
Building Permit Application 
City of Happy Valley 
16000 SE Misty Drive, Happy Valley, OR 97086 
Phone (503) 783-3800 Fax (503) 658-5214 
IVR 24 Hour Inspection Request Line (888) 299-282 1 
Schedule Online: www.oregon-epermitting.info/ 
(inspections/ cancellations must be made by 7:00am) 
www .happyvalleyor.gov 

TYPE OF WORK 

HAPPY VALLEY,OR 
- EST.1965 -

0 New Constmction 0 Addition/ Alteration/Replacement 
0 Demolition 0 Other: Addition of Temporary Modular Classro, 

CATEGORY OF CONSTRUCTION 

0 I & 2 Family Dwelling 0 Commercial/Industrial 0 Accessory Building 
0 Multi-Family 0Tenant Improvement 0 Other: 

JOB SITE INFORMATION AND LOCATION 

Job Site Address: 13865 SE King Rd 

City/State/ZIP: Happy Valley, OR 97086 I Suite/Bldg.I Apt. No.: 

Subdivision or Project Name: Happy Valley Middle School Temporary Modular Classrooms 

Lot# or Tax Map/Parcel#: 12E26DD 00100, 12E26D 02900, 12E26D 03001 

DESCRIPTION OF WORK 

Addition of (4) modular buildings, each containing (2) classrooms. Scope includes associated decking, 

grading and irrigation modifications, utility routing, stormwater routing and adjustment to non-egress path. 

PROPERTY OWNER 

Name: North Clackamas School District, Melinda Shumaker (rep) 

Address: 12449 SE Fuller Road 

City/State/ZIP: Milwaukie, OR 97222 

Phone: ( ) 503.353.6061 ~-mail: shumakerm@nclack.k12.or.us 

Home Owner Installation: This installation is being made on property that I own, which is 
not intended for sale, lease: rent, ~r ~~ORS 447,455,479,670, 701) 

OwnerSignature:\'Ykt.\_~ \~ Date:s:Q 196La.o 
APPLICANT/ CONTACT PERSON 

Name: Brian Squillace 

Address: 720 SW Washington Street, Suite 800 

City/State/ZIP: Portland OR, 97205 

Phone: 503.226.1575 

E-mai l: squillace@bora.co 

CONTRACTOR 

Business Name: TO BE DETERMINED AND PROVIDED PRIOR TO PERMIT ISSUANCE 

Address: TBD 

City/State/ZIP : TBD 

Phone: ( ) TBD 

CCB License: TBD I City or Metro License: TBD 

E-mail: TBD 

Authorized Signature: Date: 

Print Name: 

REQUIRED DATA: 1 & 2 FAMILY DWELLING 

Pennit fees are based on the value of the work perfom1ed. 
Indicate the value (rounded to the nearest dollar) of all 
equipment, materials, labor, overhead, and the profit for the 
work indicated on this application. $ N/A 

# of Bedrooms: # of Baths: # of Floors: 

New dwelling area: sfx 122.46= 

Garage/Carport area: sfx 48.73= 

Deck area: sfx 24.37= 

Unfin. Bsmt./ Storage: sf X 22.45= 

Other Strncture: sfx = --

Total Valuation (Feb. 20 19 ICC $/sf values)= 

REQUIRED DATA: COMMERCIAL 

Permit fees are based on the value of the work performed. 
Indicate the value (rounded to the nearest dollar) of all 
equipment, materials, labor, overhead, and the profit for the 
work indicated on this application. $7'5,000 

Valuation (Feb. 2019 ICC =$/sf) $10.46 / sf 

Exist. bldg area: 107266 sf New building area: 7168 sf 

Number of stories: 1 Type of construction: PRE-FA 

Occupancy: Existing: 0 New: 0 
NOTICE 

All contractors and subcontractors are required to be licensed 
with the Oregon Constrnction Contractors Board under ORS 
701 and may be required to be licensed in the jurisdiction in 
which work is being performed. If the applicant is exempt 
from licensing, the following reasons apply: 

BUILDING PERMIT FEES* 

Refer to Happy Valley fee schedule for other fees & permits 

Valuation Permit Fee (K = $1,000) 
Less than $4,000 $ 85.00 min. pennit fee 
$4,001-$25,000 $ 85.00 + $ I I.I 0per $Kover 4K to 25K 
$25,001 -$50,00 I $3 I 8. 10 + $ 8.25per $Kover 25K to 50K 
$50,001-$ 100,000 $524.35 + $ 5.55per $Kover 50K to I 00K 
More than $100,000 $801 .85 + $ 4.65per $Kover IO0K 

Pennit Fee .................. ($85.00 minimum) 

Plan Review .... . . . . . . . . . (65% of Pem1il Fee) 

FLS Plan Review .... .... (40% of Permit Fee) 
(Commercial Permits Only) 

State Surcharge ....... .. (12% of Pennil Fee) 

Metro Excise Tax ... .. ... (.0012 x valuation) 

School Tax(S 1.30 x sf resident ial, $.65x sf com.) 

TOTAL BUILDING PERIV[IT FEE 

Plan Review Deposit: 
Check# Date: 

This permit application expires 1f a permit is not obtained 
within 180 days after it has been accepted as complete 

Rev. 4/1/19 



JOB# NW ACCESS ALUMINUM RAMPS 

PO Box 110 • 9493 Porter Rd .. Aumwille, OR 97325 

800.682.1422 M odern8uildingSystems.com 

SHEET NO 1 

CALCULATED BY MCL 

CHECKED BY 

SCALE 

HANDRAIL 

2018 IBC / ASCE7-16 / ADM-2015 

STRUCTURAL CALCULATIONS FOR 

ALUMINUM RAMPS & LANDINGS 
Rl--> R-3 

RAILING POST & FOOT 

RAILING POST BRACKET 

CONNECTING BOLTS 

RAMP DECK SUPPORT RAILS 

RAMP DECK END PLATE 

LANDING DECK SUPPORT RAILS 

RAMP EDGE EXTRUSION 

LANDING EDGE EXTRUSION 

STAIR STRINGER 

HANDRAIL BRACKET EXTRUSION 

CLAMP BRACKET EXTRUSION 

R4--> R-7 

R-11 

R12--> R-14 

R15--> R-16 

R17 

R18--> R-19 

R20--> R-22 

R23--> R-25 

R26 

R27 

OF 

DATE 2/12/2020 

DATE 

~ ' 

FLAT PLATE AT ENTRY RAMP 

FILLET WELD STRENGTH 

LOWER GUARD RAIL 

LATERAL DESIGN 
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R-31 

R-32 
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~AJ~1~§!lti 
JOB# NW ACCESS ALUMINUM RAMPS 
SHEET NO MS-1 

CALCULATED BY MCL 

PO Box 110 • 9493 Porter Rd• Aumsville, OR 9732S 
CHECKED BY 

800.682.1422 ModemBuildingSystems.com SCALE 

DESCRIPTION MATERIAL DESCRIPTION 

HANDRAIL USE ALUMINUM PIPE: 1-1/4" 

NOMINAL O.D. x 0.140" 
WALL (SCHEDULE 40) 

RAILING POST/ GUARDRAILS USE ALUMINUM PIPE: 1-1/4" 

NOMINAL O.D. x 0.140" 

WALL (SCHEDULE 40) 

RAILING POST FOOT USE ALUMINUM PIPE: 1" 

NOMINAL O.D. x 0.133" 
WALL (SCHEDULE 40) 

RAILING POST BRACKET USE EXTRUSION PER DETAIL 

CONNECTING BOLTS USE 3/8 DIA. x AS REQ'D 

RAMP DECK SUPPORT RAILS USE ALUMINUM EXTRUSION: 'C' 
CHANNEL 2" x 2" x 1/8" THK 

RAMP DECK END PLATE USE ALUMINUM PLATE: 4" x 48" 

x 1/4" THK 

LANDING DECK SUPPORT RAILS USE ALUMINUM EXTRUSION: 'C' 
CHANNEL 2" x 2" x 1/8" THK 

RAMP EDGE EXTRUSION USE EXTRUSION PER DETAIL 

LANDING EDGE EXTRUSION USE EXTRUSION PER DETAIL 

STAIR STRINGER USE ALUMINUM PLATE: 8" x AS 

REQ'D x 1/4" THK 

OFMS-2 

DATE 3/8/2018 

DATE 

MATERIAL GRADE 

6063-T6 

6061-TG 

6061-TG 

6061-TG 

303-A STAINLESS 

STEEL 

6061-TG 

6061-TG 

6061-T6 

6061-T6 

6061-T6 

6061-TG 



PO Box 110 • 9493 Porter Rd• Aumsville, OR 97325 

800.682.1422 ModemBulldingSystems.com 

HANDRAIL BRACKET USE 

EXTRUSION 

CLAMP BRACKET EXTRUSION USE 

FLAT PLATE AT ENTRY RAMP USE 

LOWER GUARD RAIL USE 

LATERAL DESIGN USE 

FOOTING PADS USE 

DECKING USE 

JOB# NW ACCESS ALUMINUM RAMPS 
SHEET NO MS-2 OF MS-2 

CALCULATED BY MCL DATE 3/8/2018 

CHECKED BY DATE 

SCALE 

6061-TG 
EXTRUSION PER DETAIL 

6061-T6 
EXTRUSION PER DETAIL 

ALUMINUM PLATE: 24" x 6061-TG 

48" x 1/4" THK 

ALUMINUM DRAWN TUBE: 6061-TG 

1" x 2" x .125" WALL 

(2) 3/8" DIA. x 6" L, LAG 

SCREWS @EA LANDING 

SECTIONS 

P.T. 2 x 12 x 12" HF #2 PADS 

@ SUPPORT LEGS 

SUN WALK DECKING REF SHEETS 

PANELS 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

Joe At.u ,1,u, ;f-'; fI i'"'~ ?:, 
SHEET NO. __,_g._ ... ___;_1 ------OF R - ,-Z 
CALCULATED BY h I. L.. DATE _,..$ r I ), "" !4 
CHECKED BY ________ DATE _____ _ 

SCALE. ________________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB ~ Lu11 11::t\J n Rt--J1PS 
SHEETNO. R- ., ~l_ OF R. ·· ?-2 
CALCULATED BY r 1i !:. L DATE · -3 - i 3 - 14 ----'----'--"'-=-- --
CHECKED BY ________ DATE _ ____ _ 

SCALE ________________ _ 



MODERN BUILDING SYSTEMS, INC. JOB__,_A:..,a,L,.,.,U__._M.L!.l-'---".1'1...Y..U.L..Jt:(.___1=·~[!,,_,_,t'-''l_,_P=S--------::-----
9493 Porter Road SE • PO Box 11 0 sHEET No. ------:~_,,__ .... ~_:,:3'----· _ _____ oF p.,,.. "3 Z 

AUMSVILLE, OREGON 97325 CALCULATED BY_\:IL.Jl'---"(,,,"'-'1=------DATE _3~-_,_1"~3,_-_._{f....,__ __ 
503•7 49-4949 CHECKED BY _ _______ DATE _____ _ 

Fax 503•749-4950 scALE ________________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB ~LUM\1---ll JM R:N:1'PS 
SHEETNo. ~ R~~~f _ _____ oF '\<--~ Z. 
CALCULATED BY 'ML L DATE ---S-- /~- 14 
CHECKED BY ________ DATE _____ _ 

SCALE _ ____________ _ _ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 110 

AUMSVILLE, OREGON 97325 
503-749-4949 

Fax 503-749-4950 

Joe A Lu t-llt H w:1 RkMP5 
SHEET NO. RP 5 OF i- .... 5 Z. 
CALCULATED ev____.M....!....:::L....:::L=---____ DATE ':J--- l'~- 14-
CHECKED BY ________ DATE _____ _ 

SCALE _ _______________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB -~--LUM H-HW\ 
('l I "' -.2:z SHEET NO. K -~1p OF _ lb.·,'_~.=:,.,_.__ __ _ 

CALCULATED BY __._M-'-'-f ...... , -----DATE ___,"3"---___,]_,3::'----'-!4_.___ __ 
CHECKED BY ________ DATE _____ _ 

SCALE ________________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

Jos A LUYtltln~-1\ ~~,·!"iP'. 
SHEET t-1O. J,? .'."'\ OF ---=-Q•'-=,----""'3~2.~-,---
CALCULATED BY \J\ LI DATE ""5-· 13 - { t.1-
CHECKED BY ________ DATE _____ _ 

SCALE _______________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 11 0 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB A LUt:11 tiVt:I ~f\t-'1-~S 
SHEET NO. R-e OF v., -· 32. 
CALCULATED sv__,_M....,c ...... 1 ..... -= ___ _ 0ATE ;,-· 13~ l 4-
CHECKED BY ______ __ DATE _ _ ___ _ 

SCALE. _ ___________ _ __ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

Jas A.Lut\lt-t\J l-'l ~-M-1\?~, 
.SHEETNO. _Rl"--- 9..L...-____ _ _ OF B.-3'2. 

.. CALCULATED BY j-t\ (.,! DATE ·-:;,. i,4-\4-
CHECKED BY _ _______ DATE _ _ _ _ _ _ 

SCALE _______________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB f\LUM)HIJ 171 i?At!JP> 
SHEET NO. --""\?,'-- .;;.J,lD"'--------OF ---l'Q._-_· '3_ 2 _ _ _ 
CALCULATED BY - ~_,1\-""C'--'L"'--___ _ OATE ___.,)::c.........Ll4_._-_,1=4-_ _ _ 
CHECKED BY ________ DATE _____ _ 

SCALE _ ___________ ____ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-749-4949 

Fax 503-7 49-4950 

JOB ti..L\JM\P,iNt 
sHEETNo. __._K_-_l l~ _____ oF _ p._~_3~2~ ---
CALCULATED BY rot l L-- DATE _ 3~-~t~{_~ l_4_,,, __ 
CHECKED BY ________ 0ATE _____ _ 

.SCALE. ________________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB .~LUM\t-HH '('. [\/A.IJ,) 

SHEET NO. R-\1. OF - +'k'-·•--=3:....:Z::::;__ _ _ _ 
CALCULATED BY H CL.. DATE ~~ \4-· \4-----''-'-"':..=:...---- -----.<C--'.....C..........:....!.---

CHECKED BY _ _______ DATE _____ _ 

SCALE _____________ _ __ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB ALo/'1 1A1vM. t r~; t·1ps 
SHEET NO. f<-I~ Of f?~ •-· ) L - ~ -----
CALCULATED BY ~t~l\.-(,=L~ ____ DATE ~ 3<--___._}_._4_- ..._t4-._ _ _ _ 

CHECKED BY _ _______ DATE ______ _ 

SCALE ___ _____________ _ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 110 

AUMSVILLE, OREGON 97325 
503-749-4949 

Fax 503-749-4950 

JOB / 1,tUVt !H\J l·'l ·RM··iPS 
SHEET NO. R-· 1 41. OF Q- '3 z 
CALCULATED ev-tll=L~L~ ____ DATE '3::.M:--:-&:: 
CHECKED BY DAT? 4/t,/t<; 
SCALE ________________ _ 
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MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB ALVt1lNUI"\ B-~i~\>7 
SHEET NO. R-\c::; OF -~(2_~_,J._Z ___ _ 
CALCULATED BY_.o,_l-1.w.'-=-L=~----DATE 3:= l4~ I 4-
cHEcKEo av _____ ___ oATE ------

SCALE. ________________ _ 
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MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOO /ALUM !~J Uf"l 
SHEET NO. 'R.,~ l~ OF R - '3-'Z-
CALCULATED ev_.r: ....... '1 ..... c-=L'---_ _ _ _ DATE -s ~ n -- 1 a 
CHECKEDBY _______ _ DATE ____ _ _ 

SCALE ____________ ____ _ 
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MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-749-4949 

Fax 503-749-4950 

Joa ALvM~H tiM fskHP7 
SHEET NO. :ts.~tl OF _~l...:s'·~- 3=.._-z.. _ __ _ 
CALCULATED BY _.L\:t_,_l G"--'"'L ____ DATE _ ""2..L.,; -_1_, .. ,'---~-"'l4:::,__ __ 
CHECKED BY ________ DATE _____ _ 

SCALE. ________________ _ 



MODERN BUILDING SYSTEMS, fNC. Jos----'-A_ 1..-_u~11----'--'-1w-=-u,_1_ R-'-"J'-'-r1_-!P_5 _______ _ 
9493 Porter Road SE• PO Box 110 sHEETNo.~Q=,-_l_fl .. '---_____ oF _ _,,_P.,_-..... 3'-2 __ _ 

AuMsvi LLE. OREGON 97325 CALCULATED sv_,__t1=c='~----DATE __,,3'--_.J-'"'ei:::'----'--14...__ __ 
503-7 49-4949 CHECKED BY ________ DATE _____ _ 

Fax 503-749-4950 sCALE. ________________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE • PO Box 110 

AUMSVILLE, OREGON 97325 
503-749-4949 

Fax 503-749-4950 

JOB J\ LI J M H'J u i"l 'R Af,tPS 
SHEETN; Q-V~) OF '12..--3 Z. _!_e__--=--., _ __ _ 

CALCULATED 8Y--'--~-'----=IL::..../_.,__ _____ DATE _____,3'-----'-'16"---- ~'----"---- - -
CHECKED BY ________ DATE" _ _____ _ 

SCALE. _ _ _______________ _ 

1-------+--+---r:- -- :--1--1---------1---_-__ ➔_-_~_ - - - i +------1--,--l---+----'-----+--- ............. ----:----'---------+---I----;:-+--+--

f-•---+---'----l------+-'-···-"'-!---·--"-:.----1----1----'-



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB A LUM I /IJU,v'_I 
SHEETNO. 1<,-:Z..D OF p.. - 3Z 
CALCULATED ev__,_t:'...:..,H~.,L.. _____ DATE ------",3'-~---=-f ,_.,,_P:-r_r:f.:...,__ __ 

CHECKED BY ________ DATE _____ _ 

SCALE. ______ __________ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE• PO Box 110 

AUMSVILLE, OREGON 97325 
503-7 49-4949 

Fax 503-749-4950 

JOB h. LUM, LN\JM RI\'[~\? s 
sHEETNo. R--z... l OF R- ·3z 
CALCULATEDBY__._l:i'.-"-L .... (,,:..J,,l~ ____ DATE -<:i---~B--- \4 
CHECKED BY _ _______ DATE _ ____ _ 

SCALE. ____________ ____ _ 



MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE. PO Box 110 SHEET No. _ l?~- 1.~- 7-~ _____ 0F ___.aL-l..._-.....,3'---2--=----

AUMSVILLE, OREGON 97325 cALcuLATED sv----'M--'--""'l ....:::L ____ _ DATE ~3,_-_,lf> ..... r-'l,__,4~- __ 
5QJ .. 749-4949 CHECKEDBY _ _ _______ DATE ____ __ _ 

Fax 503-749-4950 scALE ________________ _ 
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MODERN BUILDING SYSTEMS, INC. 
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Table A.3.4 
MECHANICAL PROPERTIES FOR WROUGHT ALUMINUM PRODUCTS (Continued) 

THICKNESS F,u F,y fey Fw E 

ALLOY TEMPER PRODUCT in. ksl ksi ksi ksi ksi 

5083 -0 Extrusions up lhru 5.000 39 16 16 24 10,400 

-H111 Extrusions up thru 0,500 40 24 21 24 10,400 

-H111 Extrusions 0.501 to 5.000 40 24 21 23 10,400 

-0 Sheet & Plate 0.051 to 1.500 40 18 18 24 10,400 

-H116, H32, H321 Sheet & Plate 0.188 to 1.500 44 31 26 26 10,400 

-H116, H32, H321 Plate 1.501 to 3.000 41 29 24 24 10,400 

5086 -0 Extrusions up thru 5.000 35 14 14 21 10,400 

-H111 Extrusions up thru 5.000 36 21 18 21 10,400 

-0 Sheet & Plate 0.020 lo 2.000 35 14 14 21 10,400 

-H112 Plate 0.025 lo 0.499 36 18 17 22 10,400 

-H112 Plate 0.500 to 1.000 35 16 16 21 10,400 

-H112 Plate 1.001 to 2.000 35 14 15 21 10,400 

-H112 Plate 2.001 to 3.000 34 14 15 21 10,400 

-H116 Sheet & Plate A!I 40 28 26 24 10,400 

-H32 Sheet & Plate, Drawn Tube All 40 28 26 24 10,400 

-H34 Sheet & Plate, Drawn Tube All 44 34 32 26 10,400 

5154 -H38 Sheet 0.006 to 0.128 45 35 33 24 10,300 

5454 -0 Extrusions up thru 5.000 31 12 12 19 10,400 

-H111 Extrusions up thru 0.500 33 19 16 20 10,400 

-H111 Extrusions 0.501 to 5.000 33 19 16 19 10,400 

-H112 Extrusions up thru 5.000 31 12 13 19 10,400 

-0 Sheet & Plate 0.020 to 3.000 31 12 12 19 10,400 

-H32 Sheet & Plate 0.020 to 2.000 36 26 24 21 10,400 

-H34 Sheet & Plate 0.020 to 1.000 39 29 27 23 10,400 

5456 -0 Sheet & Plate 0.051 to 1.500 42 19 19 26 10,400 

-H116 Sheet & Plate 0.188 to 1.250 46 33 27 27 10,400 

-H32, H321 Sheet & Plate 0.188 to 0.499 46 33 27 27 10,400 

-H116 Plate 1.251 to 1.500 44 31 25 25 10,400 

-H32, H321 Plata 0.500 lo 1.500 44 31 25 25 10,400 

-H116, H32, H321 Plate 1.501 to 3. 000 41 29 25 25 10,400 

6005 -TS Extrusions up thru 1.000 38 35 35 24 10,100 

6005A -T61 Extrusions upthru 1.000 38 35 35 24 10,100 

6061 --=,,-T6, T651 Sheet & Plate 0.010 to 4.000 42 35 35 27 10,100 

~ -TS, T6510, T6511 Extrusions All 38 35 35 24 10,100 

-T6, T651 Rod & Bar up thru 8.000 42 35 35 25 10,100 

-----'7-T6 Drawn Tube 0.025 lo 0.500 42 35 35 27 10,100 

·TS Pipe All 38 35 35 24 10,100 

60~3 -TS Extrusions upthru 0.500 22 16 16 13 10,100 

' -TS Extrusions 0.501 to 1.000 21 15 15 12 10,100 

-T52 Extrusions up thru 1.000 22 16 16 13 10,100 

7 -T6 Extrusions & Pipe All 30 25 25 19 10,100 

6066 -T6, T6510, T6511 Extrusions All 50 45 45 27 10,100 

6070 -T6, T62 Extrusions up thru 2.999 48 45 45 29 10,100 

6082 -TS, T6511 Extrusions 0.200 thru 6.000 45 38 38 25 10,100 

6105 -T5 Extrusions up thru 0.500 38 35 35 24 10,100 

6351 -TS Extrusions up thru 1.000 38 35 35 24 10,100 

6351 -T6 Extrusions up thru 0.750 42 37 37 27 10,100 

6463 -T6 Extrusions up.thru 0.500 30 25 25 19 10.100 

7005 -T53 Extrusions upthru 0.750 50 44 43 28 10,500 

Note: Rod & Bar is rolled or cold finished. 
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Table A.3.5 
MECHANICAL PROPERTIES FOR WELD-AFFECTED ZONES 

