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QUICK SELECTION GUIDE
FOR HOME IMPROVEMENT PATIOS,
CARPORTS AND AWNINGS
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FIRMLOK® structural beams consist of two interlocking
C-sections. They are light, strong and universal in their
application. A range of connection types and accessories allows
you to erect your project with ease.

FIRMLOK® is uniform in quality, it doesn’t warp or split and

it doesn’t need painting. Consistent straightness simplifies
alignment. LYSAGHT FIRMLOK® beams are available in three
sizes 100mm, 150mm and 200mm deep depending on your
application and aesthetic preference.

This publication demonstrates FIRMLOK® in its application as
roofing members, combined with our range of roof sheeting.
Typical applications include patios, carports and awnings.

Next generation ZINCALUME® aluminium/zinc/magnesium
alloy coated steel complies with AS 1397:2011 G550,
AM125 (550 MPa minimum yield stress, 125g/m? minimum
coating mass).

COLORBOND® is pre-painted steel for exterior roofing and
walling. It is the most widely used. The painting complies with
AS/NZS 2728:2013 and the steel base is an aluminium/zinc
alloy-coated steel complying with AS 1397:2011. Minimum
yield strengths are G550 (550 MPa). Minimum coating mass is
AM100 (100g/m2).

The base metal thicknesses are 0.55, 0.75 and 1.00mm.

FIRMLOK® beams are available in ZINCALUME® steel and a
range of COLORBOND® steel colours.

The FIRMLOK® universal brackets are also available powder
coated to match the COLORBOND® steel colours.

Stock lengths may vary from state to state. Please enquire at
your local distribution outlet for available lengths.

Alternatively, FIRMLOK® may be ordered to length (maximum
length at 12000mm). Extended lead times may apply.



FIRMLOK®  Mass Nominal Web Full Section Moment of Inertia Section Modulus Radius of Gyration
Section ZINCALUME®/ Dimension  Thickness Area | | - 7
(COLORBOND®) DXW t A X y y e v
kg/m mm mm mm? mm* mm* mm? mm? mm mm
F10011 1.87(1.90) 100 X 50 0.55 234 347000 81000 7050 3230 38.5 18.6
F15015 313(3.17) 150 X 50 0.75 393 1256000 152000 16910 6068 56.5 19.7
F20020 4.95(5.00) 200X 50 1 620 3374000 258000 33990 10300 73.8 20.4
Notes:
1. Depth and width are nominal dimensions.
2. All section properties are based on gross section.
W=50
W=50 -T—
2t The format of the number code is:
W=50 -—
f F xxx xx
| 2t D200 F = FIRMLOK®
N xxx = Section depth D (mm)
ot D=150 xx =21tx10 (mm)
D=100 tfe
t |
X ) g
F100 F150 F200

Not all components available in all regions — contact you nearest Lysaght branch for more information.

Universal Connector

FLUB100ZLO5 - 100 purlin / rail
FLUB150ZL05 - 150 purlin / rail
FLUB200ZLO5 - 200 purlin / rail

Rafter Connector

FLUBTO0ZL15 - 15° pitch, 100 rafter
FLUB150ZL15 - 15° pitch, 150 rafter
FLUB200ZL15 - 15° pitch, 200 rafter
FLUB100ZL225 - 22.5° pitch, 100 rafter
FLUB150ZL225 - 22.5° pitch, 150 rafter
FLUB200ZL225 - 22.5° pitch, 200 rafter

Delta Integrated Connector
(22.5° pitch only)

CC10-100 rafter & purlin, end frame
CC15X-150 rafter & purlin, end frame
CCD10-100 rafter & purlin, internal frame
CCD10X - 150 rafter & purlin, internal frame

N

Apex Connector

FLAB100Z15 - 15° pitch, 100 rafter
FLAB150Z15 - 15° pitch, 150 rafter

FLAB200Z15 - 15° pitch, 200 rafter

FLAB100Z225 - 22.5° pitch, 100 rafter
FLAB150Z225 - 22.5° pitch, 150 rafter
FLAB200Z225 - 22.5° pitch, 200 rafter

Note: for cladding fasteners, refer to cladding section of this document.

Some component are subjected to availability, check with your local Lysaght branch.

Collar-tie Connector

CTC10 - 22.5° pitch, 100 collar-tie
CTC15 - 22.5° pitch, 150 collar-tie
CTC1015 - 15° pitch, 100 collar-tie
CTC1515 - 15° pitch, 150 collar-tie
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M8/M10 cup/hex head bolts,

standard /Nylock nut & washer,
Grade4.6/S

Metal screw

12g-14x20mm hex head tek
12g9-24x32mm hex head tek
12g9-14x80mm hex head tek



1.3 FIRMLOK® QUICK SELECTION TABLES
INTRODUCTION

FIRMLOK® “Quick Selection Tables” provide an easy tool for
determining the roof layout of your structure, using FIRMLOK®
beams and lysaght cladding.

This guide is divided into sections: Cladding Selection, Flat
Structures and Pitched Structures. Each section comprises of
diagrams and span tables. The diagrams assist with selecting your
structure type and the tables determine the size of each member
based on loading.

When using the Quick Selection Tables, member designation is
important.

e Purlins run at 90° to the ribs of your cladding and the cladding
is screwed to them.

¢ Rafters generally run parallel to the ribs on your cladding and
have purlins attached

¢ Headbeams support the upper and lower edge of the roof
and are supported by posts.

USING QUICK SELECTION TABLES

The Quick Selection tables have been developed to be
comprehensive and flexible, whilst remaining easy to use. The
three sections allow you to design most typical structures with
little effort.

Note: The sections for free-standing structures can be used to
design similar attached structures, provided correct design of
attachment to existing structure is performed.

To begin, you will need to determine:

Structure Type (Flat or Pitched): This will indicate which
section of the “Quick Selection Tables” is appropriate to your
design.

Wind classification (N1, N2, N3 or N4) and wind blocking:
It is important to know the wind class for your area and structure.
Refer to Australian Standards AS4055 - 2012 Wind loads for
housing for wind classification. Alternatively, seek guidance from a
qualified engineer or builder.

Structure size: The structure size is the overall width and length
of the intended structure in plan view.

This is all the information you need to begin designing your
structure. An experienced user will have no problems using the
tables to design each structure. You may wish to refer to the
example at the end of each section.

Attached Flat Structure

r- T

Attached Pitched Structure



This document is an engineering aid to help in the design of
carports, awnings and patio covers by designers. This document
gives all the information to design an economical structure based on
the wind classification, wind blocking and geometry of the structure.

FIRMLOK® "Quick Selection Tables” have been prepared in
accordance with the appropriate Australian Standards. Cladding,
beam and connection capacities are based on limit state design
and testing at LYSAGHT® Research and Technology. The following
standards have been referenced:

* AS/NZS 4600: 2005 Cold formed steel structures

* AS/NZS1170.0 - 2002 Part O: General principles

* AS/NZS1170.1- 2002 Part 1: Permanent, imposed and other actions
e AS/NZS1170.2 - 2011 Part 2: Wind Actions

* AS4055-2012 Wind loads for housing

* AS1562.1-1992 Design and installation of sheet roof and wall
cladding Part 1: Metal

* AS4040.2-1992 Methods of testing sheet roof and wall
cladding — Resistance to wind pressure for non-cyclonic regions

* NCC - Building code of Australia (BCA) (current edition)

The tables presented in this brochure are for attached/freestanding
awnings and pitched structures in normal wind (non-cyclonic) for
wind classifications N1, N2, N3 and N4.

Design Wind speeds and wind pressure coefficient factors used to
calculate the design net pressures have been derived from
AS/NZS 1170.2-2011: Structural Design Actions Part 2: Wind
Actions. For residential application, the wind classification system
from AS 4055-2012: Wind Loads for Housing has been adopted
for user convenience. For each structural configuration, five wind
loading situations have been considered:

1B - one side blocked, typically attached to one side of an existing
house or 0/4 sides blocked.

2B - two sides blocked, typically attached to two sides of an existing
house

3B - three sides blocked, typically attached to three sides of an
existing house; a "U" shaped configuration.

The structures with flat roof must have a roof slope greater than 2
degs and no greater than 10 degrees. Roof slopes higher than 10

degrees may experience greater wind loads than used in the design.

Pitched roofs have been designed for 15 and 22.5 degrees.

NCC Legacy Permissable Serviceability = Ultimate Ultimate
-BCA Wind Stess Wind Speed Wind Wind
Wind Speed Wind Speed Vs (m/s) Speed Pressure
Class Notation Vp (m/s) Vu (m/s) (kPa)

N1 W28 28 26 34 0.69

N2 W33 33 26 40 0.96

N3 W41 4 32 50 1.50

N4 W50 50 39 61 2.23

The structure is designed for the following loads:
* Wind Loads: as described above.

¢ Dead Loads: Self weight of both sheeting and FIRMLOK® beam
have been considered. No allowance for ceilings or other dead
loads uniformly distributed or point loads have been made.

* Live Loads: A Live Load of 0.25 kPa has been considered on the
beams. A concentrated live load of 1.1kN factored up, has been
considered on each beam individually.

Deflection limits adopted for the design of FIRMLOK® beams are:
* Dead Load: Span/300 for beams with a maximum of 20mm
* Wind Load: Span/150 for serviceability wind pressure

* Live Load: Not Applicable

The capacity of the existing structure to withstand the additional
loads arising from the attached awning must be verified by a
competent person, an engineer or builder. It's advised to check
with your local government authority to determine any specific
requirements or rules for the attachment to existing structures.

Awnings have not been designed to account for any additional
rainwater runoff, other than that falling directly onto its roof area.
Rainwater must not be distributed from existing roofs onto the awning.

The quick selection tables have been created based on design and
tested using LYSAGHT® components.

When a beam is designed for strength, the connection at the ends
of the beam must be checked against its strength. There are several
connection types which are considered in the span tables. Beams
are always connected to each other with FIRMLOK® universal
connectors. These brackets connect to the beams basically with a
bolt and one or two teks to the supported beam or post.

Bolts are used on the beam to beam connectors to distribute the
load to the two sides of the supporting beam. The bolts are used
with the post to take the higher loads from big spanning beams. The
connection capacities for beams are based on a member supported
by a member of the same size. If the supporting member is bigger
the connection capacity may be stronger than indicated in the tables.

There are two main types of connections for beams to posts: Post
behind beam using bolts and Post to side of beam using brackets.
The connection capacities are based on extensive testing at our
NATA registered laboratory.

For pitched structures, portal frame rafter and collar-tie truss frames
and their immediate supports (e.g. post, existing structure etc.)
are assumed to be connected as simple, moment free pinned
connections.

Portal frame rafters are assumed to be laterally restrained by purlins
only at eave, apex and internally where indicated on the relevant
diagrams.

Post behind
beam - bolted

Post to side of beam
with brackets

= j'[jj —t




¢ Thetables presented in this section are for non-cyclonic
conditions only.

* Wind Loads: Design Wind speeds have been based on the
classification system used in AS4055:2012. Factors used to
calculate the design net pressures have been derived from
AS1170.2:2011. Five wind blocking cases relevant to home
improvement structures have been considered.

* Flat roofs must have a roof slope no greater than 10 degrees and
no less thaan 2 degrees. Roof slopes beyond 10 degrees may
experience greater wind loads than have been designed for. Refer
to the minimum roof pitch table.

* Pitched roofs have been designed for two slopes, 15 and 22.5
degrees.

* Dead Loads: Self weight of sheeting only has been considered.

¢ Live Load: No general live load has been used. As the sheet spans
are for ‘No Foot Traffic’, i.e. no person is allowed to walk on the
sheeting. Where spans have been reduced for foot traffic, the
sheeting has been tested for a person weighing up to 110kg.
Where the spans are used for no foot traffic, a sign should be
attached to the inside of the beams.

The tables give the spans for wind pressure, termed “foot traffic - NO”
and the span for foot traffic, termed “foot traffic - YES”. The sheeting
has been tested in accordance to AS 4040.2 with serviceability
deflection limit of Span/120 + Fastener Pitch/30. LYSAGHT FLATDEK®
cladding spans may result in noticeable deflections under maximum
loads. In situations where deflections are deemed critical, spans should
be reduced to the walkable spans e.g. in a screen room.

@,

The information in this section for cladding is

NIC
suitable for use only in areas where a tropical = woN G
cyclone is unlikely to occur as defined in AS
1170.2:2011. v

Not all sheeting available nationally. Please check availability with your
local Lysaght branch.

Lysaght Roofing Minimum Fall Maximum overhang
(mm/m) / Roof Pitch No foot traffic** (mm)
0.42mm CUSTOM ORB® 50/3° 300
0.40mm CUSTOM ORB ACCENT 21® 50/ 3° 400
0.42mm SPANDEK® 35/2° 630
0.42mm TRIMDEK® 35/2° 430
0.42mm FLATDEK® * 25/1.5° 630
0.42mm FLATDEK® || * 35/2° 630
0.48mm KLIP-LOK® 406 25/1.5° 600
0.42mm KLIP-LOK CLASSIC® 700 25/1.5° 530
0.42mm KLIPLOK 700HS 25/1.5° 530

* To achieve 1.5° pitch, it is recommended to build a gutter around the perimeter of the flat
roof.

** These spans are only applicable for overhanging sheets attached with a gutter or an
angle stiffener.

For gutter and roof maintainence, always walk on the support beams, do not walk on the
sheets overhang or use the overhang sheets as support. See diagrams below. Maximum
roof pitch for a flat structure is 10°. The maximum span for maintenance foot traffic on sheet
overhang is 100mm for all sheets.

