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Foreword

This Malaysian Standard was developed by the Working Group on Structural Use of Timber
Part 8 under the authority of the Industry Standards Committee on Timber, Timber products
and Timber Structures.

MS 544 consists of the following parts and sections, under the general title Code of practice
for structural use of timber:

Part 1: General

Part 2: Permissible stress design of solid timber
Part 3: Permissible design of glued laminated timber
Part 4: Timber panel products

Part 5: Timber joints

Part 6: Workmanship, inspection and maintenance
Part 7: Testing

Part 8: Design, fabrication and installation of prefabricated timber roof trusses using toothed
metal plate connectors

Part 9: Fire resistance of timber structures

Part 10: Preservative treatment of structural timbers

Part 11: Recommendations for the calculation basis for span tables
Part 12 : Structural laminated veneer lumber for structural application
Part 4 is further subdivided into a number of sections as follows:
Section 1: Structural plywood

Section 2: Marine plywood

Section 3: Cement bonded particleboard (CBP)

Section 4: Oriented strand board (OSB)

Part 9 is further subdivided into a section as follows:

Section 1: Method of calculating fire resistance of timber members
Part 11 is further subdivided into a number of sections as follows:

Section 1: Domestic floor joists
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Foreword (continued)

Section 2: Ceiling joists

Section 3: Ceiling binders

Section 4: Domestic rafters

Section 5: Purlin supporting rafters

Section 6: Purlin supporting deckings and sheetings

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Code of practice for structural use of timber - Part 8: Design, fabrication
and installation of prefabricated timber roof trusses using toothed metal
plate connectors

1 Scope

This Malaysian Standard specifies requirements for the design, fabrication and installation of
prefabricated timber roof trusses using toothed metal plate connectors. It is applicable to the
design, fabrication and installation of prefabricated timber roof trusses within the following
general limitations:

a) Maximum clear span 16 m;

b) Maximum recommended truss spacing of:
i) 1220 mm, for concrete tiles; and
i) 1830 mm, for metal sheet roofs.

¢) Maximum design wind speed of 35.2 m/s.

NOTES:

1. For span, spacing and wind speeds exceeding the above recommendations, special consideration
needs to be made.

2. Additional limitations are also included in the relevant clauses of this standard.

3. AS1720.1 provides for the design of timber elements within the prefabricated timber roof trusses,
which is not covered by this standard.

4.  For roof pitch greater than 35° and/or trusses with pitched bottom chords, the supporting structure
may need special consideration.

5. Roof bracing specified in this standard does not provide for bracing requirements of the supporting
structure.

6. Specifications in this standard are applicable for use in conjunction with non-trussed hip-end
components.

This standard does not preclude the use of materials or methods of design, fabrication and
installation other than those specified in this standard, provided it can be shown that these
satisfy the performance requirements met by the materials and methods described herein.
Documentation that is available at the approval stage and at the time of delivery is given in
Annex A.
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2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

MS 360, Treatment of timber with copper/chrome/arsenic (CCA) wood preservatives -
Specification

MS 544: Part 1, Code of practice for structural use of timber - Part 1: General

MS 544: Part 2:2001, Code of practice for structural use of timber - Part 2: Permissible stress
design of solid timber

MS 544: Part 5, Code of practice for structural use of timber - Part 5: Timber joints
MS 1553 + AMD.1, Code of practice on wind loading for building structure
MS 1714, Specification for visual strength grading of tropical hardwood timber

AS 1649, Timber - Methods of test for mechanical fasteners and connectors - Basic working
loads and characteristic strength

AS 1720.1, Timber structures - Design methods
AS 4440, Installation of nail-plated timber roof trusses
ANSI/TPI-1, National design standard for metal plate connected wood truss construction

BS EN 301, Adhesives, phenolic and aminoplastic, for load-bearing timber structures -
Classification and performance requirement

BS EN 385, Finger jointed structural timber - Performance requirements and minimum
production requirements

BS 1579, Specification for connectors for timber

Uniform Building By-Laws (UBBL), 1984

3 Terms, definitions and abbreviated terms
3.1 Terms and definitions

For the purposes of this standard, the terms and definitions given in MS 544: Part 1 and the
following apply.

NOTE. The names of the various timber truss members used in this standard are given in Figure 1 to
Figure 7.

3.1.1 approved

As approved by regulatory authority.
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3.1.2 approved specification
Documentation approved by regulatory authority.
3.1.3 boxed eaves

Eaves that form a horizontal plane below the rafter or truss overhang; also called flat eaves
[see Figures 68 b) and 69].

3.1.4 camber

A curvature built into a truss and intended to compensate for the long-term deflection due to
dead loads.

3.1.5 eaves

The portion of main building outside the external wall line. Generally, it includes the overhang
and also cantilevered portions, if present.

3.1.6 gable-end truss

The first truss at the gable end [see Figure 72 a)].

3.1.7 galvanised steel

Steel having a minimum corrosion protection of 275 g/m?2.

3.1.8 girder truss

A truss that supports other trusses or beams (see Figures 6 and 16).

3.1.9 loads

The standard loads, i.e. dead load, live load and wind load which imposed on trusses.
3.1.10 overhang

The portion of top chord extending beyond the body of the truss to provide eaves (see
Figures 1 and 2).

3.1.11 pitching point

The intersection of underside of top chord and underside of bottom chord (see Figures 1, 2
and 7).

3.1.12 raking eaves
Eaves line that follows the line of the roof; also called eaves [see Figure 68 a)].
3.1.13 raking truss

A gable-end truss, which has the top chord lowered to accommodate outriggers; also known
as set-down or cut-down truss (see Figure 3).
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3.1.14 regulatory authority

The authority that is authorised by legal statute as having jurisdiction to approve the design
and construction of a building or any part of the building design and construction process.

3.1.15 reinforced-head nails

Nails with either an enlarged shank beneath the nail head or specially tapered with enough
thickness to eliminate the possibility of the head becoming brittle during driving or under load,
and breaking off.

3.1.16 spacing

The centre-to-centre distance apart of structural timber members or trusses.

3.1.17 splice joint

Butt joint along a truss member fastened together in one plane using a pair of splice plates
(see Figure 1).

3.1.18 station

The position of a truncated truss, a truncated girder truss or a Dutch-hip girder truss,
measured from the pitching point to the near face of the truss (see Figure 7).

3.1.19 steel-brace

A steel bracing member with properties as specified in 10.3.2.

3.1.20 structural fascia

A fascia that is capable of distributing overhang loads to adjacent trusses.

NOTES:

1.  The common timber fascia is taken as a structural fascia when fixed directly to the end of the
overhang (see Figures 3, 4 and 5). Other fascia or combination of members with similar stiffness may be
used.

2. Light gauge steel fascia is not generally capable of carrying out this function.

3.1.21 timber truss

Framework constructed with timber of uniform thickness and fastened together in one plane
by connectors such as toothed metal plate connectors, bolts, plywood gussets, or other
similar devices.

3.1.22 toothed metal plate connectors
Toothed metal plate connectors manufactured predominantly from light gauge galvanised

steel having teeth punched out in one direction and bent perpendicular to the base of the
plate.
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3.1.23 valley (saddle) trusses

Frames that are supported on trusses and used to form the roof between roof segments [see
Figures 6, 16 and 23).

3.1.24 verge overhang
Overhang at a gable end (see Figure 3).
3.1.25 waling plate

Timber member normally fixed to the face of a truss to support intersecting rafters or trusses
(see Figure 5).

3.1.26 wall plate

Timber member fixed to the top of beams or walls to provide levelling and anchorage for roof
trusses and rafters (see Figures 1, 2 and 6).

Top chord Toothed metal
plate connectar

*///, ] HHEH oz i § =
A o] Vo L r=
= — =]
// \Splice joint /‘
Fascia Ceiling Cantilever Bottom chord tie Bottom chord
141 web Ceiling batten

Cantilever
Overhang [™* - Overhang

Mominal span

|l -._l_.--._

Qwerall length

Figure 1. Terms applying to timber trusses
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Pitching point

=

Bottom chord panel points
Curt-off

Cverhang

Overhang

Nominal span

Figure 2. Terms applying to cut-off truss and panel points

Structural fascia )\{

Verge overhang

Figure 3. Terms applying to roof truss system - Gable end
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Standard truss
Truncated standard truss

Truncated girder truss

Waling plate

Jack trusses

Dutch-hip

girder station Structural fascia

Figure 5. Terms applying to roof truss system - Dutch-hip end
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Valley (saddle) trusses

Intermediate top
chord ties as
specifiedin 10.2.2

Wall plate
Trusses

Wall plate Valley (saddle) trusses

Girder truss

Figure 6. Terms applying to girder truss and saddle truss

Top chord extension

Jack or hip truss

\Truncated

standard truss

A
\Truncaled girder

Lyl Near face of /

Pitching fruncated girder
point

Station (of fruncated girder)

-

Figure 7. Terms applying to station and pitching point
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3.2 Abbreviated terms

The abbreviations used in this standard are given as follows:
BC : bottom chord;

HTC : horizontal top chord;

TC :top chord;

TG :truncated girder (truss); and

TS :truncated standard (truss).

4 Materials

41 Timber

41.1 Species

The species of timber used in the fabrication of prefabricated roof trusses should be capable
of forming satisfactory joints, and adequate data should be available to permit safe joint
design. Some of the species of timber suitable for prefabricated roof truss construction are
listed in Tables 1 and 2 of MS 544: Part 2:2001.

4.1.2 Grades

All timber used for prefabricated roof trusses should be graded prior to fabrication in
accordance with MS 1714.

41.3 Sizes

The target sizes for truss members should not be less than 70 mm in depth for members of at
least 38 mm thickness for timber in the wet condition.

41.4 Finger jointed timber

Finger jointed timber may be used in the manufacture of trusses, provided it conforms with
BS EN 385 using adhesives which conform to the Type 1 specification, as defined in
BS EN 301. Finger joints should not be used in principal trusses (e.g. girder trusses).

4.2 Fasteners

4.2.1 Nails and bolts

All nails and bolts used in prefabricated roof truss construction should comply with MS 544
Part 5 or AS 1720.

© STANDARDS MALAYSIA 2015 - All rights reserved 9
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4.2.2 Toothed metal plate connectors

Toothed metal plate connectors should not be less than 0.9 mm and not more than 2.5 mm in
thickness and should bear a mark that readily identifies the manufacturer or supplier. Toothed
metal plate connectors should be manufactured from hot dip galvanised steel coils with a
corrosion resistance of 275 g/m2.

The ultimate tensile strength of the hot-dip galvanised steel should not exceed a maximum of
450 MPa and the minimum elongation over an 80 mm gauge length should be at least 20 %.

4.2.3 Quality control for toothed metal plate connectors

The toothed metal plate connector manufacturer should exercise adequate control to maintain
a satisfactory standard of product with respect to quality of steel, plate and coating thickness
and tooth profile.

No changes should be made in toothed metal plate connector material, manufacture or
design without assessing the effects of the changes on the performance characteristics of the
connector.

4.3 Adhesives

The adhesives for finger joints in members should conform to the Type 1 specifications as
defined in BS EN 301. Special precautions may be necessary when gluing timber treated with

a wood preservative or flame retardant. The species of timber, adhesive and wood
preservative or flame retardant should be compatible.

5 Design of prefabricated roof truss

5.1 General

Trusses should support safely, without excessive deflection, the dead loads, imposed loads
and wind loads. In addition, they should be capable of resisting, without damage, the forces
and deflections arising from transportation and erection, assuming that reasonable care is
exercised during these operations.

The dead and live load and wind loads imposed on trusses shall be in accordance with UBBL
1984 and MS 1553 as appropriate.

The design of trusses should be based on the following assumptions:

a) The dead and imposed loads and the forces due to wind acting in the plane of the
trusses.

b) Members are initially straight and are restrained in a straight condition in the completed
roof structure.

c) Trusses are erected and maintained in a vertical position, parallel to each other, at the
correct spacing with restraint against lateral movement.
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The truss designer is responsible for designing and detailing individual trusses in accordance
with the recommendations of this clause. In order to carry out this task, the truss designer
should receive the information listed in 5.6.1 and in return provide the information listed in
5.6.2.

5.2 Limitations

To take account of practical factors, the following limits should be observed.

a) The target sizes for truss members should not be less than 70 mm in depth for members
of at least 38 mm thick for timber in a wet condition.

b) For handling purposes, the truss designer may elect to increase the calculated sizes to
cater for stresses due to transportation and erection.

5.3 Permissible stresses, connector loads and nail spacing

5.3.1 Permissible stresses

The grade stresses for solid timber should be those given in MS 544: Part 2:2001.

5.3.2 Connector loads

The permissible loads for all connectors should take into account of the effects of gaps
permitted between abutting members, the orientation of the teeth or nails with respect to grain
and the angle of load to grain and teeth.

Permissible loads for toothed metal plate connectors with integral teeth or connectors with
separate nails should be determined from tests carried out in accordance with AS 1649 or
BS 1579.

5.3.3 Nail spacing

For connectors with separate nails, the appropriate nail loads and spacing in AS 1720 should
be used.

5.4 Loads
5.4.1 Dead loads

The estimation should include roofing material, ceiling material, battens, purlins, bracing
timber and truss self-weight.

Account should also be taken of the weight of any other loads which are supported
permanently by the trusses. These may include but are not limited to water tanks, gantries,
mechanical and electrical services, air conditioning, solar systems, and fire sprinkler systems.
Loads shall not differ, nor be located at positions other than those taken in the design, unless
the variation is approved by the truss designer.

© STANDARDS MALAYSIA 2015 - All rights reserved 11
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5.4.2 Imposed loads

Where no access is provided to a roof (other than that necessary for maintenance), the
imposed load applicable to the top chord should be 0.25 kN/m? applied on the projected plane
(plan view). The imposed load applied to the bottom chord is a point load of 0.9 kN is placed,
in order to produce maximum stresses in the affected members.

5.4.3 Wind loads

The wind loads acting on roofs should be calculated in accordance with MS1553.

For estimation of common dead loads, refer to Table 1.

Table 1. Guide for some common dead loads

. Dead loads
Cladding type (kN/m?2)

Roofing type:

- Concrete tiles 0.65

- Claytiles 0.65

- Metal tiles 0.22

- Metal decking 0.22

- Asbestos cement corrugated sheets 0.25
Ceiling:

- Fibre cement board (to truss underside) 0.22

- Plasterboard on metal suspension system 0.22
NOTES:

1. Designer to verify actual material weights with manufacturer and the estimated roof structure
component weights.

2. The above loads include cladding, battens, purlins, bracing timber and truss self-weights (excluding
mechanical and electrical loadings).

3. The loads above are to be measured along the slope of the supporting member.

5.4.4 Load combinations

Trusses should be designed to sustain the following load combinations:
a) dead load;

b) dead load and imposed load; or

c) dead load and wind load.
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When calculating uplift forces, no allowance should be made for any imposed loads, and
dead loads should be assessed at their minimum values.

5.5 Method of design
5.5.1 General

This subclause is intended to be used as a general design guide when designing timber
trusses with toothed metal plate connectors. It does not preclude the use of alternative design
methods or approaches that can be shown to satisfy the performance requirements of this
standard.

5.5.2 Structural models

The structural line model can be based on different assumptions. Each model shall address
its weaknesses in an appropriate manner.

The following structural models for strength design are commonly used:
5.5.2.1 Centerline model [see Figure 8a)]

For chords, the structural line is the centreline of the chords. At supports, an appropriate
structural model of the joint can be made to correctly locate the chord centreline intersection
over the support point. Such a joint model will require dummy members to simulate the
behaviour of the joint.

Webs can be modelled to intersect at one point for each joint, irrespective of the number of
webs coming in. It is inevitable that due to normal truss construction, web modelling will not
follow the centreline of the web exactly. The effects of these out-of-line web models can be
ignored for normal cases.

