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BUILDING TECHNOLOGY

Test Report Number: BT07397TJB
TESTING OF TIGER FIXINGS WALL STARTER SYSTEM
INTRODUCTION

The Tiger Fixings wall starter system is designed for tying new masonry walls to
existing masonry walls.

Tiger Fixings Ltd requested CERAM Building Technology to carry out performance
testing and type testing of their wall starter system to the standard BBA specification.
The strips were subjected to horizontal shear forces representing wind suction and
pressure and differential displacement representing movement between new and
existing masonry.

SAMPLE

The wall starter system is a 3.48mm diameter,180mm long screw-in stainless steel
tie with a threaded end incorporating a 30mm long integrated neoprene sleeve and a
35mm integrated plastic sleeve and a brass locking nut. Average dimensions are
given in Table 1. Details of the tie are shown in Figure 1.

TEST PROGRAMME

Three walls in the form of ‘H’ sections were constructed using fletton bricks as the
cross walls and AAC (Autoclaved Aerated Concrete) blocks as the head walls. These
were tested in shear with and without an applied vertical displacement of the cross
wall with respect to the head wall.

In addition the ties were installed in a range of commonly used masonry substrates
and tensile tests were performed to establish the pull-out capacity of the tie to
method based on BS EN 846-6:2000

METHOD OF CONSTRUCTION

4.1 H Walls

Head walls 2 blocks long by 6 high, were constructed from AAC blocks and
designation (iii) mortar, 1:1:6 cement: lime: sand by volume. The head walls were
allowed to cure for a minimum of 2 days to allow sufficient strength for the wall starter
system to be bolted into place. Five holes were drilled down the centreline of the
head walls and directly into the mortar joints of the blocks using an 8mm drill bit at
approximately 215mm centres. The positions are shown in Figure 2. A tie was fitted
into each of the drilled holes and turned 15 times to lock it into position.

The cross walls were constructed from fletton bricks and designation (iii) mortar and
were built off a 150mm high steel beam faced with polythene, allowing easy removal
of the beam when the wall was cured.

Five wall ties were built into each cross wall to head interface at 215mm centres
giving a total of 10 wall ties for each ‘H’ wall.

The format of the ‘H wall including the wall tie positions is shown in Figure 2.

The properties of the masonry units used are given in Table 2.
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At the time of construction of the head walls and cross walls, mortar cubes were
taken. These were cured under water and tested for compressive strength at various
intervals from 3 weeks onwards until the strength of the mortar was approximately
2.5N/mma2. At this point the ‘H’ walls were tested.

4.2 Pull-Out Tests
Using an 8mm drill bit a hole was drilled into the substrate to a depth of 70mm and
the tie was installed and locked into position.

METHOD OF TEST

5.1 H Walls

5.1.1 Loading Arrangement

The horizontal loading system applied loads representing shear forces due to wind
suction and pressure, and consisted of two hydraulic jacks with 900mm x 100mm
spreader plates attached fixed at 1/3 point. A load cell was used to measure the
applied horizontal force. For simulation of vertical movement two flat jacks connected
to a common manifold were placed on top of the wall the reaction being taken by a
spreader beam over the wall. A general view of the loading arrangement is shown in
Plate 1.

5.1.2 Instrumentation

Linear displacement transducers were fixed at ¥4 points down each side of the cross
wall approximately 50mm from the head wall intersection. Any horizontal movement
of the head walls was also monitored using a transducer at the top of each head wall.
Two dial gauges were placed under the cross walls to measure the applied vertical
movement of the cross wall. The transducer positions are shown in Figure 3.

The horizontal load was measured using a load cell that was connected via a
common manifold from the horizontal jacks into a load cage. The vertical load was
measured using a load cell connected via a common manifold from the vertical flat
jacks to a load cage. All outputs were recorded onto a datalogger. All equipment is
calibrated and traceable to national standards.

5.1.3 Test procedure

For wall 1 a horizontal shear load of 5kN equivalent to the design load, was applied
to the face of the cross wall in one increment and released in one increment.
Deflection readings were taken at the maximum load and immediately on recovery.