Cladding Overhang and Spans

Sheet Length

— 50mm Min. Overhang

FIRMLOK® Beam

Sheet Span

hia

Sheet Length

Overhang

R

—— FIRMLOK® Beam

50mm Min. —il— Sheet Span
Cladding Span Types
T< Single Span >T

End Span Internal Span End Span



Lysaght Claddings | Flat Roof Pitched Roof
Fix to Purlin Fix to Purlin Fix to Rail Fix to Ridge
CUSTOM ORB® #12-14x39 #12-14x39 #12-14x39 #12-14x20
CUSTOM ORR® / CUSTOM ORB ACCENT 21© CUSTOM ORB AutoTeks® AutoTeks® AutoTeks® Metal Teks®
: , s . 5 Ovmw ACCENT 21 #1274x45% | #1214x45% | #1214x50 #1214x25
Mmm %M (Crest fixed) (Crest fixed) AutoTeks® AutoTeks®
1 1 1 1 1 1 g (Pan fixed)
No. of Fixings: 5 per sheet #12:14x45*
M6-11x50
RoofZips
SPANDEK® (Crest fixed)
Pan Fixing Overlap SPANDEK® #12-14x20 #12-14x39 #12-14x65* #12-14x20
/mtmm WM TRIMDEK® MetalTeks® | AutoTeks® | pgiags | Metal Teks®
] > 3 2 5 #12-14x25 #12-14x45* RoofZips® #12-14x25
No. of Fixings: 5 per sheet AutoTeks® M6-11x50 (Crest fixed) AutoTeks®
(Pan fixed) RoofZips® (Pan fixed)
TRIMDEK® (Crest fixed)
Crest fixed Panfixed Overlap FLATDEK®/ #12-14x20 #12-14x20 #12-14x39 #12-14x20
1 2 3 4
N\ v ¥ FLATDEK® I Metal Teks® Metal Teks® AutoTeks® Metal Teks®
Tt 1 L} T T KLIP-LOK® 406 #12-14x25 #12-14x25 #12-14x45* #12-14x25
1 2 3 4 ® ® ®
No. of Fxings: 4 per sheet KUP-LOK 700 AutoTeks AutoTeks (Crest fixed) AutoTeks
HI-STRENGTH®/ (Pan fixed) (Pan fixed) (Pan fixed)
FLATDEK® KLIPLOK CLASSIC®
Male Rib Female Rib
Notes:
\ v
f ? | ) All screws to have hex head with EDPM seal, minimum coating class is Class 4 to AS3566.

T t Teks, AutoTeks and RoofZips are registered trademarks of Buildex.
No. of Fixings: 2 per sheet —»| ‘«

25NOM * Fully threaded equivalent fastener.

FLATDEK® Il
Male Rib 25 MAX Female Rib

N 2o

No. of Fixings: 4 per sheet—»| Lf
25NOM

KLIP-LOK® 406

Male Rib Female Rib

A P

No. of Fixings: 4 per sheet ~ —>] L*
25NOM

KLIP-LOK 700 HI-STRENGTH®

Male Rib Female Rib

No. of Fixings: 6 per sheet —> L—
25NOM

KLIP-LOK CLASSIC®700

Male Rib Female Rib
1 2 3 4

No. of Fixings: 6 per sheet > |
25NOM

Notes:

At side-laps, pan fix to female rib. For wide pan cladding such as FLATDEK® or KLIP-LOK®,
position 1 fastener at centre and 1 fastener next to the rib in each pan. If translucent sheeting
is used as light panels, there must be at least 2 metal sheets between each translucent sheet.
The light panels must be stitched to the side of the metal sheets if the spans from the tables
are used.



N1& N2 -0/1/4 SIDES BLOCKED

Lysaght Claddings Flat Roof Pitched Roof
End / Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21° 0.40 1800 1200 1800 900 1800 1200 1800 900
FLATDEK® 0.42 4500 2600 4500 2100 4000 2600 3300 2100
FLATDEK® 11 0.42 4000 2600 4000 2100 3500 2600 3000 2100
KLIP-LOK® 406 0.48 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK CLASSIC® 700 0.42 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK 700 HI-STRENGTH® 0.42 * 3600 2600 3600 2100 3600 2600 3300 2100
SPANDEK®0.42 * 3000 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2700 2000 2400 1300 2100 2000 2100 1300
N1 & N2 - 2 SIDES BLOCKED
Lysaght Claddings Flat Roof Pitched Roof
End / Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21° 0.40 1800 1200 1800 900 1800 1200 1800 900
FLATDEK® 0.42 4500 2600 4500 2100 4000 2600 3300 2100
FLATDEK® 11 0.42 4000 2600 4000 2100 3500 2600 3000 2100
KLIP-LOK® 406 0.48 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK CLASSIC® 700 0.42 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK 700 HI-STRENGTH® 0.42 * 3600 2600 3600 2100 3600 2600 3300 2100
SPANDEK®0.42 * 3000 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2700 2000 2400 1300 2100 2000 2100 1300
N1 & N2 - 3 SIDES BLOCKED
Lysaght Claddings Flat Roof Pitched Roof
End / Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21 0.40 1800 1200 1800 900 1800 1200 1800 900
FLATDEK® 0.42 4500 2600 4500 2100 4000 2600 3300 2100
FLATDEK® 11 0.42 4000 2600 4000 2100 3500 2600 3000 2100
KLIP-LOK® 406 0.48 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK CLASSIC® 700 0.42 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK 700 HI-STRENGTH® 0.42 * 3600 2600 3600 2100 3600 2600 3300 2100
SPANDEK®0.42 * 3000 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2700 2000 2400 1300 2100 2000 2100 1300
Notes:

© N o o oa

All spans are in mm.

The “No Foot Traffic” span range is designed for the condition where no person is allowed to walk on the roof. The design criteria includes deflection due to self weight, maximum
wind pressure and fastener capacity based on FIRMLOK® beams. A sticker must be placed on the supporting beams which has the No Foot Traffic sign on it.

The 'FOOT TRAFFIC’ spans were derived from testing carried out for home improvement type structures only. The foot traffic spans have been tested for a person with a weight up to
110kg. This design criteria is different to the testing criteria in AS 4040.1:1992.

The above tables can be used for sheets with bigger thickness of the same LYSAGHT® profile and material specification.
All sheeting materials are G550 grade steel with COLORBOND® or ZINCALUME® steel.

For cladding with foot traffic, use the smaller of the two spans given in the tables (YES = foot traffic, NO = no foot traffic ).
For more details on LYSAGHT® claddings, refer to the individual product brochures by visiting www.lysaght.com.

*KL700HS, if sheet span 2 2400mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.
*TRIMDEK® & SPANDEK®, if sheet span 2 2000mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.
*CUSTOM ORB?®, if sheet span 2 1500mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.



N3 - 0/1/4 SIDES BLOCKED

Lysaght Claddings Flat Roof Pitched Roof
End/ Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21° 0.40 1800 1200 1800 900 1800 1200 1800 900
FLATDEK® 0.42 4500 2600 4500 2100 4000 2600 3300 2100
FLATDEK® 11 0.42 4000 2600 4000 2100 3500 2600 3000 2100
KLIP-LOK® 406 0.48 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK CLASSIC® 700 0.42 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK 700 HI-STRENGTH® 0.42 * 3600 2600 3600 2100 3600 2600 3300 2100
SPANDEK®0.42 * 3000 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2700 2000 2400 1300 2100 2000 2100 1300
N3 - 2 SIDES BLOCKED
Lysaght Claddings Flat Roof Pitched Roof
End / Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21° 0.40 1800 1200 1800 900 1800 1200 1800 900
FLATDEK® 0.42 4500 2600 4500 2100 4000 2600 3300 2100
FLATDEK® 11 0.42 4000 2600 4000 2100 3500 2600 3000 2100
KLIP-LOK® 406 0.48 3000 2600 3000 2100 3000 2600 3300 2100
KLIP-LOK CLASSIC® 700 0.42 3565 2600 3580 2100 3565 2600 3300 2100
KLIP-LOK 700 HI-STRENGTH® 0.42 * 3000 2600 2760 2100 3000 2600 3300 2100
SPANDEK®0.42 * 3000 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2700 2000 2400 1300 2100 2000 2100 1300
N3 - 3 SIDES BLOCKED
Lysaght Claddings Flat Roof Pitched Roof
End / Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21° 0.40 1800 1200 1800 900 1800 1200 1800 900
FLATDEK® 0.42 4500 2600 4500 2100 4000 2600 3300 2100
FLATDEK® 11 0.42 4000 2600 4000 2100 3500 2600 3000 2100
KLIP-LOK® 406 0.48 3000 2600 3000 2100 3000 2600 3000 2100
KLIP-LOK CLASSIC® 700 0.42 3000 2600 3000 2100 3000 2600 3000 2100
KLIP-LOK 700 HI-STRENGTH® 0.42 * 3000 2600 3000 2100 3000 2600 3000 2100
SPANDEK® 0.42 * 3000 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2700 2000 2400 1300 2100 2000 2100 1300
Notes:

1. All spans are in mm.

2. The "No Foot Traffic” span range is designed for the condition where no person is allowed to walk on the roof. The design criteria includes deflection due to self weight, maximum
wind pressure and fastener capacity based on FIRMLOK® beams. A sticker must be placed on the supporting beams which has the No Foot Traffic sign on it.

3. The 'FOOT TRAFFIC' spans were derived from testing carried out for home improvement type structures only. The foot traffic spans have been tested for a person with a weight up to
110kg. This design criteria is different to the testing criteria in AS 4040.1:1992.

The above tables can be used for sheets with bigger thickness of the same LYSAGHT® profile and material specification.
All sheeting materials are G550 grade steel with COLORBOND® or ZINCALUME® steel.
For cladding with foot traffic, use the smaller of the two spans given in the tables (YES = foot traffic, NO = no foot traffic ).

For more details on LYSAGHT® claddings, refer to the individual product brochures by visiting www.lysaght.com.

© N O s

*KL700HS, if sheet span = 2400mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.
*TRIMDEK® & SPANDEK?®, if sheet span 2 2000mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.
*CUSTOM ORB®, if sheet span = 1500mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.



N4 - 0/1/4 SIDES BLOCKED

Lysaght Claddings Flat Roof Pitched Roof
End / Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21° 0.40 1800 1200 1800 900 1800 1200 1800 900
FLATDEK® 0.42 4500 2600 4500 2100 4000 2600 3300 2100
FLATDEK® 11 0.42 4000 2600 4000 2100 3500 2600 3000 2100
KLIP-LOK® 406 0.48 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK CLASSIC® 700 0.42 3600 2600 3600 2100 3600 2600 3300 2100
KLIP-LOK 700 HI-STRENGTH® 0.42 * 3600 2600 3600 2100 3600 2600 3300 2100
SPANDEK® 0.42 * 3000 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2700 2000 2400 1300 2100 2000 2100 1300
N4 - 2 SIDES BLOCKED
Lysaght Claddings Flat Roof Pitched Roof
End / Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21° 0.40 1800 1200 1800 900 1800 1200 1800 900
FLATDEK® 0.42 4300 2600 4340 2100 4000 2600 3300 2100
FLATDEK® 11 0.42 3605 2600 4000 2100 3500 2600 3000 2100
KLIP-LOK® 406 0.48 2250 2600 2250 2100 2250 2600 2250 2100
KLIP-LOK CLASSIC® 700 0.42 2250 2600 2250 2100 2250 2600 2250 2100
KLIP-LOK 700 HI-STRENGTH® 0.42 * 2250 2600 2250 2100 2250 2600 2250 2100
SPANDEK®0.42 * 2950 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2700 2000 2400 1300 2100 2000 2100 1300
N4 - 3 SIDES BLOCKED
Lysaght Claddings Flat Roof Pitched Roof
End / Int. Span Single Span End / Int. Span Single Span
Foot Traffic Foot Traffic Foot Traffic Foot Traffic
No Yes No Yes No Yes No Yes
CUSTOM ORB®0.42 * 1800 1200 1800 900 1800 1200 1800 900
CUSTOM ORB ACCENT 21° 0.40 1530 1200 1800 900 1530 1200 1800 900
FLATDEK® 0.42 3730 2600 3875 2100 3730 2600 3300 2100
FLATDEK® 11 0.42 3005 2600 3875 2100 3005 2600 3000 2100
KLIP-LOK® 406 0.48 1785 1785 1785 1785 1785 1785 1785 1785
KLIP-LOK CLASSIC® 700 0.42 1785 1785 1785 1785 1785 1785 1785 1785
KLIP-LOK 700 HI-STRENGTH® 0.42 * 1785 1785 1785 1785 1785 1785 1785 1785
SPANDEK®0.42 * 2420 1800 3000 1300 2400 1800 2400 1300
TRIMDEK® 0.42 * 2450 2000 2400 1300 2100 2000 2100 1300
Notes:

1. All spansare in mm.

2. The "No Foot Traffic” span range is designed for the condition where no person is allowed to walk on the roof. The design criteria includes deflection due to self weight, maximum
wind pressure and fastener capacity based on FIRMLOK® beams. A sticker must be placed on the supporting beams which has the No Foot Traffic sign on it.

3. The 'FOOT TRAFFIC' spans were derived from testing carried out for home improvement type structures only. The foot traffic spans have been tested for a person with a weight up to
110kg. This design criteria is different to the testing criteria in AS 4040.1:1992.

The above tables can be used for sheets with bigger thickness of the same LYSAGHT® profile and material specification.
All sheeting materials are G550 grade steel with COLORBOND® or ZINCALUME® steel.
For cladding with foot traffic, use the smaller of the two spans given in the tables (YES = foot traffic, NO = no foot traffic ).