5.5.2.2 Underside model [see Figure 8b)]

For chords, the structural line is the underside of both top and bottom chords. At the heel, this
structural model has the support line at the chord intersection, which is exactly the overall
span, and is slightly conservative.

For webs, refer to 5.5.2.1.

5.5.2.3 Joint modelling

Typically, structural line intersections are formed at a single point for each joint. End fixities
are chosen appropriately. However, with computer software advances, the designer may also
choose to model the effect of the joint both for timber size effects and to replicate the toothed
metal plate connector effect on the joint. This will usually require an iterative procedure, and is
not yet common practice in Malaysia.

5.5.3 Structural analysis models

Two of the methods available to designers are described below:

© STANDARDS MALAYSIA 2015 - All rights reserved 13
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5.5.3.1 Stiffness matrix approach

Chords are generally assumed to be continuous. The toothed metal plate connectors are not
commonly used to transfer bending moments, but if assumed to do so, the connectors shall
then be designed accordingly. Splices in chords may be located close to a point of contra
flexure, and assumed to transmit axial forces only without the need to pin the chords at these
locations.

Webs are assumed to be pinned at each end for analysis purposes, unless the toothed metal
plate connectors are designed to contribute to the joint stiffness.

Bay (external) Bay (external) [

a) Centreline model (including dummy nodes and members)

Bay (external)

b) Underside model (coincident nodes)

Figure 8. Alternative prefabricated roof truss models for structural analysis
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If a member has a large member depth relative to the panel length, the effect of the joint may
be taken into account by the designer. This is seldom done except at heels, where the top
chord bending moments and deflections may be significantly reduced by considering an
appropriately reduced panel length.

5.5.3.2 Pin-jointed approach

All members are considered to be pinned at each joint. Axial forces are determined by any
accepted technique. Bending moments may then be assessed from principles set out in the
current ANSI/TPI 1 design booklet published by the Truss Plate Institute, or by some other
recognised engineering techniques. Care shall be taken to correctly assess the effects of the
relative panel stiffnesses in the case of irregularly configured trusses.

5.5.4 Design modification factors for permissible stresses

The modification factors from AS 1720.1 are applicable. However, guidance is given below for
the factors commonly used in the design of prefabricated timber trusses.

5.5.4.1 Duration of loading, Ki.-r

This modification factor is applicable to timber strength properties. It is governed by the
particular conditions of service and loading. However, this modification factor is not applicable
to the modulus of elasticity or the shear modulus values.

Table 2. Summary of Ki.r factor for timber

Condition Kit
1.00

Long-term load

Medium-term load 1.65

Very short-term load 1.75

5.5.4.2 Load sharing grid systems, K>

Where four or more trusses act together to support either a layer of roof members usually laid
at right angles to the supporting trusses (e.g. tile battens, purlins, ceiling battens) or a
structural sheathing material, a load-sharing factor, K> may be applied to the grade stresses,
as shown in Table 3.

Table 3. Load-sharing for grid systems, K:

Number of trusses acting together K
4 or more at centres <610 mm 1.10
All other trusses 1.00
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5.5.4.3 Load-sharing for multi-ply trusses, K>.1

Trusses comprising of two or three plies permanently fastened directly together so that all of
the plies are constrained to the same deformation may apply a modification factor appropriate
to the number of plies, K>.;, as shown in Table 4 to their grade stresses and the minimum
modulus of elasticity.

Fastening of the plies together, with either nails or bolts along the chord and web members,
shall be in accordance with the truss designer's directions. The fastenings should be
designed in accordance with MS 544: Part 5 and should be sufficient to ensure common
action under load.

Table 4. Load-sharing factor for multi-ply trusses, K:.1

Number of plies Kz
For stresses For minimum modulus
of elasticity
2 1.1 1.14
3 1.1 1.21

5.5.44 Compression members, K3

The K;s factor is a function of the appropriate slenderness ratio for the compression member,
A, which is equal to:

Lee L
4 = the large of = and —=

Tex ley

— is the effective column length and radius of gyration for in-plane buckling; and

— is the effective column length and radius of gyration for out-of-plane buckling.

For rectangular truss members, the values for the slenderness ratio, 4, are typically derived
as in Table 5.

The K; factor shall then be obtained from Table 10 of MS 544: Part 2:2001.
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Table 5. Slenderness ratio, 4, for rectangular truss members

. lendern ratio,
Truss member Buckling mode Slende ;ss atio Remarks
Chords In-plane buckling 0.8L, -
d
Out-of-plane 0.8L,, Lqy <900 mm
buckling b
0.9L, 900 mm < Ly, <1200 mm
b
1.0L,, Lay, > 1200 mm
b
Webs In-plane buckling 0.8L, -
d
Out-of-plane 0.85L, -
buckling b
where
b is net thickness of truss member;
d is net depth of truss member;
Lqy is the distance between chord lateral restraints (e.g. batten or purlin spacing); and
L, is chord panel length, or, clear web length.

5.5.5 Serviceability
5.5.51 Creep

The calculated elastic deflection due to long-term load shall be increased to allow for creep
effects by applying a creep factor. Creep is to be applied for long-term loads (or dead loads)
only.

Table 6. Creep factors for trusses under long term load

Timber moisture condition Creep factor (under bending only)

Dry 2.0

Wet 3.0

The creep values in Table 6 assumes that the top and bottom chords are similar in size and
grade. The top chord stresses are due to a combination of bending and compression forces
and, the bottom chord stresses are due to a combination of bending and tension forces.
5.5.5.2 Deflection

Trusses should be restricted in deflection to the limits given in Table 7 unless other criteria
are stipulated by the building designer.
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Table 7. Limits on deflection

Truss member Load case Deflection limits
Overall at panel nodes | Dead load? 0.003 x Effective span
Live load 0.004 x Effective span
Wind load (acting 1) | 0.007 x Effective span
Chord Panel Dead load 0.004 x Panel length or 14 mm max.
Live load 0.004 x Panel length or 14 mm max.

Wind load (acting 1) | 0.007 x Panel length

Overhang Dead load 0.010 x Overhang length or 12 mm max.

Live load 0.010 x Overhang length or 12 mm max.

Wind load (acting 1) | No limit

2 No limit if trusses are cambered at the panel nodes to counteract the deflection. However, the amount of
camber relative to those of the adjacent trusses needs to be considered.

5.5.5.3 Camber

The truss manufacturer may camber trusses by an appropriate amount to reduce the effect of
the long-term load deflections. Typically, the truss designer will compute the long-term load
deflections and the camber will be set to those numbers, under the principle that when the
permanent load is applied, the truss will have a level (non-sagging) bottom chord line.

The truss manufacturer may choose to vary the camber at his discretion, as other factors
such as the camber in adjacent trusses or the camber’s effect on the cladding materials may
need to be considered, as long as clearances are maintained under the truss.

5.5.6 Joint design using toothed metal plate connectors
5.5.6.1 General

Joints should be designed to resist, in tension, compression and shear, the axial forces in
abutting members subjected to the loadings given in 5.4.4. Sufficient area for connector teeth
embedment shall be provided in the various members being jointed. The steel of the
connector shall be adequate to transfer these various forces.

Proprietary design information is required when designing joints with these connectors.
However, this subclause provides some general information.

NOTES:

1. The truss designer may refer to more detailed guidelines in ANSI/TPI-1 with commentary and
appendices.
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2. Connectors from different manufacturers cannot be substituted size for size without proper
engineering design checks to cater for the differing design values due to differences in tooth profiles,
shapes and tooth densities.

3. Toothed metal plate connectors generally bear their respective manufacturers’ marking for easy
identification.

5.5.6.2 Minimum joint requirement

Connectors at all joints shall have sufficient teeth and steel strength to develop a minimum
axial force of 2.0 kN in all members at a joint. This is to satisfy handling stresses in the truss
during manufacture and installation.

In addition, it is advisable to increase either the calculated connector sizes or steel thickness
for the chord splice, apex, heel and knee joints for trusses of 10 m span and above, and, for
heavily loaded girder trusses due to the more severe stresses experienced by these trusses.
Generally, in these cases, the connectors may be increased by one size either in length or
width, or by one thickness, at the discretion of the truss designer.

5.5.6.3 Connector tooth design

5.5.6.3.1 Timber joint group classifications

Where a joint has members of different timber joint groups, the teeth requirement may be
determined for the individual timber joint group applicable to each member, or by using the
timber joint group for the weakest member at the joint. Refer to MS 544: Part 5 for timber joint
groupings.

5.5.6.3.2 Duration of loading, Ki.c for connectors

The appropriate load duration factor, K.c, shall be considered when determining the number
of effective teeth required within a joint area, as shown in Table 8.

Table 8. Summary of Ki.c factor for connector tooth strength

Condition Kic
Long-term load 1.00
Medium-term load 1.35
Very short-term load 2.00

5.5.6.3.3 Connector placement tolerances

The joint design should allow for the connector to be misplaced by a minimum of £ 6 mm in
any direction.

Unless greater allowance has been made by the truss designer, connector mispositioning

shall not exceed 6 mm for positioning dimensions 50 mm or less and 12 mm for positioning
dimensions over 50 mm.
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5.5.6.3.4 Timber edge and end distances

Any teeth that fall within 6 mm of the edge of the timber perpendicular to the grain, or 12 mm
from the end of the timber parallel to the grain shall be considered as ineffective and shall be
ignored. The requirements of edge and distance are shown in Figure 9.

NOTE. x=6 mm, y =12 mm
Figure 9. Edge and end distance requirements
5.5.6.3.5 Allowance for load at angle to the timber grain

Generally, toothed metal plate manufacturers publish their connector design loads for the
connectors orientated parallel to and perpendicular to the timber grain (see Tables 9 and 10).

Where the connector plate is orientated at an angle other than parallel to or perpendicular to
the timber grain, the basic tooth loads may be derived using Hankinson’s formula:

Fo= F, F,
b= )
F,sin°0 + F,cos26(F,,sin”0 + F, cos26)

where
F, is the basic working load for connector at angle 6 to the timber grain;

F,, is the basic working load for connector parallel to the timber grain; and

F, is the basic working load for connector perpendicular to the timber grain.
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Table 9. Basic design loads (N) per tooth in wet timber
Timber joint Plate length oriented parallel to grain for connector types?

group GN80 GNQ GN40 | Claw-C | Claw-K MN MNH | NPM
J2 200 170 355 165 183 109 133 188
J3 200 150 311 125 140 109 133 188
J4 146 100 245 65 68 - - 125

Plate length oriented perpendicular to grain for connector types?
GN8o GNQ | GN40 | Claw-C | Claw-K | MN MNH | NPM
J2 150 128 213 100 111 70 86 140
J3 150 113 186 78 87 70 86 140

J4 110 75 147 51 53 - - 93

@ As designated by the manufacturer.

NOTE. For J1 timber, J2 design values are commonly used by truss designers unless their design
values are available.

Table 10. Basic tooth shear transfer stress (N/mm?2) in wet timber

Timber joint Plate length oriented parallel to grain for connector types?

9roup GN80 | GNQ | GN40 | Claw-C | Claw-K | MN MNH | NPM
J2 1.41 2.16 1.28 2.11 2.11 1.35 1.65 1.30

J3 1.41 1.91 1.12 1.61 1.61 1.35 1.65 1.30

J4 1.03 1.27 0.89 0.83 0.83 - - 0.88

Plate length oriented perpendicular to grain for connector types?

GN80 | GNQ | GN40 | Claw-C | Claw-K | MN MNH | NPM

J2 1.06 1.62 0.77 1.28 1.28 0.87 1.07 0.98

J3 1.06 1.43 0.67 1.00 1.00 0.87 1.07 0.98

J4 0.78 0.95 0.53 0.65 0.65 - - 0.65

@ As designated by the manufacturer.

NOTE. For J1 timber, J2 design values are commonly used by truss designers unless their design
values are available.

5.5.6.3.6 Defects

Connector teeth in knots, wane holes and joint gaps shall be considered to be ineffective.
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5.5.6.3.7 Members in compression at a joint

Members that are in line with each other or are perpendicular to each other (within 10° either
way) may be considered to transfer half of the compression force in the member by timber-to-
timber bearing. If utilised, this bearing stress shall also be checked in the timber design.
Otherwise, the connectors shall be designed to transfer the full compression force between
the joint members.

5.5.6.3.8 Tooth design values for some common toothed metal plate connectors

Whilst connector manufacturers may from time to time introduce new connector designs for
which the relevant design values will need to be provided, the basic design values for some
connectors commonly used are given in the Tables 9 and 10.

5.5.6.4 Connector steel design
5.5.6.4.1 Design principles

If the selected connector fails in shear or tension, and all connector sizes have been
considered, an alternative is to use a heavier connector gauge or to use a ‘tandem’ pair of
connectors at the joint (see Figure 10).

At splices, the connector shall not overhang the outside of the timber by more than 10 mm.
Where splices require larger width connectors, timber blocks may be used to enlarge the joint
(see Figure 11). However, tension or shear capacity along the interfaces of the joint shall be
checked.

=

a) Heel joint

%% !

VA /A

b) Knee joint

Figure 10. Examples of joints using ‘tandem’ (2 pairs) connectors
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Connectors in shear

= Timber block
‘ (same thickness as truss chord)
|

% 4 WA %Truss chord

— 1

NNIAN

L— Connectors in tension

Figure 11. Method for increasing splice joint load capacity
5.5.6.4.2 Duration of loading, Ki.c factor
K¢ factor shall not be applicable for connector steel strength calculations for all load cases.
5.5.6.4.3 Shear
The shear path flows along the timber interface, and the connector size shall be checked for
length and width, depending on the geometry of the joint. This is usually a critical design
condition at the heel and knee joints.
5.5.6.4.4 Tension
This is usually a critical design condition at the splice, heel and knee joints.
5.5.6.4.5 Buckling
Due to the thin gauge of the connectors, joints subject to shear, compression and/or bending
shall not have gaps exceeding 2 mm between any two adjoining timber members. Otherwise,
connector buckling may be a premature mode of failure.
5.5.6.4.6 Steel design values for some common toothed metal plate connectors

The steel design values for some connectors commonly used are given in Table 11.

Table 11. Steel design values for some common toothed metal plate connectors

Loading Design load in steel “width or length” for a pair of connectors of
direction type?®
(N/mm)
GN80 | GNQ | GN40 | Claw-C | Claw-K | MN MNH | NPM
Longitudinal tension 175 155 350 244 330 176 274 200
Lateral tension 88 110 240 84 105 124 194 95
Longitudinal shear 88 116 172 92 168 96 150 95
Lateral shear 88 105 172 105 175 78 122 95

@ As designated by the manufacturer.
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Exchange of information

Information required by the truss designer

The building designer should provide the following information:

a)

b)

the design wind speed;

the profile of the truss including any deflection limitations or restrictions requirements;
the span of the truss;

the pitch or pitches of the roof or its overall height;

the method of support and position of load bearing supports;

the type or weights of roof tiles or covering, including sarking, insulation and ceiling
materials;

the dimensions, capacity and position of all water tanks or ancillary equipment or other
loads (e.g. mechanical and electrical services, air conditioning, firefighting systems and
solar systems) to be supported on the trusses;

the overhang of trusses at eaves;

the positions and dimensions of hatches, skylights, air wells and other openings;

the service use of the building with reference to any unusual environmental conditions
and the type of preservative treatment where required;

the spacing of trusses and special timber sizes where these are required to match
existing construction; and

any special requirement for minimum member thickness (e.g. for the purposes of fixing
ceiling boards or sarking).

