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'Thc nreclrarrical pr1)pertic.s of Iligger piiics (Pitr~r.~ sahitricl~lc~ Uol~glas), ;L species indigeiio~~s 
to (:alifornia, \vexre, cx\:~luntc.tl using a ra~rdolir l r l i l l  s a ~ ~ ~ p l e  of tc.n logs. The logs, avcsraging 
I8 inches in diallietclr, had ;I gro\\zth rate of 8.6 rings pc.r incli and a specific gravity of 0.43, 
I);~sc-(l on grcyc3n vol11111c3 and ove~r-dry \vc.ight. All tests \vtirc pc.rforn~cd in the grt3c.11 co11- 
tlitior~, in accortlancc with A S T l l  D143-52. hlechai~ical properties \vcrt.: hlCS ill coln- 
prc~ssion parallrl-to-grain, 2450 psi; shtxnr strc~ngtli, 780 psi; I:SI'I, in co~nprc~ssion pc.1-pew 
c1ic.11l;lr-to-grain, 360 psi; L1011 in static I)t.ncling, ,5280 psi; ;lnd RIOE in static l)c~~iding, 
1,040.000 psi. 7'hc.s~ res~~lts  sho\v that I1iggc.r pine is \ ~ r y  similar ill its ~llccll;nlical 
11ropc.rtics to pondt,rosa pin(,. 

Kc!/~corc/.c.: Z'it~rl.v .s(~l)irric~ttcl, ~r~c.chanic.al propc.rtic3s, static I~rwding, c01111)rc.ssion l>arullel-to- 
grain, col~~lwt'ssion l)r.rl>t.i~dicul;~r-to-g~-;lirr, shrar, sl)c,cific grality. ~~rotlr~lus of t.lnsticity, 
I I I O ( I ~ I I I I S  of r1111t11rt.. 

Digger  p i n e  (Pinz4.u .uuhitlic~ttu I louglas )  The tvst material was  o b t a i l ~ e d  f rom the 
grow7s in o p e n  groups or scatterc,cl on  thc d r y  log d c ~ k s  of Kern Kcr Tie and L u m b c r  

foothills of northern ant1 central  California, Company,  C o t t o l l ~ o o d ,  California. Cotton-  

at e leva t io~ls  from 500 to 4000 ft. It is clis- wood is in  Shasta  Coimty,  close to the bor-  
titlctivc for its thin,  gray foliage b y  which  it d e r  of Tc l lama County ,  and t h e  logs m a y  
can  1)e iclcxntified at g rea t  tlistallces. Ma- have  originated fronl cither county.  Ten 
ture  t rees  a r c  usually forked,  wit11 a ~ n a i l l  logs \yere se1ectc.d from log decks colltaill- 
stcnl 20 to 30 ft long. Th(.y m a y  at ta in ;I ing approsinrately 700 logs. This  select ioi~ 
Ilclight of 1113 to 80 f t  ~ u ~ d  t l inn~c tc rs  of 18 was  m a d e  11y d r t e r i n i t ~ i n g  the approximate 

to 30 inches. numrl~er of logs a v a i l a l ~ l e  for  sampling,  giv- 
I l igger  p inc  is no t  p e w n t l y  n nrujor corn- i n g  each log a ~ l u l n l ~ c r ,  a d  then  using u 

mc.rc.ial spccics I>lit is cllt fo r  Ilulrl~er on  oc- ~-a t~c lom n m m l ~ r r  generator  t o  d r a w  t h c  salll- 
i*asion. Thc \\iork reported h c r c  w a s  s tar ted pie logs. The sample  logs were ~ n : ~ r l t e d  ant1 
a t  tlrc rcXcpest of a sa\l7 inill cu t t ing  Diggcr  accniill~l;~tecl as  t h e  part icular  log tlccks 
pillr. csclusively, wit11 the o1,jectivc of  dc- 
ve lop i~rg  information o n  sotlle of thc more  

ilrr1x)rt;lnt strcmgth proper tic,^. No such prior  T413l.1,: 1 .  LOC cI~orci~~teristi(~s 

illformation could 11r fot~llcl in tlir l i tcraturc ~ ~-~ ~ ~ - ~. . 
So. ot lll;L,!,?t?r 

c ~ c c p t  for  t\vo 1)ending tests ant1 t\vo corn- ~ ~ [ x  11~1. litru.; ( 1nc1i 1 
-- 

