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TO: B. Thamabala, Bridge Office DATE: 1999-09-10
K. Bentley, Planning and Design Section
H. Welker, District Engineer
L. Rlchards (2 op s), Construction Office
8 and Fourdation'Office
A Ho, Strucmral Section

RE: WP 363-94-00
Site 33-221 Franklin Street Underpass

Hwy. 8, District 31 — London/Stratford

Attached.are revised recommendations to the Foundation Investigation and Design for the above
structure.

Any comments you may have should be forwarded to this office on or before September 27,
1999,

If no comments are received by this date, it will be assumed that you are in agreement with the
contents of the reports.

;hn F. Meyi%~/w

Structural Project Manager
For: Alfred Ho, Head
Structural Section
Southwestern Region, London

Telephone:  (519) 873-4342 .
Facsimile:  (519) 873-4350 /"o:,ﬁw

Attachment

Cc:  D. Terpstra (memo only)

Document: \WMTOSREDCONUSERS MeyerJODATA\WP 363-94-00 TPM Hwy 3\SDR and GA Dwy Distribution Franklin 5t Revision.doc (Friday, September 10,
1999 11:09)



memorandum

TO: B. Thamabala, Bridge Office DATE: 1999-09-10
K. Bentley, Planning and Design Section
H. Welker, District Engineer
J. Richards (2 copies), Construction Office
T. Kim, Pavements and Foundation Office
A. Ho, Structural Section

RE: WP 363-94-00
Site 33-221 Franklin Street Underpass
Hwy. 8, District 31 — London/Stratford

Attached are revised recommendations to the Foundation Investigation and Design for the above
structure.

Any comments you may have should be forwarded to this office on or before September 27,
1999,

If no comments are received by this date, it will be assumed that you are in agreement with the
contents of the reports.

,./'7
(/fohn F. Mey% 7

Structural Project Manager
For: Alfred Ho, Head
Structural Section
Southwestern Region, London
Telephone:  (519) 873-4342
Facsimile: (519) 873-4350

Attachment

Ce:  D. Terpstra (memo only)

Document: WMTOSRRDCONUSERS\MeyerJo\DATA\WPE 363.94-00 TPM Hwy 8\SDR and GA Dwyg Distribution Franklin St Revision.doc (Friday, September 10,
1999 11:09)



é\ AG RA AGRA Earth &

ENGINEERING GLOBAL SOLUTIONS Environmental Limited
440 Phillip Street
Unit 8
Waterloo, Ontario
Canada N2I. 5R9
Tel (519) 885-6220
Fax (519) 885-3490

August 27, 1999

Morrison Hershfield
4 Lansing Square
North York, Ontario
M2J 171

ATTENTION: MR. DOUG HOFFMAN

Re: REVISED FOUNDATION RECOMMENDATIONS FOR RETAINING WALL
FOUNDATION INVESTIGATION AND DESIGN REPORT
PROPOSED KING STREET RETAINING WALL
AND FRANKLIN SREET BRIDGE, STRUCTURE 33-221
W.P. 363-94-00, AGREEMENT NO. 9730-7411-3178
HWYS8/CONESTOGA PARKWAY INTERCHANGE AND
HWY 8 FROM CONESTOGA PARKWAY TO FERGUS AVENUE

The enclosed are our revised recommendations for the footing design for the retaining
wall along King Street. Qur report dated July 21, 1999 has suggested highest bearing
elevations for footing design. The revised recommendations provide higher geotechnical
soil bearing resistances at lower founding elevations.

The footing should bear on the undisturbed, dense to very dense native sand to silty fine
sand and designed to the bearing resistances shown below:

Factored Geotechnical Resistance at ULS 700 kPa -
Geotechnical Resistance at SLS 350 kPa

The footings should have a minimum width of 1.2 m. The SLS value given above is
based on a maximum settlement of 25 mm under the footing. This can be achieved
provided that the founding subgrade is undisturbed during construction.
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Borehole No. | Existing Ground Proposed Highest Subgrade
surface elevation Footing Base (m) Material
(m) Below Existing
Ground Surface Elevation
98-01 327.4 2.8 324.6 Sand
98-02 327.3 3.0 3243 Sand
98-03 327.2 3.2 324.0 Sand/Sand
and Gravel
98-04 3271 4.2 322.9 Sand/Sand
and gravel
98-05 327.0 3.7 323.3 Sand to
Silty Sand
98-06 327.0 4.2 322.8 Sand and
Gravel/Silty
Sand
98-07 327.0 6.4 320.6 Sand
98-08 327.1 3.2 323.9 Sand to
Silty Sand
98-09 326.9 4.6 322.3 Sand
98-10 326.8 4.0 322.8 Sand
98-10A 326.7 6.0 320.7 Sand
98-13 326.7 2.7 324.0 Sand to
Silty sand
98-14 326.6 4.0 3226 Sand to
: Silty sand
98-15 326.6 4.0 322.6 Sand
" 98-16 326.4 45 321.9 Sand to
Silty sand
98-17 326.1 4.1 322.0 Sand
98-18 325.8 3.3 322.5 Sand
98-19 325.6 4.8 320.8 Sand
98-20 325.3 3.7 321.6 Sand
98-21 325.0 3.6 321.4 Sand
98-22 3244 3.4 321.0 Sand
5287}
Alternatively where required, any unsuitable soils can be ved;aé%’& replaced with

properly compacted engineered fill (i.e. Granular “A” quality material) to the underside of
the proposed footing. In this instance, the engineered fill should extend at least 0.6 m
beyond the foot-print of the footing and should be uniformly compacted in suitably thin
layers to at least 100 % of its standard Proctor maximum dry density.

& AGRA
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It should also be pointed out that depending on the water table at the time of
construction, in some areas, the soil conditions and/or the required footing elevations
may dictate footing excavation be extended to below the water table (e.g. Boreholes 98-
13, 98-14, 98-15, 98-16 and 98-17). Should this occur, careful dewatering will be
required to prevent the disturbance of the founding soils.

All footing excavations should be carefully inspected by the geotechnical engineer to
ensure that the footings are founded on undisturbed natural soils, which are capable of
supporting the design pressures. It should be pointed out that where the footings are at
relatively higher elevations (e.g. near the ends of the project and away from the Franklin
Street Bridge where the existing pavement grades are relatively higher), the footings
may need to be extended deeper than the maximum frost depth to ensure that they
extend below any fill and/or upper weaker zones of the natural sand.

Other recommendations stated in the July 21, 1999 report are applicable.

If you have any questions, please do not hesitate to contact our office.

Yours truly,
AG Earth & Environmental Limited

Eric Y. Chung\M.Eng., P.Eng.
Kitchener-Watérloo Branch Manager

==t UN

Zuhtu S. Ozden, P.Eng.
Designated MTO Contact

& AGRA
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& AGRA Earth & Environmental AGRA Earth &
CNGINLERING GLOBAL SOLUTIONS Environmental Limited
440 Philip Street

Unit 8

Waterlon, Ortario
Canada N2L 5R9
Tel (519) 885-6220
Fax (519)'885-3490

FOUNDATION INVESTIGATION AND DESIGN REPORT
PROPOSED KING STREET RETAINING WALL
AND FRANKLIN SREET BRIDGE
STRUCTURE 33-221
W.P. 363-94-00, AGREEMENT NO. 9730-7411-3178
HWY8/CONESTOGA PARKWAY INTERCHANGE AND
HWY 8 FROM CONESTOGA PARKWAY TO FERGUS AVENUE

Submitted to:

Mr. Doug Hoffman, Principal
Morrison Hershfield Limited
4 Lansing Square
North York, Ontario

M2J 1T1
Distribution:
16 Copies - Morrison Hershfield Limited
2 Copies - AGRA Earth & Environmental Limited, Waterloo
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1. INTRODUCTION

This report presents the results of a foundation investigation carried out by AGRA Earth
& Environmental Limited (AGRA) on behalf of Morrison Hershfield Limited at the site of
the proposed widening of Highway 8 from Fergus Avenue north to Dellroy Avenue
(Structure 33-221).

The purpose of the investigation was to obtain information about the subsurface
conditions at the site by means of boreholes and, based on this information, to provide
geotechnical recommendations for the foundation elements of the new retaining wall
along the east limit of Highway 8 and the proposed reconstruction of Franklin Street
Bridge.

