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February 28, 2012

Mr. Duane Den Adel
Evolution 1, LLC
309 Noble Cliff
Langley, WA 98260

Subject:  E-Header/Sill Testing Report

Dear Duane:

This is our engineering report, which documents the testing program conducted at Mayes Testing
Engineer Laboratories on December 6, 2011. The purpose of these tests was to establish the

capacities of the E-Beam HD cold-formed, pre-insulated, header 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 December 6, 2011.

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

Sincerely,

(
Greg Schindler, SE
Associate
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Mr. Duane Den Adel

Evolution 1, LLC

309 Noble Cliff

Langley, WA 98260

Subject:  E-Header/Sill Testing Report

Dear Duane:

Enclosed is our engineering report which documents the testing program conducted at Mayes
Testing Engineer Laboratories on December 6, 2011, The purpose of these tests was to establish
the bending strength of the E-Header/Sill cold-formed, pre-insulated header and sill 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 December 6, 2011.
We appreciate the opportunity to assist you in the effort. If you have any questions, please call me

at (206) 622-5822.

Sincerely,

Greg Schindler, SE
Associate
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Introduction

The E-Header/Sill™, 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 at 10” on center. The resulting
compaosite member exhibits increased strength over that provided by the individual steel sections
alone. Figure 1 in the Appendix depicts the standard E-Header/Sill shapes that were tested.

The purpose of this product is to provide an insulated single piece member as a substitution for built-
up beams, typically used for window header and sill members in cold-formed framed structures. Field
assembled built-up beams are typically not insulated and since the hollow cells created within built-up
elements are not accessible to the insulation installer, this results in a thermal gap in the exterior wall
of structures where they are used. E-Header/Sill head and sill members provide a one-piece structural
element that does not require the build up and connection of individual cold-formed studs and the
labor involved with field insulating them.

Purpose of Testing

Since the E-Header/Sill 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 effect that the foam core has in increasing the available
strength of these sections, which can 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 E-Header/Sill 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 December 6, 2011. The test specimens
consisted of 8-foot-6-inch-long E-Header/Sill sections of varying steel gauges. Two types of members
were tested; the standard section with a 1-1/2-inch inner flange and 3-1/2-inch outer flange, and the
Heavy Duty “HD” section with a 2-inch inner flange and 3-1/2-inch outer flange.

The specimens were placed in a hydraulic compression testing machine (see Figure 2 in the Appendix) so
as to have an 8-foot-0-inch span between the centers of the support bearings. Those bearings consisted
of a rocker bearing of a round bar. The beams were loaded in a two-point configuration with steel plate
and round bar bearings at the load peints which were set 22 inches apart, straddling the mid-span of the
member. The beams were tested in both the strong and weak axis. A steel spreader beam spanned
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between the load points and was in turn loaded at a single mid-point location with a 30,000 pound
capacity load cell. Adial 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 the strong axis bending and weak axis bending
configurations for the standard section in two steel gauges, 33 mil (33 ksi steel) and 54 mil (50 ksi
steel). Asingle 54 mil 50 ksi HD section was tested for each of the strong axis and weak axis bending
configurations. A total of 14 beams were tested.

To control lateral deflection and torsional distortion, lateral bracing was provided near 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

Strong axis bending is about the x-x axis as shown in Figures 1 and 6, located in the Appendix. In a
typical window head type installation this bending direction would resist out-of-plane loading on the
wall, such as wind loading. Weak axis bending is about the y-y axis and would typically result from
vertical gravity loading of the wall above an opening. Figure 3 shows a test of bending in the weak axis
direction.

For bending in the weak axis direction, all E-Header/Sill test specimens exhibited the same mode of
distortion and failure. When loaded, the outer compression flanges yielded and buckled between the
fasteners (see Figure 4 in the Appendix). Failure occurred in all specimens when the web of the inner
member buckled into the foam core (see Figure 5 in the Appendix). All specimens failed in flexure
within or at the start of the constant bending moment region of the beam.

For bending in the strong axis direction, all E-Header/Sill test specimens exhibited the same mode of
distortion and failure. When loaded, the outer compression flange yielded and buckled between the
fasteners. Failure occurred in all specimens when the compression flange of the inner member
buckled into the foam core (see Figure 7 in the Appendix). At the failure plane, distortion also
occurred in the web of both the inner member and the outer member (see Figure 8 in the Appendix).

Use of Test Results

The North American Specification of the Design of Cold-Formed Steel Structural Members (AIS| 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
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and the beam loading configuration. The HD specimens were for comparison only and the results
were not used to develop the capacity charts.

The effective moment for the different test specimens was developed based on Section F1.2 of the
AISI $100-2007 code: Allowable Strength Design by reducing the tested failure moment by a safety
factor. The safety factor of 1.85 was determined in accordance with Eq F1.2-2. Effective section
properties producing allowable moments were then calculated for the individual pieces considering
them as track type elements with stiffened flanges. The plate buckling coefficient, k, for each flange
of the composite structural elements was established such that the allowable moment would not
exceed the effective moment from testing. Sets of k values for the inner and outer flanges were
determined individually for the strong axis bending and weak axis bending of the 33 mil and 54 mil
specimens. These were then used to determine the allowable section properties and bending
moments for three thicknesses (33 mil, 43 mil, and 54 mil) for 4-inch, 6-inch, and 8-inch deep
members. The test data showed that the E-Header/Sill members are stronger than an equivalent
shape with no foam core.

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

Conclusions

This testing program established the bending moment capacity at failure of 12 E-Header/Sill beam
specimens and two HD E-Header/Sill beam specimens. The failure modes were very consistent with
all members failing in the same manner - compression yielding/buckling. The load deflection curves
were very linear until close to failure. While only limited data is available for the HD sections, it does
not appear that the HD section is significantly stronger than the standard section.

The test results were used to establish allowable moments for 4-inch, 6-inch, and 8-inch sections.

