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Scope of Services:  Anchorage design of proposed solar panels on new
structure roof along with framing review.

Contents: Site Specific Info. 0.1-0.2
Basic Design Loads LA1=32
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Gravity Analysis 3.1 é
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Sketches SK.1 -SK.4 A
Appendix App.1

12/20/2016  Revision to Risa model
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LIMITATIONS: Engineer was retained in a limited capacity for this project. Design is based
upon the information provided by the client, who is solely responsible for accuracy of same. No
responsibility and/or liability is assumed by, or is to be assigned to the Engineer for items beyond
those shown on these sheets.
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Job Number:

Codes:

Date:

Location:

Client;

Engineer:

Scope of Services:

Contents:

161034

2012 IBC Amended by Oregon Structural Specialty Code
with 2014 revisions.

11-08-2016

1304 NE 77" Ave, Portland, OR

Elemental Energy
3123 Belmont St

Portland, OR 97214

Phone: 503-967-5786 OREGO
Cameron Carroll P.E.

Brad Kheyri, E.L St Aol

MSC Engineers, Inc. [EPRES 6 3% ]

3470 Pipebend Place NE, Suite 120
Salem, OR 97301
Phone: 503-399-1399

Anchorage design of proposed solar panels on new
structure roof along with framing review.

Site Specific Info. 0.1-0.2
Basic Design Loads
Solar Panel Anchorage
Gravity Analysis

Risa

Sketches

Appendix

12/20/2016  Revision to Risa model
12/30/2016  Revision to Risa model
01/16/2017  Revision to Risa model

LIMITATIONS: Engineer was retained in a limited capacity for this project. Design is based
upon the information provided by the client, who is solely responsible for accuracy of same. No
responsibility and/or liability is assumed by, or is to be assigned to the Engineer for items beyond
those shown on these sheets,
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Joint Boundary Conditions
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Joint Boundary Conditions (Continued)
Joint Label X /in] Y [kfin] Z [kfin] X Rot[k-ftirad] Y Rob[k-ft/rad]  Z Rot [k-frad]

Reaction

on_

on.

tion
ction

b
il o
ETAYG

Reaction

4 i i0 i

RISA-3D Version 14.0.0 [HA\..\.\Tchou Solar Panel Whole Roof BK Roll




Company : MSC Engineers, Inc. Jan 16, 2017

g"*? Designer . BK 8:10 AM
é;}g 4 Job Number  : 161034 Checked By. CBS
TECGC .. N o LOGIE s Model Name : Tchou Solar Panels

Joint Boundary Conditions (Continued)
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Joint Boundary Conditions (Continued)
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Wood Design Parameters
Label Shape Lengthf... le2[f] fe1{ft] _ le-bend top[ffile-bend bot[ft] Kyy Kzz CV Cr y sway z sway
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Wood Design Parameters (Continued)
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Member Distributed Loads (BLC 1: DL) (Continued)

Direction

Member Distributed Loads (BLC 2 : SL)
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Member Distributed Loads (BLC 2 : SL) (Continued)

__Start Magnitude[k/f,F] End Magnitudelk/ft.F] Start Location[f, %]  End Locationfft,%]
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Member Distributed Loads (BLC 3 : ML)
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Member Distributed Loads (BLC 3 : ML) (Continued)

Member Label Direction Start Maqn;r_t_gde{k!ﬂ F] End Magnitude[k/ft
Br 006 |
13 M8 Y t -.006

Basic Load Cases

| BLC Description Category X Gravi..Y Gravi..Z Gravity Joint  Point Distrib... Area(M.. Surfac...
D

5
3 LML oL1

Load Combinations
Description Solve P..S..B.. Fac.B. Fac . B.. Fac.B.. Fac.B.. Fac.,B“.IFac..B..,IFac,‘B,,, Fac.B.. Fac..B... Fac...

