections
particular the app4cation of rese arc h ‘~

i statements on shea r in 1927 10 graph , wh ich have not changed significantly
key dec isions th at were reflect ed in relatin g Shakø si ze to strength reduction from the previous edition are so
g rads ”~ rules or design in 1930 Signi ficantly, in 193 7 the indicated , and are not reprint ed
rec om” endatlo ns These decision s , ~ 

standard hand led shea r allowab les by In some instances , th e year in w hich a
-~-. ‘s ’ cases , were also reflected in the reference to USDA Miscel lan eous sta ndard wa.s formally appr o ved may
wordi ng of ASIM standard 0 245 and Publi cat ion ¶ 85 (30) Strength ratio not be tIle same year that appeared in
supporting documec s Note t hat the tables then app ared in the standard r~ an ASTM edition For the headings
evolution of D .45 from 1927 onwa,r o 1949 and have been used ever since below the year of approval tc’Ilows the

~aral r0 s the dramatic development of a The strength ratio formula for shear sta ndard’ s number . and the year it first
n4i onaJ uniformity in lumber~grading Changed in 0 245-69 appeared as part of the annu al bool s of
practi ces The w riter s of 0 245 reflected Pr ocedures for calcu lating the size of ASTM standards fo llows in parentheses
the perc ept io n and pr act ice of their era checks and splits in the ield has i,aried Thus for 0245 -70(1 97 1) ,  approval was
in the sta ndard (The impact of the Over the years but the standard has in ~~70, but it first appeared in the

spl t~beam con cept; fo r example ConS is t Pntt y referenced checks and Annual Boo li of Standards in 1971
became visible in 0 245 -57 1 paragr aph Splits to shakes The basic reference of Stand ards which Contain a “T” In “~e

2 7 )  ca lcu lating the s ize of a shake relative title were designated by the ASTM as
It 5 virtually impossible to summariz , to lines parallel to the wide face has tentative . ‘ th is designation IS no

“ri stages in the development of ASTM pers isted from 1927 longer used
0 245 with complete clarit’~ Format
~~~~~~~~ and Content Of t h $  standard

have changed mark edly Since the first Editorial Chang.s
edition in 1927

Thus rf is extremely iiitt ~cust to present Siz, of the Shakes ,
the many editions of 0 245 a Ec1i tori aI~ 0 245 has been revised Checks, and Splitssequence of correspo nding paragrap hs ¶ ‘war d more logica l arrangerflef’it

“ lat “ eat of exac tly the same sub e~ t Drastic changes in format and Peimifted
~~g me~~~~’.n~ Size of W~ ‘5) Thi s organization took place between 1927

appendix att empts a useful but and 1939 the formal introduced for
admi tte d ly inComp letC highli ghtin g of co mmentar y in 1939 will appear tarmli*r
topics necessarily dealt with in the many to presen t readers The most recent 0 24527(1927)
edit ions of ASTM 0 245 (a) means of major editorial Changes were made In
measuring sha kes checks , and splits 1 974
bI cl ip ‘

~~‘ the shakes chec ks and Splits Th. di ticulty with earl y editions of 17 Shakes reduce the area of a beam
permitted. (C) strength ratio and tindirig logica lly related passages n acting in resistance to shear and the
allowab l e property derivation di~terent parts of the standard—all limitat ions placed on shakes are bas d
procedures and (d) special rules for needed to under stand the procedure for on this reduction Checks are limited on
umb r uSed in light framing Oth r Imt ing character ist ics and calculating the same basis as shakes , and no
elements of tIm history , such as allowab le properties—has largely been comb ination of shak es and Checks 15
adjustment factors , are rot covered remedied in the lates t editions perm itt ed wh ich would reduce strength
completely here Also, excepting (d). tO a greater ext ent than would th
quotations chosen from D 245 relate allowab le size of eith er separate ly
pfincipa~y to oists and planks. Pr s.ntatlonal Sch.m. 18 Shakes and check s in Dens.
quotations dealing with other lumbe r Select and Select ~OII* and plank shall
Categories are usual ly omitted riot exceed whe n green one-fourth the

Topica (a) through (d). althoug h A series of excerpts from D 245 w,dIfl of en~ nor when seasoned one.
necessarily addressed in all yetsion, of fOllow , ranged by subtop ic and by third the width of end
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Shakes and checks in Common jo ist halt the w i . iti of the piece in a grade (Fo itriote b of Table X , D 245-491 isand plank shall Nit excesd wnen green having one-i... ; ~he strengt h of green . flo w footnote b it Tabl e IX and modifiedfour t enths th e wi dth of end nor when Clear wood In 5eii’IOflt’~.1 mdler ia l . shake as foll ow s
smasonr’,j four ‘r l i tfil the width Of end ii s i m il arl y permitted fr om one-nint ti the accomplishe d eith er by(p 583) width of the piece in a grade of the liberal izing grade llrtitation$ or by(The ii)lio* ng is an essential strength of green , clear w ood to five- Increasin g wo rk.ng stres s ~p 213)comn ’, n tac , fl the 1 l~ 7 D 245 niri th s the width ot the piece in a grade

3,,’ The tOtk’ w iflg rule for Stru ctural havi iig one-half the “t r t-r igth ut green ,
Grades Conform to  the Bas i clear wo od (p 

~571
Pros isi on s for the Selection aid 0 24 5-69 (1969)InspeCtiOn of Sof t-w oo d Dimension and D 245-33 (1933)Tim be rs Where W orkin g Stresses are
Requir ed accepted at tr,~ ~i,ne ral (P er 16(a ) ,  I bI and (C) of D 245-5 7TLumber Con r,.rence Wash ogti, ’i, DC (W ording ii ~ par 24 and 25 of 0 245- as 16 1 162 . and 163 , exc ept that inMa, 1 ‘ “~~.

