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CITY OF
PORTLAND, OREGON

BUREAU OF DEVELOPMENT SERVICES m
1800 SW 4" Ave, Suite 5000 MULCTHDMAH
Portland, OR 97201 counTy

STATUS CHECK ‘ Commiercial Building Permit Application # 03-172515-DFS-01-CO
Status Date: September 16, 2005 IVR Number: | 2497784
APPLICANT BENSON TOWER LLGC *ANDY KREBS* Phone: (971) 275-3033/CELl
PROPERTY OWNER THE BENSON TOWER LLe Phone:

CONTRACTOR BENSON TOWER LLC *ANDY KREBS* Phone:

PROJECT INFORMATION Description of Woik: DFS 9/16/05 - WINDCWS

Street 4500 SW 11TH AVE

Address

Occupancy Group Construction Type Sub Type Work Proposed
R183 I-FR Apartments/Condos (3 or more un New Consiruction

This report shows those reviews which have been assigned as of September 16, 2005 at 10:31 am. Technical
reviews may trigger additional review assignments.

voilew TypelProcess ____|Mandatoryt _Status Action Date} " Reviewer Phong
2nd Screen App Set-Up X'Approved 9/16/05 !Spencer, Tracy 503-823-7313
intake - DSC Klintake 9/16/05 _ \Spencer, Tracy 503-823-7813
Asslgn Plar-and File Location o Open . DOCUMENT SERVICES 503-823-7357,
Assign Reviews - CO ) Open DOCUMENT SERVICES 503-823-7357]
Corrections Recelved - CO Open

i?lggggiManager In Progress iLitin, Mellssa 503-823-3033
Folnt of Contact Gpen )

f’lans checked out to Applicant Open . o
Life Safely Review B XiOpen HowellBen _ _ r 503-823-4539,
Struclural Review T XiOpen | WhomasEre & 503-823-7653,
Send Lelter of intent fo expre .} _iGpen i __Litin Mefissa 503-823-3033
Pro-fssuance Check CYiopen 1 “idinMellssa “503-823-3033




7| ciry oF PORTLAND, OREGON ~ BUREAU OF DEVELOPMENT SERVICES Lgé
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1900 SW Fourth Avenzze, Suite 5000 « Portland, Oregon 97201 ¢ www.bds.ci.portland.orus MULTREmAH
couRTY
STRUCTURAL CHECKSHEET Application #:  03-172515-DF$-01-CO

Review Date: September 28, 2005
Commercial Building Permit

To: APPLICANT ANDY KREBS : -275.
BENSON FOWER LLC Cell: 971-275-3033
PO BOX 12127 Fax: 503-274-8604
PORTLAND, OREGON 97212

From: | STRUCTURAL | ERIC THOMAS Phone: 503-823-7653

ENGINEER

4 OWNER THE BENSON TOWER LLC
2154 NE BROADWAY ST #200
PORTLAND, OR 97232-1561

PROJECT INFORMATION
Street Address: 1500 SW 11TH AVE

Description of Work: - DFS 9/16/05 - WINDOWS

Based on the plans and spacifications submiitted, the following ftems appear to be missing or not in conformance with the
Oregon Strictural Specialty Code and Z or other clty, state, or federal requirements.
ltem # lc;?\c:lta‘:: Code Section | Clasification / Coirection Required

1. e appears that the muilons, heads and sills use “crimped in polyamide thermal
break® as shown on several drawings (i.e.7.1). The section properties for the
window members a2ppear to assume that the two separate extrusions act
compositely, with load transferred between them by the polyamide thermal break.
Please submit structural caléulations/data as appropriate to justify the use of fhis
matérial,

INSTRUCTIONS

To respond to this checkshest, come to Document Services (1900 SW Fourth Ave., 2nd fioor) between 7:30 a.m. and 3:00
p.m. and update all four sets of the originally submitted drawings. To update the drawings, you may either replace the
ofiginal sheets with new sheets, or edi the originally submitted sheets when corrections are of a minor nature and when
approved)by the Bureau of Development Services, (Specific instructions for updating plans are posted in Document
Services.

Please complete the attached Ghecksheet Response Form and Include it with your re-submittal, Notify Document Services
Staif that you are submitting corrections for structural review, To ensure that the plan reviewer recelves notification,
verlfy that the computer has been updated to show that the corrections were received.