IN WROUGHT ALUMINUM PRODUCTS 

THICKNESS FhAv Fry,, F,:yv, F$.lJNI E 
ALLOY TEMPER PRODUCT in. ksi ksi ksi ksi ksi 

1100 All Sheet & Plate, Drawn Tube 11 3.5 3.5 8 10,100 

1100 All Rod & Bar 11 3.0 3.0 8 10,100 

3003 All Sheet & Plate, Drawn Tube 14 5 5 10 10,100 

Alclad 3003 All Sheet & Plate, Drawn Tube 13 4.5 4.5 10 10,100 

3004 All Sheet & Plate 22 8.5 8.5 14 10,100 

3004 All Drawn Tube 23 8.5 8.5 14 10,100 

Alclad 3004 All Sheet 21 8 8 13 10,100 

3005 All Sheet 17 6.5 6.5 12 10,100 

5005 All Sheet & Plate 15 5 5 9 10,100 

5050 All Sheet & Plate, Drawn Tube, Rod & Bar 18 6 6 12 10,100 

5052 All Sheet & Plate, Rod & Bar 25 9.5 9.5 16 10,200 

5052 All Drawn Tube 25 10 10 16 10,200 

5083 All Extrusions 39 16 16 24 10,400 

5083 All Sheet & Plate 0. 188 to 1.500 40 18 18 24 10,400 

5083 All Plate 1.501 to 3.000 39 17 17 24 10,400 

5086 All Sheet & Plate, Extrusions, Drawn Tube 35 14 14 21 10,400 

5154 All Sheet 30 11 11 19 10,300 

5454 All Sheet & Plate, Extrusions 31 12 12 19 10,400 

5456 All Sheet & Plate 0.188-1.500 42 19 19 26 10,400 

5456 All Plate 1.501-3.000 41 18 17 25 10,400 

6005 T5 Extrusions up thru 1.000 24 13 13 '15 10,100 

6005A T61 Extrusions up thru 1.000 24 13 13 15 10,100 

~6061 T6, T651, T651°0, T6511' All 24 15 15 15 10,100 

6061 T6, T651,T6510, T6511 2 All over 0.375 24 11 11 15 10,100 

6063 T5,T52,T6 All 17 8 8 11 10,100 

6082 T6, T6511 Extrusions 0.200 to s.ooo 28 16 16 15 10,100 

6105 TS Extrusions up thru 0.500 24 13 13 15 10,100 

6351 TS,T6' Extrusions 24 15 15 15 10,100 

6351 TS, T62 Extrusions over 0.375 24 11 11 15 10,100 

6463 T6 Extrusions up thru 0.500 17 8 8 11 10,100 

7005 T53 Extrusions up thru 0. 750 40 24 24 22 10,500 

Notes 
1. When welded with 5183, 5356, or 5556 alloy filler regardless of thickness, a.nd when weldad wtth 4043. 5554, or 5654 alloy filler for thicknesses!,; 0.375 in .. 
2. When welded with 4043, 5554, or 5654 alloy filler. 
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Table J.2.1 
FILLER STRENGTHS 

Filler 

1100 

2319 

4043 

4047 

4643 

5183 

5356 

---->---5554 
5556 

5654 

Tensile Ultimate 
Strength (ksl) 

11 

35 

24 

40 

35 
31 

42 

30 

Sl\ear Ultlmate 
Strength (ksl) 

7.5 

16 

11.5 

13 

13.5 

21 

17 

17 

20 

12 

Table J.2.1 M 
FILLER STRENGTHS 

Filler 

1100 

2319 

4043 

4047 

4643 

5183 

5356 

5554 

5556 

Tensile Ultimate 
Strength {MPa) 

75 
240 

165 

275 

240 

215 

290 
5654 205 

J.2.4 Stud Welds 

Shear Ultimate 
Strength (MPa) 

50 

110 

80 

90 

95 

145 

115 

115 

140 

85 

The nominal tensile strength R. of a stud ""'.eld is: 

(J.2-5) 

where 

Tu.., = tensile strength of the stud in Table J.2.2 or 
Table J .2.2M 

The base metal thickness for arc stud welding shall 
not be less than 50% of the stud diameter. The base metal 
thickness for capacitor discharge stud welding shall not be 
less than 25% of the stud diamet.er. 

J.2.5 Post-Weld Heat Treating 

For 6005 lighting poles through 0.250 in. (6 mm) thick 
welded in the Tl temper with 4043 filler and artificially 
aged to the T5 temper after welding, design and allowable 

1-56 

Table J.2.2 
TENSILE STRENGTHS FOR 5183, 5356, 

AND 5556 STUDS 

Capacitor 
Stud Size Arc (lb) Discharge (lb) 

6-32 375 

8-32 535 

10-24 770 770 
14-20 1360 1360 

1/,,,----18 2300 2300 

%-16 3250 

1/,1,14 4400 

½-13 5950 

Table J.2.2M 
TENSILE STRENGTHS FOR 5183, 5356, 

AND 5556 STUDS 

Stud Size 

6--32 

8-32 

10-24 

¾-20 

5/,e-18 
3/.-16 
7/,,.-14 

½-13 

Arc (kN} 

3.42 

6.05 

10.2 

14.5 

19.6 

26.5 

Capacitor 
Discharge {kN) 

1.67 

2.82 

3.42 

6.05 

10.2 

stresses of the base metal witrun 1.0 in. (25 mm) of the 
weld shall be 85% of the values for unwelded 6005-T5. 

For 6063 lighting poles through 0.375 in. (10 mm) thick 
welded io the T4 temper with 4043 filler and artificially 
aged to the T6 temper after welding: 

a) The design and allowable stresses of the base metal 
within 1.0 in. (25 mm) of the weld shall be 85% of the 
values for unwelded 6063-T6. 

b) The design stress is 12.5 ksi (85 MPa) and the allowable 
stress is 8 ksi (55 MPa) for welds in socket type bases. 

c) The design stress is 9 ksi (60 MPa) and the allowable 
stress is 5.9 ksi ( 41 MPa) for welds in other than socket 
type bases. 

J.3 Bolts 

J.3.1 Bolt Material 

Bolt mat.erial shall be: 

a) Aluminum: Bolts shall meet ASTM F 468 and be 2024-
T4, 6061-T6, or 7075-TI3. When 2024 bolts will be 
exposed to contact with liquid water or humidity near 
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L 
Ill 
::, 
C 
Ill ..... 
'< 
I\) 
0 ..... 
0 

< 
' --.J 

Alloy Temper 

5454 0 
H111 
H111 
H112 
0 

H32 
H34 

5456 0 
H116 
H32, H321 
H116 
H32, H321 
H116, H32, H321 

6005 TS 
6005A T61 

-=? 6061 T6, T651 
~ T6, T6510, T6511 

' T6,T651 

-'?'T6 
~T6 

6063 TS 
T5 
T52. 

---;;,rs 
6066 T6, T6510, T6511 

6070 T6, T62. 

5082 T6, T6511 

6105 TS 

6351 T5 
6351 T6 

6463 T6 

7005 T53 

Product* 

Extrusions 
Extrusions 
Extrusions 
Extrusions 
Sheet & Plate 
Sheet & Plale 
Sheet & Plale 

Sheet & Plate 
Sheet & Plate 
Sheet & Plate 
Plate 
Plate 
Plate 

Extrusions 
Extrusions 

Sheet & Plate 
Extrusions 
Roel & Bar 
Drawn Tube 
Pipe 

Extrusions 
Extrusions 
Extrusions 
Extrusions & Pipe 

Extrusions 

Extrusions 

Extrusions 

Extrusions 

Extrusions 
Extrusions 

Extrusions 

Extrusions 

Table 1-1 
BUCKLING CONSTANTS (UNWELDED) (Continued) 

Thickness B. o. c. B, D, c. a, D, c, B., 
in. ksl ksi ksi ksl ksi ksJ ksi 

up thru 5.000 13.3 0.058 152 15.6 0.074 140 15.4 0.475 495 20.7 
up th ru O .500 18.0 0.092 131 21.3 0.11B 120 20.8 0.709 376 28.3 
0.501 to 5,000 18.0 0.092 131 21.3 0.118 120 20.8 0.709 376 28.3 
up thru 5.000 14.5 0.066 146 17.0 0.084 135 16.B 0.531 456 22.6 
0.020 10 3.000 13.3 0.058 152 15.6 0.074 140 15.4 0.475 495 20.7 
0.020 10 2.000 27.7 0.175 105 33.1 0.229 96 31.8 1.249 254 44.1 
0.020 to 1.000 31.4 0.212 99 37.6 0.277 90 36.0 1.473 227 50.2 

0.051 lo 1.500 21.6 0.121 119 25.7 0.156 110 24.9 0.901 499 34.1 
0.188 to 1.250 31.4 0,212 99 37.6 0.277 90 36.0 1.473 227 50.2 
0.188 to 0.499 31.4 0.212 99 37.6 0.277 90 36.0 1.473 227 50.2 
1.251 to 1.500 29.0 0.187 103 34.6 0.245 94 33.2 1.322 244 46.1 
0.501 to 1.500 29.0 0.187 103 34.6 0.245 94 33.2 1.322 244 46.1 
1.501 to 3.000 29.0 0.187 103 34.6 0.245 94 33.2 1.322 244 46.1 

up thru 1.000 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.8 
up lhru 1.000 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.8 
0.010 to 4.000 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.8 
All 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.8 
up lhru 8.000 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.8 
0.025 lo 0.500 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.8 
All 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.8 

up thru 0.500 17.3 0.072 99 19.5 0.086 93 19.2 0.529 275 28.3 
o.soo to 1.000 16.2 0.065 102 18.2 0.077 97 18.0 0.484 290 26.4 
up thru 1.000 17.3 0.072 99 19.5 0.086 93 19.2 0.529 275 28.3 
All 27.6 0.145 78 31.4 0.175 74 30.5 0.978 169 46.1 

All 51.4 0.366 57 59.0 0.451 54 56.1 2.206 112 88.3 

up lhru 2.999 51.4 0.366 57 59.0 0.451 54 56.1 2.206 112 88.3 

0.200 thru 6.000 42.9 0.280 63 49.2 0.343 59 47,0 1.745 131 73.2 
up th ru O .500 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.6 

up thru 1.000 39.4 0.246 66 45.0 0.300 61 43.2 1.558 141 66.6 
up thru 0.750 41.7 0.268 64 47.8 0.329 60 45.8 1.682 134 71.1 

up lhru 0.500 27.6 0.145 78 31.4 0.175 74 30.5 0.978 189 46.1 
up lhru 0.750 48.9 0.334 60 56.2 0.411 56 53.5 2.045 121 84.0 

Do, cl, B,o o,. c,. s. D, c, 
ksi ksl ksi ksl ksl 

0.113 122 23.1 1.117 144 9.4 0.035 181 
0.181 104 31.2 1.668 118 15.5 0.073 141 
0.181 104 31.2 1.668 118 15.5 0.073 141 
0.129 117 25.1 1.249 136 9.4 0.035 181 
0.113 122 23.1 1.117 144 9.4 0-035 181 
0.352 84 47.7 2.939 89 21.9 0.123 119 
0.427 78 54.0 3.465 82 24.7 0.147 112 

0.240 95 37.4 2.120 104 15.S 0.073 141 
0.427 78 54.0 3.465 82 28.4 0.182 104 
0.427 78 54.0 3.465 82 28.4 0.182 104 
0.376 82 49.6 3.112 86 26.5 0.164 108 
0.376 82 49.8 3.112 86 26.5 0.164 108 
0.376 82 49.8 3.112 86 24.7 0.147 112 

0.666 67 64.8 4.458 55 27.2 0.141 79 
0.666 67 64.8 4458 55 27.2 0.141 79 
0.666 67 64.8 4.458 55 27.2 0.141 79 
0.666 67 64.8 4.458 55 27.2 0.141 79 
0.666 67 64.6 4.458 55 27.2 0.141 79 
0.666 67 64.8 4.458 55 27.2 0.141 79 
0.666 67 64.8 4.458 55 27.2 0.141 79 
0.184 103 28.8 1.513 95 11.8 0.040 120 
0.165 106 26.9 1.384 100 11.0 0.036 124 
0.184 103 28.8 1.513 95 11.8 0.040 120 
0.382 81 45.7 2.800 70 19.0 0.082 95 

1.011 58 84.1 6.313 47 35.7 0.212 69 

1.011 58 84.1 6.313 47 35.7 0.212 69 

0.763 64 70.6 4.995 52 29.8 0.162 76 

0.666 67 64.8 4.458 55 27.2 0.141 79 

0.666 67 64.8 4.458 55 27.2 0.141 79 
0.730 65 68.6 4.814 53 28.9 0.155 77 

0.382 81 45.7 2.800 70 19.0 0.082 95 

0.920 61 80.2 5.852 49 34.9 0.201 71 



,;::: 
c,:i 
O') 

Designation 

RT 1 x 1 1/2 x 1/8 
__:;>RT 1 x 2 x 1/8 

RT 1 x 2 1/2 x 1/8 
RT 1 x3 x 1/8 
RT 1 x4x 1/8 

RT 11/4x 2x 1/8 
RT 1 1/4 x 2 1/2 x 1/8 
RT11/4x3x1/8 

RT 1 1/2 x 1 3/4 x 1/8 
RT 1 112 x 2 x 1/8 
RT 1 1/2 x 2 x 1/4 
RT 11/2x21/2 x 1/8 
RT 1 1/2 X 3 X 1/8 
RT 1 1/2 x 3 x 3/16 
RT 1 1/2 x 4 x 1/8 
RT 1 1/2 x 6 x 1/8 

RT 1 3/4 x 2 x 1/8 
RT 1 3/4 x 2 1/4 x 1/8 
RT 1 3/4x21/2x 1/8 
RT 1 3/4 x 2 3/4 x 1 /8 
RT 1 3/4 x 3 x 1/8 

(_ RT 1 3/4 x 31/2 x 1/8 Ill 
:::::J RT 1 3/4 x 4 x 1/8 
C: 

RT 1 3/4 x 4 1/2 x 1/8 $l) 

'< RT 1 3/4 x 5 x 1/8 
I\) RT 1 3/4 x 5 x 3/16 9 RT 1 3/4 x 6 x 1/8 0 

Width 
b 
in. 

1.000 
1.000 
1.000 
1.000 
1.000 

1.250 
1.250 
1.250 

1.500 
1.500 
1.500 
1.500 
1.500 
1.500 
1.500 
1.500 

1.750 
1.750 
1.750 
1.750 
1.750 
1.750 
1.750 
1.750 
1.750 
1.750 
1.750 

Depth Thickness 

d t 
in. in. 

1.500 0.125 
2.000 0.125 
2.500 0.125 
3.000 0.125 
4.000 0.125 

2.000 0.125 
2.500 0.125 
3.000 0.125 

1.750 0.125 
2.000 0.125 
2.000 0.250 
2.500 0.125 
3.000 0.125 
3.000 0.188 
4.000 0.125 
6.000 0.125 

2.000 0.125 
2.250 0.125 
2.500 0.125 
2.750 0.125 
3.000 0.125 
3.500 0.125 
4.000 0.125 
4.500 0.125 
5.000 0.125 
5.000 0.188 
6.000 0.125 

Table 24 
RECTANGULAR TUBES 

Area 
Weight A ,. 

lb/ft in2 in4 

0.662 0.563 0.159 
0.809 0.688 0.332 
0.956 0.813 0.590 
1.10 0.938 0.950 
1.40 1.19 2.04 

0.882 0.750 0.387 
1.03 0.875 0.678 
1.18 1.00 1.08 

0.882 0.750 0.318 
0.956 0.813 0.442 
1.76 1.50 0.719 
1.10 0.938 0.767 
1.25 1.06 1.21 
1.82 1.55 1.68 
1.54 1.31 2.51 
2.13 1.81 7.20 

1.03 0.875 0.497 
1.10 0.938 0.661 
1.18 1.00 0.855 
1.25 1.06 1.08 
1.32 1.13 1.34 
1.47 1.25 1.96 
1.62 1.38 2.74 
1.76 1.50 3.69 
1.91 1.63 4.83 
2.82 2.40 6.91 
2.21 1.88 7.74 

y 

+ 

~ 
Axis x-x Axis y-y 

s, r, Ir Sr ry J 
in3 in. in4 in3 in. in• 

0.212 0.532 0.0811 0.162 0.380 0.161 
0.332 0.695 0,105 0.210 0.391 0.245 
0.472 0.852 0.129 0.258 0.399 0.332 
0.633 1.01 0.153 0.307 0.404 0.422 
1.02 1.31 0.201 0.403 0.412 0.605 

0.387 0.718 0.180 0.288 0.489 0.371 
0.543 0.881 0.219 0.351 0.501 0.510 
0.720 1.04 0.259 0.415 0.509 0.654 

0.364 0.652 0.248 0.331 0.575 0.416 
0.442 0.737 0.278 0.370 0.585 0.511 
0.719 0.692 0.438 0.583 0.540 0.798 
0.613 0.904 0.337 0.449 0.599 0.711 
0.806 1.07 0.396 0.528 0.611 0.919 
1.12 1.04 0.533 0.711 0.586 1.24 
1.25 1.38 0.515 0.686 0.626 1.35 
2.40 1.99 0.752 1.00 0.644 2.25 

0.497 0.753 0.401 0.458 0.677 0.663 
0.588 0.840 0.442 0.506 0.687 0.795 
0.684 0.925 0.484 0.553 0.696 0.931 
0.785 1.01 0.525 0.600 0.703 1.07 
0.892 1.09 0.566 0.647 0.710 1.21 
1.12 1.25 0.649 0.742 0.721 1.50 
1.37 1.41 0.732 0.836 0.730 1.80 
1.64 1.57 0.814 0.931 0.737 2.11 
1.93 1.72 0.897 1.03 0.743 2.41 
2.76 1.70 1.23 1.41 0.717 3.33 
2.58 2.03 1.06 1.21 0.753 3.04 
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MACH INABILITY 
The addition of sulfur and selenium to the 
austenitic grades of material improves the 
machinability of these alloys. These ele
ments, in combination with the chromium 
and manganese in these alloys, fonn 
stringer like inclusions in th0 structure, 
which allow better chip removal. 

For instance, Type 303 has a consid
erably higher sulfur content that enhances 
machining characteristics. This property 
might be very beneficial in the production 
of large bolts or where small production 
runs or specials are needed. 

However, it should be recognized that 
while the 18-8 stainless steels are consid-

ered to have similar corrosion resistance 
to one another, the sulfide stringers in 
Type 303 can result in end grain a!tack at 
cut ends, especially when exposed to 
water or some chemical solutions. 
Accordingly, a designer should specify 
Type 304 when it is known that Type 303 
is not suitable for the application. When in 

Tobie 3 MECHANIC.AL REQUIREMENTS FOR STAINLESS STEEL BOLTS, SCREWS, STUDS AND NUTS (ASTM F593-91) 

MECHANICAL REQUIREMENTS 

BOLTS, SCREWS AND STUDS NUTS 

FULL S lZE BOLTS, MACHINED TEST SPECIMENS OF 
SCREWS, STUDS BOLTS, SCREWS,STUDS PROOF 

YIELD' TENSILE YIELD' TENSILE ELON• HARDNESS LOAD HARDNESS 
GENERAL STRENGTH STRENGTH STRENGTH STRENGTH GATION' ROCKWELL STRESS ROCKWELL 

GRADE' DESCRIPTION min ksi min ksi min ksi min ksi % Min Min ksi Min 

303-A 
Austenitic 
Stainless Steel- 30 75 30 75 20 875 75 B75 

304-A Sol. AnnsaJed 
304 
305 Austenitlc 
316 Stainless Steel- 50 90 45 85 20 B85 90 B85 
384 ColdWor1<;ed 

XM7' 
305-A Austenitic 316-A Stainless Steel- 30 75 30 75 20 B70 75 B70 
384-A Sol. Annealed ')tJ./J7-A' 

304-SH Austenitic Sae See See See See 
305-SH Stainless Steel- Note6 Note6 Note6 Note6 15 C25 Note 6 C20 
316-SH Strain Hardened 

Martensitic 
410-H Stainless Steel- 95 125 95 125 20 C22 125 C22 416-H Hardened and 

Tempered 
Martensitic 

410-HT Stainless Steel- 135 180 135 180 12 C36 160 C36 
416-HT Hardened and 

Tempered 

430 Ferritlc 40 70 40 70 20 875 70 B75 Stainless Stsel-

KEYS TO TABLE 3 NOTES •T\IP930430 

1. Legend of grade designations: -
A--solution annealed 

SH-strain hardened 
H-hardened and tempered at 1100 F min. 

