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TECBEAM® - A patented light weight compo-
site timber and steel ‘I’ beam with timber flang-
es and a continuous pressed steel web which
transforms it’s structural behaviour into a beam
with exceptional features; functioning more like
a steel beam.

Tecbeam characteristics

Stiffness - the continuous steel web enhances beam stiffness,
reducing creep by over 60% compared with a seasoned timber
beam, trussed joist or plywood ‘I’ beam, and over 80% for an
unseasoned timber beam. No other timber engineered beams
achieve this.

Shear capacity - the engineered and patented Tecbeam steel web
has a high shear capacity and reliable performance in comparison
with solid timber, which can be relatively low in shear strength
and prone to brittle failure.

Strength - the continuous steel web enhances beam strength by
up to 20%, floors can be designed for loads exceeding 15 kPa. (A
quick solution for a short span bridge!)

Ductility - at the ultimate load capacity, testing shows that web
tensile yielding and shear buckling generally occurs before flange
stresses reach the timber capacity. Web vyielding occurs at the
point of maximum bending moment, this action forms a local
mechanism which is analogous to the ductile action in a steel
beam. The Tecbeam joist undergoes an increased deflection but
continues to carry significant load; this is an important safety
feature in the structural integrity of a floor. In comparison, solid
timber, open web truss type joists, and plywood ‘I’ beams, all
undergo catastrophic collapse at their ultimate strength limit
states.

Creep factor - long term load testing has established the creep or
duration factor to be in the order of 1.4. In comparison, for solid
seasoned timber the creep factor is 2.0, and for unseasoned tim-
ber it is 3.0. This lower creep factor means Tecbeam joists can
often be used to replace steel beams, with significant savings.

Point loads - high concentrated loads can be placed anywhere
along the flange because of the continuous steel web support.
(Open web truss joists can have excessive local bending stresses
where point loads occur between the nodes). Tecbeam joists are
ideally suited to residential, commercial, industrial and car park
structures where there are high point loads.

Disclaimer:

Vibration - in long spans, all light weight joists exhibit vibration; in
a Tecbeam floor this is easily controlled by using secondary
beams installed at right angles to the joists, e.g. strongbacks,
placed through the holes and securely fixed with wedges. The
timber and steel web combination in Tecbeam joists provides
better dampening characteristics than floor trusses, plywood ‘I’
beams, steel purlin sections and lightweight all-steel joists.

Load Sharing - where point or line loads occur, several Techeam
joists in the immediate area can be connected by a short load
spreading beam, or strongback, passing through the web holes.
This provides a load sharing feature which often eliminates the
need for a separate beam.

Stability - the wide timber flanges provide excellent stability
eliminating the need for blocking.

Overload - testing and site experience has proven that Tecbeam
joists have excellent recovery from overloads. Where visible
web buckling is in the elastic range, full recovery is possible, with-
out permanent set; the beam will continue to function normally.

Safety -Tecbeam joists provide greater safety due to their ductile
behaviour, and no potential shear splitting as in a solid timber
beam. They can remain serviceable after an overload, support
high point and shear loads, and exhibit much lower creep com-
pared with solid timber, plywood | beams and truss type joists.
Use of secondary beams (strongbacks) provides additional safety
margins through load sharing, as well as evening-out floor deflec-
tions and controlling floor vibration.

Analysis - Tecbeam joists are a typical ‘I beam, therefore stand-
ard beam design principles and formulas can be used for analysis.
Shear deformation of the pressed metal web is significant in
shorter spans and should be included in the analysis. It is recom-
mended that the free SmartFrame software be used to design
Tecbeam elements because it uses a sophisticated algorithm to
calculate both the bending and shear deflections components of
the total deflection.

Design bending capacity (®M,) is determined from the first mo-
ment of area of the transformed section ‘Z,” and the characteris-
tic strength values for the timber flanges. The design capacity in
shear (DV,) is provided by the cold formed steel web; the tabulat-
ed values are based on test results. Timber modification factors
do not apply to the shear capacity of Tecbeam joists, this signifi-
cantly simplifies the analysis.

The information contained in this product brochure is current as at March 2019 and is based on data available to Tilling Timber Pty Ltd as at the time of going to print. Tilling Timber
Pty Ltd reserves the right to change the information contained in this document without prior notice. It is important that you monitor the Tilling website www.tilling.com.au or
Tecbeam website www.tecbeam.com.au to confirm that you have the most up to date information available. Tilling Timber Pty Ltd has used its reasonable endeavours to ensure the
accuracy and reliability of the information contained in this document and, to the extent permitted by law, will not be liable for any inaccuracies, omissions or errors in this infor-

mation nor for any actions taken in reliance on this information.
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Characteristic strength properties

Note: Custom sized Tecbeams can be designed and manufactured to order from Tilling Timber Pty Ltd

Maximum reactions’ (kN)

