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INTRODUCTION

Ron Sammons Ltd trading as Teco Building Products Ltd manufacture a wall starter
system that is designed for tying new masonry walls to existing masonry walls. The
wall starter is a two component system which employs starter channels and separate
ties with de-bonding sleeves which are positioned within the channel at specified
centres to coincide with new masonry construction.

In the absence of any British or European standards, performance testing of the wall
starter system was carried out to a standard BBA specification.

The ties within the channels were subjected to horizontal shear forces representing
wind suction and pressure and differential displacement representing movement
between new and existing masonry.

SAMPLE RECEIVED

The wall starter system supplied is a two-part system consisting of a 1.2m long
channel with separate slot-in wall ties. The channel is fixed to existing brickwork with
50mm long x 5.5mm diameter coach bolts and plastic rawl plugs with a nominal
maximum nominal hole diameter of 8mm. Average dimensions or the channel and
ties are given in Table 1. Details of the channel are shown in Figure 1.

TEST PROGRAMME

Three walls in the form of ‘H’ sections were constructed using semi-dried pressed
‘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.

METHOD OF CONSTRUCTION

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 head wall blocks using a 8mm drill bit at
approximately 300mm centres for the top four fixings and 150mm spacing for the
bottom fixing. The fixing positions are shown in Figure 3. A Fischer SX8 plastic plug
was fitted into each of the drilled holes and the channels were screwed into place
using the screw fixings as supplied by the client and described in 2.0 above.

The cross walls were constructed from Fletton bricks and designation (iii) mortar and
were built off a steel beam faced with polythene, allowing easy removal of the beam
when the wall was cured. The compressive strength of the mortar used is given in
Table 2.

Five wall ties were built into each cross wall to head interface at 225mm centres
giving a total of 10 wall ties for each ‘H’ wall.
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The format of the ‘H’ wall including the wall tie positions is shown in Figure 3.
The properties of the masonry units used are given in Table 3.

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 to
coincide when each ‘H’ wall was tested.

METHOD OF TEST
51 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 a load call was
positioned between a loading jack and a steel beam used for the load reaction. A
spreader beam spanning the length of the crosswall was used to give a uniform
vertical load. A general view of the loading arrangement is shown in Plate 1.

5.2 Instrumentation

Linear displacement transducers were fixed at three positions 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 transducers were placed under the cross walls to measure the
applied vertical movement of the cross wall. The transducer positions are shown in
Figure 2.

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 placed between the loading jack and the upper steel
beam. All outputs were recorded onto a datalogger. All equipment is calibrated and
traceable to national standards.

5.3 Test procedure

For all three walls a harizontal shear load of 3.0kN 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 required to produce
the deflection was recorded.

Maintaining the 5mm displacement the vertical load was released and the shear load
was reapplied in the same way as above.
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A vertical load was then applied to the cross wall so as to achieve a maximum
displacement of 10mm. The load was recorded.

Maintaining the 10mm displacement 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.

RESULTS

A summary of the failure loads of ‘H’ walls 1-3 is given in Table 4 along with the
maximum load required to achieve the 5mm and 10mm vertical displacement.

The loads and horizontal deflections measured at all positions on ‘H’ walls 1 to 3 is
given in Appendix A in Tables A1 — A3 respectively.

Graphs of load against deflection for H-walls 1-3 are given in Charts 1-3 respectively.

Note that the loads quoted are per starter strip.

DISCUSSION

All walls failed due to either channel or tie deformation indicating that the
performance of the wall starter system is dependent on the stainless steel material
used in its manufacture and not on the performance of either the fixings or masonry
units.

SUMMARY

To summarise, the Wall Starter System achieved a mean ultimate shear load of
5.1kN per 1.2m channel length when tested with an applied vertical deflection of up
to 10mm when mechanically fixed into an AAC block substrate and built into Fletton
masonry brickwork.
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Table 1
Average Dimensions of the Wall Starter System
Component Type | Length (mm) Width (mm) Thickness of Metal (mm)
Wall Tie 95 36 0.6
Channel 1200 41 0.55

e Length of component between slot and fixing end
e Overall length of component

Table 2

Compressive Strength of Mortar

Mortar Designation

Compressive strength(N/mm?)

