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1.0 INTRODUCTION 
Golder Associates Ltd. (Golder) was retained by Stantec Consulting Ltd. (Stantec) on behalf of the Ministry of 
Transportation, Ontario (MTO) to carry out a full-scale static pile load testing program, as part of the foundation 
engineering services for the Highway 400/Essa Road interchange reconstruction, which includes the replacement 
of the Highway 400/Essa Road Overpasses and other associated works (Assignment No. 2017-E-0076) in Barrie, 
Ontario.  The purpose of the pile load testing program is to assess the ultimate bearing resistance of driven steel 
HP 310x110 piles to support the proposed Essa Road Overpass structure.   

This report provides a summary of the pile load testing program carried out at the pile load testing site located within 
the existing E/W-S Ramp at the Highway 400/Essa Road interchange, as shown on Figure 1.   In general, the pile 
load testing program consists of the following major sequenced activities: 

 Subsurface investigation; 

 Site preparation; 

 Test pile installation and associated dynamic testing; and 

 Static pile load testing. 

The terms of reference and scope of work for the full-scale static pile load testing are outlined in MTO’s Request for 
Proposal, dated July 2018.  Golder’s scope of work for the detail foundation investigation and pile load testing 
program are contained in Section 7.7 of Stantec’s Technical Proposal for this assignment as well as Golder’s letter 
entitled “Foundations Scope Change Letter No. 1”, dated September 10, 2019. 

2.0 BACKGROUND 
The existing Essa Road overpass (Site No. 30-178/1&2) is a single-span rigid frame structure that has a span length 
of 17.4 m carrying six lanes of traffic on Highway 400.  The existing overpass is to be replaced by a new structure 
that accommodates six lanes of traffic, with provision for future construction of an ultimate ten-lane configuration of 
Highway 400.  In addition to the widening of Highway 400, Essa Road is to be widened to accommodate six lanes 
of traffic, a sidewalk on the south side, a 3 m multi-use path on the north side, and a center median.  To 
accommodate the local road widening, the proposed replacement is planned to be a two-span bridge with 
semi-integral abutments with a total span length of about 94 m.  Furthermore, Essa Road will require lowering by 
as much as 1.5 m in places so that the new overpass meets the requirements for vertical clearance over roadways 
as specified in Canadian Highway Bridge Design Code (CHBDC CSA S6:19). 

3.0 INVESTIGATION, TEST PILE INSTALLATION AND TESTING 
PROCEDURES 

3.1 Borehole Investigation 
As part of the detail foundation investigation for the Essa Road Overpass, a total of twelve boreholes (designated 
as ERO-1 to ERO-12) were advanced for the proposed overpass and one borehole (designated as PLT-1) was 
advanced at the proposed pile load testing location.  The borehole locations are shown on Figure 1.  

Borehole PLT-1 was advanced using a CME-75 track-mounted drill rig supplied and operated by Walker Drilling 
Ltd. of Utopia, Ontario.  The borehole was advanced through the overburden using 194 mm outside diameter hollow 
stem augers and mud rotary drilling techniques.  Soil samples were generally obtained at intervals of depth about 
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0.75 m and 1.5 m, using a 50 mm outside diameter split-spoon sampler driven by an automatic hammer in 
accordance with the Standard Penetration Test (SPT) procedure (ASTM D1586)1.  The groundwater conditions 
were observed during the drilling operations and a piezometer was installed in the borehole to allow monitoring of 
the groundwater level at the pile load test site. 

The field work was observed by a member of Golder’s engineering staff who located the boreholes, arranged for 
the clearance of underground services, observed the drilling, sampling and in situ testing operations, logged the 
borehole and examined the soil samples.  The samples were identified in the field, placed in appropriate containers, 
labelled, and transported to Golder’s Mississauga geotechnical laboratory where the samples underwent further 
visual examination and geotechnical laboratory testing (water content, grain size distribution and Atterberg limits) 
was carried out on selected soil samples.  All laboratory tests were carried out to MTO and/or ASTM Standards, as 
appropriate. 

The as-drilled borehole location and elevation were obtained by Golder using a Trimble GPS surveying unit and are 
presented in the table below and on the borehole record in Appendix A.  The borehole location is given in 
MTM NAD83 (Zone 10) northing and easting coordinates as well as latitude and longitude coordinates, and the 
ground surface elevation is referenced to Geodetic datum.  It is noted that this borehole was drilled prior to site 
preparation activities which included placement of granular fill and an associated grade increase, as described in 
the following section. 

Location Borehole 
ID 

MTM NAD83 Northing 
(Latitude, °) 

MTM NAD83 Easting 
(Longitude, °) 

Ground 
Surface 

Elevation 
(m) 

Borehole 
Depth  

(m) 

Pile Load Test PLT-1 4,913,544.7 (44.361745) 289,011.1 (-79.698085) 246.2 35.3 

3.2 Pile Load Test Site Preparation and Restoration 
Upon completion of the detail foundation investigation for the Essa Road Overpass, and prior to installation of the 
test pile, the pile load testing site was prepared by GFL Environmental Inc. (GFL), under the supervision of Golder.  
Site preparation activities included vegetation removal, site grading, construction of an access road and test pad, 
and implementation of erosion/environmental protection measures.  Underground utility locates and applicable 
permits were obtained prior to construction activities.   

The access road and test pad subgrade were designed and inspected by Terraprobe Inc. (Terraprobe), a 
geotechnical engineering subconsultant retained by GFL.   Approximately 2250 tonnes of 50 mm Crusher Run 
Limestone (CRL) was placed over biaxial geogrid to construct the access road and test pad.  At the pile load testing 
location, the test pad was about 1.5 m thick, with the grade raised from about Elevation 246.2 m (at the time of 
borehole drilling) to Elevation 247.7 m.  Field density testing (i.e. compaction testing) was carried out by Terraprobe 
during placement of the CRL.  Silt fencing was installed along the west perimeter of the existing swale east of the 
test pile site.  Select site photographs of the site preparation activities are provided in Appendix B. 

The pile load test arrangement was removed from site on June 9, 2020.  The area around the micropiles and test 
pile was excavated such that the micropiles and test pile were cut to a minimum depth of 1.5 m below the original 

 
1 ASTM D1586 Standard Test Method for Standard Penetration Test (SPT) and Split Barrel Sampling of Soil 
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ground surface.  The excavated areas were backfilled with granular materials consistent with those comprising the 
granular pad.  The granular pad has been left in place for future use as an access/laydown or staging area during 
reconstruction of the interchange. 

3.3 Test Pile Installation and Dynamic Testing 
3.3.1 Test Pile and Micropile Installation 
The test pile (designated TP-1) and associated reaction micropiles were installed between November 4 and 
22, 2019, approximately 5 m west of Borehole PLT-1, as shown on Figure 1.  The location of the test pile was 
determined by Golder in consultation with MTO Foundations Section, based on site access and proximity to the 
proposed structure.  The location of the installed test pile and the ground surface elevation at the test pile location 
were obtained by Golder using a Trimble GPS surveying unit and are presented below.  The test pile location is 
given in MTM NAD83 (Zone 10) northing and easting coordinates as well as latitude and longitude coordinates, and 
the ground surface elevation at the test pit location is referenced to Geodetic datum.   

Test 
Pile ID 

MTM NAD83 Northing 
(Latitude, °) 

MTM NAD83 Easting 
(Longitude, °) 

Ground 
Surface 

Elevation (m) 
Pile Depth  

(m) 
Tip 

Elevation 
(m) 

TP-1 4,913,540.8 (44.361710) 289,008.7 (-79.698115) 247.7 31.6 216.1 

MP-1A 4,913,540.3 (44.361711) 289,012.0 (-79.698072) 247.7 30.0 217.7 

MP-1B 4,913,538.8 (44.361692) 289,011.0 (-79.698085) 247.8 30.0 217.8 

MP-2A 4,913,542.1 (44.361721) 289,004.8 (-79.698164) 247.7 30.0 217.7 

MP-2B 4,913,543.5 (44.361734) 289,005.5 (-79.698155) 247.7 30.0 217.7 

The steel HP 310x110 test pile, equipped with an OPSD 3000.100 Type I driving shoe, was driven to a tip elevation 
of Elevation 216.1 (about 31.6 m below ground surface) using a Liebherr H40/7 hydraulic hammer with a maximum 
rated energy of about 55 kJ.  The test pile consists of two sections of HP 310x110 welded together, for a total test 
pile length of about 33 m.  The piling rig details, hydraulic hammer details, and mill certificate are provided in 
Appendix C.   

The pile driving was carried out by GFL and was observed and recorded by Golder.  The H-pile installation 
procedure, prepared by GFL, and the pile driving record are provided in Appendix D.  Site photos of the pile 
installation are provided in Appendix D. 

3.3.2 Hiley and High-Strain Dynamic Testing 
The Hiley formula plotting was completed by Golder, in accordance with MTO’s Standard Drawing SS103-11 
included in Appendix D.  High-Strain Dynamic Testing (more commonly known as Pile Dynamic Analyzer (PDA) 
testing) was carried out by exp. Services Inc. (EXP) in accordance with ASTM D4945.  Both Hiley and PDA testing 
were carried out at the End of Initial Drive (EOID) on November 4, 2019 and at the Beginning of Restrike (BOR) on 
November 11, 2019.   
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3.4 Static Pile Load Tests 
3.4.1 Pile Load Test Arrangement 
The pile load test arrangement was designed, supplied and constructed by GFL, as shown on Drawings LT1 and 
LT2 in Appendix E.  The load test arrangement was constructed between November 19 and 22, 2019 by GFL, under 
the supervision of Golder.   The load test arrangement consisted of two W920x420 steel reaction beams, two timber 
cribs, and four reaction micropiles (46 mm diameter rebar grouted within 115 mm diameter holes to 30 m depth) to 
counteract jacking load.   

A hydraulic cylinder jack was used to transfer the load between the top of the test pile and the reaction beam.  To 
accommodate the hydraulic cylinder jack between the test pile and reaction frame, the test pile was cut slightly 
below the top of the granular pad.   

A load cell was used to monitor the applied loads the test pile.  Four dial gauges were set up radially on a reference 
frame to measure the vertical movements of the top of the pile as the test progressed. The dial gauge readings 
were used as the primary measurement system for pile axial movements and a wire line, comprised of a horizontal 
medal rod welded to the reference beam and vertical scale welded to the test pile plate, was used as the secondary 
system for pile axial movements.  Calibration certificates for the hydraulic cylinder jack, load cell, and dial gauges 
used in Procedure A and Procedure B were provided by GFL and copies of the certificates are included in 
Appendix C.  All calibrations were carried out within 6 months of the pile load testing, with the exception of the load 
cell used during Procedure A – Quick Test which was calibrated in January 2019, or about 11 months prior to the 
test.  The load cell was subsequently calibrated in January 2020, immediately prior to carrying out Procedure B – 
Maintained Test. 

Golder confirmed the pile load test arrangement was in general conformance with ASTM D1143M and select 
photographs of the pile load test arrangement are presented in Appendix E.  

3.4.2 Procedure A – Quick Test 
On December 10, 2019, approximately one month after the installation and restrike of the test pile, a static load test 
was carried out in general accordance with the Procedure A – Quick Test method of ASTM D1143M.  Based on an 
anticipated failure load of 3,600 kN (equal to the anticipated ultimate bearing resistance), test loads were applied in 
increments of about 180 kN (or 5 per cent of the anticipated failure load).  Each load increment was held for about 
15 minutes.  For the purpose of this test, the load increments were to be added until either the failure load 
(i.e. 3,600 kN) was achieved or 30 mm (or 10 per cent of the pile diameter) of cumulative pile displacement was 
observed.   

During the Procedure A test, 29 mm of cumulative pile displacement was observed after applying a load of about 
2350 kN (or at the 13th load increment).  Therefore, upon completion of the 13th load increment, the loads were 
removed in six decrements of about 390 kN each.  

At the direction of Golder engineering staff, a representative from GFL applied the load increments / decrements by 
adjusting the hydraulic jack pressures.  Golder engineering staff verified loading increments / decrements on the 
load cell output and recorded the pile displacements from the dial gauges (i.e. primary measurement system) and 
wire line (i.e. secondary measurement system).  The factual data and details of test load increments / decrements 
and displacement measurements are presented in Appendix F.  The dial gauges used for Procedure A, and their 
location on the steel plate are presented with the factual data in Appendix F. 
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During loading, another member of Golder staff surveyed each of the reaction micropiles to verify that the load test 
arrangement (i.e. reaction frame) remained stable.  The results of the measurements are provided in Appendix F 
and indicate the reaction pile deflection was less than 25 mm through the duration of the test.  The survey results 
along with site observations by Golder conclude that the reaction frame remained stable throughout the loading 
procedure. 

