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INTRODUCTION

The apparent stiffness and strength of repetitive-member wood assemblies is generally greater than
the stiffness and strength of the members in the assembly acting alone. The enhanced performance is
a result of load sharing, partial composite action, and residual capacity obtained through the joining
of members with sheathing or cladding, or by connections directly. The contributions of these effects
are quantified by comparing the response of a particular assembly under an applied load to the
response of the members of the assembly under the same load. This guide defines the individual effects
responsible for enhanced repetitive-member performance and provides general information on the
variables that should be considered in the evaluation of the magnitude of such performance.

The influence of load sharing, composite action and residual capacity on assembly performance
varies with assembly configuration and individual member properties, as well as other variables. The
relationship between such variables and the effects of load sharing and composite action is discussed
in engineering literature. Consensus committees have recognized design stress increases for
assemblies based on the contribution of these effects individually or on their combined effect.

The development of a standardized approach to recognize “system effects” in the design of
repetitive-member assemblies requires standardized analyses of the effects of assembly construction
and performance.

1. Scope 1.6 Evaluation of creep effects is beyond the scope of this

1.1 This guide identifies variables to consider when evaluguide.
ating repetitive-member assembly performance for parallel 1.7 This standard does not purport to address all of the
framing systems. safety concerns, if any, associated with its use. It is the

1.2 This guide defines terms commonly used to describ&SPonsibility of the user of this standard to establish appro-
interaction mechanisms. priate safety and health practices and determine the applica-
1.3 This guide discusses general approaches to quantifyirjlity of regulatory limitations prior to use.
an assembly adjustment including limitations of methods an(} Referenced Documents
materials when evaluating repetitive-member assembly perfor-"
2.1 ASTM Standards?

mance. ) _—
1.4 This guide does not detail the techniques for modeling D 245 Practice for Establishing Structural Grades and Re-

or testing repetitive-member assembly performance. lated AIIowa.bIe Properties fo_r Visually Graded Lumber
1.5 The analysis and discussion presented in this guideline D 1990 Practice for Establishing Allowable Properties for

are based on the assumption that a means exists for distributing Visually-Graded Dimension Lumber from In-Grade Tests

applied loads among adjacent, parallel supporting members of _©f Full-Size Specimens ,
the system. D 2915 Practice for Evaluating Allowable Properties for

Grades of Structural Lumber

1 This guide is under the jurisdiction of ASTM Committee DO7 on Wood and is 2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
the direct responsibility of Subcommittee D07.05 on Wood Assemblies. contact ASTM Customer Service at service@astm.org.Aforual Book of ASTM
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D 5055 Specification for Establishing and Monitoring Note 1—Enhanced assembly performance due to intentional overde-

Structural Capacities of Prefabricated Wood I-Joists sign or the contribution of elements not considered in the design are
beyond the scope of this guide.

3. Terminology 5. Load-Sharing

3.1 Definitions: 5.1 Explanation of Load-Sharing:

3.1.1tc?jmpos(|jte actg),n nalnttgractmn ofthtwoff ort_ more . 5.1.1 Load sharing reduces apparent stiffness variability of
connected wood members that increases the eflective SeCigfly yjars within a given assembly. In general, member stiffness
properties over that determined for the individual members.

312 el ¢ di te phvsical bi ¢ b variability results in a distribution of load that increases load on
1.2 element n—a discrete physical piece of a MemMDer giicar members and reduces load on more flexible members.
such as a truss chord.

