Purlin Systems

2.3 SPECIFIC DESIGN — DHS PURLINS

2.3.1 INTRODUCTION

Dimond Hi-Span (DHS) Purlin Systems have been designed to comply with AS/NZS 4600:1996, based
on physical testing and analysis carried out by the University of Sydney, who are recognised for their
international expertise in the area of cold form design. The structural analysis software consisted of several
modules including cross-sectional analysis, an AS/NZS 4600:1996 design module, in-plane structural
analysis, and finite element laterial buckling analysis.

Methods in AS/NZS 4600:1996 for determining pure shear, combined bending/shear, lateral buckling
and distortional buckling have, in some cases, resulted in lower purlin capacities than previously
published. These are included in the design tables in this manual.

Appropriate design load combinations for each Limit State should be determined in accordance with AS/
NZS 1170:2002. It is recommended these be expressed as uniformly distributed bending loads (kIN/m)
and axial compression loads (kN) for direct comparison with the tabulated data in this manual.

Self weight of the DHS Purlin Systems is not included in any load tables and must be calculated as part
of the total dead load of the building elements supported by the purlin.

2.3.2 DESIGN CONSIDERATIONS

Data presented in this section is intended for use by structural engineers. Load situations other than
uniformly distributed and axial loads will require specific design.

Design Capacities in the Limit State format have been derived by the application of a capacity factor, f:

Bending f, = 0.90
Compression f, = 0.85

A design yield strength of 500 MPa has been used for DHS purlins and girts. This is in line with the
minimum specified yield for G500 material and is significantly less than the consistent minimum yield
stress in the G450 material used in manufacture.

Design capacity of the DHS Purlin System is largely dependent on the amount of restraint provided to
the purlin section. These design tables assume that bracing prevents both lateral movement and rotation
of the section at that point.

It is also assumed that screw-fixed cladding significantly prevents lateral movement of the flange to
which it is attached. Where this assumption does not hold, it is reccommended that the number of braces
required is specified such that the purlin load capacity, f W), is not less than the capacity for the Fully
Restrained case (FR).

Uniformly loaded bending capacities (kN/m) and axial compression capacities (kN) are given for purlins
and girts with 1, 2 or 3 braces. The Fully Restrained (FR) case may be used when the compression flange
is fully restrained against lateral movement.

The Serviceability Linear Load, W, (kN/m), is the load at which midspan deflection equates to span/150.
As deflection is proportional to loading, W loads may be factored by the deflection ratio for any
deflection within the limit of the linear load capacities.

Continued on next page
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Purlin Systems

2.3.2 DESIGN CONSIDERATIONS continued

As a guide to acceptable deflection limits for serviceability of DHS used as purlins or girts, for wind and
dead load actions, Dimond recommend the following limits:

*  Where there is no ceiling:
— Deflection for W, b Span/150
— Deflection for G b Span/300

e Where there is a ceiling:
— Deflection for W, b Span/200
— Deflection for G b Span/360.

For specific deflection limits reference must be made to AS/NZS 1170.0:2002.

These tables are intended for use where roofing or cladding is attached to one DHS purlin or girt flange.
Loads are assumed to be applied about the major axis of symmetry (X-X). Loads for intermediate spans
may be calculated by linear interpolation.

For roofs, the dead load of roofing and purlins is assumed to be tied across the ridge or into the
ridge beam for monoslope roofs. This avoids purlins sagging out of plane down the roof slope.

For walls, the following table gives the maximum allowable wall heights for Dimond bracing systems,
where the dead load of cladding and girts is assumed to be carried in tension to an eaves beam by
Fastbrace or brace channels. Specific design of the brace system and connections is required for wall
heights greater than the limits shown or where the bracing is designed to carry compression loads.

Maximum Wall Height
Purlin Thickness BMT (mm) Fastbrace | Bolted Channel Bracing
1.15, 1.25 5.0m 15.0m
1.45 6.5m 15.0m
1.75 8.0m 15.0m
1.95 - 15.0m

Basis to Table
1. Spacing between bracing lines and/or portal frames not greater than 3.5m.
2. Weight of cladding not greater than 6.7kg/m?.

In order to minimise deflections in the girt member, we recommend a maximum spacing between bracing
lines and/or portal frames of 3.5 metres.

Gravity type loads can be assumed to act perpendicular to the roof plane for roof pitches up to 10 degrees
provided the DHS purlins are placed with their flanges facing up the slope. For pitches greater than 10
degrees, load components about the minor axis of symmetry (Y-Y) should also be considered.

Specific design is required for loads suspended from DHS purlin systems (such as ducting and piping).
Hangers must be connected to the web of the purlins or to the bottom flange within 25mm of the web.
Under no circumstances should loads be hung off the purlin lips.

Specific design is required to AS/NZS 4600 when designing DHS purlins as truss or portal members.

Continued on next page
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2.3.2 DESIGN CONSIDERATIONS continued

The following table lists design capacities and distortional buckling stresses that were used in determining

the load span tables.

Distortional Buckling Stresses and Design Capacities in Compression, Bending and Shear

Compression Bending Shear

DHS f.N, £,M,, Jodx(TW) M. k, £V,

size (kN) (kN'm) (MPa) (kN'm) (kN)
DHS 150/12 94.7 6.93 413 5.82 7.80 14.03
DHS 150/15 133.4 9.60 526 7.93 7.53 27.27
DHS 200/12 101.2 9.85 321 8.62 7.62 10.06
DHS 200/15 142.8 14.15 409 11.82 7.45 19.78
DHS 200/18 188.9 18.96 498 15.21 7.33 34.31
DHS 250/13 123.3 15.00 290 13.36 8.03 10.75
DHS 250/15 153.6 18.82 339 16.40 7.89 16.53
DHS 250/18 203.3 25.29 412 21.18 7.73 28.54
DHS 300/15 161.9 23.85 271 21.39 8.00 13.83
DHS 300/18 214.6 31.89 330 27.74 7.83 23.85
DHS 350/18 222.4 38.37 301 33.48 7.70 19.97
DHS 400/20 270.1 53.28 300 45.29 7.51 23.50

* f.N: Design section capacity in pure compression, determined in accordance with AS/NZS

4600:1996 Clause 3.4.1 with f, = 0.85.

* f,M,.: Design section capacity in pure bending about the major (x) axis, determined in accordance
with AS/NZS 4600:1996 Clause 3.3.2 with f, = 0.95 and the web modelled as a single stiffened flat

element.

e £,M,,.: Design member capacity in pure bending about the major (x) axis based on failure by
distortional buckling, determined in accordance with AS/NZS 4600:1996 Clause 3.3.3.3 with
f, = 0.90. The corresponding distortional buckling stress (fodx(7W)) is determined using a rational
elastic buckling analysis of the whole cross-section.

* k,: Shear buckling coefficient for the web following the procedures outlined in Section R6.2 of the
ECCS document entitled European Recommendations for Steel Construction: The Design of Profiled
Sheeting (ECCS, 1983). The ECCS procedures provide a sound basis for determining 4, where a

stiffening swage is present in the web.

* f,V,,: Design shear capacity for a shear force in the direction of the y-axis, determined in accordance

with AS/NZS 4600:1996 Clause 3.3.5 with f, = 0.90.
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2.3.3 COMBINED BENDING AND COMPRESSION DESIGN

When purlins are designed to act under combined bending and axial loads, for example purlins
transmitting end wall loads to braced bays, interaction of combined bending and axial loads may be
shown in the following equations:

1. If N*/f.N, < 0.15, the following interaction equation may be used:
N* W.*

<1.0
chc i bebx

This is usually the case when purlins are used primarily as bending members near capacity and are also
required to take a nominal level of axial compression.

If N*[f_N_ > 0.15 then the following equations must be used:

) M LWy
£V, £y W)
N* W
3. N + fb“;/;x <1.0
where
N* = Design axial compressive load (kN).
£V, = Axial compression member capacity (kN) in the absence of other actions.
A = Axial compression section capacity (kN). Refer Section 2.3.2 Design Considerations.
7 = Design bending load (kN/m) about the x axis.
£,W,,. = Uniformly loaded bending capacity (kN/m) about the x axis.
Cx = Restraint coefficient about the x, y axes respectively.

