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Figure 1 —Key Plan
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Appendix A — Previous Foundation Investigation Reports (GEOCRES 40114-93) and Drawings

Reference 1. Foundation Investigation Report, for Hwy. 402 & Thames River Crossing,
7.8 Miles West of Hwy. 4, Twps of Delaware & Caradoc, Site #19-536,
W.P. 41-66-17 & 18, Dist. #2 (London), dated June 1975.

Reference 2. General Plan DWG 1, Sheet 137, Thames River Bridges, 7.8 Miles West of
Hwy. 4, WP No 41-66-17 & 18, dated December 1975.

Reference 3. Foundation Layout & Piers, DWG 3, Sheet 139, Thames River Bridges,
7.8 Miles West of Hwy. 4, WP No 41-66-17 & 18, dated December 1975.

Appendix B — Site Photographs
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CONSULTING ENGINEERS

FOUNDATION TECHNICAL MEMORANDUM
For
Thames River Bridge EBL and WBL
Highway 402
MTO West Region 59 Structure Rehabilitations
Site 19-536-1 and 19-536-2, Contract 4,
GWP 3102-10-00
Delaware and Strathroy-Caradoc, Ontario

1. INTRODUCTION

The Foundation Engineering Services for the present project involve the detail foundation
investigation and design for rehabilitation of 59 structures in the MTO West Region along
Highways 4, 6, 401, 402 and 403. Ten (10) Group Work Projects (GWP) are contemplated to be
completed between 2014 and 2020.

This technical memorandum summarizes the factual results of the geotechnical data based on the
review and compilation of existing subsurface information from relevant reports in the
MTO GEOCRES Library for the Thames River Bridge EBL and WBL in Delaware and Strathroy-
Caradoc, Ontario. The Foundation Engineering recommendations from the original foundation
reports are summarized with reference to the “Canadian Highway Bridge Design Code” (CHBDC)
and follow in general the “Guidelines for Professional Engineers providing Geotechnical

Engineering Services”.

Based on minutes from Progress Meeting No. 13, dated April 23, 2015, the Thames River Bridge

will be rehabilitated in four stages over two construction seasons as follows.

e In the first year the existing concrete barriers on the deck will be replaced with new PL-3
concrete barriers in two stages while maintaining a single 3500 mm lane with 500 mm
shoulders in both stages. A temporary concrete barrier (TCB) will be placed back in front

of the new barrier walls during the winter shutdown to match the TCB on the approaches.

¢ In the second year the abutments will be converted to semi-integral in two stages while

maintaining a single 3500 mm lane with 300 mm shoulders in both stages.

165 Cartwright Avenue, Toronto, Ontario M6A 1V5
Tel: (416) 785-5110 Fax: (416) 785-5120

E-mail: toronto@petomaccallum.com
BARRIE, HAMILTON, KITCHENER, TORONTO
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Based on minutes from Progress Meeting No. 16, dated October 27, 2014, scour protection will be

provided at the west pier of the WBL structure and both east and west piers of the EBL structure.
The purpose of this technical memorandum is to summarize the subsurface and groundwater
conditions and foundation recommendations based on available reports for the design project
team’s reference.

The elevations in this report are expressed in meters, unless otherwise noted.

2. PROJECT SITE BACKGROUND AND GEOLOGY

The Thames River Bridge is located on Highway 402, about 1 km east of the Highway 2 and
Highway 402 Interchange. The Thames River Bridge represents the township boundary between
Delaware and Strathroy-Caradoc hence the eastern abutments and piers are located in Delaware
Township while the western abutments and piers are located in Strathroy-Caradoc Township. A
Key Plan is shown on Figure 1. The Thames River Bridge consists of two structures each of

which carry two lanes of Highway 402 eastbound and westbound traffic over the River Thames.

The site is located in a flood plain of the Thames River which, in this area, generally flows in a
north to south direction. The flood plain at the site is relatively level, sloping very gently towards
the river on the west bank and away from the river on the east bank. At the site, the Thames
River was about 47.2 m (155.0 ft.) in width at normal stage and was flowing in a bed extending
about 6.1 m (20.0 ft.) below the adjacent flood plain. At the time of the Golder investigation, there
was about a 0.9 m (3.0 ft.) depth of water in the river with the river water level being at about
elevation 203.0 m (666.0 ft.).

Physiographically, the site is situated in the region known as the Caradoc Sand Plains. The
Caradoc Sand Plains comprise large water-laid alluvial beach deposits. This plain was formed
when the early Thames River discharged into Glacial Lake Warren forming a sand gravel deltaic
deposit. Clay plains occur in association with the sand plains and represent the sediment that

was deposited in deeper water further off than the alluvial beach deposits (sand plains). The
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limestone, dolostone or shale bedrock in the area belongs to the Hamilton Group of Middle

Devonian period.
Based on the Bedrock Topography Series, St. Thomas (1968) prepared by the Ontario Geological
Survey, the bedrock elevation in the vicinity of the bridge is at approximate elevation 179.8

(590.0 ft.), about 22.9 m (75.0 ft.) below the river bed.

3. SOURCE OF INFORMATION

The following reports, documents and plans were available for review and information for the
Thames River Bridge and are included in Appendix A. Reference 1 represents the foundation

investigation report for the bridge structure.

1. Foundation Investigation Report, for Hwy. 402 & Thames River Crossing, 7.8 Miles
West of Hwy. 4, Twps of Delaware & Caradoc, Site #19-536, W.P. 41-66-17 & 18,
Dist. #2 (London). GEOCRES No. 40114-93, dated June 1975. (Reference 1)

2. General Plan DWG 1, Sheet 137, Thames River Bridges, 7.8 Miles West of Hwy. 4,
WP No 41-66-17 & 18, dated December 1975. (Reference 2)

3. Foundation Layout & Piers, DWG 3, Sheet 139, Thames River Bridges, 7.8 Miles
West of Hwy. 4, WP No 41-66-17 & 18, dated December 1975. (Reference 3)

4. SITE RECONNAISSANCE

As part of the current foundation engineering assessment study, a site reconnaissance of the
Thames River Bridge was carried out on September 2, 2015. A photographic record of the site

visit is included in Appendix B.

The site photographs present the current condition of the Thames River Bridge including visible
portions of the abutments and piers, abutment slope assessment based on visible areas, apparent

areas of soil erosion and abutment slope cover.
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The north and south slopes of the EBL and WBL east and west abutments were grass covered
during the site reconnaissance. The abutment slopes showed no obvious signs of erosion
(Photographs 1, 2, and 5). The abutments for both the EBL and WBL structures generally appear
to be free of major surficial cracks or defects (Photographs 3 and 7). The visible portion of the
piers appear to be free of major surficial cracks or defects (Photographs 4 and 8). Noticeable
spalling of the bridge deck concrete was observed on the south wingwall of the east abutment,
EBL (Photograph 6).

5. PREVIOUS INVESTIGATION AND SUMMARIZED SUBSURFACE CONDITIONS

A Foundation investigation report was prepared by H.Q. Golder Associates Ltd. dated June 1975.
The purpose of the investigation was to establish the subsoil and groundwater conditions at the

proposed Thames River Bridge.

The field investigation was carried out during the period May 13 to 27, 1975. The field work
included 20 sampled boreholes (boreholes 1 to 20) of which thirteen boreholes were drilled on
land while seven boreholes (boreholes 6, 9, 12, 15 and 18 to 20) were drilled in the water. All
boreholes except boreholes 1, 2, 13 and 14, were also advanced with a dynamic cone. Sixteen

additional cone penetration tests were carried out.

The boreholes were drilled to 5.0 to 17.2 m (16.5 to 56.5 ft.), elevation 192.0 to 204.6 (629.8 to
671.1 ft.). Soil samples were recovered from the boreholes using the standard penetration test
(SPT) method.

The borehole locations and a soil profile are shown on a drawing dated June 2, 1975,

Borehole Locations & Soil Strata, included in the Appendix (Reference 1).

Samples were visually examined in the field and subsequently in the laboratory. Selected
samples were subjected to laboratory tests to determine the physical properties of the various soll
types. The results of the field and laboratory tests were presented in the Record of Borehole

Sheets, Tables and Figures appended to the original report (Reference 1).
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The subsoil conditions have been referenced from boreholes included and inferences made within

the available reports and drawings.

5.1 Subsurface Conditions Summary

The subsurface conditions encountered in the boreholes are described in the following sections of

this report.

5.1.1 Water

Within seven boreholes (boreholes 6, 9, 12, 15 and 18 to 20) drilled within the river, from the top
of the river level, elevation 202.8 to 203.0 (665.3 to 665.9 ft.), the water depth ranged from 0.6 to
1.2 m (2.0 to 4.0 ft.) with the river bed elevation ranging from elevation 201.7 to 202.3 (661.9 to
663.6 ft.).

5.1.2 Topsoil

From the ground surface in the land boreholes, a 0.3 to 0.7 m (1.0 to 2.2 ft.) thick layer of topsoil
was contacted and penetrated at elevation 201.7 to 209.0 (661.9 to 685.6 ft.).

5.1.3 Cohesionless Deposits (Sandy Silt/Silty Sand, Sand and Gravel and Sand)

Underlying the topsoil in the land boreholes and from the river bed surface in the water boreholes,
except boreholes 15, 18 and 19, at 0.3 to 1.2 m (0.9 to 4.0 ft.), elevation 201.7 to 209.0 (661.9 to
685.6 ft.), a 0.2 to 5.7 m (0.5 to 18.7 ft.) thick cohesionless stratum consisting of sandy silt/silty
sand, sand and gravel and/or sand was contacted to 1.4 to 6.0 m (4.5 to 19.8 ft.), elevation 201.2
to 206.6 (660.1 to 677.7 ft.). N values in this stratum ranged from 2 to greater than 100 with
typical values ranging from 2 to 20, indicating a very loose to compact compactness condition.

Moisture contents ranged from 5 to 35%.
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5.1.4 Silty Clay Till

Forming the river bed in boreholes 15, 18 and 19 and below the cohesionless stratum at 0.6 to
6.0 m (2.0 to 19.8 ft.), elevation 201.2 to 206.6 (660.1 to 677.7 ft.), a 3.4 t0 8.7 m (11.3 to 28.5 ft.)
thick silty clay till stratum was contacted in all boreholes. This stratum extended to 4.4 to 12.0 m
(14.5 to 39.5 ft.), elevation 196.9 to 198.8 (645.9 to 652.1 ft.) in all boreholes except boreholes 1,
2, 13 and 14, which were terminated within this stratum at 4.6 to 5.8 m (15.0 to 19.0 ft.),
elevation 202.2 to 204.6 (663.4 to 671.1 ft.). N values in this stratum ranged from 9 to 56

indicating a stiff to hard consistency. Moisture content determinations ranged from 12 to 26%.

The silty clay till has an average bulk unit weight of 20.4 kN/m2 (130 pcf). Nine Atterberg Limits
tests indicated Liquid Limits ranging from 25 to 42, Plastic Limits ranging from 15 to 21 and
Plasticity Indices ranging from 9 to 22. Laboratory “quick” triaxial tests indicated shear strengths
ranging from 57 to 335 kPa (1200 to 7000 psf), with an average value of 144 kPa (3000 psf). One
consolidation test conducted on a sample from this stratum indicated an estimated range of pre-
consolidation pressure of 862 to 1149 kPa (9 to 12 tsf). A compression Index C. of 0.27 and a

recompression index of C, of 0.03 were indicated by the consolidation test.

5.1.5 _Clayey Silt Till

Below the silty clay till in all boreholes except 1, 2, 13 and 14 at 4.4 to 12.0 m (14.5 to 39.5 ft.),
elevation 196.9 to 198.8 (645.9 to 652.1 ft.), a clayey silt till stratum was contacted to borehole
termination depths of 6.4 to 15.4 (21.0 to 50.5 ft.), elevation 193.3 to 196.5 (634.3 to 644.6 ft.) in
all boreholes except boreholes 11 and 16, where the clayey silt till stratum was approximately
3.0 m (10 ft.) in thickness and extended to 14.9 and 11.9 m (49.0 and 39.0 ft.), respectively.

N values within the glacial clayey silt till ranged from 18 to greater than 100. The upper 0.9 m
(3.0 ft.) of clayey silt till had a N value of about 30 while below this depth the till had N values
generally greater than 100. Moisture content determinations ranged from 6 to 18%. Eight
Atterberg Limits tests indicated Liquid Limits ranging from 20 to 29, Plastic Limits ranging from

12 to 19 and Plasticity Indices ranging from 6 to 14.
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5.1.6 Silty Clay

Below the clayey silt till in boreholes 11 and 16, at 14.9 and 11.9 m (49.0 and 39.0 ft.),
respectively, a silty clay stratum was contacted to the borehole termination depths of 17.2 and
13.4 m (56.5 and 43.8 ft.), elevation 192.0 and 194.3 (629.8 and 637.3 ft.), respectively. N values
in this stratum were greater than 100. Moisture content determinations ranged from 12 to 18%.
One Atterberg Limits test indicated a Liquid Limit of 43, a Plastic Limit of 25 and a Plasticity Index
of 18.

5.2 Groundwater

During the 1975 field investigation, groundwater levels were noted from 0.6 to 11.3 m (2.0 to

37 ft.) from one to two weeks following installation of piezometers and perforated standpipes.

Two distinct stabilized water levels were interpreted by the 1975 Golder geotechnical investigation
report. An upper ground water level exists within the cohesionless soil at about 2.1 m (7.0 ft.)
elevation 206.4 (677.0 ft.). A second lower water level was contacted in the clayey silt till at about
4.3 m (14.0 ft.) elevation 204.2 (670.0 ft.), below the ground level in the flood plain and about

1.2 m (4.0 ft.) above the river level at the time of the investigation.

6. FOUNDATION

6.1 Previous Foundation Discussion and Recommendations

Two separate bridge structures, parallel to each other were proposed to carry Highway 402 EBL
and WBL over the Thames River. The 1975 Golder report indicates that a three span structure
with welded steel plate girders or a five span structure with precast prestressed reinforced girders
was proposed. Approach fills of about 8.5 m (28.0 ft.) and 12.2 m (40.0 ft.) were proposed at the
east and west approaches, respectively. It was proposed to widen the river bed cross section to

provide adequate hydraulic capacity by excavating into the existing banks.



Foundation Technical Memorandum /_)
Thames River Bridge EBL and WBL, MTO West Region 59 Structure Rehabilitations PML
Contract 4, Site No. 19-536-1 and 19-536-2, GWP 3102-10-00, Index No.: 373FTM (/
PML Ref.: 13KF006D-TR, November 15, 2017, Page 8

The subsurface soils encountered at the borehole locations were generally uniform in type and
extent. Groundwater levels were noted from 0.6 to 11.3 m (2.0 to 37 ft.) from one to two weeks

following installation of piezometers and perforated standpipes.

6.1.1 Foundation

Two types of foundations were considered for the project as described in the following sections.

6.1.1.1 Spread Footings

Based on the subsurface factual data, it was recommended that the bridge piers be supported by
spread footings supported within the very stiff silty clay till or hard clayey silt till. For footings
founded between elevation 196.6 and 202.7 (645.0 and 665.0 ft.), an allowable bearing pressure
of 287 kPa (6000 psf) was recommended. For footing founded at or below elevation 196.6

(645.0 ft.), a maximum allowable bearing pressure of 766 kPa (16,000 psf) was recommended.