31.3 global lati lati ¢ b 5.1.2 A positive strength-stiffness correlation for members
-1.3 global correlation n—correlation of member proper- gt in load sharing increases, which give the appearance of

ties pased on analysis of property data r(_apresentative of Fn‘ﬁgher strength for minimum strength members in an assembly
species or species group for a large defined area or reg'éﬂhder uniform loads

rather than mill-by-mill or lot-by-lot data. The area represente

may be defined by political, ecological, or other boundaries. Note 2—Positive correlations between modulus of elasticity and
3.1.4 load sharing n—distribution of load among adjacent strength are generally observed in samples of “mill run” dimension

parallel members in proportion to relative member stifiness. lumber; however, no process is currently in place to ensure or improve the

315 b | d el | correlation of these relationships on a grade-by-grade or lot-by-lot basis.
-1.5 membey n—a structural wood element or elements Where design values for a member grade are based on global values,

such as studs, joists, rafters, tresses, that carry load directly iobal correlations may be used with that grade when variability in the
assembly supports. A member may consist of one element @tiffness of production lots is taken into account.

multiple elements.

3.1.6 parallel framing systemn—a system of parallel 5.1.3 Load sharing tends to increase as member stiffness

variability increases and as transverse load-distributing ele-

framing members. ment stiffness increases. Assembly capacity at first member
3.1.7 repetitive-member wood assembiy—a system in . o : y capactly )
failure is increased as member strength-stiffness correlation

which three or more members are joined using a transverse
S Increases.

load-distributing element.
3.1.7.1 Discussior—Exception: Two-ply assemblies can be Note 3—From a practical standpoint, the system performance due to

considered repetitive-member assemblies when the membeggd sharing is bounded by the minimum performance when the minimum

are in direct side-by-side contact and are joined together b ember in the ass_embly acts alone ar_1d by the maximum performance

mechanical connections or adhesives, or both, to distribut hen all members in the assembly achieve average performance.

load. 5.2 Variables affecting Load Sharing Effects on Stiffness
3.1.8 residual capacityn—ratio of the maximum assembly include:

capacity to the assembly capacity at first failure of an indi- 5.2.1 Loading conditions,

vidual member or connection. 5.2.2 Member span, end conditions and support conditions,
3.1.9 sheathing gaps+—interruptions in the continuity of a 5.2.3 Member spacing,

load-distributing element such as joints in sheathing or deck- 5.2.4 Variability of member stiffness,

ing. 5.2.5 Ratio of average transverse load-distributing element
3.1.10 transverse load-distributing elements—structural  stiffness to average member stiffness,

components such as sheathing, siding and decking that support5.2.6 Sheathing gaps,

and distribute load to members. Other components such as5.2.7 Number of members,

cross bridging, solid blocking, distributed ceiling strapping, 5.2.8 Load-distributing element end conditions,

strongbacks, and connection systems may also distribute load5.2.9 Lateral bracing, and

among members. 5.2.10 Attachment between members.
5.3 Variables affecting Load Sharing Effects on Strength
4. Significance and Use include:

4.1 This guide covers variables to be considered in the 5-3.1 Load sharing for stiffness (5.2), .
evaluation of the performance of repetitive-member wood 9-3.2 Level of member strength-stiffness correlation.
assemblies. System performance is attributable to one or more

of the following effects: 6. Composite Action
4.1.1 load sharing, 6.1 Explanation of Composite Action:
4.1.2 composite action, or 6.1.1 For bending members, composite action results in
4.1.3 residual capacity. increased flexural rigidity by increasing the effective moment

4.2 This guide is intended for use where design stressf inertia of the combined cross-section. The increased flexural
adjustments for repetitive-member assemblies are being deveigidity results in a redistribution of stresses which usually
oped. results in increased strength.

4.3 This guide serves as a basis to evaluate design stress6.1.2 Partial composite action is the result of a non-rigid
adjustments developed using analytical or empirical proceeonnection between elements which allows interlayer slip
dures. under load.
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6.1.3 Composite action decreases as the rigidity of thé. Quantifying Repetitive-Member Effects
connection between the transverse load-distributing element g 1 seneral—This section describes procedures for evalu-
and the m_ember decr_eases_ ) ) ... ating the system effects in repetitive-member wood assemblies
6.2_Var|ab!es affecting Composite Action Effects on Stiff- ,ing either analytical or empirical methods. Analysis of the
ness include: L results for either method shall follow the requirements of 8.4.
6.2.1 Loading conditions, 8.2 Analytical Method
ggg kﬂoeargbrgf gnglrjlde, 8.2.1 System effects in repetitive-member wood assemblies
. ban, shall be quantified using methods of mechanics and statistics.