HT-l1ardened and temperecl at 525 F± 50 F 
2. Yield strength Is the stress at which an offset of 0.2% of gauge length 

occurs for all stainless steels. 
3. Elongation is determined using a gauge length of 2 in. or 4 diameters 

of test specimen in accordance with Federal Standard 151, Method 211 . 

4. Loads at minimum yield strength and minimum ultimate tensile 
strength for full size products may be computed by multiplying the 
yield strength and tensile strength stresses as given in Table 3 by the 
stress araa for the product size and thread series as given in Table 5. 

5. Proof loads of nuts (in pounds) may be computed by multiplying the 
proof load stress as given in Table 3 by the stress area for the nut 
size and thread series given in Table 5. 

6. Ausenitic stainless steel, strain hardened bolls, screws, studs and 
nuts shall have the following strength properties: 

BOLTS, SCREWS, STUDS NUTS 

TESTED FULL SIZE MACHINED TEST SPECIMENS 
PROOF LOAD 

PRODUCT SIZE YIELD STRENGTH TENSILE STRENGTH YIELD STRENGTH TENSILE STRENGTH STRESS 
In. min ksl min ksl min ksi min ksi ksi 

to¾in. 100 125 90 115 125 
over ¾ to 1 in. 70 105 65 100 105 

over 1 to 1½ in. 50 90 45 85 90 

5 
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MAG ENTERPRISES LLC 45553 
CUSTOME~ NAME ~ 

DIE NUMBER 

LEG POCKET A-52842 
w t..n ~ Portlo.ncl, OR 97211-0263 -~ 
;s I ~ (800) 547-0790 A I PART NO 1 DATE 5-11-2012 DRA\./ING NUHBER 

<C ~ * DENOTES CRJTlCAL Dl~1ENS!DN OR TOLERANCE 1 . ALUH!NUH ASSDC!AT!DN STANJ}AR!J TOL[RANC£S APPLY 11.D.S. LB/FT 
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1D = So.po. Extrusions l.D. MARK, .015 R. x ,Q\S DEEP U.0.S, I I AREA 3.100 
TYP VALL U,0.S,r ,188 R[F" TYP RAD U.O.S,: .015 6 ? ? PERI 1 . 1 

-: 

.250±.015 

1 

~ 2.076DIA -

l.700DIA 

+ 
ID 

i----- --3,500 -------! 
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Lf) ~ (\J l!:l 7933 NE 2.lst Ave 

MAG ENTERPRISES LLC 45556 
r: CUSTOMER NAME A I DIE NUMBER I 

PART NAME A-52845 
L() w lJl 3 Port\o.ncl, OR 97211-0263 
"'1'" r:5 I i ~800> 547-0790 A PART NO DATE 5-11-2012 DRAWING NUMBER 

LB/F"T 1.439 
<[ "" * DENOTES CRITICAL DIMENSION DR T□LERANCE .4L/JH!NUM ASSOCIATION STIINDARP TDLER.4NC£S APPLY U.D.S. 

ID = So.po. Extrusions I.D. MARK: .015 R. x .015 DEEP U.0.S. TYP \JALL U.O.S.: .250 ±.015 TYP RAD U.O.S.: .QlS 
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DlMEN'!'IONS 

WL!IGHT 

SPAN 

UV STAB(Ll'l'Y 

SURFACE 

A.0.A 

LIGHT P6NlTRA1'1ON 

DEPLECTION 

( 
WARRANTY 

Product Sp_~~ 
--::;;....... •.. --....... 
~ 

NOMINAL HIGHJ.MPACT \ GLASS REINFORC8D 
·, . 

3' X 4' 35.9' X 4 7.6" + TABS 36.3" X 111.;s- + , """ 

4'X4' 47.8" X 47.6" + TABS 40.4" X 48.3" + 1'ABS 

S'U' 59.8" +47.6'' +TABS 60.5" X 4B.3• + TABS 

3 'X4' 14.7 lbs l9.5 lbs 

4.•x4· 19.6 ll,s 26.0 lbs 

5 'X 4' Z4.S lbs 92.5 lbs 

16" 0.(., ALL PROJ)U(."l.'5 

AlA IN6 & HINDERBD AMINE: ADP!TIVES 

SLIP-Rl!SITANT TEXTURE 

COMPLIANT 

INDUSTRY LEADING 43% OPEN AREA (TESTING A VlLADE ON REQUES1') 

16" O.C. SUPPORT 
0.67' 013" 

40 PS! LOAD 

~ -) - 12" OJ:. SUPPORT 
0.30'' 0.17" 

40 PSI LOAD 

'--- ~2 YEAR LIMITED WARRAN'("( 

'\ 

~1.,1 

Colours 

h~!f:!~t,, 

I . . :c: c1p~·CQd 
,Gr:ey:. 

White 

, .:!1..---- ,. - ••. , ...... ··- ·---·-·· ........ ,, .......... ,,.-.• ·-------------•-"---······ ··-·········---··-·-•-···-··--- - - ----·-· -- ........ ·--·-·-- - --•-·-- ..... ..... •··· . 

i 
I 
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/(]~@]@JEAN JOB #2020-11 & 12 N. Clack XVII 

UVLJsu1LDING SYSTEMS 
SHEET NO 1 OF 

CALCULATED BY MCL DATE 
PO Box 110. 9493 Porter Rd. Aumsville, OR 97325 

800.682 .1422 ModernBuildingSystems.com 
CHECKED BY 

SCALE 

STRUCTURAL CALCULATIONS (PER 2018 IBC) FOR 

281 X 641 MODULAR 

MATERIAL SUMMARY MS-1 --> MS-3 

BENDING STRESS 'BS-1--> BS-2 

ROOF FRAMING ANALYSIS RF-1 --> RF-5 

EXTERIOR WALL STUD STUD-1 

FLOOR FRAMING ANALYSIS FLR-1--> FLR-4 

LATERAL FORCE ANALYSIS LFA-1--> LFA-4 

,FOUNDATION ANALYSIS FDN-1 --> FDN-7 

LOADING ANALYSIS L-1--> L-5 

DATE 

EXPIRES: 12/31120-Zi'.) 

2/10/2020 



~ ~ @JllilEAN JOB #2020-11 & 12 N. Clack XVII 

SHEET NO MS-1 OF MS-3 

U V LJsu1LDING SYSTEMS CALCULATED BY MCL DATE 

PO Box 110 • 9493 Poner Rd • Aumsville, OR 97325 

800 .682.1422 Modern Bu ii dingSystems.com 

CHECKED BY 

SCALE 

MATERIAL SUMMARY FOR 

281 X 64' MODULAR 
ROOF FRAMING: 

TYP RF RAFTER USE 2x10 DF #2 @ 24" O.C. 

TYP 6'-0" OR LESS OPENING USE (2) 2 x 8 DF #2 
HOR 

RIDGE BEAM USE (2) MURPHY LVL 3100 Fb -
2.0E, 1.511 W (EA} x 24" D 

COLUMNS: 
ENDWALL COLUMNS USE , (2) 4X6 DF #2 

MIDSPAN COLUMNS USE (2) 3"X3"X3/16" HSS ASTM 

500 GRADE B, Fy=46ksi 

EXTERIOR WALL STUD USE 2X6 DF STUD GRADE@ 16" 

O.C. 

FLOOR FRAMING: 

TYP FLR JOIST USE 2X8 DF #2 @ 16" O.C. 

TYP FLR JOIST SUPPORT BEAM USE 4X8 DF #2 

DATE 

2/10/2020 

SEE RF-1 

iSEE RF-2 

SEE RF-3 

SEE RF-4 

SEE RF-5 

STUD-1 

SEE FLR-1-3 

SEE FLR-4 



~~---l@J@JEAN 
UZ/LJsu1LDING SYSTEMS 

JOB #2020~11 & 12 N. Clack XVII 

SHEET NO MS-2 OF MS-3 

CALCULATED BY MCL DATE 2/10/2020 

PO Box 110 • 9493 Porter Rd. Aumsville, OR 97325 

800.682.1422 ModernBuildingSysterns.com 

CHECKED BY 

SCALE 

DATE 

SHEATHING: 

ROOF USE USE MIN 7/16" SHTG w/ 15 GA STAPLES SEE LFA-1,2 

AT 6" EDGE & 12" FIELD (UNBLOCKED) 

{ESR-1539, TABLE 6) UPGRADE TO 611 & 
8 11

• AT ROOF 

EXT ENDWALLS USE USE MJN 15/32" SHTG w/ 8d (.113) AT SEE LFA-1 

6" EDGE & 12" FIELD (BLOCKED) (ESR-

1539, TABLE 8) 

EXT SIDEWALLS USE USE MIN 15/32" SHTG w/ 8d (.113) AT SEE LFA-2 

611 EDGE & 12" FIELD (BLOCKED) (ESR-

1539, TABLE 8) 

FLOOR USE USE MIN 19/32" SHTG w/ 8d (.113) AT SEE LFA-1,2 

6" EDGE & 12" FIELD (UNBLOCKED) (ESR-

1539, TABLE 6) UPGRADE TO 23/32" 

SHTG AT 611 & 8". AT FLOOR 

MOBILE UNIT TO CHASSIS USE N/A SEE FDN-4 



JOB #2020-11 & 12 N. Clack XVII 

PO Box 110 • 9493 Porter Rd• Aumsville, OR 97325 

800.682.1422 ModernBuildingSystems.com 

CHECKED BY 

SCALE 

DATE 

SHEAR WALL HOLD DOWNS USE USE MIN SIMP CS-18 w/ 14) SEE LFA-3 

N-lO's EA END 

SIDEWALL TOP PLATE SPLICE USE USE MIN 4 ft SPLICE w/ SEE LFA-4 

(12) 12d1s (.131) EA END 

ENDWALL TOP PLATE SPLICE USE USE MIN SIMP CS-18 w/ (4) SEE LFA-4 

N-101s EA END 

RIDGE BEAM TO RIDGE BEAM USE USE MIN (6) - 5/8 in DIA SEE LFA-4 

CONNECTIONS M.B.'s AT RIDGE BEAM 

FOUNDATION: 

TYP EXT FTG USE USE+/- 16 in, SQ. PADS OR 2 x 12 x 24 SEE FDN-1 

in. P.T. PADS AT 6' O.C. 

TYP INTERIOR FTG USE USE +/-16 in. SQ. PADS OR 2 x 12 x 24 SEE FDN-1 

in P.T. PADS AT 6' O.C. 

ENDWALL COLUMN FTG USE (2) (FLAT) P.T. HF #2, 6 x 8 SEE FDN-3,5 

x 4' L 

CNTR COLUMN FTG USE (5) (FLAT} P.T. HF #2, 4 x 8 

x 4' L 

CNTR COLUMN FTG POST USE (2} DF #2, 6 x 10 x 3 'L 

MOD TRANSVERSE ANCHORS USE USE MIN (5) HOLD DOWNS AT EA 

SIDEWALL 

MOD LONGITUDINAL ANCHORS USE USE MIN (3) HOLD DOWNS AT EA 

ENDWALL 

SEE FDN-3,6 

SEE FDN-3,7 

SEE FDN-4 

SEE FDN-4 



SIZE 

MODERN BUILDING SYSTEMS, INC. 
9493 Porter Road SE* PO Box 110 

AUMSVILLE, OREGON 97325 
503-749-4949 

Fax 503-749-4950 

Fb- BENDING STRESS DESIGN VALUE 

C0 - LOAD DURATION FACTOR 

CF - SIZE FACTOR 

Cr - REPETITIVE MEMBER FACTOR 

M.O.E. 
SPECIES (x10"6) Fb (psi) CF 

JOISTS AND RAFTERS 
2x8 DF #1 & Btr 1.8 1200 1.2 

DF#l 1.7 1000 1.2 
DF#2 1.6 900 1.2 
SPF #1 /#2 1.4 875 1.2 
Hf #2 1.3 850 1.2 

2 X 10 DF Sel Struct 1.9 1500 1.1 
DF#l & Btr 1.8 1200 1.1 
DF#1 1.7 1000 1.1 
HF#l 1.5 975 1.1 
DF#2 1.6 900 1.1 
SPF #1 /#2 1.4 875 1.1 
HF #2 1.3 850 1.1 

HEADERS 
4x4 OF#2 1.6 900 1.5 

4x6 DF#2 1.6 900 1.3 

4x8 DF#2 1.6 900 1.3 

4x10 DF#2 1.6 900 1.2 

BENDING STRESSES 
SHEET NO BS-1 OF BS-2 

CALCULATED BY MCL DATE 1/13/2020 

CHECKED BY DATE 

SCALE 

BASED ON 2018 NDS 

FLOORS OR 
ROOFS ROOFS 

F'bw/o F'b w/ 
DURATION DURATION 

Cr {psi) C0 (Snow) (psi) 

1.15 1656 1.15 1904 
1.15 1380 1.15 1587 
1.15 1242 1.15 1428 
1.15 1208 1.15 1389 
1.15 1173 1.15 1349 

1.15 1898 1.15 2182 
1.15 1518 1.15 1746 
1.15 1265 1.15 1455 
1.15 1233 1.15 1418 
1.15 1139 1.15 1309 
1.15 1107 1.15 1273 
1.15 1075 1.15 1237 

N/A 1350 1.15 1553 

N/A 1170 1.15 1346 

N/A 1170 1.15 1346 

N/A 1080 1.15 1242 
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TABLE 1-REFERENCE DESIGN PROPERTIES (ALLOWABLE STRESS DESIGN) f OR MURPHY LVL · 

PROPERTY 
DESIGN STRESS (psi) '11 

2,250Fb-1,5E 2,750 Fb•1.8E 2,850 Fb•1,9E 2,950 Fb-2.0E 3,100 Fb-2.0E 3,100 Fb-2.1 E 3,100 Fb·2.2E 
Joist' 2,250 2,750 2,850 2,950 3,100 3,100 3,100 

Bending (F~) 
Plank 2,200 2,750 2,800 2,950 3,100 3,100 3,100 

Tension parallel to grain (F,) • 1.350 1,950 1,950 2,100 2,100 2,100 2,100 

Longitudinal shear Joist 285 285 285 290 290 290 290 
{F.) Plank 150 150 150 150 150 150 150 

Compression parallel (F cl ) 2,350 2,350 2,350 3,200 3,200 3,200 3,200 

Compression Joist 750 750 750 750 750 750 750 
perpendicular (F,_i) Plank 450 450 550 550 550 550 550 

Modulus of Joist 1,5 X 106 1.8x106 1.9 X 106 2.0 X 106 
2.0 X 106 

2.1 X 105 2.2 X 108 

Elasticity", E Plank 1.4 X 108 
1.8x106 1.9x 106 2.0 X 106 2.0 X 106 2.1 X 106 2.2 X 106 

For SI: 1 psi = 6.9 kPa. 
1
The tabulated values are design values for normal duration of load. All values, except for E and F ,,_, may be acljustoo for other load durations as permitted by the 

code. Toe design stresses are limited to conditions in which the average equilibrium moisture content of solid-sawn lumber Is less than 16 percent. 
2
Raference design values must be adjusted, as applicable, in accordance with ~lion 8.3 of the NDS. 

'Joist= lood parallel to gluelines. Plank= load perpendicular to glu()lines. 

"The tabulated values are based on a reference depth of 12 Inches. For other depths, when loaded edgewise, Iha allowable bending stress (F,) shall be modified 
by (12/d)0·'" where d = depth in inches. For depths l0ss than 2'12 inc:hes, the factor for the 2112-lnch depth must be used. 

"The values published In Table 1 are based on a reference length of 3 feet. For other lengths, the allowable tensile stress must be modlfted by (31ti°''1. where t = 
length In feet. For lengths less than 3 feet, the unadjusted allowable tension stresses in Table 1 are used. 
"The reference E values are the app!lrent moduli of elasUclty, Which include the effects of shear deformation. When calculating total defiection, standard 
engineering lonnulae for the pure bending deflection are sufficient, 

TABLE 2~ASTENER DESIGN FOR MURPHY LVL· EQUIVALENT SPECIFIC GRAVITY1 

NAILS BOLTS 

Withdrawal Load Lateral Load Lateral Load 

Installed In Edge Installed in Face Installed In Edge Installed in Face Installed In Face 

Parallel to Grain I Perpendicular to Grain 
0.49 0.50 0.50 0.50 0.50 l 0.50 

'Fastener values based on the equivalent specific gravities in the above table are for normal load duration and may be adjusted using the load duration factors In 
accordance with 1he code. 

TABLE 3---MINIMUM ALLOWABLE NAIL SPACINGS FOR MURPHY LVL1 

THICKNESS (in.) ORIENTATION NAIL S1ZE2
·• MINIMUM END MINIMUM NAIL SPACING (IN.) 

(COMMON OR BOX) DISTANCE (in.) Single Rew Multiple Rows"'" 

8d and smaller 2112 4 
Edge6 

10d and 12d 2.'1, 4 NR8 

111.:;; thickness< 1112 
16d 31

/2 5 

8d and smaller 1 '12 3 3 
Face7 10d and 12d 1''2 3 3 

16d 1112 5 5 

8d and smaller 2112 3 4 

Edge" 10d and 12d 3112" 4 5 

.? 11
/2 

16d 3112 5 610 

8d and smaller 1112 3 3 
Face7 1 Od and 12d 1112 3 3 

16d 1
1 
I 2 5 5 

For 51: 1 inch= 25.4 mm. 
1Edge distance mus! be sufficient to prevent splitting. 
2
16d sinkers (0.148inch x 3

1
14 inches) may be spaced the same as a 12d common wllll nail (0.148 inch x3'Io inches). 

3
Fastener sizes and closest on-canter spacing not specifically de$Cribed above are beyond the scope of this report. 

4
Multiple rows in lhe edge orientation must be spaced 112 inch or more from each other and offl;et one-hat! of the tabulated minimum nail spacing. as shown in 

Figure,_ 

"Mui~ pie rows must be equally spa cad from the cante ~ine of the nan-ow face axis. 

"Nail penetration for edge nailing must not exesaed 2 inches for 16d nails {common or box) or 21/ 2 inches for 1Od and 12d nails (common or box). 
7
Tabulated closest on-center spacing for face orienta~on is applicable to nails that are Installed in rows parallel to the grain (lenglh} of the LVL. For nails installed In 

rows perpendioular to the direction of grain {Width/depth) of the LVL, the closest on-center spacing for face orientation must be sufficient to prevent splitting of the 
LVL. 

'Not recommended. 

9Minimum end distanc;i may be reduc&d to 2''2 Inches for single row nailing. 
10

Minimum nail spacing may be reduced to 5 Inches when the LVL is 1314 Inches or thicker. 
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DESCRIPTION: TYP ROOF RAFTER - 2020-11 & 12 

CODE REFERENCES 
Calculations per NOS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set : IBC 2018 

Material Properties 

Analysis Method: Allowable Stress Design 
Load Combination lBC 2018 

Wood Species 
Wood Grade 

: Douglas Fir - Larch 
: No.2 

Fb+ 
Fb
Fc-P~I 
Fe- Perp 
Fv 
Ft 

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling 

0 
D(0.024l S(0.06) 

2x10 

Span= 13.580 fl 

900.0 psi 
900.0 psi 

1,350.0 psi 
625.Opsi 
180.0 psi 
575.0 psi 

E : Modulus of Elasticity 
Ebend- xx 1,600.0 ksi 
Eminbend- xx 580.0ksi 

Density 31.21 o pcf 
Repetitive Member Stress Increase 

1 
Applied Loads Service loads entered. Load Factors will be applied for calculations. 

Beam self weight calculated and added to loads 
Uniform Load: D = 0.0120, S = 0.030 ksf, Tributary Width= 2.0 ft, (Roof Dead Load and Snow Load) 

DESIGN SUMMARY 
Maximum Bending Stress Ratio 

Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward Total Deflection 
Max Upward Total Deflection 

Vertical Reactions 
Load Combination 
Overall MAXimum 
Overall MINimum 
DOnly 
-+-O+S 
+0-+-0.750S 
-+-0.600 
sonly 

= 

= 

= 

0.747': 1 
2x10 

1,125.10psi 
1,505.67psi 

-+O+S 

Maximum Shear Stress Ratio 
Section used for this span 

6.733ft 
Span# 1 

0 .294 in Ratio = 
0.000 in Ratio= 
0 .426 in Ratio = 
0.000 in Ratio= 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

554>=360 
0<360 

382 >=240 
0<240 

Support nolaiion : Far left is #1 

Support 1 
0.591 
0.407 
0.183 
D.591 
0.489 
0.110 
0.407 

Support 2 
0.591 
0.407 
0.183 
0.591 
0.489 
0.110 
0.407 

= 

= 

Values in KIPS 

0.277: 1 
2x10 

57.43 psi 
207.00 psi 

+D+S 
12.895ft 

Span# 1 
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DESCRIPTION: UP TO 6-'0" OPENING HDR - 2020-11 & 12 

CODE REFERENCES 
Calculations per NOS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set: IBC 2018 

Material Properties 

Analysis Method : Allowable Stress Design 
Load Combination JBC 2018 

Wood Species : Douglas Fir - Larch 
Wood Grade : No.2 

Fb+ 
Fb-
Fc -Prll 
Fe - Perp 
Fv 
Ft 

Beam Bracing : Beam bracing is defined as a set spacing over all spans 
Unbraced Len ths 
First Brace starts at ft from Left-Most support 
Regular spacing of lateral supports on length of beam = 1.330 ft 

0 (0.10104, S(0.2526) 

2-2x8 

Span = 6.50 ft 

900.0psi 
900.0psi 

1,350.0 psi 
625.0psi 

95.0 psi 
575.0psi 

e I · : I 

E : Modulus of Elasticity 
Ebend-xx 1,600.0ksi 
Eminbend-xx 580.0ksi 

Density 32.210pcf 

Applied Loads Service loads entered. Load Factors will be applied for calculations. 

