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Performance and Qual i t y - C o n t r o l  Standards 
f o r  Composite F loo r ,  Wall, and Truss 
Frami ng 

P a r t  I. Preface 

1.0 O r i g i n  and Use o f  t h e  Standards 

These standards o f f e r  bu i  1 d i  ng-code 
a u t h o r i t i e s  and consumers t h e  assurance 
t h a t  composite f raming w i l l  per form as 
in tended and t h a t  manufacturers wi 11 
ma in ta in  i t s  q u a l i t y  a t  s p e c i f i e d  l e v e l s .  
They have been prepared by t h e  M a t e r i a l s  
Sci ence and Engi n e e r i  ng f o r  Wood-Based 
Cornposi t e  S t r u c t u r a l  Framing U n i t  , USDA 
Forest  Service, Athens, GA, where COM-PLY 
f raming i s  be ing developed, and a re  i n -  
tended f o r  i n t e r i m  use so t h a t  manufac- 
t u r e r s  can proceed w i t h  product ion.  
Permanent un i  fo rm standards f o r  COM-PLY 
f rami  ng w i  11 be developed by t h e  manufac- 
t u r e r s ,  i n  c o l l a b o r a t i o n  w i t h  b u i l d i n g -  
code o f f i c i a l s ,  consmer  groups, and 
government agencies. 

2.0 The Product 

Composite, o r  COM-PLY, f raming i s  
designed f o r  r e s i d e n t i a l  and l i g h t  corn- 
merci a1 bui  1 d i n g  cons t ruc t ion .  It con- 
s i s t s  o f  wood veneer fac ings  laminated t o  
a f lakeboard core, Two o r  more veneer 
faces are laminated t o  t h e  narrow face o f  
t h e  framing w i t h  t h e  g r a i n  o f  t h e  veneer 
p a r a l l e l  t o  t h e  long a x i s  o f  t h e  framing. 

When used f o r  t r u s s  framing, COM-PLY 
i s  connected w i t h  l igh t -gauge metal t r u s s  
p la tes .  Manufacturers s h a l l  design 
t russes i n  accordance w i t h  t h e  c u r r e n t  
Truss P la te  I n s t i t u t e  (TPI ) Desi gn Speci - 
f i c a t i o n s  f o r  Wood Trasses. 

3.0 Purpose o f  t h e  Performance Standards 

To make s a t i s f a c t o r y  and sa fe  use o f  
COM-PLY products, consumers must be ab le  
t o  determine t h e i  r s t rength ,  s t i f f n e s s ,  

COM-PLY" i s  a r e g i s t e r e d  trademark o f  t h e  
American Plywood Assoc ia t ion ,  

dimensional s t a b i l i t y ,  and d u r a b i l i t y .  
Performance standards p rov ide  t h e  means 
f o r  measuring such a t t r i b u t e s  and f o r  
developing product  speci f i c a t i o n s .  Manu- 
f a c t u r e r s  s e l e c t  t h e  s p e c i f i c a t i o n s  f o r  
any g i  ven product  ; speci  f i c a t i  ons do not  
r e s t r i c t  t he  mate r ia l s ,  methods, o r  proc- 
esses t h a t  can be used i n  manufacture. 
Performance standards, however, do set  
f o r t h  t h e  mate r ia l s ,  methods, and proc- 
esses t o  he used i n  o b t a i n i n g  approval 
f o r  a product  by a r e g u l a t o r y  agency. An 
agency may accept o r  r e j e c t  a product  on 
t h e  bas is  o f  one o r  more s p e c i f i e d  t e s t s  
t h a t  measure how strong,  s t i f f ,  s tab le ,  
and durab le  i t  i s .  Moreover, t h e  stand- 
ards set  f o r t h  t h e  procedures f o r  r e -  
t e s t i n g  whenever ma te r ia l s ,  methods, o r  
processes used d u r i n g  p roduc t ion  are 
changed. The l e v e l  s o f  performance, 
t h e  t e s t  methods, and t h e  p o l i c i e s  
governing acceptance o r  r e j e c t i o n  out - 
l i n e d  i n  these standards represent  the  
consensus o f  r e g u l a t o r y  agencies and 
COM-PLY manufacturers. 

4.0 Purpose o f  t h e  Qual i t y - C o n t r o l  
Standards 

Qual i t y - c o n t r o l  s tandards speci fy 
t h e  t e s t s  t h a t  manufacturers s h a l l  apply 
r e g u l a r l y  d u r i n g  p roduc t ion  t o  eva luate  
phys ica l  and mechanical p r o p e r t i e s  o f  
COM-PLY framing. Such t e s t i n g  assures 
t h a t  acceptable q u a l i t y  i s  be ing  main- 
t a i  ned. Manufacturers a re  respons ib le  
f o r  m a i n t a i n i n g  t h e  q u a l i t y  o f  t h e  prod- 
u c t  by making adjustments i n  m a t e r i a l s  
o r  manufactur ing processes whenever nec- 
essary. The q u a l i t y  l e v e l s  s e t  f o r t h  i n  
t h i s  standard have t h e  agreement o f  regu- 
1 a t o r y  agencies and manufacturers who 
w i l l  he us ing  t h e  standard. Because some 
t e s t s  must be performed d a i l y ,  they a re  
designed t o  be r e l a t i v e l y  inexpensive and 
easy t o  perform. T e s t i n g  may be done by 
t h e  manufacturer, p rov ided  t h a t  records 
a re  kept  by an i n s p e c t i o n  agency, o r  f o r  
a u d i t  by such an agency. Manufacturers 
may trademark p roduc t ion  COM-PLY frami ng 
o n l y  a f t e r  i t  has been checked accord ing 
t o  procedures set  f o r t h  i n  t h i s  standard 
and has been shown t o  meet s p e c i f i c a -  
t i o n s .  Manufacturers may no t  trademark 
COM-PLY f raming t h a t  fa1 1 s be1 ow accepted 
standards. 





Par t  I f .  P o l i c i e s  Governing t h e  Use 
and Enforcement o f  t h e  Standards 

1.0 Products t o  Which t h e  Standards 
Apply 

Standards apply on ly  t o  composite 
f raming in tended f o r  use i n  r e s i d e n t i a l ,  
farm, o r  commercial f l o o r ,  wa l l ,  and 
t r u s s  framing t h a t  uses li ght-gauge metal 
p l a t e  connectors. The m a t e r i a l  manufac- 
t u r e d  under these standards i s  not  i n -  
tended f o r  use w i t h  f u l l  e x t e r i o r  expos- 
u r e  t o  weather. Throughout se rv i ce  l i f e ,  
COM-PLY should be i n  a p ro tec ted  l o c a t i o n  
w i t h o u t  d i r e c t  exposure t o  weathering. 

2.0 D e f i n i t i o n  o f  a Q u a l i f i e d  Inspec t ion  
and Tes t ing  Agency 

A l l  t e s t s  s h a l l  be performed by a 
qual  i f i e d  i n s p e c t i o n  and t e s t i n g  agency 
( h e r e a f t e r  r e f e r r e d  t o  as t h e  a u d i t o r ) ,  
which i s  de f ined  as one t h a t :  

*Operates an i n s p e c t i o n  system t h a t  
eva luates  t h e  qual i ty -con t  r o l  
system o f  i t s  c o n t r a c t i n g  p lan ts .  

.Provides t h e  f a c i  1 i t i e s  and t h e  
personnel t o  per form t h e  i n s p e c t i o n  
and t o  v e r i f y  t h e  t e s t i n g  as 
desc r i  bed h e r e i  n. 

.Determines t h e  i n d i v i d u a l  p l a n t ' s  
ab i  1 i t y  t o  produce i n  accordance 
w i t h  these standards. 

.Provides p e r i o d i c  i n s p e c t i o n  o f  t h e  
p l a n t ' s  product ion operat ions and 
p roduc t ion  qual i ty  t o  assure 
compl iance w i t h  these standards. 

.Enforces t h e  proper use o f  the  
inspec t ion  agency qual i ty marks and 
c e r t i f i c a t e s .  

.Has no f i n a n c i a l  i n t e r e s t  i n  o r  i s  
no t  f i n a n c i a l l y  dependent upon any 
s i n g l e  compatty manufactur ing any 
p o r t i o n  o f  t h e  product  be ing i n -  
spected o r  tested.  

01s not  owned, operated, o r  con- 
t r o l  l e d  by any such company. 

*Provides a techn i  ca1 rev iew hoard 
t o  adv ise the  i n s p e c t i o n  and 
t e s t i n g  agency and t o  a r b i t r a t e  
d i spu tes  between t h e  agency and t h e  
manufacturer. Such a review board 
s h a l l  i nc lude  a recognized inde-  
pendent a u t h o r i t y  i n  t h e  f i e l d  o f  
~ n g i  neered s t  r u c t ~ l r a l  wood products 
t o  serve as chairman, and a t  l e a s t  
one r e g i  s te red  engi neer kndwl edge- 
a b l e  i n  t h e  design and use of s t r u c -  
t u r a l  glued wood products. 

3.0 P o l i c i e s  Governing Performance 
Standards 

3.1 Purpose and Scope 

The purpose o f  t h e  performance stand- 
a rd  i s  t o  assure t h a t  composite framing 
w i l l  per form as intended. Such assurance 
i s  a t t a i n e d  by t e s t i n g  t h e  product  f o r  
such a t t r i b u t e s  as s t reng th ,  durab i  1 i ty, 
and s t a b i  1 i t y .  These p o l  i c i e s  govern 
such t e s t i n g ,  which i s  t h e  bas is  f o r  de- 
t e r m i n i n g  whether a manufacturer s h a l l  
have t h e  p r i v i l e g e  o f  t rademark ing a 
COM-PLY product .  Pol i c i  es a1 so govern 
t e s t s  t h a t  must be done t o  determine 
whether t h e  p r i v i l e g e  of t rademarking i s  
t o  be r e i n s t a t e d  a f t e r  hav ing been w i t h -  
drawn. 

3.2 Product Markings 

Each p iece  o f  composite f raming t h a t  
complies w i t h  t h i s  standard s h a l l  be 
marked w i t h  a trademark and w i t h  i n f o r -  
mat ion as s p e c i f i e d  below, depending on 
t h e  t ype  o f  framing, as i n d i c a t e d  i n  
parentheses : 

.Intended use ( f l o o r ,  wa l l ,  t r u s s ) .  

.Working s t r e s s  i n  bending, F, 
( f l o o r ,  w a l l ,  t r u s s ) .  

*Working s t r e s s  i n  short-column 
compression, F, ( w a l l ,  t r u s s ) .  

.Working s t ress  i n  tension,  F, 
( t r u s s  ) . 

.Modulus o f  e l a s t i c i t y  t o  be used 
i n  long-column design, E,, ( w a l l ,  
t r u s s ) .  





.Modulus o f  e l a s t i c i t y  t o  be used 
f o r  beam de f lec t ing ,  E ,  ( f l o o r ) .  

.Modulus o f  e l a s t i c i t y  t o  be used 
f o r  short-column design, E,, 
(wa l l ,  t r uss ) .  

.Manufacturer's type number ( f l o o r ,  
wa l l ,  t r uss ) .  

.Manufacturer's name or  m i l  1 number 
( f l o o r ,  wa l l ,  t r uss ) .  

.Date and s h i f t  o f  manufacture 
( f l o o r ,  wa l l ,  t r uss ) .  