6.2.4 Member spacing, .
6.2.5 Connection type and stiffness, 8.2.2 Each component of the system factor shall be consid-

6.2.6 Sheathing gap stiffness and location in transvers&"€d:

load-distributing elements, and 8.2.3 Confirmation tests shall be conducted to verify ad-
6.2.7 Stiffness of members and transverse load-distributin§duacy of the derivation in 8.2.1 to compute force distribu-
elements (see 3.1.5). lons. Tests shall cover the range of condlyqns (th_at is,
6.3 Variables affecting Composite Action Effects on Vvariables listedin 5.2, 5.3, 6.2, 6.3 and 7.2) anticipated in use.
Strength include: If it is not possible to test the full range of conditions
6.3.1 Composite action for stiffness (6.2), anticipated in use, the results of limited confirmation tests shall
6.3.2 Location of sheathing gaps along members. be so reported and the application of such test results clearly
limited to the range of conditions represented by the tests.
7. Residual Capacity of the Assembly E?c;nﬁrmation tests shall reflect the statistical assumptions of
2.1

7.1 Explanation of Residual Capacity
7.1.1 Residual capacity is a function of load sharing and Nore 6—When analyzing the results of confirmation tests, the user is
composite action which occur after first member failure. As acautioned to differentiate between system effects in repetitive-member

result, actual capacity of an assembly can be higher thawood assemblies that occur prior to first member failure and system
capacity at first member failure effects which occur after first member failure as a result of residual

capacity in the test assembly (See Section 7).

Note 4—Residual capacity theoretically reduces the probability that a . . .
“weak-link” failure will propagate into progressive collapse of the 8.2.4 If increased performance is to be based on material

assembly. However, an initial failure under a gravity or similar type Property variability, the effects of the property variability shall
loading may precipitate dynamic effects resulting in instantaneous colbe included in the analysis.
lapse. 8.2.4.1 For material properties which are assigned using
7.1.2 Residual capacity does not reduce the probability oglobal ingrade test data, the effects of the property variability,
failure of a single member. In fact, the increased number ofncluding lot-by-lot variation, shall be accounted for through
members in an assembly reduces the expected load at whidtonte Carlo simulation using validated property distributions
first member failure (FMF) will occur (see Note 5). For somebased on global ingrade test data (Practice D 1990).
specific assemblies, residual capacity from load sharing after 8.2.4.2 For material properties that are assigned using mill
FMF may reduce the probability of progressive collapse orspecific data, the effects of the property variability shall be
catastrophic failure of the assembly. accounted for using criteria upon which ongoing evaluation of
N . o . . . the material properties under consideration are based.
ote 5—Conventional engineering design criteria do not include

factors for residual capacity after FMF in the design of single structural 8-2.5 Extrapolatior_w of reSU|t§ beyond t-he limitations as-
members. The increased probability of FMF with increased number ofigned to the analysis of 8.2.1 is not permitted.
members can be derived using probability theory and is not unique to 8.3 Empirical Method

wood. The contribution of residual capacity should not be included in the 8.3.1 System effects in repetitive-member wood assemblies

development of system factors unless it can be combined with load uantified using empirical test results shall be subiect to the
sharing beyond FMF and assembly performance criteria which take int 9 P J

account general structural integrity requirements such as avoidance &/lowing "mitation_s'f . o _
progressive collapse (that is, increased safety factor, load factor, or 8.3.1.1 For qualification, a minimum of 28 assembly speci-
reliability index). Development of acceptable assembly criteria shouldnmens shall be tested for a reference condition. Additional

consider the desired reliability of the assembly. samples containing 28 assembly specimens shall be tested for
7.2 Variables affecting Residual Capacity Effects onadditional loading and test conditions.