If you have specific questions concerning this Checksheet, please call me at 503-823-7663, To check the status of your
project, call (503) 823-7000 and select option 4. Your Plan Review Status will be faxed to you, so please be ready to
provide a fax number, If you don't have a fax number, you may check the status of your permit on the Internet by going to
www.cgls.cl.portland.or.us/maps/bds. Enter your permit number on the *Application Number” tab and then click on the
green "Go” button. To see your pagmit detalls, left-click an the permit you want to view. Alternatively, you may also dial
(503) 823-7357 to request a Plan Review Status or visit Document Services.

You may receive separate Checksheets from other City agencies that will require separate responses.

Page 1
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Layton Consulting Ltd.

Registered Engineering Professionals

Brilish Columbia + Alberta
wash.agton » Oregon « Californla - Atizona

FACSIMILE TRANSMITTAL SHEET
=

TO: FROM:

Eric Thomas Leonard Pianalto, M Sc., P.Eng,
COMPANY: DATE:

City of Portlandt, Osegon November 16, 2005

Bureau of Develioprment Services
1900 SVW Foursh Awzaue, Suite 5000

Portland, Oregon 97231
FAX NUMBER: TOTAL NO. OF PAGES INCLUDING COVER:
503 823 7692 1417
PHONE NUMBER: LCL PROJECT NUMBER:
503 8§23 7653 116~2883
h‘ RE: STARLINE REFERENCE NUMBER:
Application # 03-172515-DFS-01-CO H3002

Benson Towszr
S ——

e N YTHT-TY: e Trl-yyeroaor}
DURGENT O FOR REVIEW OPLEASE COMMENT D PLEASE REPLY FIPLEASE RECYCLE
NOTES/COMMENTS:

Eric,

Please find our letrer which presents test data for the Stadine 9000 Window system as
requested in yowr 3 Structural Checksheet.

DPlease call if you hawe any questions re require Facthe clarification

Sincerely,

LAYTON CONSULTING LTD.

Leonard Pinnalo, 24.8¢, P.Eng

£C Wayne Millard .- Starlzee Windows (fax €94 882 6890)

2038 10422 1% ST SURREY BC VAN TRZ « TEL: (604) 930-0642 « FAX: (604) 930-1103
EM AL infopiinytonconsulting.com ¢ WER: www. layleficonsulting.com
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-
I~ || Layton Consulting Lid.
UL ' Registered Engineering Professionals
A

Washington + Oregon » Galifarni+

City of Portland, Oregon — Bureau of Development Services
1900 SW Fourth Avenue, Suite 5000
Portland, Oregon 97201

Attention: Eric Thoras ] EXPIRES: 3/ Z&a@

November 16, 2005

RE: Applieation # 03-172515-DFS-01-CO
3" Structural Checksheet
Benson Tower

STRUCTURAL REVIEW LETTER REPDRT:
Evalation of Thermal Break — Starline Windows 9000 Series

This letter is written as a response to the “Request for Clarification”, made by Eric Thomas of
the City of Portland Oregon (the City), following a structural review of the Starline window
system, proposed for the Benson Tower project at 1500 SW 11" Ave, The reviewer’s concern
centers on the behavior of the erimped-in polyamide thermal break (iee enclosed — page A1-A2),

Mechanically locked thermal bariiers are defined as tollows:

An aluniinum composite framing member, consisting of individual interior and exterior
extruded aluminum sections separated by a pre-formed thermal barrier. First, both the
interior and exterior aluminum extiusions are knurled. The svuctural thermal barvier
mmaterial is then inserted into the knurled extruded cavity of tie both the tnterior and

exterior portions and afler rolling (crimping) the mechanical locking process is complete.
[AAMA TIR-A8-04]

The Statline 9000 Aluminum window systemn incorporates the insulbar ® - Structural Thermal
Burrier Systemn (sce enclosed product information - pages A3-Ad).

Review of Full Seale Window Test:

Full scale testing of the sample window (W1F) was conducted at an ndependent laboratory,
Interetek ETL Semko, on November 3 and November 16, 2005 in aczordance with State OF
Oregon 1998 Structural * cialty Code — Section 2013 (see enclosec test reports — pages AS-AS
and photos - pages A9-£ 12), Window WIF was sclected as the largest (i.e. worst case) un-
reinforeed window as per our letters ta the City dated October 13, 2005,

The testing has demonstrated that the in-situ perforniance of the window system was vonsistent

with the design, The predicted deflection under the design wind load was 0,594 in (see enclosed
~ page A13) und the maximur measured deflection duting the testwas 0.563 {n. Alternatively,

4735 Marlin Street, Sulte 3210, Blaine, Washingtori, USA 98230 » Tel: (3601 332-9393 « Fax: (360) 332-4619
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(604) 830-1103

the theoretical moment of inertia (MOI) was calculated from the tracitional second moment of
the area approach and found to be 3.497 in"4. The measured MOI “tack calculated” using
trapezoidal wind areas was 3.69 innd,