(iii), 1:1:6 cement lime sand by volume

4.1

Table 3

Properties of Masonry Units to BS3921

Mean water Mean Compressive Densit
Masonry Unit Type Absorption Strength (k /m?};
(%) (N/mm2) 9
Fletton Brick 18.2 30.6 -
Autoclaved Aerated
Concrete Block i 4.1 880
Table 4

Summary of Failure Loads of all ‘H’ Walls Tested incorporating
Ron Sammons Ltd Wall Starter System.

Load to Cause Loacict)tran;ause Shear
‘H> Wall | 5mm Vertical Vertical Load at Mode of
Number | Displacement . Failure Failure
(kN) Displacement (kN)
(kKN)
Flexural failure of fletton
cross wall with
1 9.80 9.80 4.8 deformation of tie at
channel connection
5 10.10 9.90 55 Dlsk;[ortlon of 'c.hannel
etween fixings
Failure of tie at the
3 9.50 9.40 50 Channel Connection
Mean 9.8 9.7 51 -
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Plate 1
Flexural Failure of Wall One

Plate 2
Deformation of Channel -Wall 2
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Plate 3
Deformation of Tie to Channel Connection —Wall 3
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APPENDIX A - Load Deflection Data
Load Deflection Data for Wall One
(Note: Shear load is represented as Load per starter strip)

Application Sﬂ;i?f 1 | Tr2 | Tr3 | Tra | Tr5 | Tre | Tr7 | Tr8
(kN) (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) [ (mm) | (mm)

0.18 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.63 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00

1.23 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

1.94 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00

2.44 0.03 0.05 0.00 0.00 0.00 0.00 0.00 0.00

3.08 0.08 0.10 0.01 0.02 0.00 0.00 0.00 0.00

1.71 0.09 0.10 0.02 0.03 0.00 0.00 0.00 0.00

1.36 0.09 0.10 0.02 0.03 0.00 0.00 0.00 0.00

Apply 0.63 0.06 0.09 0.02 0.02 0.00 0.00 0.00 0.00

Design 0.17 0.01 0.03 0.00 0.01 0.00 0.00 0.00 0.00

Load and 0.62 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Release 1.27 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

1.86 0.02 0.04 0.00 0.00 0.00 0.00 0.00 0.00

2.54 0.06 0.08 0.00 0.01 0.00 0.00 0.00 0.00

3.11 0.11 0.11 0.02 0.03 0.00 0.00 0.00 0.00

2.53 0.12 0.11 0.02 0.04 0.00 0.00 0.00 0.00

1.75 0.12 0.11 0.02 0.03 0.00 0.00 0.00 0.00

0.95 0.11 0.11 0.02 0.04 0.00 0.00 0.00 0.00

0.58 0.09 0.10 0.03 0.03 0.00 0.00 0.00 0.00

0.19 0.04 0.05 0.01 0.01 0.00 0.00 0.00 0.00

Apply 5mm Vertical Deflection

0.01 0.02 0.32 0.16 0.39 0.11 0.32 5.06 5.40

0.63 0.05 0.32 0.17 0.42 0.11 0.32 5.09 5.40

1.26 0.08 0.32 0.17 0.42 0.11 0.32 5.09 5.40

1.87 0.26 0.19 0.10 0.37 0.11 0.32 5.09 5.40

2.45 0.55 0.13 0.05 0.21 0.11 0.32 5.09 5.39

3.06 1.12 0.69 0.38 0.09 0.11 0.32 5.09 5.42

2.06 1.12 0.69 0.38 0.10 0.11 0.32 5.09 5.43

1.72 1.12 0.69 0.38 0.09 0.11 0.32 5.09 5.42

1.16 1.08 0.68 0.35 0.08 0.11 0.32 5.09 5.42

Apply 072 | 096 | 058 | 032 | 003 | 011 | 032 | 509 | 542

ngj'ﬁ[‘]d 019 | 077 | 039 | 020 | 005 | 011 | 032 | 500 | 542
oonesl 7067 | 0.77 | 039 | 0.20 | 005 | 0.11 | 032 | 509 | 5.43