For more details on LYSAGHT® claddings, refer to the individual product brochures by visiting www.lysaght.com.

© N o oo

*KL700HS, if sheet span = 2400mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.
*TRIMDEK® & SPANDEK?®, if sheet span 2 2000mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.
*CUSTOM ORB®, if sheet span = 1500mm, provide 1 rivet/screw at the side-lap at mid-span to keep sheets together.



There are several tables based on the type of member and the way it Headbeams can have overhang and are tabulated for beams

is loaded together with the connection at the end of the beam. The supporting sheeting only. A bolted post behind connection must
tables are used to give the span of FIRMLOK® beams for different wind e used to overhang the headbeam past the supporting post. The
classifications and wind blocking based on the applied load and the headbeam span must be the span shown in the diagram to get the
load width. The table is organised as shown below: strength of the beam. With this span the post can be moved in creating
the overhang. This distance can only be up to the span/4 (one quarter
The width of loading to be of the span). The maximum overhang each beam can have is given in
supported by the selected beam.
the overhang table.
Wind Blocking Wind Class Beam Size Load Width (mm)
3000
0/1/4 sides N1/ N2 F100 4800, 1.0 FIRMLOK® Beam Size Maximum Overhang
F200 7500,1.5 F100 1000
F300 |——> 9250,20 <—| F150 1250
| F200 1750
Reaction load at the end of the

Maximum beam span.

beam. This is used to work out For supporting cladding only.

the total load for the support.
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Post Behind Beam Connections
For typical beam to bracket detail, refer to connection @ on the following pages.

Attached Structure
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Beam to Side of Post Connections
For typical beam to bracket detail, refer to connection @ on the following pages.

Attached Structure
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BRACKET TO BEAM CONNECTIONS

UNIVERSAL BRACKET TO BEAM UNIVERSAL BRACKET TO BEAM AT POST

F/TT\
I\*/
Lo
N
|
(I
[
n
L

® Substitute
\ 129-14x20 Teks with 12g-14x80 Teks

If access is restricted. Ensure Teks penetrate
both sides of bracket and beam into post

F100:

4x129-14x20 Teks F150 & F200:

6x 12g-14x20 Teks

@ BEAMS TO SIDE OF POST CONNECTION @ POST BEHIND BEAM CONNECTION

For beam to bracket refer to

F100:

1x M8 Hex Head Bolt A
1x 12g-14x20 Tek

Fix beam to post with

2x M10 Cuphead Bolts
located in beam indents

TEK For beam to bracket refer to

BOLT

TEK

20 = = 20

I=|=t—
F150/F200:

Tx M8 Hex Head Bolt VIEWA
2x12g-14x20 Teks

e
= o-1-BOLT
3
—1-TEK
X
——TEK
— == |—
1x M8 Cuphead Bolt VIEW B
+1x 12g-14x20 Tek
F100, X=N/A
F150/F200: F150, X=35mm
F200, X=50mm

1x M8 Cuphead Bolt
+ 2x 12g-14x20 Teks

P

Tx M8 Hex Head Bolt + 1x 12g-14x20 Tek - Typical

F150/F200:
1x M8 Hex Head Bolt + 2x 12g-14x20 Teks - Typical

TYPICAL BEAM TO BEAM CONNECTIONS



@ POST BEHIND HEADBEAM AT CORNER WITH RAFTER CONNECTION

For beam to post refer to@
For beam to bracket refer to

use short Teks only this side

For beam to post refer to
long Teks rafter side

@ POST BEHIND WITH INCOMING BEAM CONNECTION

For post behind beam refer to @

For beam to post refer to

long Teks rafter side

BEAMS TO SIDE OF POST AT CORNER CONNECTION

For beam to side of post refer to
stagger bolt location where necessary

\ /AR,

3 BEAMS TO SIDE OF POST CONNECTION

For beam to side of post refer to@
stagger bolt location where necessary

77 &

For beam to bracket refer to

BEAM TO ATTACHED STRUCTURE CONNECTION

BEAM TO EXISITING FASCIA

Connecting bracket

Existing house rafter

BEAM TO EXISTING WALL

Existing timber or masonry wall

V.

= =

= Timber or metal fascia FIRMLOK®

Beam

FIRMLOK® beam must be directly
connected to a load carrying member,
connection detail to be designed by a
qualitied engineer

FIRMLOK®
Beam

Notes:

1.

o 0~ W N

-

Al screws are self drilling metal Hex Head Teks® 12g-14x20 i.e. 12 gauge with 14 TPI, 20 long U.N.O.

Values given are: gauge - threads per inch x length in mm. Tek is a trademark of Buildex.
The finish for all Teks is Coating Class 4.

All bolts are galavanised M8 steel for beam to beam & beam to side of post connection, Grade 4.6 snug-tight.

All bolts are galavnised M10 steel for connections to posts, Grade 4.6 snug-tight.
Bolts are either hex head or cuphead; see connection details.

Use standard nut and washer in Non-cyclonic areas & Nylock nuts in Cyclonic areas.



FLAT STRUCTURES - ATTACHED AND FREE STANDING

Table Beam Span Type Supporting Connection
1 Purlin Simply supported Sheeting Beam to side of beam/post
2A Headbeam Simply supported Sheeting Beam to side of post
2B Headbeam Simply supported Sheeting Post bolted behind beam
2C Headbeam Multiple continuous Sheeting Beam to side of post
3A Rafter Simply supported 1 Purlin Beam to side of post

Post bolted behind beam
3B Rafter Simply supported 2 Purlins Beam to side of post

Post bolted behind beam
3C Rafter Double continuous 1 Purlin Beam to side of post
3D Rafter Double continuous 2 Purlins Beam to side of post
4A Headbeam Simply supported 1 Rafter Beam to side of post

Post bolted behind beam
4B Headbeam Simply supported 2 Rafters Beam to side of post

Post bolted behind beam
5 Attachment load Simply supported O Rafters Attached to fascia or wall
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Sample 1

Headbeam, continuous span, sheeting only, attached.

Attached to existing structure

2
5 Roof slope & sheet fall
&
k]
@
<
»
Ly Post Post Headbeam  Post Post | l
Headbeam Span Headbeam Span Headbeam Span

LW = Load Width

Sample 3

Headbeam, simple span, freestanding.

Post Headbeam Post
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£
g Roof slope &
clc| 2 sheet fall
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| Post Headbeam Post |
Headbeam Span

*Rafter is non-load bearing as
there is no purlin fixed to it.

Sample 5

Headbeam supporting rafters, freestanding.

Int. Rafter LW End Rafter LW

- ————
Post Post
=
Roof slope &
sheet fall
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] Purlin Purlin
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a Purlin Span Purlin Span
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Headbeam
Headbeam Span

Rafter Span

Sample 2

Headbeam, simple span, no intermediate rafters,

multiple purlins, attached.

Attached to existing structure

s Roof slope & sheet fall
&
@
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<
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1 Post Purlin
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&
1]
&
|, Post Headbeam
Headbeam Span

Sample 4

Rafter with multiple purlins, freestanding.

Headbeam Post
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Sample 6

Multiple rafters with multiple purlins, freestanding.

Int. Rafter LW  End Rafter LW
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There are two examples given to show the procedure for designing an
awning. Example 1is a simple attached awning which uses the long
spanning capability of FLATDEK® to provide a structure with minimal
FIRMLOK® beams.

Example 2 is a bigger freestanding carport with purlins, rafters and
headbeams. It has 2 different solutions to illustrate different choices in
the awning design configuration.

The following design parameters are required:

DIMENSIONS

Work out the relevant length, width and height for your structure.

WIND CLASS

Refer to AS4055 or consult your local building authority, engineer or
builder to determine if the Wind Category is N1, N2, N3, etc. Refer to
the "Lysaght Design Guide for Wind'.

WIND BLOCKING

From site condition, determine wind blocking (0,1,2,3,4 sides
blocked) as defined in Section 1.4.

BEAM CONNECTIONS

Refer to the key diagram and connection details, see different ways to
connect FIRMLOK® beams to a support.

ROOF CLADDING

Refer to the cladding selection portion of this guide for claddings
and spans. Check sheet overhang if required. Cladding overhang
and gutter width must be included in load width calculation when
determining beam size and span

Try out different beam sizes, number of beams and connection types
to find the most suitable arrangement for your structure. Interpolation
between values of the same category is allowed, in the following
examples. For simplicity, the next higher value is used.

Follow the Guide for the design process detailed here.



A SIMPLE FLAT AWNING ATTACHED TO THE BACK OF AN
EXISTING DWELLING.

Design parameters:

* Wind Class: N3 (W41N)

* Wind Blocking: 1 side blocked

* Projection: 4200

* Width: 6200

* Cladding: No foot traffic, No overhang

* Connection: Beam to side of post

Existing Structure

Roof Fall/Cladding Span

4200 Projection

6200 width

STEP 1: SELECT CLADDING

Refer to roof sheeting span table for wind class N3, 1 side blocked. An

economical solution is to try a long span sheeting like FLATDEK® so
no purlins or rafters are required. FLATDEK® 0.42mm spans a distance
of 4500mm for single/continuous span with no foot traffic, thus

FLATDEK® 0.42mm can be used with only a headbeam for the awning.

Thisis a “No Foot Traffic” solution.

STEP 2: DETERMINE BEAM LOAD WIDTH

Half the wind load on the sheeting is taken at the house and the
headbeam.

The beam load width is calculated as follows:

Half sheet span 4200 / 2 = 2100,
sheeting overhang =0,
total load width = 2100 + O = 2100 mm

STEP 3: DETERMINE BEAM SIZE

Refer to the Beam Table Index for the headbeam tables for 1 span
simply supported with connection type: Beam to side of post;

refer to Table 2A. For an awning width = 6200mm, headbeam load
width = 2100 mm, wind class: N3 and wind blocking: 1 side blocked,
the following beam spans are:

Beam Span (mm)

F100 4050 < 6200 Not OK
F150 6250 > 6200 OK
F200 7900 > 6200 OK

Minimum suitable beam size is a F150 beam; adopt a F150 for
headbeam. Edge beams are optional at the sides of the awning; they

don’t carry any load. For uniform appearance, use the same size edge

beam as the headbeam: for minimum cost, use a F100 beam.

Posts:

The value next to the beam span in the tables is the reaction (load) at
the end of the beam acting on the post. This value can be used to
design the post. The wind uplift reaction on the post in this example is
5 kN. Please refer to post manufacturer’s data for post capacity.

STEP 4 DETERMINE ATTACHMENT LOAD

Use Table 5 to determine the load from the awning transferred to the
attached structure. The attachment load is assumed to be uniformly
distributed along the attached structure. The attachment load width:
4200mm/2 = 2100mm. For N3 & 1 side blocked, the attachment
load is 1.5 kN/m. Use this load to check the attachment member
e.g. receiver channel or beam, the fixings and the supporting
structure e.g. wall or fascia and house rafters.

STEP 5 CONNECTION DETAILS

Since the Beam to side of post connection was chosen for the awning,
refer to connection F6 for Beam to side of post corner detail and F9 for
Beam to attachment detail.

DESIGN OUTCOME




A SIMPLE FREE STANDING AWNING NEXT TO AN
EXISTING DWELLING.

Design parameters:

¢ Wind Class: N3 (W41N)

* Wind blocking: 2 sides blocked

* Projection: 6000

* Width: 5000

¢ Cladding: SPANDEK® 0.42mm, Cladding overhang Omm

¢ Connection: Use post behind beam

FREE STANDING AWNING

Roof Fall/Cladding Span

<Ilm

1side
¢ blocked

5000 projection

Existing structure

VS

6000 width

STEP 1: SELECT CLADDING

For this example, SPANDEK® 0.42mm was chosen. The cladding
span tables for N4 wind with 1 side blocked shows that SPANDEK®
can span 3000 mm. The awning projection is 5000 mm, hence the
number of purlin spacings is: 5000 / 3000 = 1.67 i.e. 2 spaces;
therefore try 1 intermediate purlin.

STEP 2: DETERMINE PURLIN SIZE

Refer to Table 1 to look up purlin size and span. The Load width

for the purlin is 5000 / 2 = 2500 hence use 2700 mm without
interpolation. In this example, at least 1 row of purlins is required.

For N3 and wind blocking on 2 sides, the following single spans are:

Beam Span (mm)

F100 2600 < 6000 Not OK
F150 4100 < 6000 Not OK
F200 5850 < 6000 Not OK

For a single purlin span arrangement, no span is suitable. Let's add an
intermediate rafter to support the purlin and shorten the purlin span.
Now the purlin span is 6000 / 2 = 3000.

F150 can span 4100 > 3000 mm, OK.

O Headbeam O

Purlin Purlin
. . .
[ [ [
&£ &£ &£
¢} @ ]
o o o
O Headbeam O

2 purlins supported by an intermediate rafter.

Another possible solution is to add an extra row of purlins to reduce
the load carried by each purlin. This will be explored as an option later.

STEP 3: DETERMINE RAFTER SIZE

Refer to the Beam Table Index for the rafter tables. For T span simply
supported with a connection type: Post behind beam and supporting
1 row of internal purlins, refer to Table 3A.

Intermediate Rafter:

Awning width = 6000 mm, intermediate rafter load width = 6000 / 2
= 3000 hence use 3000 mm. For Wind Class: N3 and wind blocking
on 2 sides, the following rafter spans are:

Beam Span (mm)

F100 2400 < 5000 Not OK
F150 3900 < 5000 Not OK
F200 5400 > 5000 OK

Minimum suitable rafter size is a F200 beam. Adopt F200 for the rafter.

End Rafter:

Awning width = 6000 mm, perimeter rafter load width = 6000 / 4
= 1500 hence use 1500 mm.

