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Ref No: 08-08-11-015

New Equipment & Systems Approval -
(1) 16 mm lockspikes and (2) Spikefast for use with Timber

Sleeper

1. Determination of Need.

In NSW there is considerable timber sleepered track. Much has double shouldered
sleeper plates which have provision for only 2 x 16 mm lock spikes per plate, plus 4
locations for 19 mm round dogspikes to hold rail to sleeper. These dogs are removed
for retrofitting any of the resilient fastening systems leaving only the 2 x 16 mm lock
spikes to carry forces - shear, uplift, lateral, etc.

The NSW system uses 16 mm lockspikes, while most other systems use 19 mm
lockspikes.

In April 2005, the Engineering Compliance Manager from Wagga requested approval
to use 16 mm lockspikes for use on any “retrofit” resilient fastening systems in double
shoulder baseplates in NSW.

Both PP-122 and TEP-01 require testing or prior usage as a basis for approval. This
paper is based upon technical analysis completed by GHD’s Alan Bohn. Note: GHD 
has previously completed considerable analytical work for ARTC on similar fastening
systems in Vic. So they have an extremely good background on the theory and field
performance of this type of assembly.

At around the same time, ARTC learnt of a new product (for Australia) called
Spikefast. This was very timely and the reasons for this are outlined below.

This paper outlines the conditions under which approval for this system can be
granted.

It is considered that this conditional approval should be for all timber sleepered tracks
in ARTC.

2. Significant Change or Not

This change in equipment is assessed as MINOR

3. Review Panel
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 John Cowie - Manager, ISP, Standards and Systems
 Tim Calver - Standards and Technical Services Engineer
 Alan Bohn/GHD–Senior Engineering Consultants.

4. Suitability

The draft GHD report is attached as Appendix A. and the Bodycote report on
Spikefast as Appendix B.

SUMMARY of GHD RECOMMENDATIONS

1. N.S.W. baseplates and 16mm lockspikes can be used with retrofit
resilient fastenings up to 25 tonne axle load and above 500 metre radius curves,
provided the sleepers are in serviceable condition. In all cases 4 No. lockspikes should
be used, with the gauge hole shimmed in all cases. The outer hole may need shimming
depending on sleeper condition

2. Below 500m radius with serviceable sleepers or a mixture of new and
serviceable 19mm lockspikes and new or repunched plates should be used.

3. With 100% new sleepers 19mm lockspikes, 4 No per plate should be
used below 400m radius.

4. In all cases where the gauge hole is used for a lockspike a shim should
also be used.

Other Requirements.

In lieu of shimming, ARTC has also been advised of a product called Spikefast which
is essentially a glue that fills the dog hole in timber sleepers. A hole is then drilled in
this”restored” timber to accommodate either a dog spike or a lock screw. This is
particularly useful, where round dogs can be used in slotted, worn,“D” shaped or 
square lockspike holes.Spike fast can also be drilled out to make “new” holes without 
further boring of aged timber sleepers.

While ARTC has no prior experience with this product, it has received an independent
report from the Willamette Valley Company regarding testing of this product in
Canada by an internationally accredited company called Bodycote and the results for
tests of 1,000,000 cycles are good. See Attached summary of report–Appendix B.

Note: Bodycote is accredited to ISO 17025.

While 1 million cycles is less that our desirable minimum of 3 million cycles, it is felt
that for a 18 month trial this is adequate.

5. Conditions of Approval –18 month trial
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DRAFT

Comments on Peter's query about the use of 16mm lockspikes with retrofitted resilient
fasteners on N.S.W. baseplates with 2No outer 16mm holes and using 19mm round gauge spikes and
some recommendations . This information is based on a previous report to A.R.T.C of October 2002
"Lockspikes - Resistance to Gauge Widening " and additional information from a paper by Heiner
Moehner titled "The mechanics of Long Term Gage Holding" presented at a Symposium on Elastic
Track Fastenings ,Omaha, June 3, 1992.

