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EVALUATION SUBJECT: 
 
GLUED-LAMINATED TIMBER COMBINATIONS AND 
THE GAP COMPUTER PROGRAM 
 
ADDITIONAL LISTEES: 
 
ANTHONY FOREST PRODUCTS CO. 
309 NORTH WASHINGTON 
EL DORADO, ARKANSAS 71730 
 
CALVERT COMPANY, INC. 
218 V STREET 
VANCOUVER, WASHINGTON 98661 
 
ROSBORO, LLC 
POST OFFICE BOX 20 
SPRINGFIELD, OREGON 97477 
 
WESTERN STRUCTURES, INC. 
POST OFFICE BOX 23355 
EUGENE, OREGON 97402 
 
1.0 EVALUATION SCOPE 

Compliance with the following codes: 

 2015, 2012 and 2009 International Building Code® (IBC) 

 2015, 2012 and 2009 International Residential Code® 
(IRC) 

Property evaluated: 

Structural 

2.0 USES 

The GAP computer program is utilized to determine design 
stresses for the specific layups of glued-laminated timbers 
listed in Tables 1 and 2 of this report. 

Glued-laminated timbers manufactured to the  
glued-laminated timber combinations or single grade 
layups that have been developed using the GAP program, 

and that are produced at the facilities listed in Table 3, are 
recognized as being in compliance with the design 
parameters indicated in Section 3.0 of this report. 

3.0 DESCRIPTION 

The GAP computer program is based on the principles of 
ASTM D3737. It is an alternative method for determining 
associated allowable design stresses for a given layup 
combination of glued-laminated timber. The GAP computer 
program complies with the IBC and the IRC for allowable 
stress design. The design assumptions discussed in 
Sections 3.1 through 3.4 of this report are basic 
parameters utilized with the development of the allowable 
design stresses for the combinations listed in Table 1 or 
single grade layups listed in Table 2. See Section 5.4 for 
requirements applicable to these parameters. 

3.1 Adhesive: 

Face and end-joint bonding adhesives comply with ASTM 
D2559 for exterior or wet use. 

3.2 End Joints: 

End joints comply with ANSI A190.1 and ASTM D3737. 

3.3 Lumber: 

Lumber having a nominal thickness of 2 inches or less is 
glued-laminated into rectangular cross sections complying 
with industry standards for depth, width, and appearance. 
Lumber that is E-rated or visually graded complies with 
rules of applicable approved lumber grading agencies and 
the procedures set forth in the manufacturer’s quality 
control documentation. Quality control for E-rating and 
beam fabrication is conducted under the supervision of 
an approved third-party inspection agency. Grade 
specifications are included in rules of the applicable 
approved lumber grading agencies and follow industry 
classifications and nomenclature as provided in the 
applicable code. 

3.4 Layup: 

Beams are fabricated in accordance with ANSI A190.1 
using the grade combinations noted in Table 1 or single 
grade layups noted in Table 2 of this report. Combinations 
are in accordance with ASTM D3737 requirements. 
Resawn purlin beams, manufactured by ripping nominally 
6-inch beams vertically through their depth into two 
members of equal width, are permitted to be produced 
from Canadian spruce-pine (CSP) and spruce-pine-fir 
(SPF) combinations in this width without any variation in 
basic grade description or layup procedures. 

4.0 DESIGN 

The design requirements of structural glued-laminated 
timber must comply with Section 2306 or 2307 of the IBC, 

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed 
as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as 
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or Sections R502.2 and R802.2 of the IRC, as applicable. 
Modifications of values for duration of load must comply 
with the IBC or the IRC, as applicable. 

5.0 CONDITIONS OF USE 

The specific layups for the glued-laminated timbers 
described in this report comply with, or are suitable 
alternatives to what is specified in, those codes listed in 
Section 1.0 of this report, subject to the following 
conditions: 

5.1 The application of the GAP computer program is 
limited to the layup combinations shown in Tables 1 
or 2. Design stresses for normal conditions of loading 
must not exceed those set forth in Tables 1 or 2. 

