Additional System
Applications
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Expansion & Contraction
Roof Systems

Panel and Secondary Tvpe

Tvpe of Expansion
Joint to use

Fixed Centerline >210' <420 >210' <420




Dl

VP Roof Expansion Limits

Table 1: Roof Panel Maximum Slope Length Limits
Expansion Joint Type
e Structural Support Standard Mic slone Stepped Joint
Panel Eave Anchorage
- ins w/ : : ;
= P“r'{:ﬂfa" e 320 520 1040
s Joist, T/P, WBTP and/
oist, T/P, and/or : : '
Hardwalls 3 260 520 1040
Z-Purlins w/ Metal . ;
220° na 320
Wall *
Joist, T/P, WBTFP and/ . :
SLR I e g 160 na 320
Hardwalls
Braced Purlins * 160’ na 320
Z-Purlins 150° na 300°
Panel Rib Joist, T/P or WBTP ! Not permitted Not permitted Not permitted
Braced Purlins * 120’ na 240
R°°f1 All Since roof decks are not exposed to elements (i.e.- steel is below
Deck insulation), expansion criteria is governed by Sec C below.

Notes:

1. Joists, Truss Purlins (T/P) or Wide Bay Trussed Purlins (WBTP) have restricted |lateral movement and
thermal stress relief from lateral movement cannot be relied on. For these applications screw-down roofs are
‘not pemmitted” and Standing Seam roofs have been limited to the maximum movement of their sliding clips.

2. Continuously Braced Purlins from eave-to-ridge limit the amount of purlin lateral movement that can be
relied on for thermal stress relief. Screw-down roof limits have been lowered and Standing Seam roofs have
been limited to the maximum movement of their sliding clips.

3. Metal Walls as referred to here does NOT include foam panels. Foam panels should be treated as hardwalls.
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(No maximum for PR)
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B1. Longitudinal Expansion and Contraction

DESIGN PROCEDURES
- | THERMAL EXPANSION & CONTRACTION

1 of 14

General

<" 0(10/09)

Longitudinal (Length) Expansion

Metal buildings are particularly tolerant of expansion and contraction of the structural system.
Bolted connections with oversized holes minimize accumulation of the thermal effects,
particularly when non-continuous roof secondaries are used. And flexible materials are able to
absorb thermal movement that actually occurs. However, some guidelines are required.

Table 1: Basic Building Length Limits (Pinned base columns and symmetrical longitudinal stiffness)

Wall Type* Heated? Cooled? Roof Structural™* Length Limit
Yes Yes Simple Span 1500***
Yes No Simple Span 1230
Metal No No .Climlhlp ar Cont 720
Yes Yes Continuous 1370
YES NO contnuous 1030
Yes Yes Simple Span 820
Yes No Simple Span 620
Non-Metal No No Simple or Cont 360
Yes Yes Continuous 680
Yes No Continuous 510

* Metal Walls include single skin and foam panels
“* Simple Span structurals include Simple Span Z's, C'’s, Truss Purlins, WideBay Trussed
Purlins and Bolted Bar Joists.
“** Limited by upper limit of 1500’ length. See comments on page 3







Expansion & Contraction




Expansion & Contraction




Expansion & Contraction

STATIONARY SIDE EXPANSION SIDE

SUPPORT BRACKET (RSR-)
ATTACH AT EACH PURLIN WITH
1/4—14 x 1 1/4" STRUCT FSNR
(1) PER PURLIN

NOTE: TEMPORARY FASTENING
DOF PANEL TO (RSR) IS REQUIRED
DURING INSTALLATION FOR SAFTEY.

1/2" x u1u1/2“ A#?Q

FLEXIBLE FLASHING (B0525)
FILL VOID WITH LOOSE INSULATION
TO SUPPORT ARCH OF FLASHING

FIELD BEND PANEL AS REQ'D

1/4—14 x 1 1/8" RDOF STITCH
FSNR 4" O.C.
AVOID PURLINS

3/18" x 2 1/2™ TAPE
MASTIC (B0335)

BOLT {49050) [/

EXPANSION RAKE —/
CAP (ERC1Q)

ZROOF PURLIN

1/2" x 1.1 ({2" A—325
BOLT {49080)

412

\_ 1/2" x 1 1/2" A325

BOLT AND NUT
W/ 1/2" HARDENED
| /4~ WASHER (46579)
/4" EACH SIDE OF

5 3/4"

FRAME RAFTER G SET DM

SSREXPANSIGON JOINT

CONNECTION

(TIGHTEN SNUG)

SPECIAL BENT EXPANSION
PURLIN CLIF (10 GA. MIN.)