This moment capacity was compared to the calculated allowable moment for 4-inch, 6-inch, and 8-inch
sections composed of bare, disconnected steel shapes with no foam core. In all cases, the moment
capacity of the E-Header/Sill sections exceeded that of the bare steel shapes. This indicates that an
increase in strength is provided by the combination of the foam core and the overlapped and fastened
flanges by delaying the onset of compression bucking. The increase in strength is greater for the 33-
mil and 43-mil 33 ksi shapes than far the 54-mil 50 ksi shapes. This indicates that the foam provides
more benefit to a thinner, weaker metal section, but the foam is less beneficial as the metal section
becomes thicker and stronger.

The test results also indicate that in the weak axis direction, for all gauges and strengths, the shape is
acting as a structural composite shape and the increase in strength provided by the combination of
the foam core and the overlapped and fastened flanges is even more significant than the increase in
the strong axis direction.
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Appendix

Figures, Photographs, and Tables
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STANDARD WIDTHS (WALL THICKNESS) - 4", 6", 8"

STANDARD DEPTH -3 */,"
AVAILABLE GAUGES - 20 GA (33 mil), 18 GA (43 mil), 16 GA (54 mil)

Figure 1
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Figure 2 - Testing Setup

Figure 3 - Weak Axis Bending Test before Loading
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Figure 5 - Weak Axis Bending, Web at Failure
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Figure 7 - Strong Axis Bending, Flange at Failure
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Figure 8 - Strong Axis Bending, Web Distortion at Failure Plane
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ENVIRO HEAD-SILLyy SECTION PROPERTIES TABLE

Design [ Gross Properties. Effective Properties
Thickmsl Fy Area  Waight 1, S, R, L, 5, S, R, 1. N M, Vi_ [ Sy M,.. L,. Sy M,,. Vi
{im) (esi) _ tin®) (Wi} | (in"  fin)  {in) | @in%)  ¢in’)  qinY)  tin) | {in%) (i} (kein}  (bs) [ {in" g’} Okein) | in"  giny  (kein) | {lbs)
o JEHS4-35-33) 00346 X} 0615 2091 | 1731 Dast 1678 | DEOD 0277 0450 0988 | 1313 0467 9231 2886 | 0600 0246 4869 | 0510 0237 467¢ | 1890
;}_ EHS4-3 543 | 00451 33 Q800 2722 | 225 1103 1673 | 07T G568 OBE4 0586 | 1861 0710 14022 45301 077% 0354 6991 | ¢H4E 0324 G411 3438
L | PHS4.5 554 ) 00566 50 1001 3405 | 2RZ4 1371 1679 | 0970 0447 QTFT  0O9R4 | 2347 ORI FR3I4 8471 | 087D D442 13738 ) 0504 0407 12170 ﬁﬁﬂ
= JEHS6-3.5-33 | 00346 33 0753 2561 | 4302 1418 2390 | 0747 0335 0587 09836 | 3192 0717 14159 2BRG | 0720 D266 5263 | 0513 0253 4992 1253
g EHSB-3.5-43 | 0.0451 33 0,981 3335 | 5606  TEM 2391 | 0967 043¢ 0T8T 0933 | 4.75% 1146 22651 4801 0958 0397 ra848 | avdz 0380 BHIC | 2766
i | EHS6-3.5-54 | 0.0484 £l 1228  AATS | 7004 229% 2390 | 1204 0540 0547 099G | 5982 1468 43961 471 | 1196 0497 14886 | 0036 0438 13.140] S481
o JEHSE-3.5-33 ) 00348 33 0892 3032 | 360 2077 3066 | 0.88% 0302 0721 0989 | 6706 D064 19042 2886 | 0811 D279 5506 | 0510 0266 5233 935
-_1 EHSA-A5-43 | 00451 A3 1161 2848 [ 10816 2680 3066 | 1151 Q607 0836 099 | 5123 1548 30582 4801 1081 0427 Bda4 | OTV4Z 036 720G | 2066
& § EHSRE-3.5.54 | D O5EG &0 J4a54  A0dd ) 1659 8367 G065 | 1432 0631 1965 0887 | 11566 1 O8R 59472 9471 1343 D535 16030 ) G937 0461 13 B6EJ 4091
Nates:
1 Seclion properlivs are based o direct tasling ir accerdaros with AIS1G11-08 and the AIS] S100-2007 Specification. k valuss usey ars representative of the direct teslivg, For strorg oo bendieg, & jirside Sange) = 12 and & isulside
Hange) = (L5, For weak axes headng, s insde flarge ) = 40 ard K (palsde fange) = 4.0
2. Ugar shaudd check enug meaction far wal cripoling based an project lusding reguiremsants x
1 Bandng capacitins ara based o1 the assumphan fhal i compression langa s adeaqualely laterally bracad on both sdes |
A Alowanle Morient and Shear Values ais caloulabed assuming o renkiile axial load )
5 Sheetigll inoreass due 1o cakd work ol farnitg 1as nol desr nocrpofated. [
& The etfectsa Mament of Inertia far doflect on has aeor calculced using Procarmare 1 of the AlS] S100.20407 Spacificabon far
saraceatility dalariralion ii
7. The dstartianal bucking limn stae 5 Aot conskered in this takle. Censidertion af distortional buckling may resull i awar Y — —m =1 =1 == o Y
sivenglhs when rastralnt agairst distort onal hucdirg is rot provided
B User should check intamclion balweer enifirg and shear based on peojec! loadng requiremenls, i b




E-HEADER/SILL» NOMENCLATURE

The designer should specify the wall thickness (W)