Retrofitted resilient fastenings will be either Pandrol or RexLok and while there is a difference in
their performance in terms of toe load ,resistance to rollover and other factors which influence rail
creep, rail uplift and behaviour under extreme conditions this difference will not significantly affect
gauge holding or other plate behaviour under normal conditions.

The following comments apply to both systems.

1. The action of a lockspike is simple but it is part of a system that influences its behaviour under
various traffic conditions.e.g.speed,axle load ,rail weight track geometry track stiffness,
baseplate friction, sleeper condition and lockspike dimensions. The imposed loads on the
lockspike i.e.

- longitudinal forces from traffic and thermal effects.
- lateral forces from traffic , geometry
-gauge widening forces
- pullout forces from uplift effects are resisted by friction forces and shear between
the lockspike and timber.

The major loads are from lateral forces which are resisted by bearing of the lockspike along the
timber grain and frictional forces between plate and sleeper. Cross grain bearing failure will
generally not occur and can be ignored as can gauge widening forces. Uplift of the lockspikes
under traffic reduces the frictional component of lateral resistance and allows working of the
lockspike in the sleeper leading to accelerated degeneration. Strength of the lockspike is not an
issue as the timber will always fail first.

2. Chapter 5 and 6 of the Oct. 2002 Report examine the above in some detail with tables V and VI
giving recommended lockspike patterns for 23tal and Tables VII and VIII giving
recommendations for 25tal.Table IX on P18 gives a summary for both 16mm and 19mm
lockspikes and this is shown below.

23tal 25tal

19mm 16mm 19mm 16mm

Tangent to 2 3 2 3
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800m R

800m R to
500m R 2 3 3 4

500n R to
300m R 3 4 4 4

Below 300m R 4 4 4 --

The following assumptions were made in developing the above

1. New or good serviceable sleepers used.
2. Full frictional resistance is achieved and lockspikes are correctly seated.
3. Track is in good condition.
4. Lockspikes are driven into outer plate holes into good timber.

As the track conditions are likely to be less then ideal and the N.S.W. sleeper plate is punched for
16mm spikes with one outer hole the following conditions are recommended to allow existing plates
and 16mm lockspikes to be used.

1. Two 16mm lockspikes and 2No PC3 type lockspikes per plate be used at all times.
2. The minimum radius curve for the installation of 16mm lockspikes be 500m.
3. PC3 or equivalent lockspikes to be used in the gauge holes with shims. In the outer plate holes

L16 or equivalent lockspikes are required. Shims may be needed depending on sleeper
condition at the outer holes.

4. Below 500m radius it is recommended that 19mm lockspikes be used in the outer holes either
by replacing the existing plates or repunching the existing plates. Repunching is a relatively
economical operation , the major cost being in plate removal and replacement and for transport.

The comments by Graeme Templer in his email of 8April 2005 outlining maintenance strategies is
relevant to the above .It is recommended that even with 100% new sleepers that 19mm lockspikes be
used below 400m radius.

NOTE:

1. Shims are available commercially and used regularly in W.A. made from flat steel strip and
cost about 50c each ex factory. A spring steel shim is also available and this type may be more
suitable where the timber is degraded. Cost is about $1.50 in quantity. It is recommended that
field staff conduct some trials of both types to determine suitability.

2. A dimensional check is needed to ensure that Pandrol and RexLok will clear the lockspike
heads. From drawings the RexLok system will clear but the Pandrol system may not.

SUMMARY of RECOMMENDATIONS

1. N.S.W baseplates and 16mm lockspikes can be used with retrofit resilient fastenings up to 25tal
and above 500m radius curves provided the sleepers are in serviceable condition. In all cases
4No. lockspikes should be used, with the gauge hole shimmed in all cases. The outer hole may
need shimming depending on sleeper condition
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2. Below 500m R. with serviceable sleepers or a mixture of new and serviceable 19mm lockspikes
and new or repunched plates should be used.

3. With 100% new sleepers 19mm lockspikes ,4No per plate should be used below 400m
radius.

4. In all cases where the gauge hole is used for a lockspike a shim should also be used.

Alan Bohn
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APPENDIX B
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