;;mnb:r Steel web End’ Internal®
Techeam | depth e Self | Resistive |Vertical| z, | EL**x | GJ |GA,°
. 2,3 3 3 9 6 6
Code! | (mm) . . Hole weight |moment”” | shear® | x 103 10 , x 10 , x10° | min 35 | Without| With
Depth| Width | Size |~ 1 (kg/m) | M, (kN.m) | V, (kN) |(mm?)| (Nmm?) | (Nmm?) | (N) | om | web | web
(mm) | (mm) | (mm) Dia |Spacing
(mm)| (mm) bearing | stiffener stiffener
T259alL15 43 84 |242x0.8| 160 450 5.9 2.82 L 7.4 734 | 1384 2270 1.7 7.4 7.4 18.1
246
T259bL15 43 84 |242x1.0| 160 450 6.3 3.52 L, 10.2 713 | 1427 2270 2.1 10.2 9.7 20.5
T309bL15 43 84 |295x1.0| 214 600 6.7 4.71 L, 11.6 | 952 | 2320 2270 1.8 11.6 9.7 20.5
300
T309cL15 43 84 295x1.2 | 214 600 7.2 5.65 L. 14.0 983 2398 2270 2.1 14.0 9.7 20.5
T367bL15 73 71 [295x1.0| 214 600 7.9 4.71 L, 11.6 |1283| 3585 4516 1.8 11.6 10.8 21.5
360
T367cL15 73 71 295x1.2 | 214 600 8.4 5.65 L. 14.0 |1321| 3667 4516 2.1 14.0 10.8 21.5
T407bL15 93 71 [295x1.0| 214 600 9.5 4.71 L, 11.6 |1676| 5144 6945 1.8 11.6 11.6 22.3
400
T407cL15 93 71 295x1.2 | 214 600 9.9 5.65 L. 14.0 | 1722 | 5238 6945 2.1 14.0 13.4 24.1
NOTES:
1. Beam code: T25, T26, T30, T36, T40 - joist depth (cm); 7 or 9 - nominal joist width (cm); a, b, c - galvanized steel web thickness 0.8,

1.0, 1.2 mm respectively; grade G300 Z275; L15 - SmartLVL 15 flange grade
L. = distance in metres between points of contraflexure (zero moment). For a single span, this distance can be taken as the full span

3. The applicable capacity reduction factor @ as defined within Table 2.1 of AS 1720.1 needs to be applied to the tabulated value. For
domestic houses for which failure would be unlikely to affect an area greater than 25 m?, use & =0.95

4, Tabulated values are based upon the short duration modulus of elasticity for LVL 15 with the True E instead of Apparent E used in AS
1720.1.i.e. Er = 1.05E,,

5. Total deflection of a thin webbed I-Joist is made up of bending deflection and shear deflection, with the shear deflection a significant

proportion of the total deflection. For Uniformly Distributed Load w, over span L, the total deflection is calculated with the following
formula, however the SmartFrame software will give the most accurate solution for the serviceability of Techeams
A= ( SwL' 4 wiL’ ] For permanent loads adopt j> = 1.4
*\ 384E1, 8GA.
GA,— tabulated value of shear rigidity (mainly of the steel web) are based upon test results and interpolation

End reactions are based upon the assumption that the ends of all Tecbeams have standard web stiffeners correctly installed and a mini-
mum bearing length of 35 mm

8. Capacities are based upon an internal support greater or equal to 58 mm.
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Designing with TECTIINY N

Span Tables

Loadings are in accordance with AS/NZS 1170.0:2002 and AS/NZS
1170.1:2002 ; spans are based on limit state design to AS 1720.1-
2010.

Serviceability Limit State

Deflection (y) criteria controls for the smaller live loads and single
spans (L). Dead Load (G), Live Load (Q)

Residential - houses, townhouses, boarding houses, Class 1 build-
ings AS 1720.3

Short-term Y =1.0

Vs < L/360, or maximum 9.0 mm
Long-term ¥ =0.33

i <1/300, or maximum 15.0 mm

as joist, or max. 12.0 mm as beam un
der load bearing walls

Y =W +¥iyo) jz

Residential - multi-units, apartments, aged accommodation, hos-
tels, Class 2 & 3 buildings AS/NZS 1170.0 Spans based on AS
1720.3 criteria are less than for residential, compared to
AS1170.0 criteria; where applicable he smaller house spans have
been adopted to ensure similar dynamics.

Commercial - to AS/NZS 1170.0

Y =0.7

Vs <L/480

Y, =0.4 except storage, libraries, etc. (¥s
=1.0, ¥=0.6)

yi <1/300, or maximum 15.0 mm

i = e + ¥iyo) jz

Strength Limit State

Timber flanges, designated L15, are sourced from SmartLVL 15
H2s treated material. Other timber materials can be built into
Tecbeams on request as special orders. For Tecbheam timber flang-
es, the nominal moment capacity is based a characteristic bend-
ing capacity of 59 MPa.

The characteristic bending capacity (M,), is also based on the
computed transformed section properties and the transfer of
stress at the web flange interface and is therefore dependant
upon the length of web/flange interface available to resist the
applied loads. The capacity is expressed as (constant) x Lcwhere
Lcin metres is the distance between points of contraflexure in a
continuous span or may be taken as 1.0 x span for single spans.

Steel web, design shear capacity is based on AS 4600, (®,V, -web
buckling limit state, ®v = 0.9, capacity factor for cold formed steel
in shear). The tabulated values have been derived from testing.
Note the capacity factors for timber do not apply to shear in Tec-
beam joists.

Strength reduction factor

The strength reduction factor for calculating the design capacities
of structural members shall be taken from the table below, refer-
enced from AS 1720.1 —2010. Note strength reduction factors do
NOT apply to shear.

