
Screw Pile Testing Course



• Verification tool used to confirm 
the pile has sufficient capacity for 
its application

• Pile testing is specified in two 
scenarios:
– As part of the design and should 

be completed regardless of the 
outcome of the installation 

– When there are concerns the pile 
may not have sufficient capacity 
– e.g. the pile has not reached 
minimum torque

Background - Why?



Background – Types of Pile Test

LATERALTENSION COMPRESSION
• Relatively simple set 

up with either reaction 
piles each side but 
most commonly with 
timbers or similar to 
bear directly on the 
ground each side 

• Most common method 
we use



Background – Types of Pile Test

LATERALTENSION COMPRESSION
• More complex set up 

with either reaction 
piles each side or large 
amounts of kentledge

• Less commonly used 
by us and not covered 
in this course



Background – Types of Pile Test

LATERALTENSION COMPRESSION
• More complex set up 

with piles reacting 
against each other or 
pulled with large plant

• Used when there is a 
concern for the lateral 
capacity of a pile

• Rarely used and not 
covered in this course



Test Equipment
On the right are the essential items 
required for tension testing.

Hydraulic Equipment (see next slide)

Load Spreader Plate

Digital Deflection Gauges

M20 & M36 Studding

Couplers

Load Beams

Timber Sleepers

Tripods with Aluminium square tube



Test Equipment
On the right are the essential items 
required for tension testing.

Hydraulic Load Cylinder

Hose assembly

Digital Load Gauge

Hydraulic Hand Pump

Stopwatch



Health & Safety
• Trained Personnel
• Method Statement & Risk Assessments
• Never operate the equipment with worn, damaged 

or missing parts. 
• Survey Area
• Slips & Trips
• Vehicle & Plant Movements
• Layout work area – Face hazards
• Lifting & Handling heavy items

• PPE
– Hard Hat
– Safety Boots
– High Viz clothing
– Safety Glasses
– Gloves



Daily Checks + Maintenance & Calibration
Daily Checks:

• Dial gauges operating smoothly

• Digital load gauge condition is OK & has battery

• Load cylinder, hand pump, hose & connections all 

OK with no leaks

• Threaded couplers & M20 dropdown rod OK

• Test beam & measurement support frame OK

Maintenance & Calibration:

• All hydraulic equipment to be maintained and 

calibrated at 12 monthly intervals



Test Set-up
• Sleepers to be 500mm clear of piles horizontally

• Test beam to be 200mm above pile cap

• Load beam to be central over pile

• Level load beam using packer plates



Key Watchpoint – Soft Ground
• Often when the ground is soft, the reaction 

force through the sleepers is too much for a 

single row of sleepers to take without 

significant settlement.

• To mitigate against this, spread the load 

with additional sleepers, reducing the 

settlement.



Test Set-up

Fit appropriate coupler to 

pile cap bolt and 

studding

Fit load spreader plate & 

load cylinder, tighten the 

nut

Ensure sufficient 

clearance for both coupler 

and gauges to underside 

of beam (min 50mm)



Test Set-up

Fit hose and hand 

pump to load cylinder

Ensure hose is neat and 

cannot interfere with 

measuring equipmentFit digital load gauge



Test Set-up
Ensure measuring support frame is:
• STABLE!
• 90° to load beam
• Level with pile cap (adjustable legs)
• Clear of pile & load beam

Dial gauge support assemblies:
• Fit gauge clamps (x2)
• Space the two gauges equally & opposite
• Ensure gauges are close to the pile centre
• Ensure full travel of measuring rod
• Keep gauges clear of load beam
• Make gauges perpendicular to pile cap



Test Set-up

DO NOT BUMP MEASURING SUPPORT 

FRAME

Bumps change displacement readings and 

invalidate the test.



