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Mr. Duane Den Adel
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309 Noble Cliff
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Subject:  Enviro-King Testing Report

Dear Duane:

This is our engineering report which documents the testing program conducted at Mayes Testing
Engineers Laboratories on March 15-16, 2011. The purpose of these tests was to establish-the

bending strength of the Enviro-King cold-formed, pre-insulated jamb elements.

The appendix of the report includes the table of section properties and bending strengths as
established by this testing program.

Our report may be used in conjunction with the Mayes Testing report, dated March 17, 2011.

We appreciate the opportunity to assist you in this effort. If you have any questions, please call me
at (206) 622-5822.

Sincerely, WMZ/

Greg Schindler, SE
Associate
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Introduction

The Enviro-King, as manufactured by Evolution 1, LLC, is a pre-insulated boxed member made of a
gauge metal structural shell surrounding a core of polystyrene insulation. The two outer track-like
cold-formed steel sections are adhered to the foam core with glue and are attached to each other
along their length with either pneumatic drive pins or steel rivets. The resulting composite member
exhibits increased strength over that provided by the individual steel sections alone. Figure 1 in
Appendix A depicts the standard Enviro-King shapes that were tested.

The purpose of this product is to provide an insulated member as a substitution for bundled studs,
typically used for door and window jamb members in cold-formed framed structures. Bundled studs
are typically not insulated and thus present a thermal gap in the exterior wall of structures where they
are used. Enviro-King jamb members provide a one-piece structural element that does not require
build up and connection of individual wall studs and the labor involved with field insulating them.

Purpose of Testing

Since the Enviro-King is a custom shaped structural element that is not made of standard shapes
established in the cold-formed industry, the design section properties must be established by
calculation or testing. The purpose of the beam testing program was to establish the bending strength
of these elements and to document the affect that the foam core has in increasing the available
strength of these sections, which ¢an be derived from calculation alone. The results of this testing
program were then used to develop a methodology to determine, by calculation, the section properties
and bending strengths of the whole family of Enviro-King shapes.

Testing Setup

The tests were configured in accordance with the American Iron and Steel Institute Testing Standard
AISI 911-08 and were conducted by Mayes Testing Engineers, Inc. at their lab in Lynnwood,
Washington. Refer to the Mayes Testing Report dated March 17, 2011. The test specimens consisted
of 10-foot, 6-inch long Enviro-King sections of varying steel gauges. Two types of members were
tested; the standard section was a 1-1/2-inch inner flange and 2-3/4-inch outer flanges, and the
Heavy Duty “HD” section with both inner and outer flanges of 2-3/4-inches.

The specimens were placed in a hydraulic compression testing machine (see Figure 2 in Appendix A)
s0 as to have a 10-foot, O-inch span between the centers of the support bearings. Those bearings
consisted of a round bar rocker bearing. The beams were loaded in a two-point configuration parallel
1o the strong axis with steel plate and round bar bearings at the load points which were set 28 inches
apart straddling the mid-span of the member. A steel spreader beam spanned between the load
points and was in turn loaded at a single mid-point location with a 10,000 pound capacity load cell. A
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dial gauge was used to determine the deflection of the beam at mid-span. This configuration develops
a constant bending moment in the center area between load points.

The beams were loaded continuously until failure while load and deflection readings were taken at
200 pound increments of load. Failure was indicated when the beam would no longer resist
increasing load. Load/deflection curves were then plotted in the Mayes Testing report.

Three identical specimens were tested for each of six combinations of section and steel gauge from 33
mil. through 68 mil. A control specimen was also tested which consisted of two standard stud sections
6005162-54 welded together in the typical bundled stud configuration. In all a total of 19 specimens
were tested.

To control lateral deflection and torsional distortion, lateral bracing was provided at the two load points
and at the end supports. At the load points, this bracing consisted of vertical rollers so as to prevent
resistance to vertical movement.

Test Results

At the failure load, all Enviro-King test specimens exhibited the same mode of distortion and failure.
The compression flanges yielded and buckled along with a small portion of the side webs. As
compression built up in the flanges, the outer flange distorted outward between the fasteners but the
inner flange was restrained from buckling by the foam and the overlap of the outer flange (see Figure
3 in Appendix A). Failure occurred in all specimens when the inner flange buckled into the foam core
(see Figures 4 and 5 in Appendix A). All specimens failed in flexure in the center area between the
loading points, i.e. the constant bending moment region of the beam. No distortion of any sort was
noted outside the center region.

Use of Test Results

The North American Specification of the Design of Cold-Formed Steel Structural Members (AISI S100-
2007) sets forth in Section F, a methodology by which testing results can be used to establish member
strength. The average of the three failure loads for each group of specimens was used as the
representative loading capacity at failure. The failure moment was then determined from that load
and the beam loading configuration.