RC63IA6

PARALLEL WITH ROOF SLOPE

RCE3AEVE R 06/13/2005




Mezzanines

VP can provide:

Bar Joist




Mezzanines

Concrete




Mezzanines




Mezzanines




Mezzanines

ine
Floor Type
Bracing Tvpe | Unbraced Min Clear 7 Floor tl 1 R 11‘h—-r
Iv Provides Lateral Colunn Suppart =

ar

Loading

Load Type rm—ﬂ

Floar Dead|0.00 pf

Flo

i ||||'||| [ Reducible
Callateral |0.00
Pation (000 [rot incl. in LL) o ofmezzarine flar Sevaton
tioh Criteria
Flaor Live
Floor Dead + Live
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Roof Height Changes
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Roof Height Change
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Roof Height Change
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Metal Partitions

Purlin
Depth







FIELD LOCATE AND DRILL
(2) 9/16" DIA HOLES

ROOF PURLIN
CLIP (FFC-)

SHEETED

SIDE
v

6"

I

I

3"
P

L1 ] ]5 s

2 7/8"1 |37

SECTION A—A

PARTITION
ENDPOST

COLUMN SUPPORT
BRACKET (=CB-)

NOTE:

1/27 X 1 1/27 A325 (49080)
TIGHTEN BOLTS TO "SNUG TIGHT”
CONDITION AS DEFINED BY THE

AISC/RCSC "SPECIFICATION FOR
STRUCTURAL JOINTS USING ASTM

ALL BOLTS TO BE

325 OR A490 BOLTS”

PARTITION WALL FRAMING

WS23A5

ENDPOST TO PURLINS

WSZBABVS R 04/01/2000



















Endwall Roof Extension

N




Roof/Rake Extension




Canopies

- Piggy Back Sidewall Canopy

- Bullt-
- Bullt-

\/

p Eave Canopy
D Below Eave Canopy




Piggy-Back Canopy

1/27 x 1 1/2" A325
BOLTS (49080) PIGGYBACK CANOPY BEAM

8 FER BEAM
CONNECTION

HAUNCH
MEMBER

WHEN INSTALLING ROOF PANEL
STRUCTURAL FASTENERS, AVOID
FASTENING THRU PIGGYBACK
CANOPY BEAMS.

PIGGYBACK CANOPY BEAM PF20C1
ATTACHMENT TO INTERIOR FRAME

PF20C1v4 R 06/04/2001
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Piggy-Back Canopy
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Facades







Facade







Sidewall Parapet

I




a) Sidewall parapet {outzet) b) Endwall parapet {outsst)

c) Sidewall parapet
{inget [ flush)

MANUAL DESIGN ONLY
{not in ¥ISION)

Figure 1 Farapet configurations




Crane Systems




- Cranes up to 10
tons

- Usually small span,
light crane systems




- Cranes up to 15
tons










/

- Cranes up to 30
tons

- Fixed Base columns
sometimes required




Crane Systems

- Cranes over 30
tons




B
.\

\

I

——=
R W

S D
. -Ls‘\;.ﬂgﬁ%'lt“ﬁ“‘_

N = ‘1' [
NS 2

¢

S-S
A

h







D
©
=
S
-
1]
(e
O
=
O
R
)




D
©
=
O
2
0
e
O
=
O
X
)




BENRILI T T T TTSTTS S




Hangar Buildings




C14 Jambs




= ..
#8d  Sliding Hangar Doors




g S'iding Doors with Pockets

—
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Bi-Fold Hangar Doors




Section at Bi-Fold Header




Weighing in at 16,000 pounds and measuring 80' x 27', Schweiss bifolds
were the choice of several hangars that were part of a Varco Pruden real
estate development project at the Morristown Municipal Airport,

Morristown, New Jersey.
From: http://www.bifold.com/assets/morristown-1.j



http://www.bifold.com/assets/morristown-1.jpg
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Stacking Hangar Doors
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Section of Stacking Hangar
Door







Panel Information for All Shapes, All Walls

Information | Fasterers | Location | Mates

Tope | SItran-i_Dk . [ ] Start Dimension
FPanel Flil:u
Gage EE‘T:IHFl'baneI Panel Direction Left ta Right
T Stran-Lak, :
Finizh D;: g [ able Direction L_e_ft [{a} _F!_lg_ht
HEWVF - Panel
) [e A 1B F - M azonny bax. Length
HEWVE - Other L] =
HEWF - Tilt %/ all
Dezcrp Te:-:tureEI{au:I [SE:ZL.II:I:I:I] [nzulation Block _ More
ThermalClad Reveal 20
ThermalClad Reveal 25 Erad Ol Locati Mone
ThiiielblSo Baieskan MR R HER
ThermalClad Rewveal 40 : -
TheimalClad Plarked 20 Override Stress Limit |1.0300
ThermalClad Planked 25

ThermalClad Flanked 30

ThermalClad Planked 40

ThermalClad Architectural 20
ThermalClad Architectural 25
ThermalClad Architectural 30
ThermalClad Architectural 40
Tuffsdall Tuff-Cate Test'rd 20
Tutfwéall Tuf-Cote Testrd 25 Cancel




e Selection

Pane! Rib

Results
Leaves zheeting, secondary, inaulation, and/or liner
unless removed elsewhere.