It is reasonable to assume C,,, is 1.0 for unrestrained supports (i.e. simply supported) and
0.85 for restrained supports (end or internal spans).

nx 1 - [N*/chgx]
f.N,., = Euler buckling capacity (kN) about the major axis of symmetry (X-X).

a

Flexure about the minor axis of symmetry (Y-Y) is assumed to be zero. If biaxial flexure is expected,
specific design is required.

Solution of the interaction equation involves solving for the design axial compressive load (V*), yielding
the remaining axial capacity or directly substituting the known variables. These methods are illustrated in
the sample calculations in Section 2.3.11.3.

Where DHS purlins are designed to take solely axial load, the design of the bolted connections must be

considered. For example a DHS purlin designed as a load-bearing post, held top and bottom with bolts,
will likely be limited by the capacity of bolts used.

May 2004 Dim(}nd



puéu(]

SW2ISAS uIpIn g

uorssardwod ur qajy = (94-)

uorssardwoo up dry = (2a+)

710T 1290120

9661:009% SZN/SV Ul &' [ 9]qB], Y31M JUISISUOD SI PIST UONEION] :DION]

71C 08C | Ccll AN 6T | <ZSC €9 0LSZ | %L1 03¢ vIE | ¢Isl 0709 08C | ¢9¢1 61 TCIC | 896l | 0¢/00% SHA
081 L€T 8°08 96°0 091 | 9¢91 €zs 8y'8% | GHII ¢ee LLE | THEL 8'8% L€t | o< | 091 TToT | STIT | 81/0S€ SHA
9'L1 07T 129 760 HT | 9FII <0$ FTE | THOL 76T LLE | S9TT LTy 07T ¥'T6 S 98°¢T | 0201 | 81/00¢ SHA
<€l 781 T0¢$ €L0 w1 €68 18¢ 17T | S6S 76T 6,8 | L911 8'¢¢ 7’81 0°LL wl 90 6¥8 | S1/00¢ SHA
8¢l 191 Tes 09°0 060 0T, 8Ly €Iyl 6.8 S ¢Te 046 L0¢ 191 8'%9 06°0 01’8 198 | 81/0ST SHA
<ol 9°¢l 9°6¢ %0 9.0 9°¢ 19¢ L6°T1 70¢ S ¢Te I'26 8'¢T 9°¢1 %S 9.0 9.9 LIL | $1/0ST SHA
9'8 811 9'1¢ 6£°0 99°0 9% 06T Ly01 cTe 9% 9T¢ TL6 y'TT 811 8'9% 99°0 98°G 029 | €1/0ST SHA
801 0Tl 6'6¢ w0 65°0 (487 S%4 8¢ 97L 90T L'8C 8L y'TT 0Tl yey 65°0 yey TIL | 81/00T SHA
9'8 101 86T €¢0 6%°0 e 9¢¢ 96 957 90T 6'8C T8L 6'81 101 €9¢ 650 €9°¢ €65 | $1/00T SHA
9 T8 L0T <To 0%°0 16T 8¢T $0°y 80T L0T 1'6¢ ¥'8L (A9 T8 06T 07°0 06T €/% | T1/00T SHA
9'9 ¢/ 0T TTo 0£°0 LS yI¢ 9.1 yee <91 16T 1°6$ 9Tl €L T 0£°0 99'T Ly | S1/0ST SHA
6y 6¢ 9%1 91°0 $7°0 81’1 €T ¥l 891 991 €T 68 zor 6'¢ 81 ¥T0 €l I8¢ | T1/0S1 SHA
mEEmA: mEEmA: mEEmA: vEEeOﬂ vEEeOﬂ vEEwOﬁ NEE wEEaA: ~V=.=-.- ww wur wur mEEmA: mEEmA: mEEmA: vEEeOﬂ vEEwﬁﬁ NEE uond»g
Er)hay | (aanhay Xz (@Ea)for | (aanfor A2y My [ 4q £ b )z | Eahy Xz A X[ 8y SHA
SHITNAdOdd NOLLDAS FALLDHAIA SHIIYAdOUd NOLLDFS (SSO¥D) T1Nd
w/3 ¢/ Jo 3uneod duIz prepuels ay3 103 1Y PIILOD [2I0] B SIWNSSE SSEIA[ :DION]
@ 60L | 81¢ | 8% 4 L 6L | 901°0 |FLOT| <61 001 | 00% | 0Z/00% SHA
yeL | LT | €y 4 L LL | /800 | €88 <Ll 001 | 0S¢ | 81/0S¢ SHA
- 9¢L | 6¢¢ | 8¢ (A L L9 | 6L00 | 108 L1 001 | 00¢ | 81/00¢ SHA
N < 9L | 0% | 8¢ 4l L L9 | 9900 | 999 Sal 001 | 00¢ | S1/00¢ SHA
q ey T99 | 6T | €€ A 9 L9 | L9000 | 949 L1 ¢8 | 0ST | 81/0ST SHA
~ L£99 | €6T | €€ A 9 L9 | 9500 | €9°¢ 1 S8 | 0ST | S1/0$T SHA
° N I'/9 | ¥6T | €€ 1 9 L9 | 8500 | /8% Tl S8 | 0sT | €1/0ST SHA
X 4 809 | 197 | 8¢ 01 ¥ 79 | <s00 | 65 <Ll ¢/ | 00T | 81/007 SHA
< 90 mm_,m_w% ° 19 | T9T | 8C o1 4 9 | 9500 | 9% Sl 9 00T | S1/00T SHA
079 | €9 | 8¢ 01 ¥ 9 | 00 | 1€ <1 ¢/ | 00T |21/00Z SHA
R 196 | 6¢T | ¢t 01 i ¥S | €00 | BLE 1 ¢9 | 0SI | S1/0ST SHA
996 | 09T | €T 01 ¥ ¥ | 0€0°0 | 66T <1 €9 | 0S1 | T1/0ST SHA
1114 wur wu iging wu iigiig w w wu wu wur
" K o | % 1 q ! P | ) q a uonoag
ey sy pdaq W3 | SSE | sPwpHL, | PP | pdea SHA
Y a8emg
v SALIAdOdd NOLLOAS SHA ¥°¢°C




Purlin Systems

2.3.5 CONVERSION FORMULAE FROM POINT LOADS TO EQUIVALENT UNIFORM

BENDING LOADS

For DHS Purlins — Ultimate Strength

Formula W = F x Pf

Where W

Uniform bending load

F = Factor “F” from table below
P = Pointload v
L = Length of span

Type Symbol Factor “F”
Simple End or Lapped Lapped
Internal End Internal

One equidistant il
point load ~ PaN 2 1.75 1.75 1.5
One eccentric il
point load ~ PN 1.5 1.5 1.5 1
Two equidistant i i
point loads ~ PN 2.67 2.5 2.5 1.75
Three equidistant
point loads ~ vy oy PN 4 3 3 2.5
Four equidistant
point loads ~ Y Y ¥y ~ 4.8 4 4 3
Five equidistant
point loads A+ AR +A 6 5 5 4

These formulae are only applicable to DHS Purlins. Refer to the Top Notch Purlin Section 2.4.4 for Top

Notch formulae.

The formula assumes all point loads are equal in magnitude.

These factors “F” are an approximation to the pure derivation and are to be used as a guide only.
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Purlin Systems

2.3.6 INTRODUCTION TO DHS PURLIN SYSTEMS CAPACITY TABLES
The capacity tables given in Sections 2.3.7 and 2.3.8 relate to the following span configurations:

Single span — pinned at both ends.
End span — pinned at one end and fixed at the other.
Internal span — fixed at both ends.

Note: End and internal spans can be continuous or lapped.
No bolt slip or member rotation has been allowed for at fixed ends.

Use of end span tables with corresponding internal span tables assumes that the end span is
within plus 5% or minus 10% of the internal spans, provided that for a 3 span configuration
both end spans are reduced by the same amount. Otherwise specific design to AS/NZS 4600 is
required.

As a guide, single spans are used most frequently, particularly where purlins are set down between the
rafters. Deflections may govern on larger spans.

End and continuous configurations may be used where lower deflections are required.