Strength include: Exception: When system factors are limited to serviceability,
7.2.1 Loading conditions, the number of assembly tests need not exceed that required to
7.2.2 Load sharing, estimate the mean withift5 % with 75 % confidence.

7.2.3 Composite action,
7.2.4 Number and type of members,
7.2.5 Member ductility (brittle versus ductile),

Note 7—The minimum sample size of 28 was selected from Table 2 of
Practice D 2915.

7.2.6 Connection system, 8.3.1.2 Extrapolation of results to other loading and test
7.2.7 Contribution from structural or nonstructural elementsconditions is not permitted.

not considered in design, and 8.3.1.3 Interpolation of results between test conditions is
7.2.8 Contribution from structural redundancy. limited to one variable.
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8.3.1.4 Additional sampling for each of the elements in the 8.4.2.1 The system stiffness factor for a repetitive-member
assembly shall be selected and tested to ensure that tlesembly shall be computed as the inverse ratio of the
elements in the test assemblies are representative of thmaximum deflection of the assembly to the maximum deflec-
population. tion of the same members not in an assembly. The deflection

8.3.1.5 An ongoing procedure for quality control of the ratio shall be calculated at a constant load level.
assembly, including material properties, fabrication quality, 8.4.2.2 The assigned system stiffness factqr, €hall be
and proper field application limits, shall be developed andevaluated at the average deflection ratio.
maintained. 8.5 Default System Factors

8.4 Evaluation—In the absence of a more detailed analysis, 8.5.1 In lieu of the more rigorous methods required by
the methods in 8.4.1 and 8.4.2 shall be used to evaluate systeé8r2-8.4, system strength factors defined in Table 1 shall be
effects in repetitive-member wood assemblies.

Note 8—Assemblies exhibiting atypical creep or assemblies exhibiting TABLE 1 Default System Strength Factors, C |,
failure modes that differ from individual member tests require additional for Repetitive-Member Assemblies
consideration to account for differences between short-term and long-termy 15 Bending stress of solid sawn wood members (3 or more members
performance. spaced not more than 24 in. o.c.)

. . . 1.10 Bending stress of 2—ply solid sawn beams or headers (2 members

8.4.1 System Factors for Strength (including Buckling) in direct contact)

8.4.1.1 The system strength factor for a repetitive-member Axial stress of solid sawn truss chords (3 or more trusses spaced
assembly shall be computed as the ratio of load at first member not more than 24 in. o.c.)

failure (FMF) in the assembly to load at FMF for the same
number of members not in an assembly.
8.4.1.2 The assigned system strength factqr, sBall be  permitted to be used for repetitive-member assemblies. These

evaluated at the 5th-percentile load ratio. factors are applied by multiplying the single member allowable
8.4.2 System Factors for Stiffness design stress by the applicable factor.
APPENDIXES

(Nonmandatory Information)

X1. BACKGROUND OF ASTM REPETITIVE-MEMBER FACTORS

X1.1 A repetitive-member bending stress increase factotentative ASTM standard (ASTM D 2018-62T). The proce-
has been provided in Practice D 245 for many years. Develdures in D 2018 were intended to provide increases in allow-
opment and use of new prefabricated structural componentble design stresses for any established grade or specific group
and emphasis on reliability-based design formats have focusesf framing lumber used as joists, truss chords, rafters, studs,
attention on the basis for this repetitive-member adjustment.planks, decking or similar members which are in contact or

spaced not more than 24 in. on centers, are not less than three

X1.2 The 1.15 repetitive-member bending stress increasm number and are joined by floor, roof or other load distrib-
factor, referenced in Practice D 245, has its root in a short-livediting elements adequate to support the design load.