The tested MOT was 5.5% over the calculated MO, This was not unexpected as the calculated
value was based on the aluminum components of the vertical mullior only and did nol account
for contributions from the glazing, horizontal mullions, and sealants,

The measured permanent deflection at mid span was 0.046 in (0.04% of the span), This has
indicated that no yielding or relative sliding of the components oceured under full wind lonad,

The window was also lested at 1.5 times the design pressure, The average permancnt set was
0.28% of the span which meets the Commerciul (C) and Heavy Comraercial (HC) ciassifications
as defined in AMMA 101 (maximum 0,3% of the span). Intertek further reported that following
the testing, the windows were inspected and found to shov* no signs of failure or permanent
deformation of any part of the window system that would cause any operational maifunction,

The test results have demonstrated that the two separate extruded aluminum comporents act
compasitely. Furthermore, it hus been shown that load transfer has occurred through the
mechanically crimped thermal break (shear flow and tension} and has allowed development off
the full moment of inertia,

Application of Test Results to Reinforced Condition:
Window W37 represented the worst case reinforced window.

As steel is 2.9 times stiffer than aluminum, the steel reinforeing will tace the majority of the
load. Our cafeulations have demonstrated that the atuminum compouerds ini the reinforced
window catries 93% of the flexural {oad and 87% of the shear flow when compared to window
WIF, as discussed in the previous section. Therefore, the demand on tho aluminym-pelyamide
composite is lower in the worst case reinforced window than in the un-zeinforced cuge (sce
enclosed — page Al4-Al35),

Conclusion:

We ate satisfied that the use of the Insulbar ® mechanically locked thermal barrier s,stems in the
Starline 9000 series window meets the requirements of the Code (UBC 1997 and State of Oregon
Structural Specialty Code 1998 Edition). The test results have demonstiated the composite action
of the aluminum and crimped in polyamide thermal break: defleetion wnder design pressure was
5% less than expected and as reported by Intertek “there was o failure or permanent
deformation of any part of the window system” under 1.5 times the design pressure,

Sineerely,

LAYTON CONSULTING LTD. Reviewed by: /
Ot P S M 7S —
Leonard Pianalto, M.Sc, P.Eng, Mark 8, Layton,(ﬁ

Starline Architectural Windows Ltd. Benson Tower Layton Consulting Ltd,

Printed on 1171672005 Structural Review of Thermal Break Mark S, Layton, PE
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zc’x“" "’ CITY OF PORTLAND, OREGON ~ BUREAU OF DEVELOPMENT SERVICES A
p—
TS

\ L'./? 1900 SW Fourth Avenue, Suite 5000 « Portland, Oregon 97201 « w\vw.bds.ci.ponland.or.us m%gﬂr?mnu
3rd STRUCTURAL CHECKS MEET Applicatiov#:  03-1 72515.DF8-01-CO

Review Date ; November g, 2005
Commereial Buildin Permit

To: APPLICANT #NDY KREBS
) BENSON TOWER LLC

PO BOX 548

PORTLAND, OR 97207-0548

Cellular; 971-275-3033
503-274-8604

andy@bensontower,com

From: [ STRUCTURAL ERIC THOMAS Phone? 1503-823#653 l
ENGINEER

ce: OWNER THE BENSON TOWER LLC
2154 NE BROADWAY ST #200
PORTLAND, OR §7232-1561

PROJECT INFORMATION ' —
—_—
Street Address: 1500 SW 11TH AVE

Fax:
e-Malil:

Description of Work:  DFS 9/16/05 - WiNDOWS !

NOTE: Comments Trom the 7 and 2™ Structural Checksheels datad S ber 28, 2005 and Ociaber 12,2005
that need further clarification/correction have been provided below for referance only. This recheck s based on
a response submitted to BDS on November g, 2005, .
Based on the plans and specifications submitled, the follawing fems appaar to be missing of not In conformance with lhﬂ

| Oregon Structural Specialty Code nd / o other city, state, or federa requirements,

Location s
Item # on plans Code Sectlon | Carification / Correction Required

1 November § 7005

Please address the following ilerns related to the: submitted window tast results
and accompanying letter from the structural engineer for the windows:
a) Thetest result suminary letter indicates that the lests were conducted in
accordance with ASTM £330, However, the lelter Indicates that the test
presstire was 38 psf, which s exaclly equal to tha design pressure—rnior
increased by a factor of 1.5 as requlred by A3TM £330, It appears that the
test needs to be re-conducted and the specirien joaded to the appropriate
préssure,
The design pressure for the corner condition is 47 psf, aad this value does pot
appear to have been addressed i the either the test or submitted comparison
caloulation, Please address the larger desigr. pressure,

b,

-

Continued,

Continued,

Page 1
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3" STRUCTURAL CHECKSHEET

Continued from previous pags,

Lagytan Consulting Ltd.