6.1.1.2 Piles

Steel H piles driven to refusal within the hard clayey silt till were recommended for support of the
abutments. For a HP 310 X 110 (12HP74) pile, driven to a set of at least 10 blows per 25 mm
(1.0 in.) with a steam or diesel hammer developing at least 27 kJ (20,000 ft.-pounds) of energy an
allowable load of 890 kN (100 tons) per pile was recommended. It was recommended that the
pile driving data be checked using the Hiley dynamic formula and appropriate allowances for
reduction in capacity be made due to negative skin friction induced by embankment and
foundation settlement. It was anticipated that the piles would achieve final set by penetrating
0.6 to 2.1 m (2.0 to 7.0 ft.) within the hard clayey silt till.
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The anticipated refusal elevations were as shown in the Table below:

STRUCTURE ELEVATION
East Abutment 196.6 (645.0 ft.)
Eastbound
West Abutment 195.1 (640.0 ft.)
East Abutment 197.2 (647.0 ft.)
Westbound
West Abutment 195.7 (642.0 ft.)

As an alternative to spread footings it was recommended that the piers could also be supported
on H piles driven to refusal within the hard clayey silt till to a similar capacity as provided for the
abutment support piles. It was anticipated that the H piles driven at the piers would achieve final
set at about elevation 196.3 (644.0 ft.).

6.1.2 Frost Protection

The report recommended a frost protection of 0.9 m (3.0 ft.) earth cover for pile caps.

6.1.3 Settlement

The anticipated total settlement for spread footings founded on the very stiff silty clay till at
elevation 199.6 (655.0 ft.) was 25 mm (1 in.). Spread footings founded at elevation 198.1
(650.0 ft.) were expected to undergo settlement of 12.5 mm (0.5 in.). Settlements of less than
12.5 mm (0.5 in.) were anticipated for footings founded at elevation 196.6 (645.0 ft.). The

anticipated differential settlements were less than half of the total settlement in each case.

The total settlement of completed structures supported on pile foundations was anticipated to be
less than 12.5 mm (0.5 in.).
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6.1.4 Construction Considerations

Free draining and non-frost susceptible granular backfill was recommended behind the abutments
to a minimum horizontal distance of 1.8 m (6.0 ft.) from the pile caps and then at a slope of 1H:1V
up and away from the pile cap. The Golder report recommended that the granular backfill be
placed in 0.5 m (1.5 ft.) maximum lift thickness with vibratory equipment and be uniformly
compacted to 100% of the standard Proctor maximum dry density. A coefficient of lateral earth
pressure of 0.3 and a total unit weight of 21.2 kN/m?3 (135 pcf) was recommended for the granular
backfill to be used in wall design, assuming effective drainage behind the wall. Reinforced
concrete approach slabs were recommended at each abutment location to minimize detrimental
effects of any differential settlement between the pile supported abutments and the relatively high

approach fills.

It was anticipated that the excavations for the pier foundations would be carried out within

cofferdams of interlocking steel sheet piling driven into the silty clay till stratum.

Further it was stated that no stability problems were anticipated with the embankment fills
(8.5 mto 12.2 m (28.0 to 40.0 ft.) in height), if 2H:1V slopes were employed and locally available
material consisting of clayey silt, silty clay for the east approach and granular materials for the
west approach were used. At the 12.2 m (40.0 ft.) high east approach fills, total foundation
settlements in the order of 150 mm (6 in.) were anticipated in addition to the settlement of the fill
material itself. At the 8.5 m (28.0 ft.) high west approach, total foundation settlement in the order
of 50 mm (2 in.) was anticipated. It was recommended that that proposed fills be instrumented

and monitored, however no records of fill instrumentation or monitoring were available for review.

It was recommended that adequate riprap protection, placed on a suitable filter material, be

provided for the approach embankments.
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6.2 Assessment of Foundation Parameters

Reference 2 indicates that the embankments approximately 8.5 and 11.3 m (28.0 and 37.0 ft.) in
height were constructed at the west and east bridge abutments, respectively. A four span bridge

with each span about 32.9 m (108.0 ft.) was constructed.

References 2 and 3 indicate that the bridge structures were supported on HP 310 X 110
(HP12X74) steel H piles. A Table included in Reference 3 indicates that the overall pile lengths
ranged from 6.1 to 21.3 m (20.0 to 70.0 ft.). Battered piles were used for lateral resistance. The
abutment piles were to be driven to elevations as indicated in the Table provided in
Section 6.1.1.2. The Notes on Reference 3 indicate that the piles for pier support were to be
driven below elevation 195.7 (642.0 ft.) to achieve a design load of 690 kN (95 tons).

The Limit State pile resistances have been estimated based on the assumption that the piles were

driven to the hard clayey silt till stratum below elevation 195.1 (640.0 ft.).

Based on the previous investigation and subsurface conditions encountered, the following table
summarizes the foundation design elevations and loads that were recommended in the previous
report and design drawings. The updated geotechnical reaction at SLS and factored geotechnical

resistance at ULS are also provided.
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FOUNDATION DESIGN PARAMETERS

HIGHEST ESTIMATED wgg&?ﬁg PREVIOUS EQUIVALENT LIMIT "'Ml'JTPgEEED 25%%’;;’2;?'55
FOUNDATION | PILETIPELEVATION' | (o NORTNS STATE DESIGN VALUES NOOSTRY AT
HP 310 X 110
STEEL H PILE sLs uLs sis uLs
SAFE BEARING FACTORED FACTORED
FOREBLAND | ) (m) RESISTANCE / Riiﬁ'lgﬁ , | GEOTECHNICAL R?Ei’g:gﬁ , | GEOTECHNICAL
LOAD s RESISTANCE s RESISTANCE /
LOAD LOAD
West
634.3 193.3 95 tons 890 kN 1068 kN 980 kN 1180 kN
Abutment
East
638.1 194.5 95 tons 890 kN 1068 kN 980 kN 1180 kN
Abutment
Pier 1 638.3 194.6 95 tons 890 kN 1068 kN 980 kN 1180 kN
Pier 2 638.3 194.6 95 tons 890 kN 1068 kN 980 kN 1180 kN
Pier 3 638.3 194.6 95 tons 890 kN 1068 kN 980 kN 1180 kN

Notes: 1. Reference 3, Foundation Layout & Piers includes a Table titled Pile Data which shows the Pile Lengths. The pile tip
elevation was computed from the pile cut off elevation and vertical pile component, as applicable. The actual
construction records of the pile driving operations were not available for review and accordingly the pile tip elevations
should only be considered approximate but nevertheless useful information. Working stress pile load is provided on
Reference 3, Notes.

2. Working stress design values. The Serviceability Limit State design values are based on the working stress.
No field verifications were made.
3. Resistance Factor = 0.4 for deep foundations (CFEM, 4th edition) for calculation of ULS.

Pile groups effects should be taken into account as per CHDBC during evaluation of pile group

capacity.

The Peak Ground Acceleration (PGA) for the site is 0.064 (National Building Code of Canada,
2015). The soil classification for seismic design should be in accordance with Clause 4.4.3.2 of
the CHBDC (2014).

The foundation frost penetration depth at the site is 1.2 m according to OPSD 3090.101.
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7. DISCUSSION

Rehabilitation of the Thames River Bridge is planned for construction in 2016 and 2017. Based on
minutes from Progress Meeting No. 13, dated April 23, 2015, the Thames River Bridge will be

rehabilitated in four stages over two construction seasons as follows.

e In the first year the existing concrete barriers on the deck will be replaced with new
PL-3 concrete barriers in two stages while maintaining a single 3500 mm lane with
500 mm shoulders in both stages. TCB will be placed back in front of the new barrier

walls during the winter shutdown to match the TCB on the approaches.

¢ Inthe second year the abutments will be converted to semi-integral in two stages while

maintaining a single 3500 mm lane with 300 mm shoulders in both stages.

Based on minutes from Progress Meeting No. 16, dated October 27, 2014, scour protection will be

provided at the west pier of WBL and both east and west piers of EBL structure.

A temporary support system may be required for the rehabilitation of the bridge structure and the
construction for temporary support system should conform to OPSS 404 and 539. The contractor is
responsible for the selection, detailed design and performance of the roadway protection scheme. The

contractor should monitor the movement of the roadway protection system.

During the 1975 field investigation, groundwater levels were noted from 0.6 to 11.3 m (2.0 to

37 ft.) from one to two weeks following installation of piezometers and perforated standpipes.

Two distinct stabilized water levels were interpreted by the 1975 Golder geotechnical investigation
report. An upper ground water level exists within the cohesionless soil at about 2.1 m (7.0 ft.)
elevation 206.4 (677.0 ft.). A second lower water level was contacted in the clayey silt till at about
4.3 m (14.0 ft.) elevation 204.2 (670.0 ft.), below the ground level in the flood plain and about

1.2 m (4.0 ft.) above the river level at the time of the investigation.
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Based on the above data, groundwater control is not anticipated during the bridge rehabilitation. Perched
water within the embankment, if encountered, can be controlled using sumps and pumps. It should be

noted that the groundwater levels are subject to seasonal fluctuations and precipitation patterns.

The slopes adjacent to both abutments are visually stable without sign of erosion. However, the
embankments which are greater than 8.0 m in height were constructed with a 2H:1V slope but not
benched as per current practice (OPSD 202.010).

Post construction, the faces of the adjacent slopes of the abutments should be suitably rehabilitated to
mitigate erosion effects. The central portion of the abutments are protected with a vertical concrete
retaining walls, which generally appear to be free of major surficial cracks or defects, however they
must be evaluated by a structural engineer for age related deficiencies and general wear and tear.
Bridge deck concrete spalling noted on the south wingwall of the east abutment, EBL must be

remediated and the bridge deck inspected for structural defects.

The draining provisions behind the abutment walls should be assessed to determine if they are

functioning as intended to enhance drainage behind the abutment walls.
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8. CLOSURE

This technical memorandum was prepared by Mr. H. Gharegrat, MS., P.Eng, Senior Engineer,
Geotechnical Services and was reviewed by Mr. B. R. Gray, MEng, P.Eng., Principal Consultant.
Mr. R. Ng, MBA, PhD, P.Eng, MTO Designated Principal Contact conducted an independent
review of the report.

We trust this memo is sufficient for your immediate needs. Please, do not hesitate to contact us if
you have any inquiries and/or comments.

Yours truly,

Peto MacCallum Lid.

?‘0?533[0
Ghare rat
100078972

Harry Gharegrat, MS., P.Eng. Brian R. Gray, M.Eng, P.Eng.
Senior Engineer, Geotechnical Services Principal Consultant

Robert Ng, MBA, PhD, P.Eng.
MTO Designated Principal Contact

HG/RN/BRG hg-nk
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TABLE 1

LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT

DOCUMENT TITLE
OPSS 404 Construction Specification for Support Systems
OPSS 539 Construction Specification for Temporary Protection Systems
OPSD 3090.101 Foundation Frost Penetration Depths for Southern Ontario
Slope Flattening Using Surplus Excavated Material on Earth or Rock
OPSD 202.010 Embankment

Table 1, Page 1 of 1
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APPENDIX A

Previous Foundation Investigation Reports (GEOCRES 40114-93) and Drawings

Reference 1.

Reference 2.

Reference 3.

Foundation Investigation Report, for Hwy. 402 & Thames River
Crossing, 7.8 Miles West of Hwy. 4, Twps of Delaware & Caradoc,
Site #19-536, W.P. 41-66-17 & 18, Dist. #2 (London), dated
June 1975.

General Plan DWG 1, Sheet 137, Thames River Bridges, 7.8 Miles
West of Hwy. 4, WP No 41-66-17 & 18, dated December 1975.

Foundation Layout & Piers, DWG 3, Sheet 139, Thames River
Bridges, 7.8 Miles West of Hwy. 4, WP No 41-66-17 & 18, dated
December 1975.
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ABSTRACT

The results of an investigation to determine the
subsurface conditions at the site of the pro,osed Thames
River Crossing for the proposed King's Highway 402, Line A,
in Lot 23, Range I, South Longwoods Road, Township of
Caradoc, County of Middlesex, Ontaric and Lot 7, Concession
D, Township of Delaware, County of Middlesex, Ontario are
reported. Geotechnical engineering recommendations are
presented for the design and construction of the foundations,
approach embankments, cut slopes and excavations for the
proposed twin structures.

It was found that the site is underlain by loose sandy
silt, loose silty fine sand and compact sand and gravel
overlying an extensive stratum of silty clay till. Beneath
the silty clay till, clayey silt till was encountered
overlying silty clay. The groundwater level in the surficial
granular strata appears to be perched several feet above the
water level in the clayey silt till. However, the estimated
water levels in the clayey silt till are several feet above
the corresponding river water level.

it is recommended that the piers be founded on spread
footings bearing on the very stiff silty clay till stratum.
The abutments may be founded on end bearing steel H piles
driven to refusal in the hard clayey silt till.

No overall stability problems are anticipated with the
approach embankments at the site. However, specific
recommendations are provided for blanketing and protecticon
of both cut and fill slopes adjacent to the proposed
structures.

June 1975
753073 Golder Associates
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1. INTRODUCTION

H. Q. Golder & Associates Ltd. has been retained by the
Ministry of Transportation and Communications, Ontario to
carry out a subsurface investigation at the site of the two
proposed structures to be constructed for the proposed
Highway 402 crossing of the Thames River. The Thames River
represents the township boundaries in this area of the
County of Middlesex. As a consequence the easterly abutments
and piers will be in Lot 7, Concession D, Township of Delaware
with the westerly abutments and piers in Lot 23, Range I,
South Longwoods Road, Township of Caradoc. The site is
loccated on the alignment of the proposed Highway 402, Line A,
about 0.5 miles east of the Highway 2 crossing as indicated
on the Key Plan, Figure 1. The purpose of the investigatidn
was to determine the soil and groundwater conditions at the
site of the proposed structures and to provide geotechnical
engineering recommendations for the design and construction
of the foundations and approach embankments reguired for the
river crossing.

2.  PROCEDURE

A total of twenty boreholes, sixteen accompanied by
dynamic cone penetration tests, were drilled at the site;
concurrently, sixteen additiconal cone penetration tests
were carried out. Ail drilling and testing was performed
at the locations shown orn the plan, Figure 1. The boreholes
were drilled between May 13 and 27, 1975 using a truck
mounted power auger, a crawler mounted power auger and a
raft mounted drillrig. The drillrigs and support equipment
were supplied and operated by Master Soil Investigations
Limited.

Colder Associates
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The soil stratigraphy encountered in the boreholes is
shown in detail on the Record of Borehole sheets following
the text of this report and inferred straticraphic sections
across the site are shown together with the plan on Figure 1

and on Figure 2.

Standard penetration tests were carried out in all the
boreholes and, in addition, several relatively undisturbed
thin walled tube samples of the very stiff silty clay till
stratum were obtained. All the samples obtained during the
investigation were brought to our London laboratory for
detailed examination and representative classification
testing. In addition, unconfined compression tests and
unconsolidated undrained and consolidated undrained triaxial
compression tests were carried out together with one
consolidation test on the undisturbed samples of the silty
clay till stratum. The results of the laboratory tests are
shown on the Records of Boreholes and on Figures 3 to 12

inclusive and on Table I.

Groundwater levels were observed in the boreholes during
drilling and perforated standpipes and piezometers were
installed in the completed boreholes as detailed on the
Record of Borehole sheets. The measured groundwater levels
are shown on the Records of Boreholes and on the stratigraphic:

sections, Figures 1 and 2.

Ground surface elevations at borehole locations have
been referred to a bench mark located on a nail and washer
in a 0.4 foot diameter shaped stump 109 feet right of
station 105+16 on the Highway 402 alignment. The elevation
of this bench mark was given by the Ministry of Transportation
and Communications, Ontario as 748.11 feet referred to

geodetic datum.

Golder Associates
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The field work was supervised throughout by members of
our engineering staff who located the boreholes, determined
ground surface elevations at borehole locations, logged the
boreholes and cared for the samples obtained. The programme
of field work was carried out under the guidance of a senior
geotechnical engineer.