“
~ as the basis for the 30 r,•!jined in par •i4 ani ~~~ o~ 0 245- 16 2 for jo ist and plank shake permittedprepar at on ~t Qradini~ ru les for 

~~ p 3.49 is related to grade on ly on the basis ofs t r oct ura l m itr.’ aI Ii 585( green condition p 1 59)
(Footnote b of table IX , D 245-571. no

0 245.37(1939) longer appears0 245-30 (1930)
A greater amo ur ’t of shakes is (No general restrictions are noted 0 245 70 (1971)permitt ed in seasoned timber “ ad. up Restrictions are by spec if ic grades ,!Or by the increas e d resistance of the S zes ari d spec ies and stem f ’ o m USDA

rem aini ng cross-sect’~ n when Misc ellaneo us P ,j b l*cation No 185 ) 4 4 3 In single-span bendingseasoned In green material shakes are members shakes, checks and splitspermitt ed in O r  cc ! proportion are restricted on ly for e dis~.iCø fromricrease from none in a grade of the 
~ 245-49T (1949) cact i end equal tu thr ee times the widt hstrength of green. clear wood to one of tt ie wide face and wi thin the crit ica lhalf the width of the piece in a grade zone only iri Inc middle one halt of thehaving one-half the strength of green . (Par l2i a same as par . 24 0 245- wide face 1 ~r ‘rult iple-span bending

car wood In seasoned material 30 Pir i.~’ t .  i the same it par 250 member s . shakes . checks, and spI t s
s’~akes are similar ly permitted from one- 

245-30 ( are restricted throughout the length in
ninth the width of the piece in a grad e of Moditication for seasoning in current the middle one hail of the wide facethe strength of green , clea, wOOd tO comm ercial practice iS accorrplitnl ed by 4 4 4 Outside the crit ica l zone inf rø-fli nth s the * 0th of the pieC e in p

liber atizin g ief ’ ‘ c in grade rath er than beading members , and in axial ly loadedgrade ha. rig onc-ha it the strength ~t
Increasing working ctr. ~~ (F .i it riot ,~ b members, shakes ch ecks, and splitsgreen. clear w ool (Se. sec t ons 24 and 
~~i Tab~r’ ~ p IY 3) hav e l i t t le or no effec t on str ength25 wnder A Structural Grades “ properties and are no ’ rest ricted for thatLur ncr and Timber and the Method of reaso n It may be advisable to limit them

T” e” DViv~t o n  ) (Explanation ~or Plate in some applications for appearance
II F,g 7 . p 811-8 12) D 245-57T (1958) purposes or fo prev,nt mc istur e entv’ y

and subsequent decay 99 14924 Shakes reduce thri area of a beam
acting in resistance to shea r , and the (P.r 12(a) and(b) of D 245-491
im’taf ions ii;acpd on Shake in such become par 16(a) and (b) of D 245-571
mater ial are based on this reduction except the term “thickness ’ replaces 0 245 74 (1975)
Checks are ~m ’°d on p i ~ same basis as width ‘ the following one sentence is
Shasies and no combination of shakes added t i  (b). and also par (c) is added I
an t  checks 5 permitted which would The maximum effec t ‘ri) n) sha kes i5 t~ 

(No sig ni’ icant change f r om D 245-
reduce strength ii’. a greater r ixt pnt than reduce the strength by half since a 70

*‘~ ,ld the Illowab i. Size of either piece spht completely in two has half the
separately Shak e in green material is strength that it would have if no Shake
assumed to reduce shear.flg str ess in were present Means of Measuring
direct proportion to its exte nt A greater (C) Since shear stress In most j oists or Shakes, Checks , andamount of Sh ake is permitted in beams is greatest near the ends ttie
seasoned n ater ia l . made up for by the res t r ictions are applied only for a Splits
inc reased r esistance of the rema inin g distance f rom each end equal to three
cross- s. t r i r i  whefl seasoned (P 758- limec the height of the piece (Hsiqhf

57) equals width of wide face ) S ice shear 0 245~27 (1927)
25 In j oic ’ and plank and beams and Str ess Is greatest near the neutral axis

stringers , shake ri green material is the restrictions also are appli d only in
perrr tled in direct proportion of th e middle one half of the height of the 3(b) Shak e shalt be measured on the
inc rease f r o m  none in a grade of the piece, and only the shakes , checks , and ends of a piece , and Its s ize sha’I be
strength of green. clear wood to one- spl,ts in th is ecton are measured taken as the shor test distance betws.n

10
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lines enclosin g !r~ , shake and pal a i ,  to The s .’t. of check s withi n li t. 0 245 69 (1969)
.s it. f aces of the piece Checks and spt m ‘tied portion i f  the piece shall be

spi ts Shall be i rri fed as i- ~ ided for tgkeii as the sum of seven depth
sh~~ t.-, ‘~~

‘ 557j measur ements , one on !ie end and (Par 3S Ia t b$c  101 0 14’ m 571’ Is
three on each side divided I:) ~. repeate d as par 36 1 through 36 3 in D
Eacri measurement shall repr es.r’. ’ the 245-69 p 1 72

D 245-30 (1930) greatest depth of a~~ Check w t ” in !‘it.