5.6.2 Information to be provided to the building designer

The
suita
suita

f)

24

truss designer should provide the building designer with the following information, on
bly detailed drawings, to enable a check to be made that the trusses supplied are
ble for their intended use:

sizes of members;

stress grades or strength groups of members;

the type, size and position of the connectors at each joint;

the positions and sizes of all timber bearings (i.e. under purlins, lintels);

loadings and other conditions for which the trusses are designed for;

the positions and spacing of trusses;
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g) the positions, fixings and sizes of any lateral restraints and their bracing necessary to
prevent buckling of compression members such as chords and webs;

h) details of the permanent bracing necessary to ensure the overall stability of the
completed roof structure (see 6.1 and 6.2);

i) the location and method of support for water tanks and ancillary equipment or other
loads together with the capacity or magnitude of the additional load assumed;

j)  the range of reactions to be accommodated at the support positions including those
required to resist wind uplift forces;

k) details of any changes in spacing to accommodate openings or services;

I)  any special precautions for handling, storage and erection, in addition to those covered
by this part of standard;

m) hold down details of trusses to support members;
n) truss to truss connection details; and

0) roof purlin to truss connection details.

6 Design of prefabricated roof systems

6.1 Design responsibility

In every project, it is essential that one person assumes overall responsibility as building
designer and is clearly defined as such. The building designer is responsible for providing the
information listed in 5.6.1 to the truss designer and for ensuring adequate provision is made
for stability of the roof structure as a whole as distinct from the stability of the individual
trusses.

The truss designer is also responsible for detailing all elements of bracing required in the roof,
including that necessary to provide the lateral restraints to truss members.

The truss designer is responsible for detailing suitable fixings for the trusses to wall plates to
provide the restraint against uplift.

The building designer is responsible for detailing the connection of the wall plates to the roof
beams and to ensure these connections are able to resist the roof truss loads.

Special consideration need to be made for trusses subjected to nett uplift and horizontal
forces due to high wind velocities. The building designer is also responsible for ensuring that
the supporting roof beams are adequately designed to cater for the truss loads.

6.2 Overall stability

6.2.1 Roof truss bracing

All roofs require erection as well as permanent roof bracing to ensure overall roof stability.
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6.2.1.1 Erection bracing or temporary bracing

Erection bracing or temporary bracing is required to provide stability to the trusses during
installation. For details refer to 9.3.

6.2.1.2 Permanent bracing

Permanent bracing is provided to ensure that the roof, as an independent structure, acts in a
robust stable manner with adequate overall stiffness when subjected to the design dead,
imposed and wind loadings. It also prevents lateral buckling of compression members.

It is essential that the truss designer clearly specifies on drawings the location of lateral
restraints and bracings in the truss design. Permanent bracing for trussed roofs can typically
be provided by a combination of the following elements:

a) bottom chord bracing;

b) top chord diagonal bracing;

c) tiling battens/purlins;

d) web tie bracing; and

e) lateral bracing at the midpoint of compression members.

Particular attention should be given to the need to ensure that principal trusses (e.g. girder
trusses) are properly braced back to the main roof structure to assist in resisting any torsional
tendency induced by out-of-plane eccentric loading.

6.2.2 Supporting structure stability

The supporting structure is to be stable in its own right and able to resist any horizontal and
vertical loads transmitted by the roof structure.

Should the building designer require the roof structure to brace other building components,
adequate information needs to be provided to ensure all the forces are safely transmitted by
the trusses to the rigid building structure.

6.3 Typical roof bracing

Typical bracing details, suitable for fulfilling the functions of roof stability for most residential
buildings, are given in Clause 10. Provided that the design criteria and conditions of use are
observed, no further calculations are required.

6.3.1 Non-typical roof bracing (design)

Trussed roofs outside the scope of Clause 9 require permanent bracing which performs the
functions given in 6.2.1. The bracing system, which may consist of a suitable combination of
elements such as those given in Clause 8 or other suitable structural systems, should be
capable of restraining all out-of-plane forces on the roof without excessive deflection (whether
they be induced by external wind forces or by internal compression instability forces in the
truss members themselves).
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In the absence of any other guidance, where trusses are erected within the tolerances in 9.4,
the compression induced out-of-plane instability force per unit length that needs to be
restrained may be calculated as follows, for the purposes of designing permanent bracing:

n0.75Nd

7 "a0L

where

q is the compression induced ‘out-of-plane’ instability force per unit length along the top
chord, expressed in newton per metre (N/m);

n is the number of trusses being restrained by the bracing system;
Ny is the mean axial compression force in the top chord, expressed in newton (N); and
L s the length of the top chord member being considered, expressed in metre (m).

Where the bracing system is also required to serve the purpose of wall stability, out-of-plane
wind forces need to be combined with the appropriate compression induced instability force in
the absence of any other criteria, the calculated horizontal deflection of the bracing system at

mid-span should not exceed % due to compression induced instability forces acting alone, or

7[5% due to compression induced instability forces and wind forces acting together.

6.3.2 Restraint against wind uplift

The design of the roof should be checked by the building designer to determine if an
adequate margin of safety exists against uplift due to wind forces. Particular attention should
be given to roofs with low pitches or lightweight coverings and roofs on high buildings or in
areas of high wind speed.

Mechanical fixings of sufficient capacity shall be provided between the trusses and the
supporting structure to resist the nett upward wind load reaction.

6.4 Wall plates

Trusses are normally supported on timber wall plates or similar flat bearing surfaces which
should be carefully levelled and positioned to ensure that the ends of the trusses are in the
correct vertical alignment, with the bearings located at the positions assumed in the design
and shown on the drawings.

In all cases, the area of the bearing surface should be sufficient to ensure that the permissible
stresses for compression perpendicular to the grain are not exceeded in either the bearing or
the trusses. As a guide, the bearing length should not be less than 0.008 times the span of
the truss, with a minimum value of 70 mm, unless design calculations show otherwise. Wane
shall be permitted on wall plates, provided it will not reduce the effective bearing surface
below that required by design. Wall plates should have a minimum thickness of 38 mm in the
wet condition.
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In general, it is preferable to use one of the proprietary types of fixings between the truss and
the wall plate or bearing. Where proprietary fixings are not used, the minimum fixing at each
bearing position should consist of two 3.75 mm diameter x 75 mm long round wire nails which
are skew nailed from each side of the truss into the wall plate or bearing.

Where nailing through toothed metal plate connectors cannot be avoided, the nails should be
driven through the holes in the connectors. This method of fixing should not be used where
the workmanship on site is not of a sufficiently high standard to ensure that the connectors,
joints, timber members and bearings will not be damaged by careless positioning or
overdriving of the nails.

The building designer should ensure that, when required, adequate fixings are specified for
holding down the trusses and the wall plates or bearings in accordance with 6.3.2 and 11.5.

6.5 Ceilings
The three most common types of ceiling are:
6.5.1 Suspended

The ceiling frame (either of timber framework or metal furring channels) is hung from the truss
bottom chords using timber hangers or metal wires. As these do not restrain the bottom chord
against horizontal movement, the truss designer shall specify the spacing and size of the
bottom ties required.

6.5.2 Battened fixed ceiling board

The ceiling battens or noggins of the ceiling framework are fixed either to the underside or in
between the truss bottom chords. Generally, this method provides adequate restraint for the
bottom chord once the ceiling sheets are nailed to the framework.

6.5.3 Direct fixed

The ceiling is directly fixed to truss bottom chords by glue and nails. If the truss spacing is
greater than 600 mm, secondary ceiling joists located in between the bottom chords may be
required to prevent the ceiling sheets sagging. Hanging beams are required to support the
joists. The building designer shall provide all relevant information and details on the ceiling
formation to enable the truss designer to select the appropriate restraint centre to be used.
6.5.4 Exposed bottom chords

The bottom chord shall be restrained against horizontal movement by bottom chord ties or
appropriate stiffening details (e.g. side or T-stiffeners) used.

The truss designer should consider the above fixing methods when selecting the bottom
chord restraint centres for the truss design (refer to 10.4).
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6.6 Water tanks and mechanical and electrical (M&E) point loads

Whenever possible, supports for water tanks and M&E point loads should be independent of
the trusses. However, if these loads are required to be supported on the trusses, such
additional loads and their contents should be catered for in the design with their position,
capacity and dimensions shown on the drawing.

Unless designed for, bottom chord splices should not be positioned within the truss panels
supporting the tank bearers.

7 Supporting structures

7.1 General

The correct information regarding location and dimensions of the supporting structures shall
be provided by the building designer prior to the manufacture of timber trusses. Due
consideration shall be given to the reactions from any girder trusses.

The supporting structure shall be stable at the time of truss installation according to 6.2.2.

The building designer shall ensure that the supporting roof beams are adequately designed to
cater for the truss loads. Special attention shall be given to point loads from girder trusses.
The location of point loads from any girder truss should be checked and the following
ensured:

a) Wall plates or support brackets shall be present at all support points of trusses.

b) Wall plates or timber packing pieces shall not be placed at non-load bearing RC lintels,
RC tie beams or brick walls.

c) For trusses designed with internal supports, the bottom chord panel point shall be
positioned to sit on the internal load-bearing beam.

7.2 Walls and partitions
7.21 Load-bearing walls
Load-bearing walls shall comply with the requirements specified in the relevant standards, as
appropriate to the material, and shall not be lower in height than the non-load-bearing walls or

partitions when trusses are supporting a level ceiling.

If any internal walls are required for truss support, the truss itself and the layout shall be
marked accordingly.

7.2.2 Non-load bearing walls
Non-load bearing walls shall comply with the requirements specified in the relevant standards,

as appropriate to the material. Non-load bearing walls, as designated, shall not carry any
truss loading and shall not be packed to touch the underside of the trusses.
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7.2.3 Non-load bearing lightweight partitions

For an internal non-load bearing partition (not designated as a bracing unit for the roof
trusses), stability of the partitions shall be required to resist a normal applied force, e.g. when
closing doors. The top plate of the partition shall be stabilised at minimum 1 800 mm centres.
Where trusses are parallel to the partition, a trimmer shall be used in between the bottom
chords and fixed to the bracket. Figure 12 gives an example of fixing details.

Where a non-load bearing partition is stable in its own right, no stabilising fixing is required.

Truss parallel to
partition

I

o Trimmer

Blocking pieces_ .~
large enough L0y~

to avoid
splitting

Partition top
plate

a) Truss parallel to partition

Truss at right
angle to partition

Blocking pieces S
large enough to 4, s

avoid Splltllng - PR
\_\_ | fr-"r "'_.r,-__‘:.:-
T i

Partition top plate

Fixing of block pieces to partition top
plate in accordance with relevant
framing specifications

b) Truss perpendicular to partition
NOTE. The underside of roof trusses shall not touch the top of the non-load bearing partition.

Figure 12. Fixing of trusses to free-standing non-load bearing partitions
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8 Fabrication
8.1 General
8.1.1 Staff and premises

Staff should have the skills necessary for the selection of timber and the production of
trusses. Individual responsibilities for production and quality control should be clearly defined.
The fabricator's premises should provide covered storage to minimise changes in the
moisture content of cut timber components prior to assembly, due to weather. Covered
storage should be available for metal products required for the production of trusses.

8.1.2 Equipment

Suitable equipment for handling materials and completed trusses should be available.
Equipment used for the cutting of timber components should be capable of producing
accurate and consistent angles and lengths. Such equipment should be regularly calibrated
and maintained in this condition. Assembly should be carried out with jigs, presses and other
equipment appropriate to the particular jointing device being used. Measuring equipment for
production and verification purposes should be available in the production area.

8.1.3 Information required by the truss fabricator prior to assembly

Adequate detailed drawings, specifications and cutting lists should be available prior to
fabrication giving the information specified below:

a) timber - Strength groups or species, grades, sizes, lengths and required cut dimensions;

b) connectors - Type, size, location details, permissible tolerances on connector location
and additional corrosion preventative treatment for corrosive environments, if required;

c) dimensions - Spans, pitch, camber, eaves overhang and splice locations;

d) treatment of timber - Details of preservative treatment, if required; and

e) fixing - Details of fixing of multiple trusses or reinforcing timbers (see 9.7). Where this is
not carried out by the truss fabricator, the information shall be issued to site in the form of
clearly detailed drawings and specifications, sufficient to enable the components to be
correctly assembled on site.

8.2 Timber

All timber components shall be examined for suitability prior to cutting and assembly.

8.2.1 Timber sizes

Timber shall be of at least the specified size, according to design drawings. If the nominal

sizes are specified, the allowable undersize shall be clearly stated. All timber components to

be used in truss fabrication shall be thickened or gauged such that at the time of fabrication,

the maximum difference in thickness between any two of the several members meeting at a
joint shall not exceed 2 mm.
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Wider timber members shall not be used in place of specified sizes if this causes a reduction
in the timber-to-connector contact area in any of the members at a joint.

8.2.2 Strength group

The strength group and grade of each member in the truss shall comply with design drawings,
or be of a higher strength group or grade.

The usage of different species of timber within a truss is acceptable provided no species is of
lower strength or weaker joint group than the design specifications.

8.2.3 Grading

The timber used for the truss members shall be graded in accordance with the requirements
of MS 1714.

8.2.4 Timber defects

Defects such as shakes, checks, slope of grain, wane, pin/borer holes and knots are
permitted within the limits specified by MS 1714.

In timber that is impregnated with preservative chemicals, sapwood is not a structural defect
and can be allowed without limit (refer to MS 1714).

All timber species classified as “naturally not durable” shall be treated according to MS 360.
Sapwood of all species is considered not durable unless suitably treated (refer to MS 360).
Where timber is treated with copper/chrome/arsenic wood preservatives, a minimum period of
72 h from discharge is required to allow for fixation to occur before the connectors are

embedded. This is to minimise the possibility of corrosion risk to the connectors.

There may be a risk of premature corrosion of the connectors when used in timber treated
with other chemicals.

8.3 Cutting

All truss fabricators are recommended to check the in-situ spans and any other relevant
building dimensions that may affect the trusses prior to cutting of timber for fabrication.

Lengths of timber which have a spring or bow shall be cut and used in a manner that
approaches the desired camber in the truss.

8.4 Joints
Proper machinery should be used for the assembly of trusses with toothed metal plate
connectors to ensure that the plates are not damaged and are fully embedded. Hammering

should not be permitted to replace in part the final pressing process or to correct connectors
that are found to be improperly embedded after pressing.
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Sound knots are permitted within the area covered by connectors, provided that they can be
satisfactorily embedded without distortion of the teeth or splitting of the timber. Where an
unsound knot, knot hole, or fissure occurring within the area covered by a toothed metal plate
connector cannot be avoided, the number of effective teeth should be verified disregarding
those in the unsound knot, knot hole or on the line of the fissure. When necessary, a larger
plate should be used to provide the minimum number of effective teeth specified in the
design.

NOTE. Hairline fissures which do not extend more than 50 mm from the tooth which apparently caused
them may be disregarded.

Wane is permitted in joints formed with toothed metal plate connectors with integral teeth,
provided it is not greater than 6 mm. Where wane exceeds the above limit, any tooth within
this area shall be considered ineffective.

Care should be taken if connectors protrude into walk spaces or other places permitting
access (e.g. non-structural timber chocks may be used for the protruding connector edges).

Any gap between the timber and the underside of a toothed metal plate connector should not
exceed 1.5 mm.

Joints fabricated with improperly positioned connectors may be repaired by removing the
affected connectors and repressing with a connector of a larger size. Where defective joints
are to be repaired in this way, only 50 % of the teeth present in the area previously covered
by the plate should be counted as effective. No such repairs to trusses should be undertaken
without prior approval from the truss designer.

Care should be taken to ensure that undue distress does not occur to the timber when
defective connectors are removed.

8.5 Assembly

8.5.1 General

For toothed metal plate connectors, the connector design values shall correspond to the
moisture condition of the timber at the time of fabrication or in service, whichever design value
is lower.

8.5.2 Mispositioning of connectors

Unless greater allowance has been made by the truss designer, connector mispositioning
shall not exceed 6 mm for positioning dimensions 50 mm or less and 12 mm for positioning
dimensions over 50 mm.

8.5.3 Gaps in joints

The maximum gap between any two adjacent timber members at a joint shall not exceed
2 mm unless specifically allowed for by the truss designer. Otherwise, additional

strengthening details are required to ensure the forces of each individual truss member can
be transferred across the joint.
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8.5.4 Connector embedment into timber

For allowable gap between the timber and underside of a toothed metal plate connector (refer
to 8.4).