.Name o f  the aud i t o r  or  t e s t i n g  com- 
pany c e r t i f y i n g  qual i t y  ( f l o o r ,  
wa l l ,  t russ ) .  

An acceptable trademark might look 
l i k e  t h i s :  

Composite Truss Framing 
Fb = 1850 E b f  = 1500000 
F, = 2000 E,, = 1300000 
F.t = 1000 Type 3 
ABC Lumber Company 8/12/86-2 
XYZ Test ing Company 

The trademark may inc lude  manufac- 
t u r e r  and t e s t i n g  company logos. The 
l e t t e r i n g  and ink used f o r  the trademark 
must remain l e g i b l e  a f t e r  1 year o f  out -  
door weathering. 

3.3 Qua1 i f y i n g  f o r  Trademarking 
P r i  v i  1 eges 

A manufacturer may trademark a 
COM-PLY product when: 

* A l l  o f  the performance t es t s  have 
been performed, t he  product has 
passed the minimum requi  rements, 
and working stresses have been 
estab l  ished. 

*The i n i t i a l  qual i ty -con t ro l  t e s t  
has been performed and t he  r e s u l t s  
recorded. 

*The product speci f i c a t  i o n  has been 
w r i t t e n  and inc ludes the  values 
f o r  the i n i t i a l  qua l i t y - con t ro l  
tes t .  

3.4 Required Test ing o r  Retest ing 

Test ing o r  r e t e s t i n g  i s  
requi  red : 

.Whenever a new product o r  manufac- 
t u r i n g  type t h a t  uses new process 
methods and/or mater ia ls  i s  t o  be 
produced. 

.Whenever there  i s  a major change i n  
speci f i c a t i o n s  t h a t  a f f e c t s  the  
strength,  durabi 1 i t y ,  o r  dimen- 
s ional  s tab i  1 i t y  o f  an o l d  o r  pre- 
v i ous l y  manufactured product. 

*Whenever product ion has not re- 
s tored q u a l i t y  above t h e  withdrawal 
l e v e l  f o r  any o f  t he  d a i l y  q u a l i t y -  
con t ro l  t e s t s  a f t e r  th ree  repeat 
samplings w i t h i n  any 6-day per iod 
and a f o l  lowup dai l y  sample by t he  
aud i t o r  v e r i f i e s  t h a t  q u a l i t y  i s  
a t  t he  withdrawal leve l .  

*Qua r te r l y  o r  semiannual l y  t o  dem- 
ons t ra te  t h a t  performance i s  being 
maintained, as set  f o r t h  i n  t h e  
performance standard. 

For cases 1 and 2 the  e n t i r e  per- 
formance ser ies  o f  t e s t s  must be 
performed. For case 3 on ly  those prop- 
e r t i e s  t h a t  have been shown t o  be unac- 
ceptable need be retested; t h e  aud i t o r  
s t i p u l a t e s  t he  t e s t  required. I n  case 4 
t h e  r e t e s t i n g  o f  performance s h a l l  be 
l i m i t e d  t o  t h e  type o f  pe r i od i c  t e s t  
s p e c i f i e d  i n  sec t ion  5.0 o f  t he  q u a l i t y -  
con t ro l  standard. 

3.5 Test Records 

Records o f  t he  r e s u l t s  o f  a l l  
t e s t s  are t h e  proper ty  o f  t h e  manufac- 
t u r e r  who pays f o r  t he  cost  o f  nrnning 
them. The aud i t o r  s h a l l  keep on f i l e  
copies o f  a1 1 t e s t  records and corre-  
spondence f o r  a t  l eas t  2 years and sha l l  
supply the  manufacturer w i t h  the number 
o f  copies agreed upon. The aud i t o r  sha l l  
r e t a i  r: cur ren t  copies o f  manufacturer's 
product speci f i  ca t ions  f o r  reference but 
s h a l l  not d i vu lge  t h e i r  contents wi thout  
t h e  manufacturer 's consent. 





3.6 Sett lement o f  Disputes Between 
t h e  Manufacturer and the User 

Should a d ispute a r i se  between 
t h e  manufacturer and a user concerni ng 
t h e  performance o f  a COM-PLY product, the 
performance standards may be used t o  
s e t t l e  the dispute. They should agree 
upon a qual i f i e d  independent t e s t i n g  
labora to ry  t o  run the  perfornance tes ts .  
The labora to ry  w i l l  usua l l y  be the one 
t h a t  c e r t i f i e d  t he  product i n  question. 
I f  the product f a i  1s t o  q u a l i f y  f o r  
strength,  d u r a b i l i t y ,  o r  s t a b i l i t y  w i t h i n  
2 10 percent o f  the trademarked or  re -  
qu i red  values, i t  i s  suggested t ha t  the  
manufacturer pay t he  costs o f  running the 
t e s t ;  otherwise, the  user sha l l  pay such 
costs. 

4,0 Pol i c i e s  Governing Qua1 i ty-Contro l  
Standards 

4.1 Purpose and Scope 

The purpose o f  the q u a l i t y -  
con t ro l  standard i s  t o  assure t h a t  the 
composite framing being made has the 
q u a l i t y  ind ica ted  by the trademark and 
o r i g i n a l  t es t .  Such assurance i s  a t -  
t a i ned  by c o l l e c t i n g  samples o f  the 
product d a i l y  and t e s t i n g  them f o r  qual -  
i t y ,  These p o l i c i e s  govern t e s t i n g  t h a t  
i s  designed t o  detect whether q u a l i t y  
has dropped t o  a l eve l  t ha t  requires 
some adjustment by the manufacturer t o  
b r i n g  the  l eve l  back up t o  standard, 
These p o l i c i e s  a lso spec i f y  the proce- 
dures t o  fo1 low when withdrawing t rade-  
marking p r i  v i  leges from a manufacturer 
who f a i l s  t o  maintain t he  q u a l i t y  o f  the  
product and when res to r i ng  trademarki ng 
p r i  v i  1 i ges t o  a manufacturer who r a i  ses 
t h e  q u a l i t y  o f  the product t o  acceptable 
leve ls .  

4,2 Levels o f  Qua l i t y  

Three l eve l s  o f  qua l i t y - -  
acceptable, warning, and withdrawal --are 
designated i n  the qua l i  t y -con t ro l  stand- 
ards, The manufacturer's q u a l i t y -  
con t ro l  personnel are responsi h l  e f o r  
keeping the  product i o n  superintendent 
informed of the current  l eve l  o f  q u a l i t y  

o f  composite framing bei  ng produced. 
The manufacturer i s  responsible f o r  cor-  
r e c t i n g  unsat is factory  q u a l i t y  and f o r  
paying the  costs of the qua l i t y - con t ro l  
program. 

4.2.1 Acceptable qua l i t y . - -  
!Jnless n o t i f i e d  otherwise by the a i ld i to r  
o r  qual i ty - con t ro l  personnel, the  mnu- 
fac tu re r  may assume t h a t  q u a l i t y  o f  a 
composi t e  framing product i s  acceptahl e 
and may place the'trademark on a1 1 pieces 
produced. 

4.2.2 Warnina leve ls  and 
suspension of trademark. --Whenever 
q u a l i t y  drops below acceptable leve ls ,  
q u a l i t y  con t ro l  l e r s  sha l l  warn t he  pro- 
duct ion superintendent as soon as prac- 
t i c a l  l y  possible,  p rov id ing  deta i  1 s about 
the a t t r i b u t e s  o f  the product t h a t  have 
dropped t o  a warning l eve l .  Thereafter,  
t e s t i n g  f o r  any a t t r i b u t e  t h a t  has 
dropped t o  the  warning l eve l  sha l l  be 
done on samples taken a t  the  i n tens i ve  
1 eve1 . The product ion superi ntendent 
mr~st co r rec t  t he  problem w i t h i n  t h e  next 
th ree  sampling u n i t s  a f t e r  being n o t i f i e d  
t h a t  qual i t y  has dropped o r  qual i t y  
con t ro l  l e r s  sha l l  issue a second warning. 
If q u a l i t y  i s  not corrected i n  t h e  t h i r d  
u n i t  a f t e r  the second warning, q u a l i t y -  

. con t ro l  personnel sha l l  issue a t h i r d  
warning. If q u a l i t y  i s  not res to red  t o  
acceptable l eve l s  by t he  t h i r d  u n i t  a f t e r  
t he  t h i r d  warning, the  q u a l i t y  con- 
t r o l l e r s  sha l l  n o t i f y  the  aud i t o r  t h a t  
trademarking p r i v i l e g e s  are being 
slrspended. 

The aud i t o r  sha l l  not permit  t rade-  
marking t o  resume u n t i  1 t he  product ion 
superintendent submits one i n tens i ve  
sample u n i t  t h a t  meets the  acceptable 
l eve l  o f  q u a l i t y  f o r  the  a t t r i b u t e  i n  
question. As soon as one i n tens i ve  
sample u n i t  i s  passed as acceptable, the 
qual i t y  cont r o t  1 ers  sha l l  i n fo rm t h e  
manufacturer t h a t  trademarking may be 
resumed and s h a l l  c o n f i r q  the dec is ion  i n  
w r i t i ng .  

4,2,3 Unacceptable a u a l i t v  and " - 
withdrawal o f  trademark .--Whenever qual - 
i t y  drops t o  an unaccgi table l eve l ,  the 





quality coqt rc i  lers s h a l l  imediately 
pbtf  fy the ptaauctr on superf ntendent and 
the audi t a r  t h a t  trademarking w i  11  cease, 

When the mbnufacturer has made 
changes i n  praductfon to correct the 
2roblem and the audttor has verified that 
quality has been restored t o  acceptable 
levels, trademarkf ng my be rrsunwad. As 
soon as one sample tasted by the auditor  
met$ the acceptable level, the auditor 
; h a l l  mti fy  the Rhnufacturer that tradP- 
marking may be msumd and shall confirm 
th i s  decision i n  writ ing.  

Part 111- Performance Standards 

To determine how composite, or 
COM-PLY,. f l  aor, w a l l ,  and truss framing 
wil l  perfam, the manufacturer o r  audi tar  
she? 7 perform t es ts  to evaluate working 
stresses, dutabl l i ty ,  and dimnsianal 
stability under cer ta in  speci fled coo- 
d i t isns .  This standatdl prescrtbes t h e  
t e s t  methods and materials t o  u$e t o  
measure the strength, durabi 1 ity; and 
dimensional stabf l l t y  o f  COIS-PLY, I t  
detajls the physlcal and mechantcal 
properties t h a t  COW-PLY mst exhibit , 
and It descrj be$ the t e s t  methods t o  use 
o r  prescribes the use o f  procedures 
descri  bed el stwhere . L i  m i  t a t  f ans on use 
of thls standard are set  forth,  as are  
recomendsti  sns concerni n~ records and 
materials.  

2.0 Marking and Qualify$ ng Several Types 
of Products 

S i  rice a m i  f 1 my produce several 
grades o f  framing, the manufacturer shall 
stamp on each piece a type number that  
i ndicates i t s  performance level. (The 
number does not rate the qua71 ty; it 
simply df ffwentiates types of framing.) 
COM-PLY framf n g  mnufacturer~ may agree 
t o  Urnit the number o f  types of framf ng 
i n  order t o  avoid canfusion aP cctnsuwrs. 