DL

Envelope Joint Reactions

o Joint XKl LC Y k] LC Z[k LG MX[kft] LC MY [k-fi] LC  MZ[k-fif LC
1 N1 __ max 0 1 0 111 o 11 0 1 0 1
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Envelope Wood Code Checks
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Envelope Wood Code Checks (Continued)

____Member __ Shape Code Cheok _ L_oc{ftl LC Shear Loc[ﬂ] Dlr LC Fc [k Ft' [ksﬂ Fb1 L FbZl
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Engineers
Structural Calculations for Tchou Solar Panels
Job Number: 161034
Codes: 2012 IBC Amended by Oregon Structural Specialty Code
with 2014 revisions.
Date: 11-08-2016
Location: 1304 NE 77" Ave, Portland, OR
Client: Elemental Energy
3123 Belmont St

Portland, OR 97214
Phone: 503-967-5786

Engineer: Cameron Carroll P.E.
Brad Kheyri, E.I
MSC Engineers, Inc. . _
3470 Pipebend Place NE, Suite 120 @ 6-30-8 |

Salem, OR 97301
Phone: 503-399-1399

Scope of Services:  Anchorage design of proposed solar panels on new
structure roof along with framing review.

Contents: Site Specific Info. 0.1-0.2
Basic Design Loads 1.1-1.2
Solar Panel Anchorage 2.1
Gravity Analysis 3.1
Risa R.1-R.16
Sketches SK.1 -SK.4
Appendix App.1

LIMITATIONS: Engineer was retained in a limited capacity for this project. Design 1s based
upon the information provided by the client, who is solely responsible for accuracy of same. No
responsibility and/or liability is assumed by, or is to be assigned to the Engineer for items beyond
those shown on these sheets.
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" 1712016 ‘ Design Maps Summary Report
2 JSGS Design Maps Summary Report

User-Specified Input

Report Title 161034
Tue November 8, 2016 00:30:29 UTC

Building Code Reference Document 2012/2015 International Building Code
(which utilizes USGS hazard data available in 2008)

Site Coordinates 45.53228°N, 122.58359°W
Site Soil Classification Site Class D - "“Stiff Soil”

Risk Category I/II/III

USGS-Provided Output

wn
)
I

0.988 g Shs
0.410 g S

[}
]

1.091g Sus 0.728 g
0.652 g Sp, = 0.434¢

0
-
[}

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

MCEx Response Spectrum Design Response Spectrum

Sal(qg)
Sa(g)

.00 + t t t t t } t t i 0.00 < t 1 t 4 t + -+t
.00 0.20 0.40 D60 0.80 1.00 1.20 1.40 1.0 1.20 Z.00 000 0.20 040 D60 080 1.00 1.20 1.40 1.60 1.20 200
Period, T (sec) Peried, T {sec)

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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?.-'25'2013‘ " ' Design Maps Summary Report
2 US(3S Design Maps Summary Report

User-Specified Input

Report Title 160729
Tue July 26, 2016 00:22:46 UTC

Building Code Reference Document 2012/2015 International Building Code
(which utilizes USGS hazard data available in 2008)

Site Coordinates 45.46853°N, 122.69599°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III

USGS-Provided Output

0
w
I}

0.993 g Sus= 1.095g Soe
0.427 g S = 0.671g Sos

0.730 g
0.448 g

i
[

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

MCEx Response Spectrum Design Response Spectrum
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Although this information is a product of the U.S, Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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Envelope Only Solution

0 e

MoS

The members shown above and on page R.16 are shown to be overstressed.
This is due to the way the framing has been modeled and the boundary
conditions used. These members are not stressed any more than the adjacent
members which are only approximately 50% stressed.

MSC Engineers, Inc.
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Designer : BK 3:27 PM
Job Number : 161034 Checked By: CBS
TecHNoLooi1es ModelName : Tchou Solar Panels
Wood Section Sets

Label Shape Type

Material Desn:m Ru... Afin2] lyy[ind]l Izz[ind4] J[in4]

T
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£ 75
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ER! Job Number : 161034 Checked By: CBS
HnotLootes ModelName : Tchou SolarPanels

Joint Coordinates and Temperatures (Continued)

Label X [ft]
N46 27.5

451
SR

47 _N48 27.5
e A ol e e
49 N50 27.5
IR D e

51 N52 27.5

o N2 -
53 |

5

833333
3.166667 :

| 7.166667

7 ) R
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99 |
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=, Job Number : 161034 Checked By: CBS
1 e s ModelName : Tchou Solar Panels

TECHNGOLD

Joint Coordinates and Temperatures (Continued)
Label S — _Z| [Pl m Diap...
1020 - NG 0 ; - : Riiiad :
108 1 b : LS TP, SRR, - 1 O
104 Ni12 . : T G a9
5 TR - . 12.75
060 = NII5 1405 Qi pi5
107
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111
113 |
§< e
115