Beam sew weight calculated and added to loads 
Uniform Load : D = 0.0120, S = 0.030 ksf, Tributary Width = 8.420 ft, (1/2 Roof span and up to 18" overflang) 

DESIGN SUMMARY 
Maximum Bending Stress Ratio 

Section used for this span 

Load Combination 
Location ot maximum on span 
Span # where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward Total Deflection 
Max Upward Total Deflection 

Vertical Reactions 
Load Co rnbination 
Overall MAXimum 
Overall MINimum 
D Only 
+D+S 
-t0<-0.750S 
<-0.60D 
sonly 

= 
= 

0.698; 1 
2-2x8 

864.44psi 
1,238.85psi 

+D+S 
3.223ft 

Span# 1 

Maximum Shear Stress Ratio 
Section used for this span 

0.067 in Ratio = 
0.000 in Ratio= 
0.096 in Ratio= 
0.000 in Ratio = 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

1156>=360 
0<360 

814>=240 
0<240 

Support notation : Far left Is #1 
Support 1 

1.165 
0.821 
0.344 
1.165 
0.960 
0.207 
0.821 

Support2 
1.165 
0.821 
0.344 
1.165 
0.960 
0.207 
0.821 

::: 

Values in KIPS 

Design OK 
0.600: 1 
2-2x8 
65.50 psi 

109.25 psi 
+D+S 
0.000ft 

Span# 1 
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DESCRIPTION: (2) LVL RIDGE BEAM· 2020-11 & 12 

CODE REFERENCES 
Calculations perNDS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set : IBC 2018 

Material Pro erties 
Analysis Method: Allowable Stress Design 
Load Combination lBC 2018 

Wood Species 
Wood Grade 

: Murphy LVL 3100Fb-2.0E x24" Deep 
: Manufactured 

Fb+ 
Fb-
Fc-P~I 
Fc-Perp 
Fv 
Ft 

Beam Bracing : Beam bracing is defined as a set spacing over all spans 

Unbraced Lengths 
First Brace starts at ft from Left-Most support 
Regular spacing of lateral supports on length of beam = 4.0 ft 

2,736.0 psi 
2,736.0psi 
3,200.0psi 

750.0 psi 
290.0 psi 

2,100.0psi 

• I · : I 

E : Modulus of Elasticity 
Ebend- xx 2,000.0 ksi 
Eminbend -xx 1,800.0ksi 

Density 35.0pcf 

(2) Murphy LVL 24" Deep 

Span = 32.0 ft 

(2) Murphy LVL 24" Deep 

Span = 32_0 fl 

A~plied Loads Service loads entered. Load Factors will be applied for calculations. 

Beam self weight calculated and added to loads 
Loads on all spans ... 

Uniform Load on ALL spans: D = 0.01050, S = 0.030 ksf, Tributary Width= 13.50 ft 
DESIGN SUMMARY 

Maximum Bending Stress Ratio 
Section used for this span 

0.9861 
(2) Murphy LVL 24" D 

Maximum Shear Stress Ratio 
Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 

LMax Downward Total Deflection 
Max Upward Total Deflection 

Vertical Reactions 
Load Combination 

Overall MAXimum 
Overall MINimum 
DOnly 
+D+S 
+0-+-0.750S 
+-0.GOD 
sonly 

= 

= 

3,009.33psi 
3,053.25psi 

+D+S 
32.000ft 

Span# 1 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

0.579 in 
0.000 in 
0.806 in 
0.000 in 

Ratio= 
Ratio= 
Ratio= 
Ratio= 

663>=360 
0<360 

476>=240 
0<240 

Support 1 
6,771 
4860 
1.911 
6.771 
5.556 
1.147 
4.860 

Sup port notation : Far left is #1 

Sup port 2 Support 3 

22.570 6.771 
16.200 4S60 
6.370 1.911 

22.570 6.771 
18 .520 5.556 
3.822 1.147 

16.200 4.860 

Design OK 
0.637: 1 

(2) Murphy LVL 24" D 
= 212.46 psi 
= 333.50 psi 

+D+S 
= 30.074 ft 
= Span#1 

Values in KIPS 
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DESCRIPTION: END COLUMN FOR RIDGE BEAM 1 OF 2 REQ'D EA END - 2020-11 & 12 

Code References 
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combinations Used: IBC 2018 

General Information 
Analysis Method: Allowable Stress Design 
End fixities Top & Bottom Pinned 
Overall Column Height 

( used for non-slender calculations J 
Wood Species Douglas Fir - Larch 
Wood Grade No.2 
Fb + 900.0 psi 
Fb - 900.0 psi 
Fe - Prll 1,350.0 psi 
Fe - Perp 625.0 psi 

Fv 
Fl 
Density 

10.170 ft 

95.0 psi 
575.0 psi 

32.210 pcf 

Wood Section Name 
Wood Gradlng/Manuf. 
Wood Member Type 

Exact Width 
Exact Depth 

Area 
Ix 
ly 

4x6 
Graded Lumber 
Sawn 

3.50 in Allow Stress Modification Factors 
5.50 in Cf orCv for Bending 1.30 

19 .2 50 inA2 Cf or Cv for Compression 1.10 
48.526 inh4 Cf or Cv for Tension 1.30 
19.651 inA4 Cm : Wet Use Factor 1.0 

Ct : Temperature Factor 1 . 0 

E: Modulus of Elasticity ... 
Basic 
Minimum 

x-x Bending 
1,600.0 

580.0 

y-y Bending 
1,600.0 

580.0 

Cfu : Flat Use Factor 1.0 
Axial Kl: Built-up columns 1.0 NOS 15.3.2 

1,600.0 ksi Use Cr: Repetitive? No 
Brace condition for deflection (buckling) along columns : 

X-X (width} axis : Unbraced Length for buckling ABOUT Y-Y Axis= 1 fl, K = 1.0 
Y-Y (depth) axis : Unbraced Length for buckling ABOUT X-XAxis = 10.170 ft, K = 

A lied Loads Service loads entered. Load Factors will be applied for calculations. 

Column self wei!'.lht included : 43. 791 lbs ~ Dead Load Factor 
AXIAL LOADS ... 

1/2 of Ridoe Beam Rxt@ end: Axial Load at 10.170 ft, Xecc = 1.0 in, D = 0.9560, S"' 2.430 k 
DESIGN SUMMARY 

Bending & Shear Check Results 
PASS Max, Axial-+Bending Stress Ratio = 0.2710 : 1 

Load Combination +D+S 
Governing ND$ Forumla Comp+ Myy, NDS Eq. 3.9-3 
Location of max.above base 1 0 .1 02 ft 
At maximum location values are .. . 

Applied Axial 
Applied Mx 
Applied My 
Fe: Allowable 

PASS Maximum Shear Stress Ratio= 
Load Combination 
Location of max.above base 
Applied Design Shear 
Allowable Shear 

3.430k 
0.0 k-ft 

-0.2803 k-ft 
817.95psi 

0.01979: 1 
+D+S 

10.170ft 
2.162-psi 

109.250 psi 

Maximum SERVICE Lateral Load Reactions .. 
TopalongY-Y 0.0 k BottomalongY-Y 
Top along X-X O .02775 k Bottom along X"X 

Maximum SERVICE Load Lateral Deflections . .. 

0.0 k 
0.02775 k 

Along Y-Y 0.0 in at 0.0 ft above base 
for load combination : nla 

Along X-X -0.1038 in at 5.938 ft above base 
for load combination : +D+S 

0th er Factors used to calculate allowable stresses .. . 
Bending Compression 
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DESCRIPTION: CNTR COLUMN FOR RIDGE BEAM 1 OF 2 REQ'D • 2020-11 & 12 

Code Referenc&S 
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16 
Load Combinations Used: IBC 2018 

General Information 

Steel Section Name : 
Analysis Method: 
Steel Stress Grade 
Fy : Steel Yield 
E : Elastic Bending Modulus 

HSS3X3X3/16 
Allowable Strength 

46.0 ksi 
29,000.0 ksi 

Overall Column Height 10.170 ft 
Top & Bottom Fixity Top & Bottom Pinned 

Brace condition for deflection (buckling) along columns : 
X-X (width) axis : 

Unbraced Length for buckling ABOUT Y-Y Axis= 10.170 It, K = 1.0 
Y-Y (depth} axis : 

UnbracedLengthforbucklingABOUT X-XAxis = 10.170ft, K= 1.0 

Applied Loads Service loads entered. Load Factors will be applied for calculations. 

Column self weight included : 69.674 lbs• Dead Load Factor 
AXIAL LOADS ... 

1/2 OF RIDGE BEAM RXT: Axial load at 10.170 ft, Xecc = 1.0 in, D = 3.185, S = 8.10 k 

DESIGN SUMMARY 
Bending & Shear Check Results 

PASS Max. Axial+Bending Stress Ratio = 0.6551 : 1 Maximum Load Reac1ions .. 
Load Combination +D+S Top along X-X 
Location of max.above base 10.102 ft Bottom along X-X 
At maximum location values are . Top along Y-Y 

Pa: Axial 11.355 k Bottom along Y-Y 
Pn /Omega: Allowable 24.083 k 
Ma-x : Applied 0.0 k-ft Maximum Load Deflections ... 

Mn-x / Omega : Allowable 4.522 k-ft Along Y-Y 0.0 in 

Ma-y: Applied -0.9341 k-fl 
for load combination : 

Mn-y I Omega: Allowable 4.522 k-ft Along X-X -0.1525 in 
for load combination :+D+S 

PASS Maximum Shear Stress Ratio= 0.006488 : 1 
Load Combination +D+S 
Location or max.above base 0.0 ft 
At maximum location values are . .. 

Va: Applied 0.09247 k 
Vn / Omega : Allowable 14.252 k 

0.09247 k 
0.09247 k 

0.0 k 
0.0 k 

at 0.0ft above base 

al 5.938ft above base 
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DESCRIPTION: EXTERIOR WALL STUD ANALYSIS- 2020-11 & 12 

Code References 
Calculations per NOS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combinations Used: IBC 2018 

General Information 
Analysis Method: Allowable Stress Design 
End Fixities Top & Bottom Pinned 
Overall Column Height 

( Used for non-slender calculations) 

Wood Species Douglas Fir - Larch 
Wood Grade Stud 
Fb + 700.0 psi 
Fb- 700.0 psi 
Fe - Prll 850.0 psi 
Fe - Perp 625.0 psi 

Fv 
Fl 
Density 

8.0 ft 

95.0 psi 
450.0 psi 
31.20 pcf 

Wood Section Name 
Wood Grading/Manul. 
Wood Member Type 

Exact Width 
Exact Depth 

Area 
Ix 
ly 

2x6 
Graded Lumber 
Sawn 

1.50 in Allow Stress Modification Factors 
5.50 in CforCvforBendlng 

8.250 inA2 ClorCvforCompression 
2 o. 79 7 in"4 Cf or Cv for Tension 

1.547 in"4 Cm : Wet Use Factor 
Ct: Temperature Factor 

Cfu : Flat Use Factor 

1.0 
1.0 
1.0 
1.0 
1.0 

E : Modulus of Elasticity . . , x-x Bending 

1,400.0 
510.0 

y-y Bending 
1,400.0 

510.0 

Axial Kf : Bu iH-up columns 
1.0 
1.Q NOS 15.3.2 

Yes Basic 
Minimum 

1,400.0 ksi Use Cr: Repetitive? 
Brace condition for deflection (buckling) along columns : 

X-X (width) axis : Unbraced Length for buckling ABOUT Y-Y Axis= 1.0 ft, K = 1.C 
Y-Y (depth) axis : Unbraced Length for buckling ABOUT X-X Axis= 8.0 fl, K = 1.C 

Applied Loads Service loads entered. Load Factors will be applied for calculations. 

Column selfweiQht included: 14.30 lbs• Dead Load Factor 
AXIAL LOADS ... 

SL= 30 psf & up to 18' O.H.: Axial Load at 8.0 ft, Xecc = 1.0 in, D = 0.2410, S = 0.3360 k 
BENDING LOADS ... 

Lat. Uniform Load creatin!'.l Mx-x, W = 0.0640 k/ft 
DESIGN SUMMARY 

Bending & Shear Check Results 
PASS Max. Axial+Bending Stress Ratio = o.5031 : 1 

Load Combination +D-+-0,60W 
Governing NDS Forumia,p + Mxx + Myy, NOS Eq. 3.9-
Location of max.above base 4.242 ft 
Al maximum location values are . . 

Applied Axial 
Applied Mx 
Applied My 
Fe: Allowable 

PASS Maximum Shear Stress Ratio= 
Load Combinafion 
Location of max.above base 
Applied Design Shear 
Allowable Shear 

0.2553 k 
0.3061 k-ft 

-0.01065 k-ft 
945.22 psi 

0.1837: 1 
+D-+0.60W 

0.0ft 
27.927 psi 
152.0 psi 

Maximum SERVICE Lateral Load Reactions .. 
TopalongY-Y 0.2560 k BottomalongY-Y 0.2560 k 
TopalongX-X 0.006010 k Bottom along X-X 0.006010 k 

Maximum SERVICE Load Lateral DeHectlons ... 
Along Y-Y 0.2048 in at 4.027 ft above base 

for load combination: W Only 
AlongX-X -0.1589 in at 4.671 ft abovebase 

for load com bi nation : +D+S 
Other Factors used to calculate allowable stresses . .. 

Bending Compression Tension 



Project Title: N .. Clack XVIII 
Engineer: MCL 
Project ID: 2020-11 & 12 
Project Descr: 28 x 64 Modular Classroom 

l?O B.m:. 110. 51493 Po~ Ft4 • AllmSVilte, Oft 97325' 

800.682.1422 ModemBuidl"3S1"Sl<ms.com \:L (.? •· l C,'F fl.'2---4, 
Printed: 11 FEB 2020, 10:55AM 

Wood Beam File = C:\Projects\ENERCA~4\2020-H.CLA\2020-11 and 2020-12 Struct Calcs.ec6 
Software popyoghlHIERCALC, INC. 198t2019, Build:12.19.11.29 . 

DESCRIPTION: TYP FLOOR JOIST- DIST LOAD {OFFICE) - 2020-11 & 12 

CODE REFERENCES 
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set: IBC 201B 

Material Properties 
Analysis Method; Allowable Stress Design 
Load Combination lBC 2018 

Wood Species ; Douglas Fir - Larch 
Wood Grade : No.2 

Fb+ 
Fb
Fc-Prll 
Fc-Perp 
Fv 
Ft 

Beam Bracing : Beam bracing is defined as a set spacing over all spans 

Unbraced Len ths 
First Brace starts at ft from Left-Most support 
Regular spacing of lateral supports on length of beam = 2.0 ft 

: : : 

900.0psi 
900.0 psi 

1,350.0 psi 
625.0 psi 
95.0 psi 

575.0 psi 

• I • : • 

E : Modulus of Elasticity 
Ebend-xx 1,600.0 ksi 
Eminbend -xx 580.0 ksi 

Density 32.210pcf 
Repetitive Member Stress Increase 

: 
2x8 2x8 l 

Span = 6.920 ft 

Applied Loads 
Beam sel weight calculated and added to loads 
Loads on all spans ... 

Span= 6.920 ft 

Service loads entered. Load Factors will be applied for calculations. 

Uniform Load on ALL spans: D = 0.010, L = 0.050 ksf, Tributary Width= 1.330 ft 

DESIGN SUMMARY 
Maximum Bending Stress Ratio 

Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward Total Deflection 
Max Upward Total Deflection 

Vertical Reactions 
Load Combina1ion 

Overall MAXimum 
Overall MINimum 
D Only 
-,{l-<{_ 

+D-+-0.750L 
-+-0.60D 
LOnly 

= 

= 

= 

0.317: 1 
2x8 

449.50psi 
1,416.05psi 

+O+l 
0,000ft 

Span #2 

Maximum Shear Stress Ratio 
Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

0.019 in 
0.000 in 
0.024 in 
0.000 iii 

Ratio= 
Ratio= 
Ratio= 
Ratio= 

4363>=360 
0<360 

3528>=240 
0<240 

Support 1 
0.213 
0.173 
0.041 
0.213 
0.170 
0.024 
0.173 

Support notation: Far left is #1 

Support2 
0.711 
0.575 
0.136 
0.711 
0.568 
0.082 
0.575 

Support 3 
0.213 
0.173 
0.041 
0.213 
0.170 
0.024 
0.173 

= 
= 

= 

Values in KIPS 

Design OK 
0.447: 1 

2x8 
42.46 psi 
95.00 psi 

+O+l 
6.920ft 

Span# 1 



Project TiUe: N. Clack XVIII 
Engineer: MCL 
Project ID: 2020-11 & 12 
Project Descr:28 x 64 Modular Classroom 

PO 8oM: 110 • 94.93 Port~t Rd "AumS'U'ille, Oft 9132~ 
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DESCRIPTION: TYP FLOOR JOIST - PT LOAD atCNTR (OFFICE)- 2020-11 & 12 

CODE REFERENCES 
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set: IBC 2018 

Material Properties 
Analysis Method: Allowable Stress Design 
Load Combination lBC 2018 

Wood Species 
Wood Grade 

: Douglas Fir - Larch 
:No.2 

Fb + 
Fb
Fc-Prll 
Fe - Perp 
Fv 
Ft 

Beam Bracing : Beam bracing is defined as a set spacing over all spans 

Unbraced Len ths 
First Brace starts at ft from Left-Most support 
Regular spacing of lateral supports on length of beam = 6.0 ft 

* v 
L{0.4) 

¢ f .. 
* : 

900.0 psi 
900.0 psi 

1,350.0psi 
625.0 psi 

95.0 psi 
575.0 psi 

t I .. : I 

E : Moclu/us of Elasticity 
Ebend-xx 1,600.0ksi 
Eminbend-xx 580.0ksi 

Density 32.210pcf 
Repetitive Member Stress Increase 

* : ~ 2x8 

D~i:30) 
2x8 

~ 

Span = 6.920 ft Span= 6.920 ft 

Applied Loads Service loads entered. Load Factors will be applied for calculations. 

Beam self weight calculated and added to loads 
Loads on all spans ... 

Unttorrn Load on ALL spans: D = 0.010 ksf, Tributary Width= 1.330 ft 
Load for Span Number 1 

Uniform Load: L = 0.40 klft, Extent= 2.20 ->> 4.70 ft, Tributary Width= 1.0 fl, (2k pt load over 2 joists; 1k on 1 joist (dist)) 
DESIGN SUMMARY 

Maximum Bending Stress Ratio = 
Section used for this span 

= 
Load Combination 
Location of maximum on span = 
Spari # where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward Total Deflection 
Max Upward Total Deflection 

0.832 1 
2x8 

1,066.63psi 
1,271.74 psi 

-tD+L 
3.198ft 

Span# 1 

Maximum Shear Stress Ratio 
Section used for this span 

0.107 in Rafo = 
-0.044 in Ratio= 
0 .111 in Ratio = 

-0.040 in Ratio= 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

776>=360 
1881 >=360 
745>=240 

2054>=240 

= 

= 

= 

Vertical Reactions Support notation : Far left Is #1 Values in KIPS 
Load Combination 
Overall MAXimum 
Overall MINimum 
DOnly 
-+O+l 
-+0-+-0.750L 
-+-0.60D 
L Only 

Support 1 

0.453 
0.412 
0.041 
0.453 
0.350 
0.024 
0.412 

Sup port 2 Support 3 
0.814 -0.090 
0.678 -0.026 
0.136 0.041 
0.814 -0.049 
0.644 -0.026 
0.082 0.024 
0. 678 -0 .090 

Desi n OK 
0.939: 1 

2x8 
89.25 psi 
95.00 psi 

-t{)+L 
6.338ft 

Span# 1 



Project TiUe: N. Clack XVIII 
Engineer: MCL 
Project ID: 2020-11 & 12 

PO lo,: 11a .. 9493 Porter Rd• AI.Jnmrilfe, 0~ 97325 

800.682.1412 Mod om B~ldlnaSV<tem<eom 

Project Descr:28 x 64 Modular Classroom A . 

~"1_Q ... 3 c:F ~,...i-r 
Printed: 11 FEB 2020, 10:57AM 

Wood Beam File " C:\Projects\EN ERCA-4\2020-1-1 .CLA\2020-11 aid. 2020-12 Struct Calcs.ec6 . 
Software copyright ENERCALC. INC 1983-2019"BuiJd:12.19,11.29. 

DESCRIPTION: TYP FLOOR JOJST - PT LOAD at SUPPORT (OFFICE) - 2020-11 & 12 

CODE REFERENCES 
Calculations per NOS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set: IBC 2018 

Material Pro erties 
Analysis Method : Allowable Stress Design 
Load Combination !BC 2018 

Wood Species : Douglas Fir - Larch 
Wood Grade : No.2 

Fb+ 
Fb-
Fc-Prll 
Fe- Perp 
Fv 
Ft 

Beam Bracing : Beam bracing is defined as a set spacing over all spans 

Unbraced Len ths 
Firs1 Brace starts at ft from Left-Most support 
Regular spacing of lateral supports on length of beam = 6.0 ft 

§ 

900.0 psi 
900.0 psi 

1,350.0 psi 
625.0psi 
110.0psi 
575.0 psi 

I 

E : Modulus of Elasticity 
Ebend- xx 1,600.0 ksi 
Eminbend - xx 580.0ksi 

Density 32.210pcf 
Repetitive Member Stress Increase 

: 
2x8 2x8 

Span = 6.920 ft Span = 6.920 ft 

Applied Loads Service loads entered. Load Factors will be applied for calculations. 

Beam sett weight calculated and added to loads 
Loads on all spans ... 