Center h4 f  of the height the
measur ement on the t’l mi shall be t ,si , i

( T n. ex rse mt . : i  .iCm,.,its 1 SPitlir’ at the t” tt .’  mit !~~t. A t!” and t o ,  tOrt.,’ D 245-70 (1971)
Chec k and ~ “ egsur 5fT)er t () ~4f~ measu reme l ts on eac h Side shall b

esie mainta -t.~t in par 6(bI p ‘n1 ‘ aver ’  at d % t~~ri c irs Of Ofl n two and
and par • r’ p ~.n 

three times the height 0t th~ Piece “ om Essential elements in pars 4 4 1
the end ln joist , planv beams and 4 4 2 , a n 0 4 4 5  p ‘4 ~- are o’ e same as
stringers and t’ .. A lt ’  . ‘ t ’ ” piece D 245-57T . pars 3Mi a) (b), and (C)

o 245-33 (1933) h~ m the end in posts and timbers Eac h ex cept notion of equival ent shakes ~.measu,ernermt sh all be lt.lt. ” .’ t.,t b~ Introduced ii,, spi ts and Checks and
penetr .i! ’ into the piece “ a probe nmiddle one-h alf of height is dropped
1 64 ir~ h in !Oi~ knrrss and 1 4 inCh in as a qualinying st atement “ “F sse” ~i w ‘ .t’~~ i.’ D 245.30 width (p 44i, combination of charact e’ s! cs in parret ained 1 4 4 51

0245-37(1939) 0 245-49T(1949) 0245-74(1975)
‘~ ( a) Shakes ch cs i s  and Splits (Par 44  ; and (0) V” D 24” 4 ’~” p

ermitted II’ !n, grale spec itied 608 ret si ns ‘°e u” ~’ w ord ing is par 10 ‘Nm srgn ’ .cant chang e friirr D . 45-
,i’,. ’ in these ~~~~~ 

i cat ions sfla Il be of 0 - 4 ’  17 e’ ‘ ept “ at !h~ ~im tC hi
“-u’,is ,r~~(j at the e” cl s ~‘“

.. o w c e On , iflclu dn uni” t~~c) s ‘r Iled
those w th in the middle ha lt m ’ f h~
‘- ,~

. ; ‘ ;“a .  n. considered (The “.
equ als the fi~ ‘ 9 f II P A Ii’ ‘,i i, ) Situ D 245 57T (1958)

m stii.e -s “ ‘ e .. !c ’a ’iCe be9 wee ” “ ‘n
i’d parallel . Strengt h Ratio and

‘he w 1— ‘aCes of th e pec~ Pern’ ;sible 38 a Sf ’ ,ike ’s are ‘-‘ur asur ed at ‘Pie Allowa ble Pr5 :e s te!urmined i v  t~~. wiØt”  Of “me “ 1 s f  the p ccc and !h,. size
4”ow ‘a . • .,.-mffe~ i ~~~~~~~ ‘-0 by ~~~~~ 

Derivat ion Procedures
‘ ‘-cc kcaf ld sp Is shall b. tfliCknpsS . f” e~~ aCe “ ,‘ s ’zp o9~ i

m,asur.d and lmt ed  ~ ‘b~~ sam e way shak e s ~~‘ i  ,.lo. ’,.’i’ m c
as Shakes ‘“0 ’ :* “ q lim i lati , . ’ ,; enclosing ” e shais e and para c ”
app , to ~., ‘fb ends o ,o nt , A “ ifl t h e wtcj ‘am us ,m ’ “ n pser e 0 245 27(1927,)
~‘,5$dlePia ~‘t he”~ ~~~~ 

‘ t b ~~ ‘ii ~
, (I’ Chec ks and splits are l ~~~ti- to

a- - I w i’ r’ tbc e ‘ “-us “ ‘r’ heug’ ~‘0” t” e same nom nC dirr-en%ons as 5ha.es
•“ . c ’-d  V~~~~ height c-~ ,~; ‘be w idth of ahie but are asured “ n’ , .- ! 5 ,~~ “ k , rm~ va l ues given for horizontal
the * ‘ ite face Size of c hecks w “-in • ‘-c ~ 

psi. ‘ a c ’~~ ~ ‘~~ ~~~~~~ ~,.~‘t’ shear u - i ’  max im um values The
“‘5 po’t on Of I~.. piece shall be ‘ av e r  ‘ :~~“& ‘ -i!’on ‘ ‘  the p uce maat u rød rnaxir.-’ irr- u” ! horizontal shear at a- u
~~ “‘A” est,mated area alo - ~ the “ om t ’ e ~~n’ endiculer to !“~~, s u rt ace of point en a beam U CplCulat i ’ i s i” .’  and

5cr ‘ n ihow ~~ ma • ‘flu”’ “‘c wide ‘a. p Pi~ 5%e p4 an end ‘~~~ ‘~ s one ha ’ Qf the average ur’ t ç~’ p~ .
