Design for a Cold-formed Steel Framing Manufactured Home: Technical Support Document

Walls

General Description: The design parameters allowed for steel studs to be placed at either 16 in. or 24
in. on center. It was found that 24 in. on center was more economical, as it utilized the increased
strength available with steel and it allowed for an economical stud alignment bearing transfer from
roof trusses above.

Alignment of studs and trusses: Alignment of trusses directly over the bearing studs, allows use of a
single track or bearing plate element (see Figure B-0). Without alignment the truss bearing point
could conceivably land on the top of wall track between the studs. This top of wall track would be
required to transfer, or distribute, the load to each of the two adjacent bearing studs. It would not be
economical to attempt to increase the track thickness to carry the truss load. Alternate distributor
systems are possible as shown in Figure B-0, but again, it was determined that alignment was the
more economical solution as it alleviates the need for a top of wall distribution plate system.
However, if it becomes critical to the manufacturers to keep the stud spacing at 16 in. on center, there
are other possible solutions. A continuous L-header, stronger track, or a nested stud in a deep leg
track are some examples as indicated in Figure B-0.

Exterior (Side) Bearing Walls 3505162-27 (33 ksi): The exterior bearing walls are the longer
direction walls and are termed the “side walls”. They are required to be 3% in. deep studs and spaced
at 24 on center per previous spacing discussions. The plate height is only 7°-6” and the Zone I wind
loading is a minimal 15 psf. An economical standard stud section was investigated based on
350S162-27 studs placed at 24 in. on center (33 ksi). The design for this element was found to be at
93 percent of its capacity, if no duration of wind load is considered, thus indicating a very economical
design. However, with duration of wind allowed per the HUD Code, the stud is at 70 percent of its
capacity indicating that an even more economical stud my be developed. Attempting a more
economical stud using the same conditions except a smaller flange width of 1% in. in lieu of 13 in.
flange was investigated and found to be 13 percent overstressed. It was possible to switch to a higher
strength material, say 50 ksi, and thus reduce the required flange width to 1% in. but this was
unacceptable. The manufacturers indicated a desire for at least 1'% in. of fastening surface width.
Therefore the 350S162-27 studs at 24 in. on center were deemed the most cost effective stud available
by current industry standards.

Exterior (End) Walls 3508162-27 (33 ksi): The exterior “end walls” are not carrying significant
bearing loads, but carry a small tributary of roof loading in combination with the wind loading (see
Figure B-0). They are however taller studs as they vary from 7°-6” to 9°-2” in plate height and are
required to be 3% in. deep walls and spaced at 24 in. on center per previous spacing discussions. The
taller of the plate height studs were found to be 4 percent overstressed, if no duration of wind load is
considered, thus indicating a very economical design. However, with duration of wind allowed per
the HUD Code, the stud is at 78 percent of its capacity indicating that an even more economical stud
may be developed per the discussion above for the “side walls”. The design team felt that the end
wall studs should be the same stud as the side wall studs for plant production purposes.

Mating Walls 2505162-27 (33 ksi): Mating wall studs have a 9’-5” plate height and are 2% in. deep.
For the installed condition, two (2) of the 2% in. deep walls will be placed either tight against each
other with wall bracing see Figure B-0 or with ' in. sheathing board on each mating face (see Figure
B-0). Note that the minimum of 4’-0” of ' in. sheathing board may be placed high on one wall and
low on the other to allow for only a ' in. gap between the studs or an alternate arrangement leaving a
Ya in. gap between the studs (see Figure B-0). This sheathing is required to brace the studs for lateral
torsional buckling. The design of this stud found that the 250S162-27 (33 ksi) is at 98 percent of its
capacity, if duration of load is considered, thus indicating a very economical design.

Details of other wall connections are shown in Figure B-0 through Figure B-2.
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Figure B-0 Mating wall to floor joist
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Figure B-0 Truss bearing at exterior wall
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Figure B-0 Alternate distributor top
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Figure B-0 Wall bracing

®

STUD / TRACK BLKG PLACED AT EA END
OF EACH WALL AS A MINIWUM AND
INTERMITTENTLY @ 25' O.C. FOR LONG WALLS

FRAMED WALL
SHEATHED SURFACE

TYPICALLY EA FACE
OF LOAD BRG STUD

MUST HAVE EITHER MDRIZ, STRAP

PLACE © 1/3 POINTS OF
2=1/2" MATING WALLS

STUD FLANGES W/0
SHEATHING.