3.4.3 Procedure B – Maintained Test 
On January 13 and 14, 2020, a static load test was carried out in general accordance with the Procedure B – 
Maintained Test method of ASTM D1143M.  As the design load was unknown at the time of testing, a design load 
of 1,800 kN was assumed.  Based on an assumed design load of 1,800 kN, test loads were applied in increments 
of about 450 kN (or 25 per cent of the anticipated design load).  Each load increment was held for a minimum of 
20 minutes and maximum of 2 hours, until the rate of axial movement did not exceed 0.25 mm per hour.  For the 
purpose of this test, the load increments were to be added until either 200 per cent of the design load (or 3,600 kN) 
was achieved or progressive movement greater than 45 mm (i.e. 15 per cent of the pile diameter) was observed.  

During the Procedure B test, about 40 mm of cumulative pile displacement was observed prior to applying the last 
load increment.  Upon applying the eighth and final load increment, the flanges on the test pile yielded and the jack 
shifted at a load of about 3,500 kN, and no further loading or unloading could be carried out.   

At the direction of Golder engineering staff, a representative from GFL applied the load increments by adjusting the 
hydraulic jack pressures.  Golder engineering staff checked and verified loading increments on the load cell output 
and recorded the pile displacements from the dial gauges (i.e. primary measurement system) and measuring tape 
(i.e. secondary measurement system).  The factual data and details of test load increments and displacement 
measurements are presented in Appendix F.  The dial gauges used for Procedure B, and their location on the steel 
plate is presented with the factual data in Appendix F. 

During loading, another member of Golder staff surveyed each of the reaction micropiles to ensure that the pile load 
test arrangement remained stable.  The results of the measurements are provided in Appendix F and indicate 
reaction piles deflection was less than 2 mm prior to applying the last load increment, after which the reaction piles 
shifted, and the overall reaction frame failed and the upper portion of the test pile flanges deformed, as discussed 
further in the following section.   

3.4.4 Failure of Test Pile and Reaction System 
Photographs of the failed test pile are provided in Appendix F.  On the basis of site observations and monitoring 
results, the cause of the failure is attributed to the uplifting (up to about 20 mm) of two of the four reaction micropiles 
that caused an eccentric / inclined loading condition to develop, which resulted in stress concentration in a portion 
of the top of the test pile, and led to the localized deformation/yielding of the flanges on the test pile. 

As evident from the measured increased rate of displacement, it appears the test pile was approaching axial 
geotechnical failure.  Based on this information and considering the penultimate load of 3150 kN was approaching 
the estimated ultimate bearing resistance for the HP 310x110 pile, the design team concurred that it is unlikely that 
a higher bearing resistance would be used in the design.  As such, in consultation with MTO, it was determined that 
there would not be a significant benefit to repair the test pile and reaction micropiles to complete additional testing 
for an anticipated nominal gain in ultimate bearing resistance.   
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4.0 SUBSURFACE CONDITIONS 
In general, the subsurface conditions at the Essa Road overpass consist of fill and surficial deposits underlain by a 
non-cohesive deposit consisting of loose to very dense sand to silty sand to sandy silt that extends to depths of 
about 31 m to 35 m below ground surface.  The thick deposit of non-cohesive soils is underlain by a hard-silty clay 
to clay deposit extending to depths of 36 m to 43 m below ground surface.  The silty clay to clay deposit is in turn 
underlain by a deposit of very dense sand to silty sand to sandy silt in which the borehole was terminated. 

The subsurface soil and groundwater conditions encountered in Borehole PLT-1 are provided on the Record of 
Borehole in Appendix A.  The subsurface conditions at the pile load testing site (prior to construction of the granular 
pad) consist of 200 mm of topsoil underlain by a 2 m thick deposit of surficial soils comprised of 1.3 m of very loose 
to compact silt and 0.7 m of stiff clayey silt and sand.  This 2 m thick layer of surficial soils was underlain by a 
deposit of compact to very dense sand to silty sand, extending to the borehole termination depth of about 35.3 m 
(Elevation 210.9 m).  SPT ‘N’ values greater than 100 blows per 0.3 m of penetration were measured within the 
lower silty sand portion of this deposit, at a depth of about 28.7 m (Elevation 217.5 m). 

The water level in the piezometer installed within Borehole PLT-1 was measured to be 5.0 m, 5.4 m, and 4.8 m 
below ground surface, corresponding to Elevations 241.6 m, 240.8 m, and 241.4 m, on June 24, 2019,  
August 1, 2019, and April 2, 2020, respectively.   

5.0 GEOTECHNICAL RESISTANCE ASSESSMENT  
5.1 Static Analysis 
Based on the results of the detail design foundation investigation, the ultimate (unfactored) geotechnical resistances 
were assessed using various methods for steel HP 310x110 piles installed to depths ranging from about 25 m to 
35 m below ground surface (i.e., pile tip elevations ranging from Elevation 226.5 m to 210.8 m) at the static pile load 
testing site and at the proposed north and south abutments for the overpass replacement. The estimated ultimate 
geotechnical resistances range from 3,000 kN to 3,800 kN.  A summary of the pile depths, tip elevations, and 
ultimate geotechnical resistances calculated at the pile load testing site and abutments is summarized below.   

Structure Location Pile Depth  
(m) 

Pile Tip Elevation  
(m) 

Ultimate (Unfactored) 
Geotechnical Resistance 

(kN) 

Pile Load Testing Site 
26.5  219.7  3,300 

30.0 216.2 3,700 

North Abutment 
31.0 215.5 3,450 

34.0 210.8 3,800 

South Abutment 
25.0 226.5 3,000 

29.5 217.2 3,000 

These estimated ultimate geotechnical resistances were compared against the ultimate geotechnical resistances 
obtained in static pile load tests conducted at selected Ontario sites with similar conditions (i.e., static pile load tests 
for H-piles installed to about 25 m to 35 m depths in non-cohesive soils), obtained from MTO pile load testing 
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records (Pile Load and Extraction Tests 1954-1992, Engineering Materials Office – Foundation Design Section, 
Report EM-48 (Rev. 93), dated September 1993).  These previous pile load test data are summarized below.  Based 
on the comparison of Golder’s analysis results with the historic pile load test results from other similar sites, the 
estimated ultimate geotechnical resistances for the Essa Road overpass site are considered comparable with the 
failure loads summarized below. 

Site No. / 
Pile No. Location Pile Depth  

(m) 
Maximum Applied Load 

(kN) 
Failure Load  

(kN) 

17 / 1 Highway 401 Basket Weave Bridge 25.7 2669 2402 

33 / 1  Highway 404 and 16th Ave 34.9 3559 ~3559 

35 / 5 CNR and CPR Crossing, Toronto 27.6 2891 2713 

The above-noted estimated ultimate geotechnical resistances, and maximum applied loads and failure loads from 
previous testing at similar sites, were presented and discussed with MTO Foundations Section on July 17, 2019.  
In consultation with MTO Foundations Section, an ultimate (unfactored) geotechnical resistance of 3,600 kN was 
considered suitable for HP 310x110 piles driven to a depth of about 30 m below existing ground surface at the plie 
load testing site and at the proposed north and south abutments for the Essa Road overpass replacement.  Further, 
as the current design load was unavailable at that stage of the project, an estimated design load of 1,800 kN (50% 
of the ultimate geotechnical resistance) was considered suitable for the purpose of the static pile load testing 
program. 

5.2 Hiley Formula 
The Hiley formula calculation was completed in accordance with the Standard Drawing SS103-11 included in 
Appendix D.  The calculations are provided in Appendix D and the results are summarized below.  It should be 
noted that Standard Drawing SS103-11 does not provide a value for the efficiency factor for a hydraulic hammer; 
however, the ratio between the measured energy and the energy input by the pile driving operator (i.e. a measure 
of the efficiency of the pile driving hammer) during PDA testing carried out at EOID and BOR is slightly above 1.0.  
Therefore, for the purpose of the Hiley formula calculation, the efficiency factor has been taken as equal to 1.0.    

Test Pile No. Pile Depth (m) Test Condition1  Ultimate Pile Resistance (kN) 

PLT-1 
31.6 to 31.8 EOID 1,675 

31.8 BOR 1,625 

Notes: 
1. EOID denotes Initial Drive, and BOR denotes Beginning of Restrike. 
2. The ultimate bearing capacities presented are unfactored values.  

If a hydraulic hammer is used for installation of future production piles, OPSS.PROV 903 (Deep Foundations) 
requires the contractor to submit information on the hammer energy, rated energy and operating efficiency; if this 
cannot be demonstrated in advance for a hydraulic hammer, the efficiency of the pile driving hammer should be 
verified during production pile installation using PDA testing. 
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5.3 High-Strain Dynamic Testing (PDA Testing) 
The results of the PDA testing are provided in EXP’s report included in Appendix D and are summarized below. 

Test Pile No. Pile Depth (m) Test Condition1 Ultimate Geotechnical Resistance2 

(kN) 

PLT-1 
31.6 to 31.8 EOID 1,500 

31.8 BOR 1,550 

Notes: 
1. EOID denotes Initial Drive, and BOR denotes Beginning of Restrike. 
2. The ultimate bearing capacities presented are unfactored values.  

5.4 Static Pile Load Test Procedure A – Quick Test 
A summary of the results of the Procedure A “Quick” pile load test is shown on Figure F-1 in Appendix F, including 
plots of the following: 

i) applied load versus time; 
ii) pile movement versus time; and 
iii) pile movement versus applied load. 

The pile movement shown on Figure F-1 is based on the average of the four dial gauge readings, and the applied 
load was measured from the load cell output.  Based on the results of Procedure A, the ultimate (unfactored) 
geotechnical resistance of the test pile was assessed, and the results are summarized below. 

Assessment Method Ultimate Geotechnical Resistance (kN) 

Davisson Offset Method1 2,600 

10 per cent of Pile Diameter 2,300 

Note: 
1. Davisson Offset Method based on linear extrapolation of the test data. 

5.5 Static Pile Load Test Procedure B – Maintained Test 
A summary of the results of the Procedure B “Maintained” pile load test is shown on Figure F-2 in Appendix F, 
including plots of the following: 

i) applied load versus time; 
ii) pile movement versus time; and 
iii) pile movement versus applied load. 

The pile movement measurement shown on Figure F-2 is based on the average of the four dial gauge readings.  
The applied load on the test pile was measured from the load cell output.  Based on the results of Procedure B 
without extrapolation, the ultimate (unfactored) geotechnical resistance of the pile is assessed to be at least 
3,150 kN, which is equal to the last maintained load increment prior to the termination of the test.   Based on the 
results of Procedure B with linear extrapolation, the ultimate (unfactored) geotechnical resistance of the test pile 
was further assessed, and the results are summarized below. 
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Assessment Method Ultimate Geotechnical Resistance (kN) 

Davisson Offset Method1 3,300 

10 per cent of Pile Diameter 2,750 

Note: 
1. Davisson Offset Method based on linear extrapolation of the test data. 

Although Procedure B was not completed in its entirety, the test reached the penultimate load increment and the 
data obtained up to that point are considered good and valid.  The test was approaching the failure load as defined 
by ASTM D1143M, which is the load at which the total axial movement exceeds 15 per cent of the pile 
diameter/width (or 45 mm for an HP 310x110 pile).  Based on the trend of the data, it is anticipated that the test 
would have reached 45 mm of pile movement prior to reaching and maintaining 200 per cent of design load at 
3,600 kN, at which time the unloading portion of Procedure B would have commenced. 

6.0 SUMMARY AND RECOMMENDATIONS  
6.1 Factored Ultimate Geotechnical Resistance 
A comparison of the ultimate (unfactored) geotechnical resistances and the factored ultimate geotechnical 
resistances from the Hiley testing, PDA testing, and static pile load testing (SPLT) Procedure A and Procedure B is 
presented below.  

Test / Test Condition Assessment 
Method 

Ultimate 
Geotechnical 
Resistance 

(kN) 

Geotechnical 
Resistance 

Factor 2 
𝝓𝝓𝒈𝒈𝒈𝒈 

Factored 
Ultimate 

Geotechnical 
Resistance 

(kN) 

Pile Driving – End of Initial Drive 
(EOID) 

PDA Testing 1,500 0.5 750 

Hiley Testing  1,675 0.5 840 

Pile Driving – Beginning of 
Restrike (BOR) 

PDA Testing 1,550 0.5 775 

Hiley Testing  1,625 0.5 810 

SPLT – Procedure A 
Davisson Method 2,600 0.6 1,560 

10% of Pile Diameter 2,300 0.6 1,380 

SPLT – Procedure B 
Davisson Method 3,150 0.6 1,890 

10% of Pile Diameter 2,750 0.6 1,650 

Notes: 
1. Number of days between initial test pile installation and test. 
2. Geotechnical resistance factor is based on Table 6.2 of CHBDC CSA-S6:19 and corresponding to a typical degree of understanding. 

It is noted that the Davisson Method is commonly used to estimate the geotechnical resistance of HP 310x110 piles, 
based on pile load test data (CFEM, 2004), whereas the 10% of Pile Diameter method is better suited to estimate 
the geotechnical resistance of larger piles.  As such, it is recommended that a factored ultimate geotechnical 
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resistance of 1,890 kN be used for detail design of HP 310x110 piles that are driven to or below Elevation 216 m 
and into the very dense, native silty sand to sand deposit. 