X2. COMMENTARY

X2.1 Introduction increases, whether by test or analysis, in system performance

X2.1.1 This commentary was developed to assist users ifpat exceed some mea_sure of mgmber performance.

their interpretations regarding the intent of the provisions of the X2.1.2 The developing committee encourages work that
guide. In its broadest sense, this guide is the first step on tH€ads toward quantifying beneficial system effects, but only
journey toward developing a common understanding of whayvhen presented in the proper context, in which discrepancies
we mean by “repetitive member factor” or “system factor.” between “reference” systems and actual applications are mini-
Historically, the repetitive member factor has been describedized. As this guide gains exposure and use, the developing
mostly in terms of the deflection-averaging effects of load-committee hopes that it could be refined and upgraded from a
distributing elements in a system with varying stiffnessesguide to a practice.

among its flexural members. This effect is defined as the “load X2.1.3 This guide does not include a list of references for
sharing” effect in the terminology of this guide; however, asseveral reasons. First, other than the source documents for
these concepts have evolved over time, the concept of “systeASTM-based repetitive member factors (provided in Appendix
effects” has been extended to include the structural interactions2.1), there are few comprehensive references that deal with
between sheathing and framing and even to include any and dhe issue of system factors in the same context as this guide.
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The developing committee believed that selective referencing X2.3.1.2 Repetitive Member Wood AssembiVhis basic

of documents with differing treatments of system effects woulddefinition is identical to that traditionally used in wood design

prove to be confusing rather than enlightening for the user. Astandards with the exception that the 24-in. spacing limitation
researchers begin to apply the standardized concepts outlinb@s been removed from this definition. The rationale in
in this guide, the committee expects to add such references temoving the spacing limitation was that it does not define the

future versions of this commentary. magnitude of repetitive member factors and, thus, should not
restrict the research assessment of repetitive member effects to
X2.2 Scope a single spacing criterion.

X2.2.1 This guide was developed to fill an evolving need for
engineered wood products and systems but is equally applX2.4 Load-sharing
cable to systems that use traditional wood products. Over the x2 4.1 The benefits of load-sharing within a structural

years, as methods for assessing system effects have becogi&emply have been discussed widely in the literature; how-
more sophisticated, it has becomg ewde_:nt to those in this f'elgver, only recently have questions begun to arise regarding the
that there were no common terminologies or reporting protoxssymptions underlying prior research. In general, beneficial
cols by which one study could be related to another. Standarqgag-sharing is highest in systems built from members that
writers attempted to reconcile large differences in reporteghyhipit a strong positive strength-stifiness correlation, and are
results between apparently similar studies. This guide providegynfigured such that relative deflections, from one member to
a set of definitions that attempt to reflect the state-of-the-art igne next, are appreciable. The published studies on floor joists
this field in a manner that is easily translated into usefulyften focus on uniformly loaded, simple span members made
information for standards writers and engineering designers. o visually-graded solid sawn lumber. Section 5 of this guide

reminds users that such a configuration will likely give an

X2.3. Terminology X
o ) ] ) upper bound on estimates of system effects. Other span
X2.3.1 Definitions—Early committee discussions focused congitions, continuous or cantilevered, will exhibit smaller

on whether there was a need to separate the various contrigsiative joist deflections and result in smaller system benefits.
uting mechanisms that collectively result in system benefitSother materials, particularly those with nearly identical flex-
The arguments against separating these mechanisms were thgh stiffnesses, may exhibit no relative member deflections
for example, in a test it might be impossible to distinguish theang therefore no load-sharing prior to initial member failure.
benefits of one mechanism relative to another. The argumeniSonyersely, other load configurations, such as concentrated
in favor of separating the mechanisms were that only after gads, will show higher load sharing effects. Section 5 instructs
complete understanding of the source of the system benefiffers to explore the limitations of their models and to limit

could one determine the applicability and limitations of any gppjicability of their proposed system factors appropriately.
proposed system factor. An additional argument in favor of