Duration of load factor

The duration of load factor k; for strength are defined within Ta-
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ble 2.3 and clause 1.2.4.1.1 of AS 1720.1

The duration of load factors j, for stiffness for permanent loads on
Tecbeam is 1.4. (J, = 1 for short term actions)

Moisture effects

When used in dry conditions where the moisture content remains

Application of Tecbheam as a structural member

Category 1 Category 2 Category 3

Structural members for
houses for which failure

Primary structural
members in struc-
tures other than
houses; OR
elements in houses
for which failure
would be likely to
affect an area™®

Primary structur-
al members in
structures in-
tended to fulfil
essential ser-
vices or post

disaster function

would be unlikely to
affect an area greater
than 25 m% OR
secondary members in
structures other than

houses greater than 25 m?
Strength reduction factor @ *
0.95 0.90 0.80

* AS 1720.1:2010 Table 2.1

below 15%, no modification for moisture content is required.
Where Tecbeam is subjected to conditions, such that the average
moisture content for a 12 month period with exceed 15%, the
modification factors for strength ks and for stiffness jg in the fol-
lowing table.

Temperature

The modification factor for temperature Kg is described in clause
2.4.3 of AS 1720.1

Load sharing

Because of the reduced variability of strength values of Tecbeams
compared to solid timber, the load sharing factors kg within
clause 2.4.5 of AS 1720.1 do not apply and therefore kg = 1.0.

Stability
Equilibrium moisture content (EMC)
Property
<15% 15% to 25% 225%
Bending ks=1 | ks=1.45-0.03EMC ks =0.7
Modulus of elasticity | Je=1 | je=1.30-0.02 EMC Js=0.8

The stability factor ki, is defined within clause 3.2.4 and 3.3.3 of
AS 1720.1 for dry timber except that the material constant (py) for
beams shall be calculated as per clause 8.4.7 of AS 1720.1.

Steel web, design shear capacity is based on AS 4600, (®,V, -web
buckling limit state, @v = 0.9, capacity factor for cold formed steel
in shear). The tabulated values have been derived from testing.
Note the capacity factors for timber do not apply to shear in Tec-
beam joists.

Section Properties

The first moment of area (Z,) and the second moment of area (1)
are based on the theoretical values for the transformed sections.
The flexural stiffness parameter (El) uses the short duration mod-
ulus without the shear reduction of 5%, i.e. 1.05 x E. The shear
rigidity parameter (GA) is included because shear deformation is
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Designing with TE( BEAM I(cont’d)

a significant component of total deflection in shorter spans; this
should be included in deflection calculations and in moment dis-
tribution for continuous spans. The (GA) values have been derived
from testing. (These are lower than the theoretical values due the
web stiffening ribs, holes, etc.)

Load Sharing

Tecbeam joists can be linked by a secondary beam or strongback,
fitted through the joist web holes, to provide simple and effective
load sharing. Significantly larger point or parallel line loads can be
supported.

Joists that are partially loaded, or spanning less than their Span
Table capacity, can be utilized to carry extra loading. It is recom-
mended that deflection in the secondary beam is limited to 3 mm
at the second joist each side of the load point. The load distribu-
tion depends on the continuity of the strongback; a conservative
design would be to assume a short cantilever each side of the load
point.

The following diagram gives a worst case load distribution for a
short secondary beam centred about the load point. A continuous
strongback results in lower distribution values.

Concentrated load P
Stron g back

Tech eamjoist

Timber wedge s

Suggested Load Distribution for:

single joists
0.15P 0.22P 0.26P  0.22P 0.15P

double joists under load
0.13P 0.17P 0.40P  0.17P 0.13P

Notes:

1) Distribution values applicable to 450 and 600 mm joist
spacing

2) For a permanent point load, double the number of strong-

backs to keep the long-term deflection under 3.0 mm.

Setback Load bearing walls

Tecbeam joists have proven performance in supporting large
permanent loads such as tiled roofs, aerated concrete walls and
floors. The design can take advantage of this feature by elimi-
nating beams that would normally be used under load bearing
walls.

There are advantages for the builder such as:

1. continuity of holes for installing services

2. cost and time savings and a continuous ceiling frame which
avoids a potential crack line

It is recommended to limit long-term deflection to 12 mm, even
though AS1684.1 allows 15 mm.

Vibration Control

Tecbeam joists have good dampening characteristics due to their
unique composite design. Vibration control becomes critical for

Tecbeam LVL 15 Design Guide | www.tilling.com.au | 1300 668 690

5

light weight floor joists in long spans, particularly over 6.0 m, un-
less very stiff floor joists are used. A simple and more economical
way to control vibration in a Tecbeam floor is to introduce one or
two rows of secondary beams (strongbacks), fitted normal to the
direction of the floor joists. The holes in Tecbeam joists allow easy
installation of secondary beams or strongbacks; these should be
securely wedged in place at each joist. The strongbacks have an
added advantage in replacing blocking which is less effective.

If a higher comfort level is required in long spanning open floors (it
is recommended to check this with the client), then stiffness in the
secondary beams needs to be increased above the minimum rec-
ommended (refer to the Installation Guidelines). Suggested meth-
ods are to either; increase the number of strongbacks, or substi-
tute the solid pine (MGP10) strongback with LVL or a small steel
section with higher El,.

There are a number of technical references on this subject; some
practical guidance can be found in AS2327, Part 1-1980, cl. 6.4.

