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@ Method of butt jointing timbers in a building and splice plate for performing the method.

@ Methods of butt jointing timbers in a building and
renovating timbers in a building use four splice plates (10}
which each have at least two flanges (11, 12) at right angles.
The plate {10) has nailing apertures (14; 28) in at least one
flange (11), and a central portion devoid of such apertures has
stiffening ribs or projections (16; 26, 27). The timbers are
abutted and each splice plate {10} is nailed to abut the timber
with both flanges (11, 12) spanning the butt joint. Renovation
of old timbers involves removal and replacement of a
deteriorated portion, the substitute portion (29) being secured
with four splice plates (10) in place of the deteriorated portion.
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TITLE: "Method of Butt Jointing Timbers in a Building and
Splice Plate for Perfbrmigg the Method"

This 1nvention relates to a method of butt jointing
timbers and to a method of renovating timbers in a buil-
ding, and to a splice plate for performing the method.

As a building becomes older, there 18 a risk of
various forms of decay or damage occurring to timbers such
as joists, roof trusses or timber studs. This decay. or
damage may have such varied causes as wet or dry rot,
fungal attack, woodworm and similar pests, fire or impact.

As a typical example of the use of the invention,
reference will be made 1n the following description to
renovataing floor joists where these have rotted adjacent a
wall. However, it will be understood that this is only

one example of many uses for the invention.

Timber is expensive, particularly for load bearing
timbers such as joists which need to be of large cross-—
section.

Often, only part of a timber needs to be removed and
replaced but this has hitherto been difficult and time-
conshming work, requiring considerable skill and involving

a substantial amount of replacement timber.

Taking the example of floor joist.repovation, referred
to above, after the floor boards have been lifted, the
deteriorated portion of each joist is cut out, and a sub-

stitute length of timber used to replace it.
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Traditionally, this substitute has been secured side-

by-side with the remaining portion of the original joist by
bolts. To achieve this, the substitute timber has had to
be offset laterally, necessitating repositioning of the
joist support point and needs to be about one metre longer
than the deteriorated portion it replaces, to permit the
overlap. This extra timber is expensive and adds unwanted
extra weight. Both the substitute and the remaining ori-
ginal joist need to be drilled to take the bolts, which

involves both extra time and the use of tools.

It 1s an object of the present invention to provide a
new or improved method of butt jointing timbers in a buil-
ding, which overcomes oOr reduces these disadvantages, a
method of renovating timbers, and a splice plate which can

be used for performing the methods according to the inven-
tion.

According to a first aspect of the invention, there
1s provided a method of butt jointing two timbers in a
building comprising:— :

taking a plurality of splice plates, each splice plate
having at least two mutually perpendicular flanges;

and securing each splice plate to both said timbers
with the ends of the timbers positioned in contact with
each other; each flange abutting a respective surface of
each of said timbers; and the splice plates being secured
by fasteners passing through at least one of said flanges

directly into each of said timbers.

According to a further aspect of the invention there
is provided a method of renovating timbers in a building
comprising:-

cutting away a deteriorated portion of an original
timber;

taking a substitute timber of. the same length;

placing said substitute timber in the place formerly

occupied by the deteriorated portion;
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taking a plurality of metal splice plates;

and securing each splice plate to both the substitute
timber and the remaining portion of the original timber
with the ends of said substitute and said remaining por-
tion i1n contact with each other;

each splice plate having at least two mutually per-

pendicular flanges, each flange abutting a respective sur-
face of each of said substaitute and said remaining portion
and the splice plate being secured by fasteners passing
through at least one of said flanges directly into each of
the taimbers.

In either of the foregoing methods there may be in-
cluded the step of cutting a slot into one or more surfaces

. 0f the timbers to generate internal surfaces of the timbers

against which one or more of said flanges may abut.

The timbers méy be slotted on a central longitudinal
plane.

The fasteners preferably comprise nails.

The invention also provides a splice plate for secur-
ing together timbers in performance of the methods accord-
ing to the invention, the splice plate comprising a single
sheet metal member having at least two mutually perpen-
dicular flanges, at least one flange being provided with a
plurality of apertures to receive fasteners, and a central
portion of the splice plate extending across both or all

of the flanges being devoid of apertures.