5.2 Design stresses for combinations noted in Table 1 are 
for members with four or more laminations stressed 
primarily in bending due to loads applied 
perpendicular to the wide faces of the laminations. 
Design values are included, however, for axial 
stresses and stresses from bending due to loads 
applied parallel to the wide faces of the laminations. 

5.3 Design stresses for combinations noted in Table 2 are 
for members with two or more laminations stressed 
primarily axially or in bending due to loads applied 
parallel to the wide faces of the laminations. Design 
values are included, however, for stresses from 
bending due to loads applied perpendicular to the 
wide faces of the laminations. 

5.4 The effects of checking of the members are outside 
the scope of this report. 

5.5 Glued-laminated timber manufactured to the  
glued-laminated timber combinations or single grade 

layups that have been developed using the GAP 
program, listed in Tables 1 and 2, and that are 
produced at the facilities listed in Table 3, are 
recognized as being in compliance with the design 
parameters indicated in Section 3.0 of this report. 

Evaluation of glue-laminated timber manufactured in 
accordance with this report but produced by 
manufacturers not listed in Table 3 must be 
recognized in a current ICC-ES report as being in 
compliance with the design parameters indicated in 
Section 3.0 of this report. 

5.6 The quality program for monitoring the use of the 
GAP computer program must be in accordance with 
“Quality Control Requirements for the GAP Computer 
Program,” dated July 26, 2006. 

6.0 EVIDENCE SUBMITTED 

6.1 Program Guide for the GAP Computer Program. 

6.2 Data in accordance with ASTM D3737. 

6.3 Quality system documentation. 

7.0 IDENTIFICATION 

Each glued-laminated beam manufactured using layup 
combinations determined in accordance with this report 
and produced at the facilities listed in Table 3 must be 
identified with the ICC-ES evaluation report number  
(ESR-1940). 
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F
o
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I:
 1

 p
si

 =
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.8
95

 P
a 

(a
) 

T
he

 c
om

bi
na

tio
ns

 in
 th

is
 ta

bl
e 

ar
e 

ap
pl

ic
ab

le
 to

 m
e

m
be

rs
 c

on
si

st
in

g 
of

 4
 o

r 
m

or
e 

la
m

in
at

io
ns

 a
nd

 a
re

 in
te

nd
ed

 p
rim

ar
ily

 fo
r 

m
e

m
be

rs
 s

tr
es

se
d 

in
 b

en
di

ng
 d

ue
 to

 lo
ad

s 
ap

pl
ie

d 
pe

rp
en

di
cu

la
r 

to
 th

e 
w

id
e 

fa
ce

s 
of

 th
e 

la
m

in
at

io
ns

.  
H

ow
ev

er
, d

es
ig

n 
va

lu
es

 a
re

 ta
bu

la
te

d 
fo

r 
lo

ad
in

g 
bo

th
 p

er
pe

nd
ic

ul
ar

 a
nd

 p
ar

al
le

l t
o 

th
e 

w
id

e 
fa

ce
s 

of
 th

e 
la

m
in

at
io

ns
.  

F
or

 c
om

bi
na

tio
ns

 a
nd

 d
es

ig
n 

va
lu

es
 a

pp
lic

ab
le

 to
 m

e
m

be
rs

 lo
ad

ed
 p

rim
ar

ily
 a

xi
al

ly
 o

r 
pa

ra
lle

l t
o 

th
e 

w
id

e 
fa

ce
s 

of
 th

e 
la

m
in

at
io

ns
, s

ee
 T

ab
le

 2
.  

F
or

 m
e

m
be

rs
 o

f 2
 o

r 
3 

la
m

in
at

io
ns

, s
ee

 T
ab

le
 2

.  
T

he
 ta

bu
la

te
d 

de
si

gn
 v

al
ue

s 
ar

e 
fo

r 
dr

y 
co

nd
iti

on
s 

of
 u

se
.  

F
or

 w
et

 c
on

di
tio

ns
 o

f u
se

, m
ul

tip
ly

 th
e 

ta
bu

la
te

d 
va

lu
es

 b
y 

th
e 

fa
ct

or
s 

sh
ow

n 
at

 th
e 

bo
tto

m
 o

f t
he

 ta
bl

e.
  T

he
 ta

bu
la

te
d 

de
si

gn
 v

al
ue

s 
ar

e 
fo

r 
no

rm
al

 d
ur

at
io

n 
of

 lo
ad

in
g.