117

X Rot.[k-ft/rad] Y Rot.[k-f/rad]  Z Rot.[k-fi/rad]

Reactidn )
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]

]
S
o
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T El: HnoLoocies ModelName : Tchou Solar Panels

Joint Boundary Conditions (Continued)

Joint Label X [kfin] Y [k/in] Z [kfin] X Rot[k-firad] Y Rot.[k-firad] _ Z Rot.[k-fi/rad]
] Nt 1 Reacon | Reacton I Reacon [ T
A2 N2 i Reaction = Reaction | Reaction il
13 React:on Reactlon _Reactlon |
A4 Reaction | eacti |~ Reactior e
15 | Reactlon Reactlon _ Reactlon PSS T
cionii | Reaction |/ Reaction 'f = =
1F _Reactlon _ Rqactlon : Reacnon
19 Reacti :
20 Reaction A
21 Reaction Reaction
Reaction = | | P Reactioni i o]
23 | _|__Reaction _ Reactlon __Reaction
2¢ .1’ Reaction |  React | Reaetior
25 Reaction Reacppu _React on : ..
Reaction || 'Reaction | Reaction i
_Reacti Reaction
_Rea . ?%f’kbﬁ%l n
Reacnonw
I Reaction |
Reaction _Reactio
"Reaction | Reactio

z - E . pETE e i
_\39 Reaciion |
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Company : MSC Engineers, Inc. Nov 7, 2016
Designer : BK 3:27TPM

Job Number : 161034 Checked By: CBS
s Model Name : Tchou Solar Panels

X Rot.[k-ft/rad

Y Rot.[k-fifrad] __Z Rot.[k-ft/rad] _

Reaction

_Reaction. |

121 Reaction
122 . Reaction -
‘_1_2£§ Reaction
124 Reaction

RISA-3D Version 14.0.0 [H:\Jobs 2016\161034\Calculations\Tchou Solar Panel Whole Roof 3.r3d] Page 5
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Company : MSC Engineers, Inc. Nov 7, 2016
Designer : BK 3:27 PM
Job Number : 161034 Checked By: CBS

Tecuwnotoci1es ModelName : Tchou Solar Panels

Joint Boundary Conditions (Continued)

Joint Label X [kfin] Y [kfin] Z [k/in] X Rot.[k-ftlrad] Y Rot.[k-ft/rad]  Z Rot.[k-ft/rad
E ; Reaction | Reactlon Reaction
12 _ Reaction Reaction . | Reaction o
__Reaction Reactlon Reaction
. Reéaction | jon: | Reaction | e
Reaction Reaction ___Reaction
action | Reaction | |
_Reaction_ Reaction | Reaction
_Reaction | " Reaction”
__uo.n Reaction _
‘Reactior eaction
Reaction_ Reaction Reaction
_ Reactior ' Reaction
Re_actlon _ R_eactlon _
. Reactjon '_
' Reaction. | G
Reaction |
eact I Reaction [~ =

Wood Design Parameters

Label Sha Length[... le2[ft] le[ft] _ le-bend top[ft]le-bend bot[ft] Kyy Kzz cv Cr Yy sway Z Sw.
_|_M1__| Valley 116.807|Segment Seament| Segment | Seqment |
L2 | M2 | Valley 116807/Segment|Segment| i

3 M3 _ Val__le____ 16.807|Segment Segment| Segment
A ~ | Valley 116.807|Segment Segment it
5 _Rafter .901 1 Se ment 1
. [/Rafter ] 9011 1 -
W7 _| Raftor [3.305] 1 _ISeqment| _1_
18 iRafter {33051 41 nent;

Rafter [5709] 1 __|Seqment|
~Rafter [57001 “ 1 jment|

Rafter | 8. Segment|
“Rafter 8 FSegment| T
Rafter [10. Se iment|

| Rafter |12 Segment

‘Rafter 2.