Allowable Moment for the different specimens tested was developed based on Section F1.2 of the AISI
5100-2007 code: Allowable Strength Design. A safety factor was determined in accordance with Eq
F1.2-2 where the resistance factor from testing was used based on calculation of Eq F1.1-2. Effective
section properties producing allowable moments were then calculated for the individual pieces
considering them as track type elements with un-stiffened flanges. The plate buckling coefficient, k,
for each flange of the composite structural elements were then determined based on the effective
section properties formulas and the test data. One set of k values for the inner and outer flanges was
determined for the 33 and 43 mils products while a separate set was determined for the 54 and 68
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mil products based on the results of the testing. These were then used to determine the allowable
properties of 4-inch, 6-inch, and 8-inch deep members. The test data showed that the Heavy Duty
Enviro-King members are stronger than two bundled 600S137 studs of the same gage. Additionally,
both the Standard and Heavy Duty Enviro-King members, as tested with the foam core, are stronger
than calculated values of just the cold-formed steel pieces themselves. Tested members with thinner
gages of 33 and 43 mils showed a minimum of a 20 percent increased moment capacity while tested
members with gages of 54 and 68 mils showed a minimum increase of 8 percent.

Table A, in Appendix A, provides the summary of the gross and effective section properties including
Allowable Moment (Ma) and Allowable Shear (Va) capacities of the entire family of Enviro-King sections
in 4-inch, 6-inch, and 8-inch depths.

Conclusions

This testing program established the bending moment capacity at failure of 18 Enviro-King beam
specimens and one bundled stud beam. The failure modes were very consistent with all Enviro-King
members failing in the same manner — compression flange yielding/buckling. The load deflection
curves were very linear until close to failure. Using the average failure loading from each group, the
moment capacity was calculated and compared to the moment capacity derived by calculation for
disconnected steel sections of the same shape. In all cases, the moment capacity of the tested
shapes, when reduced by appropriate safety factors, exceeded that of the bare, disconnected shapes.
This indicates that significant increase in strength is provided by the combination of the foam core
and the overlapped and fastened flanges. The foam core and the overlapped flange configuration
serve to delay the onset of flange buckling and thus increase the overall bending strength of the
composite section.

The bending strength of the Envirc-King sections also compares favorably with that of traditional jamb
member made of two standard wall studs of the same gauge steel welded in a boxed configuration.
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Appendix A

Figures, Photographs, and Tables
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REGULAR HEAVY DUTY (HD)
STANDARD ENVIRO-KING  SHAPES
STANDARD DEPTHS (WALL THICKNESS) -4, 6" 8"
STANDARD WIDTH - 3"
AVAILABLE GAUGES - 20 GA (33 MIL) - THROUGH 12 GA (97 MIL)
Figure 1
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Figure 2 - Testing Setup

Figure 3 - Outer Flange Buckling
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Figure 5 - Flange at Failure

Evolution 1, LLC
Enviro-King Cold Formed Insulated Composite Structural Elements Appendix A




sallladold Uooasg -y a8|qel

8dS L00Z-00LS ISIY 81 Jad aq [[2Us pue 8A0qe pals)| 830yl UB) 18]|2WS 8q ABL saneA 'SiequisLy L) pasn aJe sino-yaund §| ‘g
papiAoid Jou si BUaNg [BUoIcS) 1SUBBE JUBLSel UsUM SYIBUSS JBMO| Ul 1NS6) ABLW BUIPRNG [BLONIOISID J0 UOTRIBPISUOD) "8|gR) SIY] Ul PaiapISu0D 10U 51 81218 Juil Gulp{ang [BUDLIOIS &yl *
uslwow Buipusaq a|gemole

