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Establishing Allowable Stresses for Round Timber Piles
This standard is issued under the fixed designation D 2899; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 3.2 Symbols

1.1 This practice contains procedures for establishing allow- Ccp = djustment for small clear compression perp for an-
able stresses for round timber piles starting with clear woodual ring orientation (1/1.67)
strength properties. C,. = conditioning factor

1.2 Stresses established under this practice are applicable toCdol = @djustment for duration of load and factor of safety
piles conforming to the quality, straightness, spiral grain, knot, Ca = adjustment for density applied for Douglas fir and
check, shake, and split provisions of Specification D 25. Southern pine only _

1.3 This standard does not purport to address all of the Crs= combined adjustment for form and size (= 0.97)
safety concerns, if any, associated with its use. It is the Cq=adjustment for grade characteristics applied to all
responsibility of the user of this standard to establish appro-SPecies including bending (0.75), compression (0.93), and
priate safety and health practices and determine the applicashear (0.50)

bility of regulatory limitations prior to use. C,, = adjustment for height in the tree (= 0.96 if softwoods
and = 1.0 for hardwoods)
2. Referenced Documents C, = adjustment for height and for reduced variability (=
2.1 ASTM Standards: 0.98 for softwoods and = 1.05 for hardwood)
D 25 Specification for Round Timber Pifes Cs = load sharing adjustment (structural engineers option)

D 245 Practice for Establishing Structural Grades and Re- Cs= size adjustment o _
lated Allowable Properties for Visually Graded Lumber ~ C, = adjustment for shear deflection in calculation for bend-
D 2555 Test Methods for Establishing Clear Wood Strengtdng modulus of elasticity (= 1.06)

Valueg D = diameter of a round timber pile
E = clear wood unseasoned average modulus of elasticity

3. Terminology from Test Methods D 2555

3.1 Definitions: MOE = modulus of elasticity (average)

3.1.1 allowable stress-the numeric value of pile strength ~ Fg = allowable stress for stress designated by the subggript
that is appropriate for use in structural analysis. F. = allowable compression stress for pile tips

3.1.2 end-bearing—compression-parallel-to-the-grain fcos = small clear lower 5 % exclusion compression strength
stress resulting when pile load is not carried to the soil througtin accordance with Test Methods D 2555
skin friction. fos = lower 5 % exclusion value for stresx’determined

3.1.3 load sharing—the distribution of load in proportion to using the green, small clear strength and standard deviation
pile stiffness. This results in piles that perform as a groupvalues reported in Test Methods D 2555
reducing effects of between-pile variability and increasing B = stress value subscripts; = compression parallel,
system reliability over that of piles which perform indepen-cp = compression perpendiculdr= bending,v = shear
dently.

3.1.4 skin friction—the interaction between the pile surface
and the soil which serves to distribute load either away from or 4.1 This practice is intended for use by associations, tech-
into a pile. A positive skin friction refers to pile loads nical societies and other groups that develop national design

distributed to the soil. Negative skin friction distributes load toStandards and use recommendations for round timber piles.
the pile when soil strata subside or consolidate. 4.2 In using allowable stresses established under this prac-

tice, factors specific to each end use which may affect the
! This practice is under the jurisdiction of ASTM Committee DO7 on Wood and perform'ance of the pll(f.' system Shi?.” be cqnsudered. S.UCh
is the direct responsibility of Subcommittee D07.04 on Pole and Pile Products. factors include the location of the critical section, the bearmg

Current edition approved April 10, 2001. Published August 2001. Originally capacity of the soil, the ability of the pile to withstand driving

published as D 2899 — 70 T. Last previous edition D 2899 — 95. forces and conditions of service.
2 Annual Book of ASTM Standardggl 04.10.

4. Significance and Use
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PRINCIPLES INVOLVED IN ESTABLISHING 5in. For bending and shear strengths, the critical section of the
ALLOWABLE STRESSES pile is assumed to occur at a point 10 ft above the pile tip. In

. terms of location in the tree, both of these sections occur at

5. Species heights in the tree which are appreciably greater than the

5.1 This practice applies to any species of piles for whichheights associated with the whole tree average property values.
clear wood strength values are given in Test Methods D 2555Therefore clear wood average properties obtained from Test

5.2 Where pile allowable stress is to be established for &ethods D 2555 must be reduced to account for this height
combination of species and or regions, clear wood valuesffect when establishing compression parallel to grain, bend-
assigned to such combinations are based on the groupirigg, shear and modulus of elasticity design stresses for piles
criteria given in Section 5 of Test Methods D 2555. made with softwood species.