a’aa ‘ 1 • li~ t , three times “e he ’ ’ 0 n!b cij of ‘ s average length ‘ a ‘~~~~~‘ r’v div ding ¶hp total shear at

th e “ ‘o “ N e~ WPisi. ri C”~~c i con  (c) T h p gr.dlr Q ‘ an , Combination ‘ “  a’ p0” ‘ by the area of the cross-
‘*0 p.a’at c ‘.1(05 arc oppos te or sh akes C’ - ”m .5 and spI t; In the mid t ,’ ~ Iro n (p ~~ ‘

~ ‘ m s i m a t~iy so, “ “ sum i~ their siZoc one-ha ’ o4 the height c based on the 25 vN r rk i ng  stresses in 5he.r a c  not
b t asi en The su m m m i  sizes ‘ grader s judgment of fhp probable varied with size or extent of t..

;h4kCq c’-~ c’ ’  and or spl tc shalt riot effects of seasoning or loading ~ (P ~ ‘7 3
at  - 00.1 “5 permiSsible s:r ‘ shake ;P’v ce  on the Combinat nn Whe’c a

(C) Chec . c e,tend “~~~ s - ’ r e ,  acro ss coml” . naf.on Of two checks in oppos te
“a end w t h ,r. the middle half i” the fac es, a ’  he~~W and a split , a Check and 0 245-30(1930)
height 5” a l  not extend into lb e piec e at a shake, or a split and . shake may ale’
“c renter ol w i”- if end a d c t a ” r n  become a single hOriZc ’-tii ;hear plan.
grea’.’ ??-r~~~ ft ’ma size ~f the a ‘wa b1 lNc s u m  .“ the sizes en the r c i r ~lbn~~tiOn ‘r pr 5 if 0 245-27 repeated as per
shake is rec t rc t c d  to the allowable S te  of t p 797 piUs !he following )

~~ot a  — A  prac t ra :  rr-,c,thOd of ;‘- ak. Wher e such a combination is not 17 To get the total safe shearing
ngpec ’ion in “ - c fIeld to det.r r’-’ ine the add il vq n th is way only the largest stress at any cro’; sec t o n  the area 01
size o~ checks and splits under the si ngle cha racteristic is con sidered (p ffi, cross-section should be multiplied
above specIfication ‘ as fo llows 203) by two-thirds the maximum allowab le

~1
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‘lii, zori t al shear To obta in the required
[ area to Car , 5 1 1  i~~~ t.r~ shear the total

sh ar Should be divided by two~fhirds 100 - -. . ----• • 4
F tIle rn*xirn,,.~• allowable unit shear 

~~ . ‘ T ,c a’.: ’ 1 4 t 4 ’-

‘ i  25. p 617 m 1D24 5.27 repeateo . - , -  . ‘ / —

aspar ‘ O p  793 )
In j o ists ano b ams shat nv in gr en • i ‘ /

• ‘ ‘ 1-u’ mx assum ed to red -- i ’  shearin g 80 ~~~~~~~ 
- 

,, ~r —

s ‘ess in direc t prop’orf u,r’ to t~ exten t 1 • ,‘
P 8 1 ’ ’  _ • ,O 1/
,~~u,i, ~~~~~~~~ clarification ! the ‘93Lj  • ~~~ ,/‘Y - —

tel it o’ ‘ shak s arid ch ec ks t m •)

s ’,,.’ ,gth see our rep’ mi d , e c t o r i  m ’f ‘Plate ‘ ‘ I, I —-

I II

~. ‘ essent ial part of 0 245 .tc ~ was an •
t entitled , ‘,\o rv rig St ’es ses — .0 -. .