The shear load was then reapplied to the wall in five equal increments and released
in five equal increments. This was then repeated. Deflection readings were taken at
each increment and decrement and on recovery.

A vertical load was then applied to the cross wall so as to produce a 5mm vertical
movement of the cross wall in relation to the head wall. The load require to produce
the deflection was noted. The load against vertical displacement was noted as being
reasonably linear.

Maintaining the 5mm displacement the vertical load was released and the shear load
was reapplied in the same way as above.

A vertical load was then applied to the cross wall so as to achieve a maximum
displacement of 10mm. The load was noted. Maintaining the 10mm displacement as
appropriate but with the vertical load released, the shear load was applied to the wall
in the equal increments up to the design load and then loaded to failure.
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5.2 Pull-Out Tests

The test sample was inserted into a tensile test machine conforming to the
requirements of BS EN846-6:2000. The specimen was clamped into position by a
pre-compression of 0.1N/mm? applied to the exposed bed faces of the specimen.
The outer end of the tie was then clamped hydraulically between two vice jaws. A
pre-load of 200 N was applied to the specimen and released. A tensile load was then
steadily applied to the tie, the load being measured by a load cell. The displacement
of the tie was measured by two linear displacement transducers, situated either side
of and parallel to the axis of the tie.

RESULTS

6.1 H Walls

A summary of the failure loads of the three ‘H’ walls is given in Table 3 along with the
maximum load required to achieve the 5mm and 10mm vertical displacement.

The horizontal deflections and loads measured at all positions on ‘H’ wall 1 are given
in Appendix A Table A1.

Similarly H walls 2 -3 are given in Tables A2-A3.

For ‘H wall No. 1 a graphs of load against deflection is given in Chart 1 and a graph
of mean deflections of the cross wall corrected for the mean movement recorded on
the head walls is given in Chart 2 .

Similarly the deflection graphs for ‘H’ walls 2 and 3 are given in Chart 3-6.

Note that the loads quoted are per side of wall ie for a 1.2m length.

6.2 Pull-Out Tests
A summary of the pull-out values of the tie installed into the range of masonry units is
given in Table 2.

DISCUSSION
71 H Walls

All three 'H’ walls failed in a similar manner with the tie connection into the brickwork
bending and de-bonding from the mortar in the brickwork. Some opening up of the
fixing into the blockwork was also noted. All three walls achieved similar ultimate
loads ie. 8.8kN, 7.2kN and 7.9kN per 1.2m height of wall.

7.2 Pull-out Values

However, it must be noted that there is no standard for wall starter systems hence
BS EN 845-1 has been used to give guidelines as to the performance of the tie acting
in tension as compared to a standard wall tie.

The values achieved by the tie tested to BS EN 846-5 allows us to assess the tie
performance against the specification of BS EN 845-1:2003 which states that when
tested to BS EN 846-5, no individual specimen shall be less than 70% of the value
declared by the manufacturer. At Tmm serviceability deflection the mean tensile load
shall be greater than one third of the ultimate tensile load declared by the
manufacturer. These are summarised in Table 4.

In the absence of any guidelines in BS EN 845-1 for use of wall ties the industry uses
BS DD140 Part 2 to classify the ties for use. The results indicate that the ties would
perform as Type 2 and Type 3 ties when embedded in masonry and Type 6 ties



BUILDING TECHNOLOGY

Test Report Number: BT07397TJB

when fixed in timber as summarised in Table 4. The classifications for these tie
Types are as follows:

Type 2 suitable for masonry cavity walls of domestic housing and small commercial
buildings upto 3 storeys (ie not greater than 15m in height).

Type 4 Suitable only for masonry cavity walls in box- form domestic dwellings of upto
2 storeys in height ( ie not greater than 10m).

Type 6 Timber Frame tie suitable for tying masonry outer cladding onto softwood
structural framework for 3 storey dwellings and commercial buildings of no greater
than 15m in height.