Y wan o+ W (Wall Thickness) Depth of Part
i 1 - . -
! ! I l and the metal thickness {mil) for E-Header/Sill
_; W FHS 6-3.5-43 Standard depth is 3.5". Cusiom depths zre available.
: : Structural section properiies are per the E- Header/Sill
' Mil/ ga Section Properties Table.
! Lgmﬁgj 3.5" The designer is responsible for determining the
(REESSRARER | Example E-Header/Sill Size Designation adequacy of the sections for their intended use.
TABLE S-3.2 ALLOWABLE SILL SPANS for ENVIRO E-HEADER/SILLyy
Design Criteria:
Wall height: 14 ft
Header height: 91t
SILL height: 31
Lateral Wind Load: WL = 20 psf
Wind Deflection Factor: DF = 07
Vertical deflection limits: a=L/ 180 180 240 360 480 600 720
Horizontal deflection limits: A=/ 120 180 240 360 480 600 720
Wall Thick. | Member Identification ALLOWABLE SILL SPANS, ft, & HORIZONTAL REACTIONS, kips
4 inch 4-3.5-3 7 —1 748 — 74 = 48 — 7.48 - 48 - 20 2
inenes B g 48 o] [ean 8 o] 7 0.411 oai1] 0a11] 2° [oase
4 inches EHS4-3.5-43 922 b——ri 922 ——F 922 —— 922 |— 922 }—— 859 |—— 808 [—
0.507 0.507 0.507 0.507 0.507 0.472 0.445
4 inches EHS4-3.5-54 (50ksi) | 1275 f—— 1275 |—— 12.59 }———o 11.00 — 9.99 - 9.27 _ 8.73 -
0.701 0.701 0.692 0.605 0.549 0.510 0.480
6 inches EHS6-3.5-33 9.26 - 9.26 . 9.26 - 9.26 - 9.26 -~ 9.26 . 9.26 -
0.509 0.509 0.509 0.509 0.500 0.509 0.509
8 inch EHS6-3.5-43 1169 p—ma 1186 — 11.69 |— 89 p———mo~h 116 — 11.69 }——ro 11.05 |—
fnenes e 188 o eas ° looas oea3| |- [ooas ® Toeas 0.643 0.608
6 inches EHS6-3.5-54 (50ksi) { 16.32 }——o 1632 |——rA 16.32 }——f 15.03 |——ord 1366 |—— 1268 —— 11.93 |—
0.898 0.898 0.898 0.827 0.751 0.697 0.656
8i HS8-3.5-33 10.60 ——— 10.60 }——1 10.60 |——— 0. - 60— 10. — 0.60 |—
Fighes EHss 0.583 0.583 e e e e O e e I 0.583
8 inches EHSE-3.5-43 1361 }———rod 1361 }——— 1361 |—— 1361 }——oA 1361 |—— 13.61 [——| 13.61 |—
0.749 0.749 0.749 0.749 0.749 0.749 0.749
8 inche EHS8-3.5-54 (50ksi 18, — 1899 }—— 18.99 |— 1873 |——o 17.02 ——] 1580 |—— 14.87 |—
s HEE9.5:54,(50ks) % Non 1.044 1.044 1.030 0.936 0.869 0.818
Notes:

1. See E-HEADER/SILLy, SECTION PROPERTIES TABLE for additional notes and details.
2. See DETAIL 4 - SHEET SK-4, ENVIRO HEADER/SILLyy WALL ELEVATION for Loading Information.
3. Top - indicates no vertical reaction. Bottom number indicates SILL horizontal reaction

Design Example;

Exterior wall with Laterat Load of 20 psf

Wall height: 14 i

Wiall construction: Depth 8 inches with total wall dead weight of 18 psf
Horizontal Deflection Limits: L/360

SILL span = 14 it, Header height = 9 feet, SILL height = 3 ft

Use: EHSB8-3.5-54 (50ksi). Allowable SILL Span = 18.73 ft which is greater than 14 ft.
Maximum horizontal reactions to jambs at each end = 1.030 kips
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E-HEADER/SILL» NOMENCLATURE

=3

35"

EHS 6 -3.5-43

l—-Mil fga.

W {(Wall Thickness) —] l—— Depth of Part

Example E-Header/Sili Size Designatign

The designer should specify the wall thickness {W)
and the metal thickness {mil) for E-Header/Sill
Standard depth is 3.5". Custom depths are available.
Structural seclion praperties are per the E- Header/Sitl
Section Froperties Table.

The designer is responsible for determining the
adeguacy of the sections for their intended use.

TABLE S-3.1 ALLOWABLE SILL SPANS for ENVIRO E-HEADER/SILLy
Iﬁsign Criteria:
Wall height: 121
Header height: 9ft
SILL height: 3t
Lateral Wind Load: WL = 20 psf
'Wind Deflection Factor; DF = 0.7
Vertical deflection limits: A=Ls 180 180 240 360 480 600 720
Horizontal deflection limits: A=LJ 120 180 240 360 480 600 720
Wall Thick. | Member Identification ALLOWABLE SILL SPANS, ft, & HORIZONTAL REACTIONS, kips
4inches HS4-3.5-33 8.27 —_1 827 - 27 —_4 827 —1 827 - 8.18 —_1 789 -
. 27 Ioar2 0a72] 2% [oaral %% (o372 0.372 0.368 0.346
4i EHS4-3.5-43 19 b——— 1019 —— 10.1 . A9 | 9.89 - 9.18 - 64 -
ihehes WS i 0.459 0.459 ® Toase| "° 0.459 0.445 0a13| 2% [038e
4 inches EHS4-3.5-54 (50ksi) | 14.10 f———1 14.10 }——1 13.46 |—— 11.76 [——oy 1068 |— 9.92 - 9.33 .
0.634 0.634 0.608 0.529 0.481 0.446 0.420
& inches EHS6-3.5-33 10. - 0.24 —— 1024 |— 0.24 —— 1024 }— : - 0.24
024 I5ae] ! 0.451 0a1] | 0.461 0ae1] %2 [oae| | 0.461
6 inc HS6-3.5-43 1293 —o 12. "1 4203 ——0H 129 - 93— 1256 |——doH 11. .
e Btk osez| =% [oses] 2% [osez 3 Tosez] 2% [ose2 e S
8 inches 56-3.5-54 (50ksi 05 ——" 1805 |—— 18.05 |— 07 |—— 1460 }——— 1355 ——o 127 -
e BRE6:3.5-00.(50k8). | 1806 oy 0812 0s12| "0 5723 057 > [os10 5 os7a
8 inches EHS8-3.5-33 72— 1172 —o 1172 }— 1172 }—o 1172 }—A 1172 }——moa 1172 |—
n i 0.527 0.527 0.527 0.527 e 0.527 0.527
inch -3. 05 —— 15.05 |— 5.0 - 05 |———o 15.05 }—— 1505 }——| 1468 | —
8 inches ERstEam 09 Ivem oer7l 2% [Gerr] 1°% [oer7 oe77] 1>% [Ge77] "% [oeen
8 inch EHS8-3.5-54 (50ksi 2099 —— 2099 —— 2099 |—— 20.03 f~———q 1820 }——y 1689 f—— 1590 }—
inenes S8 i 0.944 0.944 0.944 0.901 0.819 0.760 0.715
Notes:

1. See E-HEADER/SILLyy SECTION PROPERTIES TABLE for additional notes and details.
2. See DETAIL 4 - SHEET SK-4, ENVIRO HEADER/SILLyy, WALL ELEVATION for Loading Information.