Hanufacturcrs s h a l l  qua l i f y  the per- 
fomance f ~ r  each type a f  frantng except 
when the bu f 1 d i  ng-code agency waf ves such 

requi remnts. When a wnufacturer wants 
t o  mrket more than one type of  f loor ,  
wall, or rwf truss framing and each type 
has d- is t inc t i  ve design properties, the 
manufacturer sha t 1 qua7 i Jy each type 
under these standards. 

3.0 Strength 

3.1 General Requi remnts and 
N d a t f  ons 

3.1.. 1 Requl r a n t s  .--Determine 
the safe worklng strsses for composite 
framing according t o  procedures r eel  lied R by this standard, Make cer ta in  t a t  
working stresses for roof truss framfng 
ere provided t o  design trusses as de- 
scribed 4n the current PI meth~d and 
t h a t  working stresses for floor and wall 
framing.. are provided t c  design j o i s t s  and 
s t u d s  conrormi ng to engS neerl ng raqu i  r e Y  
rnents o f  building coder. Mark k a y  work- 
i n g  stresses on each piece o f  fr~rning ,  
The manufacturer shat 1 supply users w i t h  
published Infornat ion about a1 7 worklng 
stresses , 

3'. 1.2 . Nutations .--The symbols 
used i n  t h h  standard have the f~llowing * 

meanings : 

Eb = design value for  modulus of 
elasticity in edgewise 
bending, psi 

Ebl = design value for  modulus 
o f  e1,astSctty i n  flatwise 
bend? ng, PSI 

E,, = k s i g n  value f o r  mdulus 
o f  elastlcfty for short 
columns, psi 

E, design value f o r  t c n s l l e  
mdulus af e las t ic i ty  
para1 let to veneer face 
grain, psi 

F, = desfgn value for  extreme 
f f  ber f n edgewise bending, 
PSI 

F,, design value for extrcm 
fiber i n  f latwise bending, 
p s i  





F, = design value i n  compression 
para1 l e t  t o  veneer face 
grain,  ps i  

FCI = design value i n  compression 
perpendicular t o  veneer face 
grain,  ps i  

F, = d e s i g n  value i n  tens ion 
para1 1 e l  t o  veneer face 
grain,  ps i  

F, = design value i n  hor i zon ta l  
shear o f  the f lakeboard, ps i  

F, = al lowable increase fo r  load 
shar ing among adjacent 
bending members; t he  value i s  
1.15 when computing bending 
stresses f o r  r e p e t i t i v e  
loading; otherwise, t he  value 
i s  1.0 

F2 = safety  fac to r ;  use 1.5 unless 
otherwise s ta ted 

F3 = adjustment factor  t o  account 
f o r  the  durat ion o f  the  t e s t  
load; use the  average t ime t o  
t e s t  f o r  computing F3; t o  
f i n d  F3, use the f o l l ow ing  
equat ion o r  the graph re -  
l a t i n g  durat ion o f  load; t o  
design values i n  the  Nat ional  
Design Speci f i cat  i ons (NDS ) 
f o r  Wood Construct ion pub- 
l i s h e d  by the Nat ional  Forest 
Products Association: F3 = 
1.72624/To *0354831 ,  where T 
i s  the average t e s t  t ime i n  
m i  nutes 

F4 = adjustment factor  f o r  the 
dura t ion  o f  the intended ser-  
v i ce  load; unless otherwise 
stated, assume the serv ice 
1 oad i s  normal (10 years)  and 
t h e  value f o r  F4 i s  1.0; 
values f o r  F4 are 0.9 f o r  
permanent loads, 1.0 f o r  10- 
year normal loads, 1.15 f o r  
2-month snow loads, 1.25 f o r  
l-week snow loads, 1.33 f o r  
1-day wind o r  earthquake 
loads, and 2.0 f o r  I-second 
i mpact loads 

N = number of specimens 

S = standard dev ia t ion  o f  
s t reng th  o r  s t i f f n e s s  prop- 
e r t y  from t e s t  

T = average t e s t  t ime i n  minutes 

to.,, = s t a t i s t i c a l  t a t  0.05 con- 
f idence levef- f o r  N-1 
degrees o f  freedom 

x = average s t reng th  o r  s t i  f fness 
p roper ty  from t e s t  

3.2 Number o f  Test Specimens 

Randomly se lec t  a t  l e a s t  10 
t e s t  specimens from product ion mater i  a1 
i n  10 or  more loads from the press where 
veneer i s  appl ied t o  t h e  cores o f  fram- 
ing. Test a l l  specimens a t  an e q u i l i b -  
r ium moisture content o f  10 + 2 percent, 
which can be a t t a i ned  by cond i t i on ing  
t h e  specimens t o  a  constant weight a t  
con t ro l  l ed  temperature and re1 a t i  ve 
humidity. 

Because o f  the r e l a t i v e l y  small 
number tested, the minimum sample o f  10 
i s  penal ized s t a t i s t i c a l l y .  However, 
t he re  i s  l i t t l e  s t a t i s t i c a l  advantage t o  
t e s t i n g  more than 30 specimens. 

3.3 Working Stresses 

3.3.1 St rength equation.-- 
Use the  f o l  lowing equat ion t o  determine 
working s t r esses - fo r  s t reng th  p roper t ies :  

Working s t ress  = 

t0 .05  S 
X - 1 F l  

' t0.05 
9 

fi F Z  . F3/F4 

(1)  

Note 1: See Part  111, sec t ion  3.1.2, 
Notat ions, f o r  meaning o f  symbols. 

3.3.2 S t i f f n e s s  equation.-- 
Use the  fo7 lowing equat ion t o  determine 
working s t ress  f o r  s t i f f n e s s  p roper t ies :  

t0.05 s 
S t i f f n e s s  = x - - (2) 





Note 2: See Par t  111, s e c t i o n  3.1.2, 
Nota t ions,  f o r  meaning of symbols. 

3.4 Tests f o r  S t reng th  and S t i f f -  
ness Performance 

3.4.1 Rending work ing s t ress  
(edgewise).--Determine t h e  average rnodu- 
l u s  o f  ' rup ture  (MOR) and s tandard dev i -  
a t i o n  f o r  a specimen hav ing  a t e s t  span 
of not  l ess  than 20 t imes t h e  depth of 
t h e  beam and us ing  q u a r t e r - p o i n t  loads 
fo1 1 owi ng t h e  procedures i n  American 
Soc ie ty  f o r  Tes t ing  and M a t e r i a l s  (ASTM) 
D 198-84, f14 t o  fl9. Record t h e  t ime 
requ i red  t o  per form each t e s t  and compute 
t h e  average t ime t o  t e s t .  Use t h e  mid- 
span w id th  and depth t o  compute t h e  MOR 
of each specimen. Use t h e  average MOR 
f o r  t h e  value o f  x (eq. 1 )  t o  compute t h e  
working s t r e s s  i n  bending, F,. Compute 
two values f o r  work ing s t r e s s  i n  bending: 
one f o r  r e p e t i t i v e  bending u s i n g  F, = 
1.15 and one f o r  s i  ngle-member l oad ing  
us ing  F, = 1.0. 

3.4.2 Bendina modulus o f  
J 

e l a s t i  c i t y  (edgewise) .--Determine t h e  
average modulus o f  e l a s t i c i t y  (MOE) and 
standard d e v i a t i o n  f o r  t h e  same specimens 
used t o  compute F,, and by t h e  same ASTM 
procedure (see s e c t i o n  3.4.1). lJse t h e  
midspan w id th  and depth t o  compute t h e  
MOE o f  each specimen. Use t h e  average 
MOE f o r  the  value of x (eq. 2) t o  compute 
t h e  working value f o r  E, i n  bending. 

3.4.3 Bendi na workina s t r e s s  
.a d 

and modulus o f  e l a s t i c i t y  ( f l a t w i s e ) . - -  
Determine t h e  F b f  and E,, i n  t h e  f l a t w i s e  
d i  r e c t  i on u s i  ng - the  same ' procedures used 
f o r  Fb and Eb edgewise. (Note: f l a t w i s e  
F,, and E,, values may be needed f o r  
c e r t a i n  c6lumn designs o r  where f raming 
m a t e r i a l  i s  t o  be used f o r  p lank,  p u r l i n ,  
deck board, and t h e  l i k e . )  Th is  t e s t  i s  
no t  requ i red f o r  f raming marked on ly  f o r  
use as j o i s t s  o r  studs. 

3.4.4 Compression para1 l e l  t o  
face g ra i  n o t  veneer. --Determine t h e  
average shor t -co l  umn u l t i m a t e  compressi ve 
s t r e n g t h  (F,) and standard d e v i a t i o n  f o r  
specimens 8-1/2 inches long  ( w i t h  g r a i n  
o f  veneer) f o l l o w i n g  procedures i n  ASTM 0 
195-84, I l l 2  t o  flf8. Specimens may be c u t  

f rom remnants of t h e  bending t e s t .  I f  
b u t t  j o i n t s  a re  used i n  both  t h e  veneer 
and core, then t e s t  a double se t  of spec- 
imens, one se t  w i t h  co re  j o i n t s  and one 
w i t h  veneer j o i n t s .  Use t h e  s e t  w i t h  t h e  
1 ower average u l t i m a t e  s t r e n g t h  f o r  
determin ing work ing s t resses  i n  corn- 
pression.  If o n l y  one component (veneer 
o r  core)  conta ins  b u t t  j o i n t s ,  then o n l y  
one set  o f  specimens t h a t  conta ins  t h e  
b u t t  j o i n t  need be t e s t e d .  I f  no b u t t  
j o i n t s  are used bu t  o t h e r  j o i n t s '  such as 
s c a r f  j o i n t s  are  used i n  t h e  components, 
then h a l f  t he  specimens s h a l l  con ta in  
core  j o i n t s  and h a l f  c o n t a i n  veneer 
j o i n t s .  Record t h e  t i m e  t o  per form each 
t e s t  and compute t h e  average t i m e  t o  
t e s t .  Use t h e  m id leng th  w i d t h  and depth 
t o  compute t h e  s h o r t  - co l  umn compressi ve 
s t r e s s  o f  each specimen. Use t h e  average 
u l t i m a t e  short-column s t r e s s  f o r  the  
value o f  x (eq. 1)  t o  compute t h e  work ing 
s t r e s s  (F, ) f o r  s h o r t  -co l  umn compressi on. 
Th is  t e s t  i s  not  r e q u i r e d  f o r  f raming 
marked on ly  f o r  use as j o i s t s .  

3.4.5 Compressive modulus o f  
e las t i c i t y . - -De te rm ine  t h e  MOE i n  com- 
p ress ion  Tor t h e  same specimens used t o  
compute F by us ing  t h e  procedures i n  
ASTM D 198-84, I l l 2  t o  n18. Use the  mid- 
l e n g t h  w id th  and depth t o  compute t h e  
short-column MOE values f o r  each spec i -  
men. Use t h e  average short-column MOE 
f o r  the  value o f  x (eq. 2) t o  compute 
t h e  work ing s t r e s s  (E,,) f o r  column 
design. Th is  t e s t  i s  no t  r e q u i r e d  f o r  
f raming marked o n l y  f o r  use as j o i s t s .  