6.2 Factored Serviceability Geotechnical Resistance 
Based on the load versus displacement data from the Procedure B static pile load test, as plotted on Figure F-2 in 
Appendix F, it is estimated that the unfactored serviceability geotechnical resistance for 25 mm of movement is 
approximately 2,500 kN.  The factored serviceability geotechnical resistance for 25 mm of movement is therefore 
2,250 kN based on a geotechnical resistance factor, 𝜙𝜙𝑔𝑔𝑔𝑔, of 0.9 for a static test and a consequence factor, 𝜓𝜓, of 1.0 
for a typical degree of site understanding (CHBDC CSA-S6:19).  For detail design, HP 310x110 piles are to be 
driven to or below Elevation 216 m. 

6.3 Anticipated Strength Gain with Time and Recommendations for Pile 
Acceptance by the Foundation Engineering Specialist During 
Construction 

The results of the PDA and Hiley tests performed at EOID have been compared against the results of the PDA and 
Hiley tests performed at BOR, the results of Static Pile Load Testing ASTM D1143M Procedure A, and Procedure 
B, as summarized in the table below. 

Test Method and Condition Set-Up Period  
(days) 

Ultimate Geotechnical 
Resistances  

(kN) 

Approximate Average 
Strength Gain3  

(%) 

Pile Driving –  
End of Initial Drive (EOID) 0 1,500 to 1,6751 - 

Pile Driving –  
Beginning of Restrike (BOR) 7 1,550 to 1,6251 

Approximately 0 
(±3) 

Static Pile Load Test – 
ASTM D1143M Procedure A 38 2,6002 155 to 175 

Static Pile Load Test – 
ASTM D1143M Procedure B 70 3,1502 190 to 210 

 Notes: 
1. The range of ultimate geotechnical resistance is obtained from the Hiley formula and PDA testing. 
2. The ultimate geotechnical resistance is obtained using Davisson method, as this method is understood to be better suited for 

HP 310x110 piles.   
3. The approximate average strength gain has been compared to the PDA and Hiley test results at EOID. 

Overall, there was up to a 210% increase in the estimated ultimate geotechnical resistance over a period of 70 days. 
It is anticipated that the geotechnical resistance of the production piles will similarly increase over time, provided 
the piles are driven to or below Elevation 216 m and into very dense, native silty sand to sand deposit.  Based on 
Golder’s borehole investigation across this site, there is some variability in the composition and relative 
density/consistency of the soils near this tip elevation, and further discussion on this aspect is provided in the 
Foundation Investigation and Design Report for the Essa Road overpass replacement structure under this 
assignment. 



September 25, 2020 18105050-PLT 

 

 
 

 11 

 

As there was not an appreciable increase in geotechnical resistance measured at 7 days after EOID, it is considered 
that there is little value in prolonging the waiting period before restrike testing per OPSS.PROV 903.  Therefore, it 
is recommended that the acceptance criteria for production piles be taken as follows:  

Test Method Test Condition 
Minimum Ultimate (Unfactored 

Geotechnical Resistance)  
(kN) 

High-Strain Dynamic (PDA) Testing 
EOID 1,500 

BOR 1,550 

Hiley Testing 
EOID 1,625 

BOR 1,625 

The above recommendations are based on the observed increase in geotechnical resistance from the 70-day pile 
load test results and are appropriate provided that the superstructure construction will not occur for at least two 
months following production piling.  An Operational Constraint is recommended in this regard, and will be prepared 
for the Essa Road overpass; Golder will work with Stantec to optimize this period based on the anticipated 
construction schedule, such that commencement of substructure construction can be permitted prior to this 
two-month period.  

Given the variability of the subsurface conditions at this site, it is recommended that any test results below the 
acceptance criteria be assessed by the Foundation Engineering Specialist (FES) in conjunction with the Design 
Team, including consideration of the measured results from PDA and Hiley testing for nearby piles.   

6.4 Considerations for Future Pile Load Tests  
The following suggestions / recommendations are provided for MTO’s awareness and consideration where pile load 
tests are included on future MTO design assignments or construction contracts. These recommendations should 
be addressed in the Terms of Reference/specifications for the static pile load test where applicable. 

 The installation of the reaction micropiles and the setup of the reaction frame should be supervised and signed 
off by the structural engineer who designs the reaction frame, prior to commencement of the static pile load 
test(s).  An on-site inspection of the reaction frame should be carried out by the reaction frame designer prior 
to each pile load test if and where multiple load test procedures are completed.  As part of this inspection, the 
reaction frame designer/contractor should confirm and document that the center of the reaction frame is plumb 
with the center of the test pile, and that the hemispherical bearing, jack, and load cell are centered prior to 
commencing each pile load test. An inspection letter confirming the reaction frame is constructed as per design 
should be provided from the designer to the project team. Where relatively high ultimate test loads are applied, 
the upper portions of the test pile flanges should be reinforced to minimize the potential for localized 
deformation or buckling that may be associated with non-concentric loading on the top of the pile. 

 The grout mixture (i.e. the cement, bentonite, and water ratio) used for reaction micropile installation should 
be recorded and grout samples should be obtained at the time of installation and submitted for laboratory 
testing to confirm adequate grout strength.  Confirmation of grout strength should be provided prior to 
commencement of any pile load tests. 
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 Each reaction micropile should be proof tested to confirm each micropile can withstand the planned maximum 
test load.  Proof testing should be carried out by the reaction frame designer/contractor with observation by 
the foundations subconsultant (for design assignments) or foundation engineering specialist (if during 
construction contracts), and the results of the proof testing should be provided to the design team (for design 
assignments) or the Contract Administrator (for construction contracts). 

 It is recommended that the contract documents specify surveying of the reaction frame be carried out using 
optical level shooting of fixed points on each reaction pile at a specified frequency (i.e. every hour), to provide 
more accurate observations of movement. It is further recommended that review and alert levels for differential 
movement of dial readings be established as a safety precaution related to the potential failure of the reaction 
system and/or the test pile. 

 It is recommended that data acquisition technology be used in place of manual dial gauges to collect 
consistent, real time data throughout the static pile load tests.  Implementation of data acquisition system will 
allow for field staff to be at a safe distance from the hydraulic jack and reaction frame should any sudden 
shifts/movements (failure) of the reaction system or test pile occur. 

 Where possible, consideration should be given to starting future pile load tests at a time that results in the final 
test load being applied during the day (i.e. to avoid applying the final test load during the night shift), which will 
better allow the project team and contractor to respond to issues that may occur on site.   

 Where possible, static pile load testing should be carried out in non-winter conditions.  This would minimize 
requirements for construction of a shelter/enclosure around the load testing apparatus and permit greater 
space (and hence greater safety) for personnel observing and monitoring the progress of the pile load test. 

 At the time of the static load tests for this site, the bridge design was still preliminary and the anticipated design 
load was not yet known and, as such, the estimated (unfactored) ultimate geotechnical resistance was used 
in its place to establish the loading intervals.  However, in accordance with ASTM D1143M Procedure B, the 
anticipated design load, rather than the estimated (unfactored) ultimate geotechnical resistance, should be 
used for calculating the applied load at each interval.  It is recognized that this is not always possible. 

 Consideration should be given to installing instrumentation (i.e. vibrating wire piezometers, VWPs) to measure 
porewater pressures prior to, during, and after test pile installation, which will allow for an improved 
understanding of initial porewater pressure development and dissipation over time, and in turn could be used 
to correlate strength gain or relaxation over time. 

 It is recommended that more research / understanding is required to determine whether the Hiley test method 
(which remains MTO’s standard test on production piles) is still applicable and can be appropriately modified 
for use with a hydraulic hammer (as opposed to conventional diesel hammer). This could include PDA testing 
to confirm the efficiency of the hydraulic hammer, as well as continued comparison of Hiley and PDA testing 
on production piles.  It is noted that some in the deep foundation industry are migrating toward the use of PDA 
testing and elimination of Hiley testing, which has safety implications related to placing personnel in or near to 
the “line of force”. 
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7.0 CLOSURE 
This report was prepared by Ms. Anastasia Poliacik, P.Eng., and reviewed by Mr. Christopher Ng, P.Eng., a senior 
geotechnical engineer and Associate with Golder, with technical input from Dr. (Yogi) Yogendrakuma, P.Eng. (B.C), 
a senior geotechnical engineer and Principal with Golder.  Ms. Lisa Coyne, P.Eng., a Principal and Designated 
MTO Foundations Contact with Golder conducted an independent technical and quality control review of this report. 
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METHOD OF SOIL CLASSIFICATION  

 
 
The Golder Associates Ltd. Soil Classification System is based on the Unified Soil Classification System (USCS) 
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Note 1 – Fine grained materials with PI and LL that plot in this area are named (ML) SILT with 
slight plasticity.  Fine-grained materials which are non-plastic (i.e. a PL cannot be measured) are 
named SILT. 
Note 2 – For soils with <5% organic content, include the descriptor “trace organics” for soils with 
between 5% and 30% organic content include the prefix “organic” before the Primary name. 

Dual Symbol — A dual symbol is two symbols separated by 
a hyphen, for example, GP-GM, SW-SC and CL-ML. 
For non-cohesive soils, the dual symbols must be used when 
the soil has between 5% and 12% fines (i.e. to identify 
transitional material between “clean” and “dirty” sand or 
gravel. 
For cohesive soils, the dual symbol must be used when the 
liquid limit and plasticity index values plot in the CL-ML area 
of the plasticity chart (see Plasticity Chart at left). 
 
Borderline Symbol — A borderline symbol is two symbols 
separated by a slash, for example, CL/CI, GM/SM, CL/ML.   
A borderline symbol should be used to indicate that the soil 
has been identified as having properties that are on the 
transition between similar materials.  In addition, a borderline 
symbol may be used to indicate a range of similar soil types 
within a stratum. 
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PARTICLE SIZES OF CONSTITUENTS 
Soil 

Constituent 
Particle 

Size 
Description 

Millimetres Inches 
(US Std. Sieve Size) 

BOULDERS Not 
Applicable >300 >12 

COBBLES Not 
Applicable 75 to 300 3  to 12 

GRAVEL Coarse 
Fine 

19 to 75 
4.75 to 19 

0.75 to 3 
(4) to 0.75 

SAND 
Coarse 
Medium 

Fine 

2.00 to 4.75 
0.425 to 2.00 

0.075 to 
0.425 

(10) to (4) 
(40) to (10) 
(200) to (40) 

SILT/CLAY Classified by 
plasticity <0.075 < (200) 

 

 SAMPLES 
AS Auger sample 
BS Block sample 
CS Chunk sample 
DD Diamond Drilling 

DO or DP Seamless open ended, driven or pushed tube 
sampler – note size 

DS Denison type sample 
GS Grab Sample 
MC Modified California Samples 
MS Modified Shelby (for frozen soil) 
RC Rock core 
SC Soil core 
SS Split spoon sampler – note size 
ST Slotted tube 
TO Thin-walled, open – note size  (Shelby tube) 
TP Thin-walled, piston – note size (Shelby tube) 
WS Wash sample 

 

MODIFIERS FOR SECONDARY AND MINOR CONSTITUENTS 
Percentage 

by Mass Modifier 

>35 Use 'and' to combine major constituents 
(i.e., SAND and GRAVEL) 

> 12 to 35 Primary soil name prefixed with "gravelly, sandy, SILTY, 
CLAYEY" as applicable 

> 5 to 12 some 

≤ 5 trace 

 

SOIL TESTS 
w water content 
PL , wp plastic limit 
LL , wL liquid limit 
C consolidation (oedometer) test 
CHEM chemical analysis (refer to text) 
CID consolidated isotropically drained triaxial test1 

CIU consolidated isotropically undrained  triaxial  test with 
porewater pressure measurement1 

DR relative density (specific gravity, Gs) 
DS direct shear test 
GS specific gravity 
M sieve analysis for particle size 
MH combined sieve and hydrometer (H) analysis 
MPC Modified Proctor compaction test 
SPC Standard Proctor compaction test 
OC organic content test 
SO4 concentration of water-soluble sulphates 
UC unconfined compression test 
UU unconsolidated undrained triaxial test 
V (FV) field vane (LV-laboratory vane test) 
γ unit weight 

1. Tests anisotropically consolidated prior to shear are shown as CAD, CAU. 

PENETRATION RESISTANCE 
Standard Penetration Resistance (SPT), N: 
The number of blows by a 63.5 kg (140 lb) hammer dropped 760 mm (30 in.) 
required to drive a 50 mm (2 in.) split-spoon sampler for a distance of 300 mm 
(12 in.).  Values reported are as recorded in the field and are uncorrected. 
 