Concealed Beams

Where a flush ceiling and continuous joists are required, such as,
at a cantilevered stair landing, the web holes in Techeam joists can
be used to fit a concealed beam between supports. Internal sup-
port at each hole is possible due to the shear capacity of the con-
tinuous steel web in the flange area; limit joist shear to 0.5QV,
each side of the support.

First floor roofline for set-back upper walls

In order to gain maximum benefit from a Tecbeam floor, and make
cost savings, the joist layout should allow spanning to the outside
walls. The designer will need to keep the first floor roof line above
the outside wall plate, by at least half the joist depth.

Tile or metal
deck roof

Tecbeam joists are
very effective in
sup porting setback
loadbearing walls
crossingjoists

Floor DL& LL
Min level of

ine
h‘

[ NI MG YU OB SN AT TN TITC MM Iii\

Stro ngbacks for floor vibration
control and loads haring girder
truss point loads

Tapered cut extended web-stiffe ner

Tecbeam joists spanning to outside supporting wall
Strongbacks to control vibration

Strong backs, or secondary beams, are an effective method of
controlling floor vibration. The greater the strongback stiffness the
more solid the floor will feel, even at the maximum tabulated
spans.

Residential light-weight floors

For residential floors fitted with lightweight sheet or strip flooring
and a single layer of plaster board ceiling, it is recommended to
specify at least one row of strongbacks near mid span, where joist
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Designing with TECTIZNYIl (cont'd)

spans are within 750 to 1500 mm of their tabulated spans. Where
joists are within 750 mm of their tabulated spans, two rows of
strongbacks are recommended, placed near the one-third points
of the span.

NOTE: For higher comfort levels in long spans, an increase in the
secondary beam stiffness is required. This can be achieved by
either: adding an extra row of strongbacks, or substituting the
normal MGP10 grade strongbacks with LVL15 or a small steel
section of higher El,.

Heavier Residential and Commercial floors

Where the floor construction is heavier, such as floors with acous-
tic and FRL ceilings, and/or where a concrete topping or aerated
concrete floor panels are installed, the added mass lowers the
natural frequency of the floor and may result in noticeable vibra-
tion. For joist spans within 750 to 1500 mm of their tabulated
spans, it is recommended to specify at least one row of SmartLVL
15 strongbacks near the mid span. Where joists are within 750
mm of their tabulated spans, two rows of SmartLVL 15 strong-
backs are recommended positioned near the one-third points of
the span

Maximum Joist spans

Designers can confidently specify Tecbeam joists up to the maxi-
mum spans as listed in the span tables. Specifying strongbacks in
accordance with the manufacturer’s recommendations ensures
comfort levels exceed the Australian Standards*, even at the
maximum spans. If a more solid floor is required, ensure addition-
al strongbacks are installed during the construction phase.

* 1.8 mm up to 4000 mm span or 16500/span** for a 1.0 kN load
midspan

Floor framing designs
(a) To minimize the use of steel beams

The high shear and bending strength and low creep factor in Tec-
beam joists can be utilized to support upper level load bearing
walls, and concentrated loads, replacing the traditional method
of placing steel beams and columns under load bearing walls.

(b) Layout detail

1. Look for the shortest spans between support lines, try to keep
joists in one direction (to simplify the flooring installation),
this however can change if better economy is achieved by
spanning some areas in the other direction.

2. Aim to layout joists with the set-back load bearing walls
(carrying the higher load) crossing the joists. Add a strongback
near a roof girder truss point load to avoid a double joist; the
load spreading action simplifies the joist design and evens-out
deflections.

e Where possible, use Tecbeam joists under parallel load bear-
ing walls to enable use of the holes for installing services. To
minimize the number of parallel joists, install at least two
strongbacks to load share with the adjacent joists, and where
possible, extend to the lower outside wall (up to 1.5 m)

o Where Tecbeam joists are parallel to an outside wall, balco-
nies can be conveniently added by cantilevering solid timber
or steel joists through the web holes. Provide a back span of
at least twice the cantilever span; check the edge Tecbeam
joist for the balcony reaction load

e On external walls, where joists and studs are not in line, in-
stead of double top plates or wall frame blocking, specify a
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plywood load spreader or rim board, of the same depth as
the joists, these also act as bracing in the plane of the floor,
and replaces solid blocking or cross bracing. See illustration

N

e

A combination of Techeam joists and strongbacks acting as load
sharing beams simplifies the design and construction of floors
around stair landing areas. Strongbacks, positioned behind the
stair trimmer, share the trimmer floor loads over a minimum of
three Tecbeam joists; this can eliminate the requirement for a
solid support beam, and enables services to continue through the
web holes.

Framing stair voids

Case 1—Load-sharing at Trimmer joist

Trimmer Joists
/ T~
i= Trimmer =|{

SB

SB - Stron gback

SB

LW

Joists share the trimmer |oad, either as single, double or
triple joists. eg, 2,3,4,5 or 6 joists can share the load.

See following illustration for how a corner post can be eliminated.
Case 2—No corner post

T1, T2 -Trimmers Tecbeam joists

NO POST

T1 1

2 |

vi

/ L Beam Span LW,
k) A A

Beam concealed in Techeam web holes, continue past stair void
for load sharing. For longer spans or higher loading, asteel se ction
will be re quired.
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Designing with TE( BEAM I(cont'd)

Connection to steel beams

For steel beam depths within 50 mm of the joist depth, a simple
method is to notch the Tecbeam joist ends so the joist bears on
the beam flange. To gain maximum benefit from this method, the
steel beams sizes selected should be similar in depth to the joists
in order to minimize the notching required.