3. Top - indicates no vertical reaction. Bottom number indicates SILL horizontal reaction

Design Example:
Exterior wall with Lateral Load of 20 psf
Wall height: 12 ft
Wall construction: Depth 8 inches with total wall dead weight of 18 psf
Horizontal Deflection Limits: L/480
SILL span = 14 feet, Header height = 9 feet, SILL height = 3 ft

Use: EHS8-3.5-43: Allowable SILL Span = 15.05 ft which is greater than 14 ft.
Maximum horizontal reactions to jambs at each end = 0.667 kips
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E-HEADER/SILL NOMENCLATURE

W {Wall Thickness) —

38"

i

{-— Depth of Part

EHS 6 -3.5-43

[—-Méiiga.

Example E-Header/Sill Size Designatign

The designer should specify the wall thickness (W)
and the metal thickness {mil) for E-Header/Sill
Standard depth is 2.5". Custom depths are available.

Structurai section properties are per the E- Header/Sill
Section Properties Table.
The designer is responsible for determining the

adequacy of the sections for their intended use.

TABLE S-3.0 ALLOWABLE SILL SPANS for ENVIRQO E-HEADER/SILLyy
Design Criteria:
Wall height: 10 ft
Header height: 9 ft
SILL height: 3ft
Lateral Wind Load: WL = 20 psf
Wind Deflection Factor: DF = 07
Vertical deflection limits: A=L/ 180 180 240 360 480 600 720
Horizontal deflection limits:  A=L/ 120 180 240 360 480 600 720
Wall Thick. | Member Identification ALLOWABLE SILL SPANS, ft, & HORIZONTAL REACTIONS, kips
4 inches EHS4-3.5-33 9.38 — 938 . 9.38 —1 938 - 9.38 - 8.89 — 837 -
0.328 0.328 0.328 0.328] . 0.328 0.311 0.293
4inches EHS4-3.5-4 11.56 |——— 11.58 f———A~ 11.56 }—— 11. —1 1076 }— .99 - 9.40 -
© S 2 0.404 0.404 oa0a] '° [oa0a oar7] *%° [osso 0.329
4 inch EHS4-3.5-54 (50ksi 15.99 |——yp 15. —1 14, — 1278 ——] 1161 ——F 1078 |— 15—
nenes B ey 9 Iose0] "*%° [ome0] " 0512 0.447 0.406 oa77] ° 0.355
8 inches EHS6-3.5-33 1.6 —_1 118 —t 1161 — 81— 1161 — 61— 25 f—
= bl v TS " [oa08 0a08| | 0.406 0a08] %" Toa0s] 0.394
6 inches EHSB-3.5-43 466 |—— 1466 ——— 14686 ——"1 1466 |— 14.6 —1 1366 — 85 |—
IR ! 0513 0.513 0.513 0513 e 0a78] 2% [oam0
6 inches EHS6-3.5-54 (50Kksi 2046 |——1 2046 ——1 20. —1 17.47 |——— 15.88 |——— 1474 ——1 13.87 |—
fnene ® B0kt 046 10776 0.716 00 5700 0.612 0.556 0.516 0.485
inch HS8-3.5-33 ; —4 1320 — 29 f——o 13, ——1 1329 |—— 1328 }—— 13.25 }—
8 inches Engk 1329 res 0ass] % [oaes| % [Gaes 0ass] >2° [oaes| % [04e5
8 inches EHS8-3.5-43 17.07 e 17.07 (=] 17.07 [ 17.07 o 17.07 |=—rd 16.97 |=o] 1597 foers
8 inches HS8-3.5- i 3. —1 238 — 238 — 2178 f—mo 19. ~ 37— 29 |
nene Etisbatent 20k | 2300 Fros 0 I8 0 Ioeaa o762] '°7° [oses] "®¥ [omas} '’ 0.805
Notes:

1. See E-HEADER/SILLyy SECTION PROPERTIES TABLE for additional notes and details.
2. See DETAIL 4 - SHEET SK-4, ENVIRC HEADER/SILLyy WALL ELEVATION for Loading Information.

3. Top - indicates no vertical reaction. Bottom number indicates SILL horizontal reaction

Design Exampie;
Exterior wall with Lateral Load of 20 psf

Wall height: 10 ft

Wall construction: Depth 8 inches with total wall dead weight of 18 psf
Horizontal Deflection Limits: L/600
SILL span = 13 feet, Header height = 9 feet, SILL height = 3 f

Use: EHSB-3.5-33: Allowable SILL Span = 13.29 ft which is greater than 13 ft.
Maximum horizontal reactions to jambs at each end = 0.465 kips
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E-HEADER/SILL NOMENCLATURE

Wall

i
t
3
[}
&
I
L]

i

EHS 6-3.5-43

l~-—Mil fga.

W (Wall Thickness) Depth of Part

Exampie E-Header/Sili Size Designation

The designer should specify the wall thickness (W)
and the metal thickness (mil) for E-Header/Sill
Standard depthis 3.5". Custom depths are available.
Structural section properties are per the E- Header/Sill
Section Properties Table,

The designer is responsible for determining the
adequacy of the sections for their intended use.