: Rafter 12 92 1
“ Rafter 110.516] - H
Rafter 10 | Seqment
~ Rafter {5.7 egment | Segment |
Rafter §__-_.7__C___ 1 ISeqr . Seﬂment :
4. | Rafter {13305 1 Segment] _ | Segment |
xRaﬂer _1___ISegment| _1___| Segment
a0 : O EE %“ f eg-m ent” i

RISA-3D Version 14.0.0 [H:\Jobs 2016\161034\Calculations\Tchou Solar Panel Whole Roof 3.r3d] Page 6
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Company
Designer
Job Number

TecuNoLoGctes Model Name

: MSC Engineers, Inc.
: BK

: 161034

: Tchou Solar Panels

Nov 7, 2016
Checked By: CBS

Wood Design Parameters (Continued)

Sha
Rafter

le2[ft] le1[ft]

le-bend topl[ft

38| Raftor [15.70

Rafter

| Rafter
Rafter
Rafte

Rafter

2

Raf 790%_
| Rafter 11292
Rafter |10.516

_Rafter 110516] 1
Rafter | 8.112

" Raft sl

I Ra

Rafter
Ridge

Rafter 5 709

| Rafter 13305

iSoepPEeEl

y sway _Z sway

i

Seament |

2 e“e

 Seament |

Segment

| Segment

“Seament’)-

Segment

| Segment |

S

Seqm ent

=nt | Segment

Segment

i Seqm enl. o

| Segment | |

. Se

_Segment

ent

Seqment e

nt-|'Segment| ==l

Seament

)24 'Segment | Segment| Se

ent ['Seament 77

Seqment Seqment

Segment

924 |Segment|Segment/Segment | ¢

Seqment Seagm entl

Segment

24 |Segment |Segment | .

“Ségment [ Segment

Segment

Segment

Seqment

)24 |Segment

Segment

 Segment | S

Segment

Segment

Segment

004 Seagment!Segment| Segment | Segme!

Segment

4 |Segment

__[Seqment]

Segment _Seqr

Segment

Segment|

. Seqment

Segment|

Segment

Segment

RISA-3D Version 14.0.0
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Company : MSC Engineers, Inc. Nov 7, 2016
Designer : BK 3:27 PM
Rg A Job Number : 161034 Checked By: CBS

motLogies ModelName : Tchou Solar Panels

Wood Design Parameters (Continued)
Label ha

Ie—bend botﬂ
ST

] \ Seg nent|
.:: i i ; _‘w: 7 R T :%#\ f‘g% ST pTopen e i g
105 | M107 | Rafter | 8 112 1 Segment/ 1 Segment | Yes |

Member Distributed Loads (BLC 1 : DL)

Member Label Direction Start Magnitude[k/ft.F] End M_c:_[kfﬁa n .F1 _Start Location[ft,%] _ End Locationfft.%]
M5 Y -.016

MG
MR
M13
e e

RISA-3D Version 14.0.0 [H:\Jobs 2016\161034\Calculations\Tchou Solar Panel Whole Roof 3.r3d] Page 8
Ho



Company : MSC Engineers, Inc. Nov 7, 2016
Designer : BK 3:27 PM

. Job Number : 161034 Checked By: CBS
Tecunotocoies ModelName : Tchou Solar Panels

Member Distributed Loads (BLC 1 : DL) (Continued)
Member Label Direction art Magnitude[k/ft.F] End Magnitude[k/ft.F]  Start Location[ft.%] _ End Loc
Y | _-016 |

Member Distributed Loads (BLC 2 : SL)

Member Label Direction Stmﬂmn_imgeﬂ&ﬂr&immwﬂ.ﬂ' Start Location[ft.%] _ End Location[ft,%]
-.04 ] 0 0

RISA-3D Version 14.0.0 [H:\Jobs 2016\161034\Calculations\Tchou Solar Panel Whole Roof 3.r3d) Page 9
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Company : MSC Engineers, Inc.
Designer : BK

Nov 7, 2016
Job Number : 161034

3:27 PM
Checked By: CBS
: Tchou Solar Panels

Tecunotoscies Model Name

Member Distributed Loads (BLC 2 : SL) (Continued)

Direction

k/ft nd Magnitude[k/ft Start Locatio

it % End Location[ft.%

Direction Start Magnitude End Magnitude[k/ft,F] _ Start Location[ft, %]
Y 6

End Location[ft. %
0

Basic Load Cases

BLC Description
DL

Z Gravity Joint _ Point Distrib... Area(M...