The existing east retaining wall will be demolished and relocated approximately 6 to 8 m
to the east to accommodate the proposed S-E Ramp. The new retaining wall will have
approximately the same length as that of the existing retaining wall, approximately 660
m from Station 11+060 north to Station 10+400 (Highway 8 stations). King Street will be
cut some 1 to 6 m and the finished grade of the new pavement will match that of
Highway 8 north bound. The deepest cut will be in the area of Franklin Street. The west
retaining wall will not be reconstructed except near the west abutment of Franklin Street
Bridge,

The Franklin Street Bridge will be demolished and reconstructed. The new bridge will be
a two span post-tensioned structure, each span measuring 23.3 m long. The new bridge
will be 5 m wider than the existing structure.

The work presented herein was undertaken under MTO W.P. 363-94-00, Agreement No.
9730-7411-3178, and authorized by Morrison Hershfield Limited, in a letter dated
November 2, 1998,

E.M. Peto and Associates undertook previous investigation work at this site in 1964 for
the existing retaining wall and Franklin Street Bridge. This information was reviewed to
supplement the present investigation.

2. SITE DESCRIPTION
2.1 Site Location

The site is located in the City of Kitchener along Highway 8 from Fergus Avenue north to
Dellroy Avenue including the Franklin Street Bridge (underpass) structure, which was
constructed in 1966-1967. This section of Highway 8 is depressed due to the level
crossing of Franklin Street between Kingsway and King Street. The existing grade along
King Street slopes downwards in a northerly direction from Elevation 327.5 to 324.3 m
within the 660 m long limits of the proposed retaining wall. At Franklin Street Bridge, the
pavement grade on Highway 8 is near Elevation 321.0 m that is approximately 6 m
below the grades of King Street and Kingsway. The existing retaining walls, which are 1
to 6 m high, were constructed to provide the grade separation.

&4 AGRA
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Based on available drawings, the existing retaining wails were supported on spread
footings. Franklin Street Bridge was also supported on spread footings with the bridge
abutments incorporated into the retaining walls.

2.2 Physiography and Topography

The site is located within the Physiographic Region known as the Waterloo Sandhills.
The area is characterized by a flat topography, heavy textured soil and poor drainage
(Chapman and Putnam, 1984). The area also has a preponderance of fine sand,
particularly on the surface. The hilly region is an extensive area of alluvial terraces of
the Grand River spillway system which, although more nearly horizontal, contains similar
but more uniform sandy and gravelly materials. Several till sheets underlie the area and
are, in order from oldest to youngest, the Catfish Creek Till, Maryhill Till, and Port
Stanley Till.

The elevation of the subject site ranges from 321 to 327 m above mean sea level and
slopes gently to the north locally in the vicinity of the site, with the exception of an area
of depressed pavement on Highway 8 underneath the Franklin Street Bridge.

3. INVESTIGATION PROCEDURES

31 Field Investigation

Between November 16, 1998 and February 11, 1999, a CME 75 truck mounted drill rig

~ was used on site for drilling and Standard Penetration Testing (SPT, following the

procedures of ASTM D 1586). The initial drilling involved twenty-two (22) boreholes '
drilled along King Street for the proposed retaining wall and at the Franklin Street Bridge.
Subsequently, three (3) deep boreholes were drilled and sampled to obtain data for
foundation design of the proposed reconstruction of the Franklin Street Bridge
foundations resulted from the widening of the bridge by 5 m. The locations of the
boreholes are shown on Drawings A, B and C.

The boreholes were numbered 98-01 through 98-22. The three (3) deep boreholes
drilled at the Franklin Street Bridge were numbered 98-10A, 98-11A and 98-12A. The
stations and depths of the boreholes are as follows:

Borehole No. Station No. Depth of Borehole (m)
98-01 11+055 220LT 5.1
98-02 10+997 224LT 5.1
98-03 10+ 979 22417 5.8
98-04 10+ 943 224 LT 6.6
98-05 10+895 22417 8.1
98-06 10+ 873 224LT 8.1
98-07 10+ 839 224LT 8.9
98-08 10+800 2321LT 9.6
98-09 10+ 774 2161LT 10.7
& AGRA
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98-10 10+ 760 208L7T 17.2
98-10A 10+721 21.5L7T 32.2
98-11 10+ 747 40RT 11.1
98-11A 10+745 41RT 277
98-.12 10+ 710 25.0RT 8.1

98-12A 10+ 761 26.0RT 218
98-13 10+ 702 208LT 11.1
98-14 10+678 208LT 12.7
98-15 104634 208LT 10.7
98-16 10+618 200LT 11.1
98-17 10+ 591 196 LT 9.6
98-18 10 + 548 184 LT 9.2
98-19 10+ 525 184 LT 8.1

98-20 10+ 482 19.2LT 7.3
98-21 10+455 196 LT 7.3
98.22 10+ 402 192LT 5.1

The boreholes were drilled using hollow stem augers. Water and/or drilling mud were
used to counter-balance the hydrostatic pressure within the hollow stem augers to
prevent “blow back” of sands and silts during the borehole advancement and sampling
operations.

Soil samples were retrieved at selected intervals of depths throughout the boreholes in
conjunction with Standard Penetration Tests (SPT). Sampies were generally taken at
intervals of 0.75 m in the upper 6 m and thereafter at intervals of 1.5 m to the maximum
depth of exploration.

Seepage and water levels were noted in each borehole during and at the completion of
drilling and sampling. Standpipe piezometers were installed in Boreholes 98-05, 98-10,
98-11, 98-15, 98-19 and 98-21 for future monitoring of the groundwater levels. All
boreholes were grouted with bentonite mix at completion of sampling.

The fieldwork was supervised by a member of our field engineering staff under the
direction of the project engineer. Qur field staff cleared the location of buried utilities and
logged the boreholes. The soil samples obtained were placed in labeled containers and
transported to our Waterloo Office for further examination and laboratory testing.

The stations, offsets and ground surface elevations at the as drilled borehole locations
were surveyed by Morrison Hershfield Limited and provided to AGRA for the purpose of

this report.

The results of the drilling, sampling, in-situ testing and water level measurements are
summarized on the Record of Borehole sheets and are enclosed in Appendix "A”.

& AGRA
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3.2 Laboratory Analysis

Geotechnical laboratory testing consisted of natural moisture content determinations and
visual classifications of all retrieved soil samples. In addition, grain size analyses,
Atterberg Limits and laboratory standard Proctor tests were performed on selected
samples. Several soil samples were submitted to AGRA Mississauga Laboratory to test
the electro-chemical properties that include resistivity, pH, Chlorides and Sulphates.

The results of the laboratory testing are presented on the borehole logs enclosed in
Appendix “A”, and in Figures 1 to 15 in Appendix “B".

The electro-chemical test results are included in Appendix “C”.

4,  SUBSURFACE CONDITIONS
4.1 General Subsurface Conditions

In general, the subsurface deposits at the site consist of fine sand to silty fine sand, to
depths of about 8 to 14 m depths below the ground surface. Several boreholes also
contacted silt till underlying the sand deposits.

The six (6) deep boreholes for the Franklin Street Bridge contacted fine sand to silty
sand underlain by silt, silt till and silty clay which are in turn underlain by a basal silt till at
approximate Elevation 298 m. It appears that the upper silt till layer extends across the
entire site, underlying the sand deposits. In the vicinity of the Franklin Street bridge, the
till layer was interbedded by sand, silt and silty clay layers.

- Surficial pavement structures, topsoil and fills were also contacted in the upper 2.5 to 4.0

m zone along King Street.

4.1.1 Pavement, Fill, Topsoil

All boreholes, with the exception of Boreholes 98-11 and 98-11A, were drilled within the
pavement of King Street and Kingsway. Boreholes 98-11 and 98-11A were drilled in the
median area of Highway 8 underneath Franklin Street Bridge.

The pavement structure consists of 80 to 120 mm of asphalt over typically 180 to 300
mm of crushed granular base. The crushed granular base is underlain by a
discontinuous sand and gravel fill, which is assessed to be the granular sub-base
course. This material extends typically to about 0.7 to 1.0 m below ground surface.

Fill materials were encountered underneath the pavement and consisted of generally
silty sand with a trace of gravel. The fill materials are assumed to be related to the
buried utility construction or backfill to the existing retaining walls. Five (5) typical grain
size distributions of the silty sand fill are shown in Figure 1 of Appendix “B”. Laboratory
Standard Proctor test results of three (3) fill materials are provided on Figures 7, 8 and 9
of Appendix “B”.

& AGRA
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The fill was very loose to compact as indicated by “N” values in the range of 3 to 28
blows per 0.3 m. The upper portion of the fill immediately underneath the pavement) is
generally in compact condition while the lower portion is loose to very loose.