TABLE S-2.2 ALLOWABLE SILL SPANS for ENVIRO E-HEADER/SILLy
Design Criteria:
Wall height: 14 ft
Header height: 9ft
SILL height: 3ft
Lateral Wind Load: WL = 15 psf
'Wind Deflection Factor: DF = 07
Vertical deflection limits: A=L/ 180 180 240 360 480 600 720
Horizontal deflection limits: A=l 120 180 240 360 480 600 720
Wall Thick. | Member Identification ALLOWABLE SILL SPANS, f, & HORIZONTAL REACTIONS, kips
4 inches EHS4-3.5-33 8.64 - 864 - 864 —1 864 —i 864 . 842 —1 7.92 .
0.356 0.356 0.356 0.356 0.356 0.347 0.327
4inches EHS4-3.5-43 1064 |——1 1064 }——1 1064 |—— 1064 |——— 10.18 |— 9.45 ~ 8.90 -
0.439 0.439 0.439 0.439 0.420 0.390 0.367
4inch EHS4-3.5-54 (50ksi 14, — 14, — 13.85 |—o 12. — 11.00 —— 1021 - : -
i (Soks) | 1473 ezl 472 [oeor o571] %10 [oaee 0.454 0a21] >®' [oace
8 inches EHS6-3.5-33 10.70 t——— 1070 }—— 10.70 [——— 1070 b—— 1070 }——— 1070 —— 10.65 |—
0.441 0.441 0.441 0.441 0.441 0.441 0.439
6 inches EHS6-3.5-4 13.5 —t 1350 —— 13. —1 13, —1 13, —1 1293 |—— 121 -
SE 4 0 Ioss7 0557 %0 [ozs7 0 oss7 %0 Io5s7 0.533 7 o502
6 inches EHS6-3.5-54 (50ks)) | 18.85 |——1 1885 (———f 18.85 |——1 16.54 |——1 1503 |——t 13.95 |—— 13.13 |—
0.777 0.777 0.777 0.682 0.620 0.576 0.542
8 inches EHS8-3.5-33 1224 —— 1224 — 3 —1 12, — 12 —q 12, —]1 12, -
D HS 24 9505 0505| '2?* [os08] '%?* [0s08| '>** [0505 24 15508 24 5505
i - - . - s . 72 | 72 | ——4 15 -
8 inches EHSB8-3.5-43 15.72 oBas 15.72 YT 1572 YT 16.72 RIS 15 YT 15.72 0648 16.12 0.694
inch EHS8-3.5-54 (50ksi 21. —4 2192 —— 2192 |— 2062 —— 1873 (—— 17. ——! 16837 [—
&inches SSUESH{bok) 92 I5o0a 0.904 0.904 0.851 0773|772 [0z 0.675
Notes:

1. See E-HEADER/SILLyy, SECTION PROPERTIES TABLE for additional notes and details.
2. See DETAIL 4 - SHEET SK-4, ENVIRO HEADER/SILLy, WALL ELEVATION for Loading Information.
3. Top - indicates no vertical reaction. Bottom number indicates SILL horizontal reaction

Design Example:

Exterior wall with Lateral Load of 15 psf

Wall height: 10 ft

Wiall construction: Depth 6 inches with total wall dead weight of 12 psf
Horizontal Deflection Limits: L/360
SILL span = 16 feet, Header height = 9 feet, SILL height = 3 ft

Use: EHS6-3.5-54 (50ksi): Allowable SILL Span = 16.54 ft which is greater than 16 fi.
Maximum horizontal reactions to jambs at each end = 0.682 kips
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E-HEADER/SILL NOMENCLATURE

s e

L W

S

350

EHS6-3.5-43

LM&Uga,

W (Wall Thickness) —T I——— Depth of Part

Example E-Header/Sill Size Designation

The designer should specify the wall thickness {W)
and the metal thickness (mil) for E-Header/Sill
Standard depth is 3.5". Custorn depths are available,
Structural section properties are per the E- Header/Sill
Section Properties Table.

The designer is responsible for determining the
adequacy of the sections for their intended use

TABLE S-2.1 ALLOWABLE SILL SPANS for ENVIRO E-HEADER/SILLyy
Design Criteria:
'Wall height: 12 ft
Header height: 9 ft
SILL height: 3ft
Lateral Wind Load: WL = 15 psf
Wind Deflection Factor: DF = 0.7
Vertical defiection limits: A=L/ 180 180 240 360 480 600 720
Horizontal deflection fimits:  A=L/ 120 180 240 360 480 600 720
Wall Thick. | Member identification ALLOWABLE SILL SPANS, ft, & HORIZONTAL REACTIONS, kips
4 inches EHS4-3.5-33 9.55 ' 9.55 - 9.55 - 9,55 - 9.55 - 9.00 - 8.47 -
0.322 0.322 0.322 0.322 0.322 0.304 0.286
4 inches EHS4-3.5-43 11, - 77 b—— 11.77 b—— 1177 }— 89 f——oy 10.1 ~ 9.51 -
' 5 7 I5aer) "7 omer oser] oae7] 1% [ose7 " Tozar] %% [oam
4 inches EHS4-3.5-54 (50ksi) | 16.28 |——"t 16.28 f——od 14.81 |—— 12.94 |——{ 1176 |—— 1091 |—— 1027 |—
0.549 0.549 0.500 0.437 0.397 0.368 0.347
& inch HS6-3.5-33 ; —i 11, — 1 11.83 |— -8 —1 11 - 83— 39—
fnehes ElRBSESe 183 155ge] 1182 [omee] % [omee] U [o30e] ' [omee| 12 [0ses] *° [03ea
6 inches EHS6-3.5-43 93 b——o 1493 —— 1493 |— 1493 |—— 1480 |—— 1382 —— 1301 |—
© 1 0.504 0.504 0.504 0.504 0.503 0.467 0.439
6 inche HS6-3.5-54 (50ksi 2084 |— 84 |— 0.25 ——— 17.69 F—— 16.07 —— 149 - 04—
ces |, EiseaattGo) o703| 2> (o703 2 0.683 0597| '°Y [o5az 2 Tos03| " [oama
8 inches HS8-3.5-33 1354 — 1354 |——1 1354 |—— 1354 |—— 1354 |———1 1354 }——o 13.54 |—
i Bt 0.457 0.457 0.457 0.457 oas7| 0.457 0.457
8 inches EHS8-3.5-43 1788 =t 1738 (o] 1738 ] 1738 o] 17.38 L] 1798 [o—q] 1846 [oo
8i 8-3. i ; —1 24, - 24 f—— 2205 ——o~ 200 — 1860 (——— 17.5 -
ches: | EHSE-3:554(0ke)) | 2424 ool 24 Bt M4 e 0.744 % Ioe7e] *%° [Ge2s ° o501
Notes:

1. See E-HEADER/SILL, SECTION PROPERTIES TABLE for additional notes and details.
2. See DETAIL 4 - SHEET SK-4, ENVIRO HEADER/SILL;, WALL ELEVATION for Loading Information.