Lapped end and lapped internal configurations are more economical on large purlin spans where better
strength and lower deflections are required.

—
[ ]
AN AN

Single span
L L L ‘
~ ~ ~ a
End span Internal span End span
L L
IA PaN AI

Double spans (use end span case)

L L L All lap lengths are to be a
— ) — ) minimum of 0.1 of the maximum
‘O‘IO L ‘O'IO L span, measured from bolt centre
~ ' = : : = ' AI to bolt centre each end of the lap,

Lapped Lapped Lapped positioned equally each side of
end span internal span end span the portal rafter. Refer detail N in

Section 2.3.16.15.
L L

"O.IO L4

| : ]

AN PaN AN
Lapped end spans

‘W‘ L = Span length

3\ E 3 <
yaN
0.05 L.OAOS L

>
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Purlin Systems

2.3.9 DESIGN OF BRACING SYSTEMS
2.3.9.1 INTRODUCTION

Dimond Fastbrace is the preferred bracing system for use with the DHS system for members up to and
including DHS 300/18. Continuous bolted channel bracing must be used for DHS 350/18 and DHS
400/20, and it may be used on all other sizes.

We do not recommend the use of brace channel and alternating sag rods as the load capacities for DHS
purlins provided in Sections 2.3.7 and 2.3.8 will not necessarily be achieved.

Specific design of the bracing system is required where bracing is used to support additional loads (other
than providing rotational and lateral restraint to the purlins), for example sprinkler pipes or ducting. For
further advice contact Dimond on 0800 ROOFSPEC.

All purlin configurations outlined in this manual require a minimum of one bracing line per bay to
achieve the published loads in the load/span tables. Any variation from use of Dimond bracing or
its location may result in lower load capacities and/or greater deflections (as purlins may twist out

of plane).

Use of Dimond bracing and its compatibility with the load capacities provided in Sections 2.3.7 and
2.3.8 is subject to the following:

1. The Purlins/Girts are bolted to cleats, and lapped members are connected as detailed in Section 2.3.14.

2. The brace length does not exceed 3.20m. For longer lengths, specific design is required as per Section
2.3.9.2. Shortest available fast brace length is 250mm.

July 2013 Dimé¢nd
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2.3.9.2 METHOD FOR BRACE DESIGN CHECK
The bending moment on each brace channel is determined by:
M*=0.75 fyw,,l,m if roofing or cladding attachment provides sufficient restraint to the
outside flange

or M*=1.5fw,, l,m if there is no additional restraint to the outside flange.

Where fjw,, = Uniformly loaded bending capacities from DHS load span tables
1, = I x h where / = putlin span, / = contributing length factor from below
m = distance from shear centre to mid plane of DHS purlin web from below.

M* must not exceed the brace member capacity My, given below.

Contributing length factor (h) Dimension (m)

Span Type No. of Brace Lines DHS -
1 2 3 Member (mm)
Single 0.50 | 031 | 0.25 150/12 33.2
End 0.50 0.31 0.25 150/15 32.9
Internal 0.50 0.31 0.25 200/12 36.3
End Lapped 0.475 0.295 0.24 200/15 35.9
Internal Lapped 0.45 0.28 0.23 200/18 35.6
250/13 38.3
250/15 38.1
250/18 37.8
300/15 42.8
300/18 42.6
350/18 41.6
400/20 40.1

Bracing member moment capacity (M),)

Maximum Brace less than or
Length (m) equal to 3.2 34 3.6 3.8 4.0
M, (kNm) 0.50 0.48 0.45 0.41 0.38
Notes:

1. For brace lengths less than 3.2m, the brace capacity is limited by cleat connection rather than the
brace channel.

2. The moment capacities given above do not apply where additional loads are connected eccentrically to
the web of the brace channel. We do not recommend connecting additional loads to the flanges or lips
of the brace channel.

October 2006 D ian d



Purlin Systems

2.3.9.3 BRACING CHANNEL SECTION PROPERTIES

)|
t |
CG
=) @ > x
J] =1
a
B
Tabulated properties are based on full unreduced sections.
DxB t Mass | Weight | Area | | A I, 1, A COLUMN PROPERTIES
CODE 6. 4 6 4 3
mm mm kg/m kN/m mmz | mm | mm | (10°mm") | (10° mm*) | (10° mm®) J(mm") I, (10°mm’)
DB89/12 | 89x34 1.15 | 1.52 | 0.015 | 1863 | 6 | 9.17 | 0.223 0.024 5.002 84.13 0.040

Note: Mass assumes a total coated weight for the zinc coating of 450 g/m?
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2.3.10 DESIGN OF CONNECTION SYSTEMS

The following table sets out the bolt connection capacity for the different steel thicknesses used with
DHS Purlins when checked for end tearing and bearing. Bolt shear capacities are also included for grade

4.6 and grade 8.8 bolts.

Details of single bolt connection capacities for DHS Purlins and Girts

Bolt dia. Failure mode Steel capacity (kN) Bolt shear
(mm) for varying steel thicknesses (mm) £V, (kN)
1.15 1.25 1.45 1.75 1.95 | grade4.6 | grade 8.8
12 Tearing f‘{r 13.6 14.8 17.2 19.2 21.3
Bearing V), 12.9 14.0 16.3 18.1 20.2 15.1 31.4
16 Tearing fV; 13.6 14.8 17.2 19.2 21.3
Bearing fV/, 17.2 18.7 21.7 24.2 27.0 28.6 59.3
20 Tearing £V} 13.6 14.8 17.2 19.2 21.3
Bearing fV, 21.5 23.4 27.1 30.2 33.7 44.6 92.6
Notes:

1. All capacities are in accordance with AS/NZS 4600:1996.
2. Bolts are assumed to comply to AS1111 or AS1252.

3. All connections are assumed to have one washer under each of the bolt head and the nut (or the portal
cleat acting as one of the washers).

4. Calculation of tearing capacity assumes a 38mm edge distance.

5. The maximum structural ductility factor used for seismic loads must be less than 1.25.
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2.3.11 DESIGN EXAMPLES
2.3.11.1 EXAMPLE: PURLINS, SINGLE AND LAPPED

Loadings

Dead Load, G = 0.12 kPa Live Load, Q = 0.25 kPa Snow Load, S, = 0.50 kPa
Outward Limit State Wind Loads, W, = —0.95 kPa and W, = —0.66 kPa

Inward Wind Loading is not significant for this roof.

Building Constraints

Portal Spacing, Lp = 7.5m Rafter Length, Ly = 16.0m (distance from eaves purlin to ridge
purlin)

Roof Pitch = 10 degrees Roofing Profile = BB900 x 0.55mm BMT

Critical Design Load Combinations for the Ultimate Limit State (from AS/NZS 1170)

) Wrsd = 1.2G+1.5Q = (1.2x0.12) + (1.5 x 0.25) = 0.52 kPa

i) WHpsd = 1.2G+S,+cQ = 1.2x0.12 + 0.50 + (0.0 x 0.25) = 0.64 kPa

i) WrysT = 0.9G + W, = (0.9x0.12) + (- 0.95) = —0.84 kPa

Critical Design Load Combinations for the Serviceability Limit State

) Wrged = Lp/300 under G & c]Q = (0.12 + 0.0 x 0.25) x 300/150 = 0.24 kPa

i) WxgT = Lp/150 under W, = -0.66 = —0.66 kPa

For i) we have converted the load by a factor of 300/150 in order to compare the load directly with W in
the DHS load span tables as these are based on span/150.

Optimise Roofing Profile Spans

In this case we have a restricted access roof where the point load requirement limits the intermediate

span of the BB900 x 0.55mm BMT profile to 3.0m. End spanning capability of the roofing is reduced to
2.1m, i.e. 70% of the intermediate span. Generally these spans will not ‘fit’ the rafter length exactly, hence
the requirement to optimise.