The available rafter spans are:

Beam Span (mm)

F100 3550 < 5000 Not OK
F150 5450 > 5000 OK
F200 7400 > 5000 OK

Minimum suitable rafter size is a F150 beam. For economy use a F150.

For universal appearance use a F200 beam since intermediate rafter
size is a F200. The reaction is 3 kN.



STEP 4: DETERMINE HEADBEAM SIZE

The front and back headbeams are supporting one internal rafter,
therefore use Table 4A to find the beam size and span. Note this
table is different to headbeam Tables 2A, 2B & 2C, because these
tables are designed to only carry load directly from the sheeting.
For N3 wind, 2 sides blocked and supporting T internal rafter with
a span of 5000 mm (use rafter span = 5000 mm), the following
headbeam spans are:

Beam Span (mm)

F100 2750 <6000 Not OK
F150 4300 < 6000 Not OK
F200 6100 = 6000 OK

The only suitable headbeam size is a F200 beam; therefore adopt a
F200 for the headbeam. The reaction is 8.5 kN.

Posts:

The value next to the span in the tables is the reaction load acting
on the support of the beam ie. the post. This value together with
the load from the headbeam can be used to design the post and
footings. The total uplift load on the postis: 8.5+ 3 =11.5kN.

This is conservatively high as the reaction load in the tables is for the
maximum span of the beam. A more economical post and footing
design can be considered by scaling down the reactions based

on the ratio of actual span to maximum span; so the uplift load
becomes:

3x 5000/ 5450 + 8.5 x 6000/6100 = 11.1 kN (1.11 tonnes)

The post and footing should be designed for these loads and any
horizontal wind loads.
STEP 5 CONNECTION DETAILS

Since a ‘post behind beam’ connection was selected for the awning,
refer to Connection F4 for beam to beam details and connection F5
for corner details.

DESIGN OUTCOME:

No intermediate rafter and 1 more purlin

a Headbeam |
Purlin
o} 3
&£ &£
@ @
[-4 -4
Purlin
0 Headbeam 0

STEP 2 DETERMINE PURLIN SIZE

Continuing from the end of Step 1 in the previous design, now try 2
rows of purlins with no intermediate rafter. Refer to Table 1 to lookup
the purlin size and span. In this case the purlin load width is reduced to
5000/ 3 =1667, hence use 1800 mm.

For N3 and 2 sides wind blocking, the following spans are.

Beam Span (mm)

F100 3200 < 6000 Not OK
F150 5050 < 6000 Not OK
F200 7050 > 6000 OK

The only suitable purlin size is a F200 beam; therefore adopt a F200
for the purlin.

STEP 3 DETERMINE RAFTER SIZE

For 1 rafter with connection type: ‘Post behind beam” and supporting
2 purlins, refer to Table 3B. For awning projection = 5000, the rafter
load width = 6000 / 2 = 3000, hence use 3000 mm.

For wind class: N3 and wind blocking: 2 sides blocked, the following
rafter spans are:

Beam Span (mm)

F100 2650 < 5000 Not OK
F150 4200 < 5000 Not OK
F200 5900 > 5000 OK

The only suitable beam size is a F200 beam; therefore adopt a F200
for the rafter.



STEP 4 DETERMINE HEADBEAM SIZE

In this design, the head beams are not supporting an internal rafter.
The headbeam load width is (5000 / 3) / 2 = 833, hence use min.
900mm. For N3 wind, 2 sides blocked, single span headbeam and
‘post behind beam’ connection, use Table 2B to find headbeam size
and span.

The available choices are:

Beam Span (mm)

F100 4150 < 6000 Not OK
F150 6400 > 6000 OK
F200 9000 > 6000 OK

Minimum suitable headbeam size is a F150 beam. For economy, use
a F150; for aesthetic appearances use a F200, since the rafter size is a
F200.

Posts:

The post load is the same as in the previous example.

STEP 5 CONNECTION DETAILS

Since "Post behind beam” connection was selected for the awning,
refer to connection F4 for beam to beam details and connection
F5 for the corner beam and post details.

DESIGN OUTCOME:

Note:

Since the purlin spacing is reduced, other claddings could be
used. TRIMDEK® has a walkable span of 2000 and SPANDEK®
has a walkable span of 1500. Both profiles can take the wind load
so there is a choice of sheeting. Based on this, if the roof will be
walked on for maintenance then TRIMDEK® should be used. If
SPANDEK® is used then the “No Foot Traffic” sign should be fixed
to the inside of the headbeams.



There are 4 rafter load width tables for portal frame and collar-tie rafters
for 15° and 22.5° roof pitches.

The tables are used to give the load width of FIRMLOK rafters for
different wind classifications, wind blocking and rafter spans. Similarly
2 purlin span tables are provided for pitched structure using similar
selection criteria. The clear span of the
rafter/truss between

supports.
Wind Wind Rafter Span (mm) / .
Class Blocking  Size 5000 No. of internal
purlins between
No. of int. purlins (o] 1 2+ <€ jceaveand
N3 0/1/4sides  F100 2030 1540 1540 apex. For more
FIS0 3950 3150 3390 than 2 int. purlins,

select 2+ values.

F200 5620 5430 6050

f

Tributary load width of the rafter/truss frame,
see load width tables for more details.

PITCHED STRUCTURES TABLE INDEX

Table Roof Pitch Structural Memeber Supporting
6A 15° Collar-tie truss 0,1, 2+ purlins
6B 22.5° Collar-tie truss 0,1, 2+ purlins
7A 15° Portal frame rafter 0,1, 2+ purlins
7B 22.5° Portal frame rafter 0,1, 2+ purlins
8A 15° Purlin Sheeting

8B 22.5° Purlin Sheeting

Note: For rail size refer to Pitched structures- component Combination on page 34.

BASIC TERMINOLOGY

Roof
Cladding

Internal

~

Collar-tie



Gable End Rail
|
\ I 1
} T f t
] E | LY, I
N Rafter
Rafter T i a
1 I | | |/ I |_iJ]
s |> |> I Q_j
>l > \\
o o
Rail behind g g =11 3 g g Rail to side of
post connections - 5 S S 5 - post connections
= 5
g Rafter N
{ Y | J Rafter 1 /
= .
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N Rafter Pitch Rafter Length
15° =0.52 x Span
—— —— —N= —— —— 22.5° =0.54x Span
—/— —/— - —/— —/— Note: These equations are estimation,
not precise dimension for construction.
/_ Rafter | : | | L) [/
VA \ L \ VA |> |> \
Typical Collar-Tie Truss Elevation Typical Portal Frame Rafter Elevation
APEX connector APEX connector
APEX purlin APEX purlin

Height (H)

Internal purlins g Internal purlins
5
£ Ko,
Collar-Ti | Rail Rail
offar-Tie Rafter connector Rafter connector
| Connector Span | | Span |
COLLARTIE TRUSS PORTAL FRAME RAFTER
Rafter  CollarTie  Purlin Rail Apex Connector Rafter Purlin Rail Apex Connector
15° 22.5° 15° 22.5°
F10011  F10011 F10011 F15015, F20020  FLAB DELTA/ FLAB F10011 F10011 F15015, F20020  FLAB FLAB
F15015  F15015 F10011, F15015  F20020 FLAB DELTA/ FLAB F15015 F10011, F15015 F20020 FLAB FLAB
F20020 F15015 F15015, F20020  F20020 FLAB FLAB F20020 F15015, F20020  F20020 FLAB FLAB




APEX CONNECTION - INTEGRATED DELTA CONNECTOR
(FOR 22.5° PITCH, 100 & 150 COLLAR-TIE ONLY)
Rafter to Delta connector

Front View Bet 1x M8 Hex Head Bolt
elta connector 2x12g-24x32 Teks TYP.

Extra 12g-24x32 Teks (F15015
xtra 129-24x32 Teks ( ) Extra 2x 12g-24x32 Teks (F15015)

Purlin to to Delta connector
4x129-24x32 Teks TYP.

Apex Purlins
Isometric View INTERNAL FRAME END FRAME
Side View Side View

Delta connector

Delta connector

Delta connector \
© '© ’o
p
Apex | # = F ol AP < 12g14x20Teks Tol| Are
Purlin d= < Purlin (End frame only) <t Purlin
43 L
Rafter /Z_/\,,; Rafter /z_l\,,;
Purlin
APEX CONNECTION
F10011 RAFTER ONLY END FRAME
Front View Side View
Apex
A 2x M8 Hex Head Bolts connector
pex connector thru top indent
2x12g-24x32 Teks
at BTM. indent
Indent © Apex
| © |Purlin T
F15015, F20020 RAFTERS Ax M8 Hex Head Bolts TYP Apex Purlin Connection
thru top indent & Universal Bracket to Rafter
beam centre 1x M8 Hex Head Bolts 4
thru top indent
4x12g-24x32 Teks at top indent, 2x 129-24x32 Teks at Rafter
front & back BTM. TYP.
Extra 1x 12g-24x32 Tek at Is'i‘ld-l;E\lfi?:L FRAME
Apex connector centre (F15015 & F20020) Apex
connector
Purlin to universal bracket
4x 129-14x20 Teks at top &
BTM. TYP.
Extra 2x 12g-14x20 Teks at
centre (F15015 & F20020) O©H ©
N Apex Apex <
Purlin ©I£I+ © | Purlin
ofT e
Set purlins apart |
at bottom edge 8x 12g-24x32 Teks at BTM. indent, t
Indent front & back 4
Rafter —
FIXING AT TOP & BTM FLANGES TYP. NO. OF SCREW/FLANGE Isometric View
25 Rafter Size CollarTie Portal Frame Total
Q. /
’loﬂ F1001 3 5 12,20
F15015 5 5 20
129-24x32 Teks,
see table for quantity X [ F F20020 6 6 24
MITRE CUT LENGTH ‘X"
Rafter Size Roof Pitch
15° 22.5°
F1001 27 41
F15015 40 61

F20020 54 82




INTERNAL PURLIN CONNECTION

F10011 Universal
connector

F15015 Universal
connector

NO. OF FASTENERS IN CONNECTION

PurlinSize  Purlin to UNI. connector UNI. connector to rafter
F1oon 4 3
F15015 6 5
F20020 6 5

Fastener: 12g-14x20 Tek.

F20020 Universal
connector

RAIL TO SIDE OF POST CONNECTION

INTERNAL FRAME (RAIL TO POST)

At

END FRAME (RAIL TO POST)

Top View
“IJ\/_F

Top View

Isometric View

4x12g-14x20 Teks at top &

| | | | Rafter
Lo Lo _
| | Rafter | | Rafter oo Rail
[
EaN
Rail o
T 1 T —
Post Post
INTERNAL FRAME END FRAME
Front View Front View Post
1x M8 Hex Head Bolt
/ at mid height thru
BKT. to post \_/
2x12g9-14x20 Teks thru 5T T
BKT. to post at top & |
BTM
< Rail Rail <— < Rail o I I
|
(¢]
Rail to UNI. connector |
|
|

BTM. TYP.
Extra 2x 12g-14x20 Teks at
centre (F15015 & F20020)

RAFTER TO POST CONNECTION

Back View Side View

Rafter connector to post
1x M8 Hex Head Bolt +
5x12g-24x32 Teks

Adjust
height to
suit roof
pitch.

Min. 8mm *
:IF

©_©

Rafter to rafter connector

- T T A =1 a

General Note:

1.

o~ W N

All screws are self drilling metal hex head Teks® 12g-14x20
ie. 12 gauge with 14 TPI, 20 long U.N.O Values given are:
gauge - threads per inch x length in mm. Tek is a registered
trademark of Buildex.

. The finish for all Teks is Coating Class 4.
. All bolts are galvanised M8 steel, Grade 4.6 snug-tight U.N.O.
. Bolts are either hex head or cuphead; see connection details.

. Use Nylock nut and washer.

4x 12g-14x20 Teks thru BKT. to F10011 rafter
6x 129-14x20 Teks thru BKT. to F15015/F20020 rafter



POST BEHIND RAIL CONNECTION

Isometric View Front View Side View

Fix rail to post with Post cap may be required to
2x M10 Cuphead Bolts prevent enclosing of post

located at beam indents top end (not supplied) \

e —_ O el ——
Rail {\ \{ \ \
| | | \
<=  Rail | I % \ \
I I | |
I Al -
‘ ‘ (= \
| Post | | Post |

RAFTER TO SIDE OF POST CONNECTION

Isometric View Front View Side View

Post cap may be required to
prevent enclosing of post top

» end (not supplied)
Rafter
=
|1 |
( I
\
| ‘ Rafter connector
‘ ‘ ‘ ‘ 1x M8 Hex Head Bolt +
\ \ \ \ 2x 12g-14x80 Teks thru BKT. to post
| Post | | Post | 2x 12g-14x20 Teks to rafter at top indent

RAFTER TO POST CONNECTION WITH RAIL BEHIND POST

- Front View Side View
Isometric View

Rafter connector to post

2x M8 Hex Head Bolt thru

rail & post to flub BKT. i i )

+4x129-24x32 Teks —— Adjust this height
to suit roof pitch

N e
f

I 1

I
U\ o

\ b
h(\@ ©\m ‘ \
6 ol \ o
! ‘ Rafter to rafter connector
} (@) [ '; i 4x12g-14x20 Teks at top & BTM.
\

@
o
o
o
o
>
o 5

<

>

[o2]

3

3

=

[, . S |

(Optional)
Fix gable end rail to post \_
with 2x 12g-14x80 Teks

— (F10011)
| + 2x 12g-14x20 Teks at centre
Post ,L\I\_L i (F15015/F20020)



‘ RAFTER TO RAIL CONNECTION

Isometric View END FRAME INTERNAL FRAME Side View
Front View

Rafter connector to rail TYP.
\ - 4x12g-14x20 Teks (top Teks in double skin)

b = P
9 © @ ©
T .
| \ = <= | \ <
i T i
Post
Rafter to rafter connector
4x129-14x20 Teks at top & BTM. TYP.
\_/ +2x12g-14x20 Teks at centre
(F15015/F20020)
COLLAR-TIE TO RAFTER CONNECTION
15°-100 COLLAR-TIE CONNECTION 15°-150 COLLAR-TIE CONNECTION

F15015/F20020 Rafter

F10011 Rafter

///%’ / —
I e el

— L©

F10011 Collar-tie F15015 Collar-tie

Collar-tie connection Collar-tie connection

9x 12g-14x20 Teks at designated 12x 12g-14x20 Teks at designated

holes each side (total 18) holes each side (total 24)
22.5°-100 COLLAR-TIE CONNECTION 22.5°-150 COLLAR-TIE CONNECTION

F15015/F20020 Rafter

F10011 Rafter

F15015 Collar-tie

’ ‘
—
/ O [©
\\ F10011 Collar-tie

Collar-tie connection
7x12g-14x20 Teks at designated 10x 12g-14x20 Teks at designated
holes each side (total 14) holes each side (total 20)

Isometric View

X COLLAR-TIE NOTCH CUT LENGTHS

Collar-tie Roof Pitch

%
WI T e 15° 22.5°

X Y X Y
F10011 146 40 - R
F15015 321 87 220 93

Note: These dimensions are estimation, check fit-ness before cutting.