RISA-3D Version 14.0.0  [H:\Jobs 2016\161034\Calculations\Tchou Solar Panel Whole Roof 3.r3d] Page 10
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Company

: MSC Engineers, Inc. Nov 7, 2016
Designer : BK 3:27 PM
Job Number : 161034 Checked By: CBS
Tecunotoctes ModelName : Tchou Solar Panels
Load Combinations
Description Solve P...S...B...Fa..B...Fa..B..Fa..B...Fa...B... Fa...B... Fa... B...
L

Fai, B...Fa.. B.. Fa.. B.. Fa.,

LC LC Zk] LC

-ff] LC

MY [k-ft]

RISA-3D Version 14.0.0

[H:AJobs 2016\161034\Calculations\Tchou Solar Panel Whole Roof 3.r3d]
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Company . MSC Engineers, Inc. Nov 7, 2016
Designer : BK 3:27 PM

Job Number : 161034 Checked By: CBS
Model Name : Tchou Solar Panels

Envelope Joint Reactions (Continued)

Joint Xkl LC Y [K] LC Zk] LC MX[kff] LC MY [k-ft] LC MZ[kft] LC
49 | N26 max 0 13 | 3 019 1 O
51 N27 0 3| -023 [3
PP B T Bt e R Ry L e LT e
53 | N28 m 842 | 3 | -425 |

5‘5... - ..

59

61 |

O [

olololololole

RISA-3D Version 14.0.0 [H:\Jobs 2016\161034\Calculations\Tchou Solar Panel Whole Roof 3.r3d] Page 12
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Company : MSC Engineers, Inc. Nov 7, 2016
Designer : BK 3:27 PM
gs Job Number : 161034 Checked By: CBS
ecHnNnotLogcies ModelName : Tchou Solar Panels

Enveloge Jomt Reactions (Continued)

_ X[

10'9 '_ ;

_111
112 :
113 N126A ax|
= z \‘5 f,f :.?v:.:'.«_: % % -
115 N127A max| .
SR e B RS

i

121 i N132 rﬁax -03

123 . N133 max 0

24 0 . . min
N134 |max

fidras

AR

ol ol ool

§

olololololo
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TEcHnotoeies Model Name

Company
Designer
Job Number

: MSC Engineers, Inc.
: BK

: 161034

: Tchou Solar Panels

Envelope Wood Code Checks

Member

Nov 7, 2016
3:27 PM
Checked By: CBS

Shape

Code Check

Loc[ft] LC

Shear ...

Loc[ft] Dir LC Fe'[k...Ft' [ksi] Fb1'[..Fb2' [...Fv' [k...

Egn

.569

T 296‘“

10.68

31510

3.151

[3 ] 645 _2501 2.467
3 | 64525012467
2201 2.467

2.751] .138[3.6.:
2751 138/363
2.751) .

351

12.50112.467

2.501|2.493

112.501/2.49312.751

2.751) .13¢

-=-:2;2”?>2' > 49

2.501]2.492[2.

)5.12.501]2.492/2.7

2411

_' 4345'3: 694'___.___
Fasaa

2 501

ki

25C

351250112,

2.50112.36102.7

153

125011236112

14.845] 3 | 753

g B

.39

.535 |2.50112.361

42 - ' = e

5357

2 50112/492[2.751].13813.9:3

1712 |3 494
279513147
2914 3 2__?__5

535

Q0

2.50112.492[2.

95 2.50112.4922.7
2 152 2501 2492 ;

56512.501

91 ' ’ ':‘_Ii' 5 mal et

1535 2,501

Iy[3 1535 25012361

3 [1.651/2.501 2493__.:,___ 1].138(3.6.3

2.501

gz E ._:., ]

1153512.50112.4922 7511

'_ 2.501(2.492

13 535 [2.501(2.492(2.751 1M3a g, o- 3
1153512 501124922 75143

2.751

15012492

2751

12.5012. 492

2.751

138 393

5:12.50

138 39 3
751 138393

S

2.501 2492 2?51 138

492

E 2125011249212 23] 138

49¢

"25012493

2.751 138

271 53512.5012.492

2751/.13813.9.3

3 535 [2.501/2.361/12.751] .138

1 5351250

95 2 501

.'2 535 2.501 2 492 2 751] .138
5.2.501 :

12361(2 751, 138

e

2.50112.4¢

2.49212 751

1.52 2. 501
T ’&1%5

i

2.4922751] 13

1.651 2 501 “__ e

>0 10 fio
W |t |

[e)
e

o |wes

Qm@mqmgwém%y%m@u”Nﬁwgwﬁmﬁwﬁw@mﬁmg

"3 1.213[2.501

© o o

131121312 50112 2

RISA-3D Version 14.0.0
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Company : MSC Engineers, Inc. Nov 7, 2016
Designer : BK 3:27 PM