The optimised roofing profile intermediate span is based on the rafter length and the number of purlins,
Np (assuming at least four) and is given by the term: Ly, = Lpy [ [Np— 1.6]

Try 6 Purlins,  Lg; = 16.0/(6 - 1.6) = 3.64m No good
Try 8 Purlins,  Lg; = 16.0/(8 — 1.6) = 2.50m Not controlling
Try 7 Purlins, Ly = 16.0/(7 — 1.6) = 2.96m Intermediate spans and 2.07m edge spans

From this, 7 purlins are required and the purlin spacings may be rationalised to 2.9m intermediate spans
and 2.0m spans at the sheet ends.

Continued on nextpage
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2.3.11.1 EXAMPLE: PURLINS, SINGLE AND LAPPED continued

1. Single Span Purlin Design

Assuming the top flange of the DHS purlin is restrained by screw-fastened roof sheeting. (If the top
flange is not fully restrained then use the load capacity for the 1, 2 or 3 brace case as appropriate to check
both uplift and gravity combinations.)

Try DHS 250/18 Purlin
Check design capacities (using those given in the single span DHS load span tables): W*j; g <f, Wy,

WHsb = 29x0.64 = 1.86 kN/m < FR, 3.01 kN/m - OK
Wi st = 29x-0.84 = —244KkN/m <2 Braces, 3.01 kN/m .. O.K.
Check deflections

W T = 29x-0.66 = -1.91 kN/m < W, 1.94 kN/m - OK

Therefore use DHS 250/18 purlins at 2.9m intermediate spacings and 2.0m at sheet ends, with 2 rows of
Fastbrace (or standard bolted DB89/12 braces) brace channels per bay.

2. Lapped Span Purlin Design

a) End Bays

Try DHS 200/18 Purlin

Check design capacities (using those given in the lapped end span DHS load span tables):
Wurs <, Wiy

WHiLs¥ = 29x0.64 = 1.86 kN/m < FR, 2.76 kN/m - OK
WorsT = 29x-0.84 =  —2.44kN/m <1 Brace, 276 kN/m .. O.K.
Check deflections

W T = 2.9x0.66 = -1.91 kN/m < W, 2.68 kN/m - OK

b) Internal Bays

Try DHS 200/15 Purlin

Check design capacities (using those given in the lapped internal span DHS load span tables):
Wyrs <ty Wi

WHis¥ = 29x0.64 = 1.86 kN/m < FR, 3.49 kN/m . OK

WorsT = 29x-0.84 = —244KkN/m  <1Brace, 349 kN/m .. O.K.
Check deflections
W T = 2.9x0.66 = -1.91 kN/m < W, 4.84 kN/m .. OK

Therefore use,

End Bays: DHS 200/18 purlins at 2.9m intermediate spacings and 2.0m at sheet ends, with 1 row of
Fastbrace (or standard bolted DB89/12 braces) brace channels per bay.

Internal Bays: DHS 200/15 as per the end bay purlin spacings and bracing layout.

In the calculation of wall elements, optimisation follows the same logic as illustrated for roofing with the

exception that foot traffic limitations do not apply, leaving the spanning ability of the cladding dependent
on face loads caused by wind.

October 2006 D ian d
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2.3.11.2 DEFLECTION CHARACTERISTICS

a) The W, loading for a DHS 250/18 purlin on a 9.0m single span is 1.13 kN/m. It is desired to limit the
DHS purlin deflection to span/200.

Therefore the serviceable load in the DHS purlin at a deflection of span/200 is expressed as:

1.13 x 150

b) The design Linear Load for deflection of a DHS 250/18 on a 9.0m single span has been calculated as
0.94 kN/m.

The relative deflection is shown as, 0.94 x span ~_ span
1.13 x 150 ~ 180
The actual deflection is then, span - 9000 mm o
180 180 -

2.3.11.3 COMBINED BENDING AND COMPRESSION

There are three equations governing the design for combined bending and compression. Assuming there
is no minor axis component for flexure, where N*/f, IV, < 0.15.

Using the purlin example, option 2 for a DHS 200/18 on a 7.5m lapped end span with 1 brace, the
DHS purlin is required to resist a 4.0 kN axial load (resulting from wind on the end wall) in addition to
the W*;; ¢T load combination. The remaining axial capacity is checked given the known flexural loads:

W,* = 244 kN/m (Design uniformly distributed bending load; W*;;sT)

£,W,. = 2.76 kN/m (Uniformly loaded bending capacity from load span tables)

N* = 4kN (Design axial compressive load as calculated)

f.N, = 48.08 kN  (Axial compression capacity from loan/span tables)

Solving for N¥

N* = (1 - b% ) £, (solving equation 1 in section 2.3.3)
- (1-22) 48.08 - 5.57 N> 40KN - OK

Check N*/f.N,<0.15 for the above formula to remain valid: 5.57/48.08 = 0.12 .. O.K.

If the above formula is not valid, i.e. N*/f.N, > 0.15, then N* needs to be solved to satisfy whichever of
the following equations gives the lowest NV* value.
N* me‘vx*

— + — 2 <10 (solving equation 2 in section 2.3.3)
Ych Yb%xU

N* 1- £, (solving equation 3 in section 2.3.3)
g¢q

bWb

August 2007 D ian d
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2.3.11.4 EXAMPLE: BOLT SIZING

Taking the previous purlin example option 1 where we have a single span DHS 250/18 purlin spaced at
2.9m apart, with 2 rows of bracing.

Ciritical load combination (ULS) = 0.84 kPa
This converts to design shear force at the supports, V*=0.84 x 2.9 x 7.5/2 = 9.14 kN per end

connection.
As there are 2 bolts at each end V*=9.14/2 = 4.57 kN per bolt.
From the connection capacities given in Section 2.3.10 for 1.75m thickness.

Try 12mm diameter bolts

End tearing 7 = 19.2 kN per bolt
Bearing tv, = 18.1 kN per bolt
Bolt shear £V, = 15.1 per grade 4.6 bolt > 4.57 - O.K

2.3.11.5 EXAMPLE: SPECIFIC BRACE DESIGN

Consider a design case with purlin span 10m.
Ultimate uplift design load 1 kPa.

Desired purlin spacing 3.6m on internal spans.

Proposed purlin design

DHS 300/18 on internal lapped spans. 1 row bracing using Fastbrace.

Design load = 1 kPa x 3.6m = 3.6 kN/m

This is less than f,w,,, = 3.85 kN/m from DHS load span tables. - O.K.

Check brace capacity.

From Section 2.3.9.2.

Bending moment on the brace channel.

M* = 0.75 fw,, 1, m, assuming screw fixings of the roof sheets will restrain the top flange, where f,w, . is
the purlin capacity. (Note: The designer may choose to use the design load instead of f,w,,,, although it is
recommended that brace strength is designed to match the purlin capacity.)

In this example, use f,w,, = 3.85 kN/m.

1, = 10 x 0.5m (contributing length factor table)

m = 42.6mm (distance from shear centre to mid plane table)
Therefore, M* = 0.75 x 3.85 x 5 x 0.0426

=0.61 kNm

Brace member moment capacity

M= 0.45 kN/m < 0.61 kN/m (bracing member moment capacity table)
Therefore, either reduce purlin spacing or use 2 rows bracing.

Check for 2 rows bracing
l, =10x0.31 (contributing length factor table)
M* =0.75x 3.85x 3.1 x 0.0426 = 0.38 kN/m < 0.45 kNm. .. O.K.
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2.3.12 OPTIMISATION

Introduction

Dimond offers a roofing/purlin optimisation service for engineers and specifiers. Given the site variables
and design constraints relating to a building, the most cost effective Dimond roofing/purlin combination
can be generated.

This service may be used in the conceptual design phase to assist your forward planning and/or at the
detailed design phase as you finalise the design. For further information fill out the Optimisation Form in
this section or visit our website www.dimond.co.nz and view under the Architects and Specifiers section.

Terms of Use

It is intended that the design engineer check, detail and make amendments as necessary in order to
approve the design for construction and to ensure compliance with the relevant codes of practice in
relation to building.

Benefits
The roofing/purlin optimisation service has the following benefits:

* Allows a cross-check on design from a reliable, trusted source.
* Provides the most structurally efficient and economical roofing/purlin solution.
* Helps finalise purlin sizes and roof selection early in the design process.

* Reduces risk of unforeseen design issues later in the project, for example step detailing for roof lengths
greater than 25m.