3. Top - indicates no vertical reaction. Bottom number indicates SILL herizontal reaction

Design Example:
Exterior wall with Lateral Load of 15 psf
Wall height: 12 ft
Wall construction: Depth 6 inches with total wall dead weight of 12 psf
Horizontal Deflection Limits: L/240
SILL span = 12 feet, Header height = 9 feet, SILL height = 3 ft

Use: EHS6-3.5-43: Allowable SILL Span = 14.93 ft which is greater than 12 fL.
Maximum horizontal reactions to jambs at each end = 0.504 kips
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E-HEADER/SILL NOMENCLATURE

W (Wall Thickness) —-—] ‘—-— Depth of Part
EHS6-35-43

I—Mil /ga.

Example E-Header/Sili Size Designation

3‘511

The designer should specify the wall thickness (W)
and the metal thickness (mil) for E-Heade:/Sill
Standard depth is 3.5". Cusiom depths are availabie.
Structural section properties are per the E- Header/Sill
Section Properties Table,

The designer is responsible for determining the
adeguacy of the sections for their intended use.

TABLE S-2.0 ALLOWABLE SILL SPANS for ENVIRO E-HEADER/SILLy
Design Criteria:
Wall height: 10 ft
Header height: g ft
SILL height: 3ft
Lateral Wind Load: WL = 15 psf
Wind Deflection Factor: DF = 07
Vertical deflection limits: A=Lf 180 180 240 360 480 600 720
Horizontal deflection limits: A=l 120 180 240 360 480 600 720
Wall Thick. | Member Identification ALLOWABLE SILL SPANS, ft, & HORIZONTAL REACTIONS, kips
4 inches EHS4-3.5-33 10.83 }—— 1083 }——1 10.83 }—— 10.83 |—— 1054 }— 9.78 ~ 9.21 -
0.284 0.284 0.284 0.284 0.277 0.257 0.242
4 inches -3.5-43 3. —1 13 - 34 |—— 03— 1.8 — 10 > 34—
nene ERees 1334 15am0] "% [oaso] >3 [oaso] *™ [o3az] "** [om11] " [ozee] 1 [0272
inch -3.5- ] g —1 17 _ A1 — 07 — 278 f———o~ 118 1 1117 |—
4 inches EHS4-3.5-54 (50ksi) 18.46 PP 7.73 0365 16.1 T 14 T 1 0.936 7 0512 1 0.2
i EHS8-3.5- i - 41— 41— 13 ~—d 1341 ——] 1316 |— 38 |—
Eihes HSCa 538 134 oma| 134 [oass] > [omsa] 2 [osa] P [03s2] °7C [0aas] 4% [oams
6 in 6-3.5-43 93 — 93 ——o/ 16.93 [— 16 —1 16.19 }— 5.03 f———dv 14.14 |—
nches EHBEES 692 o] % [faw oada] '®% [oaaa 0425 | 0.395 0.371
inch 5-3. i : —1 23, _ ; — 23 |— 7.47 —— 18. — 1526 —
6 inches EHS6-3.5:54 (50ksi) | 2363 [——rf 2363 [—— 2202 foerf 19 v e 22 [ 1526 [——
8 inches EHS8-3.5-33 1535 =y 1535 ——o 1535 |——{ 1535 |———"A 1535 |—— 1535 |——— 15.03 |—
0,403 0.403 0.403 0.403 0.403 0.403 0.394
8 inches EHS8-3.5-43 1971 ==t 1971 [c=] 1871 o= 1871 [o] 1971 [ 1868 o] 17.57 f—0
8i EHS8-3.5-54 (50ksi 748 f—— 2748 |———A 27.44 t———o 2397 |—— 2178 f—— 2022 ——o 19.03 |—
iges T et § 2049 oo 0.721 0.720 0.629 0572 0.531 0.499
Notes:

1. See E-HEADER/SILLyy SECTION PROPERTIES TABLE for additional notes and details.

2. See DETAIL 4 - SHEET SK-4, ENVIRO HEADER/SILLy, WALL ELEVATION for Loading Information.
3. Top - indicates no vertical reaction. Bottom number indicates SILL horizontal reaction

Design Example:

Exterior wall with Lateral Load of 15 psf

Wall height: 12 ft

Wall construction: Depth 6 inches with total wall dead weight of 12 psf
Horizontal Deflection Limits: L/240

SILL span = 13-0", Header height = 9 feet, SILL height = 3 ft

Use: EHSB-3.5-33: Allowable SILL Span = 13.41 ft which is greater than 13-0".
Maximum horizontal reactions to jambs at each end = 0.352 kips
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E-HEADER/SILL NOMENCLATURE

Wall

1
¥
3
'
Il
v
]
t
1

3.8"

W (Wall Thickness) -——?

EHS 6 -

r— Depthof Part

!

3.5-43

LMii fga.

Example E-Header/Sili Size Desionation

The designer should specify the wall thickness {W)
and the metal thickness {mil) for E-Header/Sill
Standard depth is 3.5". Cuslom depths are available.
Structural section properties are per the E- Header/Sill
Section Properties Table.

The designer is responsible for determining the
adequacy of the sections for their intended use.