Cone Penetration Test (CPT)  
An electronic cone penetrometer with a 60° conical tip and a project end area of 
10 cm2 pushed through ground at a penetration rate of 2 cm/s. Measurements of tip 
resistance (qt), porewater pressure (u) and sleeve frictions are recorded 
electronically at 25 mm penetration intervals. 
 
Dynamic Cone Penetration Resistance (DCPT); Nd: 
The number of blows by a 63.5 kg (140 lb) hammer dropped 760 mm (30 in.) to drive 
uncased a 50 mm (2 in.) diameter, 60° cone attached to "A" size drill rods for a 
distance of 300 mm (12 in.).   
PH: Sampler advanced by hydraulic pressure 
PM: Sampler advanced by manual pressure 
WH: Sampler advanced by static weight of hammer 
WR: Sampler advanced by weight of sampler and rod 

NON-COHESIVE (COHESIONLESS) SOILS COHESIVE SOILS 
Compactness2 Consistency 

Term SPT ‘N’ (blows/0.3m)1  
Very Loose 0 to 4 

Loose 4 to 10 
Compact 10 to 30 
Dense 30 to 50 

Very Dense >50 
1. SPT ‘N’ in accordance with ASTM D1586, uncorrected for the effects of 

overburden pressure.    
2. Definition of compactness terms are based on SPT ‘N’ ranges as provided in 

Terzaghi, Peck and Mesri (1996).  Many factors affect the recorded SPT ‘N’ 
value, including hammer efficiency (which may be greater than 60% in automatic 
trip hammers), overburden pressure, groundwater conditions, and grainsize.  As 
such, the recorded SPT ‘N’ value(s) should be considered only an approximate 
guide to the soil compactness.  These factors need to be considered when 
evaluating the results, and the stated compactness terms should not be relied 
upon for design or construction. 

Term Undrained Shear 
Strength (kPa) 

SPT ‘N’1,2 
(blows/0.3m) 

Very Soft <12 0 to 2 
Soft 12 to 25 2 to 4 
Firm 25 to 50 4 to 8 
Stiff 50 to 100 8 to 15 

Very Stiff 100 to 200 15 to 30 
Hard >200 >30 

1. SPT ‘N’ in accordance with ASTM D1586, uncorrected for overburden pressure 
effects; approximate only.   

2. SPT ‘N’ values should be considered ONLY an approximate guide to 
consistency; for sensitive clays (e.g., Champlain Sea clays), the N-value 
approximation for consistency terms does NOT apply.  Rely on direct 
measurement of undrained shear strength or other manual observations. 

 

Field Moisture Condition Water Content  
Term Description 

Dry Soil flows freely through fingers. 

Moist Soils are darker than in the dry condition and 
may feel cool.  

Wet As moist, but with free water forming on hands 
when handled. 

 

Term Description 

w < PL Material is estimated to be drier than the Plastic 
Limit. 

w ~ PL Material is estimated to be close to the Plastic 
Limit. 

w > PL Material is estimated to be wetter than the Plastic 
Limit. 
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Unless otherwise stated, the symbols employed in the report are as follows: 

I. GENERAL  (a)  Index Properties (continued) 
   w water content 
π 3.1416  wl or LL  liquid limit 
ln x natural logarithm of x  wp or PL  plastic limit 
log10 x or log x, logarithm of x to base 10  lp or PI plasticity index = (wl – wp) 
g acceleration due to gravity  NP non-plastic 
t time  ws  shrinkage limit 
   IL  liquidity index = (w – wp) / Ip  
   IC  consistency index = (wl – w) / Ip 
   emax  void ratio in loosest state 
   emin  void ratio in densest state 
   ID  density index = (emax – e) / (emax - emin)  
II. STRESS AND STRAIN   (formerly relative density) 
     
γ shear strain  (b) Hydraulic Properties 
∆ change in, e.g. in stress: ∆ σ  h hydraulic head or potential 
ε linear strain  q rate of flow 
εv volumetric strain  v velocity of flow 
η coefficient of viscosity  i hydraulic gradient 
υ Poisson’s ratio  k hydraulic conductivity  
σ total stress   (coefficient of permeability) 
σ′ effective stress (σ′ = σ - u)  j seepage force per unit volume 
σ′vo initial effective overburden stress    
σ1, σ2, σ3 principal stress (major, intermediate, 

minor) 
 

(c) Consolidation (one-dimensional) 
   Cc compression index 
σoct mean stress or octahedral stress    (normally consolidated range) 
 = (σ1 + σ2 + σ3)/3  Cr recompression index  
τ shear stress   (over-consolidated range) 
u porewater pressure  Cs  swelling index 
E modulus of deformation  Cα  secondary compression index 
G shear modulus of deformation  mv  coefficient of volume change 
K bulk modulus of compressibility  cv  coefficient of consolidation (vertical 

direction)  
   ch coefficient of consolidation (horizontal 

direction)  
   Tv  time factor (vertical direction) 
III. SOIL PROPERTIES  U degree of consolidation 
   σ′p pre-consolidation stress 
(a) Index Properties  OCR over-consolidation ratio = σ′p / σ′vo  
ρ(γ) bulk density (bulk unit weight)*    
ρd(γd) dry density (dry unit weight)  (d) Shear Strength 
ρw(γw) density (unit weight) of water  τp, τr peak and residual shear strength 
ρs(γs) density (unit weight) of solid particles  φ′ effective angle of internal friction 
γ′ unit weight of submerged soil   δ angle of interface friction 
 (γ′ = γ - γw)  µ coefficient of friction = tan δ 
DR relative density (specific gravity) of solid   c′ effective cohesion 
 particles (DR = ρs / ρw) (formerly Gs)  cu, su undrained shear strength (φ = 0 analysis) 
e void ratio  p mean total stress (σ1 + σ3)/2 
n porosity  p′ mean effective stress (σ′1 + σ′3)/2 
S degree of saturation  q (σ1 - σ3)/2 or (σ′1 - σ′3)/2 
   qu compressive strength (σ1 - σ3) 
   St sensitivity 
     
* Density symbol is ρ. Unit weight symbol is γ 

where γ = ρg (i.e. mass density multiplied by 
acceleration due to gravity) 

Notes: 1 
 2 

τ = c′ + σ′ tan φ′ 
shear strength = (compressive strength)/2 
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SILTY SAND (SM), trace to some
gravel
Compact to very dense
Grey
Wet
- Tricone grinding at a depth of
30.2 m (Elev. 216.0 m)

- Tricone grinding at a depth of
32.6 m (Elev. 213.6 m)

- Tricone grinding at a depth of
33.2 m (Elev. 213.0 m)

- Tricone grinding at a depth of
34.4 m (Elev. 211.8 m)

END OF BOREHOLE

NOTES:

1. Borehole dry inside augers prior
to Tricone (Mud Rotary) drilling.

2. Tricone (Mud Rotary) drilling
carried out below a depth of 3.0 m
below ground surface (Elev.
243.2 m).

2. Water level measured in
piezometer as follows:

Date Depth (m) Elev. (m)
24-Jun-19 5.0 241.2
01-Aug-19 5.4 240.8
02-Apr-20 4.8 241.4
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Photograph 1: Unloading of 50 mm CRL for Granular Pad 

Photograph 2: Installing Geo-Grid with 30 cm Overlap 
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Photograph 3: Installing Geo-Grid and Placing 50 mm CRL 

Photograph 4: Compaction of first lift of 50 mm CRL (30 cm lift) 
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Photograph 5: Granular Pad under construction.  

Photograph 6: Completed Granular Pad. 
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Equipment and Material Certificates and Details 
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pile number Liebherr 123

job site:
machineID:

start date:

stoptime:
start time:

duration:

23.09.2009
16:45:12
17:19:56
00:34:44

<Naturum
1151xx
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ram weight:
totalenergy:
total blows:
depth step:
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2200 cm
6000 kg
18774 kNm
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APoliacik
Text Box
Hydraulic Jack - Procedure A and B 



APoliacik
Text Box
Load Cell - Procedure A



AATech Scientific Inc.
Calibration of Load Cell  (S/N: SC3322)

1 2 3 4
Applied Gage Computed Linear

load Reading Gage Factor Fit
(lbs) (digits) Lbs./digit lbs.

Reg. zero >> 755 0
0 765 N/A 1,604

60,000 1107 175.439 56,411
190,000 1887 166.667 181,409
306,000 2582 166.906 292,785
420,000 3275 164.502 403,840
546,000 4032 166.446 525,152
663,000 4793 153.745 647,105
783,500 5578 153.503 772,904
843,600 5975 151.385 836,525
903,700 6373 151.005 900,306
963,500 6780 146.929 965,529

0 767 1,925

Manufacturer: RST Instruments Temperature: 18 °C

Model No.: SGA-1200-6.0LC
Polynomial gage factors A = -0.002175 !! C = -134,217.45

B = 176.700885 Gage Type: Resistive strain gage

L  = A R2 + B R + C L = Load in lbs Serial No.: SC3322
R = Cell reading in digits

Gage Factor (G): 160.2535  lbs./digit (1 mV/V = 4,000 digits)
(Linear) 0.7128  kN/digit 1 kN = 224.82 lbs

Regression zero (R0): 754.99 digits
!! Recalculate C based on your field setup by setting L = 0 and R = initial fie

zero reading in the polynomial equatio Linear function: L = (R - R0) * G

Important note: L = Load in lbs or kN, depending on G
When testing within a low range of load (below 10,000 lbs), use the polynomial factors R = Cell reading in digits
for calculating the load.  Readings for specific loads can be computed using:

Calibrated by: H. (Sam) Salem
Where R is the reading corresponding to load L Mudasser Noor

Calibrated on: January 03, 2020

y = -0.002175x2 + 176.700885x - 134,217.451247
R² = 0.999985
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APoliacik
Text Box
Load Cell - Procedure B



 

APoliacik
Text Box
Dial Gauge #4 - Procedure B



 

APoliacik
Text Box
Dial Gauge #3 - Procedure A and B



APoliacik
Text Box
Dial Gauge #1 - Procedure A
Dial Gauge #2 - Procedure B



 

APoliacik
Text Box
Dial Gauge #2 - Procedure A
Dial Gauge #1 - Procedure B



 

APoliacik
Text Box
Pump Pressure Gauge
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Pile Installation Documents 
 

 

 



 
 

 
 

 
 
18 – 0173 - Pile Installation Highway 400/Essa Rd 
 
 
903.04    Submissions and Design Requirements 
 
903.04.02.02   Site Survey 

Site survey work will be done by the general contractor and submitted to the 
Contract Administrator. 

903.04.02.03 Materials 
903.04.02.03.01 Mill certificates  

Mill certificates for the piling material will be submitted to the Contract 
Administrator as received from the pile supplier 

 
903.04.02.04  Installation 
903.04.02.04.01 Driven Piles 

1) Schedule to be mutually agreed upon. 
2) Type of equipment and hammer details including hammer energy operating 

efficiency weight of ram, and anvil and helmet are listed on a separate attachment, 
enclosed. 

3) Monitoring pile installation will be witnessed by a QVE appointed by general 
contractor.   

4) Details of the method of attaching proprietary driving shoes. 
5) Hiley formula is attached to be completed by QVE 
6) Installation sequence will be determined in the field by all parties involved. 
 

903.05.02.01   H-Piles 
Steel H-Piles shall be in accordance with CAN/CSA G40.20/G40.21, Grade 350W 

 

903.05.02.04   Straightness Tolerance for Steel Piles 
All Steel piles shall conform to a straightness tolerance of 1.5mm maximum per 
metre of length. 
 
 
 

 
 



 
 

 
 

903.06  Equipment 
 

903.06.01 Hammers 
The hammers shall be capable of driving the piles to the prescribed depth or 
resistance without damaging the piles. 
 

903.06.02 Helmets and Striker Plates 
The helmet shall distribute the hammer energy evenly throughout the cross-
sectional area of the pile head. 

 
903.06.03 Leads 

Leads supplied will be with a fixed and rigid 
 
903.06.04 Followers 

Followers will not be used on site.  
 

903.07  Construction 
 
903.07.01 Transportation, Handling, Storage 

Piles shall be transported, stored and handled in such a manner that damage and 
distortion is prevented and the strength and integrity are maintained. 

903.07.02.01  Driven Piles: Pile Driving Requirement & Restrictions 
Piles shall be installed at the locations indicated and to the set or depth specified 
without being damaged.  
Pre-drilling is not required. 
Piles shall not be driven within a radius of 8m of concrete, which is in place for less 
than 72 hours. Piles shall not be driven within a radius of 15m of concrete, which 
is in place for less than 72 hours without the approval of the contract administrator. 
Piles shall not be forced into proper alignment by use of excessive manipulation. 
Pile damage due to excessive driving shall be avoided. 
 

903.07.02.02 Driving Shoes 
Driving/pile shoes shall be used to protect piles due to anticipated hard driving.   
Driving shoes shall be welded in accordance with the Contract Documents.  
Piles shall have driving shoes as approved.  
 