—

U} 10 SNMPoLL UoiIes ealdale aylle ssels su Buisn Aq uoeslnads J00Z-00LS IS1Y 8Y1 10 | 21NPadoid Uo paseq LoRIS|sp J0) PATR 2D Ueaq SBY BLISU| JO JUSWOW SAII8LS 8U] G
patpied 109U Usad jou s2y Builuio) Jo oM plod o} enp sssalau) UiBuals g
|euoissejo.d palyenb e Aq speo) Bulpusq puUE [21xe paUIqILI0D Joj pauliisep ag o] 816 SprIs quiel Guuseq peoT "peo] [eie a|qiBifeu B BuLINss: pele|naled o2 Senjaa JEsys pue JUsLLop SqemMolly b
'S8pIs Ljog Lo paaeiq Aelsle) Alelenbepe 5| efue)) unisselduIos syl ey) uondwnsse sy} uo paseq ale sepeded fupusg ‘¢
Bugdduo qem Joj UooBel puUs YI8YI PINOS J8S(| 7
€0 = {8fug)) episino] y pue g | = (sBuBl) epISUN) % 'S 26 Jo4 "¢k'0 = (eBUB| epIsN0) Y pue 7| = (afiel) apIsu) 1 'SHL 893 bG 104
‘g = (sbuzy apisino) 1 pue i = {eBue)) episul) 1 'SHw g5 104 g0 = (86UB| 8PISING) ¥ pUB 7| = (8B UBY SPISUI ¥ 'S|IW £ J04
‘BUpjse) 10adip 8Ul Jo BARBIUSSEIdS) BB PISN SBNBAY "UOBIIEdS JO0Z-00LS (SIY 84l DU 80-LL 6 [SIY UM eaLepiedde Ul Bupss) 1984p Ue paseq e sauadold uoes |
) 810N
VLT 2896l GEB'V 60ECe 6LT' Ze6'e gene lzL'e L8L've cioe 8¥0°C 0s LLOL0 aH L6<-8)3
LLLE BegEEl 2Py Go6'8L 85z’ e8¢ 0Z6e 9gl'e Liv0e FASNS ¥6E'2 05 ZLolo L6EB)3
cess 029’96 LTEE Zo8'vl e’ 8¥8'C 8r0c 00t wrr Ll 18€°9 L18°) 0s €L400 aH 89-€-8X3
gzes g80'08 Gi8¢ Zpoel [4rAN [§=7 4 9¥6C chL'e erLpl 184G 669°L 0% ELL00 89C-DIF| @
yley ¥5l'z9 9.0¢ 44201 6Tl 862'C 190 peg'e 6e0'v L1609 86¥°L 0s 98500 AH #S€-8313 M
4344 /8€°95 €88} 200l 6.2’} 6lee 896'C 86°C 0L8°}1 919y L8571 0s 9850°0 [ E] _N
gz glgse gooe $£0°0L el £98°1 L0e 182 AN LL0% 86L°1L €e L5v0°0 QH epe-eday
gl 99.42e 859°} 8GE'8 821 6L’} 896'C 20,4 6556 ve9'c 980 €e LS00 [P E|
€56 19202 Geo'l w9 spe'l Sev'L 6.0'¢ £6L'Z 9€L'8 9eLe 26’ e 9pe00 aH £e¢-8X3
256 LLe'6l 2460 665'G 63Z | 2821 SL87T £598'| 8L 1¥82 GER'0 £ 97£0'0 ce£-8id
9550C 11286 982t LEVEL cLLL Li0€ 8eeT iy ecc'ch L2942 re'e 0s L1010 aH 6<-9X3
99502 PrE'S8 18T AN ¥ 186°C AT eeb'e L8101 9.9 18671 0g LloL'o L6€-9d
1001 18L29 180T eyl 98l JAYAA 2oee #66°C 6.8'9 LIPS ceg’|l Qg £L£00 aH 89¢-9x3
1001 98r'LS 0ze't 3% 2] oge' 8¢l 98zc g8k’ L1884 L8y FLv'L 0}2] £LL00 g9€-3} @
€048 ek 1€5°L 149G 2Bl 208°1 PLET AR 4 891/ LEER [ 0s 99600 aH $&£-93 M
€049 £EG'Zr Lev't 000's 8T} BCL) 862°C £0o'e G98'G gra'e oel'l 0g 9990°0 F5E-0N3 _v|
$58C €59'8C osv'l 980'g 6L 69t} ¥8€°C cre'l ¥8LG eor'e 810l £e 15400 AHEPE-oM3f ™
$582 eLe8ve 95Z'1 60Z'Y el 96¢°} 0€C PLO’L Si8y 080'¢ G060 €e 15¥0°0 ere-I3
¥8el sl 1840 96e'e 1ozt ogl’l cBeeT c0s') 08r'y Gog'e £82'0 £e 9pe00 aH €83
¥8cl 790'GL £9.0 FEO'E ove' | 2801 ELET Sve'| 8ZLE 0LE'C 1688'0 £ 9FE00 £E-E-oM3) |
86Tl PPO'eS 6981 Jlsra 4 1011 gece LGl 6er'e 89L'y ere'g ges’L 0s 1010 QH L6€+X3
SZ6Z1 648 Ly 669°L 929’ pad 080°¢ 695 ce6'| 188°¢ 7AN 185" 0 21040 L6€3
1556 PL6'PE 381} 698°C ShiL 9za'l 9g9’lL 08L'l B6PC add 108} 0g £1400 aH 8g€-¥X3
1556 98L'LE ceo’l 1A 44 2ol Gze'l 264l 8hp’L 698'c ovee T4 0g €100 88C-PHI| &~
£rL9 8%’ 1680 891Le ezl LIE'L BrO’L OFp'| o¥ee 156 S¥O'l 05 99500 aH $5-€-p33 M
€ri9 c9g'ee 2840 188l oLV 9eg’L €09’} eLL) leee 5.0 ¥06°0 05 99500 PSE€-p33 W
8LPE ger'ol 1€8°0 986’} 8zl GO0’ 8591 L'l A 6v8'C L1880 €e Le%0'0 aHePL-P3| =
8L¥E 6L6°€L £040 809t GLLL 100°L L9l 660 Leg’l 98¥C SZL0 £e La¥0'0 rE33
0461 £98'6 86%°0 0%} el 9280 999'L £06'0 064} 612 GPe'0 €€ 9re00 QH ee-C-¥X3
0161 99Z'6 890 GGl BLL'L 91470 8L9'L SEL0 97 L 668} 8550 £8 9re0'0 x|
{an s () {,u) {up) {,u) (1) K] (u) way _ (un) {1%) {u)
A *IN *ig ) *y i *y kg ] wMblepm ey Ky |sseuNolyL
S0 .Em.aoi [EEE] selyadold ss015 ubiseq

318V1 S3ILYAd0Nd NOILO3S "ONIM-OHIANS

LLC
Enviro-King Cold Formed Insulated Composite Structural Elements

on 1,

Evoluti

Appendix A




clog/eer”