(6804} 830-1103

Application #
Raviaw Nate

03-172515-DFS-01.CO
Navember 9 2n05

T Continued from previous page,
{cont,) l
H October 12, 2005 (For Reference Only}

material.

The submitted manufacturer's promotional infurmalion does not address the
structural performance of the mullion composi:e action due ta the presence of the
“crimped in polyamide thermat bréeak.” Representalive testing must be performed
under the direction of an Oregon registéred stiuctural engineer. An Oregon
engdineer stamped summary report must be sLbmitted that justifies the various
types.of mullions and various Ioading/span conditions that exlst on the project. i
mulliple tests are required, piease Indicate wh ch test Is used to justify the various
conditlons on the projest.

Septomber 28, 2005 (For Refererice Only}
It appears that the mullions,
break” as shown an several drawings (i.e. 7.1)
window members appear to assume that the two separate extrusions act
compasitely, with load transferred between them by the polyamide thermai break.
Please stubmit structural calculations/data as appropriate fo justify the use of this

heads and sills use “crimped in polyamide lhermat
The seclion properties for he

INSTRUCTIONS

To respond to this checkshieet, come to Documerit Services (1900 SW Fourh Ave., 2n4 floor) between 7:30 a.m, and 3:00
p.m and update all four sels of the orlginclly submitted drawings, To update the drawiligs, you may either replace the
ariginal sheets with new sheets, or edit the ariginally submitted sheets when corrections are of & minor nature and when
approved by the Bureau of Development Services, (Specific instructions for Updating plans are posted in Document

Services,)

Please complete the attached Checksheet Response Form and include it with your re-gubniittal, Nolify Document Services
Staff thal you are submiting corrections for structural review, To ensure that the plan reviewer recelves notification,
verify that the computer has been Updated to show that the correclions were received.

If you have specific questions concerning this Checkshes!

, please call me al 503-823-7353, To check the status of your
project, call {503} 823-7000 and select option 4. Your Plan Review Status will be faxed to you, so please be ready to
provide a fax number. Jf you don't lave a fax number, you may check the status of you' permit on the internet by going to
www.cgis,cl.portland.or,us/maps/bds. ‘Enter your permilt number on the *Application Numnber” tab and then click on the
green "Ga" button. To see your permit detalls, left-click on the permit you want to view, Alternatively, you rnay alse diai
(503) 823-7357 to request a Plan Review Stalus or vislt Document Services,

Youmay receive separate Checksheets from other City agencles that will require separate responses.

Page 2
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N Tnsulbar W - Proc net l'eaxures

A 1 BARRIER .
INSULBAR® s a3 revolutionary insulating system
& for manufacturers of aluminum windows, daors ang
Desion Speaficxions  SUITAID walls, Proven in aver 20 years of worldwide
el nstallation, Insulbar® Structural Thermal Barriers
Techiyiony ) offer superior strength, maximum fesistanci: to heat
Srforrrecion transfer and unexcelled flexibility,
History of \nsubar

Economical and Efficient -
“p 12 50% better thermul insulation thaa PVC
or Polyurethane!

a—

e ettt o

1 The key’ to Insulbar's effectiveness js its
unlque composition of glass-reinforced
FISULBAR Systom nylon 6/6. Enslnger's proprietary
extrusion pracess orients the glass fibers
" 1 $3 In three directions,

| countering stress jn
these d mensions for maximum structyraf
Integrity.

BETTER INSULATION!

DT

An Insu bar system provides superior
inswlabic n through increased aluminurm
separation and alr space. The material is
extruded Into a shape that effectively and
economically joins two separate
aluminuim extrusions (the Inner and outer
aluminum profiles of the window, door or
curtain viall).

,F§
|

—|

Insulbar® includes a sealing wire that, under glevated temperature, activates
to create a strong, permanent bond that seals out moisture and improves
shear resistance,

INCREASED

DHSULBAR Systemn
STRENGTH!I

Strice Insulbar’s coefficient of
thermal expansion Is very ciose to
that of sluminum, internal
Stresses are drastically reduced.
The bond between Insulbar® and
the aluminum extrusion retains its Petred and pebridged ]
mechanical Integrity through a !

hnp:I/\vww.insulbar.com/pmduct/prm)ucts.hxml

9304200
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. - Insnlbar® - Product Features

wide range of temperature fluctuauons.