Uniform Load on ALL spans: D = 0.010 ksf, Tributary Width= 1.330 ft 
Load for Span Number 1 

Uniform Load : L = 0.40 klft, Extent= 0.60 ->> 3.10 ft, Tributary Width = 1.0 ft, (2k pt load over 2 joists; 1k on 1 joist (dist)) 
DESIGN SUMMARY 

Maximum Bending Stress Ratio 
Section used for this span 

Load Combination 
= 

Location of maximum on span = 
Span # where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward To1al Deflection 
Max Upward Total Deflection 

0.73,4; 1 
2x8 

932.88psi 
1,271.74psi 

+O+L 
2.268ft 

Span# 1 

Maximum Shear Stress Ratio 
Section used for this span 

0.084 in Ratio= 
-0.029 in Ratio= 
0.089 in Ratio = 

-0.026 in Ratio= 

Load Combination 
Location of maximum on span 
Span # where maximum occurs 

987>=360 
2815>=360 
937>=240 

3213 >=240 

= 

= 

Vertical Reactions Support notation : Far left is #1 Values in KIPS 
Load Combination 
Overall MAXlmum 
Overall MINimum 
DOnly 
+0-+l 
+0..0.750L 
..0.60D 
LOnly 

Support 1 
0.714 
0.673 
0.041 
0.714 
0.545 
0.024 
0.673 

Support 2 Support 3 
0.523 --0.060 
0.387 0.024 
0.136 0.041 
0.523 --0.019 
0.426 -0.004 
0.082 0.024 
0.387 -0.060 

Design OK 
0.883: 1 

2x8 
97.17psi 

110.00 psi 
+D+L 
0.000ft 

Span# 1 



Project Title: N. Clack XVIII 
Engineer: MCL 
Project ID: 2020-11 & 12 

PO k11: no• gc.93 Pofw,-Rd• AurTUVl,h:. Ofl: 91315, 

800.682..142:2 Modl!!rnBuildi~.com 

Project Descr:28 x 64 Modular Classroom 
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Printed: 11 FEB 2020, 10:57 AM 

Wood Beam File = C:\Projecis\ENERCA-4120~ 1-f.CLA\2020-11 a11d 2020-12 Struct C:llcs.ec6 . 
Software copyright ENERCALC, INC. 1983-2019, Build: 12.19.11.29 . 

DESCRIPTION: TYP FLOOR JOIST- SUPT BEAM (OFFICE) - 2020-11 & 12 

CODE REFERENCES 
Calculations perNDS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set: IBC 2018 

Material Pro erties 
Analysis Method : Allowable Stress Design 
Load Combination lBC 2018 

Wood Species : Douglas Fir - Larch 
Wood Grade : No.2 

Fb+ 
Fb-
Fc - Prll 
Fe -Perp 
Fv 
Ft 

Beam Bracing : Beam bracing is defined as a set spacing over all spans 
Unbraced Lengths 
First Brace starts at ft from Left-Most support 
Regular spacing of lateral supports on length of beam = 2.0 ft 

900.0psi 
900.0 psi 

1,350.0 psi 
625.0 psi 
110.0 psi 
575.0 psi 

• t - : • 

E : Modulus of Elasticity 
Ebend-xx 1,600.0ksi 
Eminbend - xx 580.0ksi 

Density 32.210pcf 

0 !i 
D{0.102) L(0.432) 

0 0 0 
D(0.102) L!0.432) 

i ' 
., V 

1 : : 1 : : ~ 4x8 4xB 

Span= 6.0 fl Span= 6.0ft 

A plied Loads Service loads entered, Load Factors will be applied for calculations. 

Beam self weight calculated and added to loads 
Load for Span Number 1 

Uniform Load: D = 0.1020, L = 0.4320, Tributary Width= 1.0ft, (Joist Rx! 711#@1.33' = 535 pit) 
Load for Span Number 2 

Uniform Load : D = 0.1020, L = 0.4320 , Tributary Width = 1.0 ft 

DESIGN SUMMARY 
Maximum Bending Stress Ratio 

Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward Total Deflection 
Max Upward Total Deflection 

Vertical Reactions 
Load Combination 
o~erall MAXimum 
Overall MINimum 
D Only 
-+O+L 
-+O-t-0.750L 
+0.60D 
LOnly 

= 
= 

0.814 1 
4x8 

950.46psi 
1, 166.96psi 

+D-+l 
6.000ft 

Span# 1 

Maximum Shear Stress Ratio 
Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

0.030 in 
0.000 in 
0.037 in 
0.000 in 

Ratio:: 
Ratio= 
Ratio= 
Ratio= 

2404 >=360 
0<360 

1924>=240 
0<240 

Support notation : Far left is :/11 
Support 1 Sup po rt 2 Support 3 

1.214 
0.972 
0.242 
1.214 
0.971 
0.145 
0.972 

4 048 1.214 
3 240 0.972 
0,808 0.242 
4.048 1.214 
3.238 0.971 
0.485 0.145 
3.240 0.972 

= 

= 

= 

Values in KIPS 

Desi n OK 
0.927: 1 

4x8 
101.94 psi 
110.00psi 

+D+L 
6.000ft 

Span# 1 



PO BOK 110 • 9493 Porter Rd• Aumsvllle, OR 97325 

800.682.1422 ModemBulldlngSystems.com 

JOB# 2020-11 & 12 N. Clack XVII 

SHEET NO LFA-1 

CALCULATED BY MCL DATE 

CHECKED BY DATE 

SCALE 

2/10/2020 

SHEAR DIAPHRAGM DESIGN 

BUILDING INFORMATION: 

TRANSVERSE LOADING 

LONGITUDINAL LOADING 

TRANSVERSE 

WIND = 10309 # 

1' 
Vrf =ROOF/ 2 WALLS= 2577 # 

Lrf = 27.67' 

BUILDING LENGTH (L) = 64,00 ' 

BUILDING WIDTH (B) = 27.67' 

SHEAR WALL PLATE HEIGHT = 8.00' 
ROOF OVERHANG = 0.50' 

WIND = 10309 # 
SEISMIC= 3887 # 

(WIND CONTROLS) 

ROOF= WIND/ 2 = 5155 # 
81 plf 

64.00' 1' 
2577 # 

v rf = 93 plf <210 plf (WIND) OK 

SHEAR WALL PIER LENGTHS 

Lwall = 25.25' 

USE MIN 7/16" SHTG w/ 15 GA STAPLES AT 611 EDGE & 
12" FIELD (UNBLOCKED) (ESR-1539, TABLE 6) UPGRADE 

TO 6 11 & 8 11
• AT ROOF 

15.67 I 

0.00' 
0.00 I 

9.58' 

0.00' 
0.00' vwall = 102 plf <280 plf (WIND) OK 

Vflr = 
Lflr = 

vflr = 

2577# 
27.67 I 

93 plf 

USE MIN 15/32" SHTG w/ 8d (.113) AT 6" EDGE & 12" 

FIELD (BLOCKED) (ESR-15391 TABLE 8) 

<265 plf (WIND) - OK 

USE MIN 19/32" SHTG w/ 8d (.113) AT 6" EDGE & 12" 

FIELD (UNBLOCKED) (ESR-1539, TABLE 6) UPGRADE TO 
23/32" SHTG AT 6" & 8". AT FLOOR 



PO Box 110 • 9493 Parter Rd • Aumsville, OR 97325 

800.682.1422 Modern8ulld!ng5ystems.com 

JOB# 2020-11 & 12 N. Clack XVII 

SHEET NO LFA-2 OF LFA-4 

CALCULATED BY MCL DATE 

CHECKED BY DATE 

SCALE 

2/10/2020 

SHEAR DIAPHRAGM DESIGN (CON 1T) 

LONGITUDINAL 

1' 
Vrf =ROOF/ 2 WALLS= 1944 # 

Lrf = 64.00' 

(SEISMIC CONTROLS) 

SEISMIC ROOF = 3887 # 

140 plf 

27.67' 1' 
1944# 

v rf = 30 plf <110 plf (CASE 3)(SEISMIC) OK 

SHEAR WALL PIER LENGTHS 
8.00' 5.00' Lwall = 
5,QQ I 8.00 1 

0.00 ' 0.00 ' v wall = 

Vflr = 
Lflr = 

26.00 I 

USE MIN 7/16" SHTG w/ 15 GA STAPLES AT 6" EDGE & 
12" FIELD (UNBLOCKED) (ESR-1539, TABLE 6) UPGRADE 
TO 6" & 8". AT ROOF 

75 plf <200 plf (SEISMIC) OK 

1944# 
64,00 I 

USE MIN 15/32" SHTG w/ 8d (.113) AT 6" EDGE & 12" 
FIELD (BLOCKED) (ESR-1539, TABLE 8) 

v fir = 30 plf <140 plf (CASE 3) (SEISMIC) - OK 

USE MIN 19/32" SHTG w/ 8d (.113) AT 6" EDGE & 1211 

FIELD (UNBLOCKED) (ESR-1539, TABLE 6) UPGRADE TO 

23/32" SHTG AT 611 & 811
• AT FLOOR 



PO Box 110 • 9493 Porter Rd • Aumsville, OR 97325 

800.682.1422 ModernBul!dingSystems.com 

SHEARWALL HOLD DOWNS (TRANSVERSE) 
UNIT SHEAR= 

PIER WIDTH= 

ROOF TRIB WIDTH = 
Mot= 102plf X 9.58' X 8' = 

Mr= [3'(12psf)+8'(10psf)] X 9.58'"2/2 X 0.6 

T=C=M/b (7823 - 3194)1b-ft / (9.58 - 0.5)' 

PER NAIL VALUE (SIMP C-2017 PG 305) 

N = 510#/ 171# EA= 

USE MIN SIMP CS-18 w/ (4) N-10's EA END 

SHEARWALL HOLD DOWNS (LONGIT) 

Mot= 

UNIT SHEAR= 

PIER WIDTH= 

ROOF TRIB WIDTH = 
75plf X 5' X 8' = 

Mr= [7.42'(12psf)+8'(10psf)J X 5'"2/2 X 0.6 

T=C=M/b (2990 - 1267)1b-ft / (5 - 0.5)' 

PER NAIL VALUE (SIMP C-2017 PG 305) 

N = 383# / 171# EA= 

USE MIN SIMP CS-18 w/ (4) N-lO's EA END 

JOB# 2020-11 & 12 N. Clack XVII 

SHEET NO LFA-3 OF LFA-4 

CALCULATED BY MCL DATE 2/10/2020 

CHECKED BY DATE 

SCALE 

102 plf 

9.58' 
3.00' 

7823 lb-ft 

3194 lb-ft 

510# 

171 # DF 

4 NAILS 4 

75 plf 

5.00' 
7.42 I 

2990 lb-ft 

1267 lb-ft 

383# 

(MIN) 

171 # DF 

4 NAILS 4 

(MIN} 



JOB# 2020-11 & 12 N. Clack XVII 

PO Sox 110 • 9493 Porter Rd• Aumsville, OR 97325 

800.682.1422 ModernBulldingSystems.corn 

T=C=M/b 

SIDEWALL TOP PLATE SPLICE 

(81plf X 64'"2)/(8 X 27.67') 

PER NAIL VALUE (NDS 2015 TABLE 12N, Cd=l.6) = 

N = 1490# / 155# EA= 

SHEET NO LFA-4 OF LFA-4 

CALCULATED BY MCL DATE 

CHECKED BY DATE 

SCALE 

1490# 

155 # DF 

12 NAILS 12 

(MIN) 
USE MIN 4 ft SPLICE w/ (12) 12d's (.131) EA END 

ENDWALL TOP PLATE SPLICE 

T=C=M/b (140plf X 27.67'"2)/(8 X 64') 

PER NAIL VALUE (SIMP C-2017 PG 305) 

N = 209# / 171# EA = 

v =Vay'= 
I 

USE MIN SIMP CS-18 w/ (4) N-l0's EA END 

SHEAR TRANSFER AT M.L. 

2577# X (64' X 27.67' / 2)(27.67' / 4) = 
(64' X 27.67'"3) / 12 

V = 140plf X (64'/2) / 2 X 2 = 

209# 

171 # DF 

4 NAILS 4 

(MIN) 

140 plf 

4471# 

2/10/2020 

PER BOLT VALUE (NDS 2015 TABLE 12A) (600# X 1.6)= 

N= 4471# / 960# EA= 

960 # LVL or GLB: G=0.50 

6 BOLTS 6 

(MIN) 
USE MIN (6) - 5/8 in DIA M.B.'s AT RIDGE BEAM 



PO Bo:< 110 • 9493 Parter Rd • Aumsvllfe, OR 97325 

800.682.1422 Modern6ulldlngSystems.com 

FOUNDATION DESIGN 
BUILDING LENGTH (L) = 

BUILDING WIDTH (B) = 

FRAME RAIL OFFSET= 

FLOOR TRIB WIDTH= 

ROOF OVERHANG= 

ROOF TRIB WIDTH= 

WALL PLATE HEIGHT= 

TRANSVERSE WIND/SElS. = 

LONGIT. WIND/SEJS. = 

WIND UPLIFT= 

SNOW LOAD= 

BUILDING WEIGHT= 

F.F. HEIGHT 

AVG. ROOF HEIGHT 

PIER PAD AREA 

AT EXTERIOR FTG 

64.00' 
27.67 I 

N/A 
6.92 I 

0.50' 
7.42' 

8.00' (ABOVE F.F.) 

10309# 

5294# 
25518# 

25 psf 

42760 # (No Snow) 
2.50' (ABOVE GRADE) 

13.00' (ABOVE GRADE) 

1.78 ft"2 

LOAD TO SKIRTWALL O plf 

MODULAR 
SITE TYPE= GRAVEL 

MAX BRG PRESSURE= 1800 psf 

DL = 7.42'(12 psf)+8'(10 psf)+6.92'/2(10 psf) = 
LL= 6.92' / 2 X 50 psf = 

204 plf 

173 plf 

185 plf SL= 7.42' X 25 psf = 
D + L = 376 plf 

D + S = 389 plf 

D + 0.75L +0.75S = 472 plf 

PIER SPACING = 6.00' 

CONTROLS 

q = (472plf - 0plf) X (61
) / 1.78 ft"2 = 1592 psf 

:. OK on GRAVEL 

USE+/- 16 in. SQ. PADS OR 2 x 12 x 24 in. P.T. PADS AT 6' O.C. 

AT INTERIOR FTG 
DL = 6.92' (10 psf) = 

LL = 6.92' (50 psf) = 

D + L = 415 plf 

PIER SPACING = 6.00' 
q = 415plf X (6') / 1.78 ftA2 = 

69 plf 

346 plf 

CONTROLS 

1399 psf 
:. OK on GRAVEL 

USE+/- 16 in. SQ. PADS OR 2 x 12 x 24 in P.T. PADS AT 6' O.C. 



JOB # 2020-11 & 12 N. Clack XVII . 

PO Box 110 • 9493 Porter Rd • AumsvUle, OR 97325 

800.682.1422 ModernBulldingS-ystem,.com 

AT ENDWALL COLUMN FTG 
COLUMN DL = 1911 # 

COLUMN SL= 4050 # 

SHEET NO FDN-2 

CALCULATED BY MCL 

CHECKED BY 

SCALE 

DL = [3' (10 psf) + 10.5' (10 psf)] X 6.92' = 
LL= 3' (SO psf) X 6.92' = 

D + L= 3882 # 

D + S = 6895 # 

D + 0.75L +0.75S = 6660 # 

OF FDN- 1 

2/10/2020 

DATE 

934# 
1037# 

CONTROLS 

<9000# Therefore OK. (See FDN- 3,5 ) 

AT MIDSPAN COLUMN FTG 
COLUMN DL = 6370 # 

COLUMN SL= 13500 # 

DL = 6.92' (10 psf) (6') = 
LL= 6.92' (50 psf) (6') = 

D + L = 8859 # 

D+S = 20285 # 

D + 0.75L +0.75S = 18466 # 

415# 

2075# 

CONTROLS 

<21600# Therefore OK. (See FDN- 3,6, 7 ) 



L_Q.;Lf!:J AN SHEET NO FDN·3 OF FDN· 1 m]
~r,:,]e JOB#2020·11&12N.ClackXVII 

BU I LDI NG SYSTEMS --C-A-LC_U_L-AT_E_D_B_Y _M_C_L -------2/----1=--0/----20_2L_O __ _ 

PO Bok 110 • ~93 Porter Rd • Aumsville, OR 97325 

800,682.1422 ModernBulldingSystems.com 

CHECKED BY DATE 

SCALE 

@ ENDWALL COLUMN FOOTING 

TRY 2 

Pmax= 

DL%= 41% 

SL%= 59% 

WDL= 

WSL= 

(FLAT) P.T. HF #2, 6 x 8 x 4.00' L 

Width (b) each= 0.63' 

1800psf X 2 X 0.63' X 4' = 

1800psf X 0.63' X 0.41 = 

1800psf X 0.63' X 0.59 = 

9000# 

464 plf 
661 plf 

@ MIDSPAN COLUMN FOOTING 

TRY 5 

Pmax= 

DL % = 33% 
SL%= 67% 

WoL= 

WsL= 

(FLAT) P.T. HF #2, 4 x 8 x 4.00' L 

Width (b) each= 0.60' 

1800psf X 5 X 0.6' X 4' = 

1800psf X 0.6' X 0.33 = 

1800psf X 0.6' X 0.67 = 

21600# 

361 plf 

719 plf 

@ MIDSPAN INTERMEDIATE POST 

TRY 2 

WDL= 

WSL= 

DF #2, 6 x 10 x 3.00 ' L 

Width (b) each = 0.46' 

1800psf X 4' X 0.33 / 2 MEMBERS= 
1800psf X 4' X 0.67 / 2 MEMBERS= 

1204 plf 

2396 plf 



~
fn1rnlEAN JOB #2020-11 & 12 N. Clack XVII 
l=!.J ~ SHEET NO FDN-4 OF FDN-] 
BUILDING SYSTEMS __ C_A_L-CU-LA-TE_D_B_Y_M_C_L ____ 2_/_10_/_20~2-0 __ _ 

Mot= 

Mot= 

PO Box 110, 9493 Porter Rd • Aumsville, OR 97325 

800.682.1422 ModemBullding.5yst:em~.com CHECKED BY DATE 

SCALE 

MOD TRANSVERSE LOADING ANCHORAGE 
N= 10309# /2094# = 

10309# / 2 X 13' + 10309# / 2 X 2.5' + 25518# X 27.67' / 2 = 

Mr= 

w/ ANCHORS= 

TOTAL= 

MlN NUMBER= 

42760# X 27 .67' / 2 = 

5 X 2094# X 27.67' = 

(592k-ft X 0.6) + 290k-ft = 
> 433k-ft therefore OK 

5 ANCHORS 

USE MIN (5) HOLD DOWNS AT EA SIDEWALL 

MOD LONGITUDINAL LOADING ANCHORAGE 
N= 5294# /2094# = 

5294# / 2 X 13' + 5294# / 2 X 2.5 ' + 25518# X 64' / 2 = 

Mr= 

w/ANCHORS= 

TOTAL= 

MIN NUMBER= 3 

42760# X 64' / 2 = 

3 X 2094# X 64' = 

(1368k-ft X 0.6) + 402k-ft = 

> 858k-ft therefore OK 

USE MIN (3) HOLD DOWNS AT EA ENDWALL 

MOBILE UNIT CONNECTION TO CHASSIS 

5 ANCHORS 

433 k-ft 

592 k-ft 

290 k-ft 

645 k-ft 

3 ANCHORS 

858 k-ft 

1368 k-ft 

402 k-ft 

1223 k-ft 

(TRANSVERSE LOADING) T = 433 k-ft - (0.6} X 592 k-ft / 27.67 ft /2 = 1409# 
PER STRAP 

PER NAIL VALUE (SIMP C-2017 PG 302) 211 # DF 

N= 12 NAILS 12 

~--------N-/_A _______ ~I (MIN) 



PC 8o:ie 11D, 9493 Porter R~ • Aumsville, OR 97325 

800~682..1422: MudemDulldlnRSvstms..com 

Wood Beam 

Project Title: N. Clack XVIII 
Engineer: MCL 
Project ID: 2020-11 & 12 
Project Descr:28 x 64 Modular Classroom 

f~-l5 Of f~'-4. ~1 
Printed: 11 FEB 2020, 10:59AM 

Fila= C:\Projects\.ENERCA--412020· 1-1 .Cl.A\2020-11 and 202~ 12 Slruct Calcs.ec6 . 
Soflwarar.opyrightENERCALC. INC.1983.2019, Build:12.19.11.2!1 . 

• I • ,; • 

DESCRIPTION: ENDWALL COLUMN FTG - 2020-11 & 12 

CODE REFERENCES 
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set: IBC 2018 

Material Pro erties 
Analysis Method: Allowable Stress Design 
Load Combination lBC 2018 

Wood Species : Hem Fir 
Wood Grade : No.2 

Beam Bracing : Completely Unbraced 

Fb+ 
Fb-
Fc -Prll 
Fe - Perp 
Fv 
Ft 

D(0.4640) S(0.6610) 

8x6 (FLAT) 

675.0 psi 
675.0 psi 
500.0 psi 
405.0psi 

95.0psi 
350.0 psi 

E : Modulus of Elasticity 
Ebend- xx 1, 100.0 ksi 
Eminbend -xx 400.0ksi 

Density 27.70pcf 

8x6 (FLAT) 

Span = 1.690 ft 

A 8lC6 (FLAT) ~ 
Span = 0.620 ft Span = 1.690 ft 

Applied Loads Service loads entered. Load Factors will be applied for calculations. 