3. SITE AND GEOLOGY

The proposed structures are located between the proposed
Highway 402, Line A, chainage 637+75 in Lot 23, Range I,
South Longwoods Road, Township of Caradoc and chainage 102+25
in Lot 7, Concession D of the Township of Delaware, County of
Middlesex. This is about 1 mile south of the Village of
Delaware and about 0.5 miles east of Highway 2. The site is
situated .1 the flood plain of the Thames River which, in
this area, flows generally in a north to south direction:
for discussion in this report this line is chosen as nominal
north-south. The flood plain at the site is generally level,
sloping very gently towards the river on the west bank and
away from the river on the east bank. The Thames River at
the site is about 155 feet in width at normal stage and inWS
in a bed extending some 20 feet below the adjacent flood plain.
There was about a 3 foot depth of water in the river with the
river water level being at about elevation 666 at the time of

the investigation.

The apparently stable river bank slopes in the vicinity
of the structure have a maximum slope of about 2 horizontal
to 1 vertical. However, much of the river bank in the area
of the site is unstable and has slopes of up to 1 horizontal
to 1 vertical. Such areas exhibit multiple tension cracks
and bulging and appear to be sliding into the river as a
direct result of erosion of the fine grained cchesionless

material at the toe of the slope.

Goider Asscciates
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The east river valley wcll is located about 300 feet
east of the river and rises zbout 65 feet above the adjacent
flood plain. The valley wall in the area of the site has
an average éxisting slope of about 2.5 horizontal to 1 vertical
and no overall instability was apparent. The west river
valley wall is located west of Highway 2 and some 3800 feet
west of the river crossing.

The site is located in the physiographic region knwon
as the Caradoc Sand Plain. These beds of clays, silts and
fine sands were deposited by the earliest glacial spillways
discharging turbia water into a basin in the glacial till.'
When the standing water level had been lowered to the level
of Lake Whittlesey, the early Thames River cut through these
depsoits and into the underlying till deposits to create its
present valley. The river appears to have eroded away about
10 feet of till in the flood plain with a further 15 feet

having bren eroded to create the present river channel.

Artesisan pressures have been reported at depth in deep

wells drilied adjacent to the general area of the sita.

Available geological data indicate that the bedrock
surface at the site is at about elevation 590.0or some 90
feet below ground surface. The bedrock at the site is
understood to consist of grey shale and limestone of the

Hamilton formation of Devonian Age.

4. SUBSURFACE CONDITIONS

4.1 Soil Conditions

The soil conditions at the site generally consist of
topsoil overlying from 4 to 20 feet of surficial granular
layers consisting of loose sandy silt, loose silty fine sand

and compact sand and gravel which overly an extensive stratum

Golder Associates
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of very stiff silty clay till to about elievation 650. Beneath
the silty clay till, a stratum of hard clayey silt till was
penetrated for up to 13 feet. After fully penetrating the
clayey silt till boreholes 11 and 16 were terminated in a
layer of hard silty clay.

4.1.1 Sandy Silt

Beneath the topsoil in boreholes 3, 5, 8, 11, 13, 16 and
17, and a layer of silty fine sand in boreholes 7 and 10,
layers of very loose to loose sandy silt were encountered.
These silt layers varied in thickness from 2 to 5 feet at
borehole locations and had N values of from 2 to 8 blows per‘
foot. The sandy silt was generally loose with a representative
N value of 4 blows per foot. The natural water content of :
the sandy silt varied from 12 to 29 per cent with an average ‘ 
value ¢~ about 21 per cent. Typical grain size distribution

curves for the sandy silt layers are shown on Figure 4.

4,1.2 Silty Fine Sand

Underlying the sandy silt in boreholes 3, 11, 16 and 17
and the topscil in boreholes 4, 7 and 10, layers of very
loose to loose silty fine sand were encountered. Additional
layers of silty fine sand were found interlayered with the
sandy silt in boreholes 7, 10 and 16. The silty fine sand
layers varied in thickness from 2 to 8 feet. The measured
N values varied from 2 to 15 blows per foot and the silty"
fine sand was generally loose with a representative N value
of 6 blows per foot. The natural water content of the silty
fine sand varied from 13 to 35 per cent with an average value
of about 22 per cent. Typical grain size distribution curves

for the silty fine sand layvers are shown on Figure 5.

Golder Associates
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4.1.3 Sand and Gravel

Below the sandy silt and silty fine sand layers in
boreholes 3, 5, 8, 10, 11, 16 and 17 and the topsoil in
boreholes 1 and 2 and forming the river bed in boreholes
6,9 and 12, strata of sand to sand and gravel were found.
The sand and gravel strata varied in thickness from 1 to 13
feet at borehole locations and had N values of from 5 to
greater than 100 blows per foot. The sand and gravel was
generally compact with a representative N value of 23 blows
per foot. The natural water content of the sand and gravel
varied from 5 to 26 per cent with an average value of about
12 per cent. Typical grain size distribution curves for the

sand and gravel strata are shown on Figure 6.

4.1.4 Silty Clay Tili

Beneath tl.o surficial granular strata and forming the
river bed in boreholes 15, 19 and 20, an extensive stratum
of very stiff silty clay till was found. The silty clay
till generally extended to about elevation 750 and varied
in thickness from 12 to 28 feet where fully penetrated.

The silty clay till had measured N values of from 9 to 56
blows per foot with a representative N value of 25 blows per:
foot. The natural water content of the silty clay till varied
from 12 to 26 per cent with an average natural water content
of about 19 per cent. The corresponding average liguid and
plastic limits were 43 and 25 respectively. The silty clay
till had an average bulk unit weight of 130 pounds per cubic
foot. The silty‘clay till is identified on the plasticity
chart, Figure 3, as an inorganic clay of low to intermediate
plasticity.

Golder Associates
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The results of the undrained triaxial tests carried
out on relatively undisturbed samples of the silty clay till
are given in Table I. Based on the results of these tests
and the measured N values, the undrained shear strength of
this stratum is estimated to range from 1200 to 7000 pounds
per square foot and is generally about 3000 pounds per
sgquare foot.

The results of a consolidation test carried out on a
relatively undisturbed sample of the silty clay till from
borehole 11 are shown on Figure 12. The results of this
test indicated values for the recompression index Cy, and
compression index C, of 0.03 and 0.27 respectively. The
estimated range of preconsolida* pressure for this

sample was 9 to 12 tons per sg oot.

Typical grain size distribut.on curves for the silty
clay till are shown on Figures 7 to 9 inclusive.

4.1.5 Clayey Silt Till

All the boreholes which fully penetrated the silty clay
tiil encountered a stratum of hard clayey silt till. The
clayey silt till varied from 9 to 10 feet in thickness
where fully penetrated. Borehole 5 was terminated-in the
stratum after penetrating it for 13 feect. The clayey silt
till had measured N values of from 18 to greater than 100
blows per foot. The upper 3 feet of clayey silt till had
a representative N value of about 30 blows per foot. Below
this depth the till strata had N values generally greater
than 100 blows per foot. The natural water content of the .
clayey silt till varied from 6 to 18 per cent with an

average value of about 11 per cent. The corresponding

average liquid and plastic limits were 24 and 14 respectively.

Golder Associates
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The clayey silt till is identified on the plasticity chart,
! Figure 3, as an inorganic clay to an inorganic clay and silt
, of low plasticity. Typical grain size distribution curves
I for the clayey silt till stratum are shown on Figure 10.
The clayey silt till contained larger particle sizes than
those obtained using the restricted 2 inch 0.D. sampling
equipment and boreholes 9 and 12 were terminated in cobbles

and boulders within this stratum.

4.1.6 Silty Clay

Boreheoles 11 and 16 were terminated in a layer of hard
silty clay underlying the clavey silt stratum. The silty
clay which was penetrated for up to 7 feet had N values :
consistently greater than 100 blows per foot. Thae natural
water content of the silty clay varied from 12 to 18 per
cent with an average value of about 15 per cent. The
corresponding liguid and plastic limits were 43 and 25
respectively. The silty clay is identified on the plasticity
chart, Figure 3, as an inorganic clay of intermediate
plasticity. & typical grain size distribution curve for

the silty clay is shown on Figure 11.

4.2 Groundwater Conditions

The groundwater levels measured from one to two weeks
following installation of the pieszometers and perforated
standpipes varied from elevation 681 to elevation 646 or
from 2 to 37 feet below existing ground surface. The

corresponding water level in the Thames River was at

. elevaticn 665.2 on May 30, 1975 having varied from elevation
665.2 to elevation 666.4 during the period of the field

investigation.

Golder Assocciates
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Based on the water level readings obtained during the
limited period of the investigation, the stabilized water
level in the surficial granular deposit appears to be at
about elevation 677 or about 7 feet below the ground surface.
The stabilized water level in the piezometers sealed into
the clavey silt till is estimated to be at about elevation
670 which is about 14 feet below ground level in the flood
plain and some 4 feet above the river water level at the
time of the investigation. Additional groundwater level
measurements should be carried out to confirm the estimated

static water levels detailed above.
5. DISCUSSION

It is understood that two bridge structures each some
460 feet long by 36 feet wide are to be constructed at the
locations shown on the plan, Figure 1, to carry the proposed
King's Highway 402 over the Thames River. The bridges will
have either 3 spans with welded steel plate girders or 5
spans with precast prestressed reinforced concrete girders.
The proposed structure footing locations for both schemes ’
as provided by the Ministry of Transportation and Communications,
Ontario are shown on the plan, Figure 1. The abutments are
to be perched in the appreoach fills. The proposed grade at
the centreline of the span is at about elevation 716 with a
1.8 per cent grade rising to the east over the full length
of the structure. Approach fills of up to 28 and 40 feet in
height will be required for the east and west approaches
respectively. The river bed cross section at the structure
locations is to be increased to provide adequate hydraulic
capacity by excavating back into the existing banks as

indicated on the stratigraphic sectien Figure 2.

Golder Associates
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5.1 Foundations

5.1.1 Spread Footings

The proposed piers may he founded on conventional
spread footings bearing on the very stiff silty clay +ill
or hard clayey silt till. From bearing capacity considerations
an allowable bearing pressure of 3 tons per sguare foot may
be used for desicn for footings founded betwesn elevation
665 and elevation 64%5. For footings founded at or below
elevation 645, a maximum allowable bearing pressure of 8
tuns per square foot may be used. The computed total
settlement for footings founded on the very stiff silty
clay till at elevation 655 is 1 inch. Similarly, footings
founded at elevation 650 would be expected tc undergo settle-
menus of % inch. The anticipated differential settlement
is approximately one half cf the total settlement in each
case. Settlements of less than % inch are anticipated
for footings founded at elevation 645 or the hard clayey
silt till.

5.1.2 Piles

The abutments which are to be perched in the approach
£ills will be founded on steel H piles driven to refusal in
the hard clavey silt till. For a typical 12BP74 pilc driven
to a final set of at least 10 blows per inch with a steam or
diesel hammer developing at least 20,000 foot-pounds of erergy
per blow an allowable load of 100 tons per pile may be used
in design. Pile driving data should be carefully recorded
and the capacity of each pile checked using the Hiley dynamic
formula and making appropriate allowances for reduction in
pile capacity due to negative skin friction induced by
embankment and foundation settlement. It is anticipated that
the required final set can be cbtained by the piles penetrating

Golder Assciiates
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from 2 to 7 feet into the hard clayey silt till or to about

the following elevations:

LOCATION ELEVATION
Eastbound structure
East Abutment . 645
West Abutment : 640

Westbound structure
East Abutment 647
Wast Abutment 642

The settlement of the completed structures founded on

H piles as detailed above should be less :han % inch.

The outer ring of piles should be battered in all
directions and the pile caps should be provided with at
least 3 feet of frost cover.

As an alternative to spread footing foundatibns, the
piers may alsc be founded on steel H piles driven to refusal
in the hard clayey silt till as detailed abuve for the |
abutments. It is estimated that the average penetration at
the pier locations for H piles driven as specified abové will 

be to about elevation 644 for both structures.
5.2 Abutments

If retaining type abutments are used, it is recommended
that free draining and non-frost susceptible granular back~
fil1l be used behind the abutments. The granular backfill
should extend horizontally a minimum distance of 6 feet from
the back of the pile cap and then slope up and away‘fromfthe
cap at a slope of 1 horizontal to 1 vertical. The granular

backfill should be placed in horizontal lifts with a maximum

thickness of 18 inches and compacted using vibratory equipment.

Golder Asscciates
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The granular backfill should be uniformly compacted to 100
rer cent of standard Proctor maximum dry density in
accordance with current Ministry of Transportation and
Communications specifications. It is recommended that,
providing there is erfective drainage behind the walls,

a coefficient of lateral earth pressure of 0.3 and a total
unit weight of 135 pounds per cubic foot be used for the

compacted granular backfill in the design of the walls.

In order to minimize the detrimental effects of any
differential settlement between the pile supported abutments
and the relatively high approach fills, it is recommended
that reinforced concrete approach slabs be constructed at

esach abutment location.

5.3 Embankments

No major geotechnical i »blems are anticipated during
the construction of the proposed 28 and 40 foot high approach
fills for the east and west abutments. Native material may
be used to construct these embankments in accordance with the
procedures outlined in the Ministry of Transportation and
Communications, Ontario Specifications, Form 214. It is
understood that excavated material from the proposed cuts in
the valley wall east of this si*e will be used to build the
40 foot high east approach fills. Based cn available
geologi.- . data, the borrow materials will consist primarily
cf clayey silt and silty clay. Provided that these materials
are suitably placed and adequately compacted, standard 2
horizontal to 1 vertical side slopes may be used. Due to
the presence of the 10 foot thickness of very loose to loose
sandy silt and silty fine sand strata at the east abutment
locations, tot2l foundation settlements in the order of 6
inches are anticipated beneath the proposed fills in addition
to the settlement within the £fill itself.

Golder Assocciates
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The west approach fills which will have a maximum
height of about 28 feet wil’ be constructed with borrow
materials obta.ned from cuts located to the west of the
site. Available geclogical data suggest that the borrow d‘“
material for these fills will be essentially granular in :
rature. Fill foundation settlements of about 2 inCheS'aret e

anticipated for the west approach fills.

Although no overall stability problems for the approachﬁn”'

fills are anticipated in the areas of the abutments 1t is ]f'°
recommended that, in view of the difficulties encountered ‘ht
with poor performance of such fills further downstream, "{:
particularly following pile driving Operetlons, the proposedj

fills be carefully instrumented and monltored.

Adequate rip-rap protection should be prov1ded for o
the approach embankments. = The rlp rap should be placed on ‘
a suitably graded filter material to prevent loss of.f;ngt,{

grained fill material through the rip-rap.

5.4 Cut Sloges

The excavations required to extend the llmlts of the
river bed &s 1ndlcated on Figure 2 WlLl extend through the 0
strata of very loose to loose sandy s1lt and 51lty flne sand
~on-both sides of the river. Based on the 5011 and ground-“:
water conditions -encountered 1n the boreholes drllled 1n the
cut areas; considerable dlfflculty may be experlenced 1n g
attempting to stabilize construction slopes.- In order to : o
stabilize these slopes, it is ‘recommended that the- "ompleted$‘”“‘
cut slopes be carefully and immediately blanketed w1th a .

suitably graded filter material as final excavatlon and

grading proceeds. Provided that provision is made for
contlnuous groundwater flows into the river from both 51des,'

standard 2 horizontal to 1 vertical cut slopes maykbefused.
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However, based on the condition and existing slope of the
river banks together with the scil and groundwater conditions,
in no case should the slope of the river banks in the area

of the proposed structures be allowed to exceed 2 horizontal

to 1 vertical.

The completed slopes should be provided with suitably
sized rip-rap protection. Depending upon the actual size
of the rip-rap, a two stage filter may be regquired between

the rip-rap and slope blanket materials.