3.4.6 Tension work ina 
s t r e s s  .--Determine t h e  average u l t i m a t e  
t e n s i  l e  s t r e n g t h  and s tandard d e v i a t i o n  
f o r  a1 1 specimens f o l  l ow ing  t h e  proce- 
dures i n  ASTM D 198-84, ll28 t o  q34. The 
l e n g t h  o f  t h e  specimen s h a l l  be the sum 
of t h e  g r i p  lengths  and t h e  t e s t  l e n g t h  
between g r ips .  The t e s t  l e n g t h  between 
g r i p s  s h a l l  not  be l e s s  than 48 inches bu t  
s h a l l  be l o n g  enough t o  i n c l u d e  the  m a x i  - 
mum number and minimum spac ing of j o i n t s  
t h a t  t y p i c a l ~ l y  occur i n  t h e  veneer and 
f 1 akeboard core. A1 1 t e s t  specimens 
s h a l l  con ta in  a t y p i c a l  core  j o i n t  and a 
veneer j o i n t  i n  each veneer laminate. 
Record t h e  t ime r e q u i r e d  t o  per form each 
t e s t  and record  t h e  average t i m e  t o  t e s t  . 





Use t h e  average t ime  tb t e s t  f o r  com- 
p u t i n g  F3 (eq. 1). The va lue o f  F1 i s  
1.0 and t h e  value o f  F, i s  1.5. Use t h e  
w i d t h  and depth a t  t h e  m id tes t  l e n g t h  t o  
compute the  u l t i m a t e  t e n s i  l e s t r e n g t h  o f  
each specimen. Use t h e  average u l t i m a t e  
t e n s i l e  s t reng th  f o r  t h e  value o f  x (eq. 
1 )  t o  compute t h e  working t e n s i o n  s t r e s s  
(F.,). This t e s t  i s  no t  requ i red  f o r '  
f raming marked on ly  f o r  use as j o i s t s  o r  
studs. 

3.4.7 Tension modulus o f  elas: 
t i c i  t y .  --Determi ne t h e  average t e n s i  l e  
MOE and standard d e v i a t i o n  f o r  t h e  same 
specimens used t o  compute t h e  work ing 
t e n s i o n  s t ress  (Ft ) f o l l o w i n g  t h e  proce- 
dures i n  ASTM D 198-84, fl28 t o  fl34. Use 
t h e  w id th  and depth a t  m i d t e s t  l e n g t h  t o  
compute the  MOE o f  each specimen. Use 
t h e  average MOE f o r  t h e  value o f  x (eq. 
2 )  t o  compute t h e  work ing value f o r  E, i n  
tens ion.  This t e s t  i s  no t  r e q u i r e d  f o r  
f raming  marked on ly  f o r  use as j o i s t s  o r  
studs. 

3.4.8 Bear ing work ing s t r e s s  
(edges ) .--Determine t h e  average u l  t i m a t e  
edge-beari ng s t r e s s  (F,, ) and standard 
d e v i a t i o n  for a  6- inchziong specimen 
f o l  lowing the procedures i n  ASTM D 
143-83, fl79 t o  fl84. Specimens may be 
c u t  from an undamaged s e c t i o n  f rom t h e  
bendi ng t e s t .  The t e s t  -bear i  ng area 
s h a l l  be the th ickness o f  t h e  f raming 
across t h e  veneer g r a i n  (approx imate ly  
1.5 inches)  by 2.0 inches w i t h  t h e  
veneer grain.  Record t h e  t i m e  r e q u i r e d  
t o  per form each t e s t  and compute t h e  
average t ime t o  t e s t .  Use t h e  average 
u l t i m a t e  edge-bearing s t r e s s  f o r  t h e  
va lue o f  x (eq. 1) t o  compute t h e  
work ing s t ress  i n  edge-beari ng (F,,). 
Th is  t e s t  i s  not  requ i red  f o r  f r a m ~ n g  
marked on ly  f o r  use as studs. 

An a l t e r n a t i v e  t o  t h i s  t e s t  may be 
used t o  determine t h e  a l l owab le  work ing 
s t r e s s  i n  compression pe rpend icu la r  t o  
g r a i n  (F,). See t h e  Natura l  Design 
S p e c i f i c a t i o n  for Wood Const ruc t  i o n  
(NOS) by the  Nat iona l  Forest  Products 
Assoc ia t i on  f o r  t h e  species t h a t  c o r r e -  
sponds t o  the  face veneer o f  t h e  coma 

- 
Determi ne 
s t r e s s  and standard d e v i a t i o n  f o r  a  
b lock-shear specimen c u t  from the  f l a k e -  
hoard core  f o l  l ow ing  t h e  procedures i n  
ASTM D 143-83, 190 t o  ll94. Specimens 
may be cu t  from end t r immings o f  spec i -  
mens used f o r  bending o r  tens ion  t e s t s ,  
o r  may be taken from randomly se lec ted  
end t r immings o f  p r o d u c t i o n  m a t e r i a l .  
Record t h e  t ime t o  pe r fo rm each t e s t  and 
compute t h e  average t i m e  t o  t e s t .  Use 
t h e  average u l t i m a t e  shear s t r e s s  f o r  t h e  
value of x (eq. 1)  t o  compute t h e  work ing 
s t r e s s  f o r  h o r i z o n t a l  shear (F,). Th is  
t e s t  i s  not  requ i red  f o r  f raming marked 
o n l y  f o r  use as t r u s s  o r  s tud  framing. 

3.4.10 L a t e r a l  load r e s i s t a n c e  
f o r  n a i l s  d r i v e n  i n t o  veneer facing.--  
Test  an equal number o f  specimens f o r  
both  64 and 8d common w i  r e  na i  1  s  d r i  ven 
i n t o  t h e  narrow edge of t h e  f raming so 
t h e  n a i l  shank i s  imbedded i n  t h e  f l a k e -  
board core. Determine t h e  average u l t i -  
mate l a t e r a l  load and standard d e v i a t i o n  
f o r  specimens w i t h  a  1 /2 - inch - th i ck  p l y -  
wood c l e a t  f o l  1 owing t h e  procedures i n  
ASTM D 1761-77, fl12 t o  fl18. Record t h e  
load t h a t  occurs a t  0.015 inch of j o i n t  
s l i p .  Record t h e  t ime  r e q u i r e d  t o  per -  
form each t e s t  and compute t h e  average 
t ime  t o  t e s t .  Assume t h e  s e r v i c e  load t o  
he wind o r  earthquake w i t h  a  d u r a t i o n  o f  
load f a c t o r  (F,) equal t o  1.33. Use the 
average u l t i m a t e  l a t e r a l  n a i l  l oad  f o r  
t h e  value o f  x (eq. 1 )  t o  compute t h e  
safe l a t e r a l  load pe r  na i  1  . The load  per 
n a i l  must no t  be l e s s  than  68 pounds. 
(Note: - 68 pounds i s  t h e  sa fe  l a t e r a l  wind 
load f o r  6d na i  1s i n  Group I11 woods and 
8d n a i l s  i n  Group I V  woods, accord ing t o  
NDS.) The average load a t  0.015 i n c h  o f  
j o i n t  s l i p  must not  be l e s s  than 51 
pounds pe r  n a i l .  (Note: t h e  NDS value 
f o r  normal load i s  m o u n d s  f o r  6d n a i l 5  
i n  Group I11 woods and 8d nai  1s i n  Group 
I V  woods.) 

Th is  t e s t  i s  not  mandatory b u t  may 
be requested by t h e  manufacturer o r  
building-code o f f i c i a l .  p o s i t e  member. 





3.4.11 La te ra l  load res is tance 
f o r  end and toe-nai I ed - io i  n t  s . --Test - .  - 

s tud- to-p l  a t e  j o i n t  nai i st reng th  and 
j o i  st-to-header j o i n t  nai 1 strength.  
For studs, f o l  low procedures t o  t e s t  f o r  
1 oads as spec i f i ed  i n  USDA Forest Service 
Research Paper SE-155, t he  sec t ion  on 
s t reng th  of na i l ed  j o i n t s ,  w i t h  one ex- 
cept ion:  a l low l a t e r a l  deformations up 
t o  0.015 inch. For j o i s t s ,  f o l l o w  proce- 
dures t o  t e s t  f o r  loads as spec i f i ed  i n  
USOA Forest Service Research Paper 
SE-222, the  sect ion on j o i s t s  supported 
by na i l s .  

This performance t e s t  i s  not man- 
datory  but may be requested by t he  manu- 
f ac tu re r  o r  bui  lding-code o f f i c i a l .  

3.4.12 Withdrawal load r e s i s t -  
ance f o r  n a i l s  d r i ven  i n t o  veneer 
facina,--Test an equal number o f  speci-  - 
rnens f o r  6d and 8d 'common w i  r e  nai  j s and 
1-1/4-inch gypsum wa l l  board nai 1 s d r i ven  
i n t o  the narrow edge o f  the  framing so 
t h e  nailhead i s  one-half i nch  from the  
face o f  the framing, Determine the  aver- 
age u l t ima te  withdrawal load and standard 
dev ia t i on  for  each set o f  specimens f o l -  
lowing procedures i n  ASTM D 1761-77, 81 
t o  ll11. Record the  t ime requi red t o  per-  
form each t e s t  and compute the average 
t ime t o  t es t .  Assume the  serv ice  load t o  
he wind f o r  the 64 and 8d n a i l s  and per-  
manent load f o r  the 1-1/4-inch gypsum 
wal lboard na i l s .  The serv ice  dura t ion  o f  
load f ac to r  (F4) i s  1.33 f o r  t e s t  o f  6d 
and 8d n a i l s  and 0.9 f o r  t e s t  o f  the  
1-1/4-inch gypsum wal lboard na i l s .  Use 
t h e  average u l t ima te  withdrawal load f o r  
t h e  value o f  x (eq. 1)  t o  compute the  
safe withdrawal load per n a i l .  The safe 
withdrawal load per n a i l  must not be less 
than 37 pounds f o r  6d n a i l s ,  56 pounds 
f o r  &I na i l s ,  and 15 pounds f o r  1-114- 
inch  gypsum wal lboard na i l s .  (Note: - the 
safe withdrawal loads f o r  6d and 8d n a i l s  
are equivalent t o  the withdrawal loads i n  
NDS f o r  such nai 1s t h a t  have been d r i ven  
i n  wood having a s p e c i f i c  g r a v i t y  o f  0.42 
and w i th  1-1/2 and 2 inches, respec- 
t i v e l y ,  of shank penetrat ion. The safe 
load f o r  the 1-1/4-inch gypsum wal lboard 
n a i l  i s  equal t o  t h e  dead load o f  

1 f 2- i  nch gypsum board and a deep f i  1 1 of  
a t t i c  i n s u l a t i o n  supported on n a i l s  
spaced 7 inches on center  and f o r  t russes 
spaced 2 fee t  on center.) The withdrawal 
t e s t  f o r  the 1-1 /4-inch giypsum wal lboard 
nai  1 i s  not requi red f o r  framing marked 
f o r  use only as j o i s t s  o r  studs. 

These t e s t s  are not mandatory but 
may be requested by t he  manufacturer o r  
bui ld ing-code o f f i c i a l .  