Loads on all spans ... 
Uniform Load on ALL spans: D = 0.4640, S = 0.6610 k/ft 

DESIGN SUMMARY -
Maximum Bending Stress Ratio 

Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward Total Deflection 
Max Upward Total Deflection 

Vertical Reactions 
Load Combination 
Overall MAXimum 
Overall MINimum 
DOnly 
-t-O+S 
+0-+-0.750S 
-+-0,60D 
SOnly 

= 

= 

0.657: 1 
8x6 (FLAT) 

509.85psi 
776.25psi 

+D+S 
1.690ft 

Span# 1 

Maximum Shear Stress Ratio 
Section used for this span 

O.Q18 in Ratio= 
0.000 in Ratio= 
0.030 in Ratio = 

-0.001 in Ratio= 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

2312 >=360 
0<360 

1358>=240 
6453>=240 

Support notation : Far left is #1 
Support 1 Support 2 Support 3 Support 4 

2.250 2.250 
1.322 1.322 
0.928 0.928 
2.250 2.250 
1.920 1.920 
0.557 0.557 
1.322 1.322 

= 

Values in KIPS 

Desi n OK 
0.463: 1 

8x6 (FLAT) 
50.55 psi 

109.25 psi 
+D+S 
1236ft 

Span# 1 



PO Box ll,f). 9493,P<JrtetRd .A.umMllie., OR9732S 

800.682...1422 Modern8ulrdin~,urmuom 

Wood Beam 

Project Title: N. Clack XVIII 
Engineer: MCL 
Project ID: 2020-11 & 12 
Project Descr: 28 x 64 Modular Classroom 7 

fDf.1.{? of fDH-
Printed: 11 FEB 2020, 11 :OOAM 

File : C:\Projeets\ENERCA-4\2020-1-1 .ClA\202().11 and 2020-12 Slruct C;ilcs.ec6 
Soflware copyriQhr ENERCALC, INC: 1983-2019, Build:12'19.11.29 • 

' 
DESCRIPTION: CNTR COLUMN FTG - 2020-11 & 12 

CODE REFERENCES 
Calculations per NOS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set: IBC 2018 

Material Properties 
Analysis Method: Allowable Stress Design 
Load Combination IBC 2018 

Wood Species : Hem Fir 
Wood Grade : No.2 

Beam Bracing : Completely Unbraced 

8x4 (FLAT) 

Span = 1.540 ft 

x 
~ 

Fb+ 
Fb-
Fc - Prll 
Fe- Perp 
Fv 
Ft 

D(0.3620) S(0.7180) 

8x4 (FLAT) 

Span = 0.920 ft 

.L 

1,160.0 psi 
1,160.0psi 
1,300.0 psi 

425.0psi 
95.0 psi 

551.0 psi 

E : Modulus of Elasticity 
Ebend-xx 1,300.0ksi 
Eminbend -xx 470.0ksi 

Density 27.70pcf 

8x4 (FLAT) 

Span : 1.540 ft 

Applied Loads Service loads entered. Load Factors will be applied for calculations. 

Loads on all spans ... 
Uniform Load on ALL spans : D = 0.3620, S = 0.7180 k/ft 

DESIGN SUMMARY 
Maximum Bending Stress Ratio 

Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward Total Deflection 
Max Upward Total Deflection 

Vertical Reactions 
Load Combination 
Overall MAXimum 
Overall MINimum 
DOnly 
-+O~ 
-+0-+-0.750S 
·+-0.60D 
SOnly 

= 

= 

= 

0.778: 1 
8x4 (FLAT) 

1,038.23psi 
1,334.00psi 

+D+S 
1.540ft 

Span# 1 

Maximum Shear Stress Ratio 
Section used for this span 

0.055 in Ratio= 
-0.004 in Ratio= 
0.083 in Ratio = 

-0.007 in Ratio = 

Load Combination 
Location of ma,dmum on span 
Spari # where maximum occurs 

670>:360 
2536>=360 
444>=240 

1686>=240 

Support notation : Far left is #1 

Su pl)()rt 1 Support 2 Supl)()rt 3 support 4 
2.160 2.160 
1.436 1.436 
0.724 0.724 
2.160 2.160 
1.801 1.801 
0.434 0.434 
1.436 1.436 

= 

Values in KIPS 

Desi n OK 
0.734: 1 

8x4 (FLAT) 
80.14psi 

109.25psi 
+D+S 
1.255ft 

Span# 1 



Project Title: N. Clack XVIII 
Engineer: MCL 
Project ID: 2020-11 & 12 
Project Descr:28 x 64 Modular Classroom 

PO ~ 110 • 949-3 Porter Rd, Aunm,itle, Oft 973:lS 

800.682.1422 ModemBulldiru1Symmuom P£~:::t ~ 2~~0~] 
Wood Beam File = C:IProjects\EN ERCA-412020-H. CLA\2020-11 and 2020-12 Slruct Ci:ilcs.ec6 . 

Software copyright ENERCALC, INC,. 1983--2019, Build; 12.19.11.29 

DESCRIPTION: CNTR COLUMN FTG INTERMEDIATE POST- 2020-11 & 12 

CODE REFERENCES 
Calculations per NOS 2018, IBC 2018, CBC 2019, ASCE 7-16 
Load Combination Set: IBC 2015 

Material Properties 

Analysis Method : Allowable Stress Design 
load Combination IBC 2015 

Wood Species : Douglas Fir - Larch 
Wood Grade : No.2 · 

Beam Bracing : Completely Unbraced 

6x10 

Span= 1.210 fl 

fl)+ 
Fb
Fc-Prll 
Fe - Perp 
Fv 
Ft 

D 1.206 S 2.394 

6x10 

I Span = 0.580 fl f 

875.0 psi 
875.0 psi 
600.0 psi 
625.0 psi 

95.0 psi 
425.0psi 

Bx10 

Span= 1.210 ft 

• 

E : Modulus of Elasticity 
Ebend- xx 1,300.0ksi 
Eminbend- xx 470.0ksi 

Density 32.210pcf 

lied Loads Service loads entered. Load Factors will be applied for calculations. 

Loads on all spans ... 
Unifonn Load on ALL spans: D = 1,206, S = 2.394 k/ft 

DESIGN SUMMARY 
Maximum Bending Stress Ratio 

Section used for this span 

Load Combination 
Location of maximum on span 
Span # where maximum occurs 

Maximum Deflection 
Max Downward Transient Deflection 
Max Upward Transient Deflection 
Max Downward Total Deflection 
Max Upward Total Deflection 

Vertical Reactions 
Load Combination 

Overall MAXimum 
Overall MINimum 
DOnly 
-,.o.s 
-+0-+0.750S 
·+-0.60D 
SOnly 

= 0.380: 1 
6x10 

382.27psi 
1,005.39psi 

+D+S 
1.21 Oft 

Span# 1 

Maximum Shear Stress Ratio 
Section used for this span 

Load Combination 
Location of maximum on span 
Span# where maximum occurs 

0.004 in 
0.000 in 
0.006 in 

-0.000 in 

Ratio= 6942 >=360 
Ratio = D <360 
Ratio= 4616 >=240 
Ratio= 19173>=240 

Support notation : Far left is #1 

Support 1 Support 2 Support 3 Support 4 
5.400 5,400 
3.591 3,591 
1.809 1.809 
5.400 5400 
4.502 4.502 
1.085 1.085 
3.591 3.591 

= 

Values in KIPS 

Desi n OK 
0.750 : 1 
6x10 

81.97 psi 
109.25 psi 

+O+S 
0.793ft 

Span# 1 



#~~~1~§8! 
JOB# 2020-11 & 12 N. Clack XVII 

SHEET NO L-1 OF L-5 

CALCULATED BY MCL DATE 2/11/2020 

PO Box 110 • 9493 Porter Rd • Aumsville, OR 97325 
CHECKED BY DATE 

800.682.1422 ModernBuildingSystems.com SCALE 

WIND ANALYSIS FOR ENCLOSED SIMPLE DIAPHRAGM LOW-RISE 
BUILDINGS - BASED ON IBC 2018 / ASCE 7-16 CHAPTER 28, PART 2 

INPUT DATA 
Risk Category = RC II (Table 1.5-1) 

Basic Wind Speed = Vult 140 Vasd =108 mph (3 sec gust)(Fig 26.5-1) 

Exposure Category= EC B (Sec. 26.7) 

Topographic Factor= Kzt 1.00 (Sec. 26.8 & 26.8-1) 
Adjustment Factor= Lambda 1.00 (Sec 28.6-1) 

Building Length = L 64.00 ft 
Building width= B 27.67 ft 10:28:33 AM 

Building Height to Eave= he 11.00 ft 

Building Height to Ridge= hr 15.00 ft 
Eave Overhang oh 0.50 ft 

Building End Zone= a 3.00 ft 
Roof Pitch= RP 2.0 :12 

Approx. Roof Angle = RA 10 degrees (Ref. Fig. 28.6-1) 

OUTPUT 

Wind Pressure, ps30 (Fig. 28.6-1) 

Horizontal A-ps30 35.10 psf 

Horizontal B-ps30 -14.50 psf 

Horizontal C-ps30 23.30 psf 
Horizontal D-ps30 -8.50 psf 

Vertical E-ps30 -37.30 psf 

Vertical F-ps30 -22.80 psf 

Vertical G-ps30 -26.00 psf 

Vertical H-ps30 -17.50 psf 

0.H. Eoh-ps30 -52.30 psf 

0.H. Goh-ps30 -40.90 psf 



JOB# 

SHEET NO 

CALCULATED BY 

PO Box 110 • 9493 Porter Rd• Aumsville, OR 97325 

800.682.1422 ModemBuifdingSy5tems.com 

CHECKED BY 

SCALE 
Wind Pressure, ps 

ps = Lambda * Kzt * ps30 

Horizontal 

Horizontal 

Horizontal 

Horizontal 

Vertical 

Vertical 

Vertical 

Vertical 

O.H. 
O.H. 

CASE A - Transverse Wind 

A-ps 
B-ps 
C-ps 

D-ps 

E-ps 

F-ps 
G-ps 
H-ps 

Eoh-ps 
Goh-ps 

A-tw 

Set to 0 B-tw 

C-tw 

Set to 0 D-tw 

Total 

Convert to ASD x 
Total Force on building side L = 

CASE B - Longitudinal Wind 

Total 

Convert to ASD x 
Total Force on building end B = 

CASE A - Transverse Uplift 
w/ gable end OH uplift 

w/ gable end OH uplift 

w/ gable end OH uplift 

w/ gable end OH uplift 

sidewall eaves OH uplift 

sidewall eaves OH uplift 

Total 

Convert to ASD x 

Total Uplift Force = 

A-lw 

C-lw 

E-up 

F-up 

G-up 

H-up 

Eoh-up 
Goh-up 

35.10 

-14.50 

23.30 

-8.50 
-37.30 

-22.80 

-26.00 

-17.50 

-52.30 

-40.90 

psf 

psf 

psf 
psf 
psf 
psf 
psf 
psf 
psf 

psf 

2317 lbs 

-348 lbs 

14865 lbs 

-1972 lbs 

17182 lbs (SD) 

0.6 
10309 lbs (ASD) 

1211 lbs 

7612 lbs 

8823 lbs (SD) ----
0.6 

5294 lbs (ASD) 

-3354 lbs 

-2050 lbs 

-21043 lbs 

-14164 lbs 

-225 lbs 

-1694 lbs 

-42530 lbs (SD) 
0.6 

-25518 lbs (ASD) 

2020-11 & 12 N. Clack XVII 

l-2 OF 

MCL DATE 

DATE 

Min Loading 
16.00 

8.00 

16.00 

8.00 

0.00 

0.00 

0.00 

0.00 

Min Loading 
1056 lbs 

192 lbs 

10208 lbs 

1856 lbs 

13312 lbs 

0.6 

7987 lbs 

552 lbs 

5227 lbs 

5779 lbs 

0.6 

3468 lbs 

L-5 

2/11/2020 



PO 90)1 110 • 9493 Porter Rd • Au ms11llle, OR 97325 

800.682.1422 Modern6uildingSystems.com 

JOB #2020-11 & 12 N. Clack XVII 
SHEET NO L-3 OF 

CALCULATED BY MCL DATE 

CHECKED BY DATE 

SCALE 

L-5 

2/10/2020 

281 x 641 MODULAR 

Comp 

7/16 Shtg· 
2x10@24 

R-30U 

Drp Grd 

Total 

SEISMIC per IBC 2018 / ASCE 7-16 

ASCE 7-10 Table 1.5-1 

ASCE 7-10 Table 1.5-2 

ASCE 7-10 Table 12.2-1 

USGS Data 

ASCE 7-10 11.4.2 
ASCE 7-10 Table 11.4-1 

ASCE 7-10 Eqn. 11.4-1 

ASCE 7-10 Eqn 11.4-3 

Risk Category 

Seismic Importance Factor 

Response Modification Factor 

Spectral Response Accel. 

Site Class D 
Site Coefficient 

Sms = Ss * Fa 
Sds = 2/3 * Sms 

Seismic Design Cat. 

II 

le= 1.00 
R= 6.50 
Ss = 1.500 

Fa= -1.990 \,2. 
Sms = 1.500 

Sds = 1.000 
'f't! ft.Cf-1-1~

1 
\2-~,.'_3 

D ASCE 7-10 Table 11.6-1 
ASCE 7-10 Eqn 12.8-1 

IBC 2015 1605.3.1 

ASCE 7-10 Eqn 12.8-5 

V =Cs* W = (Sds /( Rile) * W)* 0.7 V = 

Note: 0.7 converts to ASO 
0.108 W 

Building Weight 
Roof (psf) 

2.5 

1.5 
1.9 
1.6 
1.8 
0 

0 
9.3 

15/32 Tl-11 

2x6@ 16 

R-21U 

5/8 Gyp 

Exterior Wall (psf} 

1.7 

1.7 

1.3 
2.8 

0 
0 

0 
7.5 

Vmin = 0.010 W 

========= 

5/8 Gyp 
2x4 @16 

5/8 Gyp 

Total 

Interior Wall (psf) 

2.8 
1.1 

2.8 
0 

0 

0 

6.7 

Misc 

23/32 Shtg 

2x8@ 16 

R-30U 

Floor (psf) 

1.0 
2.5 
2.2 
1.6 
0 
0 

7.3 



~d]~~~BEti 
PO Box 110 • 9493 Porter Rd , Aumsville, OR 97325 

800.682.1422 ModernBulldingSystems.com 

Building Weight (con't) 

No Snow 28.67' 65.00' 
Roof= 28.67' 65.00' 

Ext. Wall= 8.00' 183.34' 

Int. Wall= 8.00' 28.00' 

Floor= 27.67' 64.00' 
Chassis= 

Total 

Wr = Total DL tributary to roof 23582 

Wl = Total DL tributary to floor 19178 

Fx Story (Shearwall) Force Table 

Story Height Weight 

(hx) (wx) (wx*hx) 

R 11.00' 23.58 k 259 k-ft 
1 2.50' 19.18 k 48 k-ft 

Grade 0.00' 

Sum (I) 42.76 k 307 k-ft 

JOB #2020-11 & 12 N. Clack XVII 

SHEET NO L-4 

CALCULATED BY 

CHECKED BY 

SCALE 

0.0 psf 
9.3 psf 

7.5 psf 

6.7 psf 

7.3 psf 

lbs 

lbs 

Story Force - k 

Fx= wx*hx/ (~ 

wx*hx)*V 

3.89 k 
0.72 k 

V= 4.60 k 

Shear Value 

Comparison 

OF 

MCL 

= 

= 

= 

= 

= 

= 

= 

W= 

Fx Coef = 
V*hx/(~ 

wx*hx) 

0.165 

0.037 

OK 

L-5 

DATE 2/10/2020 
DATE 

0 lbs 
17331 lbs 
11000 lbs 

1501 lbs 

12927 lbs 

0 lbs 

0 lbs 

42760 lbs 

Story Shear 

(Vx) 

3.89 k 

4.60 k 



2/11/2020 ATC Hazards by Location 

OTC Hazards by Location 

Search Information 

Address: 

Coordinates: 

Elevation: 

Timeatamp: 

Hazard Type: 

14331 SE 132nd Ave, Clac~amas, OR 97015, USA 

45.41863920000001, -122.528807 

336 ft 

2020-02-11T19:14:23.061Z 

Seismic 

Reference Document: ASCE7-16 

II 

!Go gle 
Risk Catego,y: 

Site Class: □-default 

Basic Parameters 

Name Value Deserlptlo n 

S5 0.841 MCER ground motion (period=0.2s) 

S1 0.369 MCER ground motion (pariod=1.0s) 

5MS 1.01 Site-modified spectral acceleration value 

SM1 • null Site-modified spectral acceleration value 

SDs 0.673 Numeric seismic design value at D,2s SA L I ,O{X) 

So1 • null Numeric seismic design value at 1.0s SA 

• See Section 11.4.8 

•Additional Information 

Name Value 

SDC • null 

Fa 1.2 

F, • null 

CRs 0.884 

CR1 0.865 

PGA 0.381 

FpGA 1.219 

PGAM 0.464 

h 16 

SsRT 0.841 

SsUH 0.952 

SsD 1.5 

S1RT 0.369 

S1UH 0.426 

S1D 0.6 

PGAd 0.532 

• See Section 11.4.8 

Des crl ptlon 

Seismic design category 

Sile amplification factor at 0. 2s 

Site amplification factor al 1.0s 

Coefficient of risk (0.2s) 

Coefficient of risk (1.0s) 

MCEG peak ground acceleration 

Site amplification factor at PGA 

Site modified peak ground acceleration 

Long-period transition period (s) 

Probabilistic risk-targeted ground motion (0.2s) 

Factore<l uniform-hazard spectral accelaratlon (2% probability of 
exceedance in 50 yea rs) 

Factored deterministic acceleration value {0.2s) 

Probabilistic risk-targeted ground motion (1.0s) 

Factored uniform-hazard spectral acceleration (2% probability of 
exceedance in 50 years) 

Faclore<I deterministic acceleration value (1.0s) 

Factored deterministic acceleration value (PGA) 

' ot... 
-::::-

ti, 

Ml Hov;J (: 
National i"t 't.1,;! 

Map data @2020 Google 

Tha rosu/ts indiea/ed hem DO NOT reflect any stale or local amendments to the values or any dclioeation lines mac/e during the building code adoption proces.s. Users should confirm any 
output oblained from this tool with the fecal Authority Having Jvrisdiclion before proceeding v,/th design 

https://hazards.atcouncil.org/#lseisrnic?lat~45.41883920000001 &lng=-122.528807&address=14331 SE 132nd Ave%2C Clackamas%2C OR 97015%2... 1/2 



2/11/2020 ATC Hazards by Location 

l\TC Hazards by Location 

Search Information 

Address: 

Coordinates: 

Elevation: 

Timestamp; 

Hazard Type: 

13865 SE King Rd, Happy Valley, OR 97086, USA 

45.4477326, -122.5178081 

498 ft 

2020-02-11T19:16:41.622Z 

Seismic 

...,,,r 

1 11 

3 ',. 
Reference Document: ASC!:7-16 

II 

D-defaull 

Go gle 
Rls k Category: 

SIie Class: 

Basic Parameters 

Name Value Description 

Ss 0.866 MCER ground motion (period;0.2s) 

S1 0.374 MCER ground motion (period~1 .Os) 

SMs 1.039 Sile-modified spectral acceleration value 

5 M1 • null Site-modified spectral acceleration value 

0~ f.. \.an ' 
SDs 0.692 Numeric seismic design value at 0.2s SA 

..... --S01 • null Numeric seismic design value at 1.0s SA 

• See Section 11 .4.8 

•Additional Information 

Name Value D escrlptlo n 

soc • null Seismic design category 

Fa 1.2 Sile amplifica~on factor al 0.2s 

fv • null Site amplification factor at 1.0s 

,cRs 0.879 Coefficient of risk (0.2s) 

CR, 0.865 Coefficient of risk (1.0s) 

PGA 0.394 MCE:c; peak ground acceleration 

FPGA 1.206 Site amplification factor al PGA 

PGAM 0.476 Site modified peak ground acceleration 

h 16 Long-period transition period (s) 

SsRT 0.866 Probabilistic risk-targeted ground motion (0.2s) 

SsUH 0.985 Factored uniform-hazard spectral acceleration (2¾ probability of 

exceedance in 50 years} 

SsD 1.667 · Factored deterministic acceleration value (0.2s) 

S1RT 0.374 Probabilistic risk-targeted ground motion (1.0s) 

S1UH 0.433 Factored uniform-hazard spectral acceleration (2% probability of 

exceedance in 50 years) 

S1D 0.635 Factored determinislic acceleration value (1.0s) 

PGAd 0.686 Factored deterministic aocelerati on value ( P GA) 

• See Section 11 .4.8 

V 

g. },J\ r<JOd 
N;.Hh:::~l~1I r ..... ~t.:"!i ~ 

Ma~ ~al• ©2020 Google 

The results indicated hero DO NOT reflect any state or local amendments to the values or any delinealio1' lines mDdc during /he building code acloption process. Users should con6im any 
output obtained from this tool with the locel Aut!,orily Having Jurisdiction before pro~eeding with design. 

https://hazards.atcouncil.orgl#/seismic?lat=45.4477326&1ng=-122.5178081&address=13865 SE King Rd%2C Happy Valley%2C OR 97086%2C USA 112 



Exit Index 

ULTIMATE FRICTION FACTORS AND 
ADHESION FOR DISSIMILAR MATERIALS 

<NAVFAC DM 7.2. Table 1, p7.2-63) 

Interface Materials 

!Mass concrete on the following foundation materials: 
Clean sound rock 
Clean gravel, gravel-sand mixtures, coarse sand 
Clean fine to medium sand, silty medium to coarse sand, silty or clayey gravel 

Clean fine sand, silty or clayey fine to medium sand 
Fine sandy silt, non-plastic silt 
Very stiff and hard residual or pre-consolidated clay 
Medium stiff and stiff clay and silty clay 
(Masonry on foundation materials has same friction factors.) 