No consideration has been given to the stability of
the cut to be made in the valley wall immediately east of

the site which is beyond the scope of this investigation.

5.5 Excavations

The excavations for the pier foundations will probably
be carried out within cofferdams of interlocking steel
sheet piling driven into the £ilty clay till stratum.
Based on the measured N values, it is considered that
relatively heavy sheeting can be driven tc an adequate
depth. The cofferdams should be adequately strutted and
braced to withstand the anticipated earth and water
pressures. Particular attention will be required for the:
design and construction of cofferdams in the area of the
river banks to ensure adequate strutting and lateral st&bility}
Based on the estimated water levels no problems due to bbttom
heave of excavations of limited width open for relatively
short\periods of time are anticipated at this site provided
that the excavations do not extend below elevation 650
and the steel sheet piling does not extend beneath the base
of the excavation. If excavations are required below
elevation 650, the stability of the excavations should be

carefully reviewed prior to construction.

Golder Asscciates
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It is recommended that additional water level measure-
ments be obtained over an extended period of time to

facilitate any analyses required for the stability of deep
excavations at the site.

H. Q. GOLDER & ASSOCIATES“LTD.;'

Philip R. Bedell,

Yy

R. A. Gould, P. Eng.
PRB:RAG:meg

Golder Associates
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EEERO
BOREHOLE SAMPLE
NUMBER NUMBER
11 11
11 11
11 11
11 13
11 i3
11 13

TABLE I

RESULTS OF TRIAXIAL TESTING

Silty Clay Till

Proposed Crossing at Thames River

ana

Proposed King's Highway 402
Townships of Delaware and Caradoc

County of Middlesex Ontario
UNDRAINED
CELL SHEAR
TEST PRESSURE STRENGTH
(psi) (psf)
Unconfined - 2160
Unconsolidated
Undrained 15 3180
Consolsdated
Undrained 15 3020
Unconfined - 1920
Unéonsolidated
Undrained 15 3020
Consolidated
Undrained 15 3180

NATURAL
WATER

CONTENT

(%)
20

21

19

23

19

25

753073

UNIT
WEIGHT
(pct)

132

130

134
128

134

125

NOTE: For typical grain size distribution curves see Figures 7, 8 and 9.
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project No. ....133073

RECORD OF BOREHOLES 182
LOCATION See Figure | BORING CATE  WAY I3, 1575 DATUM GEODETIC
SAMPLER HAMMER WEIGHT 140 LB., DROP 30 IN. PENETRATION TEST HAMMER WEIGHT 140LD., DROP 30 IN:
8 S0iL PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, °
z z RESISTANCE,BLOWS/FT. K. CM./SEC. 2Z | piEzoMETER
5 5 w1 2 20 40 & 80 X0 ixI0  Ixi0  Ix10 zb oR
z B AR susm.srneuelr " ‘ WATER DN.TENT t:encsu'l: 21| STANDPIPE
. DESCRIPTION e el > H - - C = 1
Z [5EPTH A EN 3 28 |l tessoFr. - NATV-+ @ - W+ PERCE E e | meTaLLaTion
z LS o REMV.-® U-O Oy
o =1z o Q<
5 w w 10 20 30 40 <4
BH. |}
—mede
COFORDINATES Nj 15,587,|73%
£l 1,288,031
690
6670 |GROUND SURFACE ROUND SURF.
0-0]Black sandy TGPSOIL o] BLASTIC——
—- s ‘TUBING
. ’ -] : :
£l AUGERED. -]
Qg o MATERIAL
3 o Compact to very €80 : S
g denge brown p STANOPIPE
= SAND AND GRAVEL :
el Z trace silt © J
wic 5
x|= o CAVED -~
2 < ig72-8 . MATERIAL
¢ .
4-5 Hard grey l‘-i o - ;
le-sJEND OF BOREHOLE 670 WATER LEVEL 1N~
STANDPIPE AT
ELEV. 681-0
MAY 26,1975
BH.|2
cO+ORDINATES N| 15,587,627
£} 1,287,950
‘&
2
. (3
690 : E s
i687:6_|GROUND SURFACE 2|eroUND SURE.
10} Black sandy TOPSOIL |ox! 5%3?;‘20
- = = i ING.
x ﬁ z0 Compact brown fine |.°. ..L,gzo. 13 ° o = kA‘UGEZRED
i AND  §.°. ~F
Siglegy |'0 MO s e lia o 3 I MATERIAL.
2|zy 65 AR - 680 S3-{ B
= Compact browe o - 19 o v ANDSIPE
« SAND AND GRAVEL | *f— ~NE LS5
[ S84 3 4 s 119 [+] SR < 1 B
wi® trace silf Sl s = g /
Zlelsrss 58 AR i o LlcaveD ——oi<
of ¢ 14-0f fiard_grey . 3| MATERIAL /
71t |SILTY CLAY THL &35 o e oA
16 5]END OF BOREHOLE 870 WiwaATER LEVEL IN
STANDPIFE AT
ELEV. 6800
MAY 26, 1975.
\ -]
1 vs%s Percent axict strain of feilure
0
ORAWN o HOE,
VERTICAL SCALE S
1R TO — FT. Golder Associates cHEcKeD BB




Form G.A. ~D- 1 mraject No. ... 153975 ..

RECORD OF BOREHOLE 3
CO- ORDINATES N 15,587,554 £ 1,288,082
LOCATION See Figure 1 SORING DATE  MAY 13 & 14,1975 DATUR GEGDETIC
SAMPLER WAMMER WEIGHT 140 LB., DROP 30 iK. PENETRATION TEST HAMMER WEIGHT 150 L8., DXOP 30 IN:
8 SOIL PROFILE SAMPLES DYNALHC PENETRATION COEFFICIENT OF PERMEABILITY, o
b z RESISTANCE,BLOWS/FY. K., CM./SEC. S 2] pIEZOMETER
& S wily, 2¢c 4 s 80 w0 0 IO k10 =k OR
x 1Sl 2l > . A . " S W SYANDMPE
2 EV'NI DESCRIPTION wlaldle S P sHERF STRENGTH \ury_ 4 o-g WATER CONTENT, PERCENT = L INSTALLATION :
= [DEPTH <] Z, > Wea § o, LBSSQFT. w5 b4 m . ;
3 SHLE ' REMV.-® U-C [ * e 2%
4 i1z @y w 1000 2000 3000 4000 1Y 20 30 40 <2
690
5029 1GROUND SURFACE GROUND: SURE. 1 |
S Ublack sandy TOPSOIL 22 GRAVEL -
BACKFILL
=0l Loose brown 680 {
6784 |SANDY SILT -
%511 gose brown 2 ° : :
74.4 |SILTY. fine SAND - o o foray sea
85 o o
ry o >t
= 5 870 - =1 |~ B
w 10073 ! =N S
& 6 o wohl Rolmie
e ElevasTic ok
el= = ° <|TUBING  —— 11
wi o ﬂi: ; y
g ) Very stiff to hard ) o 3 el : b1
<\ grey SILTY CLAY —— PISTANDPIPE - LH14)
{race sand occasiol W ain i20] 660 3660 re] omaes i
= gravei (TiLL} " g + &l 1
Wi et " |24 P & .
Hi S Bk
= =n 4 IMERE-Y o ; ~GEAVEL’___,__’>, !
~ (12| |38 ° 2% BACKFULL T
/ 5|« 28] €50 o EE ‘
1 from— "
! " O ki =
8459 | :
A 33 d -g
Hard grey g v HIOO| 0 b—A 3
CLAYEY SILT some |j k=it » toqé., 540 o % BENTOMITE:
sond and gravel el B IgEAL s
triLe) % i ° *. [PIEZOMETER
634:9 s o fog : s oua)
48-G|END OF BOREHOLE 25lA8.| — - AWATER LEVEL IN.
"|PiEZOMETER AT
AeLev. 642-7 .|
630 STANDPIPE DRY.
TO ELEV. €59:0
iMay 26,1975
IN PIEZOMETER
{aT ELEV. 8460
MAY 30,1975,
-]
n%s Percent oxicl steain of failure
W.OF .
VERTICAL SCALE DRAWN ... e
IIN.TO — FT. Golder Associates CHECKED ..B:88. ..




Form 6.4, -0 - Project No.....T53073

RECORD OF BOREHOLE 4 e
CO-ORDINATES N 15,587,565 £ 1,288,260 »
LOCATION See Eigure | SORING DATE  MAY 14, 1975 DAT U GEODEY!C
SAMPLER HAMMER WEIGHT 140 LB., DROP 30 iN. PENETRATION TEST HAMMER WEIGHT 14018., DROP 30 IN:
8 SOIL PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, ol
z z RESISTANCE, BLOWS/FT. K., CM./SEC. 2Z| mezomerer
g 5 i 2w 20 40 s 80 1Xi0 210 210 Ix10 z5 oR
HHAHE e {28 | sanoeiee
2 E MNiI DESCRIPTION =leldlgel >3 SHEAR STRENSTH  .py o o @ WATER CONTENT, PERCENT = NS YALLATION
£ 10EFTH S E, > § wo | Cu,LB/SOFT. - w» v " Y
H 11 pr] REM.V.- & U-O —_— Oy S
o = G 10 20 30 40 < < ]
j
680
6725 | GROUND SURFACE | GROLND SURF.
U Biack sandy TOPSOILERY | |as| - ° . .
20| 2" 670 - & :
Very loose to loose 2 181 3 ©° ; CLAY SEAL ’
brown SILTY fine [ "§3iu |5 ° ~h
... 1sanD. troce X mn 5 g
1884.5 | organiss - o3 o q
8.0 4 is ° + ) sTaNDPIPE
- / " © - O :
g (‘E 14 \ © w Zleravel ]|
E 2 615 |17 §60 + Q. 2 BACKFILL -
ol & — <3 Lo
3|z Stift to hard gray /_Z.. o |aa o *~ ipLasTIc
z SILTY CLAY 8 = P \ o gjmajms bsomes
. some aand accasional 8 ) o O'AUGERED _
= g gravel {TILL) YTH g1« |22 \ -2 9 - MATERIAL
£ 3 i - N 8y p 3 k1 5
S Ai5] » |27] €50 % f 2 2 it
: 2 =h g
646-5 THIT] ¥ jas 122/12 o L EleRAvEL o b
26-0 T o O A BACKFILLT s
Hard gre 12" 157 © ‘ BENTONITE
y SEAL T T
CLAYEY SILT soms “ 1% ° » sl
sand occasional u o GRAVEL
grave! (TILL) 640 - PIEZOMETER .
fear9 . = jog . o ——poi}
S4-G|END OF BOREHOLE ! WATER LEVEL IN
PIEZOMETER AT
ELEY, 658:1,iN
STANGPIPE AT:
ELEV. /6666
630 {MAY 26,1978
N PIEZOMETER!
AT ELEV, 6€0-0
IN-STANDPIPE
AT ELEV. 6655
MAY 30 1975,
o
uts Percent oxiol strcin at teilure
ORAWN WDE .
VERTICAL SCALE -
{IN.TO — FT. Golder Associates © CHECKED . PRB.___




753073

Froject No. ool il i Snenea

RECORD OF BOREHOLE 5
CO-DRDINATES N 15,587,660 E 1,288,162
LOCATION See Figure | BORING DATE MAY 14 @& 15, 1975 DATUM GEGDET!C
SAMPLER HAMMER WEIGHT 140 1.B., DROP 30 IN. PENETRATION TEST HAMMER WEIGHT 14018, DROP 30 IN:
) SOIL PROFILE SAMPLES DYNAMIC PENETRATION CGEFFICIENT OF PERMEABILITY, ol
‘: I g RESISTANCE, BLOWS/FT. K., CM./SEC. .‘J X | PIEZOMETER
i 5 ™ 20 40 €0 5 IO 1xl0 ixi0 k0 z5 oR
2 e STHAREE SF | smavoree
$ [JELEVN! DESCRIPTION mlala|8l >3 SHEAR STRENGTH 0y _ o c-® WATER CONTENY, PERCENT = 1 NSTaLLATION
£ IDEPTH |z > § wo § Cu,LB/SOFT. w v " e
s AL o REMV.-® U-O - S«
a 1 oo 10 20 30 40 <4
GROUND SURFACE GROUND SURE ]
ilcck s:;ndy TOPSOIL | 5 PLASTIC
0858 brown THy 12
SANDY SILT P2, ° UG
B oase brown sanD |-zl [5]%8° 5 AUGERED
Compact brown - 31" {23 [»] MATERIAL
SAND AND GRAVEL Y ‘
. 1 erAvEL
) > k-
4 |af12 C\ <} BACKFILLT 1l
| 5 |7 {46 T SRR o o i Ny
b 670 = N STANDPIPE Tl
~ ERE] 100/8 ° 5
[~} 1 =
e 'd AR ES o ¢
whe - Py
g 4 Stift to hard grey &8 | |28 c z
<3 SILTY GLAY some fii fl=t . |54 d 44
sand occcasiongl L €660 -
xld gravel (TiLt) il e [e3 P :
5|8 —-— o 3
ol= 611w j2e o Je
ajo - g . : .
" s Al : S feaven __ kK
i3]w j2a ° ~o L MATERIAL
C 650 m i g
5473 jlaiv jee ° & 7]
B YR R © =
SN TS w00 Q & , e
Hard grey - p ° 2
CLAYEY SILY some J§ [ RI7]" {55 L S| -0 ‘
sand occasional T 6§40 ~
gravel (TILL) 4118 » bIoO <
/, ~
o
je343 risjAs) ~ o
505/ END OF BOREHOLE WATE" LEVEL 1N
ST _.PIPE AT
630 ELEV. 6798
MAY 2€,1975.
[-]
Et’ Percent axiol stroin ot failure
L2 .0.F.
VERTICAL SCALE oRAWN ___ WOF
HN.YO — FT. Golder Associates cneckeD 288 .




VERTICAL SCALE
IH.TO ~— FT.

Golder Assoclates

cuecxen ERE. .