8.6L-GSP-90Z WOI WEBOIIAUS MMM
ITT L NOLMTTOAZ 40 L0NA0Yd v

“INNTEIE-OR/UIANE]

€ alqeL 09€7 SPNIS Buy OIAUT

MO WsAl 008l ueyiisieslb ysq ggl = PeO| Wiojun "Mojly ‘'QH rS-£-8)3 :9sN
Wsd) 0'o8l = Buipeoy |eseje ubisaq

4006 = yypim peol Alenqu L

09¢ =0 alaym 'g/] spw| uojosyeg

Jed oz =Buipecy ubisap [jlem Buuesg-uou JouB)x3

'0'0 Ul g = quiel o} juaselpe Bupeds png

I =By |lepm

¥ 0091 =0HO Z X940} yip Buiuado pswel

anls ONI-OHIAT 10} s|dwex3 ubisag

1/50] 0L UBY) SS8] 812 SPEO| WLIOYUN 3|0emo||e 8jeaipul sadeds yue|g 'z
“uonewlojul jeuonppe Jo) 378Y.L ALYId0O¥d NOILD3S MONIM-OHIANT 9298 'L

"9sn papuay

su0Njoas aya) jo Aoenhepe ayj buluiuualep Joj ajqisuodsal sf ey
‘s|qe| saiuadoid uonoag Bury-osauz ey} sad aie saipadosd uonoss [RINONAS
‘uopeubisap au) jo pus au 18 qH, PPE 'sucloas Aing Apeay 104

‘BqeliEAR BIB SYIPIM WOISND ", S| UIpiM plepuelg

“Bunyj-onauz 1oy () SSALBRIY) [BISLW BY) pue

(A LhpI BU3 () ssaUNOI |lem By Aoads pinoys Jaubisep sy |

€EZPS0 # O3dS ISO

W2/l | = PIEPUBIS - Yipip SBugld Jaul)

M uBY) $88], 1L = UipIp aBueld Jaing

UCNEub|sa 9215 bU-cliAuS S[diexy

,mm:u,ézis.w
EP-€-9Md

(11ed JO WPIAA) A L ﬁ (ssawjoiy nean) g

'S8JON
g€ oy [ [ g5 Z9 Li 08 [ S0l | zzk | evt | J9b | seL | sez | 682 | oot | vbv | vo5 | ez | si6 | iezt | essi fiesue [eoezz [zssert] zios QH L67E-8M3
[ be 8¢ 2y I3 £5 09 89 [ 68 [oD) Vel | ekk | 69) | zoz [ evz | zoe | L€ | osy | eco | eze | 601 | 6i€) | Vil |S968) [99eZEL] Lvl g L6"E-8)3
¥T Jia (3 €€ 1€ [ I [5 19 1L z8 56 gl | eel | ool | v8L [ eez | @6z | sie | 16y | w9 | S8 | eo0l | zes'8 |¢96¥. | 02996 | Zece QH 89-£-8)3|
Iz £z 9z 4 2€ 9 13 I [ 28 VL €8 26 9Ll | 6el | 69l | 8oz | 65z | oge | ser | o5 | eos | 268 | zes'e |crocl |9s098 | LelS g9--a)3]
8l [ €2 52 8z [ 9¢ 12 Ly [ [Z] €L 99 201 | zzk | eyb | zaL | 222 | 882 | zve | vy | zis | 2ve | wicw |cek by |pShEo | 260G aH vs-¢-eM3|
9l ql [ [43 5z 82 [ 9¢ Ly I 55 9 Sl 68 200 | oer | o9t | e | w52 | Lie | o8 | wor | zes [ wizw |rzo0L | 28805 | olow
9l 8l 0z [43 [ 82 [ 9e K3 8 55 [E] 5. 06 €0L | ZbL ) oser | osr foeat | ez | voz | 9ze | eip | GLiz | 2001 |€196E | 20T QH £--8M3
¥l Gl m 61 1z £2 9z 0% yE [ o €5 £9 [ 58 16 Wi | oszL | oest | wel | stz | oz | wve | siiz | eses [goiee | veo e [ E]
0l bl [ 7l 9} 21 0z [ 9z 62 3 9¢ oF St 05 25 9 9. 68 9oL | 821 | 6ol oz | zse'0 | pre'e [viesl [ el QH ££-£-8)3

0L Ll zl [ 9l 8l [ €2 [ [5] [ [ e [T [ €9 [ 98 c0l | vzl | €1 | veL | ese0 | eess [zvosl | w8z ££-£-833