Steel sheet piles against the following soils: 
Clean gravel, gravel-saru:1 mixtures, well-graded rock fill with spalls 
Clean sand, silty sand-gravel mixture, sing]e size hard rock fill 
Silty sand, gravel or sand mixed with silt or clay 

Fine sandy silt, non-plastic silt 
Formed eoocrete or concrete sheet piling against the following soils: 

Clean gravel, gravel-sand mixtures, well-graded rock fill with spalls 
Clean sand, silty sand-gravel mixture, single size hard rock :fill 
Silty sand, gravel or sand mixed with silt or clay 

Fine sandy silt, non-plastic silt 
!Various structural materials: 

Masonry on masonry, igneous and metamorphic rocks: 
Dressed soft rock on dressed soft rock 
Dressed hard rock on dressed soft rock 
Dressed hard rock on dressed hard rock 

Masonry on wood ( cross grain) 
Steel on steel at sheet pile interlocks 

Interface Materials (Cohesion) 

Very soft cohesive soil (0 -250 psi) 
Soft cohesive soil (250 - 500 psf) 
Medium stiff cohesive soil (500 - 1000 psf) 
Stiff cohesive soil {1000 - 2000 psf) 
lverv stiff cohesive soil (2000 - 4000 osf) 

Friction 
factor 

0.70 
0.55 to 0.60 

0.45 to 0.55 
0.35to .045 
0.30 to 0.35 
0.40to 0.50 
0.30 to 0.35 

0.40 
0.30 
0.25 
0.20 

0.40 to 0.50 

0.30to 0.40 
0.30 

0.25 

0.70 
0.65 

0.55 
0.50 
0.30 

Friction 
311gle, 

degrees 

35 
29 to 31 
24to 29 
19to 24 

17 to 19 
22 to 26 
17 to 19 

22 

17 
14 
11 

, 22to26 

17 to 22 
17 
14 

35 
33 
29 
26 
17 

Adhesion C. ( osf) 
0 - 250 

250- 500 
500- 750 
750- 950 

950 -1300 

Search 



PGM Inc 

TIE DOWNS 
. ENGINEERED TIE DOWN SYSTEM 

GENERAL NOTES 
co 
. DESIGN LOADS: 

*WIND 
DESIGN LOADSi · 

--~ - - - HS PSF {70 MPH F~~OSURE 11C") CAC T-26 and COMPLIES WITH 
2018 IBC Vult = 115 MPH Exp C 

• SOILBEARING--°fOOOP~F . . •. ' ' 
"TIE DO'NN STRAP __.:. 3150# VVORl<·lNG tO-AD . 
• SEISMIC zo~--4 CACT-26 AND 201~ 1,c. Sa=.1.§.Fa=.1&._&.1.41 SlteClaaaJ!.. 
TIE DOWN S'rAAPS TO BE MIN. 1 1/4" WICE x 0.0315 THICKNESS ZINC PLA TEO AND MEET 
ASTM 0-3953--97 'ALT,. ~rRAP: 1 1f4'.' _WI~ .X 0,~1)1

' THJC" 2;1"1C PLATED F'ull' =5400 LBS 
• EARTH AUGERS · 2962 # (TESTED tO 4760# MIN.) 
• CROSS DRIVES 2982 # (TESTED TO 4750# MIN.) 
• CONCRETE EflAB ANCHORS --2982 # (C.A.lCULATED) 

1. THE CHARTS SHOW THE RE.QUIRED NUMBER OF TIE DOWNS ON· THE SIDES AND 
ENOS OF THE MANUFACTURED HOME. 

2, COMBINATIONS OF THE DIFFERENT TYPES OF TIE DOWNS CAN BE USED. 
3. FOR ALL TIE DOWN INSTALLATIONS, THE MANUFACTURED HOME CHASSIS MEMBERS 

ARE SHOWt,I AS "I" BEAMS, (FOR ILLUSTRATION PURPOSE ONLY) CHASSIS BEAMS 
4. SIDE T!E DOWNS ARE REQUIRED ALONG THE OUTSIDE CHASSIS BEAMS. ENO TIE 

DOWNS ARE REQUIRED AT EACH END OF EACH TRANSPORTABLE SECTION OF THE 
MANUFACTURED HOME. . 

5, END TIE DO\NNS CAN SE LOCATE.DWITHIN 18"0FEITHER S'.DE OF m-lA~P'" BEAM 

- !SU - - --Il (Oll!lBIOne-MNN IW°'IMY --s;:: ~ "'feAONPlllllf'TBl'/,1,11 . 

~ . 
6, THE SIZES; lYPES, LENGTHS, ECT, OF MATERIALS SHOW~ Hl:REO~ AR~i MINIMU~. 

LARGER, LONGER, HEAVIER MATERIALS SUPPLIED BY SAC INDUSTRIES, INC. MAY 
BE USED AT THE SAME SPACING AND LOCATION SHOWN. 

7, ALL PARTS ARE COATED WITH RUST RESISTANT INDUSTRIAL SHOP PRl~i:;:P 

PGM Inc 

STATE P 
21822 Old Hwy 99 

1------=::......::....:-=-· "---=--~A~P__,R__,,_Q~V...:...A..?!!!L!!!..___----1 Centralia, WA 98532 
86!3-2ti5-8981 

CA 

PACIFIC CONSULTING BNGINIIBRS 
9739 North Vista Drive 
Kingman, AZ 86401 
PH 916-296-7376 

.. 
ID 

UT 

AZ 

NV 



SAC IND. STABIL-X DRIVE TIE DOWN ANCHORS 

/7000 or 7002 
7' S1E:F:L. STRAP 

/7000 7' STE!L 
ST~P wf 6UCKll 

INSTALLATION INSTRUCTIONS 
1. CONTRACTORS WARNING: CHECK FIRST FOR UNDERGROUND UTILITIES. 
2. DRIVE STABILIZER PLATE INTO GROUND. 
3. DRIVE CROSS RODS THROUGH HEAD TUBES INTO SOIL AS SHOWN. 
4. AiTACk STRAPS TO CHASSIS BEAM IN MANNER SHOWN. 
S. fF ANGLE OF SIDE STRAP IS GREATER THEN 60°, STRAP CONNECTION CAN BE 

MADE FROM ANCHOR TO OPPOSITE CHASSIS BEAM. 
6. INSERt STRAP THROUGH SPLIT BOLT. CUT OFF EXCESS STRAP ANO TIGHTEN 

BOl T UNTIL STRAP IS SNUG. 
7. #6002 ANCHOR CAN BE USED Wt-lERE HARD OR ROCKY SOIL OCCURS. IF THE 

GROUND SURFACE IS OTHER THAN ROCKY SOIL OR MINIMUM 2'' ASPHALT, USE 
STABltl-X ANCHOR OR ENCASE ANCHOR WITH 12"x12"x12" CUBE OF CONCRETE. 

8. WHEN #6002 ANCHOI ' IS USED FOR ANY REQUIRED ANCHOR - (2) ANCHORS 
MUST BE USED AT THAT LOCATION. 

ti,/~ 

/, #6002 
SEENOTE#7 
ANDNOTE#8 

EARTH AUGERS CROSS DRIVE ANCHORS CONCRETE SLAB ANCHORS 

~NO'THOI' 38' 64' 72' MAIC.LENQ'THOF 36' 54' 72' tAAX. I.ENG1H OF 36' 541 7~ 'OHOME MFO'OHOME Mf'G1) HC>MI! 
MIN:, NO. OF 110£ 2 3 4 MfN:. NO. ()fl 810E 2 3 4 MIN . tto. OF BIDE 2 3 4 TIEDOWNS TIEOD'MIS TIEDO'tW8 

NOTE: 
SID£ ;TIE"-OOWNS: MUST BE WITHfN 24" Of THE £ND OF THE CHASSIS BEAM. 

END TIE-DOWNS: CAN BE LOCATEO WITHIN 24" OF EITHER SIDE OF CHASSIS SEAM ONE TIE-DOWN IS 
MANDATORY AT FACH END OF "l"BEAM (SEE PAGE 1}1 GENERAL NOTE Ns). 

ff SIDE WALL TIE-DOWN GROUND ANCHOR LOCATION IS SUCH THAT 1HE ANGLE BETWEEN THE GROUND AND 
STfW:> EXCEEDS 60", CONNECT THE TIE STRAP TO THE INSIDE CHASSIS BEAM ON DOUBLE ANO TRIPLE WIDES 
AND THE OPPOSITE CHASSIS BEAM ON SINGLE WIDES, 

1 



#7000 

#4002 

SAC IND. CONCRETE TIE DOWN ANCHORS 

# 

#6003 i 

#4002 PIER 
BOLT-ON iOP 

11002 
7' ST£Et $7RIIP 

WITH HOLf - -

CHASSIS-> -

~ 

..---:;::i 
:..-::;;; 

,ooo 7' STEC!. 
TRAP W/ BUCKLE 

CONCU.TE TIE-DOWN 

INSTALLATION INSTRUCTIONS 
NEW CONCRETE -#6004 

ALTERNATE 
CONNECTION 

1.: PLACE CONCRETE ANCHOR INTO \NET CONCRETE, AND ALLOW TO PROPERLY CURE, 
2.: ALTERNATE CONNECTION REQUIRES #5 REBAR PROPERLY EMBEDDED IN CONCRETE.. t-,. D 
EXSISTING CONCRETE- #6003 ® rv;•~~~~ 
1. ,_ CONCRETE MUST BE A MINIMUM 3½" THICK AND IN GOOD CONDITION. ~ ~ -- .' \>,; -~l 'l t,~,,,.; 
2.: MINIMUM SLAB AREA OF EACH ANCHOR IS 28 SQUARE FEET. ~ / •. ' · '¢ :,1,~ 
3. DRILL PROPER SIZE HOLE IN SLAB, A MINIMUM OF 12" FROM ANY SIDE. . .. _. 1 • :'_ -: . ' ~ 
4,; EXPANSION BOLT IS ¾"x a½i"WITH MINIMUM 21'4" EMBEDMENT AND 6,180 ' i_. / , A 

POUNDS PULL OUT, 7,160 POUNDS SHEAR. · ,3- .,ff 

CHASSIS CONNECTION ~,\\.. ~ Ir 14176 -:\l ~}· 
1. : ATTACH STRAPS TO CHASSIS BEAM IN MANNER SHOWN, OA i'l(','Jsrvjl.\·, 1'!-V · 
2.: IF ANGLE OF SIDE STRAP IS GREATER THAN 60°, STRAP CONNECTION :~S[ , .... ~~ 

:cAN BE MADE FROM ANCHOR TO OPPOSITE CHASSIS BEAM. ; 
3. · INSERT STRAP THROUGH SPLIT aoLT, CUT OFF EXCESS STRAP AND TIGHTEN 

BOLT UNTIL STRAP IS SNUG. 
NOTE: SIDE TIE DOWNS ARE REQUIRED ALONG THE OUTSIDE CHASSIS BE:AMS, 
END TIE DOWNS ARE REQUIRED AT EACH END OF EACH TRANSPORTABLE SECTION 
Olf THE MANUFACTURED HOME. 
NOTE: A COMBINATION OF DIFFERENT TYPES OF TIE DOWNS CAN BE USED. 

; DRILL !Jis" HO!.~ AT MIO HEIGHT 
OF BEAM AND tNSiN.L 

. ~ J'"?,:,f~ ~ 

~ ,- ~--ucu BEAM CHASSIS "RFC" BEAM CHASSIS 
SEE ~ENERAL NOTE~ SEE GENEAAL NOlE "3 

ll ~ h ~ 
SIDE VIEW ENO VIEW 

ENDTIEDOWN 
NOTE; EN) TIE OO'M'f CAN Bl: 
LOCATEOWITHIN 18" OP' EITHER 
SIOE Or ctWiSI SEAM AXIS. 

CONTRACTORS CERTIFICATION 
I CERTIFjY THAT I HAVE INSTALLED THE SAP IND., INC. ANCHORING SYSTEM AS PER THE INSTALLATION 
INSTRUQTIONS. I HAVE MADE NO MODIFICATIONS TO THE ANCHORING SYSTEM OR THE BUILDING 
STRUCTURE. 
COMPA~ NAME: ______________ CONTRACTORS UC.# _______ _ 



PGM Inc. 
Soil Class Soil Description Test Probe Values (in lbs.} Recommended PGM Part PGM part description 

1 #6011 Cross Drive Anchor W/ 30" Rods 

Hard Rock or Rocky N/A or #6002 Cross Drive Anchor W/ 30" Rods 

Very Dense and or #6000 30" Auger Anchor W/2 411 Helix 

2 Cemented Sands, Coarse #6006 12" Stabilizer Plate 

Gravel, Cobbles and Clays 55o+ #6013 Stabil X - Drive 

Medium Dense Coarse 

3 Sands, Sandy Gravels, Very Available Upon 

Very Stiff Silts & Clays 351 to550 Request 

Loose to Medium Dense 

4a Sands, Firm to Stiff Clays & Available Upon 

Silts, Alluvial Fill 276to350 Request 

Very Loose Sands, 

4b Firm Clays & Silts Available Upon 

Alluvial Fill 175 to 275 Request 

Please Note: Each State, County or Municipality may require a specific a.nchor from the groups shown above for each soil classification. 

Check local and stata regulations first. 

-- ~ --· 
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llESl~N LOADS; 

PGM Inc .. - -····-···· . . 

STEEL PIE·RS 
ADJUSTABLE STEEL PIERS & TOPS 

GENERAL NOTES 

* STEEL PIERS----------- 6,000 LB, RATED LOAD CAPACITY 
,' 18,000 LB. MINIMUM TESTED LOAD CAPACITY · 

* STEEL PIERS SHALL Br COATED WITH RUST RESISTANT COATING AND SHALL 
BE LISTED AN"D LABELED FOR THE FOLLOWING LOAD: 
VERTICAL:::;::6,000 ?OUNDS MAXIMUM 

STATE ARP.ROYAL 
PGM Inc 
21822 Old Hwy 99 · 
Centrella, WA 98532 
88~-2ij5-8981 

- --M-•• 

PACIFIC CONSUL TINO ENGINm!RS 
9739 North Vista DriVe 
Kingman. AZ 86401 
PH 916-196-7376 

ENGINEER APPROVAL 

/ 
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PGM Inc .. 
BOLT-ON TOP 

. ' • .. .. -----:- .. -.. ~ - - . - • .,.,_ 

APPROVED 
e STATE U ted-Labeled 

Tasted- ~ Base Plate St.roped n . 

LB. RATED 
• 8,D00 -~ tv Ji'aclor s-1 s .. e., 

UNCHED HOLES PRE-P tt.achment • for eaay a In ba11e Ung 

to pad or loo .... --1 
__ ..... --- --

t-; ....... --...:;; 

CHASSIS BEAM 
SUPPORT 

Paae4/4 

------=------~,:,. 

SYSTEM SET 
(TYPICAL) 

NOTES 

UP INSTRUCTIONS REO HOME SET CHECK MANUfACTL~CATIONS. 
FOR LOADS AND 

... ♦ • 

. . 



.I' 
1'J,' . 

ADJUSTABLE STEEL TOPS 

BOLT ON TOP 
/14002 

'L" TOP 
f#-4003 

SCREW ON TOP 
14006 

ANOLE .TOP 
, 14005 · 

'" 14'1 ot,/t"' 
5" SADDLE TOP 

f4000 
11" SADDLE TOP 

#4001 
INSTALLATION INSTRUCTIONS 

/14000 - PLACE SADDLE TOP f"LUSH AGAINST MAIN CHASSIS BEAM A.ND OR t.1ATING LINE - MAXIMUM HEIGHT 
ADJUSTMENT Of TOP IS i'. . 

#4001 - 11" SADDLE CAN TO BE USED ON MATING LINE SUPPORTS, PORCHES AND DECKS - ATTACH TOP OF 
PIER WITH 2nd 3/ <4" NUT - MAXIMUM HEIGHT ADJUSTMENT OF TOP IS 8". 

#4002 - ATTACH BOLT ON TOP TO "I" BEAM WITH (4) 3/g' BOLTS AND NUTS - WIT.H 2nd 3/4" NUY, ATTACH 
BOLT ON TOP TO PIER - MAXIMUM HEIGHT ADJUSTMENT Of TOP IS 2". 

#4003 - PLACE "L" TOF' FLUSH AGAINST MAIN BEAM - ALTERNATE "L" TOP DIRECTION EVERY OTHER PIER -
MAXIMUM HEIGHT AOJUSTUENT OF TOP IS 2". 

#4005 - PLACE ANGLE TOP f'LUSH AGAINST MAIN BEAM ( "c"BEAM or"RFC"BEAM) - MAXIMUM HEIGHT 
ADJUSTMENT OF TOP IS 2". . 

#4006 - ATTACH SCREW ON TOP TO MAIN CHASSIS BEAM WITH (4) #12 SMS TEK SCREWS, WHEN USED AT 
MATING· LINE AND OR PERIMETER, ATTACH WITH NAllS OR SCREWS. MAXIMUM HEIGHT ADJUSTMENT 
Or TOP IS Z' . 

RESIDENTJAL FLOOR 
JOINT SUPPORT 

~ 
SUPPORT 

BASE PADS ARE SHOWN FOR 
ILLUSTRATION ONLY AND ARE 
NOT A PART OF THE PIER APPROVAL 



1. 

2. 

3. 

4. 

5. 

INSTALLATION INSTRUCTIONS 
' .. 

' . 
PREPARE A LEVEL SURFACE AT THE LOCATION OF EACH PIER TO INSURE A FULL ·CQNTACT FOR THE FOOTING 
PAD. USE THE APPROPRIATE SIZE PAD FOR THE LOAD REQUIRED. REFER TO ·THE MANUfACTURERS SET 
UP MANUAL FOR SPEClf"IC LOADS AND FOOTING SIZES, . 

SELECT THE APPROPRIATE SIZE PIERS fOR THE INSTALLATION BY DETERMINING THE P.IER HEIGHT AT £ACH 
SUPPORT LOCATION. MEASURE FROM THE TOP OF THE PAO TO THE BOTTOM or THE CHASSIS BEAM TO 
IWSURE THAT HEIGHT IS NO GREATER THAN 3.2~. . . 

SELECT THE. APPROPRIATE TOP FOR THE CHASSIS BEAM OR MATING LINE. THE MAXIMUM ADJUSTMENT ON 
THE THREADED ROD ADJUSTER FOR CHASSIS BEAM SUPPORT IS 'r. WHEN MORE HEIGHT IS NEEDED USE THE NEXT 
TALLER SIZE SUPPORT PIER. 

PLACE THE PIER SUPPORT IN THE CE:NTER Of' THE SUPPORT PAO. WHERE REQUIRED BY LOCAL CODE;, 
ATTATCH THE SUPPORT PIER TO THE PAD USING APPROPRIATE FASTENERS. CAREfULLY ALIGN THE SUPPORT 
PIER AND TOP UNDER THE CHASSIS BEAM OR MATING LINE AND TIGHTEN UNTIL SNUG PLUS 1/2 TURN. 

REPEAT THIS INSTALLATION PROCEDURE WITH EACH SUPPORT PIER. ArTER ALL THE SUPPORT PIERS HAVE 
BEEN INSTALLED. AND THE HOME SET UP HAS BEEN COMPLETED PER THE MANUFACTURERS SET UP 
INSTRUCTIONS, YOU MAY THEN REMOVE THE SArTEY BLOCKING OF OTHER DEVICES USED TO LEVEL THE 
CHASSIS. 

LABQBATORY TESTING REfQRT flEE IDENTIEICATION 
STAMe 

PAST ~o, 5IANQ SllE ~AMPL£ fJ.1 SAMeLE IJ:l SAMeLE ll~ PG_MJ.11<:.-.Centralla, WA 
3008 8" 23,100 Lbs, 24,600 Lbs. 23,200 Lbs. SERIES 3000-M H PIER 
3010 1 o'' 25,130 Lbs. 25,950 Lbs. 24,320 Lbs. RATED 6,000 LBS. 
3012 1,2" 27,200 Lbs. 26,500 Lbs. 26,300 Lbs. TESTED 18,0Q0 · LBS 

3014 14" 27,700 Lbs. 28,175 Lbs. 26,175 Lbs. 
C.T.C. LIST NO. 01 Z~ 

3016 16" 28,250 Lbs. 27,700 Lbs. 23,400 Lbs. 
3018 18" 26,400 Lbs. 33,300 Lbs, 25,500 Lbs. · 
3020 20" 24,950 Lbs. 25,000 Lbs, 23,225 Lbs. 
3022 22g 20,500 Lbs. 22,400 Lbs. 24,200 Lbs. 
3024 24" 22,225 Lbs. 21,650 Lbs. 23,000 Lbs. 
3026 2r::· 22,250 Lbs. 21,500 Lbs. 19,700 Lbs. 
302B 28" 20,550 Lbs. 23,72.0 Lbs. 21,310 Lbs. 
3030 30' 22,950 Lbs. 26,550 Lbs. 2i,500 Lbs. 
3032 32• 21.200 22,000 2l,900 
3034 . 34• 20,900 'll,200 21,000 
3036 36" 20,500 19,900 .• 19,800 

Page2/4 - . . ,_~, 
"'~· 
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440-2734 (6/02/COM) 1Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

PROJECT  INFORMATION

Project name: Date:

Project address: City: State: ZIP:

Scope of work:

Reference no.: Map and tax-lot no.:

Contact person name: Company:

Phone: Fax:

Cellular phone: E-mail:

NOTES  AND  INSTRUCTIONS

■ The purpose of this checklist is to help define a complete submittal package for the scope of work. Plan review will
not take place until a complete package is submitted.

■ This checklist can be used for all commercial construction projects, including new construction, additions, alter-
ations and tenant improvements.

■ For complex projects, applicants should use the “location” space to note the item’s location and page number from
the plans or the specification book.

■ It is not necessary to duplicate submittal information, even if it is asked for in multiple sections.
■ In the checklist, “Required” means that the applicant must provide this information for plan review.
■ In the checklist, “P” means —

• if checked by the applicant — the information is provided for the plan review.
• if checked by the plans reviewer — this information is required for the plan review.