Toothed metal plate connectors with integral teeth should not be “over-pressed” with the
underside of the connector embedded more than 0.5 mm into the timber. This is to avoid
crushing of the timber which may weaken the joint.

8.5.5 Camber

Where a camber is specified, it should be measured at the bottom chord panel points
(excluding splice joints) with the truss unloaded and laid on its side. Camber should be taken
as the distance from the bottom edge of the truss bottom chord at the panel point to a straight
line joining the centres of the bearings normally supported on the wall plates.

For large span trusses, cambers as specified on the truss design drawings should be set into
the truss to a tolerance of 5 mm prior to the fixing of the toothed metal plate connectors.

8.6 Splice joints

Splice joints are to be located at points of minimal bending moment. Generally, these points
are located at between V4 to V5 of a panel length from a panel point.

Splices located other than the above positions will need to cater for bending moments and
shear forces.

8.7 Marking
Trusses should be clearly marked or labelled to identify:

a) the manufacturer or fabricator;

b) truss identification mark in accordance with the roof truss layout;
c) internal and cantilever supports; and
d) web brace location.

For item a), the recommended location of the marking or label is on the face of the truss
bottom chord at mid-span.

8.8 Inspection

Fabricators should impose some self-inspection procedures or quality control methods with
the requirements as given in 9.4 to 9.7.

8.9 Packaging
Timber trusses are designed to be used in a vertical position and until they are properly
installed and braced, they can be damaged if subjected to excessive lateral bending. It is

important for the truss manufacturer to utilise handling methods within the factory which keep
lateral bending to a minimum at all times.
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It is recommended that completed timber trusses be strapped into bundles which, with their
mutual support, produce a package more capable of resisting the stress of handling, storage
and delivery than any individual truss unit.

Strapping is recommended to be located near panel points. Strapping should be tight with
strapping corner guards or timber blocks to prevent damage to the timber member edges of
the outer trusses in the bundles.

Completed truss bundles awaiting delivery may be stored either in a horizontal or vertical
position. Sufficient bearings shall be provided to maintain the trusses in a relatively level and
flat position to prevent excessive lateral bending, twisting, or warping (see 9.1.3 and
Figure 13).

Strapping

Timber blocks
PLAN Strapping

=] =]

‘\r//'

Timber blocks

a) Horizontal storage

Figure 13. Finished trusses storage and strapping
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Strapping

Stable
supporting
frame

7

b) Vertical storage

Figure 13. Finished trusses storage and strapping (continued)

9 Truss installation
9.1 Transport, storage, lifting and handling
9.1.1 General

This subclause provides recommendations for the transport, storage, lifting and handling of
the timber trusses.

9.1.2 Transport

Truss bundles shall be carefully loaded onto delivery equipment in such position that
overhangs, apexes, cantilevers, or any other part of the trusses, will not be damaged during
transportation to the job site.

Trusses should be fully supported when being transported in either a horizontal or vertical
position. No excessive stress from the tie-down straps or bracing should be placed on any
part of the truss. Where necessary, right-angle edge protectors should be used to avoid
damage to truss members.

9.1.3 Storage

Trusses should be stored on relatively level ground. Care should be taken so as not to allow
excessive bending of trusses to occur.

When trusses are stored on site, they should be placed on supports to avoid ground contact
as follows:

a) If the trusses are stored horizontally, sufficient supports should be provided to maintain

the trusses in a relatively flat position to prevent bending of the trusses [see
Figure 13 a)].
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b) If the trusses are stored vertically, they should be supported at the designated support
locations or panel points, and in a manner that will prevent tipping or toppling. This is an
important precaution to take to prevent mishaps [see Figure 13 b)].

Stored trusses should be protected from the elements in a manner that provides adequate
ventilation of the trusses. If tarpaulins or other similar materials are used, the ends should be
left open for ventilation.

9.1.4 Lifting and handling

Throughout all phases of installation, care should be taken to avoid excessive sagging of
trusses, which can cause joint and timber damage.

Where possible, trusses shall be lifted in a vertical position. Spreader bars with attachments
to the panel points should be used where the span exceeds 10 m. Such trusses should not be
lifted by the apex joint only.

In general, trusses should be slung from the top chord panel points as shown in Figures 14
and 15. Slings should be located at equal distances from the truss centre-line, and
approximately %5 to 7% truss length apart at the truss panel points.

The angle between sling legs should be less than 60°. Several typical examples are shown in
Figures 14 and 15.

Where a crane is not used for lifting, the trusses should be lifted by hand following the
guidelines for lifting points in Figures 14 and 15.

CAUTION. Under no circumstances should the trusses be dragged along the ground or over
the supporting structure.

Crane Crane

7
N/ \/ . | < 60°
AN P
11310 1/2

span

o - .
) ol . ]

1/3 to 1/2 span

F

Figure 14. Vertical lifting of trusses - Span less than 9 m
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Crane Crane

Chain or sling
/ \

1/3 to 1/2 span 1/3 to 1/2 span
-t P

Figure 15. Vertical lifting of trusses - Span from 9 m to 16 m

9.2 Truss layout

A layout with sufficient information to correctly locate the timber trusses shall be available
prior to the installation. If the information provided is unclear, guidance shall be sought before
proceeding with the truss erection.

NOTE. A typical roof truss layout, in part, is given in Figure 16 with a particular emphasis on the girder
truss and truncated truss locations.

Saddle (valley)

trusses ’
Ridge ine -II-. Girder truss
RN : L\ y :
T 11 T S T i Vi Girder truss flush
d—— e [/ with outside edge
Standard | ; L\ 1l / // of wall plate
trusses ) | . | 4 T 1
| t i T . '
| ! 1 T 1T Bk . I
; | = R o | o | e | | e |
R, ol e — =/ !
Truncated 11 B J{?\\ \ -8 70 | f Il | :
standard T - /"""__J e .| i I I N
Truncated ——mef—————0ri= = e = el={=1A l = - M '_ .,!
girder | l 'L_: | , . 1|
; I N Nl
i | il ] | || ||| —=— Eavesine
1:::u'.='-::.r':*.-l:.::.;:
| | | 1| |
]. (V.. - [Jl ]. i |.h} II U i.|. u
& ™
Hip truss/hip rafter Jack trusses/jack rafter Girder truss

Figure 16. Typical truss layout
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9.3 Erection bracing or temporary bracing

Trusses shall be temporarily braced during installation to ensure they are held straight and
plumb to the installation tolerances, as specified in 9.4, prior to fixing the permanent bracing.

Recommended temporary bracing details are given in Figures 17 and 18.

If trusses are installed without adequate temporary bracing, the following problems may
occur:

a) collapse of trusses during installation; and

b) exceeding tolerances may cause overloading, buckling and possible permanent damage
to the trusses.

It is recommended that the truss should be erected correctly, straight and vertical, and
temporarily braced in position as described in Figures 17 and 18. The remaining trusses are
then set in line with the first one spaced using a gauging rod (see Figure 19) and fixed back to
the first truss with temporary ties to the top chord at a maximum spacing of 3 000 mm, and to
the bottom chord at a maximum spacing of 4 000 mm.

Temporary ties are recommended to be of a minimum of 40 mm x 40 mm for truss spacing up
to 1 200 mm or 70 mm x 38 mm for truss spacing up to 1 800 mm. Ties should be fixed to
each truss with a minimum of one 75 mm nail.

Temporary ties are not designed to be a trafficable platform.

Tension steel-braces are not acceptable for temporary bracing.

The temporary bracing shall not be removed until the permanent bracing has been installed.

Top plate

Figure 17. Temporary bracing for hip or Dutch-hip end roof
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Figure 18. Temporary bracing for gable-end roof

Gauging rod

: i B Tie |
/ ~— First truss

H Truss spacingH [l Nail

p—

Locate and space each truss
using gauging rod

Figure 19. Example of gauging rod
9.3.1 Hip or Dutch-hip end roof
Temporary bracing for a hip or Dutch-hip end roof is achieved by erecting and fixing the
truncated girder, or Dutch-hip girder truss in the correct position to the wall plate and bracing
the girder truss back to the corner of the building as shown in Figure 17.
9.3.2 Gable-end roof
Temporary bracing for a gable-end roof is achieved by erecting and fixing a truss to the wall
plates near to one end of the roof and bracing the truss to a rigid element, e.g. the supporting
structure as shown in Figure 18.
9.4 Installation tolerances

9.4.1 General

Trusses shall be installed straight and vertical and in their correct positions as specified in
9.4.2t09.4.4.

NOTE. The best method for ensuring correct truss positioning is to mark the locations on the wall plate
or other supporting elements in accordance with the truss layout plan prior to truss installation.
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9.4.2 Bow

Trusses shall be erected with minimal bow, in the truss and in any chord, with tolerance not
exceeding the lesser of ﬁ and 50 mm where L is the chord length (see Figure 20).

Truss 17 Bow

B =
- e
Truss j_ ]
- . L— Bow

s e R : e :__:-::‘_:_-::::__i:q_____ -

L (chord length) “___“—¥l—__f_ __|
Figure 20. Bow
9.4.3 Plumb

Trusses shall be so erected that no part of the truss is out of plumb with a tolerance not

exceeding the lesser of % and 50 mm (see Figure 21).

Height at
any section

Truss \ [

Out of plumb
(lesser of 50 mm
and height/50)

Wl

Figure 21. Plumb

9.4.4 Spacing

Trusses shall be erected at the spacing specified in the design specifications or truss layout
plan with a tolerance of 50 mm.
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9.5 Ceiling suspended from bottom chords

Where ceiling is suspended from the bottom chord of trusses, lateral ties shall be fixed to the
truss bottom chord. The lateral ties shall not be less than 40 mm x 40 mm for truss spacing up
to 1 200 mm or 70 mm x 38 mm on edge for truss spacing up to 1 800 mm.

The positions of these lateral ties shall be specified by the truss designer and indicated on the
layout plans together with their bracing requirements.

9.6 Tie-down requirements

The requirements for fixing trusses to supporting structures shall be as indicated on the truss
drawings.

9.7 Multiple (multi-ply) truss

A truss that is designated as double-, triple-, or multi-ply shall be laminated together by nailing
or bolting, or both, in accordance with the truss details before the truss is loaded.

The laminating of a multiple (multi-ply) truss should be done at the time of manufacture.

If laminated on site, the individual truss forming the multi-ply should be labelled/marked
appropriately.

9.8 Truss modification

Under no circumstances shall a truss be modified by cutting, drilling, or by any other method
that may interfere with its structural integrity, without being approved by the truss designer.

9.9 Rejection criteria

Trusses designed and manufactured for criteria other than those being used on site shall not
be used without being approved.

When trusses are delivered to site, their design criteria should be checked to ensure that they
are correct and conform to the building design requirements. If the truss has been cut, drilled,
damaged, or manufactured in such a way as to impair performance, notification should be
given to the truss engineer in order to provide adequate rectification to the truss.

Trusses with severely degraded timbers or connectors due to poor storage shall not be
loaded prior to rectification or replacement.

NOTES:

1. Manufacturing errors or damages deemed severe enough to warrant attention include but are not
limited to the following:

a) broken timbers;
b)  split or cracked timbers exceeding limits specified by MS 544: Part 2:2001 or MS 1714;
c) missing connectors on one or both sides of a joint;

d) connectors obviously misplaced, e.g. missing a member at a joint or connectors not properly
embedded; and
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e) any connector showing evidence of flattening of the teeth.

2. A truss supported away from the design location may be rejected or approved by the truss
designer.

3. If afault is discovered after the truss has been loaded, the load may be alleviated temporarily from
the truss until rectification is completed.

9.10 Exposure to weather

All roof trusses should be covered within two weeks from completion of installation. Where
trusses are exposed for prolonged periods to the elements, excessive timber distortion,
splitting, biological decay and/or joint degradation may occur. In a situation where the
contractor is unable to comply with the above requirements the contractor shall take
appropriate steps to cover such trusses with approved temporary plastic sheeting until such

time that they are ready to be covered with the permanent roof sheeting/tiles. All temporary
coverings shall be well maintained and adequately ventilated at all times.

10 Roof bracing
10.1 General
This clause specifies the permanent bracing requirements for roof trusses. These
requirements are suitable for restraining loads imposed by the direct action of wind on the
roof structure and do not make any allowance for wind loads on the supporting structure.
Before being loaded, roof trusses shall be permanently braced to the supporting structure, to
prevent rotation or buckling of trusses under the weight of roofing and ceiling materials or
under wind uplift.
Roof bracing shall comply with the following subclauses:
a) lateral restraints to truss top chords, i.e. roof battens or purlins, 10.2;
b) diagonal bracing to truss top chords using steel-brace, 10.3;

NOTE. Typical specification for, and example of, steel-brace is given in Annex B.
¢) bottom chord bracing, 10.4; and
d) web ties, 10.5.
10.2 Roof battens
10.2.1 General

The size, spacing and fixing of roof battens or purlins shall be in accordance with the
approved specifications.

In areas where battens or purlins are not bound on both sides by diagonal bracing, battens
shall be continuous (see Figure 22).
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Where required, splices in battens shall be arranged such that in any top chord no more than
one-third of battens are spliced and no two splices are adjacent.

Roof batterns
continuous in this

Rldge area
Steel-brace \ L N\
Roof battens continuous in ~\ \ = '

this area “—-

) ! Bracing between 30°and 45° to
\ r I [ wall plate when viewed on plan
!

Figure 22. Typical bracing layout using steel brace
10.2.2 Intermediate battens for valley intersection

Due consideration shall be given to the restraint requirement for the supporting truss top chords
where the valley trusses are located. Where the spacing of valley trusses is greater than the
restraint spacing in design, either the roof battens shall be continued at the design spacing or
intermediate top chord ties shall be fixed to the supporting trusses as shown in Figure 23 (see
also 11.4).

Valley truss

/Valley truss

See 11.4 for
connection
details

Supporting truss
top chord

Intermediate top
chord ties as required

Figure 23. Intermediate top chord tie to supporting truss

44 © STANDARDS MALAYSIA 2015 - All rights reserved



MS 544-8:2015

10.3 Top chord bracing
10.3.1 General

The requirement for a top chord bracing system is to transfer forces generated in the top chord
restraints (usually roof battens or purlins) back to the supporting structure. The forces are
generated by resisting buckling of the top chord members, and by wind loading perpendicular
to the span of the trusses.

Bracing systems other than steel-brace, as specified in 10.3.2 to 10.3.5, such as timber brace,
may be used, provided that they can be shown to transfer the necessary forces and limit
movement of the top chords in an out-of-plane direction. The material and methods described
in 10.3.2 to 10.3.5 are deemed to satisfy the requirements.

Some recommendations are given in 10.6 for timber braces.

For complicated truss layouts not covered in this Standard, approved specification shall be
obtained from the truss designer.

10.3.2 Steel-brace

The steel-brace shall be manufactured from structural grade steel and, when installed, shall not
sag more than:

Distance between support points

500

The steel-brace shall be in accordance with the specifications stated in Table 12.

Table 12. Specifications for steel-brace

Type of steel-brace?

Steel grade Structural grade
Minimum galvanised coating class Z275 or equivalent
Minimum working load in tension 5.5 kN

Minimum basic working capacity of end fixing detail 5.5 kN

Minimum basic working capacity of brace to intermediate truss fixing 0.45 kN

Minimum working load at splice 4.7 kN

@ Refer to Annex B for type of steel-brace that are deemed to satisfy the requirements specified in this subclause.
Other equivalent proprietary steel-brace manufactured from structural grade steel may be used, provided the
differences in the design or basic working capacities are taken into account.