Locally at Borehole 98-12 and 98-12A (Franklin & Kingsway) the fill encountered was
compact to dense, as indicated by “N” values of 12 to 32 blows per 0.3 m. This fill is the
compacted backfill behind the west retaining wall.

There was a 180 mm thick topsoil layer contacted at the ground surface of Boreholes
98-11 and 98-11A, and then crushed granular fill to 0.7 m below grade.

The fill materials were generally in damp to moist condition with natural moisture
contents measured between 5 and 15 %.

4.1.2 Sand to Silty Sand

The major native soil deposit underlying the site is a sand deposit, which is
predominantly fine sand with traces to some silt. It is frequently bedded with silt to
sandy silt layers and occasional sand and gravel seams/layers. The thickness and
sequence of occurrence of the various minor inter-bedded deposits do not appear to
follow any pattern. The deposit extends to depths of + 8 to 14 m below the King Street
grade, corresponding to Elevations + 313 to 319 m.

Twenty-two (22) grain size analyses were performed and the results are shown in
Figures 2, 3, 4 and 5 of Appendix “B”. The majority of this deposit does not meet OPSS
Granular “B” Type 1 specification. Laboratory Standard Proctor test results of four (4)
sand materials are provided on Figures 10 to 13 of Appendix “B”.

Standard penetration tests yielded “N” values from 7 to in excess of 100 blows per 0.3
m. The majority of the “N” values are in the range of 20 to 50, indicative of a compact to
dense condition. There are however occasional loose layers in the upper stratum of the
deposit, generally immediately below the fill soils.

The sand deposit was in damp to moist condition above the water table with moisture
contents recorded in the range of 5 to 10 %. Below the water table, the material was wet
to saturated with moisture contents measured between 15 and 25 %.

The electro-chemical properties of the sand deposit including resistivity, pH, Chlorides
and Sulphates were tested and the results are provided on Appendix “C”.

41.3 Silt

Immediately underlying the sand to silty sand in the deep boreholes, there is a
discontinuous layer of grey silt contacted in Boreholes 98-10, 98-11, 98-11A and 98-
12A. This layer was encountered below elevations ranging from 314.9 to 310.9 m and
was 1.5t0 3.7 m thick. Standard penetration tests yielded “N” values from 18 to 80
blows per 0.3 m indicating a compact to very dense condition.

&4 AGRA
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The silt layer was saturated with moisture contents measured between 12 and 18 %.
4.1.4 Upper Silt Till

A heterogeneous mixture of sand, silt, gravel and clay (glacial till) was encountered
below the upper sand to silty sand or silt deposits in Boreholes 98-10, 98-10A, 98-11,
98-11A, 98-12, 98-14, 98-18 and 98-21. This upper till layer was underlain by sand, silt
and silty clay deposits at Boreholes 98-10, 98-10A, 98-11and 98-11A . In Borehole 98-
12A, this till deposit continued to at least Elevation 305 m. This silt till deposit was also
contacted in the previous boreholes that were drilled for the existing retaining walls and
Franklin Street Bridge in 1964,

The grain size distribution of a sample from Borehole 98-21 is shown on Figure 6 of
Appendix “B”. ‘

Standard penetration tests yielded “N” values from 33 to over 100 blows per 0.3 m. The
silt till is classified as dense to very dense. Natural moisture contents were between 8
and 15 %.

Boulders and/or cobbles are frequently embedded within glacial till deposits. The very
high blow counts and augering resistance within the silt till may infer the presence of
cobbles and boulders.

41,5 Silty Clay

A major stratum of grey silty clay was contacted below the upper till layer and above the
basal till layer in the deep boreholes (Boreholes 98-10A and 98-11A) at Franklin Street
Bridge.

This deposit was encountered at Elevation +307 m and extended to Elevation 298 m,
and was approximately 9 m thick. it was not contacted in Borehole 98-12A.

Standard penetration tests yielded “N” values from 61 to over 100 blows per 0.3 m,
indicating a hard consistency. The natural moisture contents were in the range of 12 to
19 %, indicative of damp to dry condition. The Liquid Limit and Plastic Limit were
determined on one sample (see Figure 14 of Appendix "B”) to be 38 and 18 %,
respectively. Therefore, this deposit is considered to be pre-consolidated and has a
hard consistency,

4.1.6 Lower Silt Till

A heterogeneous mixture of sand, silt, gravel and clay (glacial till) was found in the three
(3) deep boreholes (98-10A, 98-11A and 98-12A) and contacted at Elevations 297.8,
297.9 and 312.6 m at Boreholes 98-10A, 98-11A and 98-12A, respectively.

& AGRA
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The silt till was penetrated 3.3 to 7.4 m where boreholes were terminated. Standard
penetration tests yielded “N” values from 85 to over 100 blows per 0.3 m. Based on
these test results, the silt till is classified as very dense. Natural moisture contents were
between 8 and 16 %. . The Liquid Limit and Plastic Limit were determined on one
sample (see Figure 15 of Appendix “B”) to be 25 and 14 %, respectively.

Boulders and/or cobbles are frequently embedded within glacial till deposits. The very
high blow counts and augering resistance within the silt till may infer the presence of
cobbles and boulders.

4.2 Groundwater Conditions

On completion of drilling, the following observations of groundwater levels were made:

Borehole | Depth of | Station No. Observation
No. Borehole
{m)
98-01 5.1 11+ 055 22.0LT | No free water upon compietion
98-02 5.1 10+ 997 224 LT | No free water upon completion
98-03 5.8 10+ 979 224 LT | No free water upon completion
98-04 8.6 10+ 943 224 LT | Free water at 4.8 m, Elevation 322.3 m
upon completion
98-05 8.1 10+ 895 22.4 LT | Water at 7.3 m, Elevation 319.7 m
on 3/3/99, in standpipe
98-06 8.1 10+ 873 224 LT | Free water at 7.6 m, Elevation 319.4 m
upon completion
98-07 8.9 10+ 839 224 LT | Free water at 8.3 m, Elevation 318.7 m
upon completion
98-08 9.6 10+ 800 23.2LT | Free water at 5.9 m, Elevation 321.2m
upon completion
98-09 10.7 10+ 774 216 LT | Free water at 7.0 m, Elevation 319.9 m
upon completion
98-10 17.2 10+ 760 20.8LT | Water at 9.6 m, Elevation 317.2 m
on 1/26/99, in standpipe
98-10A 322 10+721 215LT | Free water at 7.9 m, Elevation 318.8 m
upon completion
98-11 11.1 10+ 747 4.0RT | Water at 1.9 m, Elevation 319.0 m
on 1/26/99, in standpipe
98-11A 277 10+ 745 4.1 RT | Free water at 1.9 m, Elevation 315.0 m
upon completion
98-12 8.1 10+ 710 25.0 RT | Free water at 7.8 m, Elevation 319.1m
upon completion
98-12A 218 10+ 761 26.0 RT | Free water at 8.5 m, Elevation 318.4 m
upon completion
98-13 11.1 10+ 702 20.8LT | Free water at 7.3 m, Elevation 319.4 m
upon completion
98-14 12.7 10+678 20.8LT | Free water at 7.4 m, Elevation 319.2 m
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upon completion

98-15 10.7 10 + 634 20.8 LT | Water at 7.2 m, Elevation 319.4 m
on 3/3/99, in standpipe

98-16 11.1 10+ 618 20.0LT | Free water at 7.0 m, Elevation 318.4 m
upon completion

98-17 9.6 10+ 591 196 LT | Free water at 6.8 m, Elevation 319.3 m
upon completion

98-18 9.2 10+ 548 18.4 LT | Free water at 6.4 m, Elevation 319.4 m
upon completion

98-19 8.1 10+ 525 184 LT | Water at 6.3 m, Elevation 319.3 m
on 3/3/99, in standpipe

98-20 7.3 10+ 482 19.2 LT | Free water at 5.9 m, Elevation 319.4 m
upon completion

98-21 7.3 10+ 455 196 LT | Water at 5.6 m, Elevation 319.4 m
on 1/26/99, in standpipe

98-22 5.1 10 + 402 19.2 LT | Free water at 4.7 m, Elevation 319.7 m
upon completion

The water table was some 5 to 9 m below the King Street grade, corresponding to
Elevations 322.3 to 317.2 m. The water level at the depressed Highway 8 undemeath
the Franklin Street Bridge was 1.9 m below grade, corresponding to Elevation 319.0 m.
These water levels indicate that the groundwater flows in a north-west direction towards
Montgomery Creek. It may also flow locally towards the depressed Highway 8 and/or to
the storm water system under Highway 8.