The strength of the composite profile is increased due to Insulbar's composition

and system gaeometry.
INSULAAR Systeamn

[ (o rjr"___ 4 ALLOWS THINNER ALUMINUM
i WALLS!
. |
\|_ Insulbar is a tystem with inherent strength,
permitting the use of thinner aluminum walls
{ even with similar hollow section canstruction.

Manufacturers save on material costs and can
offer reduced weight In finished assemblies.

Insulbar® Is: the strongest structural

thermal barrier available, delivering a better
combiaation of insulation and strength than
PVC or poiutred and debridged polyurethane!

Why buy Ensinger? Standard Profiles Compare P&D Site Index

*1 365 Meadowlinds Bivd,, Washington, PA 15301

ENs'PgGER (?@ phone! 724-746-6050  Fax: 724-746-39209

insulbarsales(densinger-ind.com

hitp://www.insulbar.com/preduct/products.htmi 91302
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sh ! ETL SEMKO
November 5, 2005 C;J:PY

Starling Architectural Lid.
19714 - 96" Avenue
Langley, BC

VIM 3B9

Attention: Mr. Remo Schulz
Dear Mr, Schulz,
Re; Aluminim Combination Window Test Resulis — Project No. 3086543

Intertek Testing Services NA Ltd, (Intertek) has performed physical testing on & 2514 mm (99.007) wide x
2740 mm (107.87"} high Aluminum Combination window system, submilted t. our laboratory hy Starline
Architectural Ltd, Testing was conducted on November 3, 2005, The test tvas c¢ nducted in accordanice with
ASTM E330-02. “Standard Test Method for Structural Performance of Exterior Windows, Curtain Walls,
and Doors by Uniform Static Air Pressure Difference.” Procedure A,

The window was tested for Uniform Lond Deflection only. Load durations were 10 seconds, The span of the
mullion tested was 2715 mm (106.89"). Defiections were measured at the mid.span snd at the ends. The
end deflections were averaged and subtracted from the mid-span deflection (10 ¢ fiminate deflections caused
by movemient at the head and sil} connections to the test frame). An clivation drawing indicating
deflection -gauge. locations  and a drawing of the cross-section of the mullion tested, both stamipsd
“Intestek,” are attached, The resulls of the test are indicated below:

Test Pressure Deflection Measurements, i {jn.)

Positive Negative
Pa (5D Deflection | Perm. Set Deflectior | Perm. Set
1827 (38.0) 14.30 (0563) | 1.17 (0.046) 13.95 (0.54%) | 0.73 (0.029)

If you have any gucstions or concerns, please do not besitute 1o call me at 604-520-3321, ea: 115,
INTERTEK TESTING SERVICES NA LTD.

]
7
KeamirE, Fulconbridge
Engineering Technologist ~ Building Products

KLFfjm

@]D Atachinient: 2 pages

v,

All services undenaken art subject to the fett:+ % Al polley: 1. This iepot 15 for the exchistve use nf Imenek Testing Sérvices NA Lids

{imiertek’s) elient and Is provided pursuant to the a -ement betwesn Inteirek and it elient, Intertek's responsibil ty and liabllity are limited fo-the 1enms

and conditions of ihe agresmery, dniertek anyames no-Yabllity to any paity, oiher than 1o the elient In-sccordince with the agreemere, for any loss,
eapense of damage eccasioned by the use of this repoil. 2 Only the ellent 18 authorited 16 copy or distribute this wpon and thert anty: in 15 entirety. Any
wie of the Intertek name or ohe &f lis marks for ihe sale or sdvertisément of the tevisd rixterial, product or seiv e st first be approved 1 wiiling by
Inieriek, 3, The observations and fest results In this report are refevant only to the sample tested. Thi tepon.by telf dozs pol itaply that e materal,
produst o service is or hus ever been linder an Intentek’s eénlfication pragranm.

Intestak Tesuting Sorvicas NA Ltd,
1500 Briganting Brive, Soquitam, BS VIR 7C1
Tulaphone: 604-520-3321 Fax 804-524-9108 Wab. www ntariuk.allse nka com
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Copy
S

@ 180° COUPLER WITH FIXED LITES

HEEL DIMENSION(H.D.) | HEEL DIMENSION(H.D.)