1.25 0.78 0.39 0.20 0.05 0.11 0.32 5.09 5.43

1.96 0.89 0.48 0.26 0.02 0.11 0.33 5.09 5.42

2.44 1.00 0.58 0.32 0.03 0.11 0.32 5.09 5.43

2.97 1.16 0.74 041 0.12 0.11 0.32 5.09 5.43

2.47 1.17 0.73 0.40 0.12 0.11 0.32 5.09 5.43

1.83 1.17 0.74 0.40 0.13 0.11 0.32 5.09 5.43

1.13 1.11 0.72 0.37 0.11 0.11 0.32 5.09 5.43

0.60 0.98 0.59 0.32 0.04 0.11 0.32 5.09 5.44

0.01 0.82 0.42 0.23 0.02 0.11 0.32 5.09 5.43

Apply 10mm Vertical Deflection

Loadto | 0.01 | 034 | 014 | 032 | 060 | 048 | 068 | 9.75 | 10.42
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Failure 0.59 0.34 0.14 0.34 0.62 0.47 0.69 9.74 | 10.41

1.22 0.35 0.14 0.34 0.62 0.48 0.69 9.74 | 10.42

1.87 0.53 0.00 0.27 0.57 0.48 0.69 9.74 | 1041

2.56 0.83 0.30 0.10 0.38 0.48 0.69 9.74 | 1041

3.03 111 0.60 0.05 0.21 0.48 0.69 9.74 | 10.42

3.08 1.17 0.67 0.10 0.18 0.48 0.69 9.74 | 10.41

3.43 1.46 0.95 0.29 0.01 0.47 0.69 9.74 | 10.41

3.68 1.62 111 0.39 0.09 0.46 0.69 9.74 | 1041

3.98 2.10 1.50 0.81 0.42 0.37 0.66 9.73 | 1041

4.24 2.37 2.61 2.84 2.34 0.22 0.67 9.87 | 10.57
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Load Deflection Data for Wall Two
(Note: Shear load is represented as Load per starter strip

Application S&‘?g 1 | Tr2 | Tr3 | Tra | Tr5 | Tre | Tr7 | Tr8
(kN) (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) | (mm) | (mm)