It is noted that the water table was measured at Elevation 320.0 m (1050 ft) in 1964 prior
to construction of the retaining walls and the depressed Highway 8.

The water levels recorded indicate the static water level of the shallow water table.
Fluctuation in the groundwater table can be expected seasonally and in response to
major weather events.
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5. DISCUSSION AND RECOMMENDATIONS
5.1 General

This section of the report provides our recommendations on the geotechnical aspects of
foundation design of the proposed King Street Retaining Wall and Franklin Street Bridge
structure (Structure 33-221), based on our interpretation of the factual information
obtained during this investigation. [t should be noted that the interpretation and
recommendations are intended for use only by the design engineer. Where comments
are made on construction, they are provided only to highlight those aspects, which could
affect the design of the project. Those requiring information on aspects of construction
should make their own interpretation of the factual information provided as it may affect
equipment selection, proposed construction method and scheduling.

The proposed bridge structure over Franklin Street will be a 46.6 m long, two (2) span,
post-tensioned concrete structure. The abutment walls will form part of the east and
west retaining walls, retaining King Street and Kingsway, respectively.

The location and soil data of the retaining wall along King Street are schematically
shown on Drawings A and B. Based on the proposed retaining wall profile, the height of
the retaining wall will range from 1to 6 m.

The soil data and profile of the replacement Franklin Street Bridge including the
abutments and the central pier are provided on Drawing C. The design of an integral
abutment bridge is feasible in light of the soil condition.

5.2  Franklin Street Bridge Foundations

The soils encountered at the subject site are considered suitable for the support of
bridge foundation elements on either deep foundations or spread footings. We
understand, however, an integral abutment type structure is preferred which will
necessitate the use of steel H-piles.

If piles are used, steel HP310 X 110 piles driven to practical refusal are recommended.
To achieve the necessary flexibility for an integral abutment design, the top 3 m of each
pile below the abutment stem should be surrounded by two concentric CSPs, generally
as lllustrated in Figure 16 of the MTO Report S0-96-01 “Integral Abutment Bridges”.

In the case of spread footings, these can be founded on the native compact to dense
fine sand to silty fine sand.
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5.2.1 Pile Foundation
5.2.1.1  Axial Pile Capacity

Based on the soil information and the pile driving records of nearby existing structures, it
is recommended that HP 310X110 piles are used to supported the proposed bridge
structure. The piles should be driven into the very dense basal silt till which was
encountered at Elevations 297.0 and 296.5 m at Boreholes 98-10A and 98-11A
respectively, and at Elevation 308.0 m at Boreholes 98-12A. Itis envisaged that the
piles will meet practical refusal at Elevations 296.5 to 308.0 m, and can be considered to
be essentially end-bearing in the very dense glacial till.

The following table summarizes the anticipated pile tip elevations for HP310X110 steel
piles and recommended capacities at each foundation location:

Location Reference Estimated Factored Axial Axial
Boreholes Approximate Pile | Resistance at | Resistance
Tip Elevation ULS at SLS

-(m) (kN) (kN)

East Boreholes 98-10 297.0 1700 1200
Abutment & 10A

Central Boreholes 98-11 296.5 1700 1200
Pier & 11A

West Boreholes 98-12 308.0 1700 : 1200
Abutment & 12A

The following axial resistances are estimated for HP310X79 steel piles:

1,150 kN
1,000 kN

Factored axial resistance at ULS
Axial resistance at SL.S

|

Due to the anticipated hard driving conditions and the likelihood of encountering cobbles
and boulders, the use of such relatively light piles is not recommended. Consequently, a
heavy section steel pile such as the HP310X110 should be used.

The serviceability condition is based on the premise that the maximum total settlement
will not exceed 25 mm.

The minimum pile spacing should be calculated in accordance with the OHBDC.

521.2 l.ateral Pile Resistance For Piles

The lateral resistance of the piles and the depth to the point of contraflexure may be
analyzed on the basis of an assumed value of k; and a coefficient of horizontal subgrade
reaction of 35 MN/m® for the native soils. The upper loose fill or the loose sand
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surrouanding the upper 3 m of the pile may be assumed to have a value of k, = 1.2
MN/m?®.

As a guide, a HP 310X110 pile driven to the recommended tip elevations would have
horizontal passive resistance in the order of 120 kN at ULS and 60 kN at SLS.

At the center pier location, the lateral capacities of the piles can be supplemented, if
desired, by horizontal components of battered piles. If an integral abutment bridge type
is not to be built, then battered piles could also be used at the abutment locations to
resist unbalanced horizontal forces.

5.21.3 Pile Driving
The piles should be provided with driving shoes in accordance with OPSD 3301 .00.

In accordance with MTO standard practice, the piles should be driven to predetermined
elevations (e.g. to elevations recommended in the preceding section), after which driving
should be controlled by the Hiley formula. An ultimate capacity of 3400 kN (2 times the
factored axial resistance at ULS) can be used.

In accordance with the above criterion, we recommend that the piles be driven to about
1 m above the quoted design elevations and driving should then be monitored and
controlled by employing the Hiley Dynamic Pile Driving Formula in accordance with MTO
Standards SS 103-10 or 8S 103-11. If the driven pile encounters refusal above the
recommended elevations, the Engineer should be notified immediately.

The pile driving should be carried out using a hammer capabie of delivering energy of at
least 50 kJ but not exceeding 60 kJ.

During the driving process, piles, which have already been driven, should be monitored
to determine if they are heaving due to the effects of driving adjacent piles. If this
phenomenon occurs, the affected piles should be re-driven.

It is recommended that not less than 15 % of the piles and at least three (3) piles in each
foundation element be re-struck one to two days after initial installation as a precaution
against relaxation. If relaxation is deemed to have occurred, then all piles in that
foundation element should be re-struck.

It is possible that the piles may drive several meters above or below the estimated tip
elevations. This aspect should be taken into consideration when ordering piles.

The base of the pile caps should be provided with a minimum 1.5 m of earth cover for
frost protection purposes.
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5.2.2 Spread Footing Foundations

Based on the borehole results, spread footings may be used for the pier and abutments,
designed to bear on the undisturbed, compact to dense native fine sand to silty fine sand

at the elevation and bearing resistances shown below:

Borehole | Existing Recommended Factored Geotechnical | Subgrade
No. and Ground | Highest Footing Base | Geotechnical | Resistance Material
Location surface (m) Resistance at SLS
elevation | Below at ULS
(m) Existing | Elevation
Ground (kPa) (kPa)
Surface
98-12 & 326.9 4.5 3224 750 300 Fine to
98-12A Medium
West Sand
Abutment
98-11 & 320.9 1.5 3194 650 240 Medium
98-11A Sand
Central
Pier
98-10 & 326.7 4.2 322.5 750 300 Fine to
98-10A medium
East Sand
Abutment

The SLS value given above is based on a maximum settlement of 25 mm under the
footing. This can be achieved provided that the founding subgrade is undisturbed durin

construction.

Under inclined loading conditions, the bearing resistance at ULS should be reduced in
accordance with Clause 6-8.4.2 of OHBDC.

It should be pointed out that dewatering will likely be required for foundation excavations
extending below Elevation 319.5 + m (as further discussed in Section 5.6 of this report).
For this reason, we recommend that foundation elevation be selected as high as
possible above this elevation.

For frost protection, the footings should have a permanent earth cover of at least 1.5 m.

A storm sewer will be installed under the new median of Highway 8. The potential
conflict between the new storm sewer and the pier footing should be examined in terms
of their vertical and horizontal alignments. The pier footing should be founded below the
new storm sewer or the new storm sewer should be located outside the influence zone
of the pier footing.
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5.3 Retaining Wall Foundations

The existing east retaining wall will be demolished and relocated approximately 6 to 8 m
to the east to accommodate the proposed S-E Ramp. The new retaining wall will have
approximately the same length as that of the existing retaining wall, approximately 660
m from Station 11+060 north to Station10+400 (Highway 8 stations). King Street will be
cut some 1 to 6 m and the finished grade of the pavement will match that of Highway 8
north bound. The deepest cut will be in the area of Franklin Street. The west retaining
wall will not be reconstructed except near the west abutment of Franklin Street Bridge.