Notes on Working Stresse s ~~ , 
- - I

S!’ m4 ~ t,. et Grades pf h,rim0’ .L ~ im Lumber ‘ -‘  ‘7
S!ar ’ ..jd’i; tn a lI ttOn tO tOo j l i , m. t .
sect ions which were in “ ‘ s  A~m~ ir ,i •
tr ’. loi~ )* rm g tab le and footnote relate — Il~ -~. ,

I . ’  Shear I I
able I Basic Working Stress es to , I i I

Green Clear . %‘~~J o’ Structur .,i Sizes i~ 0 — 
~~~~~~~~~ / /

To *h~~’h .~‘ a1 i ’ st rer J tt - rat ios car be ~~ ‘ 05 rs - / I iApplied I’ ~~termmn• working stresses . to —•- —- • • / 1’
for grad., ro~m f a n n g  ~i°n. ‘5 Stresses A / /
n hor ‘‘‘ ,i •.‘‘nal are •a’ 0.1 ~ 

f t

grade S”~~~e~~in hor ;,”ta Ihe*r i-: —
~~~ — ‘  • -

its ” ‘ •ar ied a “ ex pos ure A tab le “ S

1u~ s’c stresses ‘ “ ,“* s ~‘ 92~ :‘ ,
T heses data are published as trie - 

-- - — •~ x —

‘ its ~ 1 of C m m c ~0’iit,0 *Olk bu s*veral
m ’ c a ~’ :a9ons including the U S ~~pr ec ’ ____________________

Products Labo rator y the A,met ican i IPaiwat Engineering Association and I
l”~eA S ’Y  IPu ey d o ’ ’ ’ o v m a , ,i - ’ i i _______________________________

- - 70 ‘~~~ ~~ 
4’) : r to o

$pec “cat Oil b0.7 a’e printed A ith the
ti( ~ i’ ons as a CO rmva ri’e” i’e to “v C . r - - - ’. ‘ - .s “ ‘ ‘ x ” ’ .  Iii - , ‘ -

,5p. SO tb at the ,la!a e,il be ‘-“ P-d mu ’ n , i c, .  8avai lab le a “ Oi.~ 
i , ,$h0. - o’n’ence

to ~~i~~c” d u  ~ ~~~~
‘ ‘
: 

PLATI I I . Ri’~~tion i t  Shakex an4 Ch.&s to Strength

0 245-33 (1933) ‘n; O iSl’iød as !p’m !atua ff0”’ 1938 to 1933 Book ii1 ASTU Sl iin,1ar mj~ Part II,
‘~~ i - Editonally ‘e.ised and rearranged ~ ~R4 10 512)
in 1939 f~~ofnote p 4 94 1

A pp.nd’x ~f 0 24c .30 ‘ef~ ned p Th. ietC. .e1 reasoning basic to these
381 I grades *41 be ‘i~’iu ”1 by a 51,1(11 (‘ii ~

report ~f the U S I cir est Products Str.ngth Ratio and Working
L abo r ato ry U S Department of Str.u ’D 245-37(1939) Agriculture Miscellaneous Publication
Plo ‘85 .ntited Guide f m  the Grad” -u
~ f Structural Tlmbsrs and the 18 al The st rengt h ratio ti’ a grad.

IThe fr i’’ i* r’g ate aiplana tor y not05 Determ,nation of Work ing Stresses ri~~~ tt s the remaining sfrangtti after
N” i’be’ ,nf~ r’-~ f o’- on ;tr.i.ses was Fetlcuai’y ‘934 Referen ce should also mesing allowance fo’ ftie maiimum
o’ ‘~ ‘de0 in 0 .~ 4 ’. ‘I ’ ) be made to the ‘Working Stresses ’ effect of the parr’- 1101 knots

Prior ‘ ‘ t” ø” present a top ’, mm- appearin g ~f llP’tp Appendix to the fbi Working ,ta ssss for a’~ gr.d. ot
sta ndard t ” .,a ~~wu~hi.,et.uos were S’a” clard Specific ations for Stnjctural
publis hed as tft ntat~.e from 1926 to W ciod Jo ist and Plink. Seams and
¶ 927 Pi. rmg revu~ed ‘n 1937 They were Stringers arid Poets and Timbeqi u..” -.‘ ‘hA ~~~~~ 5s~~ ~~~ cue ilo ‘0 ’

a l l  ‘0 ‘921 rev(msed in 1929 1930 A STM Designation 0 245 33) oi I be - T)~~~ 5 —, ~~~~~~~~ .rS0.. SddeIn.* ,-~‘1
a m - i  19 ~ but wttPidrawn and Amer c a r ~ Society for T esting M terlat. ~—• . ‘ . --i - ~~~ ~

. 
~~ ,wwrw.