* Enables timely coordination of the material availability for the project minimising time delays and
programming issues.

May 2004 Dimé¢nd
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2.3.12.1 OPTIMISATION SERVICE FAX FORM

To: Dimond,
Attention: ROOFING/PURLIN OPTIMISATION SERVICE

o2 s RS T (Design Engineer)
COMMPANY: ittt ettt e b e bbbt bbb e et e s et e s e bt et e bt e b e eb e b saeeb e b s b e b e b e s e e ese e e e s eneeaeenes
Telephone: .....coeveueeiriniriciirccreecer s Facsimile: .ooveivivinieiiiiccccccce e

JOD INAME/LLOCATION: ..uvivvitieiietieiieeteeieeteete et etesteeaesseebeessesseesaesseessesseasaesseassesseassesseessesesssessenssenseessanseessenseensesseensns

]
Code Variables to AS/NZS 1170

Terrain Category: .ccoveveveerenrereinineerereereneerereenesreneeeees Internal Pressure Coeflicients: .......cocoeeeeeirerecinnnenene.
Wind Region: .....coceeeiririeieeninniecininerccinereveeeseseenenne Dead Load: ..ccoevivieicininiiecinccirnecceneeece e,
Elevation (above sea level): ........ocovvvviiviiiviiciiiiiiceeeis | B e Ve SRR
Misc. Code Multipliers: .......coeeieiviererccinnerccnininerecenns Snow Load: ..ccoiviiieiiiiccc e
Purlin Deflection Limit and Loading Regime: ......occceoiniiieieininiiiiiinicceeecteeectsee et
Geometry

Building Type: Gable L1 Monoslope L1 Other (sketch) [ Bay Centre OPtions: .......cevereereeererereeseeeeerieeeeeerereaeenen.
Overall Dimensions .......cccveeereineinieinienineneseneeeneeeees Preferred Purlin Centres Max:.............. Min:....cceuene
ROOF PItch: e Purlin Size Limitation: ......cccececevveuenneee.

Ridge Height: ..o Roofing Profile Options: ........ccccocceviiiiciiininiccinicnan.

Foot Traffic Requirements for Roofing

Service Category Description (please tick)

1. Unrestricted-access roof ~ Expect regular foot traffic to access the roof for maintenance work and able to walk
anywhere on the roof. No congregation of foot traffic expected. O

2. Restricted-access roof Expect occasional foot traffic educated to walk only on the purlin lines, in the profile

pans, or carefully across two profile ribs. Walkways installed where
regular traffic is expected, and “Restricted Access” signs placed at access points. (]

Sketches and Comments

September 2009 D ian d
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2.3.13 DHS MATERIAL SPECIFICATION

Dimond Hi-Span Purlins are manufactured by roll forming galvanised steel coil produced to
AS 1397:2001.

Base Metal Thickness,  Steel Grade  Yield Strength,  Standard Zinc
BMT (mm) _}j, (MPa) Weight, Z
(g/m?)
DHS Purlins and Girts <15 G500 500 7275
> 1.5 G450 450 7275
Tolerances Depth +/— 2mm
Width +/— 2mm
Hole Centres +/—1.5mm
Length +/— 6mm
Web/Flange Angle 89-93 degrees

Z 450 zinc weight coil can be supplied with order lead times of up 12 weeks. Please discuss with Dimond

on 0800 775 777.

2.3.14 SHORT FORM SPECIFICATION - DHS PURLINS AND GIRTS

The purlin system will be Dimond DHS (1), manufactured from G450-G500 grade steel with a

(2) g/m? galvanised zinc weight.

The sizes, lengths, span configuration and lap lengths (where required) are as detailed on the drawings.

All hole sizes, hole shapes and positions are as shown on the drawings.

The bracing system is to be (3). The bracing channel size is 89mm x 1.2 thick galvanised with a
(2) galvanised zinc weight.

All bolts to be (4) grade, (5) diameter, (6) finish.

Choose from

(1) 150/12, 150/15, 200/12, 200/15, 200/18, 250/13, 250/15, 250/18, 300/15, 300/18, 350/18,
400/20

(2) Z275 0rZ 450

(3) Fastbrace or bolted channel bracing
(4) 4.6 0r8.8

(5) 12mm or 16mm

(6) Electro galvanised or hot dip galvanised.

October 2006 D ian d
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2.3.15 DHS COMPONENTS
2.3.15.1 FASTBRACE

Product Description
Fastbrace is a lock-in bracing system which uses cleats with specially shaped lock-in tabs attached to each
end of a 89 x 12 bracing channel, for use with DHS purlins up to and including DHS 300 series.

Pairs of Fastbrace are fitted from each side of the DHS purlin through prepunched 18mm diameter round
bracing holes and are locked together, minimising erection time.

When a line of Fastbrace has been installed, the system provides resistance to restrict lateral movement of
the DHS purlin and also supports the purlin flange.

Limitations for Use
The end brace at the first and last bracing points is secured using the standard bolted connection on the
outermost cleat end.

To ensure straight alignment of the bracing system, the bracing holes can be offset by 25mm over the last
purlin spacing to accommodate a bolted cleat. If this is not achieved, an angle of less than 2 degrees from
a straight alignment is created, which in most cases is negligible and acceptable.

At the ridge, the lower bolt position is used to tie the bracing lines each side together using a sag rod.
Where back to back DHS purlins are used, bolted end brace components are required each side.

The durability of zinc coated products is dependent on the environment it will be used in, the grade of
the zinc coating and the amount of maintenance that will be carried out over the life of the product.

Refer Section 2.1.3 Environments for further guidelines.

Maintenance
Must be carried out in accordance with Section 2.1.6 Maintenance.

Handling and Storage

The Fastbrace system is delivered to site, usually strapped together, marked in bundles for installing in the
same area of the roof structure. Refer to Section 2.6.2 Handling and Storage.

Material Specification

Base metal Steel Yield Standard
thickness (BMT) grade strength zinc weight
(mm) jg, (MPa) Z (g/m?)
Bracing channel 1.15 G250 250 450
End cleats 2.00 G250 250 450
Tolerances:  Length + 2mm
Depth + lmm
Width + 1lmm
Web/flange angle 89 to 93 degrees
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2.3.15.1 FASTBRACE continued

N3
/]

October 2006

Purpose made sag rod

General Arrangement of the Fastbrace System

Standard Brace »

This is the standard Fastbrace component used
almost everywhere in the system. It locks into
other standard brace components, adjustable
brace components, or end brace components.

<Adjustable Brace

This is the adjustable component in the
Fastbrace system and is used where some level
of adjustment on the purlin line is required.
The purlin is adjusted into line and the
12mm diameter hex flange bolts on the brace
tightened. The adjustable brace offers up to
20mm of adjustment.

End Brace »

End brace is used at the end of a purlin
bracing line, i.e. eaves or ridge, each side

of a roof step, or at top and bottom girts

on a wall. The end brace locks into either
standard or adjustable brace at one end and
is twisted between the purlin lips and bolted
into position at the other end.

Adjustable End Brace »

Where the end purlin spacing is less than
800mm, an adjustable end brace with a
bolted end cleat is available, as twisting of
the end cleat is not practical. The adjustable
cleat can be rotated up to 15 degrees from
normal, to accommodate the change in
angle from vertical portal to the roof slope

of the rafter. Bolted cleat through
bolted elongated holes
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2.3.15.2 BOLTED CHANNEL BRACING

Product Description

The Dimond bolted channel bracing system uses cleats, clinched at each end of a 89 x 12 bracing
channel, which are fastened through the DHS purlin with two bolts each end. Bolted channel bracing is
used with the full DHS purlin range (DHS 150 to DHS 400 series).

This system uses bolted channel bracing between all purlins in the bracing line. Refer Section 2.3.9.1 for
design basis.

At the ridge, the lower hole position is used to tie the bracing lines each side together using a sag rod.

Limitations for Use

The durability of zinc coated products is dependent on the environment it will be used in, the grade of
the zinc coating and the amount of maintenance that will be carried out over the life of the product.
Refer Section 2.1.3 Environments for further guidelines.

Maintenance
Must be carried out in accordance with Section 2.1.6 Maintenance.