8l 0z [ 52 8z 1g Se oF o £ 19 1L [ 656 Bhb | avb | ssl | eez | eez | soe | es¥ | 0/9 | vs6 fescoz|iivy) [eees | 2o QH 6-¢-9%3
D 11 6l 1z £2 EA 02 [ 8¢ by LG 09 0/ £8 001 bZh | evk [ g8l | gez | foe | sor | 095 | esL [ossoz | ives |vrese | cole L6-¢-943|
Zh £} Gl Lh 6l \z ve J53 [ 5¢ Ly E 95 99 08 16 By | evl [ 68l | svz | sze | evy | se9 fios0b | esvs [i6izo| Livs aH 89-£-9x3|
0l [ gl 7l gl 8l 0z 4 [ 0¢ SE I 8 5 59 €8 Z0L | szl | eel bz | 1ez | 98¢ | epc JlolLol | Levo Jogris| g 89-£-9313]
[ 1L €l [ 9l 8l 0z [ /i3 e g€ £ 05 19 [ 06 bl | vk | o8k | spz | ove | sur | eous | 2i96 [evesy | cesh aH ps-g-9x3
0l Ll [ L ED 2l 12 [ J5 ze 1€ [ £5 59 08 56 9zk | #91 | Bz | ooe | zzv [ e0is | ooo's |eeser | svee pe-e-3|
0l 1L gl [ 91 3l [ [ [ [ 8¢ S 5 99 |8 0L | 6zL | 8sl 161 | gez | esz | vse'z | ss0's |zooez | eore QH et-¢-oM3|

0l [ €l Gl i} 0z €2 1z 23 I3 S S5 19 8 901 | LV | S9b | voz | esc | veez | 60z% |el8¥z | 080T B E]

11 [} i 9l 6L zz [ 0 9¢ [id z5 09 0L £8 10b | szL | esL | veeL | esee |Zvi'sl | so9z QH ££-£-9M3

0l L1 zl 7l m 6l €T 12 [ 68 2 85 0L £8 00b | vzl | i5. | wezL | veoe [vooGl | olez £E-£-9M3

0l L 2zl bl 5l 2l 0z £z L [ 8¢ o 96 89 58 60y | L | 88 | ssz | s9e |eezezh | L62% |vross | erzo QH 26-£-bY3

ol L £l [ Il 6l 43 9 13 8¢ oF 95 0L 62 9kl | ¥5) 1z | Loe |sezez) | ezse |6.9°iF | 8ieG R E]
0} [ [ 9l 8l 1z o2 3 18 oF 15 €L 76 scb | esr | sve | 1sse | 6987 |wiewE | obvy aH 89-£-bx3|
0l L el 5l 8l [73 9z 13 [ 8f 19 08 o0L | sk | s0z | iss6 | gzvz [9ssie| ovee 99-¢-pM3|
0l z) vl 9l 5l £z 8z [ e 55 1L 56 ogb | g8t feveo | gore [iarce| sose QH ps-e-vXa|
0t zl ¥l Ll 0z [X3 0g 3 8 29 28 el 1oL §evie | 1esL [ezescz | sloe [EEREE |
1L €l Sl gl 4 9z 13 of 05 59 18 6Ll | o/t Jere | 986’ [ozral [ ereE aH eFe-pX3|
0k zl ¥l Ll 1z 9z e Ly £ 0. 96 8L | 8ive | 909l |esecl [ oorz FaaeE |
0} [ bl Ll \z 5T €€ £ 15 8L €0l J os6'L | 208’1 | eom's [ veLZ aH ee-e-v¥a|
0l zZh Sl 8l £2 62 8€ 05 69 26 foss'l | ssiL | ogze | esel FaeE |

0¢ 6C :}4 Lz 92 ST ve €T [44 X4 0z 6l 8l L) 9l Sl vl €l cl [2) 0l 6 8 |sdyM Ul ury [wsar| uopeuBisag

Y 'LHOIZH an.Ls SNIM BA  9X] ep | WM A8qLusi

09€ /7 SLINIT NOILD3143a
H/S4l ‘'SAVYOT1 INYOLINN IT19VMOTIV - dNLS ONIM :€ 319VL "ONIM-OHIANT
upip ‘B4 Jeing = QH-

FANLYTONINON MONIM-OHIANT




3.00

[ 2D —‘

~—0.25

QUTSIDE TRACK DIMENSION — SEE SCHEDULE

LLSO

A

INSIDE TRACK DIMENSION — SEE SCHEDULE

DETAIL 1 —

ENVIROBEAM KING STUD

SCALE: NONE

ENVIROBEAM  KING— STUD DETAILS

DATE:

12—-12-2013

EVOLUTION 1, LLC, 309 NOBEL CLIFF, LANGLEY, WA 98260

SHEET:

SK—1




3.00

————— ) T S h’ ~—0.25

N

OUTSIDE TRACK DIMENSION — SEE SCHEDULE
INSIDE TRACK DIMENSION - SEE SCHEDULE

DETAIL 2 — ENVIROBEAM KING STUD HD

SCALE: NONE

ENVIROBEAM  KING— STUD DETAILS DATE: 12-12-2013

EVOLUTION 1, LLC, 309 NOBEL CLIFF, LANGLEY, WA 98260 SHEET: SK-2




ENVIROBEAM SECTION 054023

THERMALLY INSULATED COLD-FORMED METAL FRAMING

SECTION 054023
THERMALLY INSULATED COLD-FORMED METAL FRAMING

PART 1 GENERAL

11 SUMMARY

A.  Section Includes: Manufactured, structurally engineered, thermally insulated, thermally-broken,
cold-formed metal framing boxed channel assemblies for exterior perimeter wall framing,
parapets, and roof curbs.

agrwNE

Insulated, thermally broken box header framing.

Insulated king boxed stud framing.

Insulated boxed header & sill framing

Connection plates.