3.4.13 Truss p l a t e  l a t e r a l  
fastener  r es i  stance. --The t r uss  p i  a t e  
manufacturer s h a l l  be responsib le  f o r  
t e s t i n g  the  l a t e r a l  fastener res is tance 
o f  l ight-gauge metal t r u s s  p l a tes  per 
tooth,  n a i l ,  plug, square inch, o r  other 
u n i t  unless the  manufacturer o f  composite 
t r u s s  framing volunteers t o  make such 
tes ts .  The t r uss  p l a t e  manufacturer 
s h a l l  t e s t  l a t e r a l  p l a t e  res is tance  by 
us ing each p l a t e  type on each type o f  
composite t r uss  frami ng. The t e s t s  
should f o l l ow  procedures i n  TPI Appendix 
C, Design Spec i f i ca t i on  f o r  Metal P la te  
Connected Wood Trusses, TPI-85, except as 
f o l  lows: 

.Test on ly  con t ro l  specimens t h a t  
have a veneer moisture content o f  10 2 
percent. (Note: composite t r uss  framing 
i s  fabr i ca ted  d r y  (4 t o  6 percent mois- 
t u r e  content) ,  e l i m i n a t i n g  some poten- 
t i a l  hazards associated w i t h  wet f a b r i -  
cat ion.  As a resu l t ,  t h e  TPI mois ture 
response t e s t  has been a l t e r e d  
somewhat.) 

.Test a minimum o f  10 specimens. 

.Test p1 a t e  t h a t  i s  rectangular,  
w i t h  a leng th  approximately tw ice  
t h e  width. 

.Do not a1 low the  p l a t e  t o  f a i l  i n  
net sec t ion  o f  t h e  metal dur ing  t h e  
t es t .  

*Determine t he  a l lowable design load. 
based upon u l t i m a t e  load by using 1 
and not by d i v i d i n g  by 3 as shown 
i n  paragraph 104.l(c) o f  t h e  TPI 
standard. I n  computing normal 





loads, use t h e  average u l t i m a t e  
load  value per  tooth ,  n a i l ,  plug, 
o r  square i n c h  of p l a t e  f o r  t h e  
va lue of x (eq. 1). Assign F, a  
va lue of 1.0 t o  compute normal 
1  oads. Compute t h e  value o f  F, on 
t h e  bas is  o f  t h e  average t ime  i t  
takes t o  perform t h e  load t e s t .  

Use t h e  r e s u l t s  o f  t h i s  t e s t  on 
composite t r u s s  f raming as t h e  bas is  
f o r  the  eng ineer ing design of t r u s s  
connectors. 

4.0 D u r a b i l i t y  

4.1 General Requirements 

Eva luate  t h e  d u r a b i l i t y  o f  composite 
f raming accord ing t o  methods s p e c i f i e d  by 
t h i s  standard. Composite f raming should 
be able t o  w i ths tand  both  t h e  outdoor 
weather ing t h a t  occurs on t h e  j o b  s i t e  
and the  changes i n  t h e  mois ture  and tem- 
pe ra tu re  t h a t  occur a f t e r  t h e  f raming i s  
i n s t a l l e d .  Because composite f raming i s  
a  glued wood product ,  t e s t i n g  t h e  dura- 
b i l i t y  of t he  bonds i n  i t i s  p a r t i c u l a r l y  
impor tant .  (Resin bonds are  used t o  make 
t h e  f lakeboard core and adhesive bonds 
a r e  used i n  l a m i n a t i n g  t h e  veneers t o  t h e  
core.) 

4.2 Tests f o r  D u r a b i l i t y  

To t e s t  t h e  d u r a b i l i t y  o f  composite 
framing, f o l l o w  t h e  procedures o f  t h e  
ASTM D 1037-78, I l l 18  t o  Il124, o r  t h e  
French Standard NFB51 293, V313 acce le r -  
a t e d  aging t e s t .  The e f f e c t  of ag ing on 
composite framing must no t  cancel ou t  i t s  
bending, t e n s i l e ,  o r  compressive s t r e n g t h  
and s t i f f n e s s .  However, t e s t i n g  o n l y  
f o r  bending s t r e n g t h  and s t i f f n e s s  i s  
s u f f i c i e n t  . 

Use t h e  same number o f  t e s t  spec i -  
mens and t h e  same methods f o r  s e l e c t i n g  
and c o n d i t i o n i n g  specimens as those p re -  
sc r ibed  f o r  s t r e n g t h  performance, w i t h  
t h o  f o l  lowing except ions.  Se lec t  a  spec- 
imen on ly  2  x 4  o r  2 x  6 inches wide and 
no longer than 8 feet ;  longer  specimens 
cannot f i t  i n t o  most f reezers ,  and wider  
specimens o f  t h a t  l eng th  would not  have a  
proper  depth-span r a t i o  f o r  t h e  bending 

t e s t .  For c o n t r o l s ,  use t h e  specimens 
f rom t h e  t e s t  f o r  bending work ing s t r e s s  
(edgewise) t h a t  iqere bent t o  f a i l u r e  
w i t h o u t  aging. Using methods desc r ibed  
above, o b t a i n  a  c o n t r o l  value f o r  bending 
MOE (edgewise) be fo re  ag ing on specimens 
s e l e c t e d  f o r  t e s t  of aging. 

Age a1 1 specimens i n  accordance w i t h  
ASTM D 1037-78, fll20. For ag ing by t h e  
V313 t e s t  method, soak t h e  specitnens i n  
water  a t  20 O C  (68 OF) f o r  3 days, then 
f r e e z e  them i n  a i r  a t  -12 OC (10 OF) f o r  
1  day, and d r y  them i n  a i r  a t  60 OC (158 
O F )  f o r  3 days; repeat t h e  c y c l e  tw ice.  
A f t e r  aging, t e s t  the specimens f o r  
bending s t i f f n e s s  and MOR us ing  proce- 
dures descr ibed above (see Par t  I 1  I ,  
sec t ions  3.4.1 and 3.4.2). 

4.3 Performance Requi red 

Aged specimens must r e t a i n  50 
percent  of t h e  s t i f f n e s s  before ag ing  
and 50 percent  of the  MOR obta ined i n  
t h e  bending s t r e n g t h  t e s t s  o f  unaged 
speci  mens . 
5.0 Dimensional Stab i  1  i t y  

5.1 Tests f o r  S t a b i l i t y  

S e l e c t  specimens and c o n d i t i o n  
them accord ing t o  methods p r e s c r i b e d  f o r  
t e s t s  of s t reng th ,  except t h a t  l e n g t h  may 
be 8 feet  f o r  a1 1  specimens. Then, a t  
q u a r t e r - p o i n t s  and midpo in ts  a long t h e  
l e n g t h  of each specimen, measure t h e  
w i d t h  and th i ckness  t o  t h e  nearest  0.001 
i n c h  a t  t h e  cen te r  o f  each face. Mark 
t h e  p o i n t s  on t h e  specimens. Then p lace 
each specimen i n  a  metal frame so t h a t  
one end r e s t s  aga ins t  a  f i x e d  s top  and 
t h e  o t h e r  aga ins t  t h e  stem of a  d i a l  
gauge c a l i b r a t e d  t o  t h e  nearest  0.001 
inch.  A rod  cat  i bra ted  t o  the  nearest  
0.1 i n c h  may be used t o  measure t h e  
d i s t a n c e  between t h e  f i x e d  s top and t h e  
gauge stem when t h e  d i a l  gauge reads 
zero. Record t h e  leng th  o f  each specimen 
f o r  l a t e r  comparison a f t e r  water soaking. 
F i n a l l y ,  measure t h e  amount o f  warpage i n  
a1 1  specimens accord ing t o  t h e  methods 
p r e s c r i b e d  i n  t h e  lumber-grading ru les .  





A f t e r  measuring a1 1 specimens, i m -  
merse them i n  water a t  68 " OF ( 2 0  fl 
"C) f o r  24 hours. Separate the  speci - 
mens w i t h  spacer blocks so t h a t  a1 1 
surfaces touch the water. A f t e r  the  
soaki ng per iod, remeasure a1 1 specimens 
a t  the same loca t ions  t o  ob ta in  r e l a t i v e  
i ncrease i n  width, thickness, and 
length.  Then measure the amount of 
varpage i n  each specimen. Compute the 
average percentages o f  increase i n  
width,  thickness, and length f o r  the  
t e s t  specimens a f t e r  water soaking, as 
we1 1 as the average warpage i n  bow, 
t w i s t ,  and crook . 

5.2 Performance Requi red  

A f t e r  water soaking, average dimen- 
s iona l  increases o f  a1 1 specimens must 
not exceed 8.0 percent f o r  width, 10.0 
percent f o r  th ickness and 0.1 percent f o r  
length, The average warpage must not 
exceed t h a t  described as "1 i g h t "  i n  
lumber-grading ru les  f o r  the length and 
width nearest t h a t  o f  the specimen size. 

Part  I V .  Qual i ty -Contro l  Standards 

1.0 In t roduc t ion  

Q u a l i t y  con t ro l  i s  the basis f o r  
ass ign ing the s t ress ra t i ngs  and t rade-  
marks on each piece o f  composite s t r uc -  
t u r a l  framing o f f e red  f o r  sale. Con- 
sumers and bui 1  ding-code o f f i c i a l s  depend 
upon c e r t i f i e d  trademarking t o  design and 
bu i  I d  sound s t ructures.  Moreover, t he  
maintenance o f  high qual i t y  u l t i m a t e l y  
a f f e c t s  the  health, wel fare,  and safety 
o f  bui 1  d i  ng occupants. 

This standard prescr ibes a means f o r  
eva lua t ing  the q u a l i t y  o f  COM-PLY framing 
as it i s  being produced t o  ensure t h a t  
i t s  strength, s t i f f ness ,  d u r a b i l i t y ,  and 
dimensional s tab i  1  i t y  are maintained and 
t h a t  i t s  s t ress r a t i n g  and trademarking 
are va l id .  The q u a l i t y  o f  COM-PLY fram- 
i n g  should be evaluated da i l y .  I t s  
s t reng th  and s t i f f n e s s  should be evalu- 
ated quar ter ly ,  and i t s  d u r a b i l i t y  
semiannually. 

The trademark on t he  product should 
i ndicate key design stresses, t h e  manu- 
f a c t u r e r ' s  product type number, t h e  pro- 
ducing m i l  1  number o r  name, and t h e  sym- 
bo l  o r  mark o f  the agency c e r t i f y i n g  the' 
q u a l i t y  o f  the product (see Par t  11, sec- 
t i o n  3.2, fo r  d e t a i l s ) .  By p l a c i n g  t h i s  
in fo rmat ion  on COM-PLY framing, t he  manu- 
f ac tu re r  ind ica tes  t h a t  the  s t rength,  
durabi  l i t y ,  and dimensional s t a b i  1  i ty  
requi red f o r  a  q u a l i t y  product have been 
estab l  ished. 

2.0 Responsi b i  1  i t i e s  o f  t h e  W f a c t u r e r  
and t he  Audi tor  

2.1 Product S p e c i f i c a t i o n  

The manufacturer s h a l l  p rov ide  t h e  
aud i t o r  w i t h  a  w r i t t e n  product spec i f i ca -  
t i o n  f o r  each type o f  product manufac- 
tured. The s p e c i f i c a t i o n  s h a l l  con ta in  
de ta i  l e d  in format ion on t he  processes, 
methods, and mater ia ls  used f o r  manufac- 
t u r i  ng each type product. 