Recommend for: T25/T26 joists —250PFC or 250UB, and
T30 joists —300PFC or 310UB

T36 joists —360UB or similar
Refer to the Installation Guidelines for details.

Where Tecbeam joists are more than 50 mm deeper than the
steel beam, timber packing fixed to the steel web is recommend-
ed, joist hangers can be installed to complete the connection.
Note if joists are fixed on one side only, restraint against beam
rotation should be checked .

Tecbeam perpendicular cantilevered members

A Tecbeam floor or roof system provides unparalleled opportuni-
ty to facilitate cantilevers in two (2) directions. Conventional sys-
tems require the need to install a trimmer and to reverse the
direction of the joists at the trimming member. With Tecbeams,
strongbacks hidden within the Tecbeam joists can be extended
perpendicular to the main joists to become cantilevered load
bearing joists for balconies or upper rooms.

Contact the Tilling Timber Pty Ltd Design Centre at
smartdata@tilling.com.au or the SmartData customer helpline on
1300 668 690 for further advice on the design of perpendicular
cantilevered members supported by a Tecbeam floor system

Tecbeam Design /Effective span

Normal structural analysis uses the centreline representation of
the member. The term “span” can be defined in a number of
ways and these are defined as follows:

Clear Span. This is the distance between the faces of any support.
It is generally the one easiest to measure and read from the
drawings

Nominal span/centre-line span. This is the distance between the
centre of the supports. This span is used to determine bending
moments and deflections for continuous spaning members

Diagram (a) shows beam where
bearings have been designed

Stro ngback
overla

Tecbeam joists —

Stro ngbacks
located at third —
points of span

— —

Cantilevered |
strongbacks

Strongbacks at
Tecbeam hole
spacing

Tecbeam
joists

Min 2 x I Balcony
balconyspan span

Design span/Effective span. This is the span used for single span
members to determine the bending moment, the slenderness of
bending members and the deflections. In NZS 3603 this is the
dimension referred to as “L”, and is defined below.

Design span/Effective span is the distance between -

° The centre of the bearing at each end of a beam where
the bearing lengths have NOT been conservatively sized

. The centre of notional bearing that have been sized ap-
propriately, where the size of the bearing IS conservative.

appropriately. The effective span is
taken as the distance between the
centre of each bearing area

oo )

Diagram (b) shows beam where

bearings at each end have been

oversized. (This is frequently the
case for beams that bear onto

brickwork or concrete walls where
the thickness of the wall is in ex-
cess of the area required to give
the beam bearing capacity).

Clear span (distance
between fa ce of supports)
Effe ctive (design) span
|
Are alofsupport Length of
required for — N
g g . effe ctive
bearing X
bearing

length of original
bearing (oversize d)

To find the correct effective span:

1. Calculate the minimum bear-
ing required to carry the loads
satisfactorily

—

B ———
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2. Add minimum bearing length
to “clear span” distance

Clear span (distance
" between fa ce of supports)

lm— CEffective (design)span

Tecbeam LVL 15 Design Guide | www.tilling.com.au | 1300 668 690 7



Recommended maximum spans for residential floors

- Lightweight floors
Loadings: Permanent G: self weight + 40 kg/m” + 0.5 kPa of live load permanently applied, live load Q: 1.5 kPa or 1.8 kN point live load
Tecbeam | Joist spacing (mm) 300 338 360 400 450 600 300 338 360 400 450 600
depth
(mm) Code Single span Continuous span
T259alL15 6500 | 6300 | 6200 | 6000 | 5800 | 5400 | 7500 | 7300 | 7200 | 7000 | 6800 5800
246
T259bL15 6600 | 6400 | 6300 | 6100 | 5900 | 5500 | 7600 | 7400 | 7300 | 7100 | 6900 6300
255 T269bL15 6800 | 6600 | 6500 | 6300 | 6100 | 5600 | 7900 | 7600 | 7500 | 7300 | 7100 6500
T309bL15 7300 | 7100 | 7000 | 6800 | 6600 | 6000 | 8500 | 8200 | 8100 | 7900 | 7600 7000
300
T309cL15 7500 | 7200 | 7100 | 6900 | 6700 | 6100 | 8600 | 8400 | 8200 | 8000 | 7700 7100
T367bL15 8100 | 7800 | 7700 | 7400 | 7200 | 6600 | 9400 | 9100 | 8900 | 8600 | 8400 7700
360
T367cL15 8200 | 7900 | 7800 | 7600 | 7300 | 6700 | 9500 | 9200 | 9000 | 8800 | 8500 7800
T407bL15 8700 | 8400 | 8300 | 8000 | 7800 | 7100 | 10200 | 9800 | 9600 | 9300 | 9000 8300
400
T407cL15 8900 | 8600 | 8400 | 8200 | 7900 | 7200 | 10300 | 10000 | 9800 | 9500 | 9200 8400

- Heavy weight floors
Loadings: Permanent G: self weight + 100 kg/m?* + 0.5 kPa of live load permanently applied, live load Q: 2.0 kPa or 1.8 kN point live load