SUMMARY

To summarise, the Tiger Fixings wall starter system achieved a mean ultimate shear
load of 8kN per 1.2m height of brickwork when tested with an applied vertical
deflection of upto 10mm when tested in an AAC block substrate.

Authorised Signatory: “Jocawe ﬁ?‘/‘m\ Joanne Booth (Manager, Structures Group)
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Table 1

Average Dimensions of Tiger Fixings Wall Starter System

Tie Diameter Length of Tie Length of Width of Mortar
(mm) (mm) Threaded Embedded End
Connection (mm)
(mm)
3.48 180 80 50
Table 2
Properties of Masonry Units to BS3921
Mean
Mean water Compressive Density
Masonry Unit Type Absz)o;;;tlon Strength (kg/m3)
o (N/mm2)
Fletton Brick 18.7 27.2 -
Autoclaved Aerated
Concrete Block . 4.1 8r8
Table 3
Summary of Failure Loads of all ‘H’ Walls Tested
Load at 5mm Load at 10mm
‘H Wall Vertical Vertical Shear Load at
. . Failure
Number Displacement Displacement (kN)
(kN) (kN)
1 8.3 10.0 8.8
2 11.3 7.7 7.2
3 10.6 7.2 7.9
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Table 4

Pull-Out Values of Tiger Fixings Wall Starter Tie in Different Substrates

Load at 1mm Load at Failure Maximum Declared
Test no Substrate deflection or Smm Tie Type to BS Value to BS EN
’ (N) deflection DD140 Part 2 845-1:2003
(N) (N)
1 1100 3600
Class A
2 . . 1220 3850
3 Englnseslgdbrlck - 1090 3960 Type 2 3270
4 1710 4100
1 800 3400
2 Fletton 1030 2900
3 (Frogged brick) 875 3010 Type 2 2400
4 910 3150
1 3 hole 850 2100
2 perforated 500 1850
3 (Class B 950 1875 Type 2 1500
4 engineer) 675 1920
1 Dense 1300 3400
2 aggregate 1150 3300 Type 2 3320
3 concrete block 1078 3250
4 1210 3325
1 Autoclaved 300 334
2 Aerated 298 312
3 concrete block 285 302 Type 4 326
4 (Thermal block) 340 355
1 600 1152
2 . 700 1580
3 C16 Timber 780 1152 Type 6 1293
4 690 1285

BS DD140 Part 2 gives the classification for use of wall ties as below:

Type 2 suitable for masonry cavity walls of domestic housing and small commercial

buildings upto 3 storeys (ie not greater than 15m in height)

Type 4 Suitable only for masonry cavity walls in box- form domestic dwellings of upto 2
storeys in height ( ie not greater than 10m)

Type 6 Timber Frame tie suitable for tying masonry outer cladding onto softwood structural
framework for 3 storey dwellings and commercial buildings of no greater than 15m in height.
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Load (kN)

Chart 1 (Wall 1)

Load v Deflection for Tiger Fixings Wall Starter tested under Shear Load all cycles
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Chart 2 (Wall 1)

Load v Deflection for Tiger Fixings Wall Starter tested under Shear Load all cycles
Meaan of deflections of cross wall compenstaed for the head wall movement
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Chart 3 (Wall 2)
Load v Deflection for Tiger Fixings Wall Starter tested under Shear Load all cycles
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Chart 4 (Wall 2)

Load v Deflection for Tiger Fixings Wall Starter tested under Shear Load all cycles
Meaan of deflections of cross wall compensated for the head wall movement
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Chart 5 (Wall 3)

Load v Deflection for Tiger Fixings Wall Starter tested under Shear Load all cycles
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Chart 6 (Wall 3)

Load v Deflection for Tiger Fixings Wall Starter tested under Shear Load all cycles
Meaan of deflections of cross wall compensated for the head wall movement
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Plate 1
General View of the 'H' Wall under construction

Plate 2
General view of test loading arrangement
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Plate 3
General view of instrumentation arrangement on the rear of the wall

Plate 4
Mode of failure of Wall 1
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Plate 5
Mode of failure of Wall 2

Plate 6
Mode of failure Wall 3