Handling and Storage
The channel bracing system is delivered to site, usually strapped together, marked in bundles for installing
in the same area of the roof structure. Refer to Section 2.6.2 Handling and Storage.

For the material specifications of the bracing refer to Section 2.3.15.1.

Components

Bolted Channel Brace
This is the standard component used in the bolted channel
bracing system and is used almost everywhere.

Adjustable Bolted Channel Brace

This is the adjustable component in the bolted channel
bracing system and is used where some level of adjustment
on the purlin line is required. The purlin is adjusted into
line and the 12mm diameter hex flange bolts on the brace
tightened. The adjustable brace offers up to 20mm of
adjustment.

May 2004 Dimé¢nd
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2.3.15.3 PORTAL CLEATS

These are typically supplied by the fabricator or installer and welded on to the portal frame. Cleat
thicknesses range from 6mm to 12mm thickness. The hole centres are laid out to suit hole punchings in
the DHS purlin, refer to Section 2.3.16.3 Hole Locations for details. The cleat height may need to be
increased where an expansion step in the roof is detailed.

2.3.15.4 SAG RODS

Alternating sag rods and channel have been superseded by the use of Fastbrace and the bolted channel
bracing as the preferred bracing method. However the rods are still used as a cranked sag rod at the

ridge to join each side together. Usually supplied by the steel erectors and fabricators in 12mm diameter
engineering round bar grade 250 MPa, galvanised or electroplated finishes, with double nuts and washers
each end. Where loads require, 16mm diameter engineering round bar can be used.

2.3.15.5 TIMBER STRIP

Timber strip battens are fitted once the netting is in place to avoid roof insulation squashing down, over
the purlin, as the roofing is screwed down.

Usually supplied and fixed on site by the fabricator. However Dimond recommend using an ex

50mm x 50mm timber batten or a depth of batten equal to the thickness of the insulation gauged two
sides and treated to H3.1 timber preservation such as boric or LOSP (low, organic solvent preservative).
The CCA treatment process should be avoided, due to chemical contact with galvanised surface.

The batten is fixed onto the top flange of the DHS Purlins, once the netting or safety mesh has been laid
on the structure. Fixings to be 10g — 16 x 75mm. Countersunk rib head — wingtek. The coating finish is
a zinc plated AS 3566 class 2 finish. Longer, other types of fixings may need to be considered when the
timber depth is greater than 65mm.

Spacing of the wingteks is dependent on the DHS material thickness it is being fixed into. Refer to
the following table.

DHS Purlin BMT Max. screw
(mm) centres (mm)
1.15 250
1.25 t0 2.0 300

At these centres, the maximum outward load on the nailing strip is 5.0 kN/m.

March 2013 Diand
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2.3.16 DHS CAD DETAILS

DHS CAD details are shown in this section. For the latest DHS CAD details, please download from the
Dimond website www.dimond.co.nz. Follow the steps below:

. Log in to the Architects/Specifiers section.

. Click on the green “Structural Systems Manual” button.

. Click on the “Download CAD details” button.

. Select from product list shown to view CAD details available for that product.

BN N =

Please note all of these details are to be used as a guide only and are not intended for construction.
Specific design details are required to be provided by the design engineer.

2.3.16.1 DHS PROFILES

[l

DHS 150 DHS 200 DHS 250

- [
.

EETNN

DHS 300 DHS 350 DHS 400

/ =\ PROFILES

CADREF: 52_DHSPuriinProfiles

Not to scale.

Continued on next page

August 2007 D ian d



Purlin Systems

2.3.16 DHS CAD DETAILS continued

2.3.16.2 RECOMMENDED DIMENSIONS OF PORTAL CLEATS FOR USE WITH
DHS PURLINS & GIRTS

4 4 4
4+ 4 &
4 4 4
4 & 4 4+ 4 & & 4 4
LLLLLLLLL LULLL LI LU N L
PORTAL END PORTAL INTERNAL PORTAL END PORTAL INTERNAL PORTAL END PORTAL INTERNAL
SUPPORT CLEAT SUPPORT CLEAT SUPPORT CLEAT SUPPORT CLEAT SUPPORT CLEAT SUPPORT CLEAT
DHS 150 DHS 150 DHS 200 DHS 200 DHS 250 DHS 250
. . + & <
- & 4
4 & 4 4+ & & 4 4 4
S HLLLLLLLLLL L LU LU LU L
S:F%F:)TF‘I\'I'L;T‘EDAT Pgl?l;rlfcl)-FI#TCELFg\l‘\"\rL PORTAL END PORTAL INTERNAL PORTAL END PORTAL INTERNAL
DHS 300 DHS 300 SUPPORT CLEAT SUPPORT CLEAT SUPPORT CLEAT SUPPORT CLEAT
DHS 350 DHS 350 DHS 400 DHS 400
/ =\ PORTAL CLEATS
-_— CADREF: 60_DHSPortolCleats
150 MM MIN 80 MM MIN
¢ 82 ¢
b o ¢ R0l ¢
x > x >
5 & € 5 ¢
m [an]
HHHH\}HHHH\ HH\}\HH
¢ ¢
CLEATS AT INTERNAL CLEATS AT END SUPPORTS
SUPPORTS (NOT SUPPLIED BY
(NOT SUPPLIED BY DIMOND) DIMOND)
DHS PURLIN DIMENXSIONS
150/12 AND 15 a 80 150
200/12, 15 AND 18 48 120 200
250/13, 15 AND 18 53 160 250
300/15 AND 18 60 200 300
/ =\ CLEAT DIMENSIONS 35018 65 240 340
\:J CADREF: 61_DHSCleatDimensions 400/20 70 280 380

Not to scale.

Continued on next page
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2.3.16 DHS CAD DETAILS continued
2.3.16.3 HOLE LOCATIONS

2y G —
DHS 200 DHS 250

DHS 150

127
///////JTWW/////////J
12

127

mmmm

/ e
/ °

DHS 400

o
|

DHS 350

/ R

/ ag
|

/2
B
-

N
E57

DHS 300

/ =\ STANDARD HOLE LOCATIONS

- CADREF: 62_DHSStandardHoleLocations

Note: Holes cannot be punched in the areas shown as #/my
in the diagram above.

ﬁiﬁ ﬁ
SR () -

/ =\ ELONGATED HOLES DETAIL

— CADREF: 119_DHSElongotedHolesDetoil

PURLINS

HOLE SIZES FOR DHS
PURLINS & GIRTS

/ =\ FASTENING TO CLEATS
- CADRER: GA-onSFostenngtocieots HOLE DIMENSIONS
BOLT TYPE ROUND ELONGATED
M12 14mm DIAMETER | 14mm x 18 mm
M16 18mm DIAMETER | 18mm x 22mm

ALL HOLES WILL BE ROUND UNLESS OTHERWISE REQUESTED.

Not to scale.

Note: DHS Purlins are supplied complete with standard pre-punched holes where required for connection
at portal cleats, bracing points and laps. Special holes in other locations (flanges and web) may be
available upon request. Contact Dimond on 0800 775 777 for details.