§-A.-0-1 Project No. .. 53073
RECCRD OF BCOREHOLE (<]
CO-ORDIRATES N 18,587,508 E 1,288,236
LOCATION  See Figwe | BORING DATE MAY 15,1975 DATUM GEODETIC
SAMPLER HAMMER WEIGKT 140 LB., DROP 30 IN. PERETRATION TEST HAMMER WEIGHT 140LB., DROP 30 IN:
8 SOiL. PROFILE SANPLES DYNAMIC PENRETRATION COEFFICIENT OF PERMEABIITY, T § o]
z z RESISTANCE, BLOWS/FT. X, CML/SEC. 22 | PIEZOMETER
g 5 i Sw 2 40 &0 1510 Ixl0 1m0 i1x10 za OR
s e SN e ‘ ——jgs | sraworiee
g %%Hg DESCRIPTION clelt gl:3 ga:em srnFsyssm T V-+ -8 w.rrs: CONTENT, Pem'ﬁav £V | msaLLarion
b3 §S|+ § pr] " REMV.- @ U~0O A . S 89
@ sl D ow 1© 20 30 4 <
Looss grey
SILTY fine SAND_
/Com;mc% brown
SAND AND GRAVEL 870 N
o«
683 | RIVER  LEVEL o
P 00 — o !-—'
WATER — N g
5623 - - . HIWATER LEVEL IN
403 O TES T el S o =1 THAMES RIVER
- 3 i 1 AN ° R
Stitf 1o very stiff i3] = {29 \ o 38 DURING omu;m
2 grey SILTY CLAY e @ Fimar 15,1975
s g some sond occasiondl 41=jf9 S R AR
zi= gravel {THLL) & 135/12° P
alg AREE:] © >
© &
Elxlesess JL84 " {1#] 50 =+ o &
2 ~
; 165 741w 122 o
Very stiff to hard §| o f =
grey CLAYEY SILT B 1= pio e =
$race sand occnsiona! e « 0% o ~ O
gravat (TILL) Hy j" @&
4] ithioa = " o [
253END OF BORENOLE [l s a0
630
(]
ugs Percent axiol strain ot failure
L2
DRAWR WO




“eemG.A ~D-1
l Propct Ne L. 133073

RECORD {F BOREHOLE 7

CO-ORDINATES N 15,557,450 £ 1,283,407

LOCATION See Figore | BORING DATE  WAY X & 16, 1975 DATUM GEOCBETIC
SANPLER HAMMER WEIGHT 140 LB., DROP 30 . PENETRATION TEST HANMER WEIGKT 140 L2, DROP 30 IN;
8 SOR. PROFILE SANPLES DYRANIC PENETRATION COEFFICIINT OF PERMEADRITY, ) ol ;
x F 4 RESISTANCE, BLONS/FT. ¥, tM/SEC G E L M TOMETER
g § i 12, 2o 40 &0 . o -3 o :
2 Eid|w S =3 suun.smfmm N WATER CONTENT, PENCENT 2 e
DESCRIPTION = > i - . ey
: p g|EIE[E) 33 |ammE™ mrvog sl RSTRIORT  J2 | wemaanon
K3 o o a4
~© » - -

10 20 30 40

6§90

GROUND SURFACE GROUND SURF |3

Very ioose Brown
SILTY ¢ine SIND

7q
flooss bsows
40 SANDY SILT
20vyry logss brows
SILTY fine SAND bl

3 Very loose grey
€70 |SANDY sitY 3

150 A ]

1 8% 5
~ i
o

¥
(7N A A A
W

PLASTIC ]
Gromine L

e

€80

L)

<]
o/82/ 811

i
EIRL R IRF ARG
’

870 L o

/]

AUGER
(UNCASED)

£
R
°

9] ™36
Very stitf to hord
grey -SiLTY cLAY §.yjlCl =22
- jeome  sund occasions! §i

grevet  {TILLY - i - 428

880 >

FOWER
45" pIA,

14
T

9713/ 387 40

ISR STANDPIPE
i q ) ;
i 3 KIRg g PYTH

375 1A 18] » 157
Hard grey CLAYEY
ST sows soud
oceasionel gravel §u
t2 - HTILY (il ad » P
44‘-3‘&‘0 OF BOREHOLE 640

eLev srss. |}
MAY 22,1975

IN STENDRIPE
AT ELEV, 6781
MAY 30, 1975,

B

-]
uts Percent cxic! strain ot foilure

VERTICAL SCALE s p.un !DE
IBTC — FT. Golider Associates CcHECKED _ PRE.

*
0.090
[}
2
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I FPorm G.A. -D-1

Project No. .oue fI3QT3 5

LOC: . TION  See Figure ¥

SANPLER HAMMEIR WEIGHT 140

RECORD OF BOREHOLE
CO-ORDINATES
BORING DATE

L8, CROP 30 in.

N 15,587,580 &

MAY IS5 @ §6,1975

8
1,288,210
DATUM

GEODET!IC

PENETRATION TEST HAMBMER WEIGHT 14008, DROP ZO IN.

VERTICAL SCALE
1iN.TO — FT.

8 $0i%, PROFLE SAMPLES DYNANIC PENETRAT.ON COEFFICIENT OF PERMEABILITY, o
E g RESISTANCE BLOWS/FT. K., Ci./SEC. .4 5 p‘Ezemgfaﬂ ;;’:
¥ 5 . i Sw 20 4 60 80 1$10 Ixi® I ixi0 =kl om
- w c ~ s 5 5 Sl | STANDPIPE
g '_E_.%Vr‘ﬁ r RPTION SlEIE{g 58 | sHeAR STRENGTH o + -8 WATER CONTENT, PERCENT E 7 nsTALLATE:
5 joefTh i, > § wa | Cu LB/SOFT. v - we ¥ " S -
o ﬁ St 2 REMv- € U-~QO B e p e Sa
® iz 8o 10 20 30 40 <J
650 :
o :
L&_—z_ SROL . RUEF T |erouND SURF. |
0%l flack 3., TOPSOL 2% ©. [PLASTIC
s RE ami 5 |Tusmg
Very icose to lcose o B
| brown SARDY SILT 680 o S - | AUGERED
4 MATERIAL |
70 o :
Compect fo deass L\\ ° 4 GRAVEL ot
brown SAND AND —/7 o & % e
j6i37 | SRAVEL N SlsTANDPIPE |
sl B S g g0 .
e - i - o 55
x @ €70 — m
g x 100/ |G o 3 o
(-] 2 I
24 Vory stiff to hard » |56 ° B
2 grey SILTY CLAY [/ . o ~
« some sand cocosional £ 28 o CAVED
Sid voni (TILL * 128 ss0 4 2| MATERIAL ]
2 3 « |08 ° &
a i3 -
wn
i u 27 o [~ :
lesi2 e ° a8 /|
1 o
354 " 134 es0 ° >4 /
[ ym— L ’
Yory stitf to hord " jer : 3 /
groy CLAYEY SILT w [ 4 /
soma sand oconsionat N ° » / :
oo gravel {TiLL} f ;51 4 y
- 184 v ts < . g
4S2{END OF -OREHOLE k 640 WATER LEVEL IN{
STANDPIPE AT '}~
ELEV. 675T
MAY 26,1975
[:]
vsg-a Percent axicl strain et failure

Golder Asscciates

ORAWN o WOE
CHECKED B RB. ...
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Project Mo, ---_1.5.3_9.23’._. s
RECORD OF BOREHOLE S
CO-ORDINATES N 15,587,467 € 1,288,235
LOCATION Ser Figure ] BORING DATE MAY 16 & 20, IS75. DATUM GEODETIC
SAMPLER HAMMER WEISHT 140 LB., DROP 30 IN. PENETRAYION TEST HAMMER WEIGHT 143 LD., DROP 30 IN:
a SOIL. PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, ®
g x RESISTANCE, BLOWS/FT. X, CM./SEC. 22| pezciirer
& 5 2. 20 4 60 10 iC 110 1xI2 = on
% iz Lo L . . . <5 & o o STANDPIPE
2 JsLeval  pasceiPTION el@ld g >3 | SHEARSTRENGTH vy 4 ..o | WATERCONTENT, PERCENT £ ] insTaLLATION
= !DEPTN <E X, > uk o Cu. ,LB/SQFT. - s b4 w5, a® .
s A ElLs o REMV.-@ Uu-O [ Qe
& iz @l w 10 20 30 40 < -
Loee grey
SANG AN GRAVEL s70
6659 | RIVER LEVEL Yy -
oC . = :
2 WATER iy WATER LEVELIN
Fises o | THAMES RIVER |
ol a5+ ceo L=z 4 AT ELEV. 6688
z " DURING DRILLING
g X \ N MAY 16,1975,
- Very stiff grey °
z SILTY CLAY some \ o
< sand eccesional
b gravel (TILL) s @
650 : -
o 100/10" o
& je4so
2§ iso °
u b Hard grey CLAYEY
Zo SILT some sand
‘ég occasional gravel
&= 337 |and cobbles (TILL) 640 p
27-2|END OF BOREHOLE
BOREHOLE
TEIMINATED
IN SOBBLE AT
ELEV. 6387, 630

VERTICAL SCALE
PN.TO — FT.

[
] -ts Percent aiiol strain at failure
L2

Golder Associates

ORAWN . ¥.DF.
cHECKED LLRRB. L




! Form G.A. ~D- 1

NS

Project No. ....1.53073 .

RECORD OF BOREHOLE 10
CO-ORDINATES N 15,587,400 E 1,288,428
LOCATION See Figure ¢ BORING DATE  MAY 18,20 & 21,1375 DATUM GEODETIC
SAMPLER HAMMER WEIGHT 140 LB., DROP 30 IN. PENETRATION TEST HAMMER WEIGKT 140LB., DROP 30 IN.
g SClL PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, .
* z RESISTANCE, BLOWS/FT. K., CM./SEC, AT 1 PEZOMETER
g 5 - 20 4 6 80 @0 IKID  IxID 1510 5 OR
© . SR EE R.STR :sr ) ’ WATER ON‘T T Pencsm: S Pt
%ﬂ DESCRIPTION i@ el > SHEA ENGTH . . COMTEN =
£ IoEFTH iz s w& | cu, LB/SOFT. HAT.V.- + G-@ » v w S o | INSTALLATION.
3 2i5|+ o} REMV.- @ U-O e Ot 283
a wl% ol 10 20 30 40 <« J
690
16852 |GROUND SURFACE 'L GROUND SURF.
3 : g [
S e w92 ° R
ine - 5
s787 S Tetsf eso é 'r,usm,s’
65 2 o -3
Very loose —— . AUGERED
brown SANDY SILT ralels o : MATERIAL ]
= o]
x Loose to compact [l 5] | 7 9 "5 onaves
brown Si fine [=) :
- E SAND 6!~ |15] 670 '; ,‘a, 5 BACKF!F,"V
ut - [+] F—t N .
Compact brown to | 7 | 27 o O~
E1H SAND AND GRAVEL kbt . 17 o o o] STANDRIPE
< ¥ > Z| BENTONITE
el 2 BEERE i S 9 o) SEAL
wi T ] \\\ d d
351 very stitf grey L HH " 23] se0 1o1/12* 2
afs SILTY CLAY some RIS o 4B ,
2 sand occasionadl ot L GRAVEL . o
gravel (TiLL) 2] n j22 ° TP BACKFILL
[ 3 = EUERE
“ 7 W -
13 30 oE 3
| - |30 o i :
649-2 8§50 L &I BENTONITE
360 s - {0 o ~aksERL
3 Hard grey k";; 161 » pioo} o9
a CLAYEY SILT somell1iE -7 , o GRAVEL
xS sand occasional = d‘% d BACKFILL
AEL 2 gravel {(TiLL) P ke » fog b
=3 4 { sa0
194 « [0}, PIEZOMETER
" D COF BOREHOLE : WATER LEVEL N
. PIEZOMETER AT |
ELEV..670:89, IN
STANDPIPE AT
ELEV. 8759
630 MAY 26, 1975,
[
uts Percen!? axial strain of failure
- i—'—r
VERTICAL SCALE oRawn PO
IN.TO ~— FT. Golder Agsociates CHECKED DR B .




Form G.A. -D-1
tvoject No. ... 723073
RECORD OF BOREHOLE t
CO-ORDINATES - N 15,587,540 £ 1,288,i75
LOCATION See Figure | BORING DATE  KAY 20 & z!, I975 DATUM GEODETIC
SANMPLER HAMMER WEIGHT 140 LB., DROP 30 IN. PENETFATION TEST HAMMER WEIGHT 14018, DROP 30 1N
3 SOIL. PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, -
5 g RESISTANCE, BLOWS/FT. ¢ K., CM./SEC. .(‘E PIEZOMETER
g 5 i oow 20 40 €& 80 216 110 i8I0 1210 zh OR
M ES TS powey * s = . . ou | stanoripe
2 [eLEv'El oescripTION cl8IEIg) 53 [sHEAR STRENGTH iy W o o WATER CONTENT, PERCENT 7. | INSTALLATION
= Ipeptw 91x, > § wo | Cu,LB/SQFT. we o -, ae
3 AL pr REMV.- @ U-O pASNSIED , SN agl
] 1% il 1000 2000 3C00 4000~ N 10 20 30 40 <.
690
6863 | GROUND SURFACE GROUND  SURFJ{:
0-0f Block sandy TOPSOILIES ' M
IS} Loose brown i '
6518 | SANDY SILT o PLASTIC
"L"‘F : TUBING i
?9-;'5 Loose Brown 580 <) EE P
70 ] o AUGERED
Dense brown -
SAND AND GRAVEL 100/9 o MATERIAL g
trace silt S o
8730 = o
= 33 = ol
o W6 | ) !
£ — 870
ATl ez “ S
Eix [ @
wis )| S— o IGRAVEL - %
213 1 8« {38 9 - |BackFLL
4i0o | - = il
* Very stiff_to hard 1S 1" 138 ° S ol
x grey SILTY CLAY — ol £ |STANDPIPE —
wig some sand 10 | 22} s60 3
g 3 occasional gravet ] =]
a1 {TiLL) PR o &9 ° 8
° 24 2
~ (o}
PH] O @ 9 ol
© =
24} gs0 e {8 3 :
o0 ;
s468 s ° | k
88 - 25 - — Lo GIBENTONITE
Hard grey i1 ° x DISEAL
CLAYEY SILT somef]{: 9100} - 1
sand occasional " o o
grave: {(TILL) 640 N
w L 8 T : :
z | al6323 B
Z|oie3rs o ZGRAVEL :
S8 1100 4 0 ElsackriLy
il S RN
Elg Hard grey 100 X . @ .
z SILTY CLAY oy of b 1 n : . ¥
X 0l N !
= 629-8 pIo0l oz Q 38 PlEzoMErEE—H]; o
56-5|END OF BOREHOLE OlWATER LEVEL iN
LWPIEZOMETER AT
ELEV. 6788, N
STANDPIPE AT .
ELEV. 6753
MAY 26,1975,
520 :
N PIEZOMETER
AT ELEV. 6753
N STANDPIPE
AT ELEV. 6778
IMAY 30,1978
(]
s-ts Percent oxicl strain of failure
3 - B
W.O.E
DRAWN v aramma awe
VERTICAL SCALE :
| ¥ TO — FT. Goider Associates CHECKED . PRB. .




Form G.A. -D- |
Preject MNo. ... L53073.
RECORD OF BOREHOLE i2
CO-ORDINATES N 15,587,418 E 1,288,320
LOCATION  See Figure BORING DATE  MAY 20 & 21, | 75 DATUM GEODETIC
SAMPLER HAMMER WEIGHT 140 LB., DROP 30 i, PENETRAT!ON TEST HAMMER WEIGHT 14013, DROP 30 IN:
g SOl PROFILE SAMPLES DYNAMIC PERETRATION COEFFICIENT OF PERMEABILITY, o
E g RESISTANCE, BLOWS/FT. K., CM./SEC. : Z ! PIEZOMETER |
g 5 [N B 20 40 & 80 X0  ix10  ixio mio *lzh OR
2 |ELEV'N aliluly :3‘ suam‘srnem;m . * WATER CON.TENT PERCEN‘Y. SF | STANOPIPE
I_gg_, DESCRIPTION jo al > - . g e
£ [oEPTH AN § wé | cu,LB/SOFT. NAT.V.-+ 0.-@ v w' £ & | INSTALLATION
& EioiE -4 REMV.-® U~O 2 e
o kS @l ow o 20 30 40 <
670
Lsss-s RIVER LEVEL -!_— :
29  waTeR : o
£631 WATER LEVEL IN
o, 5 gempact’ Brown \ 1 THAMES RIVER.
® 45 éeo o AT ELEV. 6656
4 DURING DRILLING.
Zlz ] ¢ :
xla Very stiff grey \\ MAY 20,1975. .
la SILTY CLAY some ] o
sand occasional ——
gravel {TILL} W °
x! 10077
124 =]
; x 4649 €50
16-8}Hard grey CLAYEY of
SILY some sand occ.
Gaa.6 | oovel (TILL) . °
21'0|END OF BOREHOLE
BOREHOLE
TERMINATED 840
N HOULDER
AT ELEV.
€44.6

[+]
vs-Q-s Fercen? axiol strain of faiture
1]

VERTiICAL SCALE
1IR.TO — FT

Golder Associates

ORAWN . W.O.F
cHECKED P RB. ...