If tension devices are used to pre-tension the steel-brace, the design of the tension device shall
be such that it does not contribute more than 2.5 mm to the extension of the bracing system
when a 5.5 kN load is applied.
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Care should be taken when using tension devices, i.e. not to over-tension the steel-brace. Flat
brace should only be tensioned enough to remove any noticeable sag between braced
members. When tensioners are used, additional temporary bracing may be required to prevent
the distortion of trusses.

10.3.3 Steel-brace for gable roof
10.3.3.1 General

The type and layout of the top chord steel-brace are related to the span, shape and loading of
the roof. The angle from steel-brace to wall-plate shall be between 30° and 45°. Bracing bays
shall extend from the end trusses of the roof, unless otherwise specified in this standard.

The area of the standard overhangs (see 12.1) is not required to be braced, provided the
overhang length does not exceed 1 200 mm.

In Figure 24 to Figure 39, length (L) and half span (%) are defined as follows:

a) Length (L) - the length of run of similar trusses with similar support positions. However,
where adjoining sections of the roof have trusses running parallel to the trusses in the
section being considered and where the top chords are in the same plane, length (L) may
be extended into the adjoining section, provided that the trusses have common support
positions (see Figure 24).

b) Half span (4) - the horizontal distance from the pitching point to the point at which the top
pitch changes (see Figure 24).

11 L

Vertical bracing

(see Figure 47)

’ . ¢ ——Steel-bracing
/ N
// N // \\/// <\ A
ﬂi______;xki_.________?._
h \><'_ // \\ // n
( N //
v

Bracing between 30° and 45° to
top plate when viewed on plate

L

Figure 24. Length (L) and half-span (k)
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10.3.3.2 Spansupto8m

For spans up to 8 m, the single steel-brace shall be arranged in a V-shape configuration. Each
truss in the braced section shall be crossed with at least two braces.

The top chord steel-brace shall be arranged according to the following roof lengths:

a)

b)

c)

d)

Roof lengths less than half span (%) - See 10.3.3.3 a) and Figure 30.

Very short roof - Where the roof length (L) is 1 to 1.5 times the half span (%) of the roof
truss, the steel-brace shall be arranged as shown in Figure 25.

Short roof - Where the roof length (L) is 1.5 to 3.5 times the half span (%) of the roof truss,
the steel-brace shall be arranged as shown in Figure 26.

Long roof - Where the roof length (L) is 3.5 to 4 times the half span (%) of the roof truss,
the steel-brace shall be arranged as shown in Figure 27.

Very long roof - Where the roof length (L) is more than 4 times the half span (%) of the roof
truss, the steel-brace shall be arranged as shown in Figure 28 a). An alternative
arrangement is shown in Figure 28 b) where the width of braced bay is equal or greater
than that of the unbraced bay. The unbraced bay shall have a braced bay on both sides of
it.

:k\! izﬂ:
><' \ Steel-brace
<Ll —
N ;
LA N
L

Figure 25. Steel-brace layout for very short roof, span up to 8 m
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Figure 26. Steel-brace layout for short roof, span up to 8m
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Figure 28 a). Steel-brace layout for very long roof, spans up to 8m
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Figure 28 b). Alternative steel-brace layout for very long roof, span up to 8 m
10.3.3.3 Spansof8mto13 m
For spans of 8 m to 13 m, a steel-brace in an X-shape configuration shall be used. A single
steel-brace shall be used with the limitation in the overall length, i.e. span plus overhangs, of
roof trusses as specified in Table 13. Each truss in the braced section shall be crossed with at

least four braces.

For a roof with overall truss length greater than the maximum values specified in Table 13 but
less than 13 m, a double steel-brace shall be used, as shown in Figure 29.

Table 13. Maximum overall truss length (span + overhangs) for single brace

Dimensions in millimetres

Design wind Roof pitch
speed <15° 15° to 20° 20° to 30° 30° to 35° 35° to 45°
(ml/s)
41 13.0 13.0 12.5 11.5 9.5
50 13.0 13.0 10.5 9.5 8.0

Double steel-brace

Figure 29. Double steel-brace
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The top chord steel-brace for spans of 8 m to 13 m shall be arranged according to the following
roof lengths:

a)

b)

d)

50

Very short roof - Where the roof length (L) is very short compared to the half span (%) of
the truss such that it would result in a brace angle greater than 45°, a diagonal steel-brace
arrangement shall be required each side of the ridge line as shown in Figure 30.

Bracing bays shall be spaced across the roof such that the brace angle is always between
30° and 45°.

Short roof - Where the roof length (L) is 1.5 to 3.5 times the half span (%) of the roof truss,
the steel-brace shall be arranged as shown in Figure 31.

Long roof - Where the roof length (L) is long compared to the half span (%) of the roof truss
such that it would result in a brace angle less than 30°, two or more crossed bracing bays
shall be required each side of the ridge line to ensure the brace angle is between 30° and
45° (see Figure 32).

Very long roof - For a very long roof, the steel-brace is continued for the length of the
building such that each truss shall be crossed with at least four braces [see Figure 33 a)].
An alternative arrangement is shown in Figure 33 b)] where the width of braced bay is
equal or greater than that of the unbraced bay. The unbraced bay shall have a braced bay
on both sides of it.

P Steel-brace

- Brace angle

TTaTT

Figure 30. Steel-brace layout for very short roof, spans 8 mto 13 m
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Figure 31. Steel-brace layout for short roof, spans 8 mto 13 m
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Figure 32. Steel-brace layout for long roof, spans 8 m to 13 m
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Figure 33 a). Steel-brace layout for very long roof, spans 8 mto 13 m
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Figure 33 b). Alternative steel-brace layout for very long roof, spans 8 mto 13 m
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10.3.3.4 Spans13mto16 m

For truss spans of 13 m to 16 m, the steel-brace shall be in an X-shape configuration over the
whole roof with an additional braced bay at each end and intermediate braced bays at maximum
13 m centres, as shown in Figure 34.

The number of steel-brace to be used shall be in accordance with Table 14.

Approximate span/s Single or double steel-brace

Timber nogging l——-i / [see Table 14)
| - | x\ I 7 ]
\ ~ 1
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Braced bay at _/ |__ 13 000 mm Mazx. e I

each end of roof L 1

Figure 34. Steel-brace layout for truss spans 13 m to 16 m
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Table 14. Maximum overall truss length for truss spans 13 mto 16 m

Design Maximum overall truss length “span + overhangs”
wind (m)
velocity
(mis) Roof pitch
Single brace Double brace
<15° 15° to 20° <15° 15° to 20° | 21° to 30° | 31° to 35° | 36° to 45°
Up to 42 16.0 16.0 16.0 16.0 16.0 16.0 13.5

10.3.4 Steel-brace for hip roof
10.3.4.1 Bracing requirement for standard trusses

For roofs on buildings of rectangular plan with trussed hip ends or Dutch-hip ends, the steel-
brace for standard trusses shall be required between the apexes of hip ends only. In such
cases, the roof length (L) shall be taken as being the distance between the two intersections of
hip and ridge line at each end of the building. One criteria from 10.3.3.2 to 10.3.3.4 shall then
be applied as shown in Figure 35.

\-><-/ r 7(_| Steel-brace
PN — |

L]

o

Figure 35. Steel-brace layout for standard trusses of hip roof
10.3.4.2 Bracing requirement for jack trusses

For standard truss spans of 13 m to 16 m, the single steel-brace shall be arranged in an
X-shape configuration. The angle from steel-brace to end wall shall be between 30° and 45°.
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The top chord steel-brace for jack trusses shall be arranged in accordance with the following:

a) Where the horizontal top chord length (HTL) is less than the truncated girder station (TGS),
the steel-brace shall be arranged as shown in Figure 36.

b) Where the horizontal top chord length (HTL) is 1 times to 1.5 times the truncated girder
station (TGS), the steel-brace shall be arranged as shown in Figure 37.

c) Where the horizontal top chord length (HTL) is longer than 1.5 times the truncated girder
station (TGS), the steel-brace shall be arranged as shown in Figure 38.

[
L

X i
N\ 1
N\ [
TGS
HTL Steel-brace
r— -
Figure 36. Steel-brace layout for jack trusses (HTL < TGS)
|
[
[
il
TGS

\ Steel-brace

Figure 37. Steel-brace layout for jack trusses (HTL =1 to 1.5 x TGS)
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Steel-brace
HTL

— o |

Figure 38. Steel-brace layout for jack trusses (HTL > 1.5 x TGS)
10.3.5 Steel-brace for dual-pitched roof

On dual-pitched or cut-off roofs where the ridge line is not central on the building, each side of
the ridge shall be considered as a separate case. A steel-brace layout resulting from a
combination of the criteria specified in 10.3.3.2 to 10.3.3.4 shall apply. Figure 39 gives a typical
example of a layout.

X

\ !

N
dHEL
Cut-off Dughpiched \~ Steel-brace I

Figure 39. Typical steel-brace layout for dual-pitched or cut-off roof
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10.3.6 Steel-brace for bell roof

Bell trusses shall be braced as shown in Figure 40. The steel-brace shall be spliced at the
change in roof pitch positions.

Breaking pitch

N T rd
\ 5 %;
II | X {1 [| Ridgel|
! N
] /
\ %!/ ——1r—1 7
Bracing requirement for jack trusses Refer to Figure 41 for splice
as per 10.3.4 2 (not shown for clarity) detail at brgak g Steel-brace

Figure 40. Steel-brace layout for bell roof
10.3.7 Steel-brace for mono-pitched roof

Where the roof consists of half trusses (mono-pitched roof), the span of the half truss shall be
taken as the half span (%), and one criteria from 10.3.3.2 to 10.3.3.4 shall be applied. The
apex of the half truss shall be braced to the supporting structure with diagonal bracing in the
vertical plane as specified for half truss fixing for apex bracing in 10.3.9.

10.3.8 Capped (2-layered) trusses

The truss designer shall specify the bracing requirements and positions for the horizontal top
chords of the main supporting trusses so that the lateral forces in the horizontal top chord ties
are transferred via the top chord bracing (refer to 6.3) to the supporting structure.

10.3.9 Fixing

The steel-brace shall be arranged in a V-shape or X-shape configuration over the top of the
top chords as specified in the bracing layouts in 10.3.3 to 10.3.6. Steel-brace shall be fixed to

each truss in the braced section and to the supports using a minimum of ¢2.8 mm x 30 mm
reinforced-head nails in accordance with the details in Figure 41 to Figure 47.
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Two nails to top chord
through each brace

Steel-brace

Steel-brace Top chord

Bend both brace ends over top
chord and fix with three nails to
each face of top chord

Figure 41. Typical spliced detail (Wrap-around Splice)

Two nails to top chord Two nails to top chord

Steel-brace

Bend brace over end truss End truss of braced bay

top chord and fix with three
nails to the face of top chord

Figure 42. End fixing details at apex
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Two nails to each top chord

Steel-brace

Two nails to each
Bend steel-brace top chord

over and fix with
three nails to face of
top chord

Framing anchor,
one to each side of

truss Framing anchor, one to

each side of truss

Timber block of similar size to truss
top chord fitted tightly between
trusses using two nails to truss and

Refer to Figure 47 for Anchorage point three nails to wall plate

fixing to brick-wall plate

Figure 43. End fixing details to wall plate at heel

Two nails to
Girder truss or top chord
supporting structure

Two nails to top of
truss and three to
the side

Anchorage point

Standard trusses

Girder bracket

NOTE. If the steel-brace is anchored to the girder truss member at the girder bracket position, any torsional load
induced in the girder bottom chord by the brace need to be designed for.

Figure 44. End fixing details at heel to girder truss
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Timber block of similar size to truss top
chord fitted tightly between trusses.
Use two nails to fix to each truss and
three nails to fix to top plate

Refer to Figure 42
for end fixing details

Steel-brace continuous
to truss heel

Two nails to top chord

95 mm x 38 mm (SG6 or
better) hardwood timber
block fixed in line with bottom
of bottom chord fitted tightly
between trusses using
framing anchors as shown

Refer to Figure 42
for end fixing details

Refer to Figure 47 for
fixing to brick-wall plate

Figure 45. Fixing details for cantilevers

Bendd steel-brace over timber Timber block of similar size
block and fix with five nails to top chord fixed to truss at
each end with two nails and
one framing anchor

shall not be closer than 10
mm to the edge of the
timber

\e *$

Iy
Bend steel-brace to side of
top plate and under. Fix with
five nails to top plate. Nails

AN

Refer to Figure 47 for fixing ‘]\~
to brick-wall plate

30° < bracing angle < 45°

Figure 46. Fixing details for cut-off or half trusses
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Steel-brace fixed

ith t il
PR Fix with five nails to side of

wall plate and timber block

Minimum 35 mm thick wall
plate (refer to AS 1684 for
fixing of wall plate to
brickwork)

Cut-off or
half trusses

Minimum 45 mm thick
timber block fitted tightly
between trusses and

nailed down to wall plate & 2
Brickwork
AN I\/I

Figure 47. Steel-brace fixing to brick-wall plate

10.4 Bottom chord bracing
10.4.1 General

A permanent bottom chord bracing shall be required to restrain truss bottom chords against
lateral buckling under wind uplift.

10.4.2 Ceiling battens

For battened ceilings, batten sizes shall comply with the approved specifications. Batten
spacing shall not exceed that specified by the approved specifications for ceiling support and
bottom chord restraint centres.

10.4.3 Bottom chord ties

For suspended ceilings, or exposed bottom chords, or where ceiling battens do not provide
restraint to bottom chords, e.g. metal furring channels clipped to trusses to allow for horizontal
movements or wire-suspended ceiling systems, the size and spacing of separate bottom
chord ties shall comply with the approved specifications.

Where hardwood bottom chord ties are required, they shall be braced or fixed to the
supporting structure which can resist these bracing loads. Steel-brace shall be used for fixing
top of truss bottom chords to brace lateral ties to the supporting structure. Steel-brace shall
be at approximately 45° to the wall plates (see Figure 48, and shall be fixed to each truss and
to the supporting structure in the same manner as for top chord brace fixing.

NOTE. These bottom chord ties are not intended to replace binders required to support the end gable
walls.
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10.5 Web bracing

Where truss designs require bracing to be applied to webs, this can be achieved by the use of
lateral ties, T-stiffeners or other supplementary members. Where lateral ties are used, they
shall be a minimum of 40 mm x 40 mm SG6 for trusses spaced up to 1 220 mm, 70 mm x 40
mm SG6 for trusses spaced up to 1 830 mm, or as specified in the design specifications. The
web ties shall be fixed to the web of each truss at even spacing of the web with one 75 mm
long nail and braced to the truss with one bay of crossed steel-brace at each end and an
intermediate bay at 10 m centres. Web ties shall be continuous or, where required, spliced by
lapping over at least two adjacent trusses. Figure 49 shows typical web tie bracing and fixing
details.

Span Span
. 2 = _ 2 =
Steel-brace
CNCT TP T T T PR T T
3 i y n
\!xi/ ’/1/ \n\‘
) N 4 N
i/ \n Ly / \ Z,
Span \
| ( é ' ’ Eogl?mies
N NL peaIns
V' N N] rd
1T N | 7
v WA NG D INAL

Figure 48. Typical bottom chord ties bracing layout

Bend brace over chord and fix
with five nails to face of chord.
Typical bolt ends of brace

Two nails to each
web intersection
Braces to cross at
mid-length to match
tie

Web tie, as specified, fixed to
each truss web at even
spacing with two 65 mm nails

Angle from brace to web tie
shall be between 30° and 45°

Figure 49. Typical web ties bracing and fixing details
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10.6 Standard timber bracing for residential roofs
10.6.1 General

Figure 50 to Figure 59 may be used as guidelines for permanent bracing of trusses. It shall be
the responsibility of the building designer to indicate size, location and connections for all
permanent timber bracing as required by design analysis.

In addition, the following shall be complied with:
a) The timber used for bracing shall comply with MS 544: Part 2:2001.
b) The sloping top chord bracing and ties do not penetrate any fire-rated walls.

c) The sloping top chord bracing is fixed to the underside of the truss top chords at ideally
45° (but less than 30° and not greater than 50°) to the wall plate measured on plan as
shown in Figure 50 a).

d) Adjacent ends of bracing members are fixed close together.

e) Internal compression members are provided with lateral restraint ties where specified to
prevent buckling under load.