  F
or

 o
th

er
 d

ur
at

io
ns

 o
f l

oa
di

ng
, s

ee
 a

pp
lic

ab
le

 b
ui

ld
in

g 
co

de
. 
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) 

T
he

 s
ym

bo
ls

 u
se

d 
fo

r 
sp

ec
ie

s 
ar

e 
A

C
 =

 A
la

sk
a 

ce
da

r,
 C

S
P

 =
 C

an
ad

ia
n 

sp
ru

ce
-p

in
e,

 D
F

 =
 D

ou
gl

as
 fi

r-
la

rc
h,

 E
S

 =
 E

as
te

rn
 s

pr
uc

e,
 H

F
 =

 H
e

m
-f

ir
, P

O
C

 =
 P

or
t O

rf
or

d 
ce

da
r;

 S
P

 =
 S

ou
th

er
n 

pi
ne

, S
P

F
 =

 S
pr

uc
e-

pi
ne

-f
ir,

 a
nd

 S
W

 =
 S

of
tw

oo
d 

sp
ec

ie
s.

 
(c

) 
T

he
 ta

bu
la

te
d 

de
si

gn
 v

al
ue

s 
in

 b
en

di
ng

, F
bx

, a
re

 b
as

ed
 o

n 
m

e
m

be
rs

 5
-1

/8
 in

ch
es

 in
 w

id
th

 b
y 

12
 in

ch
es

 in
 d

ep
th

 b
y 

21
 fe

et
 in

 le
ng

th
.  

F
or

 m
e

m
be

rs
 w

ith
 a

 la
rg

er
 v

ol
um

e,
 F

bx
 m

us
t b

e 
m

ul
tip

lie
d 
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 a

 v
ol

um
e 

fa
ct

or
, C

v,
 d

et
er

m
in

ed
 in

 a
cc

or
da

nc
e 

w
ith

 a
pp

lic
ab

le
 b

ui
ld

in
g 

co
de

.  
T

he
 

ta
bu

la
te

d 
F

bx
 v

al
ue

s 
re

qu
ire

 th
e 
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e 

of
 s

pe
ci

al
 te

ns
io

n 
la

m
in

at
io

ns
.  
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th

es
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ec

ia
l t

en
si

on
 la

m
in

at
io

ns
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 o

m
itt

ed
, t

he
 F

bx
 v

al
ue
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m

us
t b

e 
m

ul
tip

lie
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by
 0

.7
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fo
r 

m
e

m
be

rs
 g

re
at

er
 th

an
 o

r 
eq

ua
l t

o 
15
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 o

r 
by
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.8

5 
fo

r 
m

e
m

be
rs

 le
ss

 th
an

 1
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ch

es
 in

 d
ep

th
.  
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-E
/E

S
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do
es

 n
ot

 
re

qu
ir

e 
sp

ec
ia

l t
en

si
on

 la
m

in
at

io
ns

. 
(d

) 
T

he
 d

es
ig

n 
va

lu
es

 fo
r 

sh
ea

r,
 F

vx
 a

nd
 F

vy
 s

ha
ll 

be
 d

ec
re

as
ed

 b
y 

m
ul

tip
ly

in
g 

by
 a

 fa
ct

or
 o

f 0
.7

2 
fo

r 
no

n-
pr
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m

at
ic

 m
e

m
be

rs
, n

ot
ch

ed
 m

e
m

be
rs

, a
nd

 fo
r 

al
l m

e
m

be
rs

 s
ub

je
ct

 to
 im

pa
ct

 o
r 
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cl

ic
 lo

ad
in

g.
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he
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ed
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ed
 d
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ig

n 
va

lu
e 

sh
al

l b
e 
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ed

 fo
r 

de
si

gn
 o

f m
e

m
be
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 a

t c
on

ne
ct

io
ns

 
th

at
 tr

an
sf

er
 s

he
ar

 b
y 

m
ec

ha
ni
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l f
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ne
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ed
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ed
 d
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ig
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 d
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n 
va