The splice plate may be provided with stiffening
means, which may comprise ribs or depressions in the metal
of the plate. Preferably, these stiffening means are

disposed 1n said central portion devoid of apertures.
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The stiffening means may be localised near the jun-

ction between said flanges.

The apertures may be provided in a pattern such that
no three adjacent apertures in any direction are aligned
with each other, to reduce the risk of tensile failure of
the plate by tearing along a line of apertures and to

reduce splitting of the timbers fastened using the plate.

The splice plate may comprise two flanges, meeting
at right angles, one of which is of narrower width than the
other.

Alternatively, the splice plate may comprise three
flanges, defining a channel-section, the base of the chan-
nel being of the same width as the timbers to be secured
together.

A further alternative form of splice plate is of T-
section, the upright -of the T being adapted to be 1inserted
into a slot cut in a taimber.

Methods and apparatus embodying the invention will
now be described by way of example only, with reference to ~

the accompanying drawings, in which:-—

FIGURE 1 1s a front elevational view of a first embodi-
ment of splice plate;

FIGURE 2 1s a top plan view of the plate of Figure 1;
FIGURE 3 is a side elevation of the same plate;
FIGURE 4 is a sectional view of a renovated timber,

which has been secured together using splice plates as

shown in Figqures 1 to 3;
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00 FIGURE 5 1s a sectional view of renovation using a
first alternative form of splice plate;

FIGURE 6 1s a sectional view of renovation using a
second alternative form of splice plate.
05 :
FIGURE 7 18 a side elevational view of a further
alternative form of splice plate.

FIGURE 8 18 a section of the splice plate of Figure 7
lotaken on the line 7-7,
FIGURE 9 1is a perspective view of the splice plate of
Figures 7 and 8 in use in a butt joint.

15 FIGURE 10 diagramatically illustrates butt joints whicﬁ

can be secured using the splice plate.

Referring firstly to Figures 1 to 3 of the drawings, a

splice plate 10 1s made of galvanised steel sheet, stain-
20less steel sheet or other strong and corrosion resistant
sheet metal, It comprises a first flangell and a narrower

second flange 12, meeting at right angles at a “junction
line 13.

25 In tnis embodiment each flange 1is provided with a
plurality of apertures 14, to receive nails, which will be
used to secure together timbers for renovation. Careful
examination of the pattern of apertures will show that
these are arranged so that no three adjacent apertures aré
aligned. The plate will be subjected to tensile stress in
use, and alignment of the apertures could lead to failure
by tearing along a line of apertures. The offset pattern
of holes helpé to prevent such failure. It may also reduce

30

the risk of splitting timbers secured using the splice

35plate.
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00 The central portion 15 of the splice plate is
devoid of apertures. Buillding Regulation require that
timbers should not be nailed within a certain distance of
their ends, to reduce risk of splitting, which could make
the nails 1nsecure. The central portion 15 will overlie

05 the ends of two abutting timbers in use.

In this central region, there are provided stiffening
formations in the form of ribs 16 or depressions in the
material of the plate, these ribs 16 being made in both

10 farst and second flanges 11 and 12.

The version of splice plate shown in Figures 7 and 8
of the drawings is similar to that described above with
certain exceptions. Where similar parts are shown, they

15 are given the same reference numerals.

The first difference in the embodiment shown in Fi-
gures 7 and 8 1s that the narrow second flange 12 does not
have apertures similar to the apertures 14 shown in Figure

202 and does not have a central stiffening rib 16. It has
been found in practice that these can be omitted without
detriment to the functioning of the splice plate to be
described below and their omission leads to simpler manu-
facturing.

25

A second difference is in the shape of the stiffening
formations indicated at 26 and 27 in the drawings. Instead
of a single generally Z shaped stiffening rib, a pair of
straight stiffening ribs 26, 27 are provided, again lying

30 in the central region of the splice plate which is devoid
of apertures. However, the ribs 26, 27 are located adja-
cent the junction line 13 between the first and second
flanges 11 and 12. This provides increased stiffening at
the point where it is most needed. This will be referred

35 to again in the description of the use of the splice plate
below.
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00 It will be seen that the ribs 26 and 27 are off-set on
opposite sides of the centre line of the splice plate. The
reason for this i1s to avoid the ribs obstructing a hammber
which 1is used to nai1l fasteners in the group of apertures
indicated at 28 which surround the stiffening formation.