Continued on next page
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2.3.16 DHS CAD DETAILS continued
2.3.16.4 STANDARD HOLE PUNCHING FOR DHS PURLINS

SINGLE SPANS
v 056 N
N il
& 2 &3
6= - 4
s ONE BRACE B s
v 0615 ¢ N
o 0385 ¢ N /|
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iz + + =
= 4= 4= :
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v (X !
£ 050 N ‘
s 03¢
K N 1
& 9 3= 3 %]
= =4 - =4 —
S B B B S
THREE BRACES
END SPANS
v 0.4t N
N 1
iz + =
k- 4 -
B
s ONE BRACE s
y ostl N
> 0350
K 3 1
= + + ]
ke - 4 4
S B B S
TWO BRACES
y 0.75¢ |
L 050 N ‘
o 0.25 ¢
K 4 1
[ e 2 % R
k- 4 4 4 4
S B B B S
THREE BRACES
INTERNAL SPANS
v 05¢ N
N il
= + +1
< 4 -
S B S
ONE BRACE
v 0650 N
o 0.35 L
K N 1
= + + +1
4 4 4 -
S B B S
TWO BRACES
L 0.75¢ |
3 058 N ‘
> 0250
K N 1
= F + + +1
— 4 4 4- -
S B B B S
THREE BRACES
{ - LENGTH BETWEEN SUPPORTS
STANDARD HOLE PUNCHING :'SUP?RT HOLES
- BRACE
/= FOR DHS PURLINS— SHEET 1 OF 2
-— CADREF: 78_StandardHolesforDHSPurline
Not to scale.
Note: When using Fastbrace 18mm diameter round holes must be used. Continued on next page
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2.3.16 DHS CAD DETAILS continued
2.3.16.5 STANDARD HOLE PUNCHING FOR DHS PURLINS

LAPPED END SPANS
1058 |
108 |
0956 N ‘
] N
. |
[+ e B S
o 4 b ]
S B L S L
ONE BRACE
1.05¢ {
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0.95¢ |
o8l N ‘
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THREE BRACES
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0.05¢ 05¢ ! ‘
——K—o0.05¢ /l
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b 4 4 = e
L L B L L
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0.05¢ 0.25¢ N
k—+—FK—o0.05¢ /l
= + + + + 9
£ I T 2 4 4 4 =
L S L B B B L S L
THREE BRACES
¢ - LENGTH BETWEEN SUPPORTS
S- SUPPORT HOLES
STANDARD HOLE PUNCHING B - BRAGE HOLES
/= FOR DHS PURLINS— SHEET 2 OF 2 L -LaP HoLES
- CADREF: 78_StandardHolesforLoppedDHS
Not to scale.
Note: When using Fastbrace 18mm diameter round holes must be used. Continued on next page
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2.3.16 DHS CAD DETAILS continued
2.3.16.6 BOLTED CHANNEL BRACING LAYOUT

DHS 150
BOLTED CLEAT

DHS 200
BOLTED CLEAT

DHS 250
BOLTED CLEAT

DHS 300
BOLTED CLEAT

DHS 350
BOLTED CLEAT

DHS 400
BOLTED CLEAT

/—\ PURLIN CLEATS

- ‘CADREF: 80_DHSBottedChannelBracingLayout

le. ;
Not to scale Continued on next page
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2.3.16 DHS CAD DETAILS continued
2.3.16.7 FASTBRACE CLEATS AND BRACING LAYOUT

o @)
O
O o O
o O N\
DHS 150 DHS 200 DHS 250 DHS 300
FASTBRACE FASTBRACE FASTBRACE FASTBRACE
CLEAT CLEAT CLEAT CLEAT

/ =\ FASTBRACE PURLIN CLEATS

- CADREF: 81_DHSFastBRACECleats

DHS 150 BRACING LAYOUT
- FASTBRACE -

DHS 200 BRACING LAYOUT
- FASTBRACE -

DHS 250 BRACING LAYOUT
- FASTBRACE -

DHS 300 BRACING LAYOUT
- FASTBRACE -

/ =\ FASTBRACE BRACING LAYOUT

- CADREF: 82_DHSFastBRACEBracingLayout

le. ;
Not to scale Continued on next page
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2.3.16 DHS CAD DETAILS continued
2.3.16.8 APEX & RIDGE DETAILS

Purlin Systems

DIMOND FASTBRACE ——

DIMOND FASTBRACE —

/ A\ DHS—APEX DETAIL

“— DHS PURLIN

REFER TO DIMOND'S ROOFING AND
CLADDING SYSTEMS MANUAL FOR
ROOFING AND FLASHING DETAIL.

250 mm MAX

DIMOND FASTBRACE

(SPECIFY SIZE)

- CADREF: 65_DHSApexDetail

/ B\ DHS—RIDGE DETAIL

DHS PURLIN
(SPECIFY SIZE) ROD

CADREF: 66_DHSRidgeDetail

REFER TO DIMOND'S ROOFING AND
CLADDING SYSTEMS MANUAL FOR
ROOFING AND FLASHING DETAIL.

Not to scale.

August 2007

Continued on next page
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2.3.16 DHS CAD DETAILS continued

2.3.16.9 DHS EAVES DETAILS
REFER TO DIMOND'S ROOFING AND WELD —— DHS PURLIN
CLADDING SYSTEMS MANUAL FOR ROOFING, (SPECIFY SIZE)

FLASHING AND GUTTER DETAILS.

‘ﬁié\

PURPOSE MADE CLEAT 5 O (@)
TO ENGINEER'S DESIGN.

H7 4 ——
_
PURPOSE MADE THIO O
EXTENDED BRACKET FOR
EXTERNAL GUTTER. j
DHS PURLIN (SPECIFY SIZE) —————
—
|
CLEAT ]
DIMOND FASTBRACE ol o
STRUCTURAL
DIMOND CLADDING ———— = = PORTAL
== >
DHS PURLIN (SPECIFY SIZE) LJlo g
I
Al
— NOTES:
DHS EAVES—DETAIL FQR - THIS DETAIL TO BE USED ONLY FOR ROOF WITH A PITCH OF 5° OR LESS.
m ROOF PITCH UP TO & - THIS DETAIL SHOWS GIRTS OUTSIDE PORTAL. FOR DETAIL SHOWING GIRTS

BETWEEN PORTAL LEGS PLEASE REFER TO DETAIL E.
-BOLTED CONNECTION BETWEEN THE GIRTS & CLEATS HAVE BEEN
OMITTED FOR DETAIL CLARITY.

- CADREF: 67_DHSEavesDetail

REFER TO DIMOND'S ROOFING AND DHS PURLIN
CLADDING SYSTEMS MANUAL FOR ROOFING, WELD —— (SPECIFY SIZE)
FLASHING AND GUTTER DETAILS.

==
© 2
PURPOSE MADE CLEAT
TO ENGINEER'S DESIGN. ©2

PURPOSE MADE
EXTENDED BRACKET FOR —— . @ @
EXTERNAL GUTTER.

s &
tH

TIMBER PACKER SHAPED TO J
ACCOMODATE PITCH OF ROOF AND
NOTCHED OUT AROUND OR STOP

EACH SIDE OF CLEAT AND BOLTS. /
DHS PURLIN (SPECIFY SIZE) /

CLEAT
0| Q
DIMOND FASTBRACE
‘ &——— STRUCTURAL
i i PORTAL
DHS PURLIN (SPECIFY SIZE) = J
L | O Q
DIMOND CLADDING
VV\
NOTES:
DHS EAVES— DETAIL FOR - THIS DETAIL TO BE USED ONLY FOR ROOF WITH A PITCH OF MORE THAN 5°.
. - THIS DETAIL SHOWS GIRTS OUTSIDE PORTAL. FOR DETAIL SHOWING GIRTS
/5\ ROOF PITCH OVER 5 BETWEEN PORTAL LEGS PLEASE REFER TO DETAIL F.
k—] CADREF: 68_DHSEavesAlternateDetail2
Not to scale. Continued on next page
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2.3.16 DHS CAD DETAILS continued

2.3.16.10 DHS EAVES DETAILS 2

Purlin Systems

REFER TO DIMOND'S ROOFING AND

CLADDING SYSTEMS MANUAL FOR ROOFING,

FLASHING AND GUTTER DETAILS.

\660/%

DHS PURLIN
(SPECIFY SIZE)

PURPOSE MADE CLEAT
TO ENGINEER'S DESIGN.

PURPOSE MADE
EXTENDED BRACKET FOR
EXTERNAL GUTTER.

DHS PURLIN (SPECIFY SIZE)

DIMOND CLADDING

© 9 CLEAT

DIMOND FASTBRACE

DHS PURLIN (SPECIFY SIZE)

STRUCTURAL PORTAL

DHS EAVES— DETAIL FOR

/E\ ROOF PITCH UP TO 5

CADREF: 69_DHSEavesAlternateDetailla

REFER TO DIMOND'S ROOFING AND

CLADDING SYSTEMS MANUAL FOR ROOFING, —

FLASHING AND GUTTER DETAILS.

\W\

NOTES:

- THIS DETAIL TO BE USED ONLY FOR ROOF WITH A PITCH OF 5° OR LESS.
- THIS DETAIL SHOWS GIRTS INSIDE PORTAL. FOR DETAIL SHOWING
GIRTS OUTSIDE PORTAL LEGS PLEASE REFER TO DETAIL C.