lu
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r 
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al
 te
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an
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  F

vx
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nd
 F
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 v

al
ue

s 
do

 n
ot
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ud
e 
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st
m

en
ts
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r 

ch
ec

ki
ng
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(e
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D
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va
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r 
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m
in

at
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m
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 p
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 p
ie

ce
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m
in
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id
th
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nd

ed
, v

al
ue

 s
ha

ll 
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 m
ul

tip
lie

d 
by
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m
in

at
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r 
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 m
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m
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l b
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E

tr
ue

, E
ap

p,
 a

nd
 E

m
in
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 F

by
 w

er
e 

ca
lc

ul
at

ed
 b
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 o
n 
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2 
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ch
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 d
ep
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nd
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g 
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t Y
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 d
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 F
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 b
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in
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se
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 m
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in

g 
by

 th
e 
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/d

)1/
9 , w
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 d
 is

 th
e 
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am

 d
ep
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ch
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e 
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en
t f
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r 
fo

r 
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ch
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T
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ea
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 d

ep
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20
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-E

/E
S
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5M
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D

F
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ch
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-V
5M
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F
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d 
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ch
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. 
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P
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to
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/2

 to
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ch
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-1
/2

, 9
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7/
8,
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 1
4 
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 d
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.  
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 1

8 
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 d
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 c
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n 

m
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d 
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 c
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  I
n 
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 c
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et
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 fa
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s 
m
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t n

ot
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e 
ap

pl
ie

d.
  B
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 o
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an

e,
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 c
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na
tio

n 
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e 
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ly
 fo
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an
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st
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l a
pp

ea
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nc
e 
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st

ic
.  
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w
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m
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ed
, t
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se
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 m
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t n
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ly
.  
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m
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0 
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m
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at
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ns
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 d
ep
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 e
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ep

t f
or

 1
6F

-V
5M
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S

P
, w
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 c
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a 

m
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u

m
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f 1
/6

 w
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e 
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h 
si

de
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nd
 m
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t b

e 
4 
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m

in
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ns
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r 

m
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e 
in

 d
ep
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F
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-E
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F
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F
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er

m
itt

ed
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 b
e 

in
cr

ea
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d 
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 2
,2

00
 p

si
 fo

r 
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 d

ep
th

s 
le

ss
 th

an
 1

6 
in

ch
es

.  
F

or
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4F
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/D
F
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 th
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F

by
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al
ue

 is
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er
m

itt
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 b

e 
in
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d 

to
 1

,3
00

 p
si

 fo
r 
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am

 d
ep

th
s 

of
 a

t l
ea

st
 1

0-
1/
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in

ch
es

. 
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T

hi
s 
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m
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n 

m
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t b
e 

m
an

uf
ac

tu
re

d 
fr

om
 e

ith
er
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4F

-V
4/

W
S

, 2
4F

-V
5M

1/
W

S
, 2

4F
-V

5M
2/

W
S

, 2
4F

-V
5M

3/
W

S
, 2

4F
-E

15
M

1/
W

S
, 2

4F
-E

/S
P

F
4,
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r 

24
F

-V
3/

S
P

, a
nd
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 in

te
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ed
 p

rim
ar

ily
 fo

r 
us

e 
in

 h
ea

de
r 

ap
pl

ic
at

io
ns

. 
(m

) 
T

hi
s 

la
yu

p 
co

m
bi

na
tio

n 
is

 li
m

ite
d 

to
 n

om
in

al
 6

 in
ch

es
 o

r 
le

ss
 in

 w
id

th
.  

In
 a

dd
iti

on
, 3

0F
-E

1M
1/

S
P

 a
nd

 3
0F

-E
2M

1/
S

P
 a

re
 li

m
ite

d 
to

 1
8 

in
ch

es
 o

r 
le

ss
 in

 d
ep

th
. 

(n
) 

T
he

 b
ea

m
 d

ep
th

 is
 li

m
ite

d 
to

 1
6 

in
ch

es
 o

r 
le

ss
 fo

r 
30

F
-E

2M
2/

S
P

, a
nd

 3
0 

in
ch

es
 o

r 
le

ss
 fo

r 
30

F
-E

1M
2/

S
P

 a
nd

 3
0F

-E
2M

3/
S

P
.  