0.05 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00

0.60 0.02 0.00 0.01 0.01 0.00 0.01 0.00 0.00

1.32 0.00 0.00 0.01 0.01 0.00 0.01 0.00 0.01

1.86 0.04 0.08 0.02 0.01 0.00 0.01 0.00 0.01

2.50 0.15 0.19 0.06 0.06 0.01 0.00 0.00 0.00

3.01 0.27 0.31 0.15 0.13 0.04 0.02 0.00 0.01

1.98 0.27 0.31 0.15 0.13 0.03 0.02 0.00 0.01

1.71 0.27 0.31 0.15 0.13 0.03 0.02 0.00 0.01

Apply 1.19 0.27 0.29 0.14 0.12 0.03 0.02 0.00 0.00

Design 0.61 0.19 0.21 0.10 0.08 0.02 0.02 0.00 0.01

Load And 0.10 0.00 0.02 0.01 0.01 0.00 0.00 0.00 0.01

Release 0.74 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.10

1.24 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.01

1.86 0.08 0.11 0.03 0.02 0.00 0.00 0.00 0.01

2.42 0.16 0.19 0.07 0.06 0.01 0.00 0.00 0.01

3.00 0.29 0.34 0.16 0.14 0.04 0.03 0.00 0.01

2.46 0.29 0.34 0.16 0.14 0.04 0.03 0.00 0.01

1.86 0.28 0.34 0.16 0.14 0.04 0.02 0.00 0.01

1.23 0.27 0.33 0.16 0.14 0.04 0.02 0.00 0.01

0.59 0.20 0.22 0.11 0.08 0.02 0.02 0.00 0.01

Apply 5mm Vertical Deflection

0.14 0.27 0.33 0.38 0.20 0.14 0.29 4.84 5.51

0.65 0.28 0.34 0.37 0.21 0.14 0.30 4.82 5.50

1.20 0.21 0.29 0.37 0.20 0.15 0.30 4.81 5.48

1.81 0.15 0.10 0.19 0.01 0.14 0.30 4.79 5.46

241 0.78 0.65 0.14 0.29 0.14 0.30 4.79 5.43

3.04 1.40 1.39 0.69 0.87 0.12 0.29 4.75 5.38

2.51 1.40 1.39 0.72 0.89 0.12 0.29 4.76 5.38

1.25 1.29 1.22 0.65 0.79 0.12 0.30 4.78 5.38

Apply 066 | 1.15 | 1.07 | 052 | 065 | 0.14 | 030 | 4.78 | 538

Lgaej'ggd 009 | 086 | 078 | 028 | 044 | 015 | 031 | 4.78 | 538
oo | T0.63 | 086 | 078 | 0.28 | 044 | 0.15 | 032 | 478 | 538

1.23 0.89 0.78 0.29 0.45 0.16 0.32 4.78 5.39

1.84 1.04 0.94 0.43 0.57 0.17 0.32 4.78 5.39

241 1.20 1.15 0.58 0.74 0.16 0.31 4.78 5.39

3.03 1.44 1.45 0.88 1.08 0.14 0.30 4.78 5.39

2.36 1.44 1.45 0.89 1.09 0.14 0.30 4.78 5.39

1.78 1.43 1.42 0.87 1.06 0.13 0.30 4.79 5.39

1.28 1.37 1.32 0.81 0.98 0.14 0.30 4.79 5.39

0.54 1.19 1.14 0.65 0.80 0.15 0.31 4.79 5.40

0.09 0.92 0.87 0.40 0.56 0.16 0.31 4.79 5.40

Apply 10mm Vertical Deflection

Lloadto | 004 | 0.05 | 005 | 047 | 0.06 | 035 | 0.69 | 9.80 | 10.85
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Failure 0.68 0.06 0.05 0.47 0.06 0.35 0.70 9.79 | 10.85

1.21 0.16 0.00 0.41 0.01 0.35 0.70 9.77 | 10.84

1.83 041 0.26 0.16 0.20 0.35 0.70 9.76 | 10.83

2.45 0.88 0.77 0.26 0.65 0.35 0.70 9.75 | 10.82

2.96 1.27 1.24 0.73 1.14 0.33 0.70 9.75 | 10.81

3.52 2.13 2.13 1.53 1.97 0.27 0.61 9.71 | 10.75

4.01 3.17 3.05 2.71 3.09 0.21 0.56 9.70 | 10.77

4.52 4.50 4.24 4.18 4.39 0.09 0.56 9.78 | 10.90

5.06 6.18 5.77 6.05 6.08 0.06 0.44 9.97 | 11.21

5.35 7.62 6.90 7.62 7.31 0.28 0.35 | 10.13 | 11.54
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Load Deflection Data for Wall Three
(Note: Shear load is represented as Load per starter strip

Application S&‘g 1 | Tr2 | Tv3 | Tra | Tr5 | Tre | Tr7 | Tr8
(kN) (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) [ (mm) | (mm)