05

The stiffening formations are intended to stiffen the
splice plate, to make 1t more resistant to the bending
moments and shear forces which will be exerted on it in
‘use., To explain this, the method of use of the splice

10 plate needs to be considered, in relation to the chosen
example of renovation of rotten timber joists adjacent a

wall.

Turning to Figure 9 on the drawings, the splice plate

150f Figures 7 and 8 is shown in use. Figure 4 shows a

section through the plate of Figures 1 to 3 in use. Where

a joist has rotted adjacent a wall, the deteriorated por-

tion 1s cut out. A substitute timber 29 of the same cross-

section as the original joist 30 is cut to the same length

20 as the deteriorated original portion which has been re-

moved. The substitute timber is then placed in the same

position as that removed, using the same joist hanger 31 if

a suitable one is in use or using a new hanger in the

original position. As a further alternative, the joist can
25pe built directly into the masonry (not shown).

[

The substitute timber 29 occupies exactly the same |

position as the deteriorated portion which it replaces and
abuts the remaining portion 30 of the original joist, where
30it is secured by means of the splice plates 10 described.
In Figure 9, these are in the form shown in Figures 7 and 8

but they could be as shown in Figures 1 to 3.

Four splice plates, are used to secure together the
35timbers 29, 30. Similarly, a timber is shown in section at
25 in Figure 4. Each of the two flanges 11 and 12 1is
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arranged i1n firm engagement with a respective face of the
abutted timbers 29, 30, and nails passing through the
apertures 14 are used to secure the flanges of the splice
plates directly to these faces of the timbers. 1In Figure
9, only the larger flange 11 1s nailed. Figure 4 also

shows also the narrow second flange 12 nailed in place.

It will be seen that no drilling of the timbers is
needed, in contrast to the prior method which involved the
use of bolts passing through side-by-side timbers. The
only tool required is a hammer, and the securing of the
timbers 1s relatively quick and needs much less skill than
the previously—-used method. Since no overlap is provided
between the remaining original and substitute timbers, the

method is economical in the use of timber.

The substitute timber may be swung laterally or down—
wardly into a position where it is brought into abutment
with one or more splice plates 10 secured to the remaining
original timber 30, which serve to support it until the
other splice plates 10 are added and the assembly 1s nailed
firmly together.

When portions of floor joists are secured together
using the splice plates shown, the downward loading on the
joi1sts as a whole exerts a bending moment on the junction
between the original and substitute portions 30 and 29.
The lower face tends to be placed in tension, while the

upper face is in compression.

The compressive strength of the joint between the
joist portions relies mainly on the compressive strength of
the joist timbers themselves in their abﬁtting position.
The tensile strength is derived from that of tﬁe metal
splicé plates 10. The stiffening ribs are positioned close
to the junction 13 of the flanges 11 and 12 to minimise any

tendency for the plate to buckle under this loading.
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Figure 10 1llustrates forms of joint which can be
secured using the splice plate. In the upper two of the
1llustrations, there 1s no gap left between the two timbers
to be secured together. The timbers are either abutted at

upright faces or at mating oblique faces.

llowever, the lowest of the three illustrations sho-
waing a pair of timbers which merely make contact at the
upper faces 1s acceptable provided that the gap between the
lower faces of the timbers is restricted to a fairly. small
size, for example a maximum of 20 mm for a joist of 98 mm
nominal depth. Joints between joists which make contact
only at their lower face are not preferred since the per-
formance of the splice joint is reduced. This is because
of the reduction 1n the compressive strength of the joint,
which as previously stated relies mainly on the strength of
the joist timbers themselves in their abutting position at
the upper face of the joint.

Although the splice plates shown i1n Figures 1l to 4 and
in Figures 7 and 8 may have particular usefulness in assis-
ting correct positioning of the substitute timber during
renovation, other forms of splice plate may be used.

Figure 5 shows a modified splice plate 17, similar to
that of Figures 1 to 4 except that it has a channel-sec-
tion, effectively combining two of the splice plates 10.
This form of splice plate 17 is of course limited to use
with a particular width of timber, since the base 18 must
be of the same width as the timber, so that the side flan-
ges 19, 20 of the channel abut the side faces of the timber
25. However, the extra metal width in the horizontal
planes of the top and bottom of the joists gives this
version of splice plate some extra strength to resist heavy
bending moments.