VERTICAL WINDOW COUPLER
W/ FIXED LITES BOTH SIDES

{ARCH.REF.: N/A)

Intertel Testing Services
EELSEMKG

Y S

NOV 05 2005
PROJECT #:.... 3086543
y

REVIEWED m;fé

LAFGLEY, B.C. VIN 3C8

www stariltemindows o TOLL FREE [-BUB -448-1607

STARUNE WINDOXS INC.

STARLIYG MIVDONS BENSON TOWER

, PROJECT:

WOODINVILLE, %A 98072 [EDCT i y BRLIEET COBE e
mas (425) BOB- DSOS H | H3002
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Novembier 15, 2005

Suarline Architeetum) Lid,
19714 - 96® Avenye
Langley, Be

VIM 3B9

Altention: Mr. Rewme Scholy

Dear Mr, Schulz,

Intestek Testing Services N&
2740 mm (107.877) high Alvimi,
Architectural Lid, Testing was condiscted on N /2005, The test wrs conlucted ih accordanse with
ASTM E33002 “Standard Test Method far Strectaral Penformdnes of Exterior Windows, Curtain Wally,
and Doors by Uniform Static Air Pragsure Difference,” Procedure A,

The window was testsd foe Uniforn Losd Stasonant only in both the poitive and togadve directions, The
3pan of the mullion isted was 2715 mim (; 106.89*), Pormanent defleations wege ¢ wasured &t tha mid-span
and at the onds, The end daflections wers aveenged nid subtracied from 1b5 mid-span deflection {to

fivedd deflections caused by rent at the hend and sill conmections to the {ag frame).  Thie wesulis
of tha 1est are indjcated bedow:

Afior the st Joads wer. released, iho window s Inspocted and mmero W 10 fuilurs or penanent
dofomuatior: of any part of the window system that would canse Any operations] malfinctiod. 1f you have fny
questions or épnicems, pl:uscdo_ not hesitate o call mm mGO-}~520~332‘l. axt. 115, .

INTERTER. TESTING SERVICES NA, LD, N

c L. 2
Engineering Technolopint < Building Produes
KL¥fm )

Al saeyies Undaraken are Yubdect i e Tollaving senemi) poticys 1, This repens 1y or $bé cxelislve we of tore uk Terdng Serviemd Na iy
(lsezricks) clletd 159 Js provided pociymat wo the STTETEnt okateh Incestek wnd ity client, Yetpky fesponaititity snd Nablllty are Umited 10 the toamd
and condainne of the apramary, Travnk atrmes wo by (0. 20" pary, 00-3 Y14 10 the olient {n recontace wih the agreimese for avy toas,
mmwﬁnwmﬂowwmmdmm 2 Oy dhe ol ® ey of dls

a0 67 I Lescrack farms or o of g mlhhhnwwumml«hhwmm\n
frectiek, 3. Toe olmervetiops and 4242 reults [ thit feport ane releveas oaly 10 ihe Eamobe bewed, T 1.
+ PrOduct af servies v bas gveg boig Y an fovaraks eriificibion Progom.

o srvvite iy 3
oot By Ll ey BGE TS Vsdi e trwieslal,

S S
antng Drive, o, 7c1
Fax 8048240188 Wb v iteriskadsemis. oy
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Starline Architectural Windows 9000 Series deflection test
Test Facllily: Fenestration Lab, Intertek Testing, Coquittam, BC
Date of test: Thursday, November 3, 2008

Piclure 2 ~ Window belng clamped into air prassure rack

Starline Architectural Windows 9060 Series deflectior tast
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Starline Archilectu
Test Facility: Fenestr.

ral Windows 9000 Series deilection test
ation Lab, Intertek Testing, Cocultlam, 8C

Date of test: Thursday, November 3, 2005

Installation angle arourd
Interior of window

Wood buck parimieter to

j whilch win

.

dow s attachad

Screws at 6" o.c.
Inta bac nf frame

Plcture 4 — Window silf fastened to wood perimeter as at head

Starline Architectural Windows 9000 Serfes deflection est

s
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Starline Architectural Windows 9000 Serles defleclion test
Test Facillty: Fenestration Lab, Intertek Tasting, Coguiliam, BC
Date of test: Thursday, November 3, 2005 A([

Starline Architectural Windows 3000 Serigs defiect on test
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Starline Architectural Windows 9000 Serles deflection test
Test Facility: Fenestration Lab, Intertek Testing, Cogu flam, BC
Date of lest: Thursday, November 3, 2005

Screws used to fasten
angle to wood perimeter

4

Pieture 7 ~ vartical coupler after first test, verirying no steel wes present

Starline Archilectural Windows 8000 Serles defle ction lest
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Layton Consulting Ltd.