10.6.2 Top chord brace
10.6.2.1 Timber brace for gable roof

The type and layout of the top chord bracing are related to the span, geometry, loadings and
the design wind speed of the roof. Bracing shall be arranged in V-shaped or W-shaped
configurations on layout plan. Generally, V-shaped configuration is used on wide fronted roof
whereas W-shaped configuration is used on narrow fronted roof as shown in Figures 50 a)
and 51 a). Sloping top chord bracing is fixed to the underside of the top chords of the trusses
at approximately 45° to the ridge, measured on plan. The bracing is required to intersect at
least three trusses. Diagonal bracing on web members are nailed to webs at also
approximately 45° in the plane of the webs. Figures 50 b) and 51 b) show the bracing in
isometric views.
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. Diagonal bracing on
Sloping top web members.
chord bracing — Ideally 45° but not
Wall plate Ridge less than 30° or
f=— A greater than 50°

N )/ \ /

4 N
N 1
‘/\ b 1 /V\’ Span of truss
1 P =y b
Gable \/ g N \\/ ™N
end
| - ” ]
/ L_,_ A
Alternative Ideally 45° but
direction of not less than 30°
sloping top chord  or greater than 50°
bracing
Diagonal bracing on
web members
Sloping top

chord bracing

=T

Span of truss J
I = —

SECTION A-A

Figure 50 a). Typical bracing for top chord and web members of dual-pitched roof
(Type 1 - Wide fronted roof)
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Sloping top chord
bracing to be nailed
to at least 3 trusses

Wall plate

Diagonal bracing
on web members

Figure 50 b). Isometric view of typical bracing for top chord and web members of dual-
pitched roof (Type 1 - Wide fronted roof)
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Sloping top .
chord bracing Diagonal bracmlg on
web members. [deally
Wallplate — Ridge 45° but not less than

30° or greater than 50°
in the plane of webs

1

F1e

WAV
N/
AVA

-~

Span of truss

1
l

Gable end

//\/\

VAV
JAVANVAVA

NN/

=

Alternative Ideally 45° but not
direction of less than 30° or
sloping top greater than 50°
chord bracing

PLAN

Diagonal bracing on
web members

Sloping top chord
bracing

Span of truss |

SECTION A-A

Figure 51 a). Typical bracing for top chord and web members of dual-pitched roof
(Type 2- Narrow fronted roof)
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Diagonal bracing on
web members

Sloping top chord
bracing to be
nailed to at least
three trusses

Wall plate

Figure 51 b). Isometric view of typical bracing for dual-pitched roof (Type 2- Narrow

fronted roof)

10.6.2.2 Timber brace for mono-pitched roof

In a mono-pitched roof, the sloping top chord bracing can be of a single brace or arranged
either in V-shaped or W-shaped configurations depending on the pitch and span of the roof.
Sloping top chord bracing is fixed to the underside of the top chords of the trusses at
approximately 45° to the ridge, measured on plan as shown in Figure 52 a) for truss span up
to 5 m. Generally, for larger span mono-pitched truss in excess of 6 m span, W-shaped
configuration shall be adopted for top chord bracing. The bracing is required to intersect at
least three trusses. In addition, diagonal bracing on web members shall be fixed as shown in
Figures 51 b), 52 b) and 53 b) show the bracings in isometric views.

The diagonal bracing fixed to the web members of a monopitch roof as shown in
Figure 53 a), is not required where the span of the truss is 5 m or less.
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Sloping top chord

Wall plate brace
I—a— A

9 P g * 1
/ N /
N | )
Span of truss
Gable end X )/\ p
1 N 4
/| e i h

i
!

Alternative direction Ideally 45° but not
less than 30° or

of sloping top chord
bracing greater than 50°

PLAN

Skoping top chord

bracing

Span of truss

SECTION A-4

Figure 52 a). Typical bracing for top chord members of mono-pitched roof
(Type 1 - For span up to 5 m)
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Sloping top chord bracing
to be nailed to at least
three trusses

Wall plate

Figure 52 b). Isometric view of typical bracing for mono-pitched roof
(Type 1 - For span up to 5 m)
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Alternative direction  Ideally 45° but not
of sloping less than 30° or

top chord bracing greater than 50°

PLAN

Diagonal bracing on
web members

Sloping top chord .
bracing
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Diagonal bracing on
web members. Ideally
45° but not less than
30° or greater than 50°
in the plane of webs

Span of truss

Span of truss

1

SECTION A-A

Figure 53 a). Typical bracing for top chord and web members of mono-pitched roof

(Type 2 - For span 6 m or more)
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Sloping top chord y /
bracing Y/,

to be nailed to at least y
three trusses

\
i

wall plate Diagonal bracing on

web members

Figure 53b). Isometric view of typical bracing for mono-pitched roof
(Type 2 - For span 6 m or more)

10.6.2.3 Timber brace for hip end roof

In a hip end roof, sloping top chord bracing can be provided from the apex onwards as a hip
end truss roof will normally provide satisfactory alternative to bracing as shown in Figure 50 a)
for gable roof. Figure 54 shows the bracing locations for a standard hip end roof.

Hipped ends on a trussed rafter roof will provide a satisfactory alternative to the bracing

shown in Figure 54 for the area contained by the hip end. If the length of roof between the hip
ends exceeds 1.8 m, this subclause should be braced as shown in Figure 54.
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T T
: Wall plate
| ~ ) |
Alternative — - awswa Sloping .
direction of sloping \/ \/ \/ \/ 7 top chord bracing
top chord bracing .
/\ /\ f\ JANE Diagonal bracing on
A . / . . web members.
Y \ Ideally 45° but not

less than 30° or
greater than 50° in
N1 AN , the plane of webs

o / [
deally 45° but not \ /N / \/ \ /
less than 30° or
greater than 50° //\ /\ /\ /\\

) Ridge

Span of truss

PLAN

Figure 54. Typical bracing for top chord members and web members of hip end roof
10.6.2.4 Timber brace for capped truss roof (2-layered)

In a capped truss roof, where the roof consists of main truncated trusses and cap trusses on
top, sloping top chord bracing shall be provided for both layers of roof. Sloping top chord
bracing is fixed to the underside of the top chords of the trusses at approximately 45° to the
ridge, measured on plan and arranged in a W-shaped configuration. The horizontal top chord
of the main truncated trusses is connected by the lateral horizontal top chord ties and brace in
the horizontal plane with diagonal bracing. This is shown in Figure 55 a). Adjacent ends of
sloping top chord ties and bracing are fixed close together at approximately 45°. Diagonal
bracing on web members shall be provided for the main truncated trusses at the junction with
the cap trusses. Also a hardwood splice plate shall be used at the junction to tie the top
chords of the cap and truncated trusses together [see Figures 55 b) and 55 c) for isometric
views).
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Wall plate
Position of diagonal
Di | : £ bracing on web
hc',ar.%?]?a] top members. Ideally 45°
chord bracing = but not less than 30° or

greater than 50° in the

plane of webs

Ideally 45° but < Sloping top chord
not less than 30°—4 / N\ bracing
or greater than 7 ——1 N )
50° A / \, Lateral horizontal top

}- b | N —f chord tie

A L Span of truss | A

PLAN

Lateral horizontal
top chord tie

Sloping
fo"rgéﬂgrd Diagonal bracing

on web members

L Span of truss -_J

SECTION A-A

Figure 55 a). Typical bracing for top chord members and web members of capped truss
roof
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Diagonal

Hspﬂirgm e(lt'gnjfgl)n bracing on web
top chords of RN
truncated to to cap

trusses together / |
/// ” V,

Sloping top chord
bracing to be nailed to
at least three trusses

NOTE. Longitudinal top chord ties not shown for clarify.

Figure 55 b). Isometric view of typical bracing for capped truss roof

Diagonal
bracing on web
members

Lateral horizontal
top chord tie

Diagonal
horizontal top
chord bracing

Base truncated truss

Figure 55 c). Isometric view of standard typical bracing for capped truss roof showing
lateral horizontal top chord ties and bracing
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10.6.3 Bottom chord tie and bracing

Bottom chord ties and bracing shall be provided especially for long length building in the
absence of any separating or party walls. The layout of the tie and bracing will depend on the
span of the roof and the presence of internal supports to provide the lateral restraints.
Longitudinal bottom chord ties are required to be tightly abut against every gable and party
wall whenever possible. Adjacent ends of the ties and bracing shall be fixed close together
and at approximately 45° as shown in Figures 56 a) and 56 b).

Gable end —\

’\ P ™
N/IN N/
Diagonal botom [ 4 /" \ /'\ / N Wall plate
chord bracing b N ¥ N
Longitudinal boftom
L 3 chord tie
Ll w
\ [ 7
i N D / \ d
Ideally 45° but not less 4 2N Altemative direction
than 30° or greater -/ \ / N | A of diagonal bottom
than 50° i T P chord bracing
i
Span of truss
PLAN

Figure 56 a). Typical bracing for bottom chord ties

Longitudinal
bottom chord tie

Ideally 45° but not
less than 30° or
greater than 50°

Dia bottom
chord bracing to be
nailed to at least three
trusses

Wall plate

Figure 56 b). Isometric view of typical bracing for bottom chord tie
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10.6.4 Connection of tie and bracing to truss
10.6.4.1 Timber sizes for bracing members

All hardwood timber sizes noted in this subclause for bracing members shall be taken as
minimum sizes. It shall be the responsibility of the building designer to indicate actual sizes
and grades of hardwood to be used for bracing members in the design.

10.6.4.2 Sloping top chord bracing

Sloping top chord bracing shall be minimum 72 mm x 42 mm hardwood timber. Top chord
bracing is fixed to the underside of the top chords with one framing anchor at the first and last
intersections to the trusses as shown in Figure 57 a). All internal intersections are nailed with
two 3.75 mm diameter x 75 mm long galvanised round wire nails. Long bracings may be lap
jointed provided the overlap crossed at least one common truss and connect respectively to
the common truss with one framing anchor [see Figure 57 b)].

72 mm x 42 mm
diagonal top
chord bracing

First and last
intersections to
connect with one

framing anchor

Internal intersections
nail with two 3.75 mm
diameter x 75 mm long
galvanised nails

Ideally 45° but
not less than 30°

Anchoring details for
sloping top chord
bracing to wall plate
to be specified by

truss designer Wall plate or greater than
50°
72 mm x 42 mm Connect with one framing anchor
diagonal top chord |
bracing

Figure 57 a). Connection detail of sloping top chord bracing to truss
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Wall plate Ridge
|
| ) Ideally 45° but not

dI'S less than 30° or

/ ™ greater than 50°
2 ‘/ \=
B \\ //
S Diagonal top
S " ™ — chord bracing
=% / P
w 1\ /\R

|
\‘ éé Two nails
N See Detail 1 at each end
Connect with

Truss top chord framing anchor
I

J
Diagonal to / Connect with
chogr’d bracir?g framing anchor

J /?\ Diagonal top
7 chord bracing )
Two nails

Nail to wall plate ) L Diagonal top ateach en —
Y chord bracing Nail to

Anchoring " \.-/l| | wall plate: / 7] )
details for Wallplate  Truss Anchoring __ Connect with

sloping top details for framing anchor
chord bracing - sloping top Wall

to wall plate chord bracing ~ Plate

to be to wall plate fo

specified by DETAIL 1 be specified by

truss designer truss designer

Figure 57 b). Connection detail of sloping top chord bracing to truss - Splice detail
10.6.4.3 Diagonal bracing on web members
Diagonal bracings to web members shall be minimum 42 mm x 42 mm hardwood timber.
Diagonal bracing is fixed to webs with one 3.75 mm diameter x 75 mm long galvanised round

wire nail at every intersection as shown in Figure 58 a). Bracing shall be fixed to the webs at
approximately 45° in the plane of the webs [see Figure 58 b)].
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Diagonal bracing nail to
web members with one
3.75 mmdiameter x 75 mm
long galvanised nail at
every intersection

42 mm x 42 mm
diagonal bracing

on web members Ideally 45° but not
in the plane of the less than 30° or
webs greater than 50°

Figure 58 a). Connection detail of sloping bracing to web members

Truss centre Truss centre
R =
i, : * B

Truss s Truss Truss — am

Wall plate Wall plate /
o | | |
| I i

Ideally 45° but not Ideally 45° but not
less than 30° or less than 30° or
greater than 50° greater than 50°

Figure 58 b). Sectional view of diagonal bracing in the plane of the webs
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10.6.4.4 Lateral horizontal top chord tie and horizontal diagonal top chord bracing

Sizes for horizontal top chord bracing, ties and their connection details for roof trusses should
be specified by truss designers (see Figure 59).

Lateral horizontal top chord
tie and diagonal bracing to be
secured to horizontal top
chord of main truncated
trusses at every intersection

) ) Lateral horizontal
Diagonal horizontal top top chord tie

chord bracing

Figure 59. General arrangement of lateral horizontal top chord tie and horizontal
diagonal top chord bracing

11 Truss connections
11.1 General

This clause specifies the minimum requirements for various connections between the
structural elements generally encountered in a roof structure based on general residential
construction practices and for a maximum design wind speed of 33 m/s.

For situations where the design wind speed exceeds 33 m/s or there are any changes to the
magnitude of the dead and/or live loads stated below, the truss designer shall check the
adequacy of these connections and specify alternative details where necessary.

NOTES:

1. Connection details specified in this clause are also applicable for use in conjunction with non-
trussed hip-end components.

2. Nailing details in this clause may be substituted with screws with equivalent capacity.
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11.2 Hip ends

11.21

Hip-end connection for concrete- or clay-tiled roofs

MS 544-8:2015

Connection of jack, or creeper, and hip trusses at a hip-end roof shall be in accordance with
the details shown and described in Figure 60 and Table 15. These details are suitable for the
following criteria:

design wind speed : 33.0 m/s;
maximum truncated girder station : 3 600mm;
Design roof dead load! : 0.65 kN/m2;
Design ceiling dead load' : 0.22 kN/m2;
Design live load’ : 0.25 kN/m2;
Maximum truss spacing : 1200 mm; and
Maximum truss overhang : 1000 mm.

The fixing requirements for hip ends in this subclause are based on the design criteria that
are governed by dead loads.

Detail H1-- %

Detail F1-——,
\

\
A

r~---Detail G1

Detail D1-—._ % u
e \ .

i

o

X

}_.—-Detail C1

" Detail F1

*-Detail B1

Figure 60. Typical Hip-end connections for design wind speed up to 35.2 m/s

1 Dead loads are inclusive of cladding, truss self-weight and battens/noggins.
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Table 15. Connection details - Hip-end trusses for concrete- of clay-tiled roofs

Detail Description Connection details

A1 Hip truss to truncated girder truss
(Alternative 1)
Top chord - One framing anchor
bent to suit, with four nails into the
side of each top chord for truncated
truss.

Bottom chord - One nail-on-plate
bent to suit with five nails into each
face.

A1 Hip truss to truncated girder truss
(Alternative 2)
Top chord - One nail-on-plate bent
to suit with five nails to each top
chord.

Bottom chord - One nail-on-plate
bent to suit with five nails into each
face.

A1 Hip truss to truncated girder truss
(Alternative 3)
Top chord - 1/30 mm x 0.8 mm or
1/25 mm x 1.0 mm G.I. Looped strap
with four nails to each leg.

Bottom chord - One nail-on-plate
bent to suit with five nails into each
face.

B1 Jack truss to truncated girder
truss

TG BC
Top chord - One framing anchor
bent to suit, with four nails into the
side of each top chord for truncated
truss.