Tecbeam | jojst spacing(mm) | 300 | 338 | 360 | 400 | 450 | 600 | 300 | 338 | 360 | 400 | 450 | 600
depth
(mm) code Single span Continuous span
T259al15 6000 5800 5700 5600 5400 4100 7000 6600 6200 5700 5200 4000
246
T259bL15 6100 5900 5800 5700 5500 5100 7100 6900 6700 6500 6300 5300
255 T269bL15 6300 6100 6000 5800 5600 5200 7300 7100 6900 6700 6500 5300
T309bL15 6800 6600 6400 6200 6000 5600 7800 7600 7500 7200 7000 6100
300
T309cL15 6900 6700 6500 6400 6100 5700 8000 7700 7600 7400 7100 6600
T367bL15 7400 7200 7100 6900 6600 6100 8600 8300 8200 7900 7700 6200
360
T367cL15 7600 7300 7200 7000 6700 6200 8800 8500 8300 8100 7800 7200
T407bL15 8000 7800 7600 7400 7100 6300 9300 9000 8800 8400 7900 6200
400
T407cL15 8200 7900 7700 7500 7300 6700 9500 9200 9000 8700 8400 7300

Continuous spans:

For beams subject to floor loadings which are continuous over two unequal spans, the design span and the "resultant span description" de-
pend on the percentage difference between the two spans as shown below:

Span difference Effective span Resultant span description Main span Second span
10% max main span continuous ‘ ‘ ‘
10-30% 1.1 x main span continuous ) (main span - second span)
span difference = X 100
above 30% diff main span single (main span + second span)
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NOTES to Span Tables for RESIDENTIAL floors

1. End bearing lengths = 35 mm at end supports and 58 mm at internal supports for continuous members
2. Adopted Serviceability (deflections) limits accordance with AS 1720.3:2016
3. Floor Dynamic performance criteria:

— Minimum natural frequency - 8 Hz

— Maximum differential deflection with a 1 KN load midspan - 1.8 mm for span < 4000 mm, 16500/span ** for spans >
4000 mm

4. Spacing, nominal average, i.e.
- 300 ctrs is equivalent to 450 ctrs plus an extra joist @ 900 ctrs
- 338 ctrs “ “ “ 450ctrs “ “ “ “ 1350 ctrs
- 360 ctrs “ “ “ 450 ctrs “ “ “ “ 1800 ctrs

NB If extra joists are installed, at least one row of strongbacks are required for uniform support

5. Strongbacks are recommended to improve floor vibration effects in long spans. Where joists are within 750 —1500 mm of their max.
span, install one row midspan; where joists are within 1000 mm of the maximum span install two rows of strongbacks. If lower vibra-
tion is required increase the strongback stiffness, e.g. use MGP12 or SmartLVL 15 instead of MGP10

6. Section properties and structural design guidelines are available from Tilling Timber Pty Ltd or can be downloaded from
www.tilling.com.au.

Recommended maximum spans for non-residential floors

3.0 kPa (Offices, classrooms, laboratories, etc. - EXCLUDES car parks)
Loadings: Permanent G: self weight + 100 kg/m?, live load Q: 3.0 kPa or 2.7 kN point live load

Joist spacing (mm) 300 338 360 400 450 600
Tecbheam
depth (mm) . . .
code Maximum recommended single span floor joist span (mm)
T259aL15 5400 5100 5000 4800 4300 3200
246
T259bL15 5500 5300 5100 4900 4700 4200

www.tecbeam.com.au TE( BEAM I March 2019

T309bL15 6300 6000 5900 5600 5400 4800
300

T309cL15 6400 6100 6000 5800 5500 4900

T367bL15 7100 6800 6600 6400 6100 5000
360

T367cL15 7200 6900 6800 6500 6200 5600

T407bL15 7800 7500 7300 7000 6600 5000
400

T407cL15 8000 7700 7500 7200 6900 6000
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Recommended maximum spans for non-residential floors (Cont'd)

4.0 kPa (Public space, shops, corridors, landings etc. - EXCLUDES car parks)

Loadings: Permanent G: self weight + 100 kg/m?, live load Q: 4.0 kPa or 4.5 kN point live load

Tecbeam Joist spacing (mm) 300 338 360 400 450 600
depth (mm) code Maximum recommended single span floor joist span (mm)
T259alL15 5000 4500 4200 3800 3400 2500
246
T259bL15 5100 4900 4800 4600 4400 3500
255 T269bL15 5300 5100 5000 4800 4600 3500
T309bL15 5900 5600 5500 5300 5000 4000
300
T309cL15 6000 5700 5600 5400 5200 4600
T367bL15 6600 6300 6200 5900 5300 4000
360
T367cL15 6800 6500 6300 6100 5800 4800
T407bL15 7300 6900 6500 5900 5300 4000
400
T407cL15 7500 7200 7000 6700 6300 4800
5.0 kPa (Public assembly area, workshops, gymnasiums etc.) - Excludes carparks
Loadings: Permanent G: self weight + 100 kg/m?, live load Q: 5.0 kPa or 4.5 kN point live load
echeam Joist spacing (mm) 300 338 360 400 450 600
depth (mm) code Maximum recommended single span floor joist span (mm)
T259alL15 4200 3700 3500 3200 2800 2100
246
T259bL15 4900 4700 4500 4400 3900 2900
255 T269bL15 5000 4800 4700 4400 3900 2900
T309bL15 5500 5300 5200 4900 4400 3300
300
T309cL15 5700 5400 5300 5100 4800 4000
T367bL15 6200 5800 5500 4900 4400 3300
360
T367cL15 6400 6100 6000 5700 5300 4000
T407bL15 6500 5800 5400 4900 4400 3300
360
T407cL15 7000 6700 6500 5900 5300 4000
NOTES Span Tables (3,4 & 5 kPa FLL)
1. Maximum Dead Load for tabled spans is 1.0 kPa For higher dead loads check shear, bending and long-term deflection*
2. For continuous spans, no increase in span is recommended for higher loads because joist shear increases at the intermediate sup-
port. It is recommended that shear is checked*
3. Live Loads - refer to AS1170.1 for the relevant activity loading. These tables are NOT applicable to storage loads where long term