 
 
 



 
 

 
 

903.07.02.07.05  Hammer Performance 
When requested by the Contract Administrator, the hammer performance shall be 
verified using the Pile Driving Analyzer. GFL shall provide the equipment for 
testing as directed by the Contract Administrator. Hammer performance shall be 
verified to ensure that the actual potential energy is not less than 90% of the stated 
potential energy. Should the verification test confirm GFL’s chosen equipment to 
be acceptable, the client will be responsible for all associated cost.  Testing of piles 
shall be witnessed by Project Co’s contract administrator and third party appointed 
by Project Co. 
 

903.07.02.07.06    Retapping Tests on Piles 
Piles shall be retapped no sooner than 24 hours after installation of the individual 
pile to confirm that the ultimate axial resistance has been sustained. 

903.07.02.07.07     Retapping and Redriving Piles  
When the retapping tests indicate that the ultimate axial resistance has not been 
achieved on any one pile, all piles in the group shall be retapped. Where the 
retapping reveals that the ultimate axial resistance of the piles has not been 
achieved, the piles that have not achieved the ultimate axial resistance shall be 
redriven to the specified resistance. Where piles have risen, the piles shall be 
redriven to the original depth. The Contract Administrator shall provide direction 
should piles need to be driving past the specified elevation to achieve the initial set 
dertermined by the Hiley Formula. 
 The client shall be responsible for all costs associated with redriving piles. 

903.07.02.03.01  General 
Any damaged material shall be cut-off prior to splicing.  

 
903.07.02.07.01 Monitoring Driven Piles 

The piles will be driven by GFL and monitored by the general contractor’s Q.V.E.’s 
designated representative.  Pile driving records shall be obtained for all piles, 
certified by the Quality Verification Engineer and submitted to Project Co’s 
contract administrator. 
 

903.07.02.07.02          Driving to a Specified Elevation 

Piles shall be driven to an elevation specified in the Contract Documents.  Initial 
pile will be driven to specified elevation and load shall be verified using the Hiley 
Formula.  All other piles will be driven to specified elevation and verified using the 
set determined by initial Hiley Formula. 
Piles shall not be overdriven as per 903.07.02.07.01.  Should the piles achieve a set 
of 20 blows per inch above the specified elevation, the Hiley Formula shall be used 



 
 

 
 

to determine the capacity of the pile.  All other piles shall be driven to set or 
specified elevation, whichever is achieved first.  

903.07.05  Tolerances 
903.07.05.01 Driven Piles 

1) Cut off +/- 25mm from within elevation shown on the contract documents. 
2) Deviation from vertical not more than 1 in 50. Except in the case of a pile cap or 

footing supporting only a single row of piles the deviation shall not be more than 1 
in 75. 

3) The deviation from the specified inclination for battered piles shall not exceed 1 in 
25. 

4) Horizontal location not more than 75mm from their designed positions at the 
working level of the piling rig. 

5) The center of the pile at the junction with the pile cap shall be within 150mm 
measured horizontally of that specified except in the case of a pile cap or footing 
supported on a single row of piles the deviation shall not be more than 75mm 
measured horizontally in the direction of the span. 
 

903.07.08 Quality Control 
903.07.08.03 Certificate of Conformance 

Upon completion of the work, Project Co’s contract administrator and Project Co 
appointee QVE representative will submit a certificate of conformance signed and 
sealed by the QVE stating that the work is in general conformance with the contract 
documents and specifications.  A copy shall be furnished to GFL.  It is imperative 
that Project Co’s QVE is experienced in projects requiring similar pile driving 
methods and testing. 
Non-conformance caused by boulders or sloping bedrock will be reviewed by the 
CA for acceptability. Remedial work to correct problems due to conditions beyond 
GFL control will be at the direction of the CA Such work will be deemed extra and 
suitable remuneration will be negotiated prior to commencement of the work. 
 

 

Equipment List 
Anticipated equipment is as follows: 
Liebherr LRH 100 
Equipment information has been attached to this procedure. Should alternative equipment 
be chosen for the project, applicable information will be submitted for review. 

 



(Please refer to Page 2 if clarification is required.)

Contract Information
District: Region:

Assignment No.: Location:

Pile Details
Pile No. and Location HP Design Capacity: 3600 kN
Size: Mass: kg/m Pile Shoe YES Batter 0

m Spliced 1 2 3 4 5 6
Total Length of Pile being driven after splicing: 33

Design Tip Elev.:
Hammer Details

Rated Energy:
kg Fall(h)

kg Mass of Mechanical hammer Ram (W) 7000

Ground Elevation at Pile Locations: Driving record: Date(s):

Length in 
ground (m)

Penetration 
Blows/0.2m

Length in 
ground (m)

Penetration 
Blows / 0.2m

Length in 
ground (m)

Penetration 
Blows / 0.2m

Length in 
ground (m)

Penetration 
Blows / 0.2m

Length in 
ground (m)

Penetration 
Blows / 0.2m

Length in 
ground (m)

Penetration 
Blows / 0.2m

Length in 
ground (m)

Penetration 
Blows / 0.2m

0.2 21 6.2 7 12.2 10 18.2 6 24.2 7 30.2 13 36.2

0.4 3 6.4 9 12.4 12 18.4 8 24.4 9 30.4 13 36.4

0.6 4 6.6 10 12.6 13 18.6 6 24.6 8 30.6 17 36.6

0.8 5 6.8 13 12.8 13 18.8 8 24.8 8 30.8 13 36.8

1.0 6 7.0 11 13.0 10 19.0 7 25.0 8 31.0 12 37.0

1.2 7 7.2 9 13.2 11 19.2 7 25.2 7 31.2 7 37.2

1.4 6 7.4 9 13.4 10 19.4 7 25.4 7 31.4 12 37.4

1.6 3 7.6 8 13.6 10 19.6 8 25.6 7 31.6 13 37.6

1.8 2 7.8 8 13.8 11 19.8 8 25.8 6 31.8 18 37.8

2.0 2 8.0 8 14.0 10 20.0 7 26.0 8 32.0 38.0

2.2 1 8.2 8 14.2 11 20.2 7 26.2 7 32.2 38.2

2.4 2 8.4 7 14.4 10 20.4 8 26.4 8 32.4 38.4

2.6 2 8.6 7 14.6 10 20.6 7 26.6 10 32.6 38.6

2.8 2 8.8 6 14.8 10 20.8 8 26.8 10 32.8 38.8

3.0 4 9.0 5 15.0 9 21.0 7 27.0 9 33.0 39.0

3.2 4 9.2 6 15.2 10 21.2 7 27.2 9 33.2 39.2

3.4 5 9.4 5 15.4 5 21.4 7 27.4 11 33.4 39.4

3.6 5 9.6 8 15.6 8 21.6 8 27.6 10 33.6 39.6

4.0 5 10.0 7 16.0 8 22.0 7 28.0 9 34.0 40.0

4.2 6 10.2 6 16.2 8 22.2 6 28.2 10 34.2 40.2

4.4 5 10.4 7 16.4 8 22.4 6 28.4 10 34.4 40.4

4.6 12 10.6 7 16.6 7 22.6 7 28.6 10 34.6 40.6

4.8 14 10.8 6 16.8 7 22.8 8 28.8 9 34.8 40.8

5.0 11 11.0 7 17.0 7 23.0 8 29.0 10 35.0 41.0

5.2 12 11.2 7 17.2 8 23.2 7 29.2 9 35.2 41.2

5.4 15 11.4 7 17.4 8 23.4 8 29.4 10 35.4 41.4

5.6 11 11.6 11 17.6 8 23.6 8 29.6 11 35.6 41.6

5.8 9 11.8 10 17.8 7 23.8 9 29.8 14 35.8 41.8

6.0 8 12.0 10 18.0 7 24.0 9 30.0 16 36.0 42.0

Instructions for completing Pile Driving Record Form

Mechanical Hammer Type:
Drop Hammer Mass (W): 32,000

Hammer Cushion Details:

H40/7 Hydraulic Hammer 55,000

600
Joules/Blow

kg    Follower used:

Final Pile Length 
after Cut-off

31.6

PLT-1 04-Nov-19

N/A N/APile Cushion Details:

216.2 m

Joules/Blow
NA m    Energy (Wgh)*NA

Pile Type:

16.8

247.7 m

310 110

Cut-off Elevation: 247.4 215.9Actual Tip Elev.:

Initial Pile Length:

Ministry of 
Transportation

Bridge Construction - Pile Driving Record

2017-E-0076
30X-0178/B1, 30X-0178/B2 

Central
Barrie, Ontario2017 E 0076

Mass of Anvil:

GFL 

Contract No.:
Str. Site No.:
Piling Contractor:

-

PLT-1

Yes No

PH-D-205 Aug-09



1)
required for each pier or abutment. Piles driven vertically should be selected where possible.

2)

3)

4)
a) Contract Information - this must be completed in its entirety
b) Pile Details : - show number of pile in pile in group

- location refers to structure element (eg. N. Abutment, E. Pier etc.)
Batter - indicate slope of batter (eg. 3:1/  4:1 / vertical)
Length - refer to sketch I below for definition of terms used.

c) Hammer Details: Cushioning details - describe materials and thicknesses 
  (eg. Micarta 50mm / Plywood 25mm / Micarta 50mm)
  See sketch II below for explanation.

Sketch I

 < hammer (Ram)
Cut off Elev.>

splice #2

< Helmet or Anvil
< Helmet Cushion

splice #1

< Pile Cushion 
   (generally used for 
    timber or concrete 
    piles)

Pile

Shoe >

Tip elevation>

Pile No. Location  

Sketch II

initial 
length of 

pile 

Where SS 3-10 or SS 3-11 applies to the contract, this form must be completed in its entirety.

Where SS 3-10 or SS 3-11 does not apply to the contract, "Record of Last 100mm of 
Penetration" is not required, but the rest of the "Pile Drving Record" is required.

Explanation of information requested is given below:

This form must be completed for at least every tenth pile in a group but at least one is 

Total 
length of 
installed 

pile

Total 
length of 

pile 
during 
driving

Ground elevation   
at pile location >

PH-D-205 Aug-09





HILEY CALCULATION
Beginning of Restrike
November 4, 2019

Hiley Formula for Double-acting, Differential-acting Steam and Diesel Hammers:

Length of Pile (m) 33 m As per Pile Installation Record
Mass of Piston/Ram 7000 kg As per Hydraulic Hammer H40/7 Specification
Mass of Pile 3630 kg For HP310x110 M pile  = L *110kg/m 
Mass of Anvil 600 kg Assumed - See Note 1
Mass of Pile + Anvil 4230 kg
Coefficient of Restitution 0.55 - No cushion
Efficiency of Blow 0.74 -

Efficiency Based on Manufacturer's Gross Rated Energy 1 - Assumed for Hydraulic Hammer
Energy of Hammer Blow (Wgh) 28,000 joules For 40 Blows per Minute (i.e. Max Stroke) From Specifications
Measured Penetration of Pile Per Hammer Blow 7.0 mm From Hiley Graph
Measured Rebound of Pile Per Hammer Blow 11.5 mm From Hiley Graph
Ultimate Pile Capacity 1625 kN

Notes:
1. As per Standard Drawing SS103-11, assume mass of anvil = 600 kg unless otherwise noted. 
2. As per Standard Drawing SS103-11, e = 0.32 for steel with cushion, 0.55 for steel without cushion, 0.25 for timber

𝑅𝑅 =
𝑛𝑛𝑒𝑒𝑓𝑓𝐸𝐸

𝑆𝑆 + 𝐶𝐶/2

𝑛𝑛 =
𝑊𝑊 + 𝑃𝑃𝑒𝑒2

𝑊𝑊 + 𝑃𝑃
𝐿𝐿

𝑃𝑃
𝑒𝑒

𝑊𝑊
𝑀𝑀𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
𝑀𝑀𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

𝑛𝑛

𝑒𝑒𝑓𝑓

𝐶𝐶

𝐸𝐸
𝑆𝑆

𝑅𝑅



HILEY CALCULATION
Beginning of Restrike
November 4, 2019

Hiley Formula for Double-acting, Differential-acting Steam and Diesel Hammers:

Length of Pile (m) 33 m As per Pile Installation Record
Mass of Piston/Ram 7000 kg As per Hydraulic Hammer H40/7 Specification
Mass of Pile 3630 kg For HP310x110 M pile  = L *110kg/m 
Mass of Anvil 600 kg Assumed - See Note 1
Mass of Pile + Anvil 4230 kg
Coefficient of Restitution 0.55 - No cushion
Efficiency of Blow 0.74 -

Efficiency Based on Manufacturer's Gross Rated Energy 1 - Assumed for Hydraulic Hammer
Energy of Hammer Blow (Wgh) 28,000 joules For 40 Blows per Minute (i.e. Max Stroke) From Specifications
Measured Penetration of Pile Per Hammer Blow 7.0 mm From Hiley Graph
Measured Rebound of Pile Per Hammer Blow 11.5 mm From Hiley Graph
Ultimate Pile Capacity 1625 kN