5.3.1 Spread Footings

Strip footings may be used to support the new retaining wall. The footing should bear on
the undisturbed, compact to dense native fine sand to silty fine sand and designed to the
bearing resistances shown below:

Factored Geotechnical Resistance at ULS 350 kPa
Geotechnical Resistance at SLS 200 kPa

The SLS value given above is based on a maximum settlement of 25 mm under the
footing. This can be achieved provided that the founding subgrade is undisturbed during
construction. If the retaining walls are to be incorporated into the Franklin Street Bridge
abutment walls, we recommend that consideration be given to mitigating measures (e.g.
construction joints) to accommodate differential settlements between the abutments
supported on piles and retaining walls on spread footing foundations.

The anticipated footing founding elevations are plotted on Drawings A and B. The
footings are assumed to be founded at least 1.5 m below the finished asphalt grade for
frost protection. The following table summarized the highest bearing depth and
elevation for retaining wall footings at each borehole location.

Borehole No. | Existing Ground Recommended Highest Subgrade
surface elevation Footing Base (m) Material
(m) Below Existing
Ground Surface Elevation
98-01 327.4 1.6 325.8 Sand
98-02 327.3 26 324.7 Sand
98-03 327.2 3.0 3242 Sand
98-04 327 1 4.0 323.1 Sand and
‘ gravel
98-05 327.0 3.4 323.6 Sand to
Silty Sand
98-06 327.0 3.4 323.6 Silty Sand
& AGRA
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98-07 327.0 6.0 321.0 Sand
98-08 327 .1 3.0 3241 Sand to

Silty Sand
98-09 326.9 4.5 322.4 Sand
98-10 326.8 3.8 323.0 Sand
98-10A 326.7 3.7 323.0 Sand
98-13 326.7 2.7 324.0 Sand to
Silty sand
98-14 326.6 3.9 322.7 Sand to
Silty sand
98-15 326.6 3.0 323.6 Sand
98-16 326.4 3.0 323.4 Sand {o
Silty sand
98-17 326.1 4.0 322.1 Sand
98-18 325.8 3.3 322.5 Sand
98-19 325.6 2.6 323.0 Sand
98-20 325.3 2.8 322.5 Sand
98-21 325.0 3.6 321.4 Sand
98-22 324.4 3.4 321.0 Sand

It is noted that the recommended footing founding elevations at Boreholes 98-21 and 98-
22 (north end of the retaining wall) are lower than the minimum depth/elevation for frost
cover. The footings in this area should be lowered to the recommended elevations to be
founded on competent native bearing soils.

All footing excavations should be carefully inspected by the geotechnical engineer to
ensure that the footings are founded on undisturbed natural soils, which are capable of
supporting the design pressures. It should be pointed out that where the footings are at
relatively higher elevations (e.g. near the ends of the project and away from the Franklin
Street Bridge where the existing pavement grades are relatively higher), the footings
may need to be extended deeper than the maximum frost depth to ensure that they
extend below any fill and/or upper weaker zones of the natural sand.

Alternatively, any unsuitable soils can be removed and replaced with properly
compacted engineered fill (i.e. Granular “A” quality material). In this instance, the
engineered fill should extend at least 0.5 m beyond the foot-print of the footing and
should be uniformly compacted in suitably thin layers to at least 100 % of its standard
Proctor maximum dry density.

Under inclined loading conditions, the bearing resistance at ULS should be reduced in
accordance with Clause 6-8.4.2 of OHBDC.

& AGRA

ENGINEERING GLOBAL SOLUTIONS



June 26, 1989 15 W.P. 363-94-00

5.3.2 Sliding Resistance

The sliding resistance of the footings should be checked. The horizontal resistance
against sliding between concrete and undisturbed, competent, native founding soil can
be calculated using an angle of friction of 28 degrees. For concrete and properly
compacted Granular “A” fill, this can be increased to 35 degrees.

54 Lateral Earth Pressures

The lateral earth pressures acting on the retaining wall (including the bridge abutments)
will depend on the type and method of placement of the backfill materials and on the
subsequent lateral movement of the structure. The lateral earth pressures to be used in
the design should be computed in accordance with Section 6-7 of the OHBDC.

Granular backfill should be placed behind the abutment walls and wing walls to conform
to the minimum requirements illustrated in OPSD 3501.00. The granular backfill should
conform to OPSS Form 1010 for either Granular “A” or “B” Type 1. To maintain free
draining characteristics in these granular fill materials, the maximum percentage passing

the No. 200 sieve (75 um) should be limited to 5 %.

The backfill should be placed in accordance with OPSS 501. A perforated subdrain
should be installed behind the base of the walls as shown in OPSD 3501.00 to maintain
the granular fill in a drained condition. The subdrain should be directed to a positive
outlet to the municipal sewer or highway drainage system.

The lateral earth pressure, P,, may be computed using the equivalent fluid pressures
presented in Section 6-7.4 of the OHBDC, or employing the following equation based on
unfactored earth pressure distributions:

P, = K{rh+q

Where:

K = earth pressure coefficient, use value from table below

¥ = unit weight of soil, = 21.2 kN/m? for Granular “B”

= 22.8 kN/m? for Granular “A”
h = depth below top of wall, m
q = unit surcharge pressure
Wall Type Earth Pressure Coefficient (K)
Granular “A” Granular “B”
¢ = 35° $ = 30°
Restrained Wall (K,) 0.43 0.50
Unrestrained Wall (K,) 0.27 0.33
& AGRA
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The above parameters are based on a horizontal back slope behind the abutment and
retaining walls. If concrete approach slabs are not provided, an additional load
equivalent to 600 mm of fill should be superimposed on the wall loading to account for
traffic surcharge loading.

A compaction surcharge equal to 16 kPa should be included in the lateral earth
pressures for the structural design of the abutment and retaining walls in accordance
with OHBDC 6-7.4.3.

Vibratory equipment for use behind abutments and retaining walls should be restricted in
size as per current MTO practices.

If an integral abutment design is used, the ballast wall/pile cap will move against the
retained fill in some circumstances. Accordingly, the design should be based on an
earth pressure coefficient between the at rest (K,) and passive (Kp), as outlined in the
OHBDC.

A Retained Soil System (RSS) may be used for the abutment wall and wing walls. The
supplier of the RSS should be responsible for design of the structure such as backfill,
reinforcement, and intemal and external stability. The following information should be
included in the contract drawing:

> The length and location

> Height and space constraints

> Elevation of top and bottom of RSS

» Performance requirement (High Performance)
> Appearance requirement (High Appearance)

The electro-chemical properties of the soils are tested and the results provided on
Appendix “C”.

The grain size distributions of the excavated soils that are to be used as backfill are
shown on Figures 2 to 5 of Appendix “B”. Considering the grain size distribution and the
soil stratigraphy, the excavated materials will consist of fine sand to silty fine sand with a
silt content in the range of 10 to 15%. Overly silty materials should not be used as
backfill.

If this excavated sand material is to be used as backfill, a Granular "B” core, at least 1.5
m thick immediately behind the facing of the RSS, bridge seats or other footing located
close to the facing, should be provided to ensure drainage and to prevent frost
penetration problems.
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In this case, the earth pressures are based on the sand soil and the following
parameters (unfactored) may be assumed,

Soil Unit Weight 20 kN/m®
Coefficients of lateral earth Pressure:

“active” 0.33

“at rest” 0.50

55 Demolition

It is understood that the existing Franklin Street Bridge abutments have been
incorporated into the retaining walls. Prior to the demolition of the existing Franklin
Street Bridge, it will be necessary to gither remove the soil backfill behind the abutments
in order to release the soil pressure or to provide structural support for the soil backfill. If
structural support is considered, this could be in the form of “dead-man” anchor or soil
anchor tie-back systems.

If the soil backfill behind the west abutment wall is to be excavated, temporary shoring
walls will be required to support the excavation.

It is noted that there are many underground utilities running along Kingsway and King
Street. The demolition of the bridge and excavation associated with such will be
affected by these buried utilities.

Measures should be incorporated into the design and staging in order to ensure that the
side slopes of any excavation made within the fine granular soils (fine sand to silty fine
sand) are protected from erosion.

5,6 Excavation, Groundwater Control and Temporary Shoring

Excavation for this project will involve the construction of the pile cap or footings for the
pier or abutments as well as the strip footings for the new retaining wall. Depending on
the design that is finally selected, the anticipated maximum depth of excavation below
existing grade is between 1 and 6 m.

Excavations to the depths of 6 m should not present any special difficulties using heavy
excavation equipment. However, the buried utilities and local traffic along Kingsway and
King Street are expected to be very close and thus may require shoring support.