6. Clear Wood Properties 9. Density
6.1 Information on average properties and their variation 9-1 Specification D 25 requires the outer 50 % of the radius
given in Test Methods D 2555 apply to small, clear, straight-2t the pile tip to have an average rate of growth of at least 6
grained wood in the green condition under short-term loading{ings Per inch and an average summerwood content of not less
6.2 Round timber piles having minimum tip diameters of 5than 33.3 %. Piles with less than 6 rings per inch are acceptable
in. or larger are considered by this practice to be comparable t ("€ average summerwood content in the outer 50 % of the
sawn timbers: General adjustment factors used to establigh'€ tip radius is 50 % or more.

allowable stress for such timbers under Practice D 245 also are 9-2 Practice D 245 provides for the classification of Douglas
applied to piles. fir and southern pine sawn lumber meeting growth rate and

6.3 For the properties of bending strength (modulus ofSummerwood content requirements similar to those in Speci-
rupture), compression strength parallel to the grain and horification D 25 as dgnse material. The propertle§ of such lumber,
zontal shear strength, clear-wood 5 % -exclusion values Cak:@_xcept_shear, are mt_:reased_to account for the increased strength
lated from Test Methods D 2555 are divided by the adjustmen?nd _stlffness _assomated with limiting the occurrence of low
factors given in Table 10 of Practice D 245 to obtain basicdensity material. , . _
values for these properties from which pile allowable stress is 9-3 Increases for density applicable to Douglas fir and
established. The adjustment factors for the three strengtfPuthern pine lumber also are applicable to piles of the same
properties include a reduction for normal duration of load andfPecies. The increase for density in compression parallel to
a factor of safety. grain applicable to lumber must be adjusted when applied to

6.4 For the properties of modulus of elasticity and compresPIl€S to account for the inner core of the pile tip that is not
sion perpendicular to grain at 0.04-in. deformation, clear wood€duired to meet the density provisions.
average values from Test Methods D 2555 are divided by the0. Form and Size

adjustment factors for these properties given in Table 10 of 10 1 The average bending strength of round wood sections
Practice D 245 to obtain basic values from which pile allow-j,5caq on standard beam formulas is greater than that of
able stress for these properties also are established. Thgyiched rectangular sections. However, the section modulus of
modulus of elasticity factor is a shear deflection adjustmenty q,nd beam is less (1/1.18) than that of a square beam of
The compression perpendicular to grain factor is an adjustmeniivalent area by approximately the same ratio as the strength
to account for limiting ring position. of the round member is greater than that of the rectangular
7. Pile Variability member. Rour)d members therefore are assigned a unit strength

L . . gual to 1.18 times that based on rectangular sections when the

7.1 Standard deviations given in Test Methods D 2555 and o tion modulus of the circular cross section is used.

used to calculate 5 % exclusion values include both variability 10.2 Clear wood bending stresses in Test Methods D 2555
irj prop.ert.ies between trees_and variability in properties occury .« hased on tests of 2-in. deep rectangular sections. Under
ring _Wlthm the cross section and along the length of anp o .tice D 245, such values are adjusted for degytby the
individual tree. : . factor (28)Y° when applied to sawn lumber members. Based
7.2 For round timber piles, only the between Otree COMPO3N g circular section having an area equal to that of a square
nent of variance is applicable. Clear wood 5% exclusiongetion, the equivalent depth adjustment for a round member is
values applied to piles are adjusted to account for this reduce@_2568D)1/9_
variability. 10.3 Under standard practice, bending allowable stress for

8. Minimum Tip and Critical Section Properties beams and stringers and post and timbers are given for a 12-in.

81 A | d . . in Test Method beam depth. Values for beams exceeding 12 in. are reduced
-1 Average clear wood properties given in Test Metho Susing the 1/9 power equation. The same practice is employed
D 2555 represent volume weighted average whole tree valu

h h < th ted with . With round timber piles. Pile bending stresses are indexed to
where the average property is that associated with materigq giameter of a circular section having an area equal to that

occurring beiween heights qf8 and 16 it. For softwood Spec“?(z{ia 12-in. square, or 13.5 in. Clear wood bending values are
cIear_wopd strength_propemes generally decrease as the hei justed to a 13.5-in. pile diameter by the factor 0.82.
location in the tree increases.

8.2 For compression parallel to grain, the minimum strengtﬁLl- Grade
of the pile occurs at the pile tip, or at a minimum diameter of 11.1 Knots in round piles reduce com@@@mts
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