JACK BC

Bottom chord - Two effective flat-
head 65 mm nails each side of jack
truss driven through truncated girder
bottom chord.
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Table 15. Connection details - Hip-end trusses for concrete- of clay-tiled roofs

(continued)

Detail

Description

Connection details

F1

Splicing of extended hip or jack
truss top chards over truncated
standard truss

One pair of nail-on-plates - Five nails
into each end per plate.

Hip or jack
extended TC

G1
(Alternative 1)

Hip extended top chord to
truncated standard truss (for TS
truss span less than 10 000 mm)

Two effective flat-head 65 mm nails
through truncated standard truss top
chord into hip extended top chord.

Hip extended TC

TS-HTC

TS TC

G1
(Alternative 2)

Hip extended top chord to
truncated standard truss

Top chord - One framing anchor
bent to suit, with four nails into the
side of each top chord for truncated
girder.

Hip extended TC
TG HTC
%Hip extended TC

TG HTC

G1
(Alternative 3)

Hip extended top chord to
truncated standard truss

Top chord - One nail-on-plate bent
to suit with five nails to each top
chord.

Hip extended TC
TG HTC
Kmp extended TC

| TG HTC

G1 Hip extended top chord to
(Alternative 4) | truncated standard truss
Top chord - 1/30 mm x 0.8 mm or
1/25 mm x 1.0 mm G.I. Looped strap
with four nails to each leg.
H1 Jack extended top chord to hip

extended top chord

Two effective flat-head 65 mm nails.
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Table 15. Connection details - Hip-end trusses for concrete- of clay-tiled roofs
(continued)

Detail Description Connection details

Cc1 Extended jack truss top chord to
(Alternative 1) | truncated standard trusses (for
TS truss span less than 10 000
mm)

Two 65 mm skew nails into the side
of each top chord.

C1 Extended jack truss top chord to
(Alternative 2) | truncated standard trusses (for
TS truss span 10 000 mm and
above)

One framing anchor with four nails
into the side of each top chord.

D1 Creeper rafter or truss to hip
rafter or truss (maximum jack
span 1 200 mm)

Top chord - Two effective flat-head
65 mm nails through jack truss
bottom chord to hip truss bottom
chord.

Bottom chord - Two effective flat-
head 65 mm nails through jack truss
bottom chord to hip truss bottom
chord.

E1 Creeper truss to hip truss
(maximum jack span 3 000 mm)

Top chord - One nail-on-plate bent
to suit with five nails to each top
chord.

Bottom chord - Fix as per detail for
top chord.

Unless otherwise specified, nails used shall be either:
a) ¢2.8 mm x 30 mm reinforced head; or
b) ¢3.15 mm x 35 mm flat head.

Nail on plates shall be 78 mm x 189 mm x 1.0 mm and manufactures from G2, Z275 grade
steel.
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11.2.2 Hip-end connection for light weight roofs (metal deck, metal tiles or
corrugated fibre cement sheets)

Connection of jack, or creeper, and hip trusses at a hip-end roof shall be in accordance with
the details shown and described in Figures 61 and Table 16. These details are suitable for the
following criteria:

- Design wind speed : 33.0 m/s;

- Maximum truncated girder station : 3 600mm;

- Design roof dead load? :0.22 kN/mZ;
- Design ceiling dead load? : 0.22 kN/m2;
- Design live load? : 0.25 kN/m2;
- Maximum truss spacing : 1800 mm; and
- Maximum truss overhang : 1000 mm.
Detail H2 -,
Detail F2— %,
Detail E2 - 1, ) ? Detail A2 \"\\ \‘\ - Detail G2
Detail D2 . — == N S
| em— “’gﬁ i - { »\
’ = [ , : >72% - Detail F2

¥
\\

\_Detail B2

NOTE. Jack trusses are assumed to be supported on the horizontal top chord of the truncated girder.
Figure 61. Typical hip-end connections for design wind speed of 35 m/s

For effective skew nailing, the nail shall be driven into one member not closer than 25 mm to

not more than 38 mm from the arris in contact with the adjacent member. The nail shall be

driven at angle between 30° and 45° to the face into which the nail is driven.

Where nails are smaller than the nominated size or other plain shank nails, or machine driven
or both, their performance shall not be inferior to the nail sizes given.

Roof battens or purlins shall be fixed to trusses in accordance with the specifications of the
truss designer.

2 Dead loads are inclusive of cladding, truss self-weight and battens/noggins.
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Where framing anchors or G.I. straps are specified, they shall be fixed in accordance with the
specifications of the truss designer.

Table 16. Connection details - Hip-end trusses for light weight roofs

Detail Description Connection details
A2 Hip truss to truncated girder
(Alternative 1) | trusses

Top chord - 1/30 mm x 0.8 mm or
1/25 mm x 1.0 mm G.I. Looped strap
with four nails to each leg.

Bottom chord - One nail-on-plate
bent to suit with five nails into each
face.

A2 Hip truss to truncated girder
(Alternative 2) | trusses

Top chord - One nail-on-plate bent
to suit with five nails to each top
chord.

Bottom chord - One nail-on-plate
bent to suit with five nails into each
face.

B2 Jack truss to truncated girder
truss Jack TC
Top chord - Station up to 3 600 mm,
one framing anchor with four nails TG HTC
into the side of each top chord.

Bottom chord - One framing anchor
with four nails into the side of each
top chord. 16 BC

Jack BC

C2 Extended jack truss top chord to Jack extended TC
truncated standard trusses

One framing anchor with four nails
into the side of each top chord.
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Table 16. Connection details - Hip-end trusses for light weight roofs (continued)

Detail

Description

Connection details

D2

Creeper rafter or truss to hip
rafter or truss (maximum jack
span 1 200 mm)

Top chord - Two effective flat-head
65 mm nails through jack truss
bottom chord to hip truss bottom
chord.

Bottom chord - Two effective flat-
head 65 mm nails through jack truss
bottom chord to hip truss bottom
chord.

Creeper BC

E2

Creeper truss to hip truss
(maximum jack span 3 600 mm)

Top chord - One nail-on-plate bent
to suit with five nails to each top
chord.

Bottom chord - One nail-on-plate
bent to suit with five nails into each
face.

ﬂ HipTC

Creeper TC

Hip BC

F2

Splicing of extended hip or jack
truss top chords over truncated
standard truss

One pair of nail-on-plates - Five nails
into each end per plate.

Jack extended T

Unless otherwise specified, nails used shall be either:

a) ¢2.8 mm x 30 mm reinforced head; or

b) ¢3.15 mm x 3 5mm flat head.

Nail on plates shall be 78 mm x 189 mm x 1.0 mm and manufactures from G2, Z275 grade

steel.

11.3 Girder trusses

11.3.1 General

Where girder brackets (also called truss boots) are used for the connection of a truss to a
girder truss or between the girder trusses, the appropriate girder brackets shall be indicated
on the truss layout or truss profile.
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Where bolts are used to fix the truss boot to girder truss bottom chord, the bottom chord size
of the girder truss shall be as specified by the truss designer but shall not be less than 95 mm
in depth.

The fixing of girder brackets to the girder trusses shall be in accordance with the product
manufacturer’s specifications with special attention given to the use of the correct size and
number of bolts and washers.

Care should be taken to minimise interference of the girder brackets with ceiling material.
11.3.2 Proprietary girder brackets

Examples of proprietary designed girder brackets are given in Annex C and briefly described
here. The fixing of these brackets to both the supported and supporting trusses shall be in
accordance with the product manufacturer’s specifications.

a) Framing bracket - The framing bracket (also known as joist hanger) can be used to
support standard trusses with a small span, such as half trusses, jack or creeper trusses.

b) Standard truss boot - A standard truss boot is designed to support standard and
truncated standard trusses. To prevent long-term twist of the girder bottom chord and the
distortion of the truss system, an anti-twist bracing shall be used.

c) High-load truss boot - A high-load truss boot is usually a welded bracket designed to
support heavy loading from large standard trusses as well as girder trusses. These
brackets shall be designed not to introduce any twisting load to the supporting girder
truss bottom chord.

Consideration should be given to the placement of anti-splitting connectors at both ends of
each of the girder truss bottom chord joint connectors to minimise the possibility of the girder
bottom chord splitting, particularly where bolted girder brackets are used (see Figure 62).
11.3.3 Waling plates for Dutch-hip girder

A waling plate shall be fixed to every intersection of top chords and webs of the supporting
truss. The fixing and connection details of supported trusses to the waling plate shall be
similar to the details for truncated girders of the same stations (see Figures 60 to 63).

It is recommended that the waling plate is fixed to the Dutch-hip girder during truss
fabrication.

The size of the waling plate shall not be less than the top chord size of the Dutch-hip girder.

NOTE. It may be necessary to increase the depth of the truss chord or web to accommodate nails or
bolts.
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Girder truss bottom chord

Truss

O O 0 0

I 1
Supported standard truss j \; Aniti-splitting connectors (on bath
with bolted girder brackets faces of bottom chord), located
(typical) on both sides of bottom chord

Joint

Figure 62. Anti-splitting connectors for girder truss bottom chord joints

Refer to specifications
by the truss designers
for nailing or bolting
details

Dutch-hip girder

Waling plate

1 : R
\._%J \/

Figure 63. Dutch-hip girder fitted with waling plate
11.4 Valley (saddle) trusses

11.4.1 Valley truss connection for concrete- or clay-tiled roofs

Connection of valley trusses to the supporting truss for concrete- or clay-tiled roofs shall be in
accordance with the details shown and described in Table 17 (see also 10.2.2). These details

are suitable for the following criteria:
- Design wind speed : 35.2 m/s;
- Design roof dead load? : 0.65 kN/m?; and

- Maximum truss spacing : 1200 mm.

3 Dead loads are inclusive of cladding, truss self-weight and battens/noggins.
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Table 17. Valley truss connection for concrete- or clay-tiled roofs

Description

Connection details

One effective 65 mm skew nail
through bottom chord of valley truss
into top chord of supporting truss at
each intersection of the trusses,
plus one 40 mm x 40 mm timber
ledger nailed to supporting truss top
chord with one 65 mm nail or one
framing anchor without timber
ledger.

Alternatively, one framing anchor without
timber ledger with four nails to each leg

Valley truss

Supporting
truss top

40 mm x 40 mm timber
chord

ledger fixed with one 65
mm nail top chord

Where truss spacing is
greater than roof batten
centres, intermediate
top chord ties shall be
reauired

One effective 65 mm skew
nail driven through valley
truss bottom chord into
supporting truss top chord

Block infill - (Minimum of 70 mm x
38 mm) to where the valley truss is
cantilevered more than 450 mm or
where the valley truss is not
supported by two truss top chord,
fixed to the valley truss bottom
chord with 2/65 mm nails, and each
end to supporting truss top chord
with 2/65 mm nails.

Supporting > 450 mm ;
truss top |
chord

65 mm nail __»‘"“‘/

Bluckm_ 65 mm nails

Unless specified, nails used shall be either:

a) ¢2.8 mm x 30 mm reinforced head; or

b) ¢3.15 mm x 35 mm flat head.

11.4.2
corrugated fibre cement sheets)

Valley truss connection for light weight roofs (Metal deck, metal tiles or

Connection of valley trusses to the supporting truss for light weight roofs shall be in
accordance with the details shown and described in Table 18 (see also 10.2.2). These details

are suitable for the following criteria:
- Design wind speed
- Design roof dead load*

- Maximum truss spacing

:35.2 m/s;
: 0.22 kN/m?; and

21800 mm.

4 Dead loads are inclusive of cladding, truss self-weight and battens/purlins/noggins.
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Table 18. Valley truss connection for light weight roofs

Description Connection details
Supporting trusses with a One framing anchor
ceiling to bottom chord - One g‘é’; four nails to each

framing anchor with four nails Valley truss X
to each face.
Supporting truss
top chord
greater than roof purlin/batten
centres, intermediate top
chord ties shall be required
Supporting trusses without a Two framing anchors with
ceiling to bottom chord - Two Tourrrisin el g
framing anchors with four nails Valley truss
to each face or alternatively, Sorponing s

Alternatively, 1/30 mm x
0.8 mm or 14/25 mm x
1.0 mm G.I. Looped strap
with four nails to each leg

1/30 mm x 0.8 mm or 1/25 mm for top chord
x 1.0 mm G.I. Looped strap
with four nails to each leg.

Where truss spacing is
greater than roof purlin/batten
centres, intermediate top
chord ties shall be required

Timber wedge
nailed to truss

Block infill - (Minimum or 95 > 450 mm

mm x 38 mm) to where the Supporting trus
. . top chord
valley truss is cantilevered r
more than 450 mm or where
the valley truss is not Valley truss

supported by two truss top
chords, fixed to the valley truss |

m 65 mm nai
bottom chord using one s — / :
framing anchor with four nails,

Ing wi ur nai g;__ \ \\ l\

and each end fixed to
supporting truss top chord with Block mﬁ"\
2/65 mm nails.

65 mm nails

Unless specified, nails used shall be either:
a) ¢2.8 mm x 30 mm reinforced head; or
b) ¢3.15 mm x 35 mm flat head.

11.5 Anchoring of trusses to supports

Trusses shall be anchored at all support positions including internal supports where used in
the truss design.

In general, it is preferable to use one of the proprietary types of framing anchors between the
truss and the wall plate or bearing (see Figure 64).
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Where proprietary framing anchors are not used, the minimum fixing at each bearing position
should consist of two ¢3.75 mm x 75 mm nails which are skew nailed, one from each side of
the truss into the wall plate or bearing (see Figure 65). Skew nailing shall only be used in
situations where there are no nett wind uplift loads on the truss.

Where nailing through toothed metal plate fasteners cannot be avoided, the nails should be
driven through the holes in the fasteners. This method of fixing should not be used where the
workmanship on site is not of a sufficiently high standard to ensure that the fasteners, joints,
timber members and bearings will not be damaged by careless positioning or overdriving of
the nails.

For situations where there is nett wind uplift, the number of proprietary framing anchors
needed to hold-down trusses at each support position shall be specified by the truss designer.
The hold-down capacities of these anchors shall be obtained from their respective
manufacturers. A minimum of one framing anchor shall be used at each support for such
cases.

Roof truss raffer

Proprietary framing
anchors fixed according
to product manufacturer's
specifications

Figure 64. Anchoring of trusses using proprietary framing anchor

Roof truss/rafter

Wall plate
.
I |
SECTION A - A
-Two ¢3.75 mmMx 75

mm nails

Figure 65. Anchoring of trusses using skew nails
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11.6 Cap trusses

11.6.1 General

A cap truss or frame is generally used on top of a supporting main truss when the overall
height of the roof exceeds the road transportation limits or the height limitations of the truss
fabrication equipment.

11.6.2 Cap truss connection to main truss concrete- or clay-tiled roof

The details in Figure 66 for the fixing of cap trusses in position are suitable for the following
criteria:

- Design wind speed : 35.2 m/s;
- Design roof dead load® : 0.65 kN/m?; and

- Maximum truss spacing : 1200 mm.

Main truss harizantal top

chord Cap truss bottom chord

Alternatively /30 mmx 0.8
mm or 1125 mm x 1.0 mm
G.1. Looped strap with four
nails to each leg

N
n

“_ 40 mm x 40 mm hardwood (hw) brace nailed to each
cap truss bottom chord and main truss horizontal top
chord with two 65 mm nails

40 mm x 40 mm hw lateral tie located at spacing
specified by truss designer

NOTE. Hardwood braces or G.l. Looped strap to be located at not greater than standard truss spacing.
Figure 66. Fixing of cap trusses for concrete- of clay - tiled roof

Unless otherwise specified, nails used shall be either:

a) ¢2.8 mm x 30 mm reinforced head; or

b) ¢3.15 mm x 35 mm flat head.

11.6.3 Cap trusses connection to main truss - light-weight roof (metal deck, metal
tiles or corrugated fibre cement sheet)

The details in Figure 67 for the fixing of cap trusses in position are suitable for the following
criteria:

- Design wind speed : 35.2 m/s;

- Design roof dead load?® : 0.22 kN/m2; and

5 Dead loads are inclusive of cladding, truss self-weight and battens/noggins.
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- Maximum truss spacing : 1800 mm.