The q u a l i t y  o f  any f lakeboard de- 
pends not only on the qual i t y  and type o f  
mate r ia ls  used but a lso  on every opera- 
t i o n  i n  the product ion l i n e .  For  t h i s  
reason, when the q u a l i t y  o f  COM-PLY fram- 
i ng drops below acceptable leve ls ,  t he  
manufacturer o r  aud i t o r  must examine t h e  
causes i n  a1 1 fac to rs - -mater ia ls  and 
methods--in seeking t h e  cause. By 
keeping accurate records o f  t h e  method o f  
manufacture and spec i f i ca t i ons  t h a t  are 
used when the board has s a t i s f a c t o r y  
q u a l i t y ,  the  manufacturer prov ides t h e  
essen t ia l  i n fo rmat ion  f o r  r e s t o r i n g  
q u a l i t y  i f  it f a l l s  below acceptable 
leve ls .  Because some ma te r i a l s  and proc- 
ess ing methods are p ropr ie ta ry ,  aud i to rs  
must take care t o  safeguard t he  manufac- 
t u r e r ' s  product spec i f i ca t i ons  so t h a t  
manufacturing t rade  secrets w i l l  not be 
d i  vu l  ged. 

The product speci f i c a t i o n  should be 
as de ta i l ed  as i s  p r a c t i c a l  and should 
inc lude  in format ion about both mater ia ls  
and processes. 

2 . 1 1  Materials.--Specifics- 
t i  ons s h o d  d descr i  be : 





'Wood: species,  mo is tu re  con ten t ,  
and s p e c i f i c  g r a v i t y .  

'Veneer: th ickness ,  mo i s tu re  con- 
t e n t ,  and q u a l i t y .  

' taminat i n g  adhesi ve: type,  spread 
ra te ,  assembly t ime, c u r i n g  temper- 
a ture,  pressure app l ied ,  and clamp 
time. 

'Resin b inder  and wax: types, pe r -  
centage i n  f lakeboard. 

'Flakeboard: dens i t y ,  i n t e r n a l  bond, 
MOE, NOR, th ickness  swe l l i ng ,  water  
absorpt ion,  and l i n e a r  expansion. 

2.1.2 Processes .--Speci f i c a -  
t i o n s  should descr ibe:  

'The method o f  c o n d i t i o n i n g  veneer 
pee le r  b locks and d r y i n g  veneer. 

'The method of p repa r i ng  f l a k e s  and 
t h e  geometry o f  f 1  akes produced. 

'The amount o f  f i n e s  conta ined i n  o r  
removed f rom d r i e d  f l akes .  

'The mois ture content  o f  d r i e d  
f lakes. 

'The method o f  b lend ing  f l a k e s  w i t h  
r e s i n  and wax. 

'The method o f  forming ( s i n g l e  o r  
m u l t i p l e  heads) and o r i e n t i n g  
f l akes  i n  t he  mat. 

'The f lakeboard press t imes, temper- 
ature,  speed o f  c losure,  pressure, 
and method o f  c o n t r o l  1  i n g  th ickness  
( w i t h  o r  w i t hou t  stops).  

2.2 Tes t ing  Management and Records 

2.2.1 Manufacturer 's  Responsi - 
b i  l i t  ies .  --The manutacturer shal  l be r e -  
spons ib le  f o r  t he  day-to-day q u a l i t y  o f  
t h e  product. The manufacturer s h a l l  
employ q u a l i f i e d  inspec to rs  t o  per form 
t h e  qua1 i t y - c o n t r o l  funct ions and t o  p re -  
pare records showing t h e  r e s u l t s  o f  
q u a l i t y - c o n t r o l  t es t s .  The manufacturer 
s h a l l  keep records o f  each day's produc- 
t i o n  f o r  a t  l e a s t  1 year.  

2.2.2 A u d i t o r ' s  Respons ib i l i -  
t i e s :  Test ing performed by the manufac- 
t u r e r .  --The a u d i t o r  s h a l l  review the 
records kept by t h e  manufacturer t o  de- 
te rmine  t h a t  q u a l i t y  o f  t h e  product i s  
be ing  maintained. The a u d i t o r  s h a l l  ap- 
prove t he  q u a l i f i c a t i o n s  of a l l  a p p l i -  
cants  f o r  qual i t y - c o n t r o l  pos i t i ons  w i t h  
manufactur ing f i  rms ; once qua1 i t y  con- 
t r o l  l e r s  are h i  red, t h e  aud i t o r  shal ? 
t r a i n  them t o  per fo rm a1 1  qual i t y - c o n t r o l  
t e s t s  p rescr ibed  i n  t h i s  standard. The 
a u d i t o r  s h a l l  make random, unannounced 
v i s i t s  t o  the  p roduc t i on  f a c i l i t y  t o  
check q u a l i t y  c o n t r o l  a t  l e a s t  12 t imes 
each year. Dur ing  these v i s i t s  the audi -  
tm s h a l l  se lec t  t he  qual  i t y - c o n t r o l  
samples t o  be t e s t e d  f o r  a t  l eas t  one 
s h i f t  o f  p roduc t ion  and s h a l l  perform a l l  
of the  da i  l y  qual i t y - c o n t r o l  t e s t s  re-  
qu i r ed  by t h i s  standard. The aud i t o r  
s h a l l  p rov ide  a  copy of t he  aud i t ,  which 
s h a l l  become p a r t  of the  manufacturer 's 
q u a l i t y - c o n t r o l  f i  l e s  . 

2.2.3 A u d i t o r ' s  R e s ~ o n s i h i  1  i- 
t i e s :  Tes t ing  performed by t he  audi tor . - -  
The manufacturer has t h e  op t ion  o f  con- 
t r a c t i n g  w i t h  t h e  a u d i t o r  t o  perform a l l  
qual  i t y - c o n t r o l  func t ioqs .  When the  
a u d i t o r  r a t h e r  than t h e  manufacturer's 
employees performs a1 1  qual  i t y - c o n t r o l  
func t ions ,  t he  a u d i t o r  may conduct t e s t s  
e i t h e r  a t  the  m i  11 o r  a t  the  a u d i t o r ' s  
labora to ry ,  as agreed upon by the manu- 
f a c t u r e r  and aud i t o r .  When t e s t i n g  i s  
done i n  t he  a u d i t o r ' s  labora to ry ,  t h e  
manufacturer s h a l l  s e l e c t  the  samples and 
sh ip  them t o  t h e  a u d i t o r ' s  labora to ry  no 
l ess  f r equen t l y  than once a  week, and t h e  
a u d i t o r  s h a l l  a l s o  make random, unan- 
nounced v i s i t s  t o  t h e  m i  11 t o  se lec t  sam- 
p l es  f o r  t es t i ng .  The manufacturer s h a l l  
h o l d  t h a t  p o r t i o n  of p roduc t ion  repre-  
sented by the qual  i t y - c o n t r o l  samples 
u n t i l  t he  a u d i t o r  completes the t e s t  and 
v e r i f i e s  the  p roduc t ' s  conformance t o  t he  
standards. 

2.2.4 Q u a l i t y - c o n t r o l l e r ' s  
responsi  b i 7  i ties.--The qual  i t y - c o n t r o l  
superv iso r  must n o t i f y  t h e  m i  11 produc- 
t i on superintendent immedi a t e l y  whenever 
q u a l i t y  o f  t he  product i s  found t o  be 
unacceptable. 





3.0 Tes t ing  and Assurance: General 
Procedures 

3.1 P r i n c i p a l  O b j e c t i v e  

The i n t e g r i t y  o f  COM-PLY fram- 
i ng depends on the  qual  i t y  o f  adhesion 
between i t s  components. U n s a t i s f a c t o r y  
adhesion s e r i o u s l y  reduces t h e  q u a l i t y  of 
t h e  product ,  e s p e c i a l l y  i t s  d u r a b i l i t y  
and dimensional s t a b i l i t y .  A p r i n c i p a l  
o b j e c t i v e  of q u a l i t y  c o n t r o l  i s  t o  check 
d a i l y  t h e  q u a l i t y  of t h e  adhesive bonding 
o f  a l l  components. 

3.2 Sampling U n i t  

The bas ic  q u a l i t y - c o n t r o l  
sample f o r  d a i l y  t e s t s  s h a l l  be a  nominal 
8 - foo t  u n i t .  The u n i t  s h a l l  be cu t  as 
i n d i c a t e d  i n  f i g u r e  1 i n t o  t e s t  specimens 
f o r  mon i to r ing  t h e  bond1 ine ,  th i ckness  
swel l  ing ,  j o i n t  s t rength ,  and f l  akeboard 
MOR, MOE, dens i ty ,  i n t e r n a l  bond, and 
shear s t rength .  Se lec t  u n i t s  f o l l o w i n g  
t h e  procedures p r e s c r i  bed f o r  performance 
t e s t i n g  (see Par t  111, s e c t i o n  3 . 2 ) ,  
except t h a t  mois ture  content  o f  the  com- 
ponent s h a l l  be 6 ' 2 percent,  t h e  t y p i -  
c a l  range immediately a f t e r  f a b r i c a t i o n .  

3.3 Sample S ize and Rate 

Qual i t y  c o n t r o l l e r s  s h a l l  moni tor  
q u a l i t y  by t e s t i n g  a t  a  r a t e  o f  t h r e e  
u n i t s  per  s h i f t  per  press l i n e ,  o r  0.02 
percent  o f  product ion,  whichever i S  
g reater ,  f o r  i n t e n s i v e  sampling and one- 
t h i r d  t h a t  r a t e  f o r  normal sampling. The 
m i l  1  s h a l l  supply t h e  a u d i t o r  w i t h  i n f o r -  
mat ion on product ion volume. A  normal 
r a t e  o f  sampling i s  p e r m i s s i b l e  i f  t h e  
r e s u l t s  o f  d a i l y  t e s t s  i n d i c a t e  accept- 
ab le  q u a l i t y .  Use t h e  average value f rom 
d a i l y  q u a l i t y  t e s t s  as a  bas is  f o r  t r a d e -  
marking t h e  product. I f  t h e  q u a l i t y  
drops below acceptable l e v e l  s  , qual i t y  
c o n t r o l  l e r s  s h a l l  n o t i f y  t h e  mi 11 produc- 
t i  on supervisor,  and sampl i ng s h a l l  
proceed a t  t h e  i n t e n s i v e  r a t e .  Average 
t e s t  values f o r  a  sample s i z e  o f  a t  l e a s t  
n ine  u n i t s  s h a l l  be used as a  bas is  f o r  
determi n i  ng the  qual i ty l e v e l s  (accept-  
able, warning, and unacceptable) .  When 
sampl i n g  a t  a  normal ra te ,  use a  moving 
average f o r  t h e  n ine  u n i t s  most r e c e n t l y  
t e s t e d  f o r  the  d a i l y  average t e s t  value. 