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1

s t r uc ’ ura l lumba are found by (For clarification of strength ratio 23 (5) Strength ratios we ~~phed
~ v i ~ the strength ratio by the c alcu lations, see the a~~Idg.d st ress.s in t rin everse bending, tension

basic stress Basic stress is a reproduction of the *94 9 “Tabl e V “3 parallel to grain compression parallel to
generalized working strength v5l~e t~ r grain , and horizontal shear in beam
the c 1551 wood Modulus Of elasticity and compression

(C) whereas shear ing stress 0 245-57T (1958) perPendicular to grain are little affected
depends on shakes and checks by st rengt h-reduci ng characteristics ,
Consequently strength rat ios for shear and st rength ratios of 100 percent are
.11 1 for stress en extreme tib r may differ (The followlrlg sentence was ~~~~~ to assume d for all grades (P 194 1
in the same grade anda tit u fOr each par ¶ b~b J
kind of stress 5 necessary to The maximum effect from shakes 11,0
C har act ev iz e  a grade reduce the stre ngt h by half , since a

1 Ecor or” may be sat ’ved by piec e split comp lete ly in two has half me
spec ifying these rat ios en such relation st rength that it would have if no shake
Ic each ot her tr’~it the allowable working wer e present (p 192J
stresses tot ~h~~~r and b r  extreme ‘ be’ (Par 23 alo(d ) essen tial ly th e same asD
w i l l  be in balance (P 596) 245-49T par 18, pat (e) added

T ABLE S ~ r R P  \ m . T I l  R ~TPr ~ i i  i R k t , -’.I ’ i e\ Le I \ i ;  lii V k R l i n ’ ’~ (li\II4I\ k i t t i \’. iii ‘-‘.11, 11 r h ‘. l (A K I  A\ L
5 5 1 1 1 1 1  i i i  I \ t )  1)1 l ’ l I ’I:

Brims sri I “ t m r i f ? l %  I
J ’ i s l r  a r t  li ~~r mi ’. ~Sj Icr i ’ l, ,  l is t . ’ I, ’, “st , i~~~r iii II m . : ’ rO,, t ‘- ‘i ,’ay

S4’. ( ‘ ‘ ri ‘, (.rr?r.  I “ ‘ ‘ “i-i i~~~n ft ~~~~~~~~~~ Luinbct 1

“ or of rrr, rrO~~pc Siirr,~ t h I.’ c ’ ‘. I r \m ,m,rrsI Ind , l’ rn t rnts ~e “ . ‘ - . ‘ , , ‘ h  IStios t . r  ~ iw’ninaI I il ‘A rdth of
Shot — , is 551 I s  1 l’ e ’ r  in Irir het lridic~ trr I I ,r r in In. his It t r ite I

4 S~~~ t . t  t o t  Ii i J I 4 3 6 10 12~~~14 16

I 95 ~ oe, 9e 91 , ~. ‘.1 94 99 toil t~ to o ioo too too i ~‘i too too
$1 x i  93 St ‘tt 96 ci ’ 97 - ‘ ‘i~ il l iii j e l  tOO ’ Ii I t’’ 100 tOO 100 ii~’

S 55 9~ 91 ‘Il (~ 1 95 97 ~~ ‘‘ ~~im tm’ . t rio ¶ii - j i m  t(~1 tOO I”  100
I Ii SI 4 1  5i 9’) e l  94 . 96 96 VI 96 99 Im i) )U0 j ’~m i *00 tOO tOO

r i m  7e, 4 7 56 St 91 ‘ s- ‘ii ci~ n O  14 1  Ii’ 100 IOn $00
79 *1 p.’, 91) 92 91 ‘ii c u rl, St 59 94 it ’ ~~4 l ”’ t ” ’ $00 j i i i

57 P.o 0;  S~ oa 90 ‘ il ‘1% 91 , ‘‘1 -
~~ 5 ’  9) 91 99 100 t i i  t ’ ’  j i m

II . I ~ ‘-i 71 o o2 s. SQ , VI 93 91 ~1 72 , U y2 9 ~iil 10(1 l et . ;i .

1’ Ii’, 76 , or ~‘ w. SI ~: 4~ ~ 7$ ‘ 5% SrI ‘rS ‘1) It ’  too lOi,
I-I I I I I - 

‘ 90 92 I 20 “ 2 ’  1 17 - 57 *00 lix) too
I 1$ ,.t ;t ‘ e’ ‘1 1* ‘ SO ~, , s-i s’. 93 Or 99 t~ ~~~

_ _ _ _ _ _ _  

:, s m  “~

1,7 im4 VJ ‘.9 f~Sso Ir, 57 ,,
~

5% ~ “2
e
~ ~ ‘: SI lvii

‘ i
i ‘3 ~l 1*

i-I.