In Figure 6, the timbers are slotted at 21 on a cen-

tral upright plane, and a T-shaped splice plate 22 is used,
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(or two of the angle shaped splice plates 10 are used back-
to-back) with the upright web 23 of the T inserted into the
slot. The web 23 need not be provided with holes, as their
positions would not be visible from the face of the tim-
bers. Long nails are draiven through the timber, penetra-

ting the web 23 within.

The horizontal (as shown) cross-pieces of the T, (or
the second flanges 12 of the angle-section splice plates
10) are nailed directly to the top and bottom faces of the
timbers.

This version of splice plate provides extra strength
on the central longitudinal axis of the timbers at their
junction, without obscuring their side faces and without
any limitation to the width of timbers which can be secured
together.

Other forms of splice plate can be devised for use in
the method of butt jointing of timbers according to the
invention. It will be appreciated that parts of the fore-
going description in relation to renovating a rotten joist
may not be appropriate to butt jointing of other timbers,
such as upright timber studs for example. However, the
invention can be applied to such situations with approp-
riate modifications.



00

05

10

15

20

25

30

35

-11- 0129347

CLAIMS:

1. A method of butt jointing two timbers in a building
characterised 1n that 1t comprises the steps of:~

taking a plurality of splice plates, each splice plate
having at least two mutually perpendicular flanges;.

and securing each splice plate to both said timbers
with the ends of the timbers positioned in contact with
each other; each flange abutting a respective surface of
each of said timbers; and the splice plates being secured

by fasteners passing through at least one of said flanges
directly into each of said timbers.

2. A method of renovating timbers in a building
characterised in that it comprises the steps of;4

cutting away a deteriorated portion of an original
timber; R

taking a substitute timber of the same 1éngth:f

placing said substitute timber in thevplacé formerly
occupied by the deteriorated portion;

taking a plurality of metal splice plates:;

and securing each splice plate to both the substitute

timber and the remaining portion of the original timber

"with the ends of said substitute and said remaining por-

tion in contact with each other; .

each splice plate having at least two mutually per-
pendicular flanges, each flange abutting a respective sur-
face of each of said substitute and said remaining portion
and the splice plate being secured by fasteners paésing
through at least one of said flanges directly into each
of the timbers.

3. ‘A method according to claim 1 or claim 2 further
characterised in that it‘includes the step of cutting a
slot into one or more surfaces of the timbers to generate
internal surfaces of the timbers against which one or more

of said flanges may abut.
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4. A method according to claim 3 further characterised
in that the timbers are slotted on a central longitudinal
plane.

5. A splice plate for securing together timbers in
performance of the methods according to any one of claims 1
to 4, characterised in that i1t comprises a single sheet
metal member having at least two mutually perpendicular
flanges, at least one flange being provided with a plu-
rality of apertures to receive fasteners, and a 'central
portion of the splice plate extending across both or all of

the flanges being devoid of apertures.

6. A splice plate according to claim 5 further characte-
rised in that i1t is provided with stiffening means such as

ribs or depressions in the metal of the plate.

7. A splice plate according to claim 5 or claim 6 fur-
ther characterised in that the stiffening means are dis-

posed in said central portion devoid of apertures.

B. °~ A splice plate according to claim 6 or claim 7 fur-
ther characterised i1n that the stiffening means are loca-

lised near the junction between said flanges.

9. A splice plate according to any one of claims 6 to 8
further characterised in that the apertures are provided .in
a pattern such that no three adjacent apertures in any

direction are aligned with each other.

10. A splice plate according to any one of claims 6 to 9
and characterised in that it comprises two flanges meeting
at right angles, one of said flanges being of narrower
width than the other.

11, A splice plate according to any one of claims 6 to 10

characterised in that it comprises three flanges defining a

R



13- 0129347

00 channel-section, the base of the channel being of the same

width as the timbers to be secured together.

12. A splice plate according to any one of claims 6 to 10
which 18 of T-section, the upright of the T being adapted

05 to be i1nserted into a slot cut in a timber.



0129347

\i 794 »\s
. R R e LG -
BN . EA\Y )
rs €l 2\ /ﬁ v
/L.
mﬁé y ﬁ// 1914
! Q [+] o Qo “ Q o ] o
LN ° o ) ° o ° o °

o |lLat

/
Zl 9 EL




0129347

o
X~
s




0129347

bl

—N
El




0129347




	bibliography
	description
	claims
	drawings