ONIOVAS VYL XG0 =
HLAIM V01 3NVH4 AN

ONIOVdS I 7

(2 ONIOVAS IWVYA + | ONIOVAS FWVAL)G0 =

HL1QIM VO 3NV TYNYILNI

Z ONIOVYdS NV

L ONIOVdS NS

v v
, 7 s %7
7 NN s \x NN NS N )
7 i
5 54015 4004 z z 3 5018 2004
m NIENd m 2 m NITaNd 2 m ]
M m z M 3 W\\ Tva 133HS M Z "911-18[|0D | | 0014 3SN sl 0014 40} ‘B1-1eJ|0d OG |4 3N 'sislel 00Z4/05 14 Ym ssniyJo4 G
TIv4 133HS -l B ¥3d07s J00Y ‘suwnjos , +¢,,
NmNd PPN NITNd | H S} Ul 3PpIM PEO| 103[35 ‘BLI O SIS YoES UO SUlNId [BUIS}UI JO SMOJ 210U IO 7 UNM JSYel /SSnI} 104 7
'$92169p G| UBY} JBYI0 Yo)d JOOI Ul JSYjel /SSNI} JO UBISIP U 10} S3|GR} 953U} 95N J0U 0 "€
“WW Ul Y3pIm peoj UBISsp WNWixXew sy aie a|qel 8y} Ul Sanjeasy] 7
1L — Ll — “Ai0Bajed aules sy} JO SaN[eA By} Usamiag uone|odioiul asn ‘Ueds SjeipawiBul 104 |
RN
069 069 0/9 0S0L 0S0L 0cOoL 09/L 0691 0691 0/EC 0/cC 00€C 068¢ 068¢ 09/¢C 09S¢ olse [010)%3) 089 Ol9y (07444 00¢4
0SS 0SS 0cs 082 082 098 086 056 0gcCL 09¢L ocel 08SL 0€LL Ov9L 00¢C 065¢C 0EYC 06¢¢ (01300} 0C8¢ oSy 0S4
085 0LS 0/S 06/ 0L, 0/, 080L OELL 080L OLSL o6l 008L 0Sye 00l 7N
0/9 0/9 0ov9 0€0L 00l 000L 0951 09SL 0cSL 0c9¢ [0/4°14 0cse ovse 08€E [0131%3) oley 0Scy ocly 0oleS 0€Cs 0/0S 0/69 0989 0599 00¢4
0/5 0/5 ovs 0c8 0c8 082 09LL 09LL 08¢l (0744} ocyL 0€8L 0/8L 0c8l 09¢€C 0/5¢C (04744 08¢¢E 098¢ 0C9¢ [o]1514 0L09 0895 09/9 0S4
(949 0cs 0cs or9 089 0/8 068 058 08LL OGLL 0GLL 009L 0691 009L 0S¢e 068¢ 089¢ 0r9€ 00l €N
0€L 0es 089 0S0L 0S0L 000L 029l 029l 0951 0SyC 0oSve 08€C 0601 0S6€ 0G6€ 0€SS 08¢S 09€9 Oov/9 099 0EY9 00€8 0/18 0C6L 0006 0006 0006 00¢4
0r9 0v9 065 006 006 058 08¢l 08¢l ocel 0cC8L 0c8L 0LoC 06¢C 0cee 0/8¢C 0€6C 058¢ 089¢ 0cor 0C8¢E 0ElS 0£09 0599 0052 005/ 00S2 0052 0S4
0ol8 0l8 ol8 000L 0/0L 09€L oveEL oveEL o8l oL8l 0l8L [o]k<r4 0r9C [o]r4 0Cse 0cSy 06ly 0045 00l IN/IN SopIs €
ovs ovs olS ov8 0ol8 062 0744} ovelL 08LL [elo]k4 000C 000C [e]k14 099¢ 0042 olre 0/E€ ovce olcy 09l 0001 0G5S 08YS 0ees 00¢4
0r9 0r9 0¢9 0oL6 0ol6 000L OopLL o141 0SPyL (0744} (01448 0/8L 0€0C o6l 065¢ 0c0E 098¢ 068¢ 0897 [0VA44 00vS 0S4
0cs 0cs 0/9 089 089 0€6 056 006 0S¢l 0S€L 06¢L 081 0egce 09lC 088¢ 00l N
0SS 0SS 0cs 008 008 0LL 0S¢l olcL 08LL 0681 0G8L 0/LLL ocle 086¢ 086¢ osly 0/6€ 0cor 0805 0C0s 0c8y 0429 0619 0565 09¢8 0518 ov6L 00¢4
0/9 0/9 0r9 096 096 0€6 09€L 09€L 08YL 00/L 00/L 09le 00¢¢ [o)4%4 06/C 0c0E 068¢ 098¢ 00S¥ 09¢y 0645 0/69 0599 005/ 0S4
009 ov9 009 082 082 0OLoL 0OloL OLoL 06€L oLl 0S€L 098l 0l0C 0E6L 059¢ 0cee olee 062y 00l €N
098 098 08 0S¢l 0S¢l 00cCL 0561 0061 Oov8L 056¢ 068¢ 09/C 0881 0/9Y 0/9Y7 0vS9 0029 08¢9 Ov6L [0)4°74 OvSL 0006 0006 0006 0006 0006 0006 00¢4
0LL 0€L 0€L 0S0L 0SOL 000L 00SL 00SL 0SvL OELC Oocle 0cEC 059¢ 059¢ 0/E€ [0151%3) 0GEE 09¢€y 0cLy 0cSy 0£09 0r0L 0999 0052 005/ 00S2 005/ 0S4
ov6 000L 949 ocelL ocel 0851 06SL 06SL 08lc olee oLl ol6c ovLe 0l0€ 0Sly 0615 0€05 0009 00l IN/IN Sopis ¢
olS ols 0oes 0€L OolL oclL OcClLL 080L 00/L 00/L Ov9L 08¢ oL/e [0]V24 0C8€ 09€ ol 0C9Y 08SYy Ol 0€LS 0/9S 09vS 0/5L (0474 oles 00¢4
0¢9 0C9 009 Ool6 088 098 0/CL ovel 0/EL 0/GL OrSL 0/61 0l0C o6l 0S5S¢ 09/¢C 089¢ 00S€ [o5]i4 0r6E 06¢S Olr9 0cl9 0S€L 0S4
099 095 095 (0]V4 (074 0C6 0€6 0€6 06¢L 0S¢l 0S¢l 0E/L 0€8L 08/L 0Eve 00LE 056¢ 096€ 00l N
092 09/ 0€L 060L 060L 090L 0891 089L 009L 0€ese 0€SC 0Sye [e]44 (0404 (014014 0895 OolvS 0¢Ss 0689 0¢89 0959 0€S8 0S¥8 0cl8 0006 0006 0006 00¢4
0/9 0/9 ov9 0€6 0€6 006 0S€L Ocel 08¢l 0681 0G8L 050C ovee 06¢¢C Or6¢ 000€ 068¢ 0l8€ ocly 066€ 0oLcS 0619 0/8S 0052 005/ 0052 005/ 0S4
or8 o8 ov8 0S0L 00LL O/EL 06€L 06€L 0E6L 098L 0981 0/5¢C 0Ll 059¢ 0C9¢ [o]is)4 (010,44 0065 00l €N
08LL 08LL oLl oL/l OoL/L 0991 0c9C 0C9¢ 0olsc 096€ 096€ 08¢ 0199 0ce9 0C€9 0888 098 0€98 0006 0006 0006 0006 0006 0006 0006 0006 0006 00¢4
0S50L 0S0L 000L 0SL (0548 0oL 0ocle 090C 0l0C 056¢ 068¢C 00CE 099¢€ 065€ 0651 0697 0csy 0565 0Er9 0€C9 0052 005, 0052 0052 0052 0052 005/ 0S4
43} oceL 0celL 0591 oc/L 0SLC 08lc 08lC 0l0€ ol6C 0l6C 0cor 0/Zy oSly 0599 0009 0009 0009 00l IN/IN sepIst/L/0
+Z L 0 +Z L 0 +Z L [+] +Z L (4] +Z L 4] +Z L [ +Z L 0 +Z L 0 +Z L (2] sulpnd ui jo ‘oN
000LL 00001 0006 0008 000£ 0009 0005 000 000£5 | oy ssep  Buppolg
(ww)ueds | Jayey PUIM PUIM

551 1UPHd JOOY (LIW) APIA PROT SSNI| 31]-1efj0D)