1-1/2"x20 GAUGE CONT STRAP.
WHERE SPUICE REQ'D LAP 8" &
CONNECT W/ (3)-#8 SCREWS
#8 SCAEW © 4" 0.C. THRU

STRAP TO BLKG

HORIZ BRACING
AS SHOWN,

WHERE STUD FLANGES ARE NOT
PERMANENTLY BRACED BY SHEATHING
PRIOR TO LOADING THE WALL, THEN

SHEATHING IS PLACED) © MATING WALL
PERMANENT FLAT STRAPS ARE REQ'D.
{1)-#8 SCREW © EACH STUD

2-1/2" MATING j\/
WALL

BRIDGING CHANNEL
W/ ANGLE

PROVIDE ANGLE ATTACHMENT
PER ADJACENT DETAIL

STANDARD PUNCHOUT
AT '-0" O.C

48 SCREWS — 1/2°
PAN HEAD (4) TOTAL
2x2"xSTUD WEB LESS 1/2°
SAME GAUGE AS STUD

1 1/2° CRC - COLD ROLLED
CHANNEL

SCREW ATTACHED

Figure B-0 Wall intersection details

tJa— MATING UNE

——— 2-1/2" STUD WALLS

#8 ©12° 0.C.
VERT, ™=

N7

- -

20 GAxX x7" PLATE W/
(4)-#8 LOW PROFILE
SCREWS TO EA TRACK

TOP TRACK SPUCE

\— 7/16" HARDBOARD

NOTE: PROVIDE CONT 20GA x3°

PARTIAL PLAN @ TOP
OF TOP TRACK @

FLAT STOCK SCREWED TO STUD
OF ONE UNIT PRIOR TO MATING
OR UNITS IN FIELD., USE §8 SCREWS

© 6" O.C. AFTER TIGHT FIT MATING 1/2° cwe =
IN FIELD TO PROVIDE #8 SCREWS i

@ 6" O.C. TO ADJACENT STUD. END WALL

NOTE THAT THE EXTERIOR HARD

BOARD WILL HAVE TO BE DETATCHED

@ CORNER INTERSECTION

A

TEMPORARILY TO FIT FLAT STOCK
AS SHOWN,

o

—— SIDE WALL

u

PLAN VIEW A-A A
MATING LINE

@ END WALL

PROVIDE INPLACE
MATING STRAP \r_J._.I
PER DET. 15A & B/515

“‘ EXTERIOR

PLAN VIEW B-B

o OUTSIDE CORNER
cJ.>— RIDGE © MATING LINE

HARD BOARD

- .
PLAN A-A  PLAN B-B
v ML
I I I I
ELEVATION @ END WALL
16 WALL INTERSECTION DETAILS

SCALE: 1-1/7"=1"-0"




Design for a Cold-formed Steel Framing Manufactured Home: Technical Support Document

ATEWISSY TIVYM Ol ATdW3SSY JOOH SSNHlL @

NOWAD S HIUNLIVANNYH
1¥ ONIXJOT8 3dVHS Wv3us
M¥HL STIOH 8,81/ TIVAS
40 dN0ED ¥ AB 030W0¥d
38 AVN STI0H LN3A TLON

B9 Z/1 HORAUN

OHYOBOEVH E0MILXI

SSMHL 30 OHOHD dOL OL JdvHS
WWIHE 20 dOL NyHL M3DS BF
(1) 30W0Hd ONY 10B ¥ 0L
WOHd Z/1~1 NMOHS SY T33H
SSMML 0L 3dVHS ¥W3N8 40 305
Nkl SM3u05 8f-(2) 30W0sd

3dVHS MY3HE 'LNOD

Jo RO
M35 of

Do oo
M35 of

3dYHS Mv3H8 G3HONNd @
3LYNH3LTY 40 M3IA 3aIs

0
LNOHINNG —

/5 Hyh .._.Iw”.n

[

— Ty :
1838 .21 H/._.I
3NN ON3E HO -
HVIHE SALYIION e
3NN HSYO N0 133r08d 0L

VL SSNUL MOTIY OL LNO
O3HONNG SIHOLON 3AYH AVA
3dVHS WVIHE AVNEALTY NV

V3 ¥4 L9
SONALXI TIVL SSMHL

HIVHL TWM OL
ISVHS NVIHE NEHL
—— 20 ¥l © SH3KOS of

3903
AMYONNOE ©@ 20 5@
M35 BF 30W0Nd

S3ION ¥3d WANALSVS
M3HIS HO Nid TWIIdAL

SNOILJO 30I17dS MOVHL dOL TIVM IVIIdAL

S3IONVI4 HOVHL dOL @ wo_,._«._m@

3045 40
3ais v3 m3uos af-(c)

HOVHL TIVM 40 dOL

te

(3010HD Q3WH33Hd)

JONY14 MOVHL OL

JONYS HOVHL WOHS
MOVHL 30 3015 ¥3 LZI
%Z/1-1%D ZZ 30W0Ed

QuvOBONYH 1X3

83M MOVHL dOL @ 30INdS T13NVd OL 13NVd ATIVOIdAL

HOVHL TIWM 30 dOL
SONLS ON3

T3NYE LNIDVIOY |//u

NOLLYIO01
%
=

30MdS T3INVD TIWmM

0MdS 40 3015
¥3 m3¥25 ol -(9)

Ll K
& 30NdS HIVHL dOL
SALYIIONI ¥3uV J30VHS

£ % ¥D ZZ 35N

30115 HOWHL

HO4 SV ONDVdS
¥ SMIUDS INVS /M
dVHLS LZL X € X ¥D ZZ -II/

321dE ¥OVHL dOL
TANYd OL TANYd

ANV

1INV TTvM 4/ VA

LT T

B83M MOVHL dOL @ 301NdS TVOIdAL @

S0ns
TIWM WAL ——

30Nd&S
1108 NIVHL TvM

.|Tv

HIVHL OLNI dn

30Nds anus 3ans

SNOWAD ONMOTIOS JHL
40 (1) 30w08d “2UON

V-¥ NOILD3S / ™
dAl

L]

/lzh}_z.— d0L TWINdAL

HIBNIN
HOW3 oL Sm3uos ef-(a)

O SMOY (Z) /m Onus
I0NS 2L ¥ LZ-ZIIS0SE

30NJS

@

A[qUIdSS® [[BAM 0) A[qUIISSE JOOI SSN.L], 7-¢ dIn31]

suondo Jo11ds yoea) doy jem [eadA ], 1-g 9.1n31g

o0
e



Design for a Cold-formed Steel Framing Manufactured Home: Technical Support Document

Ridge Beams and Headers

General Description: Following the current plant production practice a ridge beam solution was
pursued that imitates the typical timber plywood beam designs. The ridge beam design uses a
standard “C” shaped stud section, because the loads and span are large enough to require stronger
sections (see Figure B-0 and Figure B-2 for ridge beam details). Note that two alternatives are
indicated for the bearing of the ridge beam. Figure B-0 shows how the ridge beam bears directly on
the top track and Figure B-0 indicates that it is spaced up to allow the gypsum ceiling board to extend
in over the bottom of beams at beam span locations.

L-Headers: At exterior walls, window and door openings, the loads and spans are smaller than at the
ridge location, and an “L”-Header element is used to span the opening. “L”-headers are “L” shaped
sections that are placed over the top of wall track and cripple studs to act as a beam. There is an
approved “L” header design guide that is used for the basis of this design (see Figure B-2 and Figure
B-2).

Note that these calculations propose that single L-Headers would carry the design loads, however, the
only current accepted design guide for L-Headers is for double L-Header conditions. Some
proprietary testing has indicated that a single L-Header framed down to the head track might give
promising results. 20 gauge or even 22 gauge headers may work for the current design load
conditions. They must be tested as indicated in the details.

Figure B-2 Ridge beam splice
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Figure B-2 Double L-Header (“L” shaped) beams
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Shearwalls

General Description: The lateral system utilizes the current gypsum shearwall tables as found in the
UBC 1997 and the IBC 2000. For typical hold downs and shearwall sheathing components (see
Figure B-2 and Figure B-2).

The prototype design utilizes economical 350S162-27 studs at 24 in. on center. From a value
engineering standpoint, the 27 mil or 22 gauge studs are acceptable. However, 20 gauge studs are
required in order to use current shear wall values in the 1997 Uniform Building Code (UBC). This is
the only approved code or testing source available for shearwall assemblies utilizing cold-formed
studs. The International Building Code (IBC) 2000 has identical information as found in the 1997
edition of the code. If tested, the new shearwall assemblies using 22 gauge studs would be expected
to perform to similar load capacities as the current timber shearwall being use by the manufactured
home industry. It would also be expected that testing would allow much more cost effective fastener
spacing of say 6/12 in. meaning 6 in. at boundaries and 12 in. in the field, instead of the current 4/4
in. and 7/7 in. code assemblies.

These calculations were extrapolated to the given UBC double-sided gypsum wallboard by using one-
half of the value for single side gypsum wallboard. A HUD-prescribed factor of safety of 2.5 was
used on the UBC ultimate loads in lieu of the 3.0 factor of safety listed in the current 1997 UBC.
This follows with the revision found in the new IBC 2000 using a 2.5 factor of safety. The prototype
uses Y2 in. gypsum wallboard on the interior face of the exterior wall studs for shearwall strength.
There are two wall assemblies available with the '4 in. gypsum wallboard, one at 7/7-fastener spacing
and one at 4/4-fastener spacing. This design uses the 4/4 on the end walls and the 7/7 on the
sidewalls. Minimum lengths of wall required at those capacities are shown on the plans. Simpson
CS18 straps for the typical jamb and 48 in. on center strap spacing are used to carry typical hold
down loads. The same strap with additional screws is used for the increased hold down requirement
at the side shearwalls. These details appear to be cost effective as compared to current timber framed
practice.

The prototype design indicates that the typical studs are 22 gauge (27 mil). At locations where
shearwalls are indicated on the plan then they must be 20 gauge (33 mil) unless a tested assembly is
provided to confirm 22 gauge (27 mil) studs are adequate. Note that the plans indicate all shearwalls
are based on code allowable values using 20 gauge studs. Typically, exterior studs are 22 gauge for
gravity and out of plane bending design. Until these allowable load requirements are proven by
testing for 22 gauge studs, the design will use 20 gauge studs.
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Figure B-2 Typical wall to floor strap
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Figure B-2 Shearwall component table

SHEARWALL COMPONENT TABLE
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NOTES: £VEERS)

2. TYPCALLY PROVIOE DOUBLE STUDS AT ENDS OF SHEARWALLS (WALL
ARE ALREADY TAKEN INTO ACCOUNT PER THE TYPICAL DETALS) UN.O.

4, UNLESS OTHERWISE SHOWN, STUDS SHALL BE A MININUM OF 1-5/8" FLANGE

SPECIAL NOTE:

ALL SHEARWALLS ARE BASED ON
CODE ALLOWABLE VALUES USING
20 GAUGE STUDS. TYPICALLY
EXTERIOR STUDS ARE 22 GA
FOR GRAVITY & QUT OF PLANE
BENDING DESIGN. UNTIL THESE
ALLOWABLE LOAD RECQUIREMENTS
ARE PROVEN BY TESTING FOR

24

22 GA STUDS THIS PROJECT
SHALL USE 20 GA STUDS.

L

SHEARWALL COMPONENT TABLE
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Floor Joist and Chassis Systems

General Description: The plans indicated that 600S162-43 joists at 24 in. on center are acceptable
given that the chassis frame has outriggers at 8°-0” on center The design investigated using both 8 in.
and 6 in. deep floor joists at varying gauges. It was felt that the 6 in. deep 18 gauge joist at 24 in. on
center would be most economical. The joist may be punched or un-punched. (See Figure B-0, Figure
B-2, Figure B-2, Figure B-2, Figure B-2 and Figure B-2 for typical floor construction details.)

Fasteners used to attach the floor sheathing may be screws and or pneumatic pins per details and the
framing note #9 from the Framing and Construction Notes. Note that adhesive is used in addition to
the fasteners between the floor joist and the sheathing.

Note that an additional 24 in. long joist section is required at each joist framing over the outriggers as
shown in Figure B-2 and Figure B-2. A two-dimensional joist load sharing analysis approach
indicated that the single joists over the outriggers were overstressed in combined bending and shear at
the point that they cantilever over the outrigger. However, with the added 24 in. long section of joist
to the design was found code acceptable.

The floor joist design assumes that a chassis frame assembly will be used that has outriggers spaced at
no more than 8’-0” on center. These outrigger elements are a requirement for this prototype. Floor
joist blocking is economically detailed to require only 3 blocks within the 56’-0” run of joist (see
Figure B-2).

The chassis assembly design is not included as part of the prototype design. The plans indicate that
the chassis design (main rail, outrigger, cross bracing, and connections) will be designed by others.
Note that at the outrigger locations at 8’-0”” on center the aligned floor joist will need to be
incorporated into the frame design and shall be design confirmed at that time. It is possible that a
heavier gauge joist will be required.

Additional Concluding Design Comments:

Economical framing elements: The truss elements have room for further cost reductions through the

use of alternate section shapes and material steel strengths. The exterior “side and end” wall studs are
for the most part economically designed for their load conditions. However they could be redesigned
to use less area of steel by marginally reducing the flange or lip lengths and by increasing the material
strengths. This is not possible with current standard shapes available, but is possible by special order.

Specialized Roll-forming for Manufactured Housing: Once the manufacturing industry begins using
cold-formed materials the cost of producing specialized sections, even proprietary to each production
plant is enormous. Plants would eventually have roll-forming capabilities within their own facilities.

B-24



Design for a Cold-formed Steel Framing Manufactured Home: Technical Support Document

Figure B-2 Floor framing plan
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Figure B-2 Additional joist at window jamb studs and

additional blocking at outrigger

STUD WALL ABOVE

INDICATES — FLOOR JOISTS

:l @ za" O.C.

OCATIONS WHER - P
BB WINDOW - JAMB ~~ ADDITIONAL JOIST 7
STUDS DO NOT ALIGN /
W UOISTS /

OVER FLOOR JOIST

PARTIAL PLAN VIEW
OF WALL STUD LAYOUT
NOT TO SCALE

ADDITIONAL JOISTS ARE
SHOWN SHADED

oBL STuDS BTwN
WINDOWS ABOVE

DBL BEARING STUDS
@ WINDOW JAMBS

BOTTOM wWALL TRACK

RIM  JOIST

RIM TRACK FASTENERS
FPER DETAIL — /S—

ALIGN (Z)—SCREwWS
W,/ END OF OUTRIGGER
S v o

WHERE OBL WALL STUDS

BTWN DBL WNDOWS ALIGN
OVER TYPICAL 24~ O.C.
JOIST PROVIDE ADDITIONAL

NOTE
JOIST WEB STIFFENERS BACK TO BACK AS SHOWN
OT SHOWN IN

DETAIL

ADDITIONAL JOIST & DBL WINDOW STUDS BTWN
@ DBL (ADJACENT) WINDOWS BEARING ON FLOOR JOIST

Figure B-2 Isometric floor to wall connection
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EXTERIOR STUDS 3505162-133
ALIGNED W/ FLOOR 0IST

BO0516Z-43
FLOOR JOISTS
024 0C

2507125-54
% B-3/4" LONG
CUT FLANGES &
BEND 90" AS
SHOWN

SEE DETAL /55
FOR FASTENER
CALL CALLOUTS
FOR STFFENR

SEEN

EXTERIOR 7/16"
058 HARDBOARD

RIM TRACK

FLOOR JOIST @ 247 0.C. ADDITIONAL
BO0S162-43 x 247 @ EA OUTRIGGER

) CONT 1-1/2° 25 GA FLAT STOCK
OR 25GA x 1-1/2" x 1-1/7
CONT. ANGLE TO ATTACH
) BOTTOM BOARD PER DETAIL 6/55
— NOTE: SEE DETAIL 25/58 FOR STRAP
& BLOCKING OF FLOOR JOIST OVER THE
MAIN RAIL SUPPCRTS (NOT SHOWN HERE).
NOTE THAT THE STRAPS MAY BE LOCATED
T0 ACT AS BLOCKING FOR THE FLOCR
SHEATHING SPANNING 247 O.C.

2 ISOMETRIC

BOTTOM BOARD VAPOR BARRIER DRAPED
BTWN MAIN RAILS & EXT. TO SUPPORT
INSUL SHOWN SHADED

MAIN RAL BEAWS

NTS
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Figure B-2 Exterior wall to floor joist connection

i
/Y
3-1/2° STUD
1/2" cwe -
[ 7/16" EXT HARDBOARD
#
TYPICAL GWB TO TRACK ¢k
& STUDS FASTENER
TYPICAL TRACK K
T0 STUD FASTENER 1 TYPICAL 7/16 HARD
BOARD T0 TRACK
23/32 PARTICAL BOARD f & TO STUD FASTENER
\ o
1 T
T =
f T
#
GLUE ADHESIVE —/]
BTWN FLOOR 6" AIM TRACK

SHEATHING & TOP
OF FLOOR JOIST

TYPICAL RIM JOIST +————

;25%22; JosT CONT 25 GA x 1-1/2" FLAT STOCK
OR ANGLE TO ATTACH BOTTOM

#8 SCREW @ 12" 0.C. BOARD PER DETAIL 6/S5

TYPICAL FASTNER THRU

BOT OF WALL TRACK THRU BOTTOM BOARD

23/32 PARTICAL BOARD

THRU RiIM TRACK

@ EXTERIOR WALL TO FLOOR JOIST CONNECTION

SCALE: 3=1"-0"

Figure B-2 Floor joist strap and blocking to main beam

\ \

NOTE: WHERE FLAT STRAP
MUST BE SPUCED LAP
STRAP 12" & PROVIDE
(6)-48 SCREWS

1-1/2"x20 GA CONT 6" OR 8" JOIST
FLAT STRAP FOR BLKG
(6) 0.144%8x1" AEROSMITH PIN
(6)-#8 SCREWS THRU

STRAP THRU Z-BLKG +———— MAIN GIRDER SUPPORT BEAM

frr]

PROVIDE GAP BY PLACING “Z° BLOCKING TIGHT TO OPEN FACE
OF FLOOR JOIST TO ALLOW PLACEMENT OF WEB STIFFENER

TO HARD FACE OF STUD. STIFFENERS NOT SHOWN

IN THIS DETAIL - SEE DETALS 2 & 6/S5.

(1)=#8 SCREW THRU
STRAP TO EA JOIST

PROVIDE 16 GA = 1-1/2"
x 20 1/2° x 20 1/2° LONG
FLANGE Z-BLKG @ EA

END AND © MIDDLE OF 56'-07
RUN W/ 1-1/2"x20 GA
CONT FLAT STRAP AS
SHOWN

NOTE: FLOOR JOIST
STIFFENERS NOT
SHOWN SEE OTHER
DETAILS

ISOMETRIC

2

.\hs FLOOR JOIST STRAP & BLOCKING TO MAIN BEAM
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Miscellaneous Construction Information

The following pages contain additional notes and details that were developed as part of the structural
design (see Figure B-2, Figure B-2, and Figure B-3).

Figure B-2 General structural notes

GENERAL NOTES

CONTINUED GENERAL NOTES

FRAMING / CONSTRUCTION NOTES

10 CO0ES

ALL METHODS, MATERIALS AND WORKMANSHP SHALL CONFORM T0
THE REQUIREMENTS OF THE HUD PART 3280 MANUFACTURED HOME
CONSTRUCTION AND SAFETY STANDARDS AND INTERPRETATIVE
BULLETIVS T0 THE STANDARDS; ALSJ 1996 EDITION; AND

ALSC 9TH EDIMON,

12 DESCN CRITERIA
A VERTICAL LOADS: SELF=WEIGHT OF WALLS
Foof Live Lood 20 PSF Rool Deod Lood 10 PSF
Floor Live Lood 40 PSF Floor Dead Lood 10 PSF

8 LATERAL LOADS:
ALLOW 33-1/3% INCREASE 4 STRESSES FOR WD
FORCES. LATERAL FORCES IN THE METAL STUD ARE
TRANSFERRED THROUGH THE STUDS AND CONMECTIONS 10
THE SUPER-STRUCTURE AS DETAILED WHERE THE LOWDS
ARE ULTWATELY DISSPATED,

Wed Lolerdl 15 PSF
Wind Upiift 9 PSF {nel)
Wed Upiift of cverhangs 225 PSF
Sesmic fone Nat applicoble
by curent HUD
Deflection limits L/240 FLOGRS
L/1B0 ROOF CEILNG &
WALL PARTITIONS

20 UGHT GAUGE STEEL

MATERIALS QUALITY ASSURANCE: MILL CERTIRCATION (R
TENSLE TESTS AND GALVANIZATION TESTS SHALL BE PROVIDED
FOR THE UGHT GAUGE STEEL TO CONFIRM THE FOLLOWNG

MATERIAL PROPERTEES.
A UATERIAL SHALL BE FORMED fﬁCIl CALVANTED ASTM
GAAE D SI{EL l‘ﬂi

7 ML (12 GA), B8 MIL (14
WTH A MNINUW

E
22
=z
g
2
i
§
£

AJ24 WITH MINMUM COATING REQUIREMENTS AS FOLLOWS:

NON-LOAD BEARING STUDS PER ASTM CES4 - GAD COATING
LOAD BEARNG STUOS PER ASTM (955 - GEO COATMG
EXPOSED EXTEROR STUDS PER ASTM C555 - G50 COATNG

B, ALL VEMBERS SHALL HAVE THE MINIMUM EFFECTVE PHYSICAL AND
STRUCTURAL PROPERTIES AS INDICATED BELOW AS MANUFACTURED BY A
MEMEER OF THE STEEL STUD MANUFACUTURES ASSOCIATION, PER ICBO
REPORT ER J4543 DATED DECEMBER 1333, OR EEI.I\'N.DIT AT THE
WANUFACTURERS OPTION AND APPROVED BY DAPIA:

THICKNESS OF STEEL COMPONENTS
WKL DESIGN GALGE
THICKNE THICKRESS
ns) | (W)
18 nes =]
i) 283 b
R L6 il
43 451 L]
L 566 16
1] anl 1]
a7 am7 12

ACCESSORIES SHALL BE OF THE TYPE, STE, AND
SPACNG SHOWN ON THE DRAWINGS OF A WINNUM 68 MIL
(14 GA) WATERIAL UMLESS OTHERMSE SPECIFED.

ALL STRUCTURAL MEMBERS SHALL BE DESIGNED 1§
ACCORDANCE WITH THE AMERICAN IRON AND STEEL
WSTITUTE {AIS)) "SPECIICATION FOR THE DESKN OF
COLD-FORMED STEEL STRUCTURAL MEMBERS®, 1996

EDIMON. PREFABRICATED PANELS SHALL BE SOUARE,

WTH COMPONENTS ATTACHED N A MANNER AS TO PREVENT

IDICATED 08 THE CRAWNGS, WELDS SHALL BE OF
SUFFICENT SIZE 10 INSURE THE STRENGTH OF THE
CONECTION (s 1/8° WELD BY 1° LENGTH), WRE

TYING OF COMPONENTS SHALL NOT BE PERMITTED. ALL
WELDS SHALL BE TOUCHED UP WIH ZWC-RICH PAINT,
STUDS SHALL BE PLUMBED, ALIGNED AND SECURELY
ATIACHED T0 FLANGES OF BOTH UPPER AND LOWER TRACK
FUSNERS  FRAMING OF WALL DPEMINGS SHALL WOLUDE
HEADERS AND SUPPORTING STUDS AS SHOWN ON THE
ORAWNGS.

C AL SCREWS SHALL BE SELF TAPPING SELF DRLLING
FASTENERS WHICH ARE INC COATED AS MANUFACTURED BY
COMPASS INTERNATIONAL PER ICBO REPORT ER-5202 (R

OR SHALL RETAN AN IMDEPENDENT CERTFIED TESTING
AGENCY TO PROVDE THE LOAD TEST VERIFICATION. W
CORROSVE ENVIRONMENTS SCREWS SHALL BE COATED WTH
A CORROSIVE RESISTANT COATING AND THE SCREW
MANUFACTURER SHALL PROVDE VERFICATION OF THE
FASTENERS RESSTANCE T0 HYDROGEM EMBRITTLEMENT.

LOADS PER COMPASS NWW&WW!
I fiF

53 WL z..l:..lmu,ult.umnmm
SHEAR [PULLDUT| SHEAR [PULLOUT| SHEAR |PULLOUT| SHEAR | PULLO
5 g ] “H 52

0. PNEUMATIC PINS PNEUMATIC PINS FOR ATTACHING LIGHT
GAUGE TO STEEL MAIN RAIL BEANS SHALL BE 0144
[RAMETER & 1" LONG PINS [ATTACHMENT TO A MAXMUM
OF 316 THICK STEEL MATERIAL). MANUFACTURED BY
AEROSWMITH OR APPROVED EQUAL  ATTACHWENT OF
SHEATHMG MATERIALS TO LICHT GAUGE STEEL SHALL BE
MADE WITH AEROSMITH (100 x 1-1/4" PINS (R
APPROVED EQUAL AL PIN ATTACHUMENT SHALL BE PER
AERCSMITH ICBO NER-407.

E AL MATERIALS SHALL BE STORED DRY AND SHALL BE
CORROSION.

KEPT FREE OF DAMAGED MATERIALS WL
NOT BE ACCEPTABLE.
ROOF DIAPHAACH: 7/16° 0SB (PANEL INDEX = 24/16), WTH Bd NALLS

OR 131" DIA P=NALS AT 6" O.C. AT SUPPORTED PANEL EDGES AND
AT 1Z° O AT FIELD TYPICAL UNLESS NOTED OTHERWISE ON PLAN.
WHERE REQUIRED, USE PLY-CLIPS INSTALLED PER MANUF)
CUDELNES. USE PLY-CLIPS INSTALLED PER MANUFACTURER'S
GUIDELINES ONLY F SPAN RATING IS LESS THAN 2416
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Beoring Walls:  ore lypicelly shown shoded on the plons ond sized as follows.
Exterior side woii shall be 350516227 steds ot 24° /e
Interior maling wolls:  shall be 2505162-27 studs ot M4 ofc

Note: Tygieally ol studs, joist, ond trock ore caled out per the SSUA

stud Designalor system. For exomple o J505162-27 indicates o "350° = 3-1/2°
deep 5" = stud, "162" = 1,625° fonges, "27"= 22 qouge bose metol
Ihickness (0.283 for design). The some designalors: ore used for Trock

excepl o T inslecd of on "5 is indicated.

Altenate slud spacing: see delod 2838 for on oiterncle stud framing

6 16" o.c in ey of 24" ofc.

Nonbeoring wols:

End wolls: shall be 350S162-27 studs ol 247 ofe.

End Pony walls: sholl be 1625125-27 studs of 247 ofc

Interior wolls: sholl be 2505162-18 studs of 24° o/c or of isoiated locations
~=1505162-18 studs ot M4 ofc

A1 stud matericl shall be per SSMA ICE0) Reporl J4943 or per NSWA ICBD J4543.
A e [ eporl § per "

Beoring Woll Stud Aignments: Tp-tnll,dim! trssses ond floor joist

sholl be digned with the studs.  Nignmesl shol meon thel the web
n!Nusludstmiuim‘thmJ‘ ul-wduulwp:twfwﬁ:mﬂm:
botlom chord of the roof truss, of per detod 15/57.

Becring Wolls shall be sheathed of both fonges prior Lo the looding of fhe
wols.

Floor Joisis: shol be G00SIE2-43 joists o} 4 o/c. Floor joisl may be

punched with slondord ICBO punchouls eacepl that na punchoul sholl pcour within
17" of o beoring support localion or under o beoring wall from cbowe (ie. the

#ide wolts ond meling wolls aver the conlievered fioor jists). At some

lacalicns os indicaled on the picns double floor joisls cre requied. Floor

pist shol ot be penelroled with cddtional holes withoul the opprovel of the Enginees.

Rim Trodc sholl be BO0TIS0-54 l)pnd)‘ (Note thet @ 1=1/4" flonge trock
s cceptable in eu of the 1=1,/2" fonge track specified however the 1-1/7°
flanges i specified to oid the Iroming orea of atlochments).

Rool Trusses: Foal fruss top ond bollom chords ond web members shal be
2505162-27 (per SSMA) with the exceplion that the verticl high
heel end of the truss will be 2505162-54.

Horizontol Dicphrogm Sheathing:

Floor Shealhing:  23/32" partice bowd shall be used for Ihe floor sheathing
g the 24" o/c jpist froming. Altoch o floor shealking wilh Tiebed

metal froming gue by Fronkin for

cpproved equol) ond screws o preumalic ping per the detolls. Weee preumalic

muauledniwofﬂ!uamnﬁculeﬂnuemmmlhciuumg

shall be attoched with Aerosmith 0.100 Diom. x 1° mulxm(u opproved equal).

Rool Shecthing: 716" APA raled 0SB sholl be used sponning the 24° o/fc

trusses. Use Aercsmith 0,100 dometer x 17 Mlmpmpﬂm

Top ond bollom Track: shal be 350TI50-27 ot 3-1/2" walls and 250T50-27
ol 3-1/2" wols. (Note that o 1-1/4" Imquhudtuncnmbﬁeniuoilhﬂ—
1/7 Nonge trock specified, however the 1-1/2° Banges is specified Lo oid the
froming orea of ottochments) Mo punchouls ollowed. 20 gouge track moy be
desirobie ol monul. oplion for allochment purpases.

Treck splices: Mo odditional requrements are mecessary for boltom of

wall Irock bult splices (except if required in the plont for transport) Top of
woil Irock sholl be spliced per detoi 12/56 Note that typicolly frock is
continuous under oll L-heoders.

Light gouge sted la mein rod beom coanections:  shol be made wilh
Awrosmith 0.144 diomater x 1" preumolic pins instolied per the monulocturer's
specifications. (substitutions ore ocoeptable al the opproval af the Enger)

mhuwwplmmm-lth

Mddiliondl stud Penetrations:  See Detod 22/57 for cllowable stud
jpenetrations.
Ploor ond Truss locotions ore indicated on the plans ol 24" ofe.

Wenling ond energy insubation roquirements are the responsibility of olhers
(vents ore indicated on the pions bul shal be confimed),

. Naon bearing interier wolls shall be supporied of the lop per delal

0/51.

Typical Anchor Strops: Al bolh side wolls end of maling walls ypicaly
provide Simpsan CS18 X 14" long with ts;ﬁmmmulw
- (6) totol, from eoch exterior pmb slud Lo the Mecr rim lreck ond
ot o maximemn of 48" o/c. Place slrop drectly 1o oulside foce of stud
and rim lrock bedow prior lo plocement of exlerior hordboard. Al per
detad 21/57.

Shesrwal Holdown Strops ore os indicated in deted 21/57 of the ends of the
end wal shearwols,

Comner sluds ore connected per defod 16/57.

krg}allnd’mm‘ af dl light gouge sholl follow the generdl cormeclion detal
1B/57.

LH-1 indicates o "L" - Heoder or Beamn elerment on the plons per detois

9 & 1136,

See lhe Generol Structurol Noles sheels for odditionol notes ond
specifications nel covered in these froming nates.

. Mgin Chossis Notes:  The main chossis design is nat oddressed in these plans

o3 it s expected to remain the some o3 per timber fromed designs. Ouirigger
ond moin roi designs ore by others. Loods o oulriggers are indicoted in
the detods 1,54

Air nfiltralion & fire slopping @ floor & celing mormioge fnes wil be provided
by manul's instoliotion instructions.
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Figure B-2 Roof, floor and wall assembly

3

SHEATHING MATERIALS

A, ROOF SHEATHING:

B. EXTERIOR WALL SHEATHING:

G.  LIGHT GAUGE TO MAIN RAIL:

7/16 0S8 SHALL BE FASTENED WITH §8 SCREWS
0/C AT BOUNDARIES AND 12" 0/C IN THE FIELD. OR USE AEROSMITH
0,100 x 17 LONG AT THE SAME SPACING PER SCREW CALLOUTS ABOVE.

7/16% 0SB HARDBOARD SHALL BE
FASTENED WTH §8 SCREWS 6 0/C AT BOUNDARIES AND 12" O/C IN THE
FIELD, OR USE AEROSMITH 0.100 x 1-1/4" LONG AT THE SAME SPACING
PER SCREW CALLOUTS ABOVE.

C. FLOOR SHEATHING: 23/32" PARTICLE BOARD (CRESDECK D2) SHALL

BE FASTENED WITH §8 SCREWS 6° O/C AT BOUNDARIES AND 127 O/C IN
THE FIELD. OR USE AEROSMITH 0.100 x 1=3/8" LONG AT THE SAME

SPACING PER SCREW CALLOUTS ABOVE. IN ADDITION TO THE

MECHANICAL FASTENERS USE ADHESIVE BETWEEN THE BOTTOM OF THE FLOOR
SHEATHING AND THE TOP OF THE LIGHT GAUGE FLODR JOIST. USE
TIGHTEOND BY FRANKIN INTERNATIONAL INC.

D. GWB SHEARWALL LOCATIONS: WHERE INDICATED ON THE PLANS THE

INTERIOR FACE OF EXTERIOR STUD WALLS SHALL HAVE GWH ATTACHED
WITH SCREWS PER THE SHEARWALL FASTENING SCHEDULE. (NOTE THAT
THIS FASTENER MAY BE EVENTUALLY REPLACED WITH A DEVELOPING

FASTENER PRODUCT TO ATTACH GWE WITH A PNUMATIC PINS TO METAL

E.  INTERIOR GWH: INTERIOR GWH ON EXTERIOR WALLS SHALL BE

FASTENED WITH SCREWS, SENCO STAPLES, OR AEROSMITH PINS,

INTERIOR GWB ATTACHED TO 25 GAUGE INTERIOR NON-BEAING WALLS
SHALL BE ATTACHED WITH #6 SCREWS AT 127 OC.

STUD STIFFENERS SHAL BE ATTACHED

TO THE MAIN RAIL WITH 144 DIAM x 17 AEROSMITH PINS OR EQUAL.

3y

s

ra

€

PINS OR SCREWS
PER DETALS

23/32° PARTICAL BOARD
TO FLOOR JOISTS

i r
4

1-5/8"

L g

7/18* OSB TO ROOF

®

MATING WALL
/b ROOF, FLOOR, & WALL

@ TRUSS TOP CHORD

|_2_‘f2_ 3-1/2"

7/16" HARDBOARD 1/2° cwe

(:) EXTERIOR WALL ASSEMBLY

ASSEMBLY FASTENER TYPES1 L

Figure B-3 Allowable field penetrations

NO PUNCHOUTS ALLOWED
IN TOP TRACK

d=5TUD DEPTH

L=PENETRATION LENGTH SHALL NOT
BE LONGER THAN 4-1/2°

\— PENETRATIONS

h—— W=PENETRATION WIDTH SHALL BE
THE MINIMUM OF l)’ d/2
2

AT 2-1/2"

STUD
— WES d

\_ D oo o |15
L EQ. n
o2 2o ] 3-1/2°| 175
MiN. 2-1/2"| 125"

AXIAL STUDS EQ.

ALLOWABLE FIELD PENETRATIONS

22
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