Notes:
1. As per Standard Drawing SS103-11, assume mass of anvil = 600 kg unless otherwise noted. 
2. As per Standard Drawing SS103-11, e = 0.32 for steel with cushion, 0.55 for steel without cushion, 0.25 for timber

𝑅𝑅 =
𝑛𝑛𝑒𝑒𝑓𝑓𝐸𝐸

𝑆𝑆 + 𝐶𝐶/2
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𝑊𝑊 + 𝑃𝑃𝑒𝑒2
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Hwy 400/Essa Road 
Appendix D – Pile Installation Photographs 

 

 

Project No.: 18105050   1 

 

 

 
 

 
 

 
 
 
 
 
 

 
 
 

Photograph 1: Installing H-40/7 Hydraulic Hammer 

Photograph 2: One of the Two Pile Driving “Shoes”  



Hwy 400/Essa Road 
Appendix D – Pile Installation Photographs 

 

 

Project No.: 18105050  2 

 

 

 
 
 
 

 

 
 
 
 
 

 
 
 

Photograph 3: Interval Markings (20 cm) on H-Pile Lengths  

Photograph 4: Positioning of Pile 



Hwy 400/Essa Road 
Appendix D – Pile Installation Photographs 

 

 

Project No.: 18105050  3 

 

 

 
 
 
 
 

 

 
 
 
 
 

 
 

Photograph 5: Pile Driving of First Pile Segment (18 m length) 

Photograph 6: Lifting of Second Pile Segment (18 m length) 



Hwy 400/Essa Road 
Appendix D – Pile Installation Photographs 

 

 

Project No.: 18105050  4 

 

 

 
 
 
 
 

 
 
 
 
 

 
 
 

Photograph 7: Welding of Pile Segment 1 and Pile Segment 2  

Photograph 8: Setup of Hiley Test and PDA Test Equipment  



Hwy 400/Essa Road 
Appendix D – Pile Installation Photographs 
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Photograph 9: Final driven Elevation of Pile to 31.8 m  



September 25, 2020 18105050-PLT 

 

 
 

  

 

APPENDIX E 

Static Pile Load Test Arrangements 
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Hwy 400/Essa Road 
Appendix E – Load Test Arrangement 
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Photograph 1: Micropile Rods Prepared for Installation  

Photograph 2: Casing Installation for Micropiles 
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Photograph 3: Grout Injection at Micropile MP-1A 

Photograph 4: Anchor rods prepared for installation of Micropile 
MP-2A 



Hwy 400/Essa Road 
Appendix E – Load Test Arrangement 

 

 

Project No.: 18105050  3 

 

 
 

 
 
 
 

 
 

 
 
 
 

 
 

Photograph 5: Micropile MP-1A  

Photograph 6: Installation of Anchor Rod for Micropile MP-2A 
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Photograph 7: Test pile TP-1 and Micropiles MP-1A, MP-1B and MP-
2A  

Photograph 8: Test Pile TP-1 and Micropiles MP-1A, MP-1B at 
bottom left to right and Micropiles MP-2A and MP-2B at top left to 
right  
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Photograph 9: Silt Fence 

Photograph 10: Pile Load Testing Site seen from Highway 400 
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Photograph 12: Reaction Frame with Test Pile Cut to Below 
Existing Ground Surface 

Photograph 11: Reaction Frame Assembled 
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Photograph 13: Reaction Frame Setup with Tent 

Photograph 14: Load Cell and Jack Setup 
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Photograph 15: Wire line Setup  



September 25, 2020 18105050-PLT 

 

 
 

  

 

APPENDIX F 

Static Pile Load Test Results 
 

 

 



April 2020  18105050-PLT

Survey Monitoring of Micropiles  
Static Pile Load Testing: Procedure A - Quick Test
December 10, 2019

Time MP-1A MP-1B MP-2A MP-2B
1115 0 0 10 5
1130 10 10 5 5
1145 0 0 0 0
1200 0 5 0 0
1215 0 0 0 0
1230 0 0 0 0
1245 0 0 0 0
1300 0 0 0 0
1315 0 0 0 0
1330 0 0 0 0
1345 0 0 0 0
1400 0 0 0 0
1415 0 0 0 0
1430 0 0 0 0
Total 10 15 15 10

Movement (mm)

Page 1 of 1

Note: 1. Time is in 24-hour format



April 2020               18105050-PLT

STATIC PILE LOAD TEST RECORD - PROCEDURE A - QUICK TEST

Project: Highway 400 and Essa Pile Type/Size: HP310x110 Golder Staff A.Poliacik / C.Comish Target Load (kN): 3600
Project No.: 18105050 Pile embedment / Stickup (m):31.8 / -0.1 Contractor: GFL Max tolerable Mvmt : 10-15% of Pile Width (45 mm)
Test Date: December 10, 2019 Procedure : A Client: Stantec / MTO Max Rate of Mvmt: 0.0002 in per min . 0.004 mm per min

START
Cumulative 
Time (hrs)

TIME
Reading 

(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

LOADING
0 0.0 11:05 34 150 6.045 17.297 59.487 10.719
1 0.0 11:06 145
2 0.0 11:07 145 6.020 0.025 17.297 0.000 59.487 0.000 10.744 -0.025 0.000
4 0.1 11:09 29 130 6.033 0.013 17.297 0.000 59.500 -0.013 10.744 -0.025 -0.006
8 0.1 11:13 127 6.045 0.000 17.272 0.025 59.500 -0.013 10.744 -0.025 -0.003

15 0.3 11:20 28 125 6.083 -0.038 17.285 0.013 59.512 -0.025 10.795 -0.076 -0.032 5.561
0 0.3 11:20 65 290 5.144 0.902 16.408 0.889 58.115 1.372 11.875 -1.156 0.502
1 0.3 11:21 290
2 0.3 11:22 290 5.105 0.940 16.345 0.953 58.115 1.372 11.875 -1.156 0.527
4 0.3 11:24 290 5.080 0.965 16.332 0.965 58.115 1.372 11.877 -1.158 0.536
8 0.4 11:28 290 5.080 0.965 16.332 0.965 58.115 1.372 11.875 -1.156 0.537 5.560 1.000

15 0.5 11:35 290 5.080 0.965 16.332 0.965 58.115 1.372 11.877 -1.158 0.536 5.559 2.000
0 0.5 11:35 106 471 3.480 2.565 14.859 2.438 56.210 3.277 9.779 0.940 2.305 5.558 3.000
1 0.5 11:36 467 3.454 2.591 14.834 2.464 56.210 3.277 9.779 0.940 2.318
2 0.5 11:37 464 3.454 2.591 14.834 2.464 56.210 3.277 9.754 0.965 2.324
4 0.6 11:39 462 3.429 2.616 14.757 2.540 56.210 3.277 9.754 0.965 2.350 5.558 3.000
8 0.6 11:43 100 443 3.404 2.642 14.757 2.540 56.210 3.277 9.754 0.965 2.356 5.558 3.000

15 0.8 11:50 99 440 3.404 2.642 14.757 2.540 56.210 3.277 9.754 0.965 2.356
0 0.8 11:50 139 620 1.727 4.318 13.259 4.039 54.356 5.131 5.156 5.563 4.763 5.557 4.000
1 0.8 11:51 138 615 1.702 4.343 13.246 4.051 54.356 5.131 5.131 5.588 4.778
2 0.8 11:52 613 1.676 4.369 13.246 4.051 54.356 5.131 5.118 5.601 4.788 5.556 5.000
4 0.8 11:54 611
8 0.9 11:58 137 607 1.676 4.369 13.208 4.089 54.356 5.131 5.118 5.601 4.797 5.556 5.000

15 1.0 12:05 136 603 1.651 4.394 13.183 4.115 54.331 5.156 5.334 5.385 4.763 5.556 5.000
0 1.0 12:05 179 794 0.000 6.045 11.862 5.436 50.978 8.509 3.124 7.595 6.896 5.554 7.000
1 1.0 12:06 782
2 1.0 12:07 173 770 -0.025 6.071 11.862 5.436 50.978 8.509 3.124 7.595 6.902 5.554 7.000
4 1.1 12:09 765 -0.025 6.071 11.862 5.436 50.978 8.509 3.124 7.595 6.902 5.554 7.000
8 1.1 12:13 171 760 -0.025 6.071 11.862 5.436 50.978 8.509 3.124 7.595 6.902

15 1.3 12:20 171 762 -0.025 6.071 11.849 5.448 50.978 8.509 3.124 7.595 6.906 5.554 7.000

GAUGE 
READING 

(KIP)

Actual Applied 
Load (kN)

PILE MOVEMENT

DIAL # 1 DIAL #2 DIAL #3 DIAL #4
Average Cumulative 

Displacement
(mm)

WIRE LINE

1 180

LO
AD

 N
O

. TIME

Target 
Load (KN)

2 360

3 540

4 720

5 900



April 2020               18105050-PLT

STATIC PILE LOAD TEST RECORD - PROCEDURE A - QUICK TEST

Project: Highway 400 and Essa Pile Type/Size: HP310x110 Golder Staff A.Poliacik / C.Comish Target Load (kN): 3600
Project No.: 18105050 Pile embedment / Stickup (m):31.8 / -0.1 Contractor: GFL Max tolerable Mvmt : 10-15% of Pile Width (45 mm)
Test Date: December 10, 2019 Procedure : A Client: Stantec / MTO Max Rate of Mvmt: 0.0002 in per min . 0.004 mm per min

START
Cumulative 
Time (hrs)

TIME
Reading 

(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

GAUGE 
READING 

(KIP)

Actual Applied 
Load (kN)

PILE MOVEMENT

DIAL # 1 DIAL #2 DIAL #3 DIAL #4
Average Cumulative 

Displacement
(mm)

WIRE LINE

LO
AD

 N
O

. TIME

Target 
Load (KN)

0 1.3 12:20 226 1005 -2.184 8.230 9.804 7.493 47.727 11.760 0.521 10.198 9.420 5.552 9.000
1 1.3 12:21 997
2 1.3 12:22 989 -2.210 8.255 9.779 7.518 47.701 11.786 0.508 10.211 9.442 5.552 9.000
4 1.3 12:24 219 973 -2.235 8.280 9.716 7.582 47.701 11.786 0.495 10.224 9.468 5.552 9.000
8 1.4 12:28 218 968 -2.261 8.306 9.703 7.595 47.676 11.811 0.483 10.236 9.487 5.552 9.000

15 1.5 12:35 217 964 -2.261 8.306 9.703 7.595 47.650 11.836 0.483 10.236 9.493 5.552 9.000
0 1.5 12:35 272 1208 -4.470 10.516 7.696 9.601 45.288 14.199 -2.108 12.827 11.786 5.550 11.000
1 1.5 12:36 1197
2 1.5 12:37 267 1186 -4.483 10.528 7.671 9.627 45.288 14.199 -2.108 12.827 11.795 5.550 11.000
4 1.6 12:39 266 1181 -4.496 10.541 7.645 9.652 45.263 14.224 -2.134 12.852 11.817 5.550 11.000
8 1.6 12:43 264 1176 -4.509 10.554 7.633 9.665 45.237 14.249 -2.134 12.852 11.830 5.550 11.000

15 1.8 12:50 263 1169 -4.534 10.579 7.620 9.677 45.212 14.275 -2.146 12.865 11.849 5.550 11.000
0 1.8 12:50 313 1391 -6.452 12.497 5.817 11.481 43.155 16.332 -4.343 15.062 13.843 5.548 13.000
1 1.8 12:51 1383
2 1.8 12:52 1374 -6.502 12.548 5.791 11.506 43.129 16.358 -4.343 15.062 13.868 5.548 13.000
4 1.8 12:54 305 1356 -6.502 12.548 5.766 11.532 42.875 16.612 -4.369 15.088 13.945 5.548 13.000
8 1.9 12:58 303 1347 -6.528 12.573 5.740 11.557 43.078 16.408 -4.394 15.113 13.913

15 2.0 1:05 301 1339 -6.541 12.586 5.728 11.570 43.078 16.408 -4.394 15.113 13.919 5.548 13.000
0 2.0 1:05 355 1578 -8.776 14.821 3.505 13.792 40.615 18.872 -6.883 17.602 16.272 5.546 15.000
1 2.0 1:06 1570
2 2.0 1:07 1562 -8.814 14.859 3.480 13.818 40.589 18.898 -6.896 17.615 16.297
4 2.1 1:09 347 1545 -8.865 14.910 3.429 13.868 40.589 18.898 -6.909 17.628 16.326 5.546 15.000
8 2.1 1:13 345 1534 -8.890 14.935 3.404 13.894 40.513 18.974 -6.947 17.666 16.367