-BOLTED CONNECTION BETWEEN THE GIRTS & CLEATS HAVE BEEN
OMITTED FOR DETAIL CLARITY.

DHS PURLIN
(SPECIFY SIZE)

PURPOSE MADE CLEAT

TO ENGINEER'S DESIGN.

PURPOSE MADE J
EXTENDED BRACKET FOR
EXTERNAL GUTTER.

TIMBER PACKER SHAPED TO —
ACCOMODATE PITCH OF ROOF AND
NOTCHED OUT AROUND OR STOP
EACH SIDE OF CLEAT AND BOLTS.

DHS PURLIN (SPECIFY SIZE)

DIMOND FASTBRACE

DHS PURLIN (SPECIFY SIZE)

DIMOND CLADDING

O
(@)
i O )
| -
| ©
I /
!
|
i
uliiegs
L
—
;/
© Qg CLEAT
iy O O STRUCTURAL PORTAL
I\

DHS EAVES— DETAIL FOR

/F\_ROOF PITCH OVER 5

\TJ CADREF: 70_DHSEavesAltemateDetail2a

NOTES:

- THIS DETAIL TO BE USED ONLY FOR ROOF WITH A PITCH OF MORE THAN 5°.
- THIS DETAIL SHOWS GIRTS BETWEEN PORTAL LEGS. FOR DETAIL SHOWING
GIRTS OUTSIDE PORTAL PLEASE REFER TO DETAIL D.

Not to scale.
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2.3.16 DHS CAD DETAILS continued
2.3.16.11 FLOOR TO WALL DETAIL

Purlin Systems

DIMOND CLADDING

DIMOND FASTBRACE

DHS GIRT
(SPECIFY SIZE)

REFER TO DIMOND'S

ROOFING AND CLADDING
SYSTEMS MANUAL FOR
CLADDING DETAILS.

DHS GIRT (SPECIFY SIZE)

-

PORTAL
COLUMN LEG

FOAM CLOSURE
STRIP S

NON LINED WALL TO

/G FLOOR JUNCTION — OPTION 1

- CADREF: 71_DHSFloortowallDetail_option 1

DIMOND CLADDING

DIMOND FASTBRACE

DHS GIRT
(SPECIFY SIZE)

CONCRETE SLAB

—

REFER TO DIMOND'S

ROOFING AND CLADDING
SYSTEMS MANUAL FOR
CLADDING DETAILS.

FIXINGS INTO CONCRETE
TO ENGINEERS DESIGN

TIMBER BOTTOM PLATE

PORTAL
COLUMN LEG

ON DPC. N
N
o
n
FOAM CLOSURE

STRIP

100

NON LINED WALL TO

/H\ FLOOR JUNCTION — OPTION 2

- CADREF: 71b_DHSFloortoWallDetail_option 2

CONCRETE SLAB

Not to scale.
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2.3.16 DHS CAD DETAILS continued
2.3.16.12 ROOF STEP DETAIL AND HORIZONTAL CLADDING DETAIL

DIMOND FASTBRACE.

SAG ROD

REFER TO DIMOND'S
ROOFING AND
CLADDING SYSTEMS
MANUAL FOR ROOFING
AND FLASHING DETAIL.

THIS DIMENSION
TO BE ROOF
PROFILE DEPTH
+ 15-20 MM

220 mm MIN

| mommMN

—— ALL PURLIN CLEATS UNDER
THE UPPER ROOF SHEET TO
—— DHS PURLIN (SPECIFY SIZE) —F———— BE ON EXTENDED CLEATS
OR THE RAFTER BEAM TO
HAVE A FABRICATED
STEP-CRANK INIT.

/ 17\ DHS—STEP IN ROOFING

- CADREF: 73_DHSRoofStepDetail

DHS PURLIN (SPECIFY SIZE)

¢
100 mm MIN 100 mm MIN

AL A iR :]

Y g

AR b & A

< HE T T = S5
[ ]
? ?

REFER TO DIMOND'S ROOFING —— PURPOSE MADE
AND CLADDING SYSTEMS MANUAL H.D. ANGLE BOLTED
FOR ROOFING AND FLASHING TO FLOOR AND DHS
DETAIL. GIRTS.

VERTICAL GIRT LAYOUT FOR HORIZONTAL
/JO\ CLADDING— PLAN DETAIL AT FLOOR LEVEL

- CADREF: 74_DHSHorizontalCladdingDetail

Not to scale. Continued on next page
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2.3.16 DHS CAD DETAILS continued

Purlin Systems

2.3.16.13 HIP DETAIL
REFER TO DIMOND'S ROOFING ‘
AND CLADDING SYSTEMS |
MANUAL FOR ROOFING AND | DHS PURLIN
FLASHING DETAIL. {
"]
/[ { N\
——
o VI | | ¢
|
\
< | -
|
\
¢ | ¢
|
EX 50 MM WIDE TIMBER WELDED CLEAT
FIXED TO RAFTER FOR
ROOF FIXING. ALTERNATIVE
SOLUTION FOR ROOF
FIXING USE 75x75 x1
PORTAL RAFTER G e Tox
orzzthorr . FOLDED ANGLE FIXED
TO DHS PURLINS.
SECTION

PLAN DETAIL

EX 50 MM WIDE TIMBER

DHS PURLIN

FIXED TO RAFTER FOR
ROOF FIXING.

PORTAL RAFTER

LDHS PURLIN

WELDED CLEAT

PORTAL RAFTER

/K HIP_DETAIL— PLAN AND SECTION

- CADREF: 75_DHSHipDetail

ALTERNATIVE SOLUTION FOR
ROOF FIXING USE 75x 75x 0.95
MM THICKNESS GALVANISED
FOLDED ANGLE FIXED TO DHS
PURLINS.

Not to scale.
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2.3.16 DHS CAD DETAILS continued
2.3.16.14 VALLEY DETAIL

Purlin Systems

DHS PURLIN LAID REFER TO DIMOND'S ROOFING AND  ———
PARALELL TO GUTTER. CLADDING SYSTEMS MANUAL FOR
ROOFING AND FLASHING DETAIL.

v

DHS PURLIN. PURPOSE MADE CLEAT WELDED
TO STRUCTURAL SUPPORT.
PURPOSE MADE ————— INTERNAL GUTTER.
ANGLED CLEAT.
STRUCTURAL SUPPORT.
SECTION
INTERNAL GUTTER
SHOWN SHADED.
PURPOSE MADE CLEAT —\
TRIMMER DHS ALONG 7
INTERNAL GUTTER.
/
— /.
DHS PURLIN ————>
Y -
% 7 DHS PURLIN
. 7
TRIMMER DHS ALONG
INTERNAL GUTTER.
PLAN DETAIL

/1T VALLEY DETAIL— PLAN AND SECTION

- CADREF: 76_DHSValleyDetail

Not to scale.
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2.3.16 DHS CAD DETAILS continued
2.3.16.15 TRIMMER DETAIL AND LAPPED SPAN DETAIL

PURPOSE MADE
BRACKET

DHS TRIMMER
PURLINS

PURPOSE MADE
BRACKET

DHS ROOF PURLIN

/ M\ EAVES DETAIL

- CADREF: 77_DHSTrimmerDetail

— DHS PURLIN

WELDED PORTAL —
CLEAT.

a8
b

&
<
%

SPACER CLEAT. ‘
DHS PURLIN ‘

PORTAL RAFTER

<l

i
>
i

| !
AL
\,
/ e
% Pg;E?HOLES MUST BE ROUND

- CLEAT DIMENSIONS, BOLTS
38 MM- TYPICAL AND WELDED CONNECTION
DISTANCE FROM BOLT } REQUIRED TO QUALIFIED

HOLE CENTRES TO ENGINEERS SPECIFIC DESIGN TO

EDGE OF PURLIN ENSURE NO ROTATION OCCURS
IN THE LAP.
/ N\ DHS LAPPED SPAN PORTAL DETAIL *AS A GUIDE: M16 BOLTS WILL
Ny E— BE SUITABLE IN MOST CASES.

Not to scale.
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