TABLE $-1.2 ALLOWABLE SILL SPANS for ENVIRO E-HEADER/SILLy
Design Criteria:
Wall height: 14 ft
Header height: 91t
FSILL height: 31t
Lateral Wind Load: WL = 5 psf
Wind Deflection Factor: DF = 1.0
Vertical deflection limits: A=LS 180 180 240 360 480 600 720
Horizontal deflection limits: A=L/ 120 180 240 360 480 600 720
Wall Thick. | Member dentification ALLOWABLE SILL SPANS, ft, & HORIZONTAL REACTIONS, kips
4 inches EHS4-3.5-33 14.96 —— 14.96 |— ; — 12.78 f—— 1161 |—— 1078 |—— 10.14 |—
oz08] ¢ 0208] "“%° [0201 0.176 0.160 0.148 0.139
4 inches EHS4-3.5-43 44— 1809 |——ro~A 16.4 —1 143 - 3.04 f—— 1211 }—— 11.39 |—
inene 543 n 0.254 0.249 ® 022 5 o] oa7e] 2" To7ee % G757
inche EHS4-3.5-54 (50ksi : —1 195 - 7 - § — 14, — 13.07 ——— 12.30 |—
4inches H B0 | 23 B ® Tozea| """ [o2aa] > [o21s 08 5 70a 0.180 0.169
6 inch HS6-3.5-33 1853 |— 53 I——1 1853 (——— 17.18 |——1 1561 —— 1440 |— 364 f—
— B 2 0z5s| '° 0.255 e 0.236 0.215 098] | 0.188
6 inche: HS6-3.5-43 2339 39 ——0o~ 22. —— 19, — 17.83 f——1 1656 — 558 —
MRS g 0az| = 022 22 [o308] '°%° 0270 0.245 0.228| 0.214
6 inch EHS6-3.5-54 (50ksi 30.55 |— 69 ——o 2425 [——d 2118 |—"oA 1925 |1 17.87 [— 6.81 —
fnenes =6 (S0ksi) 0az0] 2 0.367 0.333 0.291 0.265 0za8] 0.231
i HS8-3.5-33 . - 21 1. —1 20. —1 1895 |—— 175 . 6.55 |—
. EHSEa s 12 1oo5a] 2 [ozez] 2 [02e2] 2% [oze7 0.261 ® Tozaz] 0.228
i HS8-3.5-43 I —f 27.23 }— 7.23 b 4. —— 2216 }———oJ 20.57 |—— 19.36 |—
8 inches CHBAS i [T 0a74] 2 0374] 2** (o335 0.305 0.283 0.266
8i -3.5-54 i ] —__{ 33. - 23 b—— 2641 ol 2399 l—od 2227 |— 20956 |—
ches | EHSE-3.564(50kel) [ 3797 o) S Eoo] B [Gate 0.363 o330 2% [oa306 0.288
Notes:

1. See E-HEADER/SILLyy, SECTION PROPERTIES TABLE for additional notes and details.
2. See DETAIL 4 - SHEET SK-4, ENVIRO HEADER/SILLy,, WALL ELEVATION for Loading Information.
3. Top - indicates no vertical reaction. Bottom number indicates SILL horizontal reaction

Design Example:

Interior wall minimum lateral load 5 psf

Wall height: 14 ft

Wall construction: Depth 4 inches with two layers 0.625" gypsum board, total dead load including infill studs 6 psf
Horizontal Deflection Limits: L/240

SILL span = 16'-6", Header height = 9 feet, SILL height = 3 ft

Use: EHS4-3.5-54 (50ksi): Allowable SILL Span = 17.74 ft which is greater than 16™-6".
Maximum horizontal reactions to jambs at each end = 0.244 kips
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E-HEADER/SILLt» NOMENCLATURE

Wall

-

38"

[Fer
EEgIamanaas]

EHS6-3.5-43

LMiiiga.

W (Wall Thickness) j {—- Depth of Part

Exampie E-Header/Sill Size Designation

The designer should specify the wall thickness (W)
and the metal thickness (mil) for E-Header/Sill
Standard depth is 3.5". Custom depths are available.
Siructural section properties are per the E- Header/Sill
Section Praperties Tabie.

The designer is responsible for determining the
adequacy of the sections for their intended use.

TABLE S-1.1 ALLOWABLE SILL SPANS for ENVIRO E-HEADER/SILLyy,
Design Criteria:
Wall height: 12 ft
Header height: gft
SILL height: 3ft
Lateral Wind Load: WL = 5 psf
Wind Deflection Factor: DF = 1.0
Vertical deflection limits: A=Y 180 180 240 360 480 600 720
HHorizontai deflection limits: A=L/ 120 180 240 360 480 600 720
Wall Thick. | Member Identification ALLOWABLE SILL SPANS, f, & HORIZONTAL REACTIONS, kips
4 inches EHS4-3.5-33 1654 f——oA 16.54 |——1 1564 [(——1 13.66 |——1 1241 |—— 11.52 |—— 10.84 |—
' S ¥ ** [o7ee 0.186 54 Ioaze] 0.154 0.140 0a30] ° 0.122
4 inches EHS4-3.5-43 38 —— 19.34 }——1 1757 |——— 1535 |—— 13. ~— 12.04 |—— 1218 [—
fnene ;i 20 0.229 0.218 0.198 0.173 % Toasr xS 0.137
4 inche S4-3.5-54 (50ksi 23. —_| 2088 |——o7 18.97 — 16. —i 1505 }— .98 |——o 1315 |—
Inchice: |  EFkesS S G0ksl) 9 ozee] 2% [o3s] "®% [o213] '®% [oass] > [oes] ¢ [0as7 0.148
6 inch EHS6-3.5-33 2048 |— 0.48 |—— 2048 }—1 1837 |——— 1669 |———oy 1549 |——— 14.5 -
Henes 0230] 2 0.230 0.230 0.207 0.188 0.174 8 Ioiea
6 inches EHS6-3.5-4 8 —{ 2585 —— 240 — 2099 |—o” 10. — 17.70 }—— 1666 |—
i E:9040 2585 1o 0.201 2 o270 ozse] "% Toz1s] 770 [oase] '8 [Gae7
6 inches EHS6-3.5-54 (50ksi 3267 |——oA 2854 —— 2503 o 2265 |—— 2058 f——1 1910 }——oA 17.98 |—
' (50ks) 0.387 0.321 0.202 0.255 0232] 2% [ozs| "% [0202
8 inches 8-3.5-33 2344 |——yA 2344 |—— 23.44 (— 30 |— 0.26 —— 188 — 177 -
' kit Sl reTY 0.264 o026a] 222 [ozs1) 2 0.228 ° o212 9 Io7os
i 5 G - = i @ .89 - a B 3 ~
Ailldies ENSed040 30.10 r==s5] 3019 oase] 2°°5 [oass| 2°%° [o2s3] 2>°° [vze7] ='°° [0247] *°7° |0233
i HS8-3.5-54 (50ksi 40. —{ 35, —1 32 - 8.23 |— 565 f——oA 2381 — FL I —
8 inches s (etike) 072 Ioass] 2557 [Gaco]l 322 [o3ea] 2% [oas) 2 0.289 0268 22 0.252
Notes:

1. See E-HEADER/SILLyy SECTION PROPERTIES TABLE for additional notes and details.
2. See DETAIL 4 - SHEET SK-4, ENVIRO HEADER/SILLy, WALL ELEVATION for Loading Information.

3. Top - indicates no vertical reaction. Bottom number indicates SILL horizontal reaction

Design Example:

Interior wall minimum lateral load 5 psf

Wall height: 12 ft

Wall construction: Depth 4 inches with two layers 0.625" gypsum board, total dead load including infili studs 6 psf
Harizontal Deflection Limits: L/360

SILL span = 14 ft, Header height = 9 feet, SILL height = 3 f

Use: EHS4-3.5-43: Allowable SILL Span = 15.35 ft which is greater than 14 fi.
Maximum horizontal reactions to jambs at each end = 0.173 kips
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E-HEADER/SILL NOMENCLATURE

Wall

e o -

=3

3"51.

EHS 6 - 3.5 - 43

l——h"lil:fga*.

Example E-Header/Sili Size Designation

W (Wall Thickness) j l—— Depth of Part

The designer should specify the wall thickness {W)
and the metal thickness {mil) for E-Header/Sill
Standard depth is 3.5". Custom depths are available.
Structural section properties are per the E- Header/Sill
Section Properties Table.

The designer is responsible for determining the
adequacy of the sections for their intended use.

TABLE S-1.0 ALLOWABLE SILL SPANS for ENVIRO E-HEADER/SILLyy,
Design Criteria:
Wall height: 10 ft
Header height: 9 ft
SILL height: 3t
Lateral Wind Load: WL = 5 psf
Wind Deflection Factor: DF = 1.0
Vertical deflection limits: A=L/ 180 180 240 360 480 600 720
Horizontal deflection limits: A=lY 120 180 240 360 480 600 720
Wall Thick. | Member Identification ALLOWABLE SILL SPANS, fi, & HORIZONTAL REACTIONS, kips
4inches EHS4-3.5-33 1875 |——t 1872 f——— 17.01 |—— 1486 |—— 1350 (——F 1253 |——— 1179 —
0.164 0.164 0.149 0.130 0.118 0.110 0.103
4inches EHS4-3.5-43 2311 f——— 21.03 |—— 19.10 }—— 1689 |———o 1516 }——t 14.08 }——— 13.25 |—
0.202 0.184 0.167 0.146 0.133 0.123 0.116
4inches EHS4-3.5-54 (50ksi) | 2509 |——A 2270 |——1 2062 —— 1802 |——— 16.37 ——— 1520 ——1 14.30 }—
0.227 0.199 0.180 0.158 0.143 0.133 0.125
& inches EHS6-3.5-3 322 t——o 2322 }——1 2287 |—— 19.98 }——— 1815 |———A 1685 |—— 1586 [—
i 3 £ 0.203 0.203 0.200 0a7s] ° 0.159 0.147 0.139
6 inches EHS6-3.5-43 932 f———o 2875 }——— 2612 |——oJ 2282 |——o 2073 o 1925 }——o 1811 |—
e e 0.257 0.252 0.229 0.200 o1e1] %% [oes] """ [o7se
& inch $6-3.5-54 (50ksi 35. - 1.03 — 19 ——1 245 —— 2238 |— 0.77 9.55 t——
B | ERSEER (A0 52 5a] 2 0272 221° [oza7 ® o216 o156| 2 0ie2] | 0.171
8 inches EHS8-3.5-33 2658 |—— 2658 |—— 26.58 }——rd 2424 }——y 2203 |—— 2045 |——r"d 19.24 |—
0.233 0.233 0.233 0.212 0.193 0.179 0.168
8inches EHS8-3.5-43 3413 |—] 3413 [ 3246 (= 2836 [ 2576 [ 2392 [ 2251 [
8 inches EHS8-3.5-54 (50ksi) | 44.28 |—— 3868 }——y 3514 |——— 3070 }——o 27.89 |—— 2589 |—— 2437 |—
0.387 0.338 0.307 0.269 0.244 0.227 0.213
Notes:

1. See E-HEADER/SILLyy SECTION PROPERTIES TABLE for additional notes and details.
2. See DETAIL 4 - SHEET SK-4, ENVIRO HEADER/SILLyy WALL ELEVATION for Loading Information.

3. Top - indicates no vertical reaction. Bottom number indicates SILL horizontal reaction

Design Exampie;
Interior wall minimum lateral load 5 psf
Wall height: 10 ft
Wall construction: Depth 4 inches with two layers 0.625" gypsum board, total dead load including infill studs 6 psf
Horizontal Deflection Limit: L/480
SILL span = 12 feet, Header height = 9 feet, SILL height = 3 1t

Use: EHS4-3.5-33: Allowable SILL Span = 13.50 ft which is greater than 12 ft.
Maximum horizontal reactions to jambs at each end = 0.118 kips
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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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THERMALLY INSULATED COLD-FORMED METAL FRAMING

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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