Hincsi i l~r .h 
~ 

1xessio11 tests reported 1)y Sargc.nt [1884]. I 7 li 21 7.0 
Not o111y were these oltler tests limited in  2 70 19 7.5 
11l1rnl)c.r 1)ut tllc tcst metllods tliffcrcd f rom ,'3 11 1 20 9.2 -- -I 1 1  24 8.3 
t l ~ o s e  of today  a n d  the spraci~~icws ilicltlded 5 9 1 19 9.4 
defects,  so that the propert ies  of Digger  pin? (i H 3 2 1 8.1 

m 

arca in effect ~ u l r e p o r t e d .  72 IN 8.9 
X 72 12 12.1 
9 $5 4 1 :3 8.6 

' 'l'llc. ;111thors wish to ack~~owledge thc. coopcra- 10 73  1 (i 9.2 
tion t ) f  Kt1111 K(,r 'I'ic :lntl I , I I I I I ~ ) ~ ' ~  (:on~l)i~ny, \vhicIr 
f~~rnislicd t h ( ~  test ~lratcrial ; ~ n d  financial si~pport. A\'"r'lge' 7 (i 1 8 8.6 

-- - - - . --- -~ 

\\'OOI) ASI) 1:IUEH 289 LVINTEK 15178. \'. ')(-I) 
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Flc:. 1. Filler stress at limit in co~nprc~ssion perpcndicular-to-gritin as a function of spe- 
cific gravity. 
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werc. being sawn. Since Digger pine usu- 
ally yields only one log per tree, it was rca- 
sonal~le to cxpect that ten trees would be 
represented in the sample. 

From the butt end of each of the sample 
logs, a cant 8 ft long was sawn at the mill. 
The. cants were 2-?4 iinclles thick and ex- 
tended through the pith from bark to bark. 
They wrre wrapped in plastic to prcvcnt 
drying and were shipped promptly to the 
California Forest Products l,al~oratory, 
I<ichmond. 

At the laboratory, the cants were sawn 
into squares and surfaced to obtain 2-inch- 
scluarc, test blanks. The blanks were cut 
into speciinens for the following tests: static 
bending, compression parallel-to-grain, com- 
prr.ssion perpendicular-to-gr~1i11, and shear. 
Four speci~neils were selccted from each of 
the 10 cants, for each of the four types of 
tests. For the shear test the number of 
specimens was doubled since the tests were 
doiic in pairs (radial and tangential shear 
plane). Thus, there were a total of 80 
shear specimens and 40 for each of the 
other tlirec, types of tests, for a grand total 
of 200 spc~ciinens. 
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Tests were made in the green condition 
only, following the methods set forth in 
ASTM D143-52 [ASTM 19761. Moisture 
content and specific gravity, based on green 
volume and oven-dry weight, were deter- 
mined for each test specirnen after test. 

Sections cut from the butt ends of each 
cant prior to specimen preparation were 
liscd to determine diameter, total number 
of  rings, iul~d ring5 per illch. 

.a4 .36 .38 .40 .42 -44 -46 -48 a50 52 
SPECIFIC GRAVITY 

RESULTS 

Hing count, diameter, and rings per inch 
of the sample logs are shown in Table 1. 
Growth rate ranged from 6.3 to 12.1 rings 
per inch, with an average of 8.6, indicating 
that Digger pine is a relatively fast-grow- 
i11g species. 