15 2.3 1:20 344 1529 -8.890 14.935 3.366 13.932 40.513 18.974 -6.960 17.678 16.380 5.545 16.000
0 2.3 1:20 402 1788 -11.455 17.501 0.838 16.459 37.770 21.717 -9.703 20.422 19.025 5.543 18.000
1 2.3 1:21 1776
2 2.3 1:22 1764 -11.506 17.551 0.762 16.535 37.719 21.768 -9.728 20.447 19.075 5.543 18.000
4 2.3 1:24 391 1740 -11.557 17.602 0.737 16.561 37.668 21.819 -9.779 20.498 19.120 5.543 18.000
8 2.4 1:28 389 1729 -11.570 17.615 0.686 16.612 37.643 21.844 -9.817 20.536 19.152 5.543 18.000

15 2.5 1:35 387 1722 -11.595 17.640 0.673 16.624 37.617 21.869 -9.817 20.536 19.167 5.543 18.000

6 1080

7 1260

8 1440

9 1620

10 1800



April 2020               18105050-PLT

STATIC PILE LOAD TEST RECORD - PROCEDURE A - QUICK TEST

Project: Highway 400 and Essa Pile Type/Size: HP310x110 Golder Staff A.Poliacik / C.Comish Target Load (kN): 3600
Project No.: 18105050 Pile embedment / Stickup (m):31.8 / -0.1 Contractor: GFL Max tolerable Mvmt : 10-15% of Pile Width (45 mm)
Test Date: December 10, 2019 Procedure : A Client: Stantec / MTO Max Rate of Mvmt: 0.0002 in per min . 0.004 mm per min

START
Cumulative 
Time (hrs)

TIME
Reading 

(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

GAUGE 
READING 

(KIP)

Actual Applied 
Load (kN)

PILE MOVEMENT

DIAL # 1 DIAL #2 DIAL #3 DIAL #4
Average Cumulative 

Displacement
(mm)

WIRE LINE

LO
AD

 N
O

. TIME

Target 
Load (KN)

0 2.5 1:35 448 1993 -14.326 20.371 -2.057 19.355 34.696 24.790 -12.725 23.444 21.990 5.540 21.000
1 2.5 1:36 1978 -14.376 20.422 -2.134 19.431 34.646 24.841 -12.776 23.495 22.047 5.540 21.000
2 2.5 1:37 1962 -14.478 20.523 -2.210 19.507 34.620 24.867 -12.776 23.495 22.098
4 2.6 1:39 434 1932 -14.478 20.523 -2.210 19.507 34.595 24.892 -12.827 23.546 22.117 5.540 21.000
8 2.6 1:43 432 1919 -14.529 20.574 -2.286 19.583 34.519 24.968 -12.903 23.622 22.187 5.540 21.000

15 2.8 1:50 430 1912 -14.580 20.625 -2.311 19.609 34.468 25.019 -12.929 23.647 22.225 5.540 21.000
0 2.8 1:50 496 2205 -17.983 24.028 -5.461 22.758 31.191 28.296 -16.307 27.026 25.527 5.536 25.000
1 2.8 1:51 2200
2 2.8 1:52 2194 -17.882 23.927 -5.588 22.885 31.090 28.397 -16.332 27.051 25.565 5.536 25.000
4 2.8 1:54 2183 -17.932 23.978 -5.639 22.936 31.064 28.423 -16.408 27.127 25.616
8 2.9 1:58 2161 -17.958 24.003 -5.664 22.962 31.013 28.473 -16.459 27.178 25.654 5.536 25.000

15 3.0 2:05 2122 -18.085 24.130 -5.817 23.114 30.886 28.600 -16.510 27.229 25.768 5.536 25.000
20 3.1 2:10 471 2094 -18.110 24.155 -5.817 23.114 30.886 28.600 -16.510 27.229 25.775
0 3.1 2:10 536 2383 -20.955 27.000 -8.700 25.997 27.991 31.496 -19.558 30.277 28.692 5.533 28.000
1 3.1 2:11 2376
2 3.1 2:12 2368 -21.057 27.102 -8.738 26.035 27.940 31.547 -19.609 30.328 28.753 5.533 28.000
4 3.2 2:14 2354 -21.107 27.153 -8.763 26.060 27.889 31.598 -19.685 30.404 28.804
8 3.2 2:18 2324 -21.133 27.178 -8.839 26.137 27.813 31.674 -19.710 30.429 28.854 5.533 28.000

15 3.3 2:25 511 2273 -21.234 27.280 -8.915 26.213 27.711 31.775 -19.812 30.531 28.950 5.533 28.000
UNLOADING

0 3.3 3:00 479 2129 42.469 27.076 54.737 26.060 27.889 31.598 43.942 30.277 28.753 5.534 27.000
1 3.4 3:01 2129 42.469 27.076 54.737 26.060 27.889 31.598 43.942 30.277 28.753
2 3.4 3:02 2129 42.469 27.076 54.737 26.060 27.889 31.598 43.942 30.277 28.753
4 3.4 3:04 2129 42.469 27.076 54.762 26.035 27.889 31.598 43.955 30.264 28.743
8 3.5 3:08 479 2131 42.469 27.076 54.762 26.035 27.889 31.598 43.967 30.251 28.740 5.534 27.000

15 3.6 3:15 479 2131 42.494 27.051 54.762 26.035 27.889 31.598 43.967 30.251 28.734
0 3.6 3:15 389 1730 43.790 25.756 55.829 24.968 28.981 30.505 47.777 26.441 26.918 5.535 26.000
1 3.6 3:16 1733 80.797 59.487 74.219
2 3.6 3:17 390 1735 43.790 25.756 55.829 24.968 29.007 30.480 47.777 26.441 26.911
4 3.7 3:19 1736 43.790 25.756 55.855 24.943 29.007 30.480 47.803 26.416 26.899 5.535 26.000
8 3.7 3:23 1737 43.790 25.756 55.867 24.930 29.020 30.467 47.828 26.391 26.886 5.535 26.000

15 3.8 3:30 391 1739 43.790 25.756 55.880 24.917 29.032 30.455 47.866 26.353 26.870 5.535 26.000

11 1980

12
2160

13 2340

1 1950

2 1560



April 2020               18105050-PLT

STATIC PILE LOAD TEST RECORD - PROCEDURE A - QUICK TEST

Project: Highway 400 and Essa Pile Type/Size: HP310x110 Golder Staff A.Poliacik / C.Comish Target Load (kN): 3600
Project No.: 18105050 Pile embedment / Stickup (m):31.8 / -0.1 Contractor: GFL Max tolerable Mvmt : 10-15% of Pile Width (45 mm)
Test Date: December 10, 2019 Procedure : A Client: Stantec / MTO Max Rate of Mvmt: 0.0002 in per min . 0.004 mm per min

START
Cumulative 
Time (hrs)

TIME
Reading 

(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

GAUGE 
READING 

(KIP)

Actual Applied 
Load (kN)

PILE MOVEMENT

DIAL # 1 DIAL #2 DIAL #3 DIAL #4
Average Cumulative 

Displacement
(mm)

WIRE LINE

LO
AD

 N
O

. TIME

Target 
Load (KN)

0 3.8 3:30 289 1286 46.507 23.038 58.344 22.454 31.674 27.813 50.673 23.546 24.213 5.537 24.000
1 3.9 3:31 1287 69.545 80.797 59.487 74.219
2 3.9 3:32 1288 69.545 80.797 59.487 74.219
4 3.9 3:34 1288 46.507 23.038 58.445 22.352 31.699 27.788 50.749 23.470 24.162 5.537 24.000
8 4.0 3:38 291 1294 46.507 23.038 58.801 21.996 31.687 27.800 50.749 23.470 24.076

15 4.1 3:45 291 1294 46.507 23.038 58.471 22.327 31.699 27.788 50.749 23.470 24.155 5.537 24.000
0 4.1 3:45 194 863 50.394 19.152 61.976 18.821 35.585 23.901 54.813 19.406 20.320 5.541 20.000
1 4.1 3:46 867 50.419 19.126 62.001 18.796 35.585 23.901 54.889 19.329 20.288
2 4.1 3:47 872 50.419 19.126 62.128 18.669 35.598 23.889 54.889 19.329 20.253 5.541 20.000
4 4.2 3:49 198 881 50.419 19.126 62.128 18.669 35.598 23.889 54.889 19.329 20.253 5.541 20.000
8 4.2 3:53 198 881 50.419 19.126 62.128 18.669 35.598 23.889 54.902 19.317 20.250 5.541 20.000

15 4.3 4:00 199 883 50.444 19.101 62.154 18.644 35.611 23.876 54.915 19.304 20.231 5.541 20.000
0 4.3 4:00 96 425 55.194 14.351 66.612 14.186 40.665 18.821 60.325 13.894 15.313 5.546 15.000
1 4.4 4:01 426 55.207 14.338 66.650 14.148 40.665 18.821 60.325 13.894 15.300
2 4.4 4:02 427 55.207 14.338 66.650 14.148 40.665 18.821 60.325 13.894 15.300
4 4.4 4:04 430 55.220 14.326 66.662 14.135 40.665 18.821 60.338 13.881 15.291 5.546 15.000
8 4.5 4:08 434 55.245 14.300 66.662 14.135 40.691 18.796 60.350 13.868 15.275 5.546 15.000

15 4.6 4:15 99 441 55.245 14.300 66.675 14.122 40.691 18.796 60.376 13.843 15.265 5.546 15.000
0 4.6 4:15 0 0 60.401 9.144 71.730 9.068 46.584 12.903 64.440 9.779 10.224 5.551 10.000
1 4.6 4:16 0 60.797 8.748 71.907 8.890 46.685 12.802 64.668 9.550 9.997 5.551 10.000
2 4.6 4:17 0 60.884 8.661 71.933 8.865 46.736 12.751 64.694 9.525 9.950 5.551 10.000
4 4.7 4:19 0 60.935 8.611 71.958 8.839 46.787 12.700 64.770 9.449 9.900
8 4.7 4:23 0 0 60.985 8.560 71.984 8.814 46.838 12.649 64.834 9.385 9.852 5.551 10.000

15 4.8 4:30 0 61.138 8.407 72.034 8.763 46.888 12.598 64.897 9.322 9.773

DIAL GAUGE SETUP:

Dial Gauge #1 ACPG35

Dial Gauge #2 ACPG26

Dial Gauge #3 25-3041

Dial Gauge #4 KXB634

3 1170

4 780

5 390

6 0



April 2020               18105050-PLT

STATIC PILE LOAD TEST RESULTS - PROCEDURE A - QUICK TEST FIGURE F-1

PILE No. PLT-1 DATE DRIVEN

PILE TYPE 310 mm x 110 mm

SHOE DETAILS NA

FINAL LENGTH DRIVEN 31.8 m

LENGTH AFTER CUT-OFF 31.7 m

EMBEDDED LENGTH 31.5 m

CUT-OFF ELEVATION 249.1 m

TIP ELEVATION 215.9 m

TEST No. 1

DATE 10-Dec-19

MAX LOAD APPLIED (kN) 2380

2600

ESTIMATED FAILURE (kN) (10% of Pile Diameter) 2300

04-Nov-19

LOAD TEST REULTS

ESTIMATED FAILURE (kN) (Davisson Method)
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April 2020  18105050-PLT

Survey Monitoring of Micropiles  
Static Pile Load Testing: Procedure B - Maintained Test
January 12 and 13, 2020

Time MP-1A MP-1B MP-2A MP-2B
1426 0 0 0 0
1440 0 0 0 0
1450 0 0 0 0
1500 0 0 0 0
1512 0 0 0 0
1522 0 0 0 0
1532 0 0 0 0
1542 0 0 0 0
1552 0 0 0 0
1602 0 0 0 0
1612 0 0 0 0
1624 0 0 0 0
1636 0 0 0 0
1648 0 0 0 0
1710 0 0 0 0
1740 0 0 0 0
1802 0 0 0 0
1835 0 0 0 0
1901 0 0 0 0
1945 0 0 0 0
2130 20 0 0 10
2210 0 10 0 0
2300 0 0 0 0
2330 0 0 0 0
2338 FAILED FAILED FAILED FAILED

Total* 20 10 0 10
*Prior to failure

Movement (mm)

Page 1 of 1

Note: 1. Time is in 24-hour format
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STATIC PILE LOAD TEST RECORD - PROCEDURE B - MAINTAINED TEST

Project: Highway 400 and Essa Pile Type/Size: HP310x110 Golder Staff: A.Poliacik / C.Comish Target Load (kN): 3600
Project No.: 18105050 Pile embedment / Stickup (m): 31.8 / -0.1 Contractor: GFL Max tolerable Mvmt : 10-15% of Pile Width (45 mm)
Test Date: January 13 and 14, 2020 Procedure : B Client: Stantec / MTO Max Rate of Mvmt: 0.0002 in per min . 0.004 mm per min

START
Cumulative Time 

(hrs)
TIME

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Rate of 
Displacement (per 
min, per interval)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Rate of 
Displacement (per 
min, per interval)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Rate of 
Displacement (per 
min, per interval)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Rate of 
Displacement (per 
min, per interval)

READING (m)
Cumulative 

Displacement 
(mm)