separating the factors was that engineers and designers incregs g Composite Action
ingly are computing member performance based on composite- . . . o .
section calculations. For these cases, only a segmented set 01}(2.5.1 Section 6 of this guide similarly reminds users 1o

system factors would prevent the designer from “double-“mit applicability appropriately based on the range of tested or

dipping” the benefits due to composite action. mo.ldzled sydstems. Dtl)JI.e to tﬂe nonlt|_near|t|es thtat atrr(]a cgmtmon_ n
X2.3.1.1 Member—One difficulty in providing standardized hailed wood assembliies, the section separates the determina-

definitions is in covering a broad range of system application%Ion of stiffness effects from strength effects.
under a single definition. The definition of “member” is a good . .
example. V\g/hile this definition is straightforward for sir%ple X2.6 Residual Capacity of the Assembly

joist/sheathing systems, it becomes more complex in trussed X2.6.1 The computed benefits of residual capacity of an
systems. In a trussed system, the individual pieces of the tru@ssembly are often very large. It is not uncommon to compute
are called “elements” while an assembly of truss elements i§ystem capacities that are two to five times greater than the
called a “member.” See Fig. X2.1. These definitions werecapacity of the weakest member in the system. Early commit-
chosen in an attempt to characterize the common performandge discussions focused on whether it was appropriate to
attributes of flexural members (whether joists or trusses) whilénclude this contribution in a proposed system factor. Argu-
preserving the ability to model “sub-member” characteristicsments in favor generally stated that “if it really exists, we
such as element behavior. As noted later, in X2.6, thesghould take advantage of it.” Arguments opposed restated the
definitions require the user to apply judgment when assessir@int that empirically-based factors often have limitations that
characteristics, such as* first member failure.” are not obvious without detailed analysis. Data in support of
the latter viewpoint showed that high residual capacity was
often based on a set of assumptions that severely limited the
structural configurations and assumed a constant set of material
properties over time. In addition, as stated in this guide, the
increasing number of members as a system becomes large and
increases the probability of failure. The committee chose to
discourage the use of residual capacity in system factor
FIG. X2.1 Truss Elements and Members calculations based on the premise that traditional “safety

Web (or chord) ELEMENT is part of a
truss MEMBER that will be used in a
roof SYSTEM (or roof ASSEMBLY).
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factors” are calibrated to a member-based design system. Thenfiguration, no value is derived from separate characteriza-

committee believes that it is inappropriate to extend these sant®n of the load sharing effect.

safety factors to entire systems. In other words, engineers X2.8.2.2 In accordance with Section 6, the user would

should not design entire systems that have the same computegamine the composite action in the system. As noted above,

probability of failure as individual members in today’s designs.unless the user intends to modify any variables in application,

This guide proposes that users work toward the establishmetitat is, sheathing, or fastening, or both, the only value derived

of alternative design criteria for assemblies (reflecting judgfrom separate characterization of the composite action would

ment on acceptable probabilities of assembly failure and thee for design stiffness calculations.

benefits of reduced probability of progressive collapse in some X2.8.2.3 In accordance with Section 8, the system factor

systems) prior to including residual capacity in the overallwould be computed as the characteristic value for the roof

system factor. assemblies (70 psf) divided by the characteristic value for the

X2.7 Quantifying Repetitive-Member Effects tlrelslees (30 psk 2.1 = 63). Thus, the system factor would be
X2.7.1 Section 8 proposes that system factors be computed X2.8.2.4 Note that the system factorriet computed based

by separately accounting for load-sharing and composite actiopn the assembly collapse information (95/63 = 1.51) unless and

effects. It encourages the use of mechanics-based derivationsiifitil standardized methods are available for establishing target

compute force distributions in the components of the assemblyafety levels for ultimate strength of assemblies.