‘ S ‘

* 1 1,1
57
lIt

10 .1—p
‘~aIu , a ‘i~i m t i  ‘ii Aol  Table ’s a re fog~d t i-nsa the following equatoos S — • where Pit t he st reng th ratio

in j’ ’ n , m r sod S ix the po”miu’uibk t~it (if %ha~ e Ititr ’* iii fraci,.n of the width of the end of the pit-ce ~5 tic’. ‘li-m ath
n il ’  ~x o r r  4 % rwr cef l t  ri 1m ev , the ri .mireal • it t h  is ow-ti p a calculit .ion . Io loser streng th h I l l S , the 0(1 i t  iisdtIi i~

VsIue * in ~ t i ’ mn B ~f Table V a re  found frnsa the following rpsa t ios S — ~~~~~~~~~~~~~~~ where Pit the strengt h rotto

in  j . r  rent anti S t  the ,rmp~x-ihle xi • of st.a~~e stated ass  fnaili ’n of the width SI thi- rood “I the ti.ece Vi hi- ri ’ x iv~ ng~~
n h  ‘s ar r  (S per ccct or higher, I tti no insi w idth is iawd is cakulat ios; for kes’t strength raIst ’s , the actua l iililth it

Ra too  f t  su es of .l’~~~~ e ot he r than t hosi - riled *ietne’en I and S in can be found by iviti’rpnl.iios
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27 Strength rateoa b r  various wher e R is the str ength rat Io in percent , D 245-69 (1969)
c ombonations of thickness of pe.ce with and S li the Pefrfl ls$1b15 size of shake ,
siz• of shakes checks, or spli ts are Check , O~ spilt , stated as a fraction of
g i ten en Table V Th, table 5 ifl two the thickneu itt the end 01 the piece Par 16 2, p 1 Se permits shake size
$ections , OtIS for green and the imItlOf Strength ratios below hI) percent are not to vary in ~o4t and plank only in relateon
liir seasOised lumber Values for green used (Section 16(b))3p *95) to strength of gr.en wood—a change
lumber w e found frOm the eqUation from par 16(b) of D 24S-STT . even

though par 16 1 , whiCh recogn~z.s a
S — 

- dry incr ease , remaIns the same 3
Par 23, p 160 5 eseentlalty the

and values fo r Seasoned (Note the 19S8 v ers ion o f ’  Table V same as D 245-571 for shear modIfied
lumber from (~‘r equation abridged hel l t r i m  exis tenCe ‘ D 2555-49 3

I Strength rat ios for var ious
S — ~~ combinatiOns 0? thick ness at piece wi lts

size of shakes , checks . or spl it s are
given in tab le S Strength ratios below
50 percere t are not used lsee 16 2) (P
16 1)

Mo noot~ FOR F,STASLISnt pr G Si* ’i i t -i  st  Gi*~ti or I~~~aza CD 245 - ~ ~ (S.. the 1969 ve rsion it  “Table S as

T s l l I I ~ -.TKI . Si~’TH KATIOR r i e l i k  I’ri!’~I)Is~( . Tli VA RIOUS COUSINATIO NS abr idged here 3
~ I) ‘.IZI ‘‘I S HAK E 4th ‘H i(’k ASI Tl t I ’K~~i~~ist~, ~~~~ ~~D or rx~~~~ 

I (Par t- ,I p 184 pli’~ ,JOs før
S I n  TI... i&bls c~ ’is~~ bS0~~ $ lAd SSt’iP’4~ 9 )0541 sad PlOliki *itk iksb,~~ ek ck,. 0 seasoning increases ~ r s ” ear 3

w$45 .‘n.’ bll l at bwgkL Su.sgth rsm.~,. I., ~~~~~~ is horsao~~~~ a.. ,
‘ In’ these reasons, the 

— modi fi cation of allowable unit stresses
— ?.“..t. g. O4 n$~~II t.m.. %~ s ~~~~,.si P.”~estw , S i .w - iS I.,. VS.. N~~.j ..j S ’ , is ’ in Table B are applicable to

5.’ I i ,S  T1,. t ..ssdYu-, . 11*51115 
, ~~~ i p ’ ~~~~ ~~~ lumber Iris increases toe horizontal

I I I I I I II ‘ 1 :5  , 0 1 1 I , I IS Ii is is s h ear apply i m m : ~ to lumber that is at
I ‘ - - these masimum mo istu rl content s at

5, 53 $~ ~ 
191’. tOO I~~~l(X)100iiG) 1(1 the t,me of manufacture (increases

0,5 OR SI Si 54 1,” 90 L 9 17 90IOOUI)IOOIIO0 l0GIOO I(~ ~~ 
shown in Tabte B p i83 are 8 pe’. ,.“ ~

01 ~~ so ii w S A’) SI SiR 99 t(OR0D IOG l0O~4~~ ~~, 
I when th~ lumber maximum mois(,i’.-

~~ ~~ SR ~~~ ~ ~~~~~t00j~~~*~ ~~ ‘ percent when the rnax ,rnum sI
3 3 9 0 5 1 (  OR AR 91) 32 53:94 55 77 0-5 Se ’ 94 Si3 t lS’~i(I’h1IU I00 ~ content ls 1hpercent )

54 73 ’ 7’S 02 55 A9’ 9I ’ sl’ 1, 5~ ‘I

~ Se S 50 liti $ S 55 9~ V9 ) i t t l~~~I~~ Al cormula. ’ Determining Strength

St 53. .1 ~t A: If’ 00 915 i e m  ~,. s-i ~~, ~ ~u,, 91e f~atio s Corresponding to Various
50 55 .4 0I~~O4 5’ 4~~~91 ‘~I P.t 0,5 ~‘i 9~ l# jOO’IOO P ” ' m ’ (S iZCS afld Width m ’ I I ) $m P ,4” ,7
$7: 05 ~l .v Iii 90 *0 5 ss es~ ‘s ooi sa W~ 5e~IOO to Sizes of Checks and Sh1~~pc i . ’
54 . 53 tie ~~

- *7 1,5 5, 0, mc 0 ~ Ii~ ~~ 55~lOO Bsarrms arid Stringer s Josets and