Insulated boxed roof parapet and roof curb units and pre-insulated Skylight curbs.

B. Related Requirements:

1.

2.
3.

Section 054000 - Cold-Formed Metal Framing: For installation of work of this
Section

Section 072113 - Rigid Foam Board Insulation

Section 072115 - Semi-Rigid Mineral Board Insulation

1.2 REFERENCES

A. Reference Standards: Conform to provision of Section [014219 -] .

B.  American Iron and Steel Institute (AISI): http://www.steel.org/

1. AISI S100 - North American Specification for the Design of Cold-Formed
Steel Structural Members

2. AISI S200 - North American Cold-Formed Steel Framing Standard - General
Provisions

3. AISIS211 - North American Cold-Formed Steel Framing Standard - Walll
Stud Design

4. AISI S212 - North American Standard for Cold-Formed Steel Framing -
Header Design

5. AISI S213 - North American Standard for Cold-Formed Steel Framing -
Lateral Design

6. AISI911-08 - Testing by Mayes Testing Laboratory, Lynnwood, WA.

C. ASTM International (ASTM): http://www.astm.org/

1. ASTMA123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products.

2. ASTM A653 - Standard Specification for Steel Sheet, Zinc Coated (Galvanized)
or Zinc-Iron Alloy-Coated (Galvanized) by the Hot-Dip Process.

3. ASTM A792 - Standard Specification for Steel Sheet, 55% Aluminum-Zinc
Alloy-Coated by the Hot-Dip Process.

4. ASTM A875 - Standard Specification for Steel Sheet, Zinc-5% Aluminum Alloy-
Coated by the Hot-Dip Process.

5. ASTM A1003 - Standard Specification for Steel Sheet, Carbon, Metallic- and —
Nonmetallic-Coated for Cold-Formed Framing Members.

6. ASTM C272 - Standard Test Method for Water Absorption of Core Materials for
Structural Sandwich Constructions

7. ASTM C203 - Standard Test Methods for Breaking Load and Flexural
Properties of Block-Type Thermal Insulation

8. ASTM C303 - Standard Test Method for Dimensions and Density of Preformed

Block and Board-Type Thermal Insulation
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9. ASTM C518 - Standard Test Method for Steady-State Thermal Means of the
Heat Flow Meter Apparatus
10. ASTM C177 - Standard Test Method for Steady-State Heat Flux

Measurements and Thermal Transmission Properties by Means
of the Guarded-Hot-Plate Apparatus

11. ASTM C954 - Standard Specification for Steel Drill Screws for the Application
of Gypsum Panel Products or Metal Plaster Bases to Steel Studs
from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in Thickness

12. ASTM C1007 - Standard Specification for Installation of Load Bearing
(Transverse and Axial) Steel Studs and Related Accessories.

13. ASTM C1513 - Standard Specification for Steel Tapping Screws for Cold-
Formed Steel Framing Connections.

14. ASTM D1621 - Standard Test Method for Compressive Properties of Rigid
Cellular Plastics

15. ASTM D2126 - Standard Test Method for Response of Rigid Cellular Plastics to
Thermal and Humid Aging

16. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular
Plastics

17. ASTM E84 - Standard Test Method for Surface Burning Characteristics of
Building Materials

18. ASTM E96 - Standard Test Methods for Water Vapor Transmission of
Materials

International Code Commission (ICC) Evaluation Services:

1. ICCESAC46 - Acceptance Criteria for Cold-Formed Framing Members
2. ICCESAC261 - Acceptance Criteria for Connectors used with Cold-Formed Steel
Structural Members

Steel Stud Manufacturers Association (SSMA): Product Technical Information.
http://www.ssma.com

1. SSMA ICC-ES Legacy Report ER-4943P, Revised Aug 2003 after revision.
2. SSMA Product Technical Information.

ADMINISTRATIVE REQUIREMENTS
Coordination: Conform to Section 013113 for coordination with work of related Sections.

1. Section 054000 for integrating and installing thermally insulated framing specified by this
Section into cold-formed metal framing systems

SUBMITTALS
Conform to submittal requirements of Section 013300.
Product Data:

1. Detailed description and fabrication drawings showing configurations, and design criteria for
each manufactured product specified by this Section (See website; envirobeam.com for
drawings of Installation Instructions for each individual Enviro-Component).

Accessories: Include connection plates, and anchoring devices.

Light Gage Steel

Block Foam & Insulation filler material

Adhesive

Connection devices

ouh~wN

Test Results: Include:
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1. Structural: Base on AlISI S100 Section F methodology by independent testing laboratory.
Stamp and sign written report by licensed professional engineer, registered with [the State of
Washington] (See Mayes Testing Test Reports included in KPFF Engineering Reports)

a. Strong Axis in Bending.
b. Weak Axis in Bending.

2. Thermal Resistance (R-Value) per Insulation Mfg published test data.

D. Structural Design Calculations: Stamp and sign by licensed professional engineer, registered with
[the State of Washington].