3.4 Test U n i t  Layout 

The t e s t  specimen l a y o u t  i n  f i g u r e  1 
i s  a r b i t r a r y  and no t  f i x e d .  The l o c a t i o n  
o f  the veneer j o i n t  ( F )  and co re  j o i n t  
( G )  specimens i s  c r i t i c a l  because each o f  
these specimens must c o n t a i n  an approxi  - 
mately mid length  j o i n t ,  Cut these speci - 
mens f rom t h e  u n i t  f i r s t .  Next, t h e  
specimen f o r  MOR, MOE, and d e n s i t y  o f  t h e  
core  ( H )  should be c u t  f rom t h e  u n i t  
because o f  i t s  c r i t i c a l  length .  Next i n  
order  a re  t h e  specimens f o r  th i ckness  
swe l l  i ng and water absorp t ion  (E)  , veneer 
bond and core  shear (A, B, C, D, K, and 
L ) ,  and, l a s t ,  f l akeboard  i n t e r n a l  bond 
( I  and J ) ,  

3.5 S e t t i n g  Standard Leve ls  f o r  
D a i l y  Tests 

Use 30 u n i t s  t o  e s t a b l i s h  t h e  i n i -  
t i a l  qual i t y - c o n t r o l  l e v e l s  f o r  each 
product  as standard l e v e l s  f o r  d a i l y  
t e s t s ,  except ing o n l y  those f o r  s t r e n g t h  
and d u r a b i l i t y .  I n c o r p o r a t e  t h e  average 
values f rom these i n i t i a l  t e s t s  i n  t h e  
product  speci f i ca t ion .  Randomly s e l e c t  
t h e  u n i t s  used f o r  de te rm in ing  t h e  stand- 
a r d  l e v e l  from t h e  same p r o d u c t i o n  runs 
u s t d  t o  e s t a b l i s h  product  performance. 
Base t h e  d a i l y  qual i t y - c o n t r o l  values on 
t h r e e  consecut i  ve s h i f t s  o f  p roduc t ion  
( n o t  n e c e s s a r i l y  o c c u r r i n g  i n  one day), 
w i t h  specimens c u t  f rom a  minimum o f  
n i n e  bas ic  u n i t s  f o r  i n t e n s i v e  sampling 
o r  t h r e e  bas ic  u n i t s  f o r  normal 
sampling. 

3.6 Qual i ty -Con t ro l  Leve ls  

There a re  t h r e e  l e v e l s  o f  r e s u l t s  
f o r  a1 1  d a i l y  q u a l i t y - c o n t r o l  t e s t s .  

3.6.1 Acceptable.--When t e s t  
r e s u l t s  a re  acceptable, t h e  manufacturer 
i s  e n t i t l e d  t o  trademark t h e  framing. 

3.6.2 Warning.--When t e s t  
r e s u l t s  f a l l  below t h e  acceptab le  l e v e l s  
b u t  do no t  drop t o  t h e  unacceptzble 
1  eve1 , qual  i ty  c o n t r o l  l e r s  s h a l l  warn 
t h e  p roduc t ion  super i  ntendent t h a t  qual - 
i t y  i s  f a 1  l i n g  below standard. 

3.6.3 Unacceptable. --When t e s t  
r e s u l t s  fa3 1  t o  ~ n a c c e p t a ~ l ~ l e v e l  s, 





Specimens f o r  t e s t i n g :  

A = Bondl i ne f o r  veneer-to-veneer 
dry  shear 

B = Bondl i ne f o r  veneer-to-core 
dry  shear 

C = Bondl i n e  f o r  veneer-to-veneer 
wet shear 

D = Bondl i ne f o r  veneer-to-core 
wet shear 

E = Thickness swel l  i ng and water 
absorpt ion 

F = Tens i le  s t reng th  o f  j o i n t  i n  
veneer 

G = Bending s t reng th  o f  j o i n t  i n  
core 

H = MOR, MOE, and s p e c i f i c  g r a v i t y  
o f  core 

I & 3 = I n te rna l  bond 

K = Dry shear i n  t h e  core 

L =Wet shear i n  t h e  core 

Note: Un i t  shown i s  a 2 x 4 w i t h  two - 
outer  veneers on each edge. 

Figure 1.--Guide for cutting the 
Basic qualf ty-control unit. 





qua1 i t y  con t ro l  1 ers  sha l l  not i fy the pro- 
duc t ion  superintendent t h a t  the  q u a l i t y  
o f  the product i s  unacceptable and cannot 
he trademarked . 
4.0 Test ing and Assurance: Da i l y  Test 

Procedures 

4.1 ~ a m i  n a t i  ng Adhesi ve Veneer-to- 
Core Bond and Core Shear 
Strength 

Cut one piece 2-314 inches long from 
the  basic qua l i t y - con t ro l  u n i t  (B & K and 
D R L ) ,  Cut t h i s  piece f u r t h e r  i n t o  two 
pieces as ind ica ted  by the "cu t "  l i n e  i n  
f i g u r e  2,  Then prepare block shear spec- 
imens from the l e f t  and r i g h t  por t ions  o f  
each 2-112-inch-long piece cu t  from the 
u n i t ,  Place one o f  the block shear spe- 
cimens (D & L )  i n  a vacuum-pressure 
vessel and submerge i n  water a t  70 2 30 
OF. Draw a vacuum o f  25 inches o f  mer- 
cury on the vessel and maintain f o r  10 
minutes. Then release the vacuum and 
place a pressure o f  75 ps i  on the vessel 
f o r  50 minutes. Repeat the  vacuum- 
pressrrre cycle, Use t h i s  water-soaked 
specimen i n  t e s t s  o f  the f lakeboard and 
o f  the veneer-to-core bondl ine f o r  shear 
s t reng th  and wood f a i l u r e  i n  t he  wet 
condi t ion.  Use the other  block shear 
specimen i n  t es t s  o f  the f lakeboard and 
o f  the veneer-to-core bondl ine f o r  shear 
s t reng th  and wood f a i l u r e  i n  the dry  con- 
d i t i o n .  For block shear tes ts ,  f o l l o w  
the  method spec i f ied  i n  ASTM D 
905-49(81), 12, n7. 

An average dry-block shear s t rength 
below 500 ps i  and wood f a i l u r e s  below 80 
percent are unacceptable. An average 
wet-block shear s t rength below 250 ps i  
and wood f a i l u r e s  below 70 percent are 
unacceptahl e. An average shear s t rength 
and wood f a i l u r e  values o f  a t  l eas t  90 
percent are acceptable. 

4.2 Thickness Swel l ing and Water 
Absorption 

Cut one specimen ( E )  6 inches 
long from the basic qua l i t y - con t ro l  un i t ,  
Test the specimen f o r  swe l l i ng  o f  the  
f lakeboard core and water absorpt ion by 
us ing  the  procedures i n  ASTM D 1037-78, 

8102 t o  Ill06 as a gu ide l ine.  Average 
thickness swe l l i ng  and water absorption 
values t h a t  are no more than 10 percent 
h igher  than the  standard l eve l  are ac- 
ceptable. An average more than 20 per- 
cent higher than t h e  standard l eve l  or  
more than 14.4 percent, whichever i s  
la rger ,  i s  unacceptable. 

4.3 J o i n t  St rength 

This t e s t  i s  not requi red i f  bu t t  
j o i n t s  are used i n  both the veneer and 
f lakeboard core components. I f  bu t t  
j o i n t s  occur i n  one component but not t he  
other ,  the  t e s t  i s  requi red on ly  f o r  the 
component con ta in ing  t h e  glued s t r uc tu ra l  
j o i n t ,  A glued s t r u c t u r a l  j o i n t  may be a 
scar f ,  f i nge r ,  stepped-scarf, tongue-and- 
groove, o r  o ther  type j o i n t  used t o  
improve s t r u c t u r a l  performance o f  the 
product. I n  f i g u r e  1, specimen G i s  f o r  
t e s t i n g  j o i n t s  i n  f lakeboard cores and 
specimen F i s  f o r  t e s t i n g  j o i n t s  i n  
veneer lami nates t h a t  conta i  n glue s t  ruc- 
t u r a l  j o i n t s  a t  midlength o f  t he  t e s t  
specimens. 

Cut away the  veneer laminates on 
each edge of p a r t  G and e i t h e r  d iscard 
o r  use f o r  p a r t  F. Fo l low ing  t h e  proce- 
dures descr ibed i n  ASTM D 198-84, 94 t o  
19, load specimen G i n  f l a t w i s e  bending, 
Use two-point load ing  w i t h  load po in ts  a 
minimum o f  2 inches ou ts ide  o f  the  j o i n t  
area. Check t h a t  t h e  span-depth r a t i o  o f  
specimen G i s  a t  l e a s t  14 t o  1 but no 
more than 20 t o  1. 

Average dai  l y  t e s t s  o f  f l a t w i s e  
bending s t reng th  (MOR ) o f  f l  akeboard 
cores con ta in ing  glued s t r u c t u r a l  j o i n t s  
t h a t  are a t  l e a s t  90 percent o f  the 
standard l e v e l s  are acceptable. Da i l y  
averages t h a t  drop below 80 percent o f  
t h e  standard are unacceptable. 

Cut p a r t  F from the  edge o f  the  
f lakeboard core a long pa r t s  G and H as 
shown i n  f i g u r e  1. Then cu t  end j o i n t  
tens ion  specimens from i n d i  v idua l  veneer 
laminates w i t h i n  p a r t  F as shown i n  f i g -  
u r e  3. Take one specimen f o r  each lami-  
nate glued t o  a s i n g l e  edge o f  a sample 
u n i t .  For example, a nominal 2 x 4 
having two veneer laminates glved t o  each 





WET) 

Figure  2.--Guide f o r  c u t t i n g  specimens f o r  eva luat ion  o f  dry and wet block shear s t rength  of  
veneer-to-core bondline and f lakeboard core. Specimen for 2 x 4 member i s  above, and specimen 
f o r  2 x 8 member below. 





Figure  3.--Guide f o r  c u t t i n g  tne specimen 
for  eva luat ing  dry t e n s i l e  s t rength  of 
j o i n t s  i n  veneer laminates. Specimen i s  
F i n  f i g u r e  1. 

ed,qe, or  a  t o t a l  of four laminates, would 
requi  r e  two t e s t  specimens, one from 
e i t h e r  o f  the two outer veneers and one 
from e i t h e r  o f  the two inner  veneers, 

Machine the specimen t o  a  thickness o f  
t he  veneer laminate, t a k i n g  care t o  main- 
t a i n  a uniform thickness o f  specimen and 
t o  remove veneer or  f lakeboard on e i t h e r  
face tha t  would a f f ec t  t ens i  l e  s t rength 
o f  the specimen* Discard specimens con- 
t a i  n i  ng knots, b u r l  s, extensive cross- 
g ra i  n, or  holes t h a t  severely reduce 
t e n s i l e  s t r eng th  o f  the wood; be c e r t a i n  
t h a t  i n  o ther  respects t he  specimen i s  
represen ta t i  ve o f  production. 

Test the  specimen i n  tens ion by 
us ing  the procedures i n  ASTM D 2339-82, 
ll6 and fl8* Jaws o f  the  tens ion f i x t u r e  
should g r i p  t he  specimen not c l ose r  than 
0.5 inch from t h e  necked-down por t ion.  

To es tab l i sh  standard leve ls ,  make a 
set  o f  30 specimens not con ta in ing  a 
glued s t r u c t u r a l  j o i n t ,  as shown i n  f i g -  
u re  3, and t e s t  i n  tens ion f o r  each spe- 
c i e s  o f  veneer used i n  t he  product. To 
e s t a b l i s h  the standard f o r  the q u a l i t y  o f  
bond f o r  end j o i n t s  i n  t he  veneer, aver- 
age the u l t ima te  t e n s i l e  s t ress p s i  
(g/cmZ) o f  the 30 specimens. 

Average dai  l y  t e s t  r e s u l t s  f o r  u l  t i  - 
mate tens i  l e  s t ress  f o r  wood f a i l u r e  t h a t  
reach a t  l eas t  80 percent o f  t he  standard 
val  ues are acceptable. Dai l y  averages 
t h a t  drop below 70 percent o f  t he  stand- 
a rd  are unacceptable. 