Strength test data are shown in Table 2. 
Average values for each log are listed, as 
well as grand averages. One static bending 
and one compression parallel-to-grain 
speciineil had to 1)e culled, so that the grand 
average strengtll values for these tests are 
based on 39 rather than 40 specimens. 

As might be expected, there is consider- 
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Frc:. 2. Shear strcngth in shear parallel-to-grain as a function of specific gravity. Circles denote radial- 
longitudinal shear plane, triangles tangential-longitudinal shear plane. 
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able variation from log to log in the strength derosa pine was chosen because Digger 
vallles ol~tained. In addition to the grand pine is more similar to it than any other 
average values for the present tests of softwood species listed in the W o o d  Hund- 
Digger pine, comparable data for Coast book. For each of the strength val~ies those 
Douglas-fir and ponderosa pine were taken of Digger pine are either equal to or greater 
t ro~n the Wood Hundbook (USFPL 1974) than those of ponderosa pine. Digger pine 
and listed in Table 2 for comparison. Pon- is much lo~ver in strength than Coast Doug- 
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FI~;. 3 .  Maximunl c r ~ ~ s h i n g  strength in co~npression parallel..to-grain as a function of specific gravity. 
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SPECIFIC GRAVITY 
I .  4 Mod11111s of elasticity in static l~cnding as  a function of specific gravity. 

las-fir for n~ost  of the properties listed. 
IIowever, the fiber stress at proportional 
limit in compression perpendicular-to-grain 
c1iffc.r~ 1)ut little when comparing Digger 
pine and Douglas-fir. Thc sanlc holds true 
for sl)c,cific. gravity. This is a strong indica- 
tion that the ability of Uiggcr pine to hold 
nails. spikes, and othrr nlechanical fasten- 
iiigs, s h o ~ ~ l d  1)c relatively gootl. 

The strength data were plotted as a func- 
tion of specific gravity and these plots arc 
shown in Figs. 1 to 5. Linear regression 
equations were computed and the resulting 
ecluations are shown in Table 3. The co- 
efficients of determination ( r 2 )  are gen- 
erally small, which shows that only the 
smaller part of the total variation in strength 
can be attributed to specific gravity varia- 

SPECIFIC GRAVITY 
I .  5.  lod dull^\ of ~.ul)trn-c. 21s t~ function of specific gl.avity. 
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TABLE 3. Reg~ession equations for .strength on specific giavity 
-- - ~- -- - - -~ - - - - - - 

Property Intercept, A' Slope, B" 12 F" 
- -- - - --- . - - - . - -~ 

N 
. - -- . - - ~  -- -~~~ ~- -- ~ ~ ---- 

FSPL, compression 
pc>rpendicular 41.141 742.03 0.15 6.59* 40 

hlaxizn111n 
c~ whing strength -189.80 6059.0 0.19 8.02** 39 

Static 1)ending: 
hlOE 0.27938 x 10" 1.8111 x 10" 0.05 1.84 n.s. 39 

hlOH 103.00 12,209 0.21 9.80* 39 
-- - - - - - - - -- - - - -  --- - - - -- -- -- - -~ -- 

a Hegrebsion niodel: strength = A + B (Specific gravity). 
Wigniticance ~ , f  Regression ( r  and R ) :  * = 5%) level; * * = 1% level, n.s. = not significant. 

tions. In part this may be due to sample 
sin,, since the shear data with double the 
~ l u ~ n b e r  of observations also show the great- 
est r2 and F values. However, all of the re- 
gressions are significant on at least the 5%. 
level with the sole exception of modulus 
of elasticity in static bending. Thus, the 
validity of the present data could be ex- 
tended in the futme by making a density 
survey of the species and combining the re- 
sults with those of the present study. 

In conclusion, the data show that Digger 
pine is very similar in its mechanical prop- 
erties to ponderosa pine, and it is therefore 

suggested that these species might be 
grouped where strength is an important 

a ion. consider t ' 
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