T
he

 te
ns

io
n 

la
m

in
at

io
n 

re
qu

ire
m

en
ts

 fo
r 

th
es

e 
la

yu
ps

 m
us

t n
ot

 b
e 

om
itt

ed
. 

(o
) 

T
he

 ta
bu

la
te

d 
de

si
gn

 v
al

ue
s 

in
 b

en
di

ng
, F

bx
, m

us
t b

e 
m

ul
tip

lie
d 

by
 a

 v
ol

um
e 

fa
ct

or
, C

v,
 d

et
er

m
in

ed
 in

 a
cc

or
da

nc
e 

w
ith

 a
pp

lic
ab

le
 b

ui
ld

in
g 

co
de

 u
si

ng
 1

/1
0 

as
 th

e 
ex

po
ne

nt
. 

(p
) 

T
he

 a
llo

w
ab

le
 c

om
pr

es
si

ve
 s

tr
es

s 
pe

rp
en

di
cu

la
r 

to
 g

ra
in

 o
f t

he
 b

ea
m

 m
us

t b
e 

pe
rm

itt
ed

 to
 b

e 
in

cr
ea

se
d 

to
 th

e 
pu

bl
is

he
d 

al
lo

w
ab

le
 c

om
pr

es
si

ve
 s

tr
es

s 
pe

rp
en

di
cu

la
r 

to
 g

ra
in

 o
f t

he
 o

ut
er

m
os

t l
am

in
at

ed
 v

en
ee

r 
lu

m
be

r.
 

(q
) 

F
or

 2
8F

 a
nd

 3
0F

 m
e

m
be

rs
 w

ith
 m

or
e 

th
an

 1
5 

la
m

in
at

io
ns

, E
x 

tr
ue

 =
 2

.1
 x

 1
06  p

si
, E

x 
ap

p
 =

 2
.0

 x
 1

06  p
si

, a
nd

 E
x 

m
in
 =

 1
.0

6 
x 

10
6  p

si
. 

(r
) 

T
hi

s 
co

m
bi

na
tio

n 
m

ay
 c

on
ta

in
 lu

m
be

r 
w

ith
 w

a
ne

.  
If 

lu
m

be
r 

w
ith

 w
an

e 
is

 u
se

d,
 th

e 
de

si
gn

 v
al

ue
 fo

r 
sh

ea
r 

pa
ra

lle
l t

o 
gr

ai
n,

 F
V

X
, s

ha
ll 

be
 m

ul
tip

lie
d 

by
 0

.6
7 

if 
w

an
e 

is
 a

llo
w

ed
 o

n 
bo

th
 s

id
es

.  
If 

w
an

e 
is

 li
m

ite
d 

to
 o

ne
 s

id
e,

 F
vx

 s
ha

ll 
be

 m
ul

tip
lie

d 
by

 0
.8

3.
  T

hi
s 

re
du

ct
io

n 
sh

al
l b

e 
cu

m
ul

at
iv

e 
w

ith
 th

e 
ad

ju
st

m
en

t i
n 

fo
ot

no
te

 (
d)

. 
(s

) 
T

hi
s 

co
m

bi
na

tio
n 

m
ay

 c
on

ta
in

 w
an

e.
  I

f w
an

e 
lu

m
be

r 
is

 u
se

d,
 F

vx
 m

us
t b

e 
m

ul
tip

lie
d 

by
 0

.6
7 

if 
w

an
e 

is
 a

llo
w

ed
 o

n 
bo

th
 s

id
es

.  
If 

w
an

e 
is

 li
m

ite
d 

to
 o

ne
 s

id
e,

 F
vx

 m
us

t b
e 

m
ul

tip
lie

d 
by

 0
.8

3.
  T

hi
s 

re
du

ct
io

n 
is

 c
um

ul
at

iv
e 

w
ith

 th
e 

ad
ju

st
m

en
t i

n 
F

oo
tn

ot
e 

(d
).
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