V9 31avl



ONIOVAS INVHL XG0 =
H1dIM QVO1 3WVSd AN3

(2 ONIOVAS WYY + L ONIOVAS FNVHL)S0 =
HLAIM QYO 3NV TYNYILNI

v ONIOVdS 3N 7 v 2 ONIOVdS NV L ONIOVdS INHS
| ,i T ﬂ\ T
7 NvdS NInd \\—\\ NVdS NITdnd
NITdNd NITdNd »
i f
) Sh 1. TSRS |
& NIT§Nd & m E NITENd mm w m
W TIv4 L33HS pava m - M M a._mﬁm#wwm.wM RE "311-18|02 | | 0014 SN U8Yel 004 104 ‘@1-1e[|0d OG [4 8SN ‘Sisyel 00Z4,/0G L4 YUM Ssniyio4 G
NITdNd } mno._Lw\moow‘ NITdNd k nﬁ . ) mcEJ_OU +7
3U} Ul YIpim peO| 19835 ‘8BpL JO 3PS Yoes UO suljnid [euld)ul JO SMOJ 810W IO g YIM Jajel /sSni} 104
. I . 7 '$92169p G 7 Uey} Jayio yoNd Joou Ul Jsyel /ssniy o ubIssp 8y} 10} Se|ge} 8say} 8sn Jou o "¢
- - ‘W Ul YIpIM peo| ubisap wnWixew ayj aie a|ge} 94} Ul senjeAay] 'z
‘A1063)eD BUIES B} JO SON|eA Y} UsamIaq uonejodisiul asn ‘ueds sjelpauiisiul Jo4 “|
'S2J0N
065 0/S 0€S 006 088 008 o6EL 00€EL orel 06/L 0col 0/6L 09€C Ol 00¢C 006¢ 058¢ Q14 008€ 099¢€ 09r€ 00¢d
065 065 0/9 oL (074 0/6 096 06 08¢l ocel ovel ov/L 098L OoLZL OEre 069¢ 09S¢ 0cSe 0S4
029 085 0c9 0/8 088 088 06LL oSl OLEL oSyl 00l 7N
085 085 0cs 068 0S8 08/ 0S€EL OLEL 06LL 00T or6l 058l 0/9¢ 0ocre 0E6C 0cse 0SLE 0/¢E ocer ovey  Ovee 0995 09vS 0SS 00¢d
0SS 0cs 089 0cL 0cL 088 088 000L 00LL 00LL 0oSvL orL 06€EL 0061 0/61 058l 065¢ 08/¢ orSc 0€9€ oLov oL8¢e 0S¢S 0S4
005 099 0oL9 099 0c6 098 0c6 06¢L OLEL OLEL 0LLL 09Le 0561 09l 00l EN
00/ 059 0L9 Ol6 Ol6 0c8 06EL ovel oeelL oLl 050C 0/8L Oorce 0E0E 068¢ 0o8ly 08/€ 085y | 00SS 0cer OLLS 09/9 0€99 0519 0588 0ES8 0r08 00¢d
0L9 ol9 0/LS 098 0c8 0/LL 0/0L oclLL oclL 08€EL 08¢ElL 0961 ocsL ocsL /244 05¢C [74%4 0/6¢ 060€ 068¢ 0S0v ovey 086€ 0/95 0/29 0565 005/ 0S4
009 009 082 0S/ 0S/ 0€0L 096 00l ovvl 0GEL (01448 0c0C 050C 050C 0L/ 08€E 0S0€ 08€E€E 00l IN/IN SapIs €
Ol 069 09 060L 0901 086 0991 0/SL OlsL ovle 0/61 05€C 0c8e 0/5¢ 0l9¢ 0cse 0cre 09lE 0951 ocvy oSy 00¢d
0/S 0/LS 0/S 00 00 0€8 088 088 08LL OLLL orLL 0SSl 0/SL 06l Olle 0eee 0c0C 056¢ 0S¢e 0r0€ ocey 0S4
099 0lS oLS 0cL 002 ov. 0€0L 060L 0e0L 00rL 0€LL 06SL 0gLL 00ld 7N
0€s 005 [o]v4 OlL 0r9 090L 0coL 096 0ol 0851 09vlL (VA4 ovee 05¢e 06LE 0€6¢ 005€ 00cy 0€8€ 068¢€ 0S¢S 0605 oLy 0629 0659 0819 00¢d
09 or9 085 058 0S8 058 OOl oroL oect ocel ocel 0921 0SZL 0691 [olkx4 ovee 0cee osle 0cee oLoe [el8i44 %14 0ESY 0829 0S4
0/S 0/S 0L9 0€8 0L, 0/L 080L 0S0L OLLL orSL 0colL orSL 080¢ 0/5¢ 09€C 0/5¢ 00L4 EN
0€8 06/ oL OLLL OLLL OLoL 0991 0091l 0051 0ESC (Va4 06¢¢ 098¢ 059¢€ 0lsE 0667 0851 0/YS 0959 0865 0809 00¢8 0964 09€L 0006 0006 0006 00¢d
(074 OovL 059 oLoL oLoL oL6 orel ovel orel 0ol 0ol 0e6L 090C 090C 0S/¢ 0€LZ 059¢ 0¢9¢€ 0/9¢€ OLYE 494 0615 00/ 0889 00SZ 080/ 005/ 0S4
0cL 0cL 006 068 096 OLEL 00cCL 00cL 0691 ool 0Ll Oolve 0esC Oolre 0Sce 0cor 00LE 0coy 00Ld4 CN/IN S9pIs T
005 00Z 089 0¢9 OoLoL 066 0c6 0861 0esL 0oovlL 00re 0S¢e 0861 080€ 0€8¢ 0€8C 0907 059€ 0LLE 0€0S 0/87  09S¥ 0459 09€9 0565 00¢4
09 0C9 008 0€8 0c9 oLoL oLoL 0€8 o724} 0sclL 08LL 0691 0ol oELL 08¢C oLl 059¢ 09le 006¢ 066€ 0E9r 09ey 0609 0S4
09§ 065 065 0cL 092 098 0E0L 0E0L 0/EL 0SSL 00SL 0c0C 06vC 08¢¢ 06vC 00l N
0SL 0EL 0/9 0S0L oLoL 0c6 OLSL oLyl 0/EL 05€C 0/¢e 080¢ 0/S€ 05€E 056¢ 08SY ocer Ocer | 0509 OErS 0295 06¥7. 09¢L 06/9 0006 0006 0588 00¢d
00L 0/9 0€s 056 0c6 oL 00cL oeel 0c6 0051t 00SL oectL 068l 068l 09/L 0cse ocye 0/5¢ 06€€ 0SLE 056€ olLy ocey  Oves 0069 0679 005/ 0S4
059 069 oL9 0€e8 088 088 080L OELL 08¢l OorSL OorSL 0e0C olee ovee 0LOg 00£E 06€€ 00£E 00L4 EN
08LL OorlLL 0soL o9l 0651 orrL 09€¢ 00€C orle 089€ 095€ 0S¢e 085S ores 0cor 09lL 0659 0659 0006 06178 08/8 0006 0006 0006 0006 0006 0006 00¢4
060L 0S0L 0€8 06 L orvl OLLL 0/8L 0e6L orrl 05€C 05eC 0e6L 096¢ 096¢ 0S/¢ Or6E 08.E 0cor OLES 494 0819 09¢/ 09/9 005/ 00SZ 00SZ 005/ 0S4
0coL 080L 096 OLEL 0/EL 0/EL 069L 0L/L 0LoC Oolve ol 08LE 0Z9€ 00S€ 00Ly 0645 OLES 0645 00Ld4 CN/IN  s9pIst/L/0
+T L 0 +C L 0 +Z L 0 +Z L 0 +Z L 0 +Z L 0 +C L 0 +C L 0 +Z L 0 sujand jul jo "oN
000LL 0000L 0006 0008 000£ 0009 000S 0oov 000€5 sz1s ssepy Supolg
(ww) ueds 1ayey PUIM PUIM

05 CT YU JOOY (W) YAPIA PROT SSNI 311-18[[0D)

g9 3718Vl



ONIOVS INVHL XG0 =

HLAIM VO INVH4 a3 (Z ONIOVAS 3NVHS + L ONIOVAS INVHH)S0 =

7 HLAIM QYO 3WVHH TYNEILNI

INvEL aNT

ONIOVdS 3NN 7 Z ONIOVdS JWVNS | ONIOVdS JWVN4L 7
vy vy
g T v T
| )
7 Nvds _,/:._w_jm NvdsS z]m:m
NITdNd v NITdNd *
T ) T
W\._._<n_ 133HS — 1IV4 133HS
K 8 3d0O71S 4004 3 8 3d071S 4004
V. 2 2 3 2
NITENd 5| =] NITdNd z 5| @
3|2 3 e— 32
2|z ] E 2|z
-4 H 2 z |z
A m m z V4 133HS m
1Iv4 L33HS o T m ® 3d0O1S 40
8 3d07S 4004 k .ﬁ
NITdNd NITENd
L SUWN|o2 ,+¢,,
7 7 3U) Ul IpIm peo) 103(es ‘abpl JO 8IS Yoea Lo suljnid [eusiul JO SMOJ 810W JO Z YIIM Ja)jel /Ssnij Jo4
vy i \U 1 vy 1

‘W Ul Yipim peoj ubissp wnwiixew ay) a1e a|ce} 8y} Ul sanjeA ay |
‘A1063)eD BUIES B} JO SON|BA Y} USaMIaq Uonejodisiul asn ‘ueds sjeipauisiul 1o

v
's9a168p G| Ueyy Jayio yoyd Joou ul 1syel /ssniy Jo UBISSP 8y} 10} $3|ge) 853L) 95N Jou 0 '
K4
!

1S90N|

09S or9 049 ovL Ole or6 0/6 06€L Ocrl 06¢L 09lZ  060C 008L | 0/0€  0CoE  0€9¢ [ 00y  Othy Olly | 0//9 0049 049 0024
0cs 0cs oL 0c8 0c8 0g6 (44! o/rlL 08EL | Oevc  0LgC 09lc | Oeor  0c8e  009E osld
0SZ 0SL ol6 0gLL OELL 08SL ooud N
00£ 00£ 0€8 096 000L ooLL 09€L ool Oyl | 090C OlLLe 0og6l olee OlLle  089¢ | 0/5F  00Sy  OCe6E | 000Z 0099 OLl9 | 0006 0006 0006 00zd
0cs 0cs 009 082 082 Ol6 ogcL ogelL 06EL ocle 08lc  090C | 0c9e  OvseE olLee Ol09 0895  09¢€§ oS4
) (41 OoclL 09€L | 0/5¢  0/5¢  09eC ooud EN
ooLL OO0LL 00€L 00sL 0961 0gLL OElc  00cc  09¢C | Ogce  0oge OloE | 0e0s 098y o6l orlL — OvOL O€l9 | 0006 0006 0006 [ 0006 0006 0006 0024
0SS 0SS 049 oL8 oL8 Oor6 ocel 44 oerL 0ocel 0cel 08l¢ | Ocee  Ocve OlcE | 0695  0€6S  0OE0S | 00SZ  00SZ  00SZ oS4
000L 09/L 09/L OE€lc | 0Ocor  0Ocovr  089E ool N/ IN SOpIs €
09§ 095 or9 09/ 064 098 OO0LL OO0LL OELL 0€9L 0991 OobSL | Ocsc  08ve OClz | 0g€9€  0Ovse OLLE OLSS 0615 Olgy | 0g6/ 0S8/ 0008 0024
oL 0L9 OolL 0/6 0/6 080L 0891 0gLL 009L | 098¢ O0l8c  ObSC | 089y  OLWy  0SCv 0osld
OLS oL6 OoL6 080L oloc 0Loc 0/8L ool N
0€8 0e8 096 oplLL 08LL 08¢l 0S9L 059l 069L | Ogve  08yC  06CC 0S/e 00L& 09lE | O00pS  08¢S  OE9dy Oleg  0csLL 09lZ | 0006 0006 0006 00z4
00S 009 009 0cL oL6 ol6 0soL 044" (044" 0091 OlSC  0/5¢  08€C | 09ck 08ly  08/€ | 0/69 0S99  0£€9 0S4
00L 00£ 0LL 09€L 09€L 009L | 000E  000€  06/C ool EN
00€EL 00€EL 00SL 081 or8lL OlOC | 0/5¢  0/5¢ Ob9C | 008 088t  06SE | 0985  08/5  Ob6k | OSP8  0S¢8  Obc/ | 0006 0006 0006 | 0006 0006 0006 00zd
0SS 09 0/9 082 or6 or6 OElLL oEyL oerlL 0S9L | 09¢c  09¢c OlGZ | OceE  0OcOv  0cZe | 0999  Ovs9 Ol6G | 00SZ  00SZ  00SZ oS4
00LL OO0LL 00cCL OEle OEle OlSC | 069¥ 0697  09ER oo <N/ IN Sapis g
0S/ 0LL 006 0s0L 080L O/LL 0o8rL orsL OpSL | 0Scc  08c¢C O0lc | 09re  0SE€E  Ocee | OL6Y  Ov8r  Ogey OlsZ  080Z 0OvS9 | 0006 0006 0006 0024
ors 09S o9 0g8 0e8 086 OgelL 0/EL OlGL | Oe6cc  0geCc  00CC | 068E  08LE  09vE OLr9 0cl9  Oor8s oS4
009 09 0EL orelL orel o9rlL 0lL8e Ov/c  0¢Se oo PN
oclLL OSLL 0S€EL 0/5L 0091 0S/L Olce  06cc  O6CC | 0SeE  OOvE ocle OSLG  Oeer  ovev | OOvL oles OlE9 | 0006 0006 0006 [ 0006 0006 0006 0024
0/S 0/5 0/9 008 or8 096 orel orelL o/rl 086l  0€0C  0S¢C OlvE  O/FE  08CE | 0645  0£9S OSLG | 00SZ  00SZ  00SZ oS4
0Es 0ES 0r9 006 096 060L 0S8l 0S8l 0/1e 08ly  0/0r  0S/E 0ol EN
09/L OL8L Olle | 0swe OlG¢  0g/c | 0OSve  08SE  08SE | OFeS OlEG 088y | O¥08  06/Z 06/9 | 0006 0006 0006 [ 0006 0006 0006 | 0006 0006 0006 0024
059 059 0S/Z 068 068 090L osclL ocel 00SL or6l Oor6lL  06ce ooLe 08le  0Oc¢se | 0ges  OeErS OE€LG | 00GZ  00SZ  00SZ | 00SZ  00SZ  00SZ 0osld
0es8 0€8 0ooL 0oorlL 00SL OlZL| 068C 068C  0O6EE | 0009 0009 0985 ool IN/IN  sapist/L/0

+2 L [ +2Z L 0 +T 1 0 +2 1 0 +2T L 0 +T L 0 +2 L 0 +Z L 0 suipnd “ju1jo 'oN
0000L 0006 0008 000L 0009 000S 000 000€5 ozis sser) Buppolg
(ww) ueds | soyey PUIM PUIMm