1. Comprehensive analysis of design loads,

E. Thermal Resistance (R-Value): Insulation type and thermal properties for each fabricated
assembly.

F.  Manufacturer's Instructions: Include installation instructions, special procedures, and conditions
requiring special attention.
1.6  QUALITY ASSURANCE
A. Manufacturer Qualifications:
1. Employ licensed professional engineering personnel experienced in work of this Section and
registered in State of Washington.
2. Maintain locally available technical product representation.
1.7 DELIVERY, STORAGE, AND HANDLING
Conform to provisions of Section 016510 and manufacturers instructions.

B.  Ordering: Conform to manufacturer’s ordering instructions and lead time requirements to avoid
construction delays.

C. Delivery: Deliver materials on manufacturer’s pallets with identification labels intact.

D. Deliver in bundles, clearly identified with manufacturer's labels intact. Verify undamaged
conditions.

E.  Store off ground and handle to keep clean, dry, and protected from damage due to weather and
construction activities.
1.8 [FIELD CONDITIONS

Site Environmental Requirements: Do not install materials until site conditions conform to
manufacturer installation instructions.]

B. Installers must strictly adhere to Manufactures written Installation Instructions

1.9 [WARRANTY

Cold Formed Framing: Manufacturer’s standard 20-year materials warranty covering defective
materials of cold-formed metal framing members.]

B. Installers must strictly adhere to Manufactures written Installation Instructions
PART 2 PRODUCTS

21 MANUFACTURERS
A. Evolution 1, Envirobeam, specified as basis of design.

1. Cell (206) 455-1978, Email duane@envirobeam.com (Duane Den Adel, Operations Manager)
2. Cell (425) 344-1371, Email ron@envirobeam.com (Ron Den Adel, Production Manager)
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3.  Website http://www.envirobeam.com

Substitution Requests: Conform to provisions of Section 012500. Submit product data indicating
conformance to specified provisions of this Section.

PERFORMANCE / DESIGN CRITERIA

See KPFF Engineering Reports ; Enviro-King June 2011, E-Header / Sill January 2012, E-Beam
HD February 2012.

Thermal Insulation: [Semi-rigid mineral insulation board] [Expanded polystyrene insulation board
(EPS)] [Extruded polystyrene insulation board (XPS)] Polyisosanurate insulation board.

1. Design thickness and type of insulation into system assembly.
2.  Thermal analysis to be determined by thermal U-factor published by individual Mfg.linsulation

type .
Load Bearing Cold Rolled Steel Framing Members: ASTM C955.

1. Minimum Effective Physical and Structural Properties: As published by the Steel Stud
Manufactures Association (SSMA) Product Technical Information, conforming to ICC ER-
4943P.

2. Grades:

a. ASTM A1003, Structural Grade 50 Type H (ST50H) (F, = 50 ksi) for 97, 68, and 54 mil
(12, 14 and 16 gauge) framing members.

b. ASTM A1003, [ASTM A792, or ASTM A875] Structural Grade 33 Type H (ST33) (F, = 33
ksi) for 43 and 33 mil (18 and 20 gauge) framing members.

Hot-Dip Aluminum-Zinc Alloy-Coating: Galvanized ASTM A653 G60 [Hot-Dip Aluminum-Zinc
Alloy-Coating: ASTM A792, Structural Steel (SS), Grade 50, Class 1 or 4, Coating Destination
AZ55].

THERMALLY INSULATED COLD-FRAMED STEEL WALL PRODUCTS

Refer to Enviro-Beam Span Load Tables, suggested installation instructions, and parts list section
properties.

1. Thermal Resistance (R-Value): Approximately R-4 per inch of wall thickness
E-Beam HD - Pre-Insulated Steel Header Beam:

1. Standard Widths: 6 and 8 inch.
2. Standard Depths: Varies.
3. Available Steel Thickness: 18 gauge (43 mil) through 12 gauge (97 mil).

E-Header Sill — Pre-Insulated Steel Header Sill: A lighter duty option to the E-Beam HD
E-King — Pre-Insulated Alternative To Standard Dual Stud:

1. Standard Depths: For 4, 6, and 8 inch wall depths.
2. Standard Width: 3 “4”inch.
3. Available Steel Thickness: 20 gauge (33 mil) through 12 gauge (97 mil).

Connection Plate — Connection Plate with Pre-Punched Holes: Refer to manufacturer’s table.

1. Steel Grade: Minimum 33,000 psi.

2. Punched Holes: 25 each plate for No. 10 and No. 8 self-drilling, self-tapping screws.

3. Capacities: As published by manufacturer and as determined by professional engineer of
record. [694 pounds to 2836 pounds, two plates on each side of header depending on screw
placement, designed to AISI S100 (NAS) 2001 <2012 is current edition> Section E4.3
(Shear).]