4 Job Number : 161034 Checked By: CBS
TecunotLoctes ModelName : Tchou Solar Panels

Envelope Wood Code Checks (Continued)

Member Shape Code Check Locfft] LC Shear... Loc[ft] Dir LC Fc'[k...Ft' [ksi]Fb1'[..
 11.213[2.501(2.481[2.
y|2 |1.21312.501]2.481]2
_ 12133.531I2481 2.751] .13
. iR
2.50112.438 2.
01{2.:438|2
..2-4382751 138
12.438/2.751] 13t
.501]2.438 -
01]2.438]2.7:
8 12.501]2.438(2.751
125011243812.7511 1
2.501/2.438/2 751,

cb N

268 250* 1436[2.751] . 6.

RULZAC LR 190902
§._ 2.. 501
27812, 175 2___1_;_ 23_9_3_ 19 13
28 12.501/2/438/2.7511 1138 (36
28 2 501[2.438[2, 751

2

28 2501 24382 751
278 2175 213 239
512.50112.4922 751
435188518762168 . :
84 11.885[1.876/2.168/:.12 |3.0-
484 ,518762168
14351, 885[1.876/2.1681"
435 |1 .885/1, 8762168

dgaguuwuwgw&w%m

'.,*f

§ X 35187621'68 12 [39-3
216 13813903
ly 3 1584216821562493 138 [3.9-
3 1yl 3115842 16812.1532
y[3].772]1 88518?62}168 12 3.9-3
1yl 31 12811885/181212.168 12 [3.9-3

311.2811 8851 8122 168 .12 13.9-3

0 WagTro 188518762168 12 |39-3

.175 0 V 3 772 1 885 1 8?6 2 168| .12 [3.9-3
1149 [11.849 28118851 168 .12 [3.9-3|
.144 12 ?’6 3 1 5842 ’168 2 1__5 2493 138 3.9-3
.645 10 3 97 2 168 2 156 2 493 138 3.9-3
3821 474 1y ¢ 16812 493 1381393
8.75 3 1 584 2 168 2 156 2 493 138 [3.9-1

2 0= v 12.168/2.15612.493 138 |3.9-3
8112 V 3 535 2501 2.86413.164| .138 |13.9-3

RISA-3D Version 14.0.0 [H:\Jobs 2016\161034\Calculations\Tchou Solar Panel Whole Roof 3.r3d] Page 15
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P01

g0t

TABLE NO. 25-A—ALLOWABLE UNIT STRESSES FOR STRESS-GRADE ‘L_UMBER )
’ Normal Loading—See also Section 2503(b),(c)