0.07 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

0.76 0.00 0.00 0.01 0.01 0.00 0.01 0.00 0.01

1.22 0.00 0.00 0.01 0.01 0.00 0.01 0.00 0.01

1.86 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

2.39 0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.01

2.98 0.07 0.07 0.04 0.01 0.00 0.01 0.00 0.01

2.33 0.08 0.07 0.04 0.01 0.00 0.00 0.00 0.00

1.74 0.07 0.07 0.04 0.01 0.00 0.01 0.01 0.01

Apply 1.20 0.07 0.07 0.04 0.01 0.00 0.00 0.00 0.01

Design 0.72 0.07 0.07 0.04 0.01 0.00 0.00 0.00 0.01

Load and 0.08 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.01

Release 0.67 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01

1.24 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01

1.83 0.02 0.00 0.00 0.00 0.00 0.01 0.00 0.01

2.40 0.04 0.02 0.01 0.00 0.00 0.01 0.00 0.01

3.02 0.08 0.08 0.04 0.01 0.00 0.01 0.00 0.01

2.43 0.09 0.08 0.05 0.01 0.00 0.01 0.01 0.01

1.82 0.09 0.08 0.05 0.02 0.00 0.00 0.01 0.00

1.20 0.09 0.07 0.05 0.01 0.00 0.00 0.00 0.01

0.66 0.08 0.08 0.04 0.01 0.00 0.01 0.00 0.01

Apply 5mm Vertical Deflection

0.14 0.09 0.41 0.02 0.59 0.12 0.38 4.82 5.56

0.58 0.07 041 0.02 0.60 0.12 0.38 4.80 5.56

1.17 0.02 0.39 0.01 0.59 0.11 0.40 4.74 5.56

1.85 0.34 0.18 0.21 0.53 0.11 0.41 4.68 5.56

2.40 1.02 0.35 0.66 0.22 0.25 0.43 4.60 5.56

2.93 1.40 0.75 1.11 0.23 0.28 0.43 4.59 5.55

2.43 1.40 0.75 1.11 0.24 0.27 0.43 4.59 5.55

1.84 1.40 0.75 1.12 0.24 0.27 0.43 4.59 5.55

Apply 134 | 1.40 | 075 | 1.11 | 024 | 027 | 043 | 459 | 555

Lgaej'ggd 037 | 120 | 065 | 091 | 009 | 027 | 043 | 459 | 555
s | 0.09 | 089 | 042 | 0.68 | 0.05 | 0.25 | 0.43 | 459 | 555

0.58 0.89 0.43 0.67 0.06 0.24 0.44 4.59 5.55

1.25 0.99 0.43 0.71 0.07 0.23 0.44 4.59 5.55

1.88 1.13 0.47 0.86 0.01 0.23 0.45 4.58 5.55

2.45 1.28 0.64 1.02 0.12 0.24 0.44 4.58 5.55

2.97 1.50 0.85 1.22 0.32 0.28 0.44 4.56 5.54

2.35 1.49 0.85 1.22 0.32 0.27 0.45 4.56 5.54

1.81 1.50 0.85 1.22 0.33 0.27 0.44 4.55 5.54

1.13 1.49 0.85 1.19 0.32 0.28 0.45 4.56 5.54

0.58 1.37 0.78 1.08 0.24 0.27 0.44 4.56 5.54

Apply 10mm Vertical Deflection

loadto | 014 | 066 | 0.11 | 0.39 | 0.78 | 0.18 | 0.97 | 9.39 | 10.58
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Failure 0.71 0.67 0.11 0.39 0.79 0.18 0.97 9.34 | 10.58

1.21 0.74 0.10 0.45 0.79 0.18 0.98 9.27 | 10.58

1.87 0.99 0.06 0.70 0.66 0.18 1.02 9.20 | 10.58

2.39 1.28 0.30 1.00 0.44 0.22 1.03 9.17 | 10.56

2.97 1.65 0.60 1.35 0.16 0.33 1.03 9.14 | 10.54

3.51 2.23 1.08 1.95 0.31 0.51 1.01 9.09 | 10.48

3.93 2.73 1.60 2.76 0.97 0.69 0.99 9.09 | 10.45

4.53 4.19 2.55 4.53 2.07 1.48 0.87 9.08 | 10.39

5.10 5.90 3.71 7.11 3.97 1.80 1.00 9.18 | 10.65
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Chart 1
Load v Horizontal Deflection for Ron Sammons Wall StarterTested in Shear with 10mm applied vertical Movement
Wall One - Failure Cycle
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Chart 2

Load v Horizontal Deflection for Ron Sammons Wall StarterTested in Shear with 10mm applied vertical Movement

Wall Two -Failure Cycle
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Chart 3
Load v Horizontal Deflection for Ron Sammons Wall StarterTested in Shear with 10mm applied vertical Movement
Wall Three -Failure Cycle

Load (kN)

Deflection (mm)

Queens Road, Penkhull,

Your partner in Stoke-on-Trent, Staffs. ST4 7LQ
materials and technology Tel. (01782) 746476
Fax. (01782) 764458

90

s

we

|-ddng// Jod/691 LEL (ON 1oday [elluapluod



	ref 7 cover.pdf
	131169 Ref.7 Supp 1 C4Ci
	Chart 1 Ref 7
	ref 7 back