Project:
Benson Tower, Poriland, Oregon

Client:
Starline Arch. Windows

&

Regl ineering Profess
203B-10422 166" Street Surrey, BC

lter Checked:
9000 Serles Mullion Analysis

Window Series:
8000 Serles

Brilish Columbla Alberta Washington | Calg, by Date Chck'd by | Dale Detail: Date T
Oregen  Callornla FH 1111612005 Lp (,4 13
Ref. | Calculations Output i
Window W1FE Trapezoidal Muilion C hecl< (Largest Un-reinforced Window)

"" 151 BASIC INFORMATION;

Dimensions; Height of window;
Stde fight #1;
Side light #2;
Average tributary width;

Daslgn wind load;
Saclion Propertias; Moniant of inertis;
Sectlon Moduius;
Modulus of elastielty;
Allowable stress;

Hz2107,88 in;
azi= 37.00 in;
az2= 61.88In;
W220.5(az1+4222) =49.440 In;

~——nzl—~~ az2 =

[

p = 38,00 paf:

lzx= 3,496 inod;
S =1,550 ins3;
E =70000000 psi;
As = 16000 psi;

CALCULATE DEFLECTION OF TRAPEZOIDAL AREA1:

Mullion Heighl or.span;

Lodd;

Reaction;

Bending mement at mid-span;
Daflection;

L=Hz=107.875 In;

Azt =Hi(azi>l, L2, a2102) = 18,500 in;

q.=p*Axt = 58,583 pif

RA1=RB1 = *L(1-Az1/LY2 = 218,162 jbs}

Mmax1= g*LA2/8-3*AZ142/5 = 6822.934 fos_fi;

vmakt = SQULAR (1B AZ1 AR LAZI16°AZ1A) (25°LA4)) 13BA°  * 12 )= 0.2350n:

CALCULATE DEFLECTION OF TRAPEZOIDAL AREAY;

Load;

Reactlon;

Bending tioment at mid-span;
Neflection;

IOTAL
Reaction;
Bending moment at mid-span;
Defectlon al Mid-span;

SUMMARY

Allgwablo defiaction;
Check if vmax<aaliow:
Bending stress;
Chack If (o<As);

SHEAR FLOW
Shear lorce;
Saction Area of Top Portion;

Distance lromm centrold of tap portion to centroid of the whole soction;

Shear How,

Tolal thickriess of thenmal break maleral; t = 2 mm; Total thicknous of 4 plecas;

Shear slresg;

Az2=1(az25L, U2, a22/2) = 30.940 in;
a=p*Az2 = 97.977 plf;
=RB2 = q"L{1-A2Z/L)2 = 314,076 Ibs;
Mmax2= q'LA2/8.q'Az242/8 = 10573.966 ibs_n;
Vmas2 = 5'C|'L‘4‘(1tB'AZ2‘2/(5'L"2)*‘1G‘AZZ"4/ 25LA4))H384° B * lax ¥ 0.35%n,

RA =RB=RA1+RAZ = 532,238 |bs;
Mmax = Mmaxt+Mmas2 = 17396,900 1bs_in;
vmax = vmaxi+vmax2s 0,594 in;

Aallow = £175= 0,616 In;

Chiock =1f (vmiax< dallow, *Passes.”, *Falls.*) = " Sasses.”,
a = Mmaws = 11223,806 paj;

Check = if {a<As, “Passes.”, “Falls.") = "Passes,",

V= 3A = 532,238 ibs;
A=0761 Inn2;

y= 131

a= VAL = 151,772 i,
tror =4 = 0,315 1n;

1=vltor = 484,875 psi;
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Layton Consulting Ltd. (604) 830-1103

Layton Consulting Ltd,

Praject:
Benson Tower, Portland, Oregon

Client:

Starline Arzn. Windows

2038-10422 168" Street Surray, BC

Item Checked:

Window Series:

S000 Series Mullion Analysls 9000 Series

British Calurbla Alborta Washinglon "Calc, by Date Chek’d by | Dafe Detail: Date
Oregon _ Callforsia FH 11/16/2005 Lp Ay
Ref. ] Calculations Output N
Window W3J Trapezoidal Mullion Check (Largest Reinforced Window)

Lttt BASIC INFORMATION:

Dimensions; Helght of windaw; Hz=112.38In;
Side light #1; azi= 69,00 in;
Side light #2; 0z2 = 56,00 fn;
Average Uributary width; Wz=0.5"(ax1+a22) =62.500
Design wind load; {Carner wind prassure) p=47.00psh;
Seclion Proparfies; Mament of Iniartia {comblned); lzx=6.211 In*4; Hz
Settion Modulus (comblned); § = 2.769 in*3;
Madults of elastidity (aluminum); €a = 10000000 psf;
Allowable stress (alumiinum); Fya-= 16000 psi;

Modulus of elasticlty of steel;
Allowable slress of steel;

CALCULATE DEFLECTION OF TRAPEZOIDAL AREA1;

Mullien Helght or span;

Es = 29000000 psi;
Fys = 0.66*50 kst = 33 ks

Load:

Reactlon;

Bending momant at smid-span;
Deflection;

L=Hz=142.375n;

Azl =iffaziel, U2, az1/2) = 34.500 In;

q=p*Az1=135,125 pit;

RA1=RB1 = g*L¥{1-A21/LY2 = 438,452 |os;

Mmax1s ' [42/8-q"A2112/6 = 15540,980 Ibs, In;

ymax1 = 5'q'LAM(4.8*Az1 A2NSTLA2)+18° AZIAY {25°LM4)) (3847 B * Izx 1= 0.3221m;

CALCULATE BEFLECTION OF TRAPEZOIDAL AREAT;

Load;

Readction;

Banding moment at mild-Spar;
Defection;

TOTAL
Reactlon;
Qendirig moment al mid-span;
Oeflection ai Mld-apan;

SUMMARY
Allowabe dofloction;
Check If vmaux<Aaliow;
Banding rifes: of aluminum;
Chack if tr~fya);
Bending siress of steal;
Chieck if (s4Fys);

SHEAR FLOW
Shear force;
Sactlon Area of Tap Porlior;

Distanea from ceniratd of lop portion 1o cantrold of thie whole section;

Shear low;

Total thickness of thermal break material; t = 2 mm; Total thickness of 4 ploces;

Shear stress;

AZ2= (o221, Lz, az2/2) = 28,000 In;

q = p*Az2 = 109,687 pif;

RA2=RB2 = q'L*(1-Az2/LY12 = 385,547 |vs;

Mriax2= oL 2/8-g°Az242/6 = 13234.744 Ibs, in;

Vmax2 = §'q°LAG*(1-8* Az2n2/(5* LA2)#16 Ax2Ad, (25°LA)I384" E * Jx 3= 0,27 Bin:

RA =RB=RA1+RA2 = 823,899 Ibs;
Mmax = Mmax1+Mmiax2 = 28772,729 ths_in;
vmax & vmax+yinax2= 0,598 in;

Aaliow = L1786 = 0,642 Ii;

Check = If (vmak< Aallow, “Passes.”, "Fails.”) = * Passas."; Wills Alunttiony
o= Mmaws = 10391.018 psi; %0l WAF :+ 10201/11228 = 93¢ i | Compononts
Chuck = If {a<Fya, ‘Passes,”, “Falls.”) = "Pass »s," (Floxura))

o = 2.9'Mmax*1 882 Infizx = 25,283 ks|;
Chéck =\t (a<Fys, “Passes.”, "Falls.) = "Passns.";

V=RA = 823,899 |bs;

A 0,761 Ine2;

y= 1310

g2 V'Ayizx = 132,258 lisfin:
"9 of WIF = 1327152 = 879%",
tro =4%=20,315

= tiftror = 419,918 pgl;

! Shaar Flaw

e
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LY

No.8 CORROSION
RESISTANT SCREWS
@ 10" o.C.

. 2
:l { 2,259 2,284

e el 4,5137

el

] =0
STEEL REINFORCING g y
STEEL 1, =936 in* 0.079 —=F; I'W’
AREA =.5187 in? LA M
; ~—15t OBJECT—COUPLER
2ND OBJECT—STEEL H

j’s,ﬂ'a ] ﬂ’:b ?*"'Lj
= Z’]l‘?‘ In

VERTICAL 180 DEGREE COUPLER WITH STEEL
MATERIAL: §063-T5 ALLUMINUM

DEFLECTION LIMIT: L/175

MOMENT OF INERTIA: Ly = 6,211 in * ‘
SECTION MODULUS: s, = 2.760 in’

DRAVING  DETAILS:

LAYTON CONSULTING |6 v Es.
9000 SER,ES COUPLER WDA.Vdrfni!R_g’N';:i: ’ﬂnm;;uﬁgsgﬁ-gm—nm OWG. N
(WITH STEEL REINFORCING) SCALE: FULL SIZE_ |DATE; AUGUST 003 | 9000~ 1a