It reiterates that users must separate their results into pre-

failure and post-failure results. This maximizes the utility of x2 9 Example 2—Analytical Method for Rafter (Hip)
the results, in which pre-failure system effects can be built into Roof Assembly

system factors today and post-failure effects can be studied for X2.9.1 Assume that a manufacturer has generated an engi-

incorporation into future factors that will include residual cering analysis procedure to quantify the state of stresses in a
capacity effects. This section warns that analyses must realis- 9 ysisp q

tically account for variations in material properties, either road range of roof configurations. The method must be

through sensitivity studies or through ongoing material prop-ve”f!ed’.mOSt I|!<ely be_ conf|r_m|ng tests, to assess the effects of
pplication variables including configuration, spans, connec-

erty characterization, that is, quality assurance testing. Whil . . ) !
this section permits the determination of system effects base%lljOn variables, material variables, etc. Hypothetically, the roof

on empirical testing (without mechanics-based force computar-""ft(_:‘rs are designed to support an allowable design load of 30

tions), it limits the application of such results to the configu-pSf' Asslurrtwe that tGStt'Egtc.’f(? \_/glrlelty of cor;flgurabtlonstof t.h'%
ration (structure, materials, etc.) that was tested. It furthe?tsg(e)m fyf_yrie prO\E)e fa_lln i LtJ?hconnec '0.2@ Eegm :?Iyle
requires ongoing monitoring of system variables to verifyg)leraﬁié '|E;i§eaTe e;t %SL]rS:f(Zn detr?gfrtﬁznerﬁireczgsleemny
continued compliance with underlying assumptions. withstands (in comparable terms) 80 psf. What is an appropri-
X2.8 Example 1—Empirical Method for Trussed-Roof ate system factor?

Assembly X2.9.1.1 Discussior—The additional complexity in this

X2.8.1 Assume that a manufacturer produces a single trusX@mple is the discrepancy in which one potential limit state is
configuration (always the same shape and span, always ifigached at Iqad Ievele that dvelowthose used in tra_d|t|onal
same lumber grades and plate sizes). Hypothetically, thE'émber design. In this case, the user must determine whether
trusses are designed to support an allowable design load of 4@is initial limit state e_hou_ld_be charaetenzed asa strength limit
Ib/ft%(psf). Assume that testing of many replications of a roofState or a serviceability limit state. If it is a strength limit state,
system comprised of a series of trusses shows first memb€ System factor would be less than unity, with the magnitude
failures (at the appropriaté™spercentile tolerance limit) at 70 detérmined by computations similar to those in Example 1. If
psf and entire roof system capacity (in comparable terms) of ggharactenzeq as a serV|ceab|I|ty limit state, it generally would
psf. What is an appropriate system factor? not be considered in the development of a streng'gh—baeed

X2.8.2 Discussior-Since the configuration of this assem- system factor. All other calculations are as described in
bly is very specific, assume that the testing adequately reflecfExample 1.
all potential application variables. Assume also that the manu- i
facturer has a quality assurance system that proves that tRe?-10 Appendix X1
quality of the test material is representative of production X2.10.1 Appendix X1 discusses the background of
material on an ongoing basis. Unless the trusses have beeepetitive-member factors currently in use. The factors that are
specifically designed with internal redundancies, tabulations ofhcluded in this appendix are those that are widely used by
first member failure for each assembly should represent thdesigners and have a consistent set of assumptions as their
first failure of any element or connection in any of the trussedasis. Other factors are used by various product groups, many
in the assembly. On this basis, this guide would lead the usef which are based solely on limited empirical testing. The
to compute the following: committee did not include these factors in this compilation at

X2.8.2.1 In accordance with Section 5, the user wouldthis time. If proponents of these factors submit their derivations
examine the load sharing in the system. For trusses with lowo this committee and the committee believes that they have
stiffness variability, load sharing effects are minimal. In addi-been generated in a manner consistent with this guide,they will
tion, since the test configuration is identical to the applicatiorbe added to future versions.
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