■ In the checklist, “NA” means that the information does not apply.
■ Choose only those sections of the checklist that apply to your scope of work. Section 1.0, “General Project Data,”

must be included with each project submitted.

PRE-SUBMITTAL  PROCESS

An applicant may request a pre-submittal meeting with representatives of the jurisdiction in which the project will be
built. The meeting may take place during the conceptual, schematic, or in-progress phase, or when the applicant has
completed plans.

INDEX  OF  CHECKLIST  SECTIONS

Tri-County Commercial Application Checklist
Department of Consumer & Business Services
Building Codes Division • Tri-County Services
123 NE Third Ave., Ste. 440, Portland, OR 97232-2901
(503) 872-6731, Fax: (503) 872-6735, TTY: (503) 373-1358
www.oregonbcd.org

440-2734 (6/02/COM)

TR
I-C

OUNTY SERVICE CENTER

State of Oregon

Clackamas
Multnomah
Washington

C O U N T  I  E  S

TRI-COUNTY
SERVICE CENTER

This checklist is for building department jurisdictions in Clackamas, Multnomah, and Washington counties.

1.0 General project data ................................... Page 2
2.0 Civil data .................................................... Page 2
3.0 Architectural data ....................................... Page 3
4.0 Structural data ............................................ Page 4
5.0 Mechanical data (new construction, tenant

improvement, gas-piping permits) ............. Page 5
6.0 Mechanical data (additional or replacement

rooftop-equipment installation permits) ..... Page 6

7.0 Mechanical data (Types I and II
kitchen-hood permits) ................................ Page 6

8.0 Plumbing data ............................................. Page 7
9.0 Electrical data ............................................. Page 8

10.0 Fire-suppression data ................................. Page 9
11.0 Fire-detection and fire-alarm data .............. Page 9
12.0 Re-roof installation data ........................... Page 10
13.0 Jurisdictional requirements ...................... Page 10

rlJi DEPARTMENT OF 
·~CONSUMER 
Ir.~,(" .BUSINESS 
fti. \.)lSERVICES 
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I 
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440-2734 (6/02/COM) 2Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION  1.0  —  GENERAL  PROJECT  DATA

Construction documents Location (sheet number or spec section)

1.1 ❏ Required No. of sets of plans: ________ .......................................... _______________________________

1.2 ❏ Required Cover sheet title block ....................................................... _______________________________

1.3 ❏ Required Cover sheet vicinity map ................................................... _______________________________

1.4 ❏ Required Cover sheet plan index ...................................................... _______________________________

1.5 ❏ P ❏ NA Code summary ................................................................... _______________________________

1.6 ❏ P ❏ NA Deferred submittal summary ............................................. _______________________________

1.7 ❏ P ❏ NA Professional stamp and signature ...................................... _______________________________

1.8 ❏ P ❏ NA Fire-and-life-safety plan .................................................... _______________________________

1.9 ❏ P ❏ NA Landscape plan .................................................................. _______________________________

1.10 ❏ P ❏ NA Landscape specifications ................................................... _______________________________

Supporting documents Notes

1.20 ❏ P ❏ NA Land-use or planning actions ............................................ _______________________________

1.21 ❏ P ❏ NA Required fire-flow calculations ......................................... _______________________________

1.22 ❏ P ❏ NA Fire-hydrant flow-test report ............................................. _______________________________

1.23 ❏ P ❏ NA Fire department or fire district building survey report ...... _______________________________

1.24 ❏ P ❏ NA Material safety data sheets (MSDS) .................................. _______________________________

SECTION  2.0  —  CIVIL  DATA

Construction documents Location (sheet number or spec section)

2.1 ❏ Required Site plan ............................................................................. _______________________________

2.2 ❏ Required Site utility plan .................................................................. _______________________________

2.3 ❏ Required Grading plan ...................................................................... _______________________________

2.4 ❏ Required Erosion-control plan .......................................................... _______________________________

2.5 ❏ P ❏ NA Utility-vault location and details ....................................... _______________________________

Supporting documents Notes

2.20 ❏ P ❏ NA Geotechnical/soil engineer report ..................................... _______________________________

2.21 ❏ P ❏ NA Storm-water calculations ................................................... _______________________________

2.22 ❏ P ❏ NA Site retaining-wall structural calculations ......................... _______________________________

2.23 ❏ P ❏ NA “Assurance of Compliance” with environmental rules ..... _______________________________
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440-2734 (6/02/COM) 3Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION  3.0  —  ARCHITECTURAL  DATA

Construction documents Location (sheet number or spec section)

3.1 ❏ Required Floor plan(s) ...................................................................... _______________________________

3.2 ❏ Required Transverse and longitudinal cross sections ....................... _______________________________

3.3 ❏ Required OSSC Chapter 11 accessibility requirements ................... _______________________________

3.4 ❏ P ❏ NA Interior elevations .............................................................. _______________________________

3.5 ❏ P ❏ NA Exterior elevations ............................................................. _______________________________

3.6 ❏ P ❏ NA Roof plan ........................................................................... _______________________________

3.7 ❏ P ❏ NA Wall type sections and details ........................................... _______________________________

3.8 ❏ P ❏ NA Reflected ceiling plan(s) .................................................... _______________________________

3.9 ❏ P ❏ NA Fire-rated construction details ........................................... _______________________________

3.10 ❏ P ❏ NA Energy-code-compliant construction details and
specifications ..................................................................... _______________________________

3.11 ❏ P ❏ NA Door schedule .................................................................... _______________________________

3.12 ❏ P ❏ NA Glazing schedule ............................................................... _______________________________

3.13 ❏ P ❏ NA Furniture plan .................................................................... _______________________________

Supporting documents Notes

3.20 ❏ P ❏ NA Energy-code-compliance forms/calculations .................... _______________________________

3.21 ❏ P ❏ NA Material safety data sheets (MSDS) .................................. _______________________________

3.22 ❏ P ❏ NA Hazardous materials inventory statement (HMIS) ............ _______________________________

3.23 ❏ P ❏ NA Hazardous materials management plan (HMMP) ............. _______________________________

3.24 ❏ P ❏ NA Written fire-and-life-safety evacuation plan for area of
rescue assistance ................................................................ _______________________________

3.25 ❏ P ❏ NA Active and passive smoke-control information ................. _______________________________
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440-2734 (6/02/COM) 4Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION  4.0  —  STRUCTURAL  DATA

Construction documents Location (sheet number or spec section)

4.1 ❏ Required Structural cover sheet ........................................................ _______________________________

4.2 ❏ P ❏ NA Foundation plan and details ............................................... _______________________________

4.3 ❏ P ❏ NA Under-slab mechanical plan .............................................. _______________________________

4.4 ❏ P ❏ NA Under-slab electrical plan .................................................. _______________________________

4.5 ❏ P ❏ NA Under-slab plumbing plan ................................................. _______________________________

4.6 ❏ P ❏ NA Floor framing plan ............................................................. _______________________________

4.7 ❏ P ❏ NA Roof framing plan ............................................................. _______________________________

4.8 ❏ P ❏ NA Structural elevations .......................................................... _______________________________

4.9 ❏ P ❏ NA Structural details and cross sections .................................. _______________________________

4.10 ❏ P ❏ NA Standpipe information ....................................................... _______________________________

4.11 ❏ P ❏ NA Special inspector/structural observation matrix ................ _______________________________

Supporting documents Notes

4.20 ❏ P ❏ NA Geotechnical/soil engineer report ..................................... _______________________________

4.21 ❏ P ❏ NA Site-specific seismic hazard report .................................... _______________________________

4.22 ❏ P ❏ NA Design narrative ................................................................. _______________________________

4.23 ❏ P ❏ NA Structural calculations ....................................................... _______________________________
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440-2734 (6/02/COM) 5Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION  5.0  —  MECHANICAL  DATA  (New  construction,  tenant  improvement,  gas piping  permits)

Construction documents Location (sheet number or spec section)

5.1 ❏ Required Floor plan .......................................................................... _______________________________

5.2 ❏ Required Equipment schedule .......................................................... _______________________________

5.3 ❏ P ❏ NA Site plan ............................................................................. _______________________________

5.4 ❏ P ❏ NA Under-slab mechanical plan .............................................. _______________________________

5.5 ❏ P ❏ NA Roof plan ........................................................................... _______________________________

5.6 ❏ P ❏ NA Fuel-gas-piping plan .......................................................... _______________________________

5.7 ❏ P ❏ NA HVAC equipment and duct plan(s).................................... _______________________________

5.8 ❏ P ❏ NA Roof access details ............................................................ _______________________________

5.9 ❏ P ❏ NA Duct smoke-detector plans ................................................ _______________________________

5.10 ❏ P ❏ NA Fire/smoke damper locations ............................................ _______________________________

5.11 ❏ P ❏ NA Smoke-control plan ........................................................... _______________________________

5.12 ❏ P ❏ NA Outside air (OSA) table ..................................................... _______________________________

5.13 ❏ P ❏ NA Refrigeration equipment and piping plan .......................... _______________________________

5.14 ❏ P ❏ NA Kitchen equipment plan .................................................... _______________________________

5.15 ❏ P ❏ NA Type I and/or Type II kitchen hood plan
(see Section 7.0 — Mechanical Data) ............................... _______________________________

5.16 ❏ P ❏ NA Fume/vapor hood plan ....................................................... _______________________________

5.17 ❏ P ❏ NA Process piping/product and/or exhaust-conveying
duct plan ............................................................................ _______________________________

5.18 ❏ P ❏ NA Fire-rated construction details ........................................... _______________________________

5.19 ❏ P ❏ NA Equipment hanger/fastener details .................................... _______________________________

Supporting documents Notes

5.20 ❏ Required Structural calculations for vertical loads ........................... _______________________________

5.21 ❏ Required Structural calculations for lateral loads, for equipment
weighing over 400 lbs. ...................................................... _______________________________

5.22 ❏ P ❏ NA Equipment manufacturers’ catalog “cut sheets”
or specifications ................................................................. _______________________________

5.23 ❏ P ❏ NA Outside air (OSA) calculations ......................................... _______________________________

5.24 ❏ P ❏ NA Smoke-control calculations ............................................... _______________________________

5.25 ❏ P ❏ NA Combustion-air calculations .............................................. _______________________________

5.26 ❏ P ❏ NA Fuel-gas-piping sizing calculations ................................... _______________________________

5.27 ❏ P ❏ NA Make-up air calculations ................................................... _______________________________

5.28 ❏ P ❏ NA Energy-code-compliance forms ........................................ _______________________________

5.29 ❏ P ❏ NA Boiler information ............................................................. _______________________________
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440-2734 (6/02/COM) 6Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION  6.0  —  MECHANICAL  DATA  (Additional  or  replacement  rooftop  installation  permits)

Construction documents Location (sheet number or spec section)

6.1 ❏ Required Roof plan ........................................................................... _______________________________

6.2 ❏ P ❏ NA Roof framing plan ............................................................. _______________________________

6.3 ❏ P ❏ NA Fuel gas-piping plan .......................................................... _______________________________

6.4 ❏ P ❏ NA Roof access details ............................................................ _______________________________

Supporting documents Notes

6.20 ❏ Required Structural calculations for vertical loads ........................... _______________________________

6.21 ❏ Required Structural calculations for lateral loads, for equipment
weighing over 400 lbs. ...................................................... _______________________________

6.22 ❏ P ❏ NA Equipment manufacturers’ catalog “cut sheets”
or specifications ................................................................. _______________________________

6.23 ❏ P ❏ NA Fuel gas piping sizing calculations ................................... _______________________________

6.24 ❏ P ❏ NA Energy-code-compliance forms ........................................ _______________________________

SECTION  7.0  —  MECHANICAL  DATA  (Type I  and Type II  kitchen  hood  permits)

Construction documents Location (sheet number or spec section)

7.1 ❏ Required Site plan ............................................................................. _______________________________

7.2 ❏ Required Floor plan(s) ...................................................................... _______________________________

7.3 ❏ Required Kitchen equipment plan .................................................... _______________________________

7.4 ❏ Required Kitchen equipment and hood elevations ........................... _______________________________

7.5 ❏ P ❏ NA Roof plan ........................................................................... _______________________________

7.6 ❏ P ❏ NA Cross sections through hoods, ducts and shafts ................ _______________________________

7.7 ❏ P ❏ NA Fire-rated construction details ........................................... _______________________________

7.8 ❏ P ❏ NA Fire suppression details ..................................................... _______________________________

Supporting documents Notes

7.20 ❏ Required Structural calculations for vertical loads ........................... _______________________________

7.21 ❏ Required Structural calculations for lateral loads, for equipment
weighing over 400 lbs. ...................................................... _______________________________

7.22 ❏ Required Make-up air calculations ................................................... _______________________________

7.23 ❏ P ❏ NA Equipment manufacturers’ catalog “cut sheets”
or specifications ................................................................. _______________________________

7.24 ❏ P ❏ NA Hood/grease extractor listing documentation.................... _______________________________

7.25 ❏ P ❏ NA Hood/grease duct sizing calculations ................................ _______________________________

7.26 ❏ P ❏ NA Fire suppression information ............................................. _______________________________
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440-2734 (6/02/COM) 7Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION 8.0 — PLUMBING  DATA

Construction documents Location (sheet number or spec section)

8.1 ❏ Required Floor plan(s) ...................................................................... _______________________________

8.2 ❏ Required Piping and material schedule............................................. _______________________________

8.3 ❏ Required Equipment layout plan ...................................................... _______________________________

8.4 ❏ Required Fixture schedule ................................................................ _______________________________

8.5 ❏ P ❏ NA Site utility plan .................................................................. _______________________________

8.6 ❏ P ❏ NA Building cross section ....................................................... _______________________________

8.7 ❏ P ❏ NA Rise diagram ...................................................................... _______________________________

8.8 ❏ P ❏ NA Roof plan ........................................................................... _______________________________

8.9 ❏ P ❏ NA Backflow-prevention location ........................................... _______________________________

8.10 ❏ P ❏ NA Irrigation plan .................................................................... _______________________________

8.11 ❏ P ❏ NA Fire-rated construction details ........................................... _______________________________

8.12 ❏ P ❏ NA Under-slab plumbing plan ................................................. _______________________________

Supporting documents Notes

8.20 ❏ Required Structural calculations for vertical loads ........................... _______________________________

8.21 ❏ Required Structural calculations for lateral loads, for equipment
weighing over 400 lbs. ...................................................... _______________________________

8.22 ❏ P ❏ NA Equipment manufacturers’ catalog “cut sheets”
or specifications ................................................................. _______________________________

8.23 ❏ P ❏ NA Utility maintenance agreements ........................................ _______________________________

8.24 ❏ P ❏ NA Water supply calculations .................................................. _______________________________

8.25 ❏ P ❏ NA Sanitary system calculations ............................................. _______________________________

8.26 ❏ P ❏ NA Irrigation demand calculations .......................................... _______________________________

8.27 ❏ P ❏ NA Roof drain and storm-water calculations .......................... _______________________________
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440-2734 (6/02/COM) 8Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION  9.0 — ELECTRICAL  DATA

Construction documents Location (sheet number or spec section)

9.1 ❏ Required No. of sets of plans: ________ .......................................... _______________________________

9.2 ❏ Required Floor plan(s) ...................................................................... _______________________________

9.3 ❏ Required Electrical load calculations................................................ _______________________________

9.4 ❏ Required One line diagram ............................................................... _______________________________

9.5 ❏ Required Feeder riser diagram .......................................................... _______________________________

9.6 ❏ Required Available fault current information ................................... _______________________________

9.7 ❏ Required Panel schedule(s) ............................................................... _______________________________

9.8 ❏ P ❏ NA Site electrical plan ............................................................. _______________________________

9.9 ❏ P ❏ NA Fire-rated-construction details .......................................... _______________________________

9.10 ❏ P ❏ NA Lighting plan ..................................................................... _______________________________

9.11 ❏ P ❏ NA Emergency power system and emergency lighting plan ... _______________________________

9.12 ❏ P ❏ NA Under-slab electrical plan .................................................. _______________________________

Supporting documents Notes

9.20 ❏ Required Structural calculations for vertical loads ........................... _______________________________

9.21 ❏ Required Structural calculations for lateral loads, for equipment
weighing over 400 lbs. ...................................................... _______________________________

9.22 ❏ P ❏ NA Energy code compliance forms and calculations
for lighting ......................................................................... _______________________________

9.23 ❏ P ❏ NA Emergency power system specifications ........................... _______________________________

9.24 ❏ P ❏ NA Feeder riser information .................................................... _______________________________

9.25 ❏ P ❏ NA Lighting equipment manufacturers’ catalog “cut sheets”
or specifications ................................................................. _______________________________
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440-2734 (6/02/COM) 9Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION  10.0 — FIRE  SUPPRESSION  DATA

Construction documents Location (sheet number or spec section)

10.1 ❏ Required Floor plan(s) ...................................................................... _______________________________

10.2 ❏ Required Sprinkler piping plan(s) ..................................................... _______________________________

10.3 ❏ P ❏ NA Site plan ............................................................................. _______________________________

10.4 ❏ P ❏ NA Standpipe information ....................................................... _______________________________

10.5 ❏ P ❏ NA Backflow-prevention information ..................................... _______________________________

10.6 ❏ P ❏ NA Reflected ceiling plan(s) .................................................... _______________________________

10.7 ❏ P ❏ NA Transverse and longitudinal cross sections ....................... _______________________________

10.8 ❏ P ❏ NA Fire-rated construction details ........................................... _______________________________

10.9 ❏ P ❏ NA Specialty fire suppression system plans
and list of systems ............................................................. _______________________________

Supporting documents Notes

10.20 ❏ Required Structural calculations for vertical loads ........................... _______________________________

10.21 ❏ Required Structural calculations for lateral loads, for equipment
weighing over 400 lbs. ...................................................... _______________________________

10.22 ❏ Required Equipment manufacturers’ catalog “cut sheets” ............... _______________________________

10.23 ❏ P ❏ NA Hydraulic calculations ....................................................... _______________________________

10.24 ❏ P ❏ NA Specialty fire-suppression-system information ................. _______________________________

SECTION 11.0 — FIRE  DETECTION  AND  ALARM  DATA

Construction documents Location (sheet number or spec section)

11.1 ❏ Required Floor plan(s) ...................................................................... _______________________________

11.2 ❏ P ❏ NA Site plan ............................................................................. _______________________________

11.3 ❏ P ❏ NA Reflected ceiling plan(s) .................................................... _______________________________

11.4 ❏ P ❏ NA Transverse and longitudinal cross section(s) .................... _______________________________

11.5 ❏ P ❏ NA Wiring schematic ............................................................... _______________________________

11.6 ❏ P ❏ NA Elevator recall information ................................................ _______________________________

11.7 ❏ P ❏ NA Operational matrix ............................................................. _______________________________

11.8 ❏ P ❏ NA Fire-rated construction details ........................................... _______________________________

11.9 ❏ P ❏ NA Standard electrical notes .................................................... _______________________________

Supporting documents Notes

11.20 ❏ Required Structural calculations for vertical loads ........................... _______________________________

11.21 ❏ Required Structural calculations for lateral loads. Calculations
for lateral loads for equipment weighing over 400 lbs. .... _______________________________

11.22 ❏ Required Equipment manufacturers’ catalog “cut sheets” ............... _______________________________

11.23 ❏ Required Installer certification information...................................... _______________________________

11.24 ❏ P ❏ NA Battery calculations ........................................................... _______________________________

11.25 ❏ P ❏ NA Sample fire alarm log book ............................................... _______________________________
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440-2734 (6/02/COM) 10Tri-County Commercial Application Checklist
For use in building department jurisdictions in Clackamas, Multnomah, and Washington counties

SECTION 11.0 — FIRE  DETECTION  AND  ALARM  DATA (CONTINUED)

Supporting documents Notes

11.26 ❏ P ❏ NA Emergency power system specifications ........................... _______________________________

11.27 ❏ P ❏ NA Monitoring certification information ................................ _______________________________

11.28 ❏ P ❏ NA Voltage drop calculations .................................................. _______________________________

SECTION  12.0  —  RE-ROOF  INSTALLATION  DATA

Construction documents Location (sheet number or spec section)

12.1* ❏ Required Site plan or building location map .................................... _______________________________

The site plan typically includes the following:
• North arrow
• A note describing the scope of work, such as tear-off, repair, overlay, etc.
• A note indicating approx. squares of roofing to be applied
• Area in which work is to be performed
• Location of roof access

12.2 ❏ Required Occupancy classification ................................................... _______________________________

12.3 ❏ Required Type of construction .......................................................... _______________________________

12.4 ❏ Required Minimum roof class required ............................................ _______________________________

12.5 ❏ Required Class of roofing to be installed .......................................... _______________________________

12.6 ❏ Required Roof plan ........................................................................... _______________________________

12.7 ❏ P ❏ NA Parapet and scupper cross section(s) ................................. _______________________________

Supporting documents Notes

12.20 ❏ Required Pre-re-roof inspection report ............................................. _______________________________

12.21 ❏ Required Roofing system listing information ................................... _______________________________

12.22 ❏ Required Roofing manufacturer’s catalog “cut sheets” .................... _______________________________

12.23 ❏ Required Roofing manufacturer’s installation instructions ..............

12.24 ❏ P ❏ NA Structural calculations ....................................................... _______________________________

12.25 ❏ P ❏ NA Structural engineer’s report ............................................... _______________________________

SECTION  13.0  —  JURISDICTIONAL – SPECIFIC  REQUIREMENTS

Construction documents             Item Location (sheet number or spec section)

13.1 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.2 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.3 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.4 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.5 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.6 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.7 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.8 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.9 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

13.10 ❏ P ❏ NA ❏ Required ___________________________________ _______________________________

* The building official may waive submission of plans. Contact jurisdiction for more information.
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