4.4 Modulus o f  Rupture, E l a s t i c i t y ,  
and S p e c i f i c  Grav i t y  o f  the  
F l  akeboard Core 

Cut one p iece 38 inches long 
( H )  from the  bas ic  qua l i t y - con t ro l  un i t .  
Cut away the veneers from each s ide  o f  
t he  f lakeboard core and use them f o r  p a r t  
F o r  d iscard*  Next, cu t  the width o f  t h e  
p iece t o  3  inches (2.5 inches f o r  nominal 
2 x 4 ' s )  and t h e  length t o  24 t imes t he  
depth p lus  2 inches. Determine t he  spe- 
c i f i c  g r a v i t y  MOR, and MOE, and by us ing  
t h e  procedures i n  ASTM D 1037-78, 99, 
f l l l  t o  fl20, w i t h  these exceptions: t e s t  
on ly  condi t ioned specimens and none t h a t  
are soaked. It i s  permiss ib le  t o  use an 
incremental load known t o  be below the 
p ropo r t i ona l  l i m i t  i n  l i e u  o f  t he  propor- 
t i o n a l  l i m i t  load t o  ca l cu la te  MOEo The 
1 oad-def lect ion curve need not he 
p lo t ted .  





Average val ues of f l  akeboard MOR and 
MOE t h a t  a r e  a t  l e a s t  90 percent of the  
s tandard l e v e l s  a r e  acceptable. Average 
vat ues t h a t  drop below 80 percent  are  
unacceptable. 

Average values o f  f lakehoard spec i -  
f i c  g r a v i t y  t h a t  are a t  l e a s t  95 percent  
o f  the standard l e v e l s  are acceptable. 
Average values t h a t  drop below 90 percent  
a r e  unacceptable. 

4.5 I n t e r n a l  Bond o f  Core 

Cut two sec t ions  2 inches long ( I  
and J ) ,  f rom t h e  bas ic  q u a l i t y - c o n t r o l  
u n i t .  Reduce these two pieces from t h e  
u n i t  w i d t h  t o  2 inches by removing an 
equal amount o f  veneer and f lakeboard 
a long each edge so t h a t  t h e  f i n a l  s i z e  i s  
t h e  th i ckness  o f  t h e  p iece (approximately 
1-1/2 inches)  by 2 inches square. Test 
t h e  specimens f o r  i n t e r n a l  bond us ing  t h e  
procedures i n  ASTM D 1037-78, 928 t o  
7l31 . 

Average i n t e r n a l  bond values t h a t  
a r e  a t  l e a s t  90 percent  o f  the  standard 
l e v e l s  o r  80 p s i  a re  acceptable. Aver- 
age values t h a t  drop below 70 p s i  are 
unacceptable. 

4.6 Laminat ing Adhesive Veneer-to- 
Veneer Bond 

Cut p ieces e i t h e r  4 o r  5 inches long 
f rom t h e  laminated veneer p o r t i o n  o f  t h e  
b a s i c  q u a l i t y - c o n t r o l  u n i t  (A and C). 
Cut a d d i t i o n a l  p ieces from p a r t  F as 
needed. Prepare two se ts  o f  tens ion  
shear specimens f rom t h e  pieces, as shown 
i n  f i g u r e  4. The l a r g e r  specimen (1-1/2 
inches by 5 i nches )  i s  p r e f e r a b l e  t o  t h e  
sma l le r  specimen ( 1  i n c h  by 4 inches)  i f  
l a r g e  tens ion  g r i p s  are ava i l ab le .  Cut 
away waste veneer o r  f lakeboard removed 
when p repar ing  t h e  specimen w i t h  a smooth 
c u t t i n g  saw t o  e l i m i n a t e  p o i n t s  o f  s t r e s s  
concen t ra t i on ;  make t h e  c r ~ t  as c lose  as 
p r a c t i c a l l y  p o s s i b l e  t o  g lue l i n e s  on t h e  
o u t e r  fac ings o f  t h e  specimen. Prepare 
one specimen f o r  each g lue  l i n e  i n  a 
p iece,  one s e t  o f  specimens f o r  dry  
t e s t i n g ,  acd one s e t  f o r  wet t e s t i n g .  
Place t h s  tens ion  shear specimens f o r  wet 
t e s t i n g  Jn a vacuum-pressure vessel and 
submerge i n  water a t  70 > 30 O F .  Draw a 

Figure  4.--Guide for c u t t i n g  the tens ion 
shear specimens for  t e s t i n g  t h e  q u a l i t y  
o f  laminated veneer-to-veneer adhesi ve 
bond. Specimens shown as A and C i n  
f i g u r e  1. 

vacuum o f  25 inches o f  mercury on the 
vessel  and mi n t a i n  f o r  10 minutes. Re- 
l ease  t h e  vacuum and p lace  a pressure o f  
75 p s i  on t h e  vessel f o r  50 minutes.  
Repeat the  vacuum-pressure cyc le .  Test 
these water-soaked t e n s i o n  shear spec i -  
mens f o r  shear s t r e n g t h  and wood f a i l u r e  
i n  t h e  wet cond i t i on .  Test t h e  remaining 
t e n s i o n  shear specimens f o r  shear 
s t r e n g t h  i n  t h e  d r y  cond i t i on .  Fo l l ow  
procedures f o r  making t h e  t e n s i o n  shear 
t e s t  as speci f i e d  i n  ASTM D 2339-82, 
96, 18. 

Average d r y  t e n s i o n  shear s t r e n g t h  
l e s s  than  800 p s i  and wood f a i l u r e s  l e s s  





t h a n  70 percent  are  unacceptable. Aver- 
age wet t e n s i o n  shear s t r e n g t h  less  than 
400 p s i  and wood f a i l u r e s  l e s s  than 70 
pe rcen t  are unacceptable, Average d a i l y  
shear and wood f a i l u r e  values t h a t  are a t  
l e a s t  90 percent  o f  the standard values 
a r e  acceptable. Average values t h a t  drop 
below 80 percent  are  unacceptable. 

4.7 Truss P l a t e  L a t e r a l  Fastener 
Resistance 

The manufacturer o f  the p l a t e s  s h a l l  
s e l e c t  one we1 1 -es tab l i shed  brand o f  
pressed- i  n - too th - t ype  t r u s s  p l  a tes  t o  use 
as t h e  standard f o r  qual i t y  c o n t r o l .  To 
determine t h e  standard l e v e l  f o r  qual  i t y  
c o n t r o l  f o r  framing t o  be marked f o r  use 
as t r u s s  framing, t e s t  30 specimens, as 
r e q u i r e d  by t h e  performance standard. 
F a b r i c a t e  t e s t  specimens from t r u s s  fram- 
i ng randomly se lec ted  from p roduc t ion  
runs. Average r e s u l t s  of t e s t s  f o r  u l t i -  
mate load per too th ,  p lug,  o r  square i n c h  
o f  t r u s s  p l a t e  t h a t  are a t  l e a s t  90 p e r -  
cen t  o f  the  average f o r  the  s tandard 
l e v e l  are  acceptable. Average values 
t h a t  drop below 80 percent  are unaccept- 
able.  Apply t h i s  t e s t  on ly  t o  f raming 
marked f o r  use i n  t r u s s  framing. 

5,O Tes t ing  and Assurance: P e r i o d i c  Test  
Procedures 

5.1 Q u a r t e r l y  M o n i t o r i n g  f o r  
S t reng th  and S t i f f n e s s  

Se lec t  f o r  t e s t i n g  10 specimens 
every quar ter -year  i n  accordance w i t h  
procedures f o r  determin ing edgewise 
bending s t r e n g t h  and s t i f f n e s s .  Use t h e  
average values from these q u a l i t y  t e s t s  
as a bas is  f o r  t rademarking t h e  product ,  
f o r  determin ing t h a t  performance has 
dropped below acceptable l e v e l s ,  and f o r  
w i thdrawing t rademarking p r i  v i  1 eges o r  
f o r  r e q u i r i n g  a complete r e t e s t i n g .  

A1 though i t  i s  impor tant  t o  check 
s t r e n g t h  performance q u a r t e r l y ,  i t  i s  no t  
necessary t o  check a l l  o f  t h e  s t r e n g t h  
a t t r i  hutes covered i n  t h e  performance 
standard, Only t h e  edgewise bending 
s t r e n g t h  and s t i f f n e s s  p r o p e r t i e s  need be 
checked q u a r t e r l y  t o  determine i f  
s t r e n g t h  p r o p e r t i e s  o f  the  product  are  

be ing  maintained. Use a sample s i z e  o f  
10 pieces. Fo l l ow  t h e  procedure used i n  
t h e  performance standard t o  e s t a b l i s h  the  
bending s t r e s s  F and HOE Eb (see P a r t  
III, sec t ions  3.8.1 and 3.4.2) .  I f  t h e  
MOR and MOE of t h e  q u a l i t y - c o n t r o l  sample 
a r e  w i t h i n  10 percent  o f  t h e  values de- 
veloped i n  t h e  performance e v a l u a t i o n  
t h a t  e s t a b l i s h e d  t h e  work ing s t resses  f o r  
bending s t r e n g t h  and s t i f f n e s s ,  perform- 
ance i s  acceptab le*  

I f  e i t h e r  t h e  MOR o r  MOE o f  t h e  
q u a l i t y - c o n t r o l  samples i s  more than 10 
percent  lower than  t h e  performance values 
used t o  es tab l  i s h  work ing s t resses,  t h e  
qual  i t y  c o n t r o l l e r s  s h a l l  n o t i f y  t h e  
super i  ntendent t h a t  process methods o r  
m a t e r i a l s  must be changed t o  ensure t h a t  
work ing s t resses marked on t h e  product  
a r e  maintained.  Fol lowup a c t i o n  by t h e  
p r o d u c t i o n  super in tendent  and qua1 i t y  
c o n t r o l  l e r s  a r e  descr ibed i n  Par t  11, 
s e c t i o n  4.2.2. 

I f  e i t h e r  t h e  MOR o r  MOE o f  t h e  
q u a l i t y - c o n t r o l  sample i s  more than  15 
pe rcen t  lower than t h e  performance values 
used t o  e s t a b l i s h  work ing stresses,  t h e  
qual  i t y  c o n t r o l l e r s  s h a l l  n o t i f y  t h e  pro- 
duc t  i on super i  ntendent t o  cease t r a d e -  
mark ing t h e  product .  Reinstatement 
procedures a r e  descr ibed i n  P a r t  11, 
s e c t i o n  4.2.3. 

5.2 Semi annual M o n i t o r i n g  o f  
D u r a b i l i t y  

Check t h e  d u r a b i l i t y  o f  t h e  COM-PLY 
p roduc t  semiannual ly ,  o r  f o r  each 6 
months o f  product ion,  u s i n g  a sample s i z e  
o f  10 pieces. F o i l  ow t h e  same procedure 
used i n  t h e  performance standard f o r  
d u r a b i l i t y  (see P a r t  111, s e c t i o n  4*0).  
Aged specimens should have a t  l e a s t  50 
pe rcen t  o f  t h e  s t r e n g t h  and s t i f f n e s s  o f  
t h e  unaged specimens t h a t  were used t o  
e s t a b l  i sh product  performance. I f  data 
f rom t h e  o r i  g i  n a l  durabi  1 i ty  performance 
t e s t s  a re  no t  a v a i l a b l e ,  use a second 
sample o f  10 unaged specimens as 
c o n t r o l  s, 

Aged specimens t h a t  have r e t a i n e d  
l e s s  than  50 pe rcen t  o f  e i t h e r  t h e  unaged 
s t r e n g t h  o r  s t  i f f n e s s  a re  unacceptable* 
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