Form G.A. -D-1}

753073

Project No. ..o L2200l

RECORD OF BOREHOLES 13 & 14
LOCATION  Ses Figurs I BORING DATE MAY 21,1975 DATUM GEODETIC
SAMPLER HAMMER WEIGHT 140 L.8., DROP 30 iN. PENETRATION TEST HAMMER WEIGHT (40 L., ORGP 30 IN.
) SOIL. PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, ©
x 2 RESISTANCE  BLOWS/F Y. K., CM./SEC. S Z 1 plEZOMETER
™ 5 w18y 20 4 6 8 xi0  Ixt0 1210 ixI0 b oR
3 ELEV' alSluwly :: . " N ’ W, .TENT PER EN'I: 2| STanompe
Nl DESCRIPTION 1o al S SHEAR STRENGTH . . ATER CON C sr 2
£ IoEFTH -3 38 § W& | Cu, LB/SOFT. NAT.V.- + G-@ oy w' S | NSTALLATION
x 2L o REMV.- @ U-O [ a—— Sl
o wl® ol B 10 20 30 40 <3
BH|{3
COFORDINATES N}15,587,1366
E|1,288,l665
680
|
5830 |GROUND SURFACE . ) GROUND SURF; .|
3 leao%C) Block sitty TopsolL [Zxd 1 12013 9 o i
& 5 Loose brown 2] "je 680 - |PLASTIC R
el3| 4 SANDY SILT T« Lo ° TUBING Qe
=|5} 59 et~ |22 o R R N
= Stiff 0| w— AUGERED::
o iff to hord brown |- [[= | o MATERIAL
wig becoming grey / | 2. 23 ik R4y
g =° about elev. 676 o f2g o - NEIY
ol SILTY CLAY TILL 670 SN
¥ lesso 433 ° STANDPIPE
i5-0]END OF BOREHOLE : i S i
WATER LEVEL IN
STANDPIPE AT
{ELEV. ‘68I:6.
MAY: 28, 1975.
660
BH.|i4 :
COI-ORDINATES N|i5,587,|252
£} 1,288,735
€690
b=,
b £
Q)
A
6824 |GROUND SURFACE =
8l alack silty TOPSOIL o ab
- X3 680 @ Ed 5 PLASTIC
zil Very, loose brown L F Y TuBiNG
4 SILTY fine SAND 5 :
S0 o O g
<z < ~ S AUGERED
Zlerzi o O O] MATERIAL
<} 103 o Pt
Ei—= .
Wi Stiff to hard brown » 134 670 E
% = becoming grey T
about alev. 670 o o
a3 SILTY CLAY TILL 34 o
6634 v |35 ° ~|STANDPIPE ;
19-0/END OF BOREHOLE ) /
WATER LEVEL ‘N
€60 STANDPIPE. AT
ELEV. 6754
MAY .26, 1975,
[
B @-3 Percent axiol strain of foilure
10
) DRAWN W.D.E :
VERTICAL SCALE . e ptrachd
IIN.TO — FT. Golder Associates chEcKED LERBIL




Froject Mo ----3.5.3’.9;?.§-.-._
RECORD OF BOREHOLE 15
CO~ORDINATES N 15,587,437 € 1,288,358
LOCATION  See Figure | BORING DATE  MAY 21 & 22,1975 DATUM GEODETIC
SAMPLER HAMMER WEIGHT 140 LB., DROP 30 IN. PENETRATION TEST HAMMER WEIGHT 140 LD, OROP 30 IN:
8 SOIL. PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, o
X z RESISTANCE, BLOWS/FT. K., CM./SEC. < Z} pETONETER
§ 5 12 20 4 60 @ 110 %0 110 IxI0 it
£ |ELEVN 2l w s :: SHEAR*STRENéTH . ’ WATER co*:‘r NT ?;RCEN‘; 28| STaNOmPE
DESCRIPTION > Tl - . HTE P oy oM
= [oEFTH H51E > 8 | cu.,LB/SQFT. NAT.V.- + G-@ o v PERCE E g | wsTaLLaTion
& I | REMV.-® U-O o<
L] wi= ol B 10 20 30 40 <.
670 ,
6655 RIVER LEVEL vy
-0 s =T
l;;g. WATER WATER LEVEL.IN'
20 9 > ° THAMES RIVER
| AT ELEV. €656 .
Stift .o very stiff #yeee " | URING DRILLING
@ grey SILTY CLAY 14 \ ° MAY. 21, 978,
Zlo some sand jonal 2 ] q
zi=z grovel (TILL) BN
o8 20 - o
g 105/12"
T
Il lesss i8] 650
; b4 170 24 o
Very stiff to hard 3
grey CLAYEY SILT 0k
some sand occasianal ? o
grove! (TiLL) “}4'
jesos % 40

25-3END OF BOREHOLE

630

VERTICAL SCALE
IN.TO — FT.

]
B -3 Percent axiol strain of tailure
10

DRAWN .  WOE ___

Golder Associates

cHECKED _BREB. ..

ERB.




Form G.A -D-

Project No. --.213,9.7.:2--.--.-
RECORD OF BOREHOLE 186
CO-ORDINATES NI5,587,333 E {,288,472
LOCATION See Figure 1 SORING DATE MAY 22, 1975 DATUM GEOQDETIC
SAMPLER HAMMER WEIGHT 140 LB., DROP 30 IN. PENETRATION TEST HAMMER WEIGHT 140 LB., DROP 30 IN.
-3 SOiL PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, T g' :
2 z RESISTANCE, BLOWS/FT. K, CM./SEC. 22| piczoMeTER
- " i o l [Caegy BN
[ o o 20 40 60 [ ixlo 210 §x10 lxio ZzZ0 OR
§ ELEV'N ESCRIPTION alaiw 5 s a SNEAR.STREN(.STH " ’ WATER CON.TENT PERCENT o2& | Stanohipe
3 N i B > - - b :
2 e I ENS 3 wa | cu,LB/seFT. Ny & o8 - w' "Twm 5| INSTALLATION.
S E i+ pr} REMV~-® U~ [, VR 23
© nl*® Dt ow 10 20 30 40 <
&8¢| GROUND SURFACE GROUND SURE:
- 0-OlBlack sandy TOPSOIL] 680 :
2:0 [ Very loose brown * Caspe
- YoSILT 12,13 o PLASTIC - . |
30 N b TUBING
Very loose brewn F. 421+« 1]3 o i
6736 (SILTY fine SAMD :
i fery loose SANDY SILY 32 °
e9n “|Loose SILTY fine SAND raCR o o
10 870
Very dense grey
) 374 ISAND AND GRAVEL |s-3{ 5 |* pioO q
1F7
-] 61" |33 © AUGERED
w [——l : ]
Y 2 717 |z - _ ° ‘MAT’ER‘EAL
8o Very stiff to hord 123/12 b -
3z grey SILTY CLAY o B L (PPN 52
some sond occasional 51s {17 ° N~
& -~ gravel (TILL) -g"—.‘
L 0] v {20 LIV, VNN Sy _QQ
L ~.g
2|3 eses " |es ] g
= 260 » {37 o g
1@ 880 ’:‘l
b Hard grey CLAYEY « {32 d 8> sTapopipe
SILT some sand > g .
oceasional grovel oo e ..3 S|
N
sec {TiLL) « hiool d S
4 §
-0l u [~ (1§ =
39 hara grey MO0l ¢ 20 o il caveo -
sapg |SILTY CLAY « biool ° i MATERIAL .
. o . /|
4 3-B|END OF BUREHOLE WATER LEVEL N
STANDPIPE ‘AT
ELEV. €657 |
MAY 26,1975
o ' b
63 IN STANDPIPE
AT ELEV. 6686
MAY 30,1975,
']
B §-s Percent oxia! strain of foilure
i
DRAWN _.. WOE __
VERTICAL SCALE R
— Golder Associates CHECKED DRB. .
ii¥.TO FT.




Form G.A. -0~ 1

Project Mo ...n33073

VERTICAL SCALE
HN.TQ — FT.

Golder Associates

RECORD OF BOREHOLE (7
CO- ORDINATES N 15,587,440  E 1,288,550
LOCATION See Figure i BORING DATE MAY 23 & 26,1975 CATUM  GEODETIC
SAMPLER HAMMER WEIGHT 140 LB., DROP 30 IN. PENETRATION TEST HAMMER WEIGNT 140 LS., DROP 30 IN:
g SOil. PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, ©
E - g RESISTANCE, BLOWS/FT. K, CM./SEC. ;IE ‘PIEZOMETER
M 5 i omw 20 a0 60 80 120 a0 kIO 110 zh OR
= gl Liba 4 . = + - 2 - Swu | sranopiPe
[ BT R ENE I < -
& ELEVINI  DESCRIPTION alele] 53 | SHEAR STRENGTH WATER CONTENT, PERCENT ok
z 2t - Q NAT.V.-+ -8 = INSTALLATION
EPTH iz > § W § Cu,LB/SQFT. - ¥ [ P
g afo|i- - REMV.- & U.-~O [ & S— g <
b3 Biz D ow ] 20 30 40 <
690
Black sandy TOPSOIL:
5810 |GROUND SURFACE }_ 'GROUND. ‘SURF.
500 5 680 : ¥ 3
! Very loose brown =i .» 2 o
‘ SANDY SILT %:u%o, s
l.em-sf)o dfelays ° o SlpLastic
Loose brownSA ] e o ‘S 2 TUBING
SILTY fine SAND  [L i g
jg7o-4 3«13 ‘\ - o 3=
106{Compact brown 670 o :
-2 1SAND A v 51«12 > o 3] AUGERED 3
- g ° Ol MATERIAL
—— g
o i 6 v |28 N [e} -4
Ele - T 3
els T8 122/12" ° w
<|5 Very stiff to hard 81w |2} aq o =
grey SILTY CLAY (]
=~ seme sand occasionadl 9| lle o T
@ gravel { TiLL} ; st
Wi ‘120 o ={PIEZOMETER
g 4 = e
u
by =Q 52 O g ' ‘
"] “ [+ ik e £
<leaes Bl eso alcaveo’ ol
BEE ] i * hioo] MATERIAL 1
Hord grey CLAYEY{ |l s i
SILT some sond ) " pog o / :
sccasional gravel {11 . bioo o f—t—t 5
(TiLL) T 1/
€442 L1 » W4 n [+ : s
35BlEND OF BOREHOLE o
40 WATER.LEVEL IN
PIEZOMETER AT
ELEV. 6790
MAY. 26,1975
-5 Percent anicl strain of failure
-]

omawn L. WOF
cHECKED LLERE L,




Form G.A. ~O -1

753073

Frojent o ceve s e a e enna

RECORD OF BOREHOLE 18
CO-ORDINATES N 15,587,485 £ 1,288,400
LOCATION Ses Figure ! BORING DATE  MAY 22,1975, DATUM GECDETIC
SAMPLER HAMMER WEIGHT i40 LB., DROP 30 IN. PEINETRATION TEST HAMMER WEIGHT i40L8., DROP 30 IN:
g SOIL PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, o
z z RESISTANCE, BLOWS/FT. K., CM./SEC. <2 | piezoNeTER
g 5 w1 2. 20 40 & 80 110 kIO X101kl 2k oR
ElSlulSt &2 . . = 4 . < Ou | STANOPIPE
e EV'N. DESCRIPTION lolaivt] 5SS | SHEAR STRENGTH . . WATER CONTENT, PERCENT bodlg :
< [oEPTH 2iE > brd NAT.V.-+ G @ = D INSTALLATION
= [T Cu. LB/SQFT. - w w W ] d
S Ei12+ § o REM.V.- @ u-O - — o
D Wiz @i w Ty 20 30 40 <
€70
RIVER LEVEL v
00 — > T
— <
a3 WATER = 2 I WATER LEVEL IN
23 i o] 18 \\ o S THAMES RIVER AT
. ELEV. 6656
" 660 -
° T 42 e __ 5| DURING DRILLING
Zleo Stit! to very siiff 3lv e ] ) S MAY 22,1975,
elx grey SHLTY CLAY < i .
Sia some sand occasio a6 \ ° T8
< gravel {TILL} [
@ E]x |25 i ° o
P -4 1 ":‘ Ig
2|F Jesss §]«|2sf 650 100/ 12" ° N
z 160 P ~8
Hord grey THT {193 [ e
CLAYEY ST TiLL A R n%c ° el
[6430 T o B o [«
22°6} END OF BOREHOLE ! =
840 a
3
<
55 Percent axial sirain ot failure
[{-]
DRAWN W.D.E
VERTICAL SCALE e XDE
I N.TO — FT. Golder Associates CHECKED .. PRB.




Form G.A ~D-§ Project No. ... T53073 .

RECORD OF BOREHOLE 19

CO-ORDINATES N 15,587,527 E 1,288,398

LOCATION See Figwe | BORIIG DATE MAY 238 26,1975 DATUM GEQGDETIC
SAMPLER HAMMER WEISHT 140 LB., DROP 30 IN. PENETRATION TEST HAMMER WEIGHT 140LS.; DROP 30 IN:
g SOR. PROFILE SAMPLES DYNAMIC PENETRATION COEFFICIENT OF PERMEABILITY, ol
2 z RESISTANCE, BLOWS/FT. K., CM./SEC. ax ‘
£ z , J2E | rezoveTER
g § TR SN 20 40 6 80 X0 IO 0 1xIO == L OR j
3 21505 52 e : 28| o
$ W CESCRIPTION pilela 8] >3 | SHERR STRENGTH NAT.V.- ¢+ g-@ WATER CONTEN'T. PERCENT =] INSTALLATION |
: W 1 S wea | cu,lB/SQFT. - 3 - - Sa | MeTAL :
b3 a2+ pr} REMV.-® U-~O P s ? o%
8 3 w 10 20 30 40 -
70
RIVER  LEVEL G ;
53 ) WATER = 1 o
== o127 |waTer LEVEL v
25 ¥ idog! \ e  THAMES River ]
21~ jas| 660 =y < . {AT ELEV. 6658 .}
: Very stiff grey / — ~ g PURING DRILUNG]
2z SILTY CLAY some [733]-|t18 |~ o o jear 23,8750
=< sand fono! 1 i g
sis grovei (T W RS- 18 T ° S
e © Jeany TAE] - |20 L\ ¢
x {
=1 f6i"127ies0 f0o/iz <
s Hord grey cLAYEY B T |- j27 °
SILY some sond T EF2 » b o
oceasiono! grovel «
{TiLe) T ERJ q
jS404 03 o i
252 END OF BOREWOLE| s40
1
630
b
: |
uts Percent oxial strain ot foilure
VERTICAL SCALE ~ ORAWN . W.DF
1IN. Y0 — FT. Golder Associates | chEcKEo _BRB._...

w——

7, 8



Form 6.4 -D-1 Popet No. ... LR30TS

RECORD OF BOREHOLE 20
CO-ORDINATES N 135,387,575 E£1,288,314
LOCATION  See Figre i BORG DATE MAY 26 8 27, 1975 DUTUMN GEQDETIC
SAMPLER HAMMER WEIGHT 140 LB, OROP 30 IN PENETRATION TEST NAMMER WEIGHT 140LE., DROP 30 M
g SO PROFILE SAMPLES DYNAMIC PERETRATIOR COEFFYCIENT OF PERNEABR.ITY, @
E g RESISTARCE BLOWS/FY. ? W, CHl./SEC. ,: E PIETOMETER
o [ 93 - i e 80 ao 910 IS0 N0 Ini0 == oR
; = ﬁ - & : : -2 2> “ a :rENT 1': o 't! STAMDMPE
R DESCRIPTION B wmi S SHEAR STREMBTH ... _ VIATER CON + PERCEN [t T
£ B ix. AR TR HAT.v.- 4 G-@ - w - 5 & | MNSTALLATION
-3 gial+ I REMA. - (TR o) LSRR S— 8«
) @l ¥ =] o 10 20 30 40 o«
i
6§70
isesg | RIVER LEVEL
G- - &.
ss0.q WATER - | vmrﬁl;s;g;fﬁum
| 2% o THA VER
30 o Nl D = AT ELEV. 6654
4 23 ] 680 o DURING DRILLING
wln Rt 5 MAY 28,979,
© St 10 very stff <
Zie grey SILTY CLAY w i \\\ o
EiZ some sand ocegsional \
oim grovet {TiLi) 51w im P
Si3 | ‘ =
<
= €]"ileisso b .
ajx e -4 00/ 12"
k' IrO| ."i P ERE o
Hord grey CLAYEY y J '
SILT some zond 83 = paoy °
occasiong! gruvel kT OO o
(Tien} 1
t&!s’_—_ 0100 = 200 g4 0 g
25| END OF BOREROLE
610
[
uts Percent axiol strain ot foilure
kL
ORAWN o LNBE
VERTICAL SCALE
LN.TO — T Golder Associates CHECKED .BREB. ..