Excavation of the east retaining wall will be carried out in the dry as the measured
groundwater table will be below the anticipated excavation levels. However, the footing
or pile cap excavation at and in the vicinity of Franklin Street will likely encounter wet to
saturated sand subgrade depending on the final grade for footing excavation and the
time of construction.

& AGRA

ENGINEERING GLOBAL SCLUTIONS



June 26, 1999 18 W.P. 363-84-00

Groundwater control by means of pumping from filtered sump pits should handle surface
water ingress and water table up to 0.5 m higher than the excavation level. Deeper
excavation below the water table will require pre-draining involving pump weils or well
points dewatering techniques. It should be pointed out that if the founding soil is
disturbed, excessive settliements would occur after structural loads are applied.

A 150 mm thick lean concrete working mat should be placed on the bearing surface
which will receive the foundations within four hours of excavation to facilitate placement
of reinforcing steel and to protect the integrity of the bearing surface. All foundation
excavations and bearing surfaces should be inspected and approved by the
geotechnical engineer. We recommend that following the construction of the footing,
backfill be placed to a height of at least 1.5 m above the footing to prevent disturbance
and frost penetration.

All excavation should be carried out in compliance with the requirements of the
Occupational Health and Safety Act (OHSA). For this purpose, the upper fill and fine
sand soils are classified as Type 3 soils. Within the Type 3 soils and above the water
table, the excavation should be cut no steeper than 1H: 1V throughout. Where the fill
and/or the underlying soils are in a loose condition, the sides of the excavation may have
to be somewhat flattened locally. Below the water table, much flatter side slopes may be
required in the cohesionless soil types.

Temporary shoring due to space limitation will likely occur along the some portions of
King Street to provide local traffic and access and also at Kingsway/Franklin for the west
abutment foundation.

Temporary shoring can make use of conventional soldier piles and timber lagging. The
soldier piles can be designed as a cantilever structure or supported by raker footings or

s0il anchor tie-back system.

Raker footings are typically shallow footings with minimum embedment. The following
soil bearing pressure is recommended:

SLS 50 kPa

For preliminary design of temporary soil anchors, tentative bond strength of 60 kPa
along the shaft of the soil anchor can be used. The bond strength should be confirmed
by loading test of at least two anchors. In addition, all soil anchors should be proof-
loaded to 133% of the design load during their installation.

The temporary shoring should be designed in accordance with OPSS 539 dated March
1999 for roadway protection measures.
5.7  Frost Protection

The design frost penetration depth for this project is 1.5 m. All pile caps and footings
must be provided with at 1.5 m of soil cover for adequate frost protection.

& AGRA

ENGINEERING GLOBAL SOLUTIONS



June 26, 1999 19 W.P. 363-94-00

6. STATEMENT OF LIMITATION

We recommend that once the details of the proposed structure are finalized, our
recommendations should be reviewed for their specific applicability.

The Limitation of Report, as quoted in Appendix “D”, is an integral part of this report.

Yours truly,
AGRA Earth & Environmental Limited

W}

Eric Y. Chyng, M.Eng., P.Eng.
Kitchener-Waterloo Branch Manager

Zuhtu 8. Ozden, P.Eng
Designated MTO Contact/
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EXPLANATION OF TERMS USED IN REPORT
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Uy kea PORE WATER PRESSURE Tye kg EFFECTIVE OVERBURDEN PRESSURE
Ty 1 PORE PRESSURE RATIO EN kpa PRECONSOLIDATION PRESSURE
o kea TOTAL NORMAL STRESS T kpo SHEAR STRENGTH
a’ kra EFFECTIVE NORMAL STRESS I kpa EFFECTIVE COHESION INTERCEPT
T kpa SHEAR STRESS ¢ - EFFECTIVE ANGLE OF INTERMAL FRICTION
o900, kPo PRINCIPAL STRESSES <, kPa APPARENT COMESION INTERCEPT
€ % LINEAR STRAIN by - APPARENT ANGLE OF INTERNAL FRICTION
€66 b PRINCIPAL STRAINS % kpa RESIDUAL SHEAR STRENGTH
£ kPa MODULUS OF LINEAR DEFORMATION , kra REMOULDED SHEAR STRENGTH
G kPa MOBULUS OF SHEAR DEFGRMATION 5, " SENSITIVITY f?xgﬁ
»” i COEFFICIENT OF FRICTION r
PHYSICAL PROPERTIES OF SOIL
A kg_;;/m3 DENSITY OF 30LID PARTICLES & 1, %  VOID RATIO €mn 1+ % VOID RATIO IN DENSEST STATE
Y, kN/m UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY oo DENSITY NDER = DX :
A ka/m’ DENSITY OF WATER W 1% WATER CONTENT D mm  GRAIN DiaMETeR
Yy kN/m UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION b, mm  n PERCENT < DIAMETER
I kg/m® DENSITY OF 301 wooo% LIQUID Limit ¢, | UNIFORMITY COEFFICIENT
7 KN/t UNIT WEIGHT OF 501 Wy % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
@ kg/m’ DENSITY OF DRY 5011 w, % SHRINKAGE LIMIT q m3/s  RATE OF DISCHARGE
>é kn/m® UNIT WEIGHT OF DRY 5OIL t % PLASTICITY INDEX =W, » Wy v mis  DISCHARGE VELOCITY
Bar  ka/m DENSITY OF SATURATED SON ) . LIGUIDHY INDEX 5 —eid? ! | HYDRAULIC GRADIENT
Tigr KN/ UNIT WEIGHT OF SATURATED SOIL b W - w k m/s  HYDRAULIC CONDUCTIVITY
P kg/m’ DENSITY OF SUBMERGED SOIL e I CONSISTENCY INDEX: L»p J ke SEEPAGE FORCE
Y kN/m® UNIT WEIGHT GF SUBMERGED SOIL Boax VO RATIONIN LODSEST STATE
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EXPRESS. 3-221 P4 EXPRESS.GDT 20/07/99

@ Mihstty of
Transpatiaton

Foundation Design

Ontane
RECORD OF BOREHOLE No 98-01 1 OF 1 METRIC
WP 3639400 STES3.22 LOCATION King St E_South of Arfington Blvd., 4810735N, 2283108 ORIGINATED 8BY sw
DisT 2 HMWY 7andg BOREHOLE TYPE _Hollow Stem Auger COMPILED BY __ 3w
DATUM _GEQDETIC DATE 181188181198 CHECKED BY EY.C.
SOl PROFILE SAMPLES | o H gé@@fm@%’\ﬁ%gﬁwﬂrm”ﬁorw NATLRAL e | REMARKS
Wyl = asTIc gadtie aunl & .
51 REY: 2 20 40 60 B0 100 [MMT eopmy  WMT 5O &
= i " = = i Wn w w, - GRAIN SIZE
ELEY DESCRIPTION & o| 8 3 2 g 9 S‘HEAR STRENGTH kiPa ; = DISTRIBUTION
BERTH 213 o 28| £ |0 UNCONFINED + FIELD VANE 1y (%)
51° 2 [EC] G le QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
3374 ui 20 40 60 BO 100 0 20 30 kN/m' {BR SA 81 L
00 ASPHALT 100mm
CRUSHED GRANULAR 200rmnn
Compact, dark brown fine sand to 327
silty sand FILL
damip
1 ] 13 0 3 7819 0
326.0
4] Compact, brawn fine GAND, some 326 e G e e
3‘3"mp 2| ss | 14 " 18 11 0
324.8 i J.L (U NS FUEWINEL DR St (e
28 Compact, brown medium o coarse 3 ss ik
a3 AN
31 Dense, brown SAND and GRAVEL 4 | 83 34 2 i
damp 324 T s
3238 :
38 gﬁ‘fw}mactm dense, brown SANDY s | ss e o 5 40 80 8
damp
323
6| 55 | 33 o
322.4
5.4
END OF BOREHOLE @ S.1m
NOTE: Borehole dry upon
completion
|
i
t
|
i
i
.3 3. Numbers refer to ¢ 3%