4. Thickness: 16 or 14 gauge (54 or 68 mils).
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2.4 THERMALLY INSULATED COLD-FRAMED ROOFING PRODUCTS
E-Roof Curb:
B.  E-Skylight Curb:
C. E - Mechanical Curb.
25 FASTENERS, , CONNECTORS, ANCHORAGE, AND ACCESSORIES
Steel Drill Screws: Corrosion-resistant with minimum 3/8 minimum penetration into steel members.
1. Steel Tapping Screws: ASTM C1513 for steel framing connections.
2. Steel Drill Screws: ASTM C954 for connections of gypsum panel products to steel framing
members
B.  Connector and Anchorage Devices:
1. Power driven and powder actuated anchors, bolts, nuts, and washers [as shown on Structural
Drawings, or] as accepted for transfer of design loads, conforming to ICC ES AC308.
2. Galvanize to 1.25 ounce psf conforming to ASTM A123.
2.6 THERMAL INSULATION CORE
A.  Semi-Rigid Mineral Insulation Board:
Property Result Test Method
Density 4 psf [8 psf] [13 PSF] ASTM C303
Thermal Resistance (R-Value) at 75 degrees F | R - 4.3 per inch ASTM C518
Water Vapor Transmission (desiccant method) | 30 - 50 perms ASTM E96
Combustion Characteristics Non-Combustible ASTM E136
Surface Burning Characteristics UL 723/ IBC Class A ASTM E84
Flame Spread 0
Smoke Developed 0
Moisture Resistance Non-hydroscopic (does not
absorb/hold water)
Sorption 0.03 percent’ or less ASTM C1104
Absorption 1.0 percent or less ASTM E136
Fungi and Bacteria Does not promote growth ASTM C1338
Corrosion Resistance Passes ASTM C665
YASTM C1104 specifies less than 1 percent.
***OR***
B. Expanded Polystyrene (EPS) Insulation Board: ASTM C578, Type IX.

5.  Width: 7-1/2 inch.
6. Height: 5-1/2 and 7-1/2 inch.

SECTION 054023
THERMALLY INSULATED COLD-FORMED METAL FRAMING

Property Result Test Method
Compressive Resistance 25 psi ASTM D1621
Thermal Resistance (R-Value) @ 75 degrees F | 4.2 per inch ASTM D518
or ASTM
C177
Flexural Strength 50 psi ASTM C203
Water Vapor Permeance 2.5 perms ASTM E96
Water Absorption 2 percent ASTM C272
Dimensional Stability 2 percent max ASTM D2126
Density 1.60 pcf ASTM C303
Flame Spread Less than 20 ASTM E84
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| Smoke Developed | 150-300 | ASTME84 |

***O R***

C. Extruded Polystyrene (XPS) Insulation Board: ASTM C578, Type IV.

Property Result Test Method
Compressive Resistance 25 psi ASTM D1621
Thermal Resistance (R-Value) @ 75 degrees F | 5.0 per inch ASTM D518

or ASTM

C177
Flexural Strength 50 psi ASTM C203
Water Vapor Permeance 1.5 perms ASTM E96
Water Absorption 0.3 percent ASTM D2842
Dimensional Stability 2 percent max ASTM D2126
Density 1.55 pcf ASTM C303
Maximum Use Temperature 165 degrees F

2.7 ACCESSORIES

A.  Typically for Field conditions encountered and the responsibility of the installer of Evolution 1 /
Enviro-Beam Components. Evolution 1 LLC is not responsible for these conditions The Field
Installer is required to strictly adhere to Evolution 1 Installation Instructions for each individual
Enviro-Component published on the envirobeam.com web site

B.  Galvanic Protection: Utilize tapes and other methods as necessary to separate and prevent
contact between dissimilar metals.

C. [Insulation Board Joint Tape: Dow Chemical Company, WEATHERMATE, 6 inch and 9 inch wide
butyl adhesive tape, or equal and as instructed by manufacturer.]

D. [Insulation Board Gap Filler: Dow Chemical Company, FROTH-PAK, two-component, quick-cure
polyurethane foam, or equal and as instructed by manufacturer.]

E.  See Installation Instructions for Enviro-Roof Curbs regarding sheet metal covers for safety rail
posts and exposed corner conditions.

2.8 SOURCE QUALITY CONTROL

Single Source Responsibility: Furnish engineered design and fabrication by or under direct
responsibility of single manufacturer; Evolution 1 LLC.

PART 3 EXECUTION

3.1 EXAMINATION

A.  Verify conditions ready to receive work of this Section before beginning.

3.2 PREPARATION

A. Review areas of potential interference and conflicts, and coordinate layout and support provisions
for interfacing work.

3.3 INSTALLATION
Conform to manufacturer’s instructions, ASTM C1007, and provisions of Contract Documents.

B.  Strictly Adhere to Evolution 1 LLC Installation Instructions published on envirobeam.com web site
for each individual Enviro-Component.

C. Touch-up shop-applied protective coatings damaged during handling and installation.
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3.4 ERECTION TOLERANCES
Maximum Framing Member Variation from True Position: 1/8 inch.
B. Maximum Framing Member Variation from Plane:

1. Individual Framing Members: Do not exceed 1/8 inch in 10 foot.
2. Accumulative Over-all Variation for Wall and Floor System: Do not exceed 1/8 inch.

C. Conformance subject to Project Architect and General Contractor for Individual Projects

35 FIELD QUALITY CONTROL
Manufacturer’s Field Technical Service:.

1. Evolution 1 Field Technical Service available on request for site visits to be paid for by the
requester, typically the General Contractor, Project Architect or the Owners Rep.

3.6 ADJUSTING

A. Inspect and adjust after installation. Replace or repair defective work.

END OF SECTION
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