Form GA, -C.~-2

PROJECT No

T53073

RECORD OF SENETRATION TESTS 21 1o 24
LOCATION See Figure ORIVING DATE MAY 18 2 15,1975 DATUM  GEODETIC
PENETRATION TEST HAMMER WEIGHT 140 LS., DROP 3G IR,
PENETRATION TEST No. 21 & 22 PENETRATION TEST No. 23 & 24
z DYNAMIC PENETRATION z DYNAMIC PENETRATION
feLevd soﬁr:s::gg"i £y RESISTANCE, BLOWS/FT. eLEvN. . ;:fe::ggu £ g RESISTANCE, BLOWS/FT.
DEPTH >3 DEPTH 23
i % 26 40 80 80 a 20 40 80 80
;
CO-ORDINATES PT 21 CO-ORDINATES PT. 23
N 15,587,394 P = N 15,587,632
E 1,288,280 &8¢ E 1,288,140
690
6715 |GROUND _SURFACE €841 |GROUND SURFACE
¢0 Ui ero 0c . T
PROBABLY loese |- 1 PROBABLY loose .,
SILTY fine SAND [ - ¥ SANDY SILT 4l eso
. 6781 .
IJ 8% eroBaBLY compact [,
2L — Ry s7a; |SAND AND GRAVEL (5 _—
iy 10-0 L
«§ 680 =N PROBASL! very stitf ———
\. s701 |SILTY CLAY TILL L
- SROBARLY very stitf /] i4-0{EN: DF PEN. TEST 70 100/ 12"
SILTY CLAY TiLk [T
€495 I8 sso I,
22-0[END GF PEN. TEST 100712
660
840 !
i
CO-ORDINATES PT.I22 CO-ORDINATES PT 124
N 15,587,582 M 15,587,478 f— =3
£ 1,288,104 E 1,288,215
690
670
lcass |GROUND SURFACE 6659 RIVER LEVEL
o6 T 00 VATER —
) 1862'5 ;
g::giBLs\;L:’onse - 30 PROBABLY compact -,:" \7
X o |SAND AND GRAVEL i 4 660 L
le74s 1 Tl ercaaBLY very stiff ~—]
S0 orosaBLY very stitt [y ~——1 ] e5aq | SILTY CLAY TILL —
6706 | SILTY CLAY TILL . " 1'8|END OF PEN. TEST i00/9"
123 |END OF PEN. TEST 670 woy "} . ,
820
il
880
! i
§
|
VERTICAL SCALE . oRAWN _. WOFE .
N — Golder Associates CHECKED _P.RB.___




Form G.A.~D.-2 PROJECT No._.7.33073 .

RECORD OF PENETRATION TESTS 25 o 28
LOCATION See Figure 1 DRIVING DATE  MAY  14,I5 & 21,1975 DATUM  GEODETIC
PENETRATION TEST HAMMER WEIGHT 140 LB., DROP 30 IN.
PENETRATION TEST No. 25 & 26 || PENETRATION TEST No. 27 & 28 |
1 z DYNAMIC PENETRATION | z |DYNAMIC PENETRATION
: INFERRED o RESISTANCE, BLOWS/FT. . INFERRED 2y RESISTANCE, BLOWS/FT,
jeLevin = , ELEVN. Y st bt
CErrl  SOIL PROFILE g 3 s SOIL PROFILE §§ e
a 20 10 60 80 . 207740, 80
CO-ORDINATES PT.|25 CO-ORDINATES . ) ,
N 15,587,620 —t N 15,587,480 23;2_.:-,,
£ 1,288,232 E 1,288,480
630 ‘ 690
6854 _|GROUND. SURFACE 57 | GROUND SURFACE
60 ; 00 -
PROBABLY 10653 : PROBABLY very loose i
SANDY: S1LT . SILTY vine SaND o
R 4. 680 ) 1680
N o 0 T N ;‘ B
PROBABLY compact b9 PROBABLY loose - JI" 1
SAND AND GRAVEL |37 ~ISANDY: SILT - g
ige : PROBABLY 'very::loose j¢ -
PROBABLY very stiff g A e
SILTY CLAY FiteT B S ISILTY fine SAND - kb
670 & Q. VAl 6T0
£ND OF PEN, TEST “GR A S
: PROBABLY hard
cca7 SILTY. CLAY TILL
T-G1END OF PEN. TEST |
§60 f|—r— 0 4 ] eso
‘ | g, —
SO-ORDINATES | PT.i26 , co-oroiNATES 11 PT. |28
N 15,587,498 | —t— : N 18,587,803 | e
£ 1,288,258 E 1,288,184 | g
670 - ' | Lok
, : €90
“lessz | . RIVER LEVEL |- : ‘Hesse | GROUND ~ SURFACE :
23 — A Eaas ‘
WATER P ~ - ool l
s6i3 | ‘ ot PROBABLY loose [I'].]
5 A T o _|saNpy: snr o i
@_m 56 I “
6-0 ; 2] 798 1 A1l es0’
' PROBABLY vary stff ‘V \ e ‘ ".-.:' -
PROBABLY compdet f.g-f -
SILTY CLAY TILL \\ to dense. SAND |- i
‘ ~ AND - GRAVEL . ]9
fssis: ~ 6728 ~ K%
14-0[END OF PEN. TEST ! -O[PROBABLY. hard . W ]| /-
€50 SILT. _CLAY TILL eT0
END . PEN, TEST ,
660
_ VERTICAL SCALE ; RS ORAWN__WDE
1IN YO~ FT. Golder Associates CHECKED (P.RE. ...




Form G.A,~D.—2 PROJECT No., ....7.33073

RECORD G- PENETRATION TESTS 29 7o 32
LOCATION See Figure i DRIVING DATE MAY 18,21 & 22,1978 DATUM GEODETIC
PENETRATION TEST HAMMER WEIGHT 140 LB., DROP 30 IN.
PENETRATION TEST No. 29 & 30 PENETRATION TEST No. 31 & 32
z DYNAMIC PENETRATION z DYNAMIC Pmeramogr
: INFERRED e RESISTANCE, BLOWS/FT. . INFERRED Qu RESISTANCE, BLOWS/FT. :
JELEVN = : ELEVN, =2 ;
SeFT SOIL. PROFILE 54 EETE SOIL PROFILE % 2 ’
de 20 40 &0 80 o 20 40 g0 80
"t
CO~ORDINATES PT.|129 CO-ORDINATES T 131
N 15,587, 448 b N 15,587,362 —
E 1,268,342 E 1,288,492
670
; RIVER LEVEL fesi0 GROUND _SURFACE
) — " 3
9 g WATER = oo PROBABLY very Ioose =N eso
2+ Si fine SA
S PROBABLY very stiff \ s770 ! .
SILTY CLAY TILL c60 40 oroBABLY very 1o0se !
6580 ls740 {SANDY siLT -
7-3END OF PEN. TEST 100/4"" 70l oRoBABLY looze I
5700 [SILTY fine SAND |--]
TOleRoBABLY compact [2e] © ' O i
PICT  fwo
667.0 [SAND AND GRAVELIs24|
630 ! 140 PROBABLY very stiff [| 1 <~>\_
SILTY CLAY TILL ) R
6620 ]
15-0[END OF PEN. TEST oo no7 12"
660 o
CO-ORDINATES PT.I130 , CO-ORDINATES | PT.i32
N 15,557,372 e = ! N 1£,587 412 Frb—
E 1,288,403 £ 1,288,530 690
690
léser {GROUND SURFACE GROUND SURFACE
&0 s ) T
PROBABLY very loose ! PROBABLY very lcose {[1.if €890
SILTY fine SAND  [i- SANDY SILT A4
679JO =l 680 2L
PROBABLY very loose "- PROBABLY loose
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A. P. Hatt (2) Scil Mechanics Section
Reg. Structural Planning Engineer Eeotechnical Office
Southwestern Region, London West Building, Downsview

sune 3, 1975

JUN - 51975

FOUNDATION INVESTIGATION REPORT
for

Hwy. 402 & Thames River Crossing
7.5 Miles West of Huy, 4
Twps. of Delaware & Caradoc
Site #19-536 W.P. 41-66-17 & 18
Dist, #2 (London)

Attached please find your ccny of the foundation investigation report

for the above mentioned projects. which was carried out by H.Q. Golder &
Associates Lid. We have reviewed the report and consider the contents in
general to be sufficient for your purposes. You will note that the report
recommends alternatives of spread footings and piled foundations for the
piers: the decision as to which method to use should of course be based
on economics. It would appear to us that the piled foundations will ‘
prove to be the most aconumical, however, since driving eguipment will

be mobilized in any event for the abutment foundations, and since the
size and depih of excavations will be less than for spread footings. Cover
for frost pretection is recommended as 3 feet in the report: for the area
in question it is our practice to use 4 feet. Please direct any queries
you may have concerning this report to this O0ffice.

K Ay, St

K.G. Selby
Supervising Engineer

¢.c. E.d. Orr
B.R. Davis
B.Jd. Giroux
€.A. Wrong
A, Hittenberg
J.R. Roy
L.E. Walker
R. Hore

J. Anderson)

A. Crowley ) mere only

FilesL
Record Services



Reterence 2
CHANNEL KIDENING TO BE TAPERED DIST, 2
BACK TO U‘AJ'UEAL wI0TH AT 300%-0" CONT N 78-66
FeoM £ Huly. 402. 0 -
TYR UPSTREAM { DOKIAISTREAM. NOTE : Fom #rax. comsrre & :
; - . EQUIPMENT
LOADING SEE 8§ 2-1 ON OWG. * /2 WP No. 4/-66- 17418
Q N0 Now & / & ¥ 0n Ow * N SN Ny o
0
‘ 3 8.9 689 9 $ W.w"@.&?ﬁ’% 3 T 8% 3 9 THAMES RIVER BRIDGES | SHEET
" - AR é,'#/ [ ;2 P ' {,’,";},’ i ;é,‘# 3 %‘ I AN : PR 7.8 Miles West of Hwy. 4 137
‘ 1 i H [ th - N v L
@ I—%";‘—’] ”A&[Jj 8263 070" 3 ,'?/5,2_,////,' a0 | P’ff 2 /06,33.';{:;'.-':.,. 3 ! E-U-é%‘s-v, 5 4 MEDIAN [Hily: 402 GENERAL PLAN
* . - LR I Ls. had H = Yigfn by i i ¥
| / e T " o 1 H £
| "",, i ff | ',r}/';/,’/‘,',; ot i BRIDGE ¢ ul.8.L. 490 490 BRIDGE| 4 E.8.L.
- I Pl { * - -
N 0000Qa0en, Wi ! ,lllll"lll ' t ~ ,
g {0~ /25,_7‘ ‘ " ! ;{r / }.’.‘;’;’:‘;’f ' Lo 68z 8-5" 18"-8" . i 18-5" 8-5"
™ Fo bt o Ix ’ f tn*
0 Nk LAY L _zte! 7ho' 26t0" | 28'0" |0 17t0"
i B [ g e
L ") R . ?.9 «
¥ i T TR i -~ ) 3"ASPHALT ¢
e / i b -ul.P 7V [ }“;‘,'”5 i [ ’,H","l‘l’ 5:"' h 7O SARwIA 682 Co/«//.SST (L)OADI c —PROFILE COMTROL — 47'5,@;?:@00;/;/5
/ . INSTAGE2+71.08 1 ! Th iy b Leerili-682 e 738048 .
‘9‘; ; SN 78 68T \g‘h‘:: L 4:":,,'.,'3,' } hg e 1 S}Q 2% o 2% [ ___j\ 2% | 2% 0o "
. ol ] [ i ! Qo mmmm et P ﬁ* - .
b ' — X AN BRI '/""Ig ! 1T i TRICALS o K o '—7_]’
N . 2.7 7 I S~ JLE 3 S FoR ELECTRE PRESTRESSED CONC. GIRDERS Sl
X TR = 3 (S | 4z 119°30'28" iR | S . il oWe K CRC.I. IV MODIFIED (410" DEEP )
MLV 1P N LKA ;! - ! £ L P aadet r
3 R = T L B e A WA *s e 7 o (COMTINUOUS FOR L.L.) . o
< 1. ! q At Wi 1 A7 g-0" Jity ot / Y 4 SPACES @i7-6" = 300" |36
y AL ! g . o il s ! YA ‘
T bt 1t kL : -2 : / [ Iy il "
N T PSS . 6" DECK DRAINS TYR
/ 8 7 I NI / o PR £ . 35-0"APPR. SLAB WITH ‘
S /) - Il B B 118 Cau g \ J'{‘:R’“ i aeYs  we*ss 3"ASPHALT WEARING SURFACE.
! ] STA.652+62.45 MR S T T, T -7- RYHTR ."r . " K TYEe )/ . ———— .
e Nkly:“fol,“ £L.7/3.497p | 1 J“',"EL.7/5.4é‘ 7 EL717.567P i i £L71930P ELT2.2%: ! P/ L CUTH, SCALE!g =10 “==’==‘UOTES .
T T el e ] T o [ EIEETI s s L esreoar o CLASS OF COMCEETE.
g A B S N ,"{ B g 'g 7 R o — M1 upsTREAM EMD OF PRESTRESSED GIRDERS ——~5000 PS.1.
’ ‘ k 1 AR D' wo YO ! A Y . ;o PIERS. TYP. DECK, BARRIER NALLS, 7 _ R
A ¢>f< A .:'II’:".H.. NS ANy o h bl , NS PiEes 7 APPE. SLABS - == —4000 RS.I.
S ' =L }-‘rii: (1 gong T F W o ABUTMENTS § FOOTINGS—~~3000 A5.1.
2 . A 2.1 H [‘r‘ ,;: ;\ ; ‘OQ NS Y 'Ill“]' |'l ! ;," ' Yoy
/ ! K | _ ' HI AR ] ' . ! . .
¥ ' | b geeh‘: | brdg ,'} | T AN i COMCRETE QUAMNTITIES REMFE._STEEL GRADE (5. 630 SERES)
' 4 AR IO g tghate 7 h , ' TR ! H ERG = — — e e —
¢ ! NI '1,"'\ RN § R P \ P CONCRETE QUANTITIES ARE LISTED BELOW FOP THE RIERS — - - T TC T o |
; TR X - Foihd 7oy \ Pi PRECAST GIRDERS 6ok
‘ Vod .‘;/i Wy e3g j Rt \ ! N N \\b P APPROPRIATE COMCRETE LUMP SUM TEKDER ITEMS. REMAINDER —— — — — — — — )
hy v 0 4fy ¥ N ™ % e Q8 T ou 2 PR E£.8.L WB. L
3 gogss 88y / T o¢efese 8 %8 % ¢ 838 2oy KB CLEAR COVER OM REIMF STEEL
° LR CRR A t | ° A ° oL I. COMCRETE IM P/EES,ABUTMEUTS}‘dOOO RS, 384 Guxds[365 Cu-Yde. —IE - m S
: ‘ . AND KIKGRALLS. 3000 RS.1.—166 168 ) 5 Pl T
£ - eap gu— h }
LIMIT OF i Rab i oAk o 7. COMCRETE W DECK AUD DIAPHRAGMS. — ——483 483 TOP OF DECK--2" B0TTOM--/ ,
: P L A N SKEW DATA 500 00 3. CONCRETE 1M BARRIER WALLS. — 84 84 f;ﬁ;ﬁéﬁﬁffﬁ :5?\22/52 Qk"/ALLS————Ié
T I SIM. =0.0871657 4. COMCRETE 1M APPROAGH SLABS. —— 97 Cu.Yds.| 97 Cu.Yds. I
SCALE: I"=400
_ . 8 CALE: I"=40 TAK. - 0. 0874887 AND/OR AS MOTED ON DRAKWINGS.
A : : .
3 §9 Q Zgg 'o'g‘;*”é%i? CONSTRUCTION IJOTES :
+ . =0
20 Yo WY THE CONTRACTOR 15 RESPONSIBLE FOR
o9 ¥ 810 o JOTES ! FINISHING THE BEARING SEATS TO THE
b NI K = SPECIFIED ECEVATIONS WITH A
50 AN A o« 7/P DEMOTES TOP OF FIMISHED PAVEMENT. TOLERAKICE OF 4.
M R N T ,
g BN L s0% 0ty 401 —= SN *P. DEKOTES WORKIXG POINT. HO COMCRETE SHALL BE PLACED ABOVE
2 2 : THE ABUTMENT BEARING SEATS UNTIL
, THE COMCRETE 1M THE DECK HAS
FIMISHED TOP OF PAVT. AT BEEK PLACED.
FUTURE MEDIAK EOGE OF PAVT
L1587 OF DRAKIINGS
PROFILE OF Huly 402
NT.S. DKiG. I GEMERAL PLAN
2. BOPE HOLE LOCATIONS { S01L STRATA
3. FOUDAT'ORS LAYOUT ¢ PIERS
5TD. COMC. BARRIER GUIDERAIL ¢ CHAEL 4. ABUTMEMNTS
MIM. SOFFIT EL. 707.34 [ ALt ¢ eartinie /{ANC/—/OQAGE{ ve 5. PRESTRESSED GIRDERS § BEARINGS
20.00 | & DECK.
;/o.oo 5L 7. EXPAUSION JOINT DETAIL
700.00 o eLaco. e ALORONCH SLABS, DECK WNTESPRGOTING 6. COUCRETE BARRIER WAL
L oon CL697.50/T—Nm,  £Lsss.004 I £1.666.00 T7P £L.€67.99 e | n PORTION OF THE CONTRACT. 9 STEEL PARAPET RAILING
680.00 ' , KL EL664.937 052 ' | LL e [ 10, 35 FT. APPROACH 3LAB
: / WW’* £L.661.00 “ . 1. STAMDARD DETAILS T
670.00 / Al ps LT 3 e i kL——;:-—\STEEL H' PILES -TYP. 12. STANDARD DETAILS I
660.20 ’ g % L.665.00 ,;, \;'.l | 20" APPROX. EXIST. GROUMD LIJE I3, STANDARD DETAILS I
HEY 66 N TTrA AT $.FACE OF EB.L., STRUCTURE. 14 AS CONST ELEY. & EXB IT. GAPS.
VR oo 2L0"THICK BAOCM RiP-LAP TO BE PLACED 15, AS CONST. ELEV. 4 EXR JT. GAPS.
\ UP TO EL, 698.00(TYR) /6. 5/.42517)_2/5& Z/O:;Afxoifgscwkf-
Dwe [7.-EL >