p

Sensitivity

STRAIN AT FAILURE



EXPRESS. 3-221 GPJ EXPRESS GDT 20007/88

Miristry of
Transportation

Foundation Dasign

Ontang
RECORD OF BOREHOLE No 98-02 1 OF 1 METRIC
W, 363.94-00 SITE 33.921 LOCATION King St E Seuth of Arlington Bivd, | 4810781N 2282566 ORIGINATED BY S.w.
osT 2 HWY 7andR BOREHOLE TYPE _Holiow Stem Auger COMPILED BY __sw.
DATUM _GECDETIC DATE 18,1198 -18.17 8A CHECKED 8Y EYC.
GYNAMIC CONE PENETRATIGN
S0IL PROFILE SAMPLES | & W IRESISTANCE PLOT NATURAL REM
[ R BLASTIC © LQuiD o ARKS
- Tz ¢ umit | MOSTURE - Biael e & 8
51| & $6 W 210 4p SP B‘D 1?0 CONTENT % x.% GRAN SZE
g 1w il =1 Z Wy w w, W
o. i ] ) '
ELEY DESCRIPTION C1E & | 2|29 8 |[SHEARSTRENGTHKPa S — = | DISTRIBUTION
BEFTH 131 & | > |38 £ |v UNCONFINED  + FIELD VANE ¥ %)
L 2 [ L |e QUICKTRIAXIAL  LABVANE | WATER CONTENT (%)
497 3 W 20 40 80 80 100 10 20 30 kiim' JGR sA & oL
0.0 ASPHALT 120mm
CRUSHED GRANULAR 200mm 397
Compact, dark brown silty sand
and gravel FILL
friist )
1.2 lLoose, dark brown silty sand, trace 326 . !
o same gravel FILL |
sarme asphalt mclusions
moist 38 3 ¢
3249 i 325
2.4 Compact to dense, brown fine to 5 &8 16 1
medium SAND, trace thin gravelly
seams
damp 387 10 0
41 88 | 36 404 . ©
323
apa 51 88 31 2]
5.1
ENI QF BOREHOLE @ 5.1m
NOTE. Borebiole dry upon
complation
i
!
i
i
i
i
|
|
i
{ i
\ !
L
i
i
I
| i |
33 Numbers referto

: ., 8%
- .
’ Sensitvity STRAIN AT FAILURE




EXPRESS 3-221 GPJ EXPRESS GDT 2007798

Mirustry of »
‘Transportation Fourdation Design

Onmtano
RECORD OF BOREHOLE No 98-03 1 OF 1 METRIC
WP, 163.94.00 SITE33.221 LOCATION King 8t & South of Arhington Blvd,, 4810774N.728228E ORIGINATED BY 5w,
DIST ) HWY 7and8 BOREMOLE TYPE _ Hollow Stem Auger COMPILED BY __sw
DATUM _GEODETIC DATE 18.11.68. 181198 CHECKED BY EYC.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w (STA B
& m 3 RESISTANCE LGT% pLasTic  NATURAL iue e REMARKS
= u Lt MOISTURE Tyt e L &
51, ® g 2| @ 0 a0 B0 80 100 content  * z 2
Flul w o [ W w w, GRAIN SIZE
ELEV DESCRIPTION 12l e 2 g9 é SHEAR STRENGTH kPa e — * | pisTRIBUTION
BEBT ZI21 2 | 3 |38| £ |v UNCONFINED  + FIELD VANE Y %)
51 2 129 o e quokTRIAXAL - LABVANE | WATER CONTENT (%)
a3 oY 20 40 80 80 100 10 20 3 ki 1or sa 8 oL
0.0]  ASPHALT 120rmm BN O R
CRUSHED GRANULAR 200mm
Compaet, dark brown silty sand
and gravel FILL
troist
1185 | 28
E ] S 326 6 63 31 0
1.3 Compact, dark brown silty sand
FlLL
sesal M 2] ss | ‘
20 Very loose, datk brown sand and 305
gravet FILL ~
meist n
324 4 N 3 8 8 i
28 Compact, brown fine to mediurn !
3240]  SAND 424 ] _
T3] ™damp S e ss | m :
Dlanse 6 very dengse Brown i
GRAVELLY SAND, trace silt "
damp
3231 D15 ss | a2 o 23 67 10 0
44 Denze o very dense, light brown 323
SILTY FINE SAND to SANDY SILT
damp to maoist
8 | 88 44 ¢
322
S 53
321.4 s 5
531 END OF BOREHOLE @ 5 8m
NOTE: Borahole dry upon
vomplation
i
133 Numbers referto P - .
1, Senstivty ) STRAIN AT FAILURE



EXPRESS. 3-221 GPJ EXPRESS GDT 20007198

Minstry of
Transportation Foundation Design

Ontarie
RECORD OF BOREHOLE No 98.04 1 OF 1 METRIC
W.P. 363-94.00 SITE:33.72 LOCATION King St £ South of Arington Blvd., 4810784N 228207F ORIGINATED BY _s.w.
DIsT 2 HWY _7and8 BOREMOLE TYPE  Holigw Stem Auger COMPILED BY __sw,
DATUM GEQCRETIC DATE 1811498 . 181198 CHECKED BY EY L
SOIL PROFILE SAMPLES | o w o [BYNANIC CONE PENETRATION .
Gyl 2 - pasnc MERRL  uauel | & REMARKS
5 0w |E22] & 20 40 86 80 100 {MMT eonreny WMT S O &
alElw | Y128 2 desrrrsbemeremse e w, w w, | 54 | craNsize
ELEV. DESCRIFTION i g b 2 |86 2 SHEAR STRENGTH kPa ettt HISTRIBUTION
DEPTH & 3 & > 8 a3 g’; 0 UNCONFINED 4 FELD VANE ‘ 'Y )
51F Z |21 O |e quokTRIAXIAL < LABVANE | WATER CONTENT (%)
2971 w 20 40 B0 80 10D w200 0 wim' |GR sA & o
0.0 ABPHALT 120mm 557 oo !
CRUSHED GRANULAR 250mm ]
Gompact, dark brown gravelly sand |
FiLL )
meist ;
1 &5 12 1] =1 (SRR PR RPN NPRIPINN RTINS ORISPOT: ISP SUNPIVIN VPN W
BEBL e s
1.5 Cornpact, dark brown fine sand, e
some silt FILL k] w58 13 o 5 B9 8 0
manst s .
spael KX 5
2.3 Loase,nbrown sand, trace to some <2 <\( cs s
{ F ] 3
apaa)  GAvelFLL Beg
2 Looze to compadt, brown fine .
SAND and SILT 324 . 0 55 45 o
maist to wet 4 | &5 9 :
3231
323@ Dense, brown SAND and GRAVEL o 323 -
43 Dense to vety dense, brown fine
SAND
R zi‘g iy ge%l?a?eﬁ et i e e e T T 51 88 43 ! e
322
321
8 | 58 84 v
320.5 .
88| END OF BOREHOLE @ 6.6m i
NQTE, Water level recorded @
4.8m upon completion
1
1
|
i
|
|
: i
j
H
[
i
f
i :
i
i
I
|
\
|
;33 Numbers refer to v 3%

-+ STRAIN AT FAILURE

Sehsativity



EXPRESS. 3-22%1 GPJ EXPRESS.GDT 22107/88

Mirustry of
Trg\r'wz;;m:ti an Foundation Design
Ontarig
RECORD OF BOREHOLE No 98-05 1 0F 1 METRIC
W E 363-94-00 SITE:33.221 LOCATION Kirig 5t £ North of Arington Slvd,, 4810803N, 228184E ORIGINATED BY §w,
DIST 2 HWY Zand8 BOREMOLE TYPE__Hollow Stetn Auger COMPILED BY _ sw,
DATUM _GEODETIC DATE 17.11.88.47.11.98 CHECKED BY EY.C
DYNAMIGC CONE PENETRATION
BOIL PROFILE SAMPLES o W RESISTANCE PLOT NATURA
& 2 BLASTIC L Lauo o REMARKS
= MOISTURE b
i wm 1SE] @ 20 4 60 80 100 [UMT ohgEwr  WMT 2 0 &
28w | 3 |5E| 3 memeenem e v w0 g | GRAINSIZE
ELEV DESCRIEHON |8l e 2jz8] = |7 4 b s DISTRIBUTION
SE TI5| F | 3|88 £ |0 UNCONFINED -+ FIELD VANE Y )
212 Z &Y B Je QUCKTRIAXIAL ¢ LABVANE | VWATER CONTENT 0%)
397 0 w 20 40 80 BO 00 10 20 30 wim' GR 8A 51 CL
0.0 ASPHALT 80rmm
CRUSHED GRANULAR 200mm
Campact, dark brown gravelly sand
3ee2l ﬁlLL 3
C“"0'8] " Compatt, dark brown silty 5ang 1<) IR ERE ADUE NEVUUUE NN N SUURUIR SRR SR O
FiLL ss | 28 328 5
monst
Sl 58 325 2
20 Vary loose, brown gravelly sand
FiLL
muoist 85 4 o
323.8 324
3z Compact, brown fite SAND to 55 18 o
SILTY BAND
moigt to wet
51 s | 50 323 a
3227
43 Compuact to dense, brown o
GRAVELLY SAND
3224 1 8 o8 A8 I
45 Danse, Grown fine SAND 1o SILTY ] S 1 s T B R S
SAND
darnp
321
507 =
5.3 Dansa to very dense, brown o 7|88 &1 e “
GRAVELLY SAND =
az00| P ¢ =] 320
7.0 Comipact to dense, brown fine
SAND to SILTY SAND
wet to saturaisd
trace gravel
3189 0 I A 319 @
810 END OF BOREHOLE @ 8.1m
NOTE: Water level recorded @ 7.3
i {313188)
i
.3 Numbsrs tefer o