Test Set-up
Raked Piles:

• Load beam to be set up perpendicular to the pile rather than level as per vertical piles

• Set sleepers in-line with rake

• Adjust sleeper stack and packs to achieve required slope on load beam

• Set dial gauge travel parallel to pile length



Test Method
Form 33H – Test Log Sheet:

• Fill in all necessary details of the job (often 

pre-filled)

• Check loads correspond to pile drawings 

(150% load value given on both)

• Check pile numbering convention 

corresponds with Form 33C – Installation Log 

• Close hand pump valve – rotate clockwise

• Record datum dial gauge measurement

• Turn on digital gauge and zero



Test Method
Form 33H is now 

completed digitally on a 

phone or tablet using 

Dashpivot (Sitemate):
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Test Method
Step 1: Preload:
• Ensure release valve is closed then pump handle and load to 5kN to take up slack

• Soil under sleepers compresses = load beam moves down

• Pile moves upwards

• Result is loss of load

• To overcome this, the pump will need to be operated continuously to start to maintain the 5kN load

• Take displacement readings every 5 minutes

• As equilibrium is approached the load stabilises, as does the displacement

• Keep going until no significant movement (<0.10mm for a 5-minute period)

• DO NOT RUSH – leads to higher than expected displacements

• Final reading is the datum (ZERO) value for remainder of load increments

• If using digital gauges, zero them at this point



Test Method
Step 2: 50% Load
• Apply 50% load

• Keep attending to pump to keep load up until equilibrium is reached 

• Measure displacement at 5 minute intervals

• Keep going until no further significant movement (<0.10mm for a 5 minute period)

Step 3: 100% Load
• Repeat Step 3 at 100% load

Step 4: 150% Load
• Repeat Step 4 at 150% load and maintain the load for at least 30 minutes

• Failure = displacement continues unabated load constantly topped up equilibrium not reached.

• The Test should be stopped if the displacement exceeds 30mm to avoid completely disturbing the soil.



Test Method
Step 5: Unloading

• Apply load decrements of 100%, 50% and 0% by carefully opening the release valve, closing at the required load

• Calculate actual displacements on Form 33H

• Compare to acceptance criteria (typically 25mm displacement at 150% and 15mm residual displacement)

• Form 33H to be signed by tester and client’s supervisor if present

• Send Form 33H to both FLI and Client.



Key Watchpoint - Load Cylinder Travel
• It is important to monitor the travel of the 

hydraulic load cylinder as once the 

maximum travel has been reached, it will no 

longer apply anymore load and may 

damage the cylinder

• This occurs when the ground is very weak 

underneath the sleepers

• Unloading the pile and winding down the 

nut on top may be required to avoid 

reaching the max travel



Residual Hazards
Residual Hazard Activity Preventive Actions

Slips, trips and falls All
Survey the work area and plan the task accordingly.  Level the area before starting work. 

Lifting heavy parts Set-up and removal
Consider the weight of any object to be moved and use manual means or mechanical lifting equipment 
as necessary.

Vehicle and plant movement 
on site All

Plan the test, cordon off a suitable zone if necessary and set up the test to be facing any possible 
movements.

Contaminated land All
Piles are often located adjacent to rail lines or highways.  The possibility of contaminated ground 
exists.  Though exposure is minimal, measures should be taken to prevent skin contact with known 
contaminated soil.

Contact with hydraulic oil and 
spillages All

Contact from hydraulic oil can occur due to spillages, leaks or broken hoses and at changeover of 
equipment.  Appropriate measures need to be implemented to reduce exposure and to ensure that 
spillages are cleaned up.  Broken hoses can lead to high pressure oil spray and safety glasses should 
be worn. 

Test beam stability Testing
Ensure the test assembly is stable before any load is applied and that no parts will fall, causing injury.



Risk Assessments & COSHH
Risk Assessments:

• Testing operations to be covered by a Risk Assessment & Method Statement

COSHH:

• COSHH sheets needed for hydraulic oils



Documentation
Required Documents:

• Method Statement

• Risk Assessment

• FLI pile layout drawing 

• Form 33C – Pile Installation Log

• Form 33H – Pile Test Record Sheet



Documentation – Site Drawings



Documentation – Micropiles too!



Documentation – Pile 
Installation Log (Form 33C)

Refer to completed logs to 

determine which pile to test.
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Documentation – 
Pile Testing Log 
(Form 33H)
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Record displacements 
during each step here

Summarise 
displacements and 
Pass/Fail here

Record any comments 
and sign off here

Input site and 
pile data here



Screw Pile Testing Course



Timber sleepers to 
transfer reaction 

loads to the ground 



Aluminium 
Measurement 

‘Beam’
2 No. deflection 
gauges



Load cylinder with 
Studding through it, 
secured by a nut

Spreader Plate



Tripods for support 
measurement beam



Bolt on handles 
for easy carrying

2 No. Load Beams 
~50kg each
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