Main truss horizontal top chord

- Cap truss bottom chord

1430 mm »x 0.8 mmor 1/25 mmx 1.0 mm G.|. Looped strap
nailed to cap truss bottom chord and main truss
horizental tep chord with four nails to each leg

Lateral ties located at spacing specified by truss
designer

NOTE. G.I. Looped strap to be located at not greater than standard truss spacing.

Figure 67. Fixing of cap trusses for light-weight roof
Unless otherwise specified, nails used shall be either:
a) ¢2.8 mm x 30 mm reinforced head; or
b) ¢3.15 mm x 35 mm flat head.
Hardwood lateral ties shall be:
a) 40 mm x 40 mm for standard truss spacing of up to 1 200 mm; and

b) 70 mm x 38 mm for standard truss spacing of up to 1 800 mm.

12 Overhangs
12.1 Standard overhangs

12.1.1 General

The conditions for the overhangs on the standard trusses shall be clearly shown on the
drawings and built in accordance with the engineering specifications. There are generally two
types of standard overhangs, i.e. raking-eaves overhangs and boxed-eaves overhangs (see

Figure 68)

Overhangs should not support other structures, e.g. car porch roof, pergola, protective

handrails, and the like, without prior approval.
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Beam

a) Raking-eaves overhangs

Dropper =

Eaves ledger

Beam

b) Boxed-eaves overhangs
NOTE. Dropper may be omitted if eaves ledger is securely fixed to the side of beam.
Figure 68. Standard overhangs - Non-propped
12.1.2 Raking eaves in hip corner
The fascia running up to the corner of a hip-end roof shall be designed to carry the small
loads from the end creeper rafters or trusses. In such a case, a structural member or similar
member, i.e. the fascia itself or a combination of member and fascia, shall be used (refer to

Figures 4 and 5).

The size and details of the structural fascia should be in accordance with approved
specifications.

12.1.3 Boxed eaves
12.1.3.1 Propped boxed eaves
Where the eaves trimmer is attached to the end of each top chord and to either the beam or

wall, the overhangs shall then be regarded as being propped, and a structural fascia is not
generally required for eaves overhang of 600 mm or less (see Figure 69).
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For propped overhangs, the truss heel joint and truss anchoring should be checked for any
additional forces due to eaves formation.

Eaves trimmer

5 3 Propping effect on
e beam/wall requires
checking
Waling plate

a) For truss > 18° - Site formation

Equal s
Equal
o4+

Propping effect on
& beam/wall requires

checking

Waling plate
lifted to prop

overhang midway

b) For truss pitch < 18° - Site formation

Truss (to be
=

designed to
/< resist
; horizontal load

from eaves
Dqu frame)

Propping effect on
-—— beam/wall requires
checking

Lateral

c) Prefabricated eaves framing

Figure 69. Standard overhang - Propped
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12.1.3.2 Non-propped boxed eaves

The following are three instances where the overhang shall not be regarded as being
propped:

a) the eaves trimmer is omitted [Figure 68 a)];

b) adropper is used to support the eaves trimmer or nogging [Figure 68 b)]; and

c) the eaves trimmer is propped against a non-load bearing wall.

12.2 Gable verge

12.2.1 Gable-end truss

12.21.1 General

A gable-end truss may either sit on the end wall (i.e. be supported in full length by the wall
plate) or be free spanning. These two supporting conditions will significantly affect the design

of a gable-end truss, and thus the supporting condition shall be confirmed prior to the design.

The arrangement and fixing of gable-end truss shall be in accordance with one of the
methods described in 12.2.1.2 and 12.2.1.3, and shown in Figures 70 and 71.

Gable-end studs should be of sufficient size and grade to resist all roof dead, live and wind
loads on gable end. The studs should be spaced at centres to provide an adequate grid to fix
cladding.

12.2.1.2 Gable-end truss sitting on or supported by load-bearing end wall or beam

Where a gable-end truss is designed to be supported by the end load-bearing wall or beam,
the fixing details shown in Figure 70 shall be required, as appropriate.

Where gable-end studs are designed to support the gable overhang, the fabricator should
advise the builder that the gable-end studs are required to be installed for this purpose. This
method is not suitable for gable-end walls built of brickwork if the gable-end studs or truss
obstructs the brickwork.
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-— Gable-end truss

Gable-end studs

N/ Additional ceiling joist fixed to side

v/ of truss bottom chord

\ Ceiling battens and ceiling

cladding

Load-bearing end wall or
beam

,$,

Figure 70. Gable-end truss - Supported by load-bearing end wall or beam
12.2.1.3 Gable-end truss, free spanning

Where a gable-end truss is located at the end wall and is designed to be free spanning, the
truss shall be installed for one of the following design conditions:

a) Where the verge outriggers or purlins are not propped from the end wall, the gable-end
truss shall be designed to carry the load of the verge overhangs as well as the normal
spacing load [see Figure 71 a)].

b) Where the verge outriggers or purlins are supported by the gable-end studs, a standard
truss can be used as the gable-end truss [see Figure 71 b)].

To form the verge overhang, a gable-end truss shall be either a raking truss (also called set-
down or cut down truss) having the top chords set-down to allow for outriggers or extended
purlins to cross over, or a truss of the normal height with Z-sprockets (see 12.2.2 and
Figure 72).
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Gable-end truss (free

/ spanning)

Non-load bearing end
wall or beam

4

,\l\_,

a) Verge overhang supported by gable-end truss

”\KL“F

Gable-end truss
(free spanning)

Gable-end studs
l — (supporting verge
overhang)

A

Load-bearing end wall
or beam

4

,\%,

b) Verge overhang supported by gable-end studs

Figure 71. Gable-end truss - Free spanning
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12.2.2 Verge overhang

The size and grade of the verge overhang shall be in accordance with the approved
specifications. Typically verge overhang details are given in Figure 72.

600 mm Max. (for batten 40 mm x 40 mm)

7
= T~

N
" Roof batten

Non-structural block Gable-end truss
for fixing barge board

-«+—— Standard truss

Gable-end stud
/l/ (if applicable)

a) Small verge overhang

R

=
/t s v\Roofba‘cten
%

Barge rafter

Raking truss so
located that gable-
end stud is sitting
on stud end wall

Outrigger > 44— Standard truss

=+
Gable-end stud
A ._M_/l[.n (if applicable)

b) Outrigger supported by raking truss

Figure 72. Typical verge overhang details
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Barge rafter

I =
= ~
= Z-sprocket fixed to
i truss top chord with
Y = p
e framina anchor
Z-sprocket Connector plate

End truss so located
that gable-end stud
is sitting on stud end
wall

t-— Standard truss

=

Gable-end stud

_\/\_/l/ (if applicable)

c) Verge overhang formed with Z-sprocket

Figure 72. Typical verge overhang details (continued)
12.3 Boxed gable-end

Boxed gable-end have a truss or frame suspended at the end of the gable overhang to
provide a fixing framework for the gable-end lining. The last truss is either a standard truss or
a special truss with vertical webs only. In either case, it is not usually regarded as a truss, but
is primarily just framework acting in the same way as valley trusses. The bottom chord of this
truss is commonly dropped to line up with the fascia of the common trusses.

The outriggers’ size and location, fixing details, and any additional requirements to install
supplementary bracing shall be in accordance with the approved specifications.

NOTES:

1. The outriggers may be substantial members located at the heel and apex only, or may be smaller
members regularly spaced along the truss chords.

2.  The following alternative forms of support may be used:

a) Beams may be extended out from the main building structure to support the boxed gable-end
truss at the heels.

b) The lower outriggers may be formed by running appropriate sized bottom chord ties out to the
boxed gable-end truss.

Typical installation details are shown in Figure 73.

The end truss shall be designed to support full load of the boxed gable-end.
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Optional brace(s), refer to truss
detailer's specifications

f /% a T
_:{\ | j :_i L : *_Upp_er
. i I : outrigger
\\ ‘\\ (J {)
Box e S e
gable _ g e R
end A
frame Wy I ‘ o Standard
S R A L = truss
‘\\ ." # i
\\'\ \\ ‘rl} ’rJ
. B = . 4 o
Waling | bt e R e
plate L A o
! J : | ! Lower
L . = - i
I i —I | —;| E ! outrigger
A\ AN il
]
Ledger \
plate
b End truss Fixings, refer to approved
truss specifications

Figure 73. Typical installation of boxed gable-end
12.4 Verandahs
Verandahs shall be formed either by extending the truss overhang or by the addition of
separate rafters. If the truss overhang is intended to be used to form the verandah, adequate
support shall be provided to the end of the overhang, as specified in the design.
12.5 Pergolas
Pergola rafters shall not be attached to the ends of truss overhangs without specific design,

unless the reaction load transmitted by the rafter is taken by some means such as proper
propping back to the load-bearing wall or beam (see Figure 69).

13 Load testing

13.1 General

To establish the adequacy of a truss design, a full scale load test may be conducted which is
an equally acceptable alternative to theoretical analysis. It may also be necessary to test
trusses where:

a) Calculations are deemed impractical because of the complexity of the design.

b) There is doubt or disagreement as to whether the truss or some part of it conforms to the
design requirements or whether the quality of material is of the required standard.
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When trusses have been designed and fabricated in accordance with MS 544 (series), load
testing is unnecessary.

Testing of trusses should be carried out and reported upon in accordance with MS 544: Part 7
and the results should be analysed in accordance with the requirements of that standard.

Whenever possible more than one truss of the same design should be tested to enable an
assessment to be made of the likely variability in performance.

13.2 Testing authority

The tests should be formulated, supervised and certificated by an authority competent in
structural testing and timber engineering.

NOTE. Authorities competent in structural testing and timber engineering include but not restricted to:
a) Forest Research Institute Malaysia;

b) Sarawak Timber Industry Development Corporation;

c) Timber Research & Technology Training Centre;

d) Testing laboratories accredited under SAMM; and

e) SIRIM Berhad.
13.3 Information required by the testing authority

A copy of the detailed drawings and specification for the trusses to be tested, together with
details of the loads and conditions of exposure or moisture content for which they have been
designed and any other relevant information, including fixing and bracing details and the
positions and method of support, should be deposited with the testing authority prior to
testing. The tests should not commence until all relevant information has been received and
assessed.

13.4 Quality and fabrication of trusses for test

The materials and assembly of the trusses to be tested should conform to the design
specifications in every respect and the method of assembly should simulate as closely as
possible the method which would be used in production.

The materials, including the timber, metal plates, nails, plywood and glue, from which the
trusses are assembled, together with the associated workmanship, should be as far as
practicable, of the minimum quality and dimensions permitted by the specifications and likely
to arise in practice. The testing authority may require the trusses to be placed or modified if
the authority considers them to be unrepresentative of the specification requirements.

13.5 Tests on similar configurations
When more than one truss of identical construction is tested, only one needs to be subjected

to the deformation test as in MS 544: Part 7 before subjected to the strength test, if required.
All other trusses should be given initial loading and strength tests.
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13.6 Acceptance
13.6.1 Performance

The structural performance of a truss should only be considered satisfactory, if the
deformation and strength criteria given in 13.6.2 and 13.6.3 can be met.

NOTE. Additional performance requirements may be appropriate in the case of eccentrically loaded
components.

13.6.2 Deformation criteria

The maximum deformation of any node point during the deformation test, when the truss is
supporting the dead loads only, should not exceed 0.8 times the allowable deformation.

The maximum deformation of an uncambered truss during the 24 h deformation test should
not exceed 0.002 4 times the span. For trusses which are cambered to counteract dead load
deformation, the maximum deformation (including that due to dead loads) during the 24 h
deformation test should not exceed:

0.002 4 x span X(G2—+Q)
0
where
G, is the dead load on the truss; and
0 is the imposed load on the truss.

The rate of increase in deformation during the 24 h deformation test should decrease to a
minimum at the end of the test.

13.6.3 Strength
The minimum failure load obtained for any truss should satisfy the following condition:

Fmax. 2 Kt(G2 + Q)

where
Frax. is the maximum load that can be sustained by the truss irrespective of any
serviceability criteria, characterised by:
a) fracture of a truss member; or
b) failure of a joint; or
c) deformation continuing without a further increase in load.
K, is the modification factor given in Table 19 depending on the number of trusses

tested of identical construction and the duration of loading for the load combination
under consideration.
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Table 19. Modification factor (K:) for strength tests on trusses

Number of Duration of loading
ttr:sstsezs Long-term Medium-term Short-term Ve?ef:]ort'

1 2.85 2.28 1.90 1.63
2 2.62 2.09 1.75 1.50
3 2.46 1.97 1.64 1.40
4 2.35 1.87 1.57 1.34

5 or more 2.28 1.82 1.52 1.30

13.2 Use of tested trusses

A truss which has been subjected to the strength test should not be used in construction. A
truss which has been subjected to the initial loading and deformation tests only and has
satisfied the deformation criteria given in 13.6.2 may be used for construction subject to
agreement by the testing authority and the client.
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Annex A
(informative)

Documentation at approval stage and on delivery

A.1 Introduction
This annex sets out the minimum information on prefabricated timber trusses that should be

available at the building application approval stage, as described in A.2, and at the time of
delivery of trusses, as described in A.3.

A.2 Approval stage

The following minimum information should be available at the approval stage:
a) truss layout;

b) design criteria;

c) reactions and fixings;

d) special loads including, but not limited to, air-conditioning units, cooling/heating units, hot
water units, special lighting, operable walls and lifting devices; and

e) special conditions, e.g. corrosive environment such as exposure to swimming pool.
NOTE. For jack trusses with a span less than 3 600 mm, creeper rafter and valley trusses, items b) and
¢) may be omitted.

A.3 Delivery

The following information should be provided at the time of delivery:

a) truss layout;

b) design criteria;

c) support locations and fixings; and

d) details of any special bracing requirements.

NOTE. For jack trusses with a span less than 3 600mm, creeper rafter and valley trusses, items b) and
¢) may be omitted.

Truss configuration and design member and toothed metal plate connector details should be
available on request from the time of delivery.
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Annex B
(informative)

Typical specification and example of a steel-brace

B.1 The following typical specification for steel-brace (see also Figure B.1) is deemed to
satisfy the requirements specified in 10.3.2:

B.1.1 Steel

The requirements of steel should be as follows:

- Grade
- Thickness
- Galvanised coating

- Pre- punched holes

B.1.2 Nails

: G300;

1 mm;

1 Z275; and

: In a pattern to allow a minimum of three nails to be driven into the

centre third of a 35 mm width of timber when placed at an angle of
45°, at any position along the length of the brace.

Minimum ¢2.8 mm x 30 mm with reinforced heads.

Dimensions in millimetres

Counter-sunk
nail holes

Figure B.1. Typical steel-brace
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Annex C

(informative)

Fixing details for typical girder brackets (truss boots)

This annex provides some typical girder bracket (truss boot) details for connection of truss to

truss as follows:

a) framing bracket (joist hanger) (see Figure C.1);

Supporting truss

<

Half truss, jack truss or creeper

Framing bracket (joist hanger)

(For nailing details, refer to
manufacturer's specifications)

Figure C.1. Framing bracket (joist hanger)

b) standard truss boot with anti-twist bracing (see Figure C.2);

Double or single
girder truss

NN

e sole

S

For bolting details,
refer to manufacturer's
specifications

o

T

—— Girder bracket

| I | Standard truss %

Tension strap to restrain
bottom chord twist

Figure C.2. Standard truss boot and anti-twist bracing

106

© STANDARDS MALAYSIA 2015 - All rights reserved



MS 544-8:2015

c) anti-twist truss boot (see Figure C.3); and

her” For connection details, refer to
manufacturers specifications

Figure C.3. Anti-twist truss boot

d) high-load truss boot (see Figure C.4).

For connection details, refer to
manufacturers specifications

Figure C.4. High-load truss load
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