oG L 1YoHd JOOY (W) YIPIA PROT I)jey Suleld [elod
vZ3iavl



NV aN3

ONIOVdS INVYL XG0 =
HL1AIM AVOT IWVHd AN3

ONIOVdS INYd

(Z ONIOVS IWVYHA + | ONIOVAS FNVHL)S0 =

HLAIM QVOT 3WVHH TYNYILNI

Z ONIOVdS NN

| ONIOVdS INVHd

vy vy
v T # )
NITdNd e 2\1_131 NITENd NS Nnd ’
W\ v L.,wme - Tv4 ._.,wme
1,/ 8 3d01S 4004 z z 8 3dO1S 400d
NIMENd W\ m m m NITdNd MW M w
,‘ M z M W \\_M\ V4 133HS W <
2 5908 100 v m 8 3d07S 400,
NITNNd v NIT§Nd R
Suwn|od ,+¢,,
.. . 3U} Ul YIpim peO| 19835 ‘8BpL JO 3PS Yoes UO suljnid [euld)ul JO SMOJ 810W IO g YIM Jajel /sSni} 104
- - '$92169p G 7 Uey} Jayio yoNd Joou Ul Jsyel /ssniy o ubIssp 8y} 10} Se|ge} 8say} 8sn Jou o "¢
‘W Ul YIpIM peo| ubisap wnWixew ayj aie a|ge} 94} Ul senjeAay] 'z
‘A1063)eD BUIES B} JO SON|eA Y} UsamIaq uonejodisiul asn ‘ueds sjelpauiisiul Jo4 “|
'S2J0N
029 0c9 0¢9 Ol6 Ol6 098 oSl osvlL olel 0sle 0/0C ov/L olce 0Log 069¢ 09 0951 0951 00¢d
0SS 0SS 0c9 056 056 0olL6 0991 0991 oorlL 09/¢ 09S¢ ocre 0S4
oLs oL 0/S ovel O/LL 0EoL 00l N
0cs 059 059 0cL 0c6 0c6 0c6 09€L 09€L 08¢l 09le 09lc 008l olece 060€ 065¢ 06y (83144 oLov 0069 0679 0629 00¢d
0LS 0¢8 0c8 0¢6 ocrl ocrl osel (Va4 (VA4 080C ocly oL8¢e 009€ 0S4
0LL 0LL 0or8 0S8L 0S/L orSL 00l EN
0cL 0cL 0c8 OLoL oLoL OcllL Ovpl OorirL Oorvl OEle OEle 000¢ 08EE 08€E€E 0l8¢ 020S 414 0S0v 08v7. 0002 0/29 0006 0006 0006 00¢d
009 05/ 0SL 068 08¢l 08¢l oryL ocee 0cee ocle 098¢ 098¢ 05ce 0Er9 0565 0€95 0S4
0ocL 0ocL ocel 068¢ 0€LZ olire 00l IN/IN SapIs €
005 0€s 0/S 0cL 05/ 0SZ 060l OocllL 0E0L 09/1L 09/L oSyl 0l9¢ 0€S¢ OlLle Or8€ 085€ 0/¢E 0095 09vS 09rS 00¢d
059 059 0cL oclL 09LL 0/0L 0c0¢ 0/6L OoLL 0cee OLLE 006¢ 0S4
0c9 029 0/9 oSl oSyl orcl 00L4 N
0SS 0SS 0L9 05/ 082 058 080L oclLL OclL 0e9l 0/9L OorSL 0¢9¢ 0¢9¢ 09Le 068¢€ 0/LLE 0SLe [o]vas) 0EES 098Y ores O€l8 OElL8 00¢d
0L9 0L9 099 0/6 06 080L 0991l oeLL 009l olLoe 0E6C orSe 9454 0e9r Oocer 0S4
0c6 0c6 000L 09le 09le 0S8l 00L4 EN
098 098 096 08LL oeel orel 0691 0S/L 0S/L 055¢ 0c9C ole 0oLy 0oLy 08EE 0809 0685 494 0€68 0EE8 009/ 0006 0006 0006 00¢d
009 009 0cL 096 096 0e0L 0csL 0csL 0691l 009¢ 00/C olse 00y 085y 086€E 00SZ oves 09/9 0S4
ovyl oL 09GL 08€E 08€E 068¢ 00Ld4 IN/IN S9pIs T
0ES 0€S 009 0EL 0EL 0€8 0901 0901 060L 0/SL 009L 08l 0¢se 06v¢ 0/0C 0€LE 0l9€ 0E0E 0059 OELS 0/91 056/ 0682 0¢8L 00¢4
065 065 059 0E6 06 0/0L oLoL 099L 0/SL 006¢ 058¢ OEre 00y ocry ocey 0S4
54 088 088 086 0/0C 0/0C 06/1 00l N
008 008 068 060L 060L oeel 0861 0851 0col oree 08€C 00¢¢ 09/€ 00/E 060€ 095§ 0/ES OLSy 0618 Ov9L 0569 0006 0006 0006 00¢d
0/S 0/LS 059 088 088 0/6 o6EL 06€EL 06SL oLre oLve orec Oocer ovey 0€9€ 0002 0659 0829 0S4
0/9 0/9 (874 oLelL OLEL 09vL 060€ 060€ 0/9¢ 0ol EN
0S¢l 0S¢l oorlL OLZL OoLZL 0e6L (Va4 (VA4 0€S¢ 059¢€ 0cLE Obie 0/85 06/S 0c8y | 0698 008 0S0/L 0006 0006 0006 0006 0006 0006 00¢4
0Es 09 Oor9 069 006 006 0coL OLEL 0/EL olsL [O/4%4 [o74%4 06vC 09/E 098¢ 0/9€ 09/9 0€99 0/95 00SZ 00SZ 005/ 0S4
090L 090L OSLL 050¢ 0S0C 06¢¢ 0c8r  0C8y 08ly 00Ld4 CN/IN  s9pIst/L/0
+C L 0 +Z L 0 +Z L 0 +Z L 0 +Z L 0 +C L 0 +C L 0 +Z L 0 sujand jul jo "oN
0000L 0006 0008 000£ 0009 000S 000# 000€5 azg ssepy Suppolg
(ww) ueds 1ayey PUIM PUIM

0G"TT PN JOOY ‘(L) LPIAA PEOT Joey SWeld [BHOd

az31avl



NV aN3

ONIOVdS 3WVHL XG0 =
HLAIM avOT INvHd aN3

vy

ONIOVdS NS

vy

(2 ONIOVS FNVYA + L ONIOVS INVHASG0 =
HLAIM AVOT INVES TYNEILNI

Z ONIOVS FNVHS

L ONIOVJS 3N

# T o, , T
NITdNd s .Vm:u NIT¥Nd NS NN k ’
T P\ T
i, : T,
NITNd ,\ m @ m NIT§Nd 2 m @
W M qu m m \m\ TIvd 133HS m qu . .
"/ 1v4 133HS v & ®3d0oisd00y || ™ sea169p G| ueyy Jayio yoyd joou ul uind jo ubisep ay) Joj sa|ge) sy} asnjou oJ G
I/ 5 3d07S 3008 | B _ .
NITHNd v % NITHNd & E slayel jo Buoeds = ueds uling 7
‘SI8)jel [euIB1UI IO} UOIDeaI B (X7)
s|gnop ‘suljind ueds Ajdwis 10w 10 Z 104 ‘spoddns Jsyel g pue ueds ulnd | uo paseq S| uonoeal ay| ‘g
vy ! v vy 1 Jayel Bupoddns
B} UO (N]) Uonoeal ayy st 8|ge) ay) Ul anjeA pug ay) ‘wi ul ueds uind ay) sl 8|gey ayy ul enjeals| 8yl g
“A1062180 BWES 3] JO SN |eA BY) USSM]S UORR[OdIS1UI 8SN IPIM PRO| SjeIpauLISiul o4 |
:SSI0N
0L '0SEE 0L '009¢ 0L '006€ 0L '00cy 0L 0097 0€L'0SLy 0L '006Y 0'LL'00LS G'0L'05€S G'6'059S 08 ‘0009 0'2'05%9 0'9'05LL 0024
G°0L'00ST 00L'0592 001’0582 S'0L'00LE 00L'00ge G'6'00vE G'8'00S€ 0'8'059¢ G£'008€ 0£'0S0¥7 0'9'00gY 0'G ‘0591 S '00LS 0S4
G'Gosel GG '0SEL GG oSyl GG 0551 GG 00/L GG 0061 G'S'00Le G'G'0s€C 0'G ‘005 S'v7'009C 0¥ '008C G'€ ‘000 0°€ '00€€ oo N
0'€L'0SLy GzL'ossy 0ZL'000S 0'LL'00LS S'0L'00€S 00L ‘0575 06 ‘0599 G'8 ‘0065 080519 0£'0059 690069 G'G ‘005 S '00€8 0024
G'6'00vE 0'6'00S€ 5'8'055€ 0'8'059¢ G£'008€ 0/ '006€ 590501 0'9'00¢r S'G '00ry 0'G '059% S ‘0561 0% '05€5 G'€ ‘0065 oS4
G'G ‘006l G'G ‘050 5'G'00CC G'G‘oove 0'G ‘0S¥ 0'G'055¢ S '009C 005/ 0’058 G'€ ‘000 0€ '00C€ 5T '05rE G'C'008€ oo EN
G'6'0SSS 060599 580085 08 ‘05659 G/ '0519 0/'05€9 0£'0099 0'9'0589 G'G ‘002 0'G ‘0092 S '00L8 0 '05/8 0°€ ‘0006 00¢d
0£'056€ G'9'0S0% 0905y 09 052K GG '00vy GG '05SY 0'G 004y S ‘0061 0% '0S1S 0% ‘0075 G°€ ‘0085 0'€ ‘0529 G'Z 0069 0S4
S '055¢ S '059¢ 0 '00/C 0 '05/¢C G'€'058C G'€'056C G'€ ‘050 0€ '00C€ 0€ '05€€ G2 '005€ ST '05/€ 0 ‘0501 S'L'0Sty oo <N/ IN SOpIs €
G'€L'0S6€ ovL'oszy 0L ‘0097 0'€L'0SLy Gzl '006Y G'LL'0505 0'LL'0SCS 00L 0575 06005 S'8 ‘0009 S/ '0079 5'9'0069 GG 059/ 0024
G0L'056C GoL'0SLe 00L'00gE §'6'00vE 0'6'00S€ 5'8'009¢ 0'8'05/E G/ '006€ 02 '00Ly 0900 G°G ‘009 S 0561 0% ‘0575 oS4
G'G ‘0051 GG '009L GG '00/L GG 058l G'G 050 5'G'05¢C GG '0sve 0'G'055¢ S '059C 0’008 G'€ '056C 0°€ '00C€ G'C'055¢ oo YN
G°LL ‘0509 0'LL'00CS G'0L'05€S 00L'05¥S 560595 060585 580509 G/ '00£9 07/ '0099 590569 G'S‘oovL 0'G ‘0008 0 ‘0068 0024
G'8'059¢ 0'8'00/E G/'008€ G/ '006€ 02 '0S0r S90Sy 0900w GG ‘005 0'S ‘0047 S ‘0561 0 '00€S G005 0'€ '00£9 oS4
G'G'05Ce GG '00re 0'G ‘0S¥ 0'G'055¢ S '009C S '00LC 0 ‘008 G'€ '006C G'€ '050€ 0'€ ‘00CE 0€ ‘00vE G200/ 0'Z '00Ly oo EN
58’0565 0'8'0509 0'8'0529 S/ 0079 0/'0099 5'9'0089 0'9'00LL G'S ‘0oL 0G'0SLL S'00L8 0 ‘0078 G'€'05/8 G '0006 0024
09 052K 09 '05Er S'G 05y S'G '009% 0'G ‘007 0'G ‘00617 S ‘0509 07 '05¢S 0% '00SS G'€ ‘0089 0'€ ‘0029 57009 ST '0SvL 0S4
0 '05/¢C 0¥ '008C 0t '006C G'€'056C G'€ '050€ 0€'0SlE 0'€ ‘05¢E 0'€ ‘00vE 5'7'055€ G'C'0s/E 0'C ‘0001 0 '0Ser G'L'008y oo N/ IN S9pIs g
0€L'00CS GZL'05ES 0L '009S G'LL ‘0089 0'LL'0509 S'0L'05€9 0'0L'05/9 G'6'0S0L S8 '007L 08’008 0/'00€8 0'9'05/8 S'v ‘0006 0024
G'6'059¢ 0'6'008E 5'8'006€ 5’8’00y 0'8'05¢r G, '00Si G, '0SLy 020005 5'9°05¢5 G'G'05SS 0'S ‘0065 S ‘0079 G'e'oolL 0S4
G'G ‘050 G'G'00cC G'G ‘00ve GG '009¢ 0'G 00/ 0'G'058¢ S '000€ S '00CE 0% '00rE 0% ‘009 G'€'058¢ 0€ 0Sly ST '05S¥ oo N
S°0L ‘0079 S'0L'0599 00L ‘0069 S'6'000£ S'8'0SLL 08 '00£L G'L'0SvL 0£'059L 09’0582 G's'ools S '00v8 0t '05/8 0°€ ‘0006 0024
G/ '00SK S'2'059v 00581 0£'050S 5'9'052S 090575 GG '0595 GG ‘0065 06’0519 S ‘0579 07 '00£9 0'€ '050L ST '0SvL 0S4
0'G '058¢ S '056C S '050€ S '00CE S '0S€€ 0% '00S€ 0% '059¢ G'€ '008€ S'€ ‘0001 0'€ ‘00¢k G 005t 5'C 058y 0 '05€S oo EN
0£'0599 590549 09’0069 0'9'000£ G'G'0SLL 0'G '00€L S '0SvL 0% ‘0592 0 ‘0584 G'e'ool8 0'€ '00v8 G'T'05/8 0 ‘0006 0024
GG ‘0505 0'G 0515 06’0525 S '00vS S '055S 0 ‘0045 0% ‘0065 G'€'0509 0€ ‘0529 0°€ ‘0579 5'C'00£9 0T '050L S'L'oSwL 0S4
G'€ '00€€ G'€'05e€ 0€ '0S7E 0'€ '055€ 0'€ '059¢ ST '05/€ G'C'058€ G '000% 0z '00¢r 0 ‘007r 0'C 059 S'L'0S6 G'L'oses oo CN/IN _ sapIst/L/0
00S¥ 0oz 006€ 009€ 00€E 000€ 00sz oorz ooLz 008l 0051 oozl 0065 azg ssepy Suppolg
(ww) yIpIM peo] uipung uland pum pum