deflection may exceed span/300 or 15 mm*
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4. Deflection or serviceability criteria adopted:
— Short-term loading s = 0.7 - (excluding storage where (s = 1.0, ); =0.6)
Max deflection = span/480
— Long-term loading Y =0.4
Max deflection = span/300, max 15 mm

5. Strongbacks are required to control floor vibration in long spans. Where joists are within 750 —1500 mm of their max. span, install
one row midspan; where joists are within 750 mm of the maximum span install two rows of strongbacks. To control vibration in
spans over 6000 mm, two rows of strongbacks are recommended. For spans over 7000 mm, an increase in the strongback stiffness
is recommended, e.g.. use two rows of MGP12 or SmartLVL15 or use three rows of MGP10 strongbacks

6. Where a concentrated load exceeds 5.0 kN add a pair of web stiffeners under the point load and check that there is a strongback
(min. 2400 mmm long) within 1000 mm, closer to the mid span. Concentrated loads over 7.5 kN should be specified on the draw-
ings

7. Spacing, nominal average, i.e.:

— 300 ctrs is equivalent to 450 ctrs plus an extra joist @ 900 ctrs

- 338 ctrs “ “ “450ctrs “ “ 1350 ctrs

- 360 ctrs “ “ “450ctrs “ “ 1800 ctrs

NB If extra joists are installed, at least one row of strongbacks are required for uniform support

8. Beam code: T25, T26, T30, T36, T40 - joist depth (cm); 7 or 9 - nominal joist width (cm); a, b, ¢ - galvanized steel web thickness 0.8,
1.0, 1.2 mm respectively; grade G300 Z275; L15 - SmartLVL 15 flange grade

Further Engineering advice is available from Tilling Timber at techsupport@tilling.com.au, toll free on 1300 668 690

Extra web holes

If extra web holes are required, the following are guidelines for permissible on-site modifications:

o Conditions:
1. For uniform RESIDENTIAL floor loads only*
2 Maximum Dead Load 0.7 KPa (including internal partitions)
3 Maximum Live Load 2.0 kPa
4, No load bearing walls (LBW’s) on the span
5 Cutting flanges is NOT allowed
6 Flange size overall 90 x 45 (for flanges 70 x 45, the rectangular hole length is reduced, refer to Tilling Timber
Pty Ltd or a structural engineer)
7. Cut holes neatly, square and rectangular holes to have rounded corners (Pre-drill minimum: 15 mm dia.)
(O ) ) ) () () () ()
L A | | A

- B - Middle segment et
- I

End segment End segment

L- Single span

Where:
° Single span “L” is the TECBEAM tabulated span for 1.5 & 2.0 kPa loading

° Middle segment “B” is 0.5 x half MAX. span L
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Extra web holes (Cont'd)

Pre-formed
holes @ 450
mm centres
\
‘Ll Round 'l‘l_ Square
Min. Max. 50 mm Min. Max. 35 mm
50 dia 50
N (O
LY
Min. Round 51- 158 mm Max. dia with stiffe ners
70 eachside70 x 35 and 5/2.8 x 60 nails
Min. = Max. Rectangu lar cut out
l 200 [ 250 [ Max.250x 158 mm
- v v with stiffenerseach side,
70 x 35 with 5/2.8 x 60 nails
Add
strongback

AN

pre-formed holes,

Cut outbetween
|, Max. 530 J. endsformed by existingrim.

Add 70 x 35 mm stiffeners each

end with5/2.8

x 60 nails

Add

L)

N EGE

strongback

\

Max.450x156 mm

E/(IJISI' \ Rectangular cut out.
Max. 450
— +* with70 x35 w

each sidewith

b stiffeners

5/2.7 x 60 nails
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Tecbeam T25 and T26 series

Segment A&B

No stiffening

Segment A&B

Segment A

Segment B

Segment B
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Extra web holes (Cont'd)

Pre-formed
holes @ 600
ctrs
\
i \ Min. 50
Mln.SO_l_l Round Max. -J-—l— Square
75 mmdia. Max.50 mm
( Wy, ® N ) ( )
Min Round 76-210 mm dia. with
stiffenerseach side, 70 x 35
with 6/2.8 x 60 nails
Rectangular cut out Max. 200 mm

200 90 Min.
ax

with stiffenerseach side 70 x 35
&6/2.8 x 60 nails

Add Strongback

() |

Preformed hole Max.
formsend

Stiffeners each €

70 x35 & 6/2.