BOULDER FREE (MAX.SIZE 3") FILL TO A
BE PLACED UP TO UNDERSIDE OF ABUT: | BE COMNSTRUCTED AFTER

FOOTINGS BEFORE DRIVING PILES. TYP.

FARMERS ACCESS ROAD TO

PLACING GRAVEL SHEETING AND
RIP-RAP (FOR DETAILS SEE
|GRADING DRAWINGS.)

ELEVATION

SCALE. 1"=40-0"

EXCAVATE HATCHED AREA
7O ELEVATIONMS SHOWM. Ty P
FOR DETAILS SEE GRADING DIIGS.

18" GRAVEL SHEETING
MAT ERIAL TO BE PLACED
UP 70 EL. 68/.00 UDER

LANDOM RIP-RAP (TYP)
(SEE GRADING DRAWINGS.)

EEFECEINCE BENCH MARK

¥ VERTICAL CLEARAKICE

MOUNT BRIDGES - QUADRAKT 42081
#2538 ELEVATION 789.73 ('33) 240.71 METRES
C.M.B.-SUBKIAY, 2.5 MILES MORTHEAST OF STATION AND AT MILEAGE

2.3 FROM KOMOKA, BOLT 11/ SOUTHEAST WACE OF KORTHEAST STOME
ABUTMENT, FIRST COURSE BELOW BRIDGE SEAT, IN CENTRE OF SECOMD

ALTAR STEP BELOW TOPR.

FOR REDUCED PLAN

USE SCALE BELOW

ATAIVPLUTIYN Y

= 3 INCHES ON ORIGINAL PLAN ~—o

REVISIONS

DESCRIPTION
CHECK K7 |LOADING #520-+4-1 |DATE DEC/75]
CHECKN.kJSITE No /9-536 [OWG /

DATE [BY
DESIGN A.K.J.
DRAWING 3 S,



User
Text Box
Reference 2


Reterence 3

K. ABUT, BRGS. PIEAS?] PIERS 3 £, ABUT 8LGS.
‘ f 707-0 , jﬁ 108-0" r07-0" CONT No 78-66
® [ WP Nou66-17¢18
)
a0
) S5 Rk THAMES RIVER BRIDGES SHEET
n g W ] .
) Qw0 I Qo &1 2PER 7 7.8 Miles West of Hwy4 139
g )8,;“ ; g o [-5°co'co FOUNDATION LAYOUT & PIERS
~ 9 o g r S D
0 1 o RS 354 W "
.Y B N TEVET EAl| I 7
P 22y, X3y =t e au \ \ L \ =
R : T —(u./ﬁ,sazws.oe SR i EIPP o v i iz
)&Lr’—._. . 1 _ £.1,288, 446 .37 Jls - | & -+ %L cso0z0—|fH I
: K. A¥51] AR st} hRA] U nE o ' c5016
9, —L _ N.15,587,426 .56 ' ' ‘ ' €502( _J
Yy RESY £.1,288,539.48 ‘o ¢ u ~H i
Q AR /7-0 17-0 I
® Qo H N —cs015
3 Q‘q)lc{? ) LFOQ BEARING .
2 DETAILS 1 —
- SN PLANM OF PIER CAP “Hici coord
. | QU — H—cC 5013
o ol i SCALE:Z =1-0"
o RN f' NORPTH & SQUTH N s
W bR i A @ @ c8012
:Q . ; 5022 70 3x/5-C5021 @ 12" — ’—55c5 0@ | - Ag?/’-o' .
T WRT2 q - R _I —I10-CI117 @ 43 —— '
§‘ e e AL 15,587,545.00 g eia 3-C5034 @ 9 Y L YL | :LE z a—
ety J|£.1288,230.54 N| M. 15,587,488.56 = — iS = rood !
n ) 7/ ‘{SFA.662+6§74 . . Az 19°%51'25" —— N,/ £, 1,286,418.49 6-C5019 e /':"cr — o-ciiiy eqf |
2 X, 15,587,597.73 HR*3 ‘ ¥ - PCEL R e LN —s-c5019 '
I . 1,288,137 .43 H.0.T, 664+72.74 U, 15,687,481, 78 M. 15,687,385.84 38" \ 7-C5015 EF~T | /05014 EF. ;1//’ }
S =H.0.T. 100+00.00 £.1,288,324.52 E.1,288,5/1.60 7YP] LECS0/3 E7, -C5022 TO r
N 1. 15,587,496, 29 6-C8011 6-C8012 p i
2 5-A5004 @ 19" £.1,288,316.688 Y , T ~1ar o ng >-ch03e g =
' Q0 6-C8010— | —T" 4:\—/_-] “Cls.ceobo T 6-c801l
N ; » o, KkQ N CONST. JTimm—|— ||, 2 | || [37-cs008 @ 12" PIER*) , P
o [ . Yo gp i [ e L C5008 @ i2" PIER*? 1ol PIERY
ol N 7-49006 6 ! 3O O, 80 V¢ " 37-c5008@.12" PIER *T] [| WI-C5008 € 12" PIER?S 110 PIER S
N @ - AN Y 43-C5008 e PIER % 21— | [7-c50070 12" £ F. P1ERT]
b == . NS GO 00 o 41-£5008 @12 PIERT 3 | 3 3-C50078 127 EF PIERT. T
’ § 29-A5004 @ 12 ¥4 §o3 39 o8 STEEL CUTWATER  ~ | ’ i 41-C5007 e 12 EF PIER®S b
N R f v ©0 3 Y1 ¥ “’_{&) SEE 586-1 o DG/ 8 ¥
8. R _[k/.p.*/s \Q 9;‘,’; _I&&) RN x.P %15 v 0eso’ piee? \— | s0-ciior pree®;
. 15,587,557.21 Erd g Y Jy M.15587,398.04 5x13-C4009 @ 3-0" PIERT | 60-C1102 PIER* 2
w1y £.1,288,169.56 Joy — S .4,288,390.62 5x15-C400903°0" P1ER"E e T 60-C11 03 PIER#5 5007
v . NI I~ = 1A%ss 5x14-C4009 @3-0" PIER*3 L 14" | —opr cousT 77
8 .9 39-A6001 @ 12" 80T, ' — = - A /5}587,545.5/ | (MM, R :
q § 30 A5005¢ 12° TOP £.1,%288,483.73 @_ "
: X . x4-A101 @g" . - " 4
CI1O! PIER™]
Q ’ /10-4A8002 2x7-A1011 @g” H— 2 PEQQ*‘Z
70¢. § BOT. G108 Preats
: ROUGH SURFACE AT p "
e ' coussT, JoidT. T | h- ~— so-cri1o1 piER* —|-c4009
: %‘ ) £ ~ ———|-|~~60-C11 02 PIERTZ !
= 7-49006 € 6 £L.665.00 p/fES“‘}ja N 60-C1103 PIERY3 0
S:v . EL.661.00 PIERS 2_ _L '\ AB0I10 ‘\QI —1 —A6009
N VU—U—L5-45004@/2 PILE cuc—ofr‘gl = e J L T :Jr,
£L.662.00 PIERS *1¢%3 i — = x ' LITN 46010
9 : # |y [ | 'awocs A7771 ‘ 9
Q EL.658.00 PIERS #2 | _ 3 |—A1108
rO\ FO UUDA T/O U LA YOUT AGOOQ—] "'r]t{:nv::nn a”yrirknvrrrr! = ral l”‘ 1!‘_1)\4//07
< SCALE-'J”=/I'O” [ “H]::HH«;IIJ 1“11“ | 41107
Al ¢ = ELEVATIONS " ; i / L
ABUT. 8RGS 6 J ; ! @ e sf —I.s
A 8 c D £ £ ] I M ] L
5 é o
—— 19006 WOTES: 8 k[8.L[708.26|709.40(709.54{709.38|703.22 |701.76 7Y P Pl Ee ELEVA T/OU /% 0"
A7005 - P Y |E8.L]109.10|709.24|709.38(709.22(709.06701.60 SCALE Bl 0
— i/ | |t —4s004 s DIMEMSIONS, REIMFORCEMENT ¢ PILE LAYOUT '~ 8 RERENSTRAREA
£L.697.50 K. ABUTS. ol ! o Q: . POUGH SUBFACE SIMILAR FOR ALL ABUTMEK TS § PIERS. % WLBL7I.28 |711.42|711.56|711.40 7i1.24 70378 2 14l o 2o ‘ : r— /ccgggi 70
£1. 706.00 E.AEUTS,:L N : P ) COMST. JTT. e PILE SPACIANG TO BE MEASURED AT UNDERSIDE Q |EBLYI.I2|711.26|711.40|711.241711.08(703.62 ' } —4{— { ciiz —|F ir '/,.
PILE CUT-OFF OF FOOTIHGS. , N0 Walris. 14|713.28]715.42)713.26[713.10[po05 64 [es907 - €5020 =]
£1.696.00 H.AB] | | T T 11 $PILES TO BE DRIVEK IN ACCORDANCE wiTH ¥ IRV A = » +c5016
£0.704.50 £.484, O STD. $83-/1 USING DESIGL LOAD OF 95 TONS/PILE  (EB.L{712.98]713.12 |712.26|713.10 |712.94]70548 OV cliol p1ERk "l
0‘,‘—— Tﬁﬁ =t BUT PIER PILES MUST BE DRIVEN BELOK EL.642.00. : [ C//gg 5’52 #§ "
b - » BOTTOM REIMF. [N FOOTIMGS TO BE SPACED TO el 1ee 5015
/ AVOID PILES. PILE DATA J T N W YV
ol o Allll, CIOI, CIIO2 AMD CIIO3 FOR PIERS SHALL SE . DESIGN 3% /o0
2 60 K.5.1. GRADE ALL OTHER REINF, STEEL SHALL BE LOCATIONW® BEGD\LEMGTH | TYPE| ") 0 A g0 [A\F=r-0
J 50 ¥.8./. GRADE . WABUTS.| 22 &85°-0" . —_— e
piERs # 1 | 34 24'-0’ N FOR REDUCED PLAN S
For » " T X 95 TOANS @
o PIERS *2 34 20'-0 N lege piLE USE SCALE BELOW. 2
‘ Aa-:/-o PIERST3| 34 24-0" 1 q g,llllll'lll | ﬁ“l ’ F © [GATE [BY - DESCRIPTION
————— £.ABUTS.| 22 “70*-0" T DESIGN A.«. JJCHECK KF TLOADING#/520-44 |DATE Dec,
He— 3 INCHES ON ORIGINAL PLAK —+{ |DRAWING B.5| CRECKHKASITE No /- 536 [DWe 3



User
Text Box
Reference 3


Foundation Technical Memorandum
Thames River Bridge EBL and WBL, MTO West Region 59 Structure Rehabilitations
Contract 4, Site No. 19-536-1 and 19-536-2, GWP 3102-10-00, Index No.: 373FTM

PML Ref.: 13KFO06D-TR, November 15, 2017

i

APPENDIX B

Site Photographs



Foundation Technical Memorandum

Thames River Bridge EBL and WBL, MTO West Region 59 Structure Rehabilitations PﬁB

Contract 4, Site No. 19-536-1 and 19-536-2, GWP 3102-10-00, Index No.: 373FTM
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Photograph 1: Westbound Lane, East Abutment and North Wingwall. Abutment
slopes are grass covered and no obvious signs of erosion observed on slope
(September 2, 2015).
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Phtoqraph 2. Westbound Lane, West Abutment. Abutment side slopes are grass
covered and no obvious signs of erosion observed on abutment side slopes
(September 2, 2015).

Appendix B, Page 1 of 6



Foundation Technical Memorandum

Thames River Bridge EBL and WBL, MTO West Region 59 Structure Rehabilitations PﬁB
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Photograph 4: Westbound Lane, Bridge Deck and Piers (September 2, 2015).
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Photograph 5: Eastbound Lane, East Abutment and North Wingwall. Abutment side
slopes are grass covered and no obvious signs of erosion observed on abutment side
slopes (September 2, 2015).
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Photograph 6: atbound Lane, East Abutment and South Wingwall.
Spalling of Bridge Deck Concrete observed (September 2, 2015).
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Photograg'h 7. Eastbound Lane, East Abutment (September 2, 2015).
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Photograph 8: Eastbound Lane, Bridge Deck and Piers (September 2, 2015).
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