19¥0RIg :UORdBUUOY) ‘papoddng Aldwig :2dA] ueds ‘G| 1ydlid JOOY ‘Uondesy pue ueds ullung

v 3iavi



INVHE aN3

ONIOVdS JNVYL X§°0 =
HLAIM QvO1 3NV ANT

(Z ONIOVAS IWVHA + | ONIOVAS FNVHL)G0 =
HLAIM QYO 3Wvd IYNYILNI

ONIOVdS NS 7 Z ONIOVdS 3WYHH L ONIOVAS FNH 7
vy vy
i T v T
| )
7 NvdS NITand NVdS 7,:._131
NIT§Nd NITENd ’
1 T
1Tv4 133HS - 1IV4 133HS
8 3d071S 400y E 8 3d071S 400
NIT§Nd slg & ||_nmnd nw m @
M va M nm 1Iv4 133HS M wNv
A AT L H P ‘sea1bap Gz ueyr jayio youd jood ur uind Jo ubissp sy 1o} se|ge) 8say) asn jou oq G
8 3d07S 400¥ ﬁ % ‘sieyel Jo Buoeds = ueds ulng 4
NITYNd v NITdNd : h
‘SI9)jel [eullUl IO} UOIDeal 8] (X7) 3|gnop
7 ‘sulund ueds Aidwis a1ow 10 g 104 ‘spoddns Jsyel g pue ueds ulund | uo paseq sl uoloeal sy g
vy ! 1 v v Jayel Bupoddns ayy
UO (Npf) Uonoeal 33 SI 8|qe) 8Y) Ul 8njeA pugz 8y} ‘wwi ul ueds uiund ay) i 9|qe} auy Ul anjeals| ay| g
“A1062180 BWES 3] JO SN |eA BY) USSM]S UORR[OdIS1UI 8SN IPIM PRO| SjeIpauLISiul o4 |
:SSI0N
GeL'oole GeL'osce 0L '0S¥C 0L '059¢ 0L '006¢ 01’002 0L '0SS€ 0L 0007 0L '0SSY 0'€L'00LS 0ZL'009S 0'LL'00€9 06050/ 0024
00L'05SL 00L'059L 00L'008L 00L'056L SoL'0Sle S0L'05eT 0'0L'0092 S'0L'056C 00L'05e€ G'6'009¢ G'8'056€ S, '00vy 590509 0S4
GG 008 G'G'058 0'G ‘006 G°G ‘0001 GG '00LL GG ‘00l 0'G '00€L G'G'00SL G'S'00/L G'G ‘000 GG '00rC 0'G ‘008 S '05ce oo N
0L '00CE G'EL'00reE O'vL'00LE 0L '000¥ oYL '0ser 0L '0087 0'EL'00LS GTL'05rS G'LL'008S 0'LL'00£9 00L'0089 G'8'0S€L 020518 0024
G0L'0S€T 0'0L ‘005 00L'00/Z G0L'056C 00L'00ZE 00L'00re G'6'009¢ 0'6'008€ G'8'00LY S/ '00vy 0/'058v 0'9'05¢5 0'G ‘0085 oS4
G'G‘oocl 0'G ‘052l 0'G '0S€L G'G ‘0051 GG '059L GG ‘008l G'G ‘0002 G'G'0see 56’009 0'G ‘008 S '050€ 0% '00rE G'€'0s/E oo EN
G'€L'000S 0'€L'0SLS GZL'05€S 0L '0095 G'LL'0S8S O'LL'0S19 S0L ‘0579 00L'05/9 0'6'00LL 0'8'00SL G/ '0008 5'9'0598 0'G ‘0006 00¢d
G'6'005¢€ 5'6'059¢ 0605 G'8'056€ 5’8’00l 0'8 '00€r G/ '0SSy 0/'008v 5'9'0505 09°05€5 G'G'00/S S 0519 0% ‘0089 0S4
G'G ‘006l G'G 050 5'G'00CC G'S‘0ove G'G 009 0'G'05/C 0'G ‘006 S 050 S '05CE 0 ‘0S7E G'€'00LE 0'€ '056€ S '0ovy oo <N/ IN SOpIs €
0L '055¢ 0L '05/2 0L '056C 0L '00CE 0L '00S€ 01’058 G'eL'osey 0L '0087 0€L'002S 0L '0095 0'LL'0S19 0'0L'0089 0'8 055 0024
S'0L ‘0061 0'0L '000C 00L'0SLe 0'0L'05€C 00L'055¢ S'0L'0582 G'0L'0SLE 00L'00rE G'6'059¢ G'8'056€ 0'8'05ey 02'0587 09°05€5 oS4
G'G 056 0'G '000L GG 00LL G'G‘oocl GG '00€L GG 05yl G°G ‘009l GG '008L GG '050C G'G‘0ove 060542 S '050€ 0 '005€ oo YN
0L '058¢€ G'EL'00LY 0L 05k G'€L'008Y G'EL'00LS 0'€L'05€S 0L '0595 G'LL'0S6S S'0L'0079 00L'0589 G'8'00€L G/ '006L G'9'09/8 0024
G0L'0582 S'0L'0S0€ G0L'00ge 0'0L'007E 5'6'0SS€ 0'6'0S.€ G'8'056€ 0’8 '00¢r G, '00St 0£'058Y 690025 S'G'0595 S ‘0529 oS4
GG 05yl G'G'0SSL GG ‘059l G°G ‘008l GG 0561 G605 G'G‘0ove 0'G'059¢ 0'G'058¢ S '00LE O '05€€ G'€'059¢ 0°€ ‘0007 oo EN
SZL'00SS 0ZL'0045 S'LL'0065 0'LL'0S19 S'0L'05%9 00L'00£9 560569 G'8'05¢L 08 ‘0092 0£'0508 G'9'05€8 0'G'00/8 0% ‘0006 0024
0'6'058€ 58 ‘0007 0805y 08 '05er G2 '00St 0,05ty 0£'000S 5'9'002S 090575 G'G'05/S S 0019 0% ‘0099 Ge'oseL 0S4
GG '00€C G'G'0SvC 5'G'059¢ 0'G'05/¢C 0'G'058¢ St ‘000 S '0SLE O '05€€ 0% '00S€ G'€'00/E 0'€ '056€ S'C 0S¢y S'Z 00y oo N/ IN S9pIs g
0L '00LE 0L '0S6€ OvL'0Szy G'€L'009Y GeL'0s6v 0'€L'002S GZL'00SS G'LL'0S8S 0'LL'0529 0'0L'05/9 G'6'0SvL 5'8'05€8 590006 0024
0'0L'00£Z 00L '006C GoL'0SlE 0'0L'05€€ 5'6'00S€ 0'6'059¢ G'8'058¢ 5’8’00l 0'8 ‘00 0/'05Ly 5'9'002S 0'9'0585 0'G'05/9 0S4
GG ‘oopl G'G'00SL GG '009L G'G'05/L GG ‘0061 G'G'00Le GG '00€C G'G 009 0'G ‘008 S '000€ S '00€E 0 '00/E G'€ '00EY oo N
0€L'05¢S GZL'05YS 0ZL'0595 G°LL'0585 0'LL'0S19 S'0L'0579 0'0L'0089 56 '002L 0'6'00£L 08 ‘0508 0/'05€8 G'G'00/8 S'v ‘0006 0024
6'6'00/€ 0'6'008¢€ 6'8'056€ 0'8 ‘00ly 0'8 ‘00t G/ '00Sy 07057 070505 §'9 '00vS 090585 'S '05¥9 S'7'0569 0 '007L 0sl4
G'5'00Le G'G'05¢ee G'G ‘00ve G'G ‘009 0605/ 0'G'058¢ S '000€ S '00CE 0% '0S7€ 0% '00/E G'€ '050% 0€ ‘0551 0'€ '00€S oo EN
0'0L'0099 560049 060089 58’0569 0'8'00LL G'£'05¢L 02 '00vL G'9'009L G'G 0082 0'G ‘0508 S '05€8 G'€'00/8 0°€ ‘0006 0024
S, '00Ly 020581 07/ '0505 590525 59 °05¥S 090595 G°S 0089 0'G ‘0009 S 0029 00079 G'€ 0599 0°€ ‘0569 SCoovL oS4
S '056C S ‘050 S '00C€ S '00€€ O ‘057 0t '059¢€ G'€ '008€ G'€ '056€ 0€ 0Sly 0'€ '0Ser G '009% 0 ‘0061 0 '00€S oo CN/IN _ sapIst/L/0
00S¥ 0oz 006€ 009€ 00€E 000€ 00sz oorz ooLz 008l 0051 oozl 0065 azg ssepy Suppolg
(ww) yIpIM peo] uipung uland pum pum

1930eIg UOdBUUOY) ‘Papoddng Adwis :2dA] ueds ‘G 7 Udlid JOOY ‘uonoesy pue ueds uing

g8 31avl



A SIMPLE PITCHED ROOF FREESTANDING AWNING WITH
2 COLLAR-TIE FRAMES.

Design Parameters:

¢ Wind Class: N4 (W50N)

¢ Wind Blocking: 3 side blocked

* Building Projection (Rafter Span): 4800mm

* Building Width (Frame Spacing/Purlin Span): 4600mm
* Roof Pitch: 15°

¢ Cladding: FLATDEK® I, No foot traffic

¢ Connection: Rail behind post

?

ROOF SLOPE &
SHEET FALL

ROOF SLOPE &
SHEET FALL

|

PLAN SPAN 4800mm
(RAFTER FRAME SPAN)

WIDTH 4600mm
PURLIN SPAN / FRAME SPACING

EXISTING STRUCTURE BLOCKING 3 SIDES

STEP 1: SELECT CLADDING

Cladding span = 0.52x rafter span = 0.52x 4800mm = 2490mm.
From roof sheeting span table for wind class N4, 3 side blocked,
pitched roof and no foot traffic condition, FLATDEK® [1 0.42mm can
span up to 3000mm without intermediate support, which is suitable
for this example.

STEP 2: DETERMINE RAFTER SIZE

For collar-tie truss with 15° roof pitch, use Table 6A to select rafter size
and frame spacing. From step 1, we know FLATDEK® Il 0.42mm can
span between the eave and apex without intermediate support. So for
wind class N4, 3 sides blocked, 4800mm rafter span (use 5000mm)
and O row of intermediate purlin, the following collar tie truss load
width are available:

Rafter Truss load width (mm)
F1001 1080 < 4600/2 Not OK
F15015 2200 < 4600/2 Not OK
F20020 2760 > 4600/2 OK

For an overall structure width of 4600mm, the load width of each end
rafter frame is 4600/2 = 2300mm. therefore F20020 with load width
of 2760mm is suitable for this case. The collar-tie strut size is F15015 for
150 or 200 rafters.

STEP 3: DETERMINE PURLIN SIZE

For 15° roof pitch, use Table 8A to select purlin size. With
no intermediate purlin, the apex/rail purlin load width is
4800/4 =1200mm, the following purlin spans are available.

Purlin Purlin span (mm)
F100M 3000 < 4600 Not OK
F15015 4650 > 4600 OK
F20020 6450 > 4600 OK

Since the collar-tie rafter size is F20020, therefore F15015 and F20020
are both suitable for apex purlins. The rail size should be F20020 as
detailed on page 34.

STEP 4: CONNECTION DETAILS

For Apex connection refer to Connection detail P2. For Collar tie to
rafter connection refer to detail P10. For rafter to post connection refer
to detail P7. For Rail behind Post Connection refer to detail P6.

DESIGN OUTCOME




A SIMPLE PITCHED ROOF FREESTANDING AWNING WITH
3 PORTAL FRAME RAFTERS.

Design Parameters:

¢ Wind Class: N3 (W41N)

* Wind Blocking: 1 side blocked

* Building Projection (Rafter Span): 4000mm
* Building Width: T0000mm

* Roof Pitch: 15°

¢ Cladding: CUSTOM ORB®, No foot traffic

¢ Connection: Rail to side of post

T

ROOF SLOPE &
SHEET FALL

ROOF SLOPE &
SHEET FALL

|

PLAN SPAN 4000mm
(RAFTER FRAME SPAN)

BUILDING WIDTH 10,000mm

EXISTING STRUCTURE BLOCKING 1 SIDE

STEP 1: SELECT CLADDING

Cladding span = 0.52x rafter span = 0.52x 4000mm = 2080mm.
From roof sheeting span table for wind class N3, 1 side blocked,
pitched roof and no foot traffic condition, CUSTOM ORB® 0.42mm
can span up to 1800mm < 2080mm, therefore provide 1 row of
internal purlin between rail and apex, now the cladding span is
2080 / 2 =1040mm < 1800mm, ok.

STEP 2: DETERMINE RAFTER SIZE

For portal frame rafter with 15° roof pitch, use Table 7A to select

rafter size and frame spacing. It is unlikely that 2 frames will be able

to support a building width of 10m. Therefore start design selection
assuming 3 frames are required. Therefore the internal frame load width
is 10,000mm / 2 = 5000mm and the end frame load width is

5000/ 2 = 2500mm. From step 1, we know CUSTOM ORB® 0.42mm
requires 1 row of internal purlins. So for wind class N3, 1 sides blocked,
4000mm rafter span and 1 row of internal purlin, the following rafter
load width are available:

Rafter Truss load width (mm)
F10011: 1850 < 5000, Not Ok
F15015: 5630 > 5000, Ok
F20020: 9000 > 5000, Ok

Therefore F15015 rafter is suitable for both end and internal frames.
Collar-tie member is not required for portal frame rafter.

STEP 3: DETERMINE PURLIN SIZE

For 15° roof pitch, use Table 8A to select purlin size. With 1
intermediate purlin as determined from Step 1, the purlin load
width is 1040mm (use 1200mm) and the purlin span is 5000mm,
the following purlin spans are available.

Purlin Purlin span (mm)
F10011: 4850 < 5000, Not Ok
F15015: 7050 > 5000, Ok
F20020: 8750 > 5000, Ok

Therefore F15015 and F20020 are both suitable. The rail size should
be F20020 as detailed on page 34.

STEP 4: CONNECTION DETAILS

For apex connection refer to connection detail P2. For rafter to post
and post to rail connections refer to detail P5. For purlin connection
refer to detail P3.

DESIGN OUTCOME
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FOR SALES ENQUIRIES CALL 13 30 38
FORTECHNICAL ENQUIRIES CALL 1800 641417

® product and product brand names are registered trademarks and ™
product and product brand names are trademarks of BlueScope Steel
Limited trading as Lysaght.

The LYSAGHT® range of products is exclusively made by or for BlueScope
Steel Limited trading as Lysaght.

COLORBOND® steel, ZINCALUME® steel, BlueScope and the BlueScope
brand mark are registered trademarks of BlueScope Steel Limited.

© BlueScope Steel Limited January 2020 ABN 16 000 011 058. All rights
reserved.
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