nd
8 x 60 nails

Add

/_ strongback

/

@I

\

Rectangular cut out

Max.200 mm

with stiffenerseach side 70 x 35

&6/2.8 x 60 nails

Tecbeam T30 series

Segment A&B

No stiffening

Segment A&B

Segment A

Segment B

Segment B

For T36 and T40 series, setback LBW's, continuous spans, and higher floor loading, refer to Tilling Timber Pty Ltd , Tecbeam Australasia or

a structural engineer.
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Rafter Cuts

Tecbeams may have rafter cuts detailed. While it is possible to Contact the Tilling Timber Pty Ltd Design Centre at
create the rafter cuts on site it is preferred that any rafter cuts smartdata@tilling.com.au or the tech support customer helpline
are detailed and created into the Tecbeam at the time of manu- on 1300 668 690 for further advice on the design of rafter cuts
facture by Tilling Timber . Some example rafter cuts are shown Tecbeam members.

below.

T25 and T26 series

P Max. 13 /2.9 x 65mm nails to pe rimeter
Character_lstlc 200 mm approx 7 each side.
end reactions e "D o] P
r
Max. 90 mm _1_ 0;96‘?‘%
atsteelweb Cal | — 15 /2.9 x 65 mm nails to perime ter
N = p
L—1
LT approx. 8 each side
4.3 kN [ =" ... & ‘
| -1 5/ 2.9 x 65 mm nails to the end
MiT """ approx. 3 each side
]
Max 120 mm Webblocks 2/ 200 x 42mm SmartLVL15 - grain ve rtical
) e et —]
70 mm Steel Web
O I S
190 mm -

No web hole

2/2.9x 65mm nailseach side
2/ 10 gauge x 65mm screw's
1)15/2.9 x65mm nails to perimeter
approx 9 each side.
I 2) 15/ 10 gauge x 65mmscrews to
r Max. 400 mm / perimeter. Approx 9 each side.

A
Max. 125 mm} - -V
5.5 kN at steel web i .
vin b R

100 \

Steel Web \— Web blocks 2 / 160 x 42mm SmartLVL15 - grain horizon tal

Max.

70
— et —
mm
leae— Max. 400 mm 4,‘

No Web Hole

2/ 10 gauge x 65mm screw's

: . Max. (each side)
400 mm
;? I.
ode% /

\

5.2 kN -

Max. 125 mm .
at steel web 100
Steel Web Web blocks 2 / 160 x 42mm SmartLVL15 - grain horizontal
Max,
e i—
70
mm
290 mm
-Noweb hole
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Characteristic
end reactions

T30 series

18 nails 2.9 x 65 mm to perimeter
approx. 9 each side
Spacing
alonggrain-40 mm
across grain - 20 mm
T
150 mm
MAX. \J
6.5 kN -
Min 160 /]
|
End Support I Steel web
MAK. 70 mm Web blocks 2/190 x 45 KD Pine
—
120 mm jea—
190 mm
== No Web =
hole
2 nails 2.9 x 65 mm each side
MAX. 400 mm 2/10gx65 screws '
18 nails 2.9 x 65mm to
/_perimeter approx.9
eachside
l + /
150 mm b‘ge% R Z
MAX. R . )
I C . T
6.5 kN / °
2
] ©
Min 118 v r el /|
{ !
End Support — |=—20 \_webblocks 2/215x45KD Pine
MAX. Ol=—
70 mm
Steel Web
400 mm
la—— noweb — ==
hole
Web hole C/Lno closerto support
than start of angled cut
s MAX.400 mm —
/_4/1ng 75 screws (2 each side)
¥ £/
150 mm \ N
MAX. ' N\
P L -
I I
6.5 kN ) I o
Min 118
End Support !
20
|=—40
MAX.
— 1
70 E 30

18 nails 2.9 x 65mm to perimeter
approx. 9 each side
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SMARTFRAME Design Compendium
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Fixing Details
Software Tutorial

0000

Never before has so much user-friendly computer power you been unleashed into the hands of building industry
professionals to allow the design and detailing of engineered timber products. This software, in conjunction with the
SmartFrame Design Centre and SmartFrame Engineered Wood products themselves, combines to form the most
sophisticated structural timber option ever available to the Australian market.

The Smart Frame Engineered Timber Solution represents an entirely new and revolutionary concept in the delivery
of the 21st century technology and service to the building industry.

Available from:

Head Office

Victoria New South Wales Queensland Western Australia South Australia
31-45 Orchard Street, 109 Kurrajong Avenue, 84 Magnesium Drive, 10 Cartwright Drive 5-9 Woomera Ave
Kilsyth Vic 3137 Mt Druitt, NSW 2770 Crestmead QLD 4132 Forrestdale WA 6112 Edinburgh SA 5111
email: sales@tilling.com.au email: nswsales@tilling.com.au email: gldsales@tilling.com.au email: wasales@tilling.com.au email: sasales@tilling.com.au
Phone +613 9725 0222 Phone +612 9677 2600 Phone +617 3440 5400 Phone +618 9399 1609 Phone +618 8345 1966
Fax  +613 97253045 Fax  +612 9677 2500 Fax  +617 3440 5444 Fax  +6189399 1065 Fax  +618 83451977
(]
Sales 1800 33 77 03 Technical support 1300 668 690

© 2019 Tilling Timber Pty Ltd ABN 92 004 621 121 Date of publication March 2019 SmartFrame is a Registered Trademark of Tilling Timber