ALLOWABLE UNIT STRESSES, POUNDS PER SQ. INCH

AA0D ONIATING WIOIINA

Ppression co Extreme
'SPECIES AND COMMERCIAL GRADE araliol to 2 Xibox
Grain %1'8531011 in Bending | Maximum | Modulus Rules under
. (Slhort arpen— T(anii Hugihzeantal i tht it which Graded
ension ar astic
o to'Grain | Paconao >
11 or less) Grain)
SYMBOL:: corp q [ H E
CYPRESS, TIDEWATER RED: :
1700 { Grade |J.&P.-B.&S.| 1,4% 1,700 145 o
1300 f Grade J.&P.-B.&S.| 1125 360 - 1'300 120 1200000 |U.B.C. Standard
1450 ¢ Grade P.&ET. 1,450 . oo ' No. 254
1200 ¢ Grade P.&T. 1,200 : S o e
m%GMBsFPt%%S? RII:GION J.&P.-B.&S 1,650 455
ense Selec ctura -&P.-B.&S. P 2,150 1
Select Stiructural J.&P.-B.&S. 1,450 415 1,900 Iﬁ‘g
fMegestor  \enmgl i | & | e |
s R . 390 1,450 120 U.B.C. Standard
- 1100 £.—No. 2 J&EP, - 1,076 290 17100 ’ + B
Densé Select Structural P.&T. 1’550 o0 i) 1.600,000 No. 25-5
Select Structural P.&T. 1,450 ﬁ o -
Dense No. | P.&T. 1,400 455 it S
No 1 | P.&T. 1,200 390 = s
EASTERN: .
Select gguuciinrall g.g.-B.&s‘ 850 1,300 85
Prime ctura &P, 75 : .200 60 U.B.C. Standard
Common Structural J.&P. 650 T Ne
Utility Structural T.&P, 600 o 1% o 1,100,000 No. 25-6
Select Structural P.&T. 850 s ey
K, WEST COAST:
1600 f.—Select Structural J.&P. 1,100 . 1,600 100
%%%3 g :Ho i g.g.-&&s. 1,25'33 Hgg 100 1,400,000 |U.B.C. Standard
No. 1 Homlosk Timbers P.&T. 1,075 - e B et
DOUGLAS FIR, INLAND -
REEIIOtN Structural ) :
ec ctur: J.&P. 1,750 455 2,150 1456 1,600,000 v
Structural J.&P. 1,400 400 1,900 100 1,500,000 |U.B.C. Standard
Cummon Structural J. &P, 1< ; hedd e
Select Structural P.%:r'i'. 1,% igg %:.4;..50 _f i'%% No, 25-8 .
Structural P.&T. 1,400 400 e s 1,500,000
Common Structural P.&T. 1,250 380 —_ < 1,500,000
S L = e L e e R
. - i
g e B o8 | B | B -
5o T&P. 1,395 390 1.450 120 1,600,000 |U.B.C. Standard
Common Structural ’ R
-Select Structural P.&T. 1,750 455 e, e 0. 25-
Structural P.&T. 1,450 415 i i
* Common Structur—al P.&ET. - 1,326 390 L S
D WHITHE: -
OAK, Xt Grade 7.&P. 1,660 2,150 145
it dewas Mg | | W | 1 |
1950 £ Grade T.&P.-B.&S.| 1,050 © 600 1,450, 120 1,500,000 |U.BC. Standard
1300 £ Grade B.&S. 950 1,300 120 o.
1325 ¢ Grade P.&T. 1,395 vl -
1200 ¢ Grade P.&T. 1,200 i BiaD
1075 ¢ Grade P.&T. i 1,076 S —
PINE OUTHERN: =00
Denaa Select Structural J.&P.-B.&S.| 1,750 455 2,400 120
Dense Structura J.&P.-B.&S.| . 1,400 455 2,000 120
Dense Structural S.E.&S. J.&P.-B.&S.| 1300 455 1,800 120
Denge No.1 5 jepEas| o | @ | o5 | B | ync swa
Egi 1P T.&P. 1,200 390 1,450 125 1,600,000 |  No.25-11
No. 2 Dense J.&P. 1,025 455 1250 100
Nk wa B8 | U8 | B | 2® | =
Dense Select Struc L&T. ' i =t
Penee v tinal 5.1.85. bér 1390 e - -
nae ructura - - ¥ R pr—
Dense No. 1 Structural P.&T. 17150 455 e =
P]:NE SOUTHERN LONGLEAF:
| Longleaf J.&P.-B.&S. 1,750 2,400 120
Pt Birictbrel I.nfl%’laaf T&P-B&S.| 1,400 3000 120
A grchiap AP B i I.&P.-B.&S.| 1300 1,300 120
Stroetarel S.E.&S. Longleaf |T.&P.-B.&S.| 1500 1,800 120 :
No. 1 Structural Longleaf J.&P.-B.&S. 1,150 1,600 120 U.B.C. Standard
No. 1 Longleaf J.&P. . 1,400 1,700 160 1,600,000 No. 25-12
DELERE | e (D | MR | | | W
S uctur .&T, § — e
P?'lme Structura: Longleuf P.ET, 1,400 e HEH,
Merchantablie Struetural
sxm t%:laal!s B.&S. Longleaf %i‘% }% S
m ng e . - . » g Ty b
0 1 Structural Longleal | PI&T. 1,150 S
Rmnwoo
D Structural J.&P.-B.&S 1,450 1,700 110
Heart Structural J.&P.- 1,100 320 1,300 95 1,200,000 |U.B.C. Standard
Dense Structural P.&T. 1,450 —— E No. 25-13
Heart Structural P.&T. 1,100 P pEaE
A?i}g%' J i,stsON%l Planks \
Q an
B.&S.: Beams and Stringers M9 ‘
* P.&T.: Posts and Timbers AP, 1

V=52 219BL

|

NOLIIAA 6%61

¥-52 91qBL