3 5; 5; A 5 IA 04 SR s~ 

-
~~ s-s e-e: 94 ~~~~ Plan ks and Post, andli mbers

I 
~~ M s - S  ~4 7’9~ 01U~~l7 *4 aR4 73~ L1 IV’ 31 9S~$ ‘.. ‘!s- A I--The s1’n’-ogtts ra1 os~~~.t~’ r ”

Table s 2 3 i t a n d 5 fs ave bepn
5l S 3 f i~ 

7’9 I3 I ‘
~~~

‘ a~ 
‘

1 4. 11’ *0 74 U~ II , 5 P4 AR ‘II 53’ 5* ~7i 54 herein
M AR 73 77 II’ 5. ‘ ?;‘ ti; ~s ‘;: ~

-: ~i ~3 In the followin g fo rmulas
s-S ~~ . , ~~~ ‘ “  ‘~ ‘i-

,~~~~
(’

~ b — aclual nar-,ow face w idth inch
_______ - - “ ‘

~~~
‘ ‘  h — actual wide ~~~ w idth. inch

A — 5l’~ (iI$ 4~~~~ ri t i’

- — ‘ .- -‘  ‘
~~ T’~~ ~~

“ “  is — r h.ck width inch , and
I V 3~5

; 
i I S — strength ratio , percent

at, ( ‘ , u A l I b~ormulas Ic- ’ Strength Pa l

I . i: Correspond ing to Various
I m’m~ iin~~~,iin~ i” Size of Sh as e

- — - . ‘ 

4i  Check and Thickne~~es at End Oc
• ItS Lsb*ujêti,s5 ski ‘5*15 01 .1 0515 oq c*4eS., II.. ‘ , . u~~rt in s

~ ~~~~~~~~~ i ~~~~~~~~~~ i’s m ’  ~~~~~ Pip~p
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3 3 Strength rStios associated with (No Chang. from D 245.70 3Shak es checks arid splits are assumed
to affe ct only hOrszontsj shear In
bending members These st rength
rat io s were der,vecJ , as to ’ knots , by
assuming that a Critical cross sect ion Is

Note AS—Th ese form ulas cover beams reduced by ttse amount of the shake or
and st ringers or ,oiets arid planks with by an equivalent split or Check (P 145)
shakes or checks in middle one half of (Par 3 2 3 of 0 245 70 is essentially
height Strength ratios are for stress In the same as par 27 1 of 0 245-69 wIth
horizontal shear the boliowing added gust lflc atso n on SO

oes’cent strength.r.fto h i m m ~ 3
3 2 3 Strength ratios belOw 50Limit ations Fo rm u la percent are not uSed ~~~a&J$ a

bending member that is spilt completelyin 
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through lengthwise will stilt hold one
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• Ll~ht Fr D 245-70 (1971) Note Al—The strength ratios given ineme—~pecIaI tables 2 3 4 S and 6 have been
Rules ~ ~t Splits are given special computed using the formulas ~:.e1’

treatment In 2-inch dimens ion to be herein
used in t ight building construction In the fo l lowing formulas

D 245-57T (1958) Strength ratioS for this special case are b — actual narrow lace width , inch ,
given in table 6 (p 1463 Ii — actual wide face width inch

38~c1) Where 2-inch dimension is ~ 
4 4 6 Where 2-inch dimension is t o be S — knot SIZII inch.

be used In mg ! ’ ! N. .1 1m g construction in used in light building construction in w — check width . inch
50 11, , lm t he sr t .& Str ess s not critical , a whiCh the shear stress is not cr itical , a I — split length, and
more liberal provis ion on end splits may more liberal provision on end splits may S — strength ratio percent
be “ 1ij tm In m~ . “ ‘ ‘  i!” ~s the length of be made The size of !h*’ split , measured Al 5 Formulas for Strength Ratios

~~m’ end Split is limited to one and ~~~~ differently than in 4 4 2 is its average Corresponding to Various
‘ times ¶~~m4. 50:Jt !1 of the wide f ace in ~ length along the length of tile piece Comb inat ions of Split Size and

tn a shear strength rat io of 54) Strength ratios are given !UI this special Width of Wide Face
percent, or t h ree-quarters of t he w idth case in table S (P 1493 Note AS—This formula Covers bending

• the wide f .lc,° r~ a grade with a shea r members ? inch in norr’in& ?h~cb.-i ss
-s ”,” ~~~ 

ratio Qt 75 ;ms ’~ ,.‘m! Other (Note the seproductlon of Table 6as used for light budding C L ” ) s t ? j (  1 m m

grades are ri propo rlion (P 2033 abr idged here ) Strengt h ratios are for s! ’ i~~S in
Al 1-ormutas for Determining Strength horIzontal shear

D 245 69 Rat os Corresponding to Va rious ,-

Knot Sizes and Width ot Face and S — 100 - (p 161)
to Sizes of Checks and Shakes for ~. 

3l~ j
(Par l8~i of 0 245-57T repeated es Beams and Stringers. Joist s and

p r  .~r, 4 p 17 2 3 Planks and Posts and Timbers
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