LOADING
AL 0 0.00 0 850 64 80.670 88.824 55.347 93.345 0.557

0 0.00 14:16 1355 450 77.521 3.150 - 85.928 2.896 - 52.527 2.819 - 90.195 3.150 3.004 0.554 0.030
5 0.08 14:21 1356 451 77.343 3.327 -0.036 85.801 3.023 -0.025 52.375 2.972 -0.030 90.018 3.327 -0.036 3.162 -0.032 0.554 0.030

10 0.17 14:26 1351 447 77.241 3.429 -0.020 85.750 3.073 -0.010 52.299 3.048 -0.015 89.916 3.429 -0.020 3.245 -0.017 0.554 0.030
20 0.33 14:36 1355 450 77.216 3.454 -0.003 85.649 3.175 -0.010 52.273 3.073 -0.003 89.891 3.454 -0.003 3.289 -0.004 0.554 0.030
40 0.67 14:56 1352 448 77.140 3.531 -0.004 85.573 3.251 -0.004 52.248 3.099 -0.001 89.814 3.531 -0.004 3.353 -0.003 0.553 0.040
60 1.00 15:16 1354 450 77.140 3.531 0.000 85.573 3.251 0.000 52.222 3.124 -0.001 89.814 3.531 0.000 3.359 0.000 0.553 0.040
0 1.00 15:18 1953 901 72.542 8.128 81.432 7.391 48.031 7.315 85.217 8.128 0.077 7.741 0.077 0.549 0.080
5 1.08 15:23 1952 901 72.441 8.230 -0.020 81.407 7.417 -0.005 47.955 7.391 -0.015 85.115 8.230 -0.020 7.817 -0.015 0.549 0.080

10 1.17 15:28 1950 899 72.390 8.280 -0.010 81.382 7.442 -0.005 47.879 7.468 -0.015 85.065 8.280 -0.010 7.868 -0.010 0.548 0.090
20 1.33 15:38 1949 899 72.365 8.306 -0.003 81.331 7.493 -0.005 47.879 7.468 0.000 85.014 8.331 -0.005 7.899 -0.003 0.548 0.090
0 1.33 15:42 2553 1347 67.920 12.751 77.572 11.252 44.348 10.998 80.823 12.522 11.881 0.545 0.120
5 1.42 15:47 2550 1345 67.767 12.903 -0.030 77.521 11.303 -0.010 44.272 11.074 -0.015 80.670 12.675 -0.030 11.989 -0.022 0.544 0.130

10 1.50 15:52 2549 1344 67.691 12.979 -0.015 77.470 11.354 -0.010 44.221 11.125 -0.010 80.594 12.751 -0.015 12.052 -0.013 0.544 0.130
20 1.67 16:02 2552 1346 67.615 13.056 -0.008 77.419 11.405 -0.005 44.196 11.151 -0.003 80.518 12.827 -0.008 12.109 -0.006 0.544 0.130
40 2.00 16:22 2554 1348 67.564 13.106 -0.003 77.495 11.328 44.196 11.151 0.000 80.467 12.878 -0.003 12.116 -0.002 0.544 0.130
0 2.00 16:29 3163 1793 63.424 17.247 73.914 14.910 40.919 14.427 76.708 16.637 15.805 0.539 0.180
5 2.08 16:34 3170 1798 63.195 17.475 -0.046 73.711 15.113 -0.041 40.742 14.605 -0.036 76.429 16.916 -0.056 16.027 -0.044 0.539 0.180

10 2.17 16:39 3174 1801 63.043 17.628 -0.030 73.609 15.215 -0.020 40.640 14.707 -0.020 76.302 17.043 -0.025 16.148 -0.024 0.539 0.180
20 2.33 16:49 3173 1800 62.941 17.729 -0.010 73.520 15.304 -0.009 40.538 14.808 -0.010 76.200 17.145 -0.010 16.246 -0.010 0.539 0.180
40 2.67 17:09 3173 1800 62.814 17.856 -0.006 73.381 15.443 -0.007 40.462 14.884 -0.004 76.073 17.272 -0.006 16.364 -0.006 0.539 0.180
60 3.00 17:29 3173 1800 62.814 17.856 0.000 73.330 15.494 -0.003 40.437 14.910 -0.001 75.895 17.450 16.427 -0.001 0.539 0.180
0 3.00 17:35 3797 2249 58.039 22.631 69.469 19.355 37.186 18.161 71.984 21.361 20.377 0.538 0.190
5 3.08 17:40 3800 2251 57.658 23.012 -0.076 69.393 19.431 -0.015 36.932 18.415 -0.051 71.628 21.717 -0.071 20.644 -0.053 0.538 0.190

10 3.17 17:45 3793 2246 57.556 23.114 -0.020 69.063 19.761 -0.066 36.830 18.517 -0.020 71.552 21.793 -0.015 20.796 -0.030 0.538 0.190
20 3.33 17:55 3797 2249 57.353 23.317 -0.020 68.872 19.952 -0.019 36.678 18.669 -0.015 71.374 21.971 -0.018 20.977 -0.018 0.538 0.190
40 3.67 18:15 3796 2248 57.201 23.470 -0.008 68.707 20.117 -0.008 36.525 18.821 -0.008 71.247 22.098 -0.006 21.126 -0.007 0.538 0.190
60 4.00 18:35 3797 2249 57.074 23.597 -0.006 68.580 20.244 -0.006 36.424 18.923 -0.005 71.120 22.225 -0.006 21.247 -0.006 0.538 0.190
80 4.33 18:55 3799 2250 57.010 23.660 -0.003 68.478 20.345 -0.005 36.347 18.999 -0.004 71.069 22.276 -0.003 21.320 -0.004 0.538 0.190

DIAL #4 Average 
Cumulative 

Displacement 
(mm)

Average  
Rate of 

Displacement 
(mm)

WIRE LINE

1 450

#S
PI

LL
!

TIME

Target Load 
(KN)

GAUGE 
READING 
(Digits)

Actual Applied 
Load (kN)

PILE MOVEMENT

DIAL # 1 DIAL #2 DIAL #3

2 900

3 1350

4 1800

5 2250



April 2020  18105050-PLT

STATIC PILE LOAD TEST RECORD - PROCEDURE B - MAINTAINED TEST

Project: Highway 400 and Essa Pile Type/Size: HP310x110 Golder Staff: A.Poliacik / C.Comish Target Load (kN): 3600
Project No.: 18105050 Pile embedment / Stickup (m): 31.8 / -0.1 Contractor: GFL Max tolerable Mvmt : 10-15% of Pile Width (45 mm)
Test Date: January 13 and 14, 2020 Procedure : B Client: Stantec / MTO Max Rate of Mvmt: 0.0002 in per min . 0.004 mm per min

START
Cumulative Time 

(hrs)
TIME

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Rate of 
Displacement (per 
min, per interval)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Rate of 
Displacement (per 
min, per interval)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Rate of 
Displacement (per 
min, per interval)

Reading 
(mm)

Cumulative 
Displacement 

(mm)

Rate of 
Displacement (per 
min, per interval)

READING (m)
Cumulative 

Displacement 
(mm)

DIAL #4 Average 
Cumulative 

Displacement 
(mm)

Average  
Rate of 

Displacement 
(mm)

WIRE LINE

#S
PI

LL
!

TIME

Target Load 
(KN)

GAUGE 
READING 
(Digits)

Actual Applied 
Load (kN)

PILE MOVEMENT

DIAL # 1 DIAL #2 DIAL #3

0 4.33 19:01 4436 2700 50.368 30.302 62.941 25.883 31.648 23.698 65.151 28.194 27.019 0.526 0.310
5 4.42 19:06 4430 2696 49.860 30.810 -0.102 62.535 26.289 -0.081 31.242 24.105 -0.081 64.745 28.600 -0.081 27.451 -0.086 0.526 0.310

10 4.50 19:11 4437 2701 49.530 31.140 -0.066 62.281 26.543 -0.051 31.039 24.308 -0.041 64.465 28.880 -0.056 27.718 -0.053 0.525 0.320
20 4.67 19:21 4434 2699 48.971 31.699 -0.056 61.773 27.051 -0.051 30.556 24.790 -0.048 63.932 29.413 -0.053 28.238 -0.052 0.524 0.330
40 5.00 19:41 4432 2698 48.463 32.207 -0.025 61.341 27.483 -0.022 30.099 25.248 -0.023 63.449 29.896 -0.024 28.708 -0.023 0.524 0.330
60 5.33 20:01 4433 2698 48.158 32.512 -0.015 61.062 27.762 -0.014 29.845 25.502 -0.013 63.195 30.150 -0.013 28.981 -0.014 0.524 0.330
80 5.67 20:21 4437 2701 47.981 32.690 -0.009 60.909 27.915 -0.008 29.718 25.629 -0.006 63.030 30.315 -0.008 29.137 -0.008 0.523 0.340
100 6.00 20:41 4433 2698 47.854 32.817 -0.006 60.782 28.042 -0.006 29.616 25.730 -0.005 62.916 30.429 -0.006 29.254 -0.006 0.523 0.340
120 6.33 21:01 4436 2700 47.752 32.918 -0.005 60.681 28.143 -0.005 29.515 25.832 -0.005 62.840 30.505 -0.004 29.350 -0.005 0.523 0.340
0 6.33 21:12 5084 3150 38.760 41.910 54.305 34.519 23.876 31.471 54.661 38.684 36.646 0.512 0.450
5 6.42 21:17 5085 3151 37.490 43.180 -0.254 53.162 35.662 -0.229 23.114 32.233 -0.152 53.569 39.776 -0.218 37.713 -0.213 0.512 0.450

10 6.50 21:22 5085 3151 36.982 43.688 -0.102 52.807 36.017 -0.071 22.758 32.588 -0.071 53.086 40.259 -0.097 38.138 -0.085 0.511 0.460
20 6.67 21:34 5084 3150 36.246 44.425 -0.074 52.299 36.525 -0.051 22.327 33.020 -0.043 52.476 40.869 -0.061 38.710 -0.057 0.511 0.460
40 7.00 21:52 5084 3150 35.636 45.034 -0.030 51.892 36.932 -0.020 21.996 33.350 -0.017 51.968 41.377 -0.025 39.173 -0.023 0.510 0.470
60 7.33 22:12 5083 3150 35.255 45.415 -0.019 51.587 37.236 -0.015 21.742 33.604 -0.013 51.587 41.758 -0.019 39.503 -0.017 0.510 0.470
80 7.67 22:32 5082 3149 34.976 45.695 -0.014 51.435 37.389 -0.008 21.615 33.731 -0.006 51.384 41.961 -0.010 39.694 -0.010 0.510 0.470
100 8.00 22:53 5084 3150 34.798 45.872 -0.009 51.257 37.567 -0.009 21.463 33.884 -0.008 51.232 42.113 -0.008 39.859 -0.008 0.509 0.480
120 8.33 23:14 5085 3151 34.595 46.076 -0.010 51.562 37.262 0.015 21.361 33.985 -0.005 51.054 42.291 -0.009 39.903 -0.002 0.509 0.480
140 8.67 23:32 5058 3132 34.493 46.177 -0.005 51.562 37.262 0.000 21.336 34.011 -0.001 50.952 42.393 -0.005 39.961 -0.003 0.509 0.480

8 0 8.67 23:38 3600 NA 3500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
1.  Reaction Frame Failed at Time 23:38

DIAL GAUGE SETUP:

Dial Gauge #1 ACPG26
Dial Gauge #2 ACPG26
Dial Gauge #3 25-3041
Dial Gauge #4 ACPG45

3150

6 2700

7
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FIGURE F-2: STATIC PILE LOAD TEST RESULTS - PROCEDURE B - MAINTAINED TEST

PILE No. PLT-1 DATE DRIVEN

PILE TYPE 310 mm x 110 mm

SHOE DETAILS NA

FINAL LENGTH DRIVEN 31.8 m

LENGTH AFTER CUT-OFF 31.7 m

EMBEDDED LENGTH 31.5 m

CUT-OFF ELEVATION 249.1 m

TIP ELEVATION 215.9 m

TEST No. 2

DATE 13-Jan-20

MAX LOAD APPLIED (kN) 3150

3150

ESTIMATED FAILURE (kN) (10% of Pile Diameter) 2750

LOAD TEST REULTS

04-Nov-19

ESTIMATED FAILURE (kN) (Davisson Method)
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Appendix F – Static Pile Load Test Photographs 
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Photograph 1: Load Cell and Jack upon Failure during Procedure 
B Static Pile Load Test 

Photograph 2: Test Pile upon Failure during Procedure B Static 
Pile Load Test 
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Photograph 3: Reaction pile lateral movement (south side). 

Photograph 4: Reaction pile lateral movement (north side) 



Hwy 400/Essa Road 
Appendix F – Static Pile Load Test Photographs 

 

 

Project No.: 18105050  3 

 

 
 
 
 
 
 
 

 
 
 

 

Photograph 5: Load cell and jack taken down until assessment of 
frame complete. 
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