s

Sensitivity

£ 13% STRAIN AT FAILURE



EXPRESS 3-221 GP. EXPRESS GDT 20M07/98

@ Mintstry of
Trangportation

Foundation Design

Qntane
RECORD OF BOREHOLE No 98-06 1 OF 1 METRIC
Ww.p. I68-94.00 SITE 33.229 LOCATION King St E North of Arlington Bivd | 4810812N, 2281445 ORIGINATED BY sw
LIsT 2 HWY 7and8 BOREHMOLE TYPE _ Hollow Stem Auger COMPILED BY _sWw
DATUM GEODETIC DATE 17.11.98 . 17,1198 CHECKED BY ___EvcC
o RESISTANGE PLOT
o 2 elagne MATURML - oupf 1 | REMARKS
21 g L MOWTURE “uH £ 5§ 8
5 " @ g 51 @ 210 Ap BP ap 190 CONTENT % % RAN 517
e 5 =l 2 W w w, GRAIN SIZE
ELEY DESCRIPTION Sl2| ¢ | 2|28 2 [SHEARSTRENGTHKPa i LT F ] rsTRIBUTION
B SIS0 5 | B38| £ [ UNCONFINED  + FIELD VANE ¥ )
=1 E Z |E°] @ |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
2570 i 20 40 €0 80 100 w20 30 KN/t JGR SA SE oL
0.0 ASPHALT 80mim |
CRUSHED GRANULAR 200mm !
Compact, dark brown gravelly sand
P FiLL .
0.8 gtrlﬁpact, dark br.own Hine sand ] ss 3 ne .
[ sess) ]
15 Loose, brow fine sand, trace
gravel FILL. 21 88 ] 15 0
maoist 498
3| ss K
3242 3
2.8 Corpact, brewn SAND, some 494 .
gravel, some sitt o
3238 damp I B -1 A
24 Compact, brown fine SAND to
SILTY SAND
323.0 damp 123
4.0 brown SAND and GRAVEL 0 ~
damp 5 Q
324
4.6 Very dense, light brown tine SAND
to SILTY SAND 5188 | 64 5 ©
darnp 322
321 . s e e e i it ¢
5| ss | 6o o )
320 A
IRUUPURURN I 1| Y
7.6 saturated 7| ss 5
3189 319 :
83 END OF BOREHOLE @ 8.1m
NOTE: Water leve! recorded &
7.6m upon cormpletion .
i
Do
L
+3 3. Numbers refer 1o 1y 3% STRAIN AT FAILURE

Sensitivity



EXPRESS 3221 GPJ EXPRESS GUT 20407103

Ministry of
Transportation

Foundahen Design

Ontario .
RECORD OF BOREHOLE No 98-07 1 OF 1 METRIC
wW.e, 363.94.00 SITE 33.224 LOCATION King St & North of Arlington Bivd,, 4810826N 228113 QRIGINATED BY 5w,
DIsT 2 HWY 7and8 BOREMOLE TYPE _ Hollow Stern Auger ) COMPILED BY 5w
DATUM _GEODETIC DATE 17.11.98-. 171198 CHECKED BY EY.C.
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES & W RESISTANCE PLOT NATURAL . REMARKS
Wpl = PLASTIC  otemipe  HIQUID i
51, REE IR 0 40 80 80 100 UMT ooy UM B D &
] == Wi w W, = GHAIN SIZE
ELEY DESCRIPTION tlgl g | 2|88 rm%* SHEAR STRENGTH kPa SO GO = | oistRiBUTION
BERTH ESCRIPTIO é £ bl > g % g O UNCONFINED + FIELD VANE 's/ (%)
E1= Z|EC] U |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
227.0 o 20 40 60 80 100 W30 kNim' |GR BA 81 CL
6.0 ASBHALT 80mm e
CRUSHED GRANULAR 200mm :
Compact to loose, dark brown
gravelly sand and silty sand FILL
rmoist
88 | 10 326 y
55 | 4 .
325
BT
: it
3984 ‘ ss | 14 n
2.6 Compact, brown fing SAND to
SHTY SAND 324
e o 0 7327 0
4 | 88 13
3233
37 Laese, brown SAND, some gravel, 5
trace silt 3 2
A , |58 e 323
N
I
o ‘ 322
e 6§88 7
b} o
21.0 R I <
T dense = 321
damp
o
) o
w17 ss | 38 320 -
(]
o
oo
’) 31n \\\\\\\\\\\\\ ———
L v N
33 saturated
3182 ‘ s | w0 5 1583 2 0
89
END OF BOREHOLE @ 8.9m
NOTE: Water level recordad @
8.3m upon completion
i
i
H
Nurmbers reter to 3%

303
C Sensitivity

STRAIN AT EAILURE



EXPRESS 3-221.GPJ EXPRESS.GOT 200785

»I\r/:g‘és;gz, r?; ion Foundation Design

Ontanio
RECORD OF BOREHOLE No 98-08 1 OF 1 METRIC
WP, 3639400 SITE33.991 LOCATION King St & South of Franklin St, 4810843N 2280888 ORIGINATED BY swW.
DIST 2 HWY 7and8 BOREMOLE TYPE _ Hollow Stem Auger COMPILED BY __sw.
DATUM GEODRETIC DATE 17.91.98.17.11.98 CHECKED BY ___EYC
SO PROFILE SAMPLES w DYNAMIC CONE PENETRATION
;u.é ol % RESISTANGE pLOT»E.,M BLASTIC MNg:;umee uaupl REMARKS
P 7] o 2 % 20 40 60 80 100 Limir CONTENT LIMIT, 5 a &
Sle| L, | 438 = bbb L w, W w | SE | cransize
LELEV, DESCRIPTION E: g @ i % % g SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH S13] % | 3 |238] £ |0 UNCONFINED  + FIELDVANE ¥ %)
Bl* 2 [EC] © | QUCKTRIAXIAL » LABVANE | WATER CONTENT (%)
397 4 W 20 40 80 B8O 400 10 230 KNim' lGR SA s oL
00 ASPHALT 80mm iy
CRUSHED GRANULAR 200mm
Compact, dark brown gravelly sand
L 52841 FILL e
0. 'Laose, dark brown fine sand to'silty ~
sand FiLL, 1185 10 426 -
maist ’
21 83 & 3} 10 54 38 0
123 VRO IR FONURNN SVNVUNDN EUUUNUN AUUURIN SEDE SRR R
a8 ... 35
X wet sandy silt seam g
aggg) | vetsndvsisem RS ol ss | 1e °
2.6 Compact to dense, brown fine
SAND to SILTY SAND :
damy
e 41 58 35 324 @ 0 88 12 0
323
5 88 a4 o
322
I S RNPURRI W 1§ A4
59 saturated 1391
6 &5 32 o
%20 . [N SRV S
319.5
78 Dense, brown medium to fine
SAND, stne gravel, trave silt ¢ 7 8BS | 35 o
saturated s | 319
M
o
° 318
o 8 55 45 s
3175 b
[X:] END OF BOREHOLE @ 9.6m
NOTE: Watat level recorded @
3.8 upon completion
i
i
L
3 3 Numbers reter to 14 3%

. 3% srmam AT FAILURE

Sensitivity



EXPRESS. 3-221 GF4 £XPRESS GDT 20/Q7/99

@ Mienstry of
Transpottation

Foundation Design

Ontario
RECORD OF BOREHOLE No 98-09 METRIC
W.FR. 363.94.00 SITE33.021 LOCATION King St ., South of Franklin St 4810B53N, 2280546 ORIGINATED BY 5w
DIsT 2 HWY 7ands BOREMOLE TYPE_ Hollow Stem Auder COMPILED BY __ 