Vee Rib

Leaves sheeting, secondary, insulation, and/cr liner
unless removed elsewhere.

Open

Removes all material; sheeting, secondary, insulatcn.
and lner unless defined elsewhere and apolies loading
as if that porzicn is open for wind access.

Not by VP - Masonry

Removes sheeting, secondary, and insulation, unless
defined differently elsewhere and applies loading as if
that portion is covered. If this type is selected and
“Supported by Others” is NOT selected, vou must
provide VP Buildings with additional information

regarding the material type.

Not by VP - Tilt Wall

Removes sneeting, secondary, and insulation unless
defined differently elsewhere and applies loading as if
that portion ig covered. If this type is selected and
“Supported by Others” is NOT selected, you must
provide VP Buildings with additional information
regarding the material tvpe.

Not by VP - Pancl

Remouves covering and leaves zecondary, mnsulation.
and Lner unl=ss defined differently elsewh=r=.

Not by VP - Other

Removes covering and leaves secondary, insulation,
and Lner unlzss defined differencly elsewhars,




Wall /7 Roof Material NBVP

4" 40 psf
8" 80 psf
12" 120 psf

Hollow Concrete Block (Heavy Aggregate)
4" 30 psf
6" 43 psf
8" 55 psf
12 1/2" 80 psf

Hollow Concrete Block (Light Aggregate)
4" 21 psf
6" 30 psf
8" 38 psf
12" 55 psf

Miscellaneous
Window, glass, frame, & 8 psf
sash

ROOFS
Copper or tin 1 psf
Corrugated steel See Manufacture
3-ply ready roofing 1 psf
3-ply felt and gravel 5 1/2 psf
5-ply felt and gravel 6 psf

Shingles
Wood 2 psf
Asphalt 3 psf
Clay tile 9 - 14 psf
Slate 1/4" 10 psf

Sheathing
Wood 3/4" 3 psf
Gypsum 1" 4 psf

Insulation (per 1" thick)
Loose 1/2 psf
Poured-in-place 2 psf

Rigid 11/2 psf




Girt Strapping for Panel NBVP

—1

EAVE STRUT SEE ERECTION DRAWINGS FOR
STRAP LOCATIONS AND QUANTITY

*STR1 BRACING STRAPS SHIP TQ
THE FIELD IN 200" COILS T3 BE

INTERMEDIATE FIELD CUT TQ LENGTH.
WALL GIRT (TYP.)

¥ SECGNDARY BRACING STRAP (STR1)*

(112-14 x 1 1/4
=~ WALL STRUCT FSAR.

(TYPICAL AT GIRTS, EAVE
STRUT, AND BASE)

BRACE POINT LOCATIONS
1/5 PQINTS SPAN > 30'
1/4 POINTS | SPAN > 18" < 30°
1/3 POINTS | SPAN > 12" < 18

1/2 POINTS | SPAN > & < 17

N NO BRACING SPAN < 6
BASE GIRT

BASE ANGLE | MEMBER NOTES:
MEMBER | SFAN = DIMENSION BETWEEN TWOQ
SUPPORT POINTS,

NO BRACE POINTS PROVIDED FOR
EAVE OR RAKE EXTENSION SPANS.

——~~
~

"EV_OATE ©7/01/09 [ 16V No 00 SECONDARY BRACING STRAPS
BR10OES& GIRTS SHOWN — PURLINS SIMILAR




Wall Support Beams




Support of Masonry
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Self-Storage Buildings

- Www.trachte.com

Galvanized structural

18 gauge flush jamb and header system
with no exposed fasteners

24 gauge flush hallway systems
Bolted connections on structural



http://www.trachte.com/
http://www.trachte.com/

Self-Storage Buildings

- Full height partitions
- Door openings are typically 8” wider

- Trac-Rite® Door

e Sealed bearings, tensioners and stainless steel
latch.




Self-storage Buildings

- Wedge anchors and drill bits are included
for columns

- Sealed foundation plan/Permits




Self-storage Buildings




Self-storage Buildings




Self-storage Buildings













Self-storage Buildings







Self-storage Buildings







Self-storage Buildings

UPERAE ART




Self-storage Buildings

mstanley@vp.com



mailto:mstanley@vp.com
mailto:mstanley@vp.com
mailto:mstanley@vp.com
mailto:mstanley@vp.com
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Purlins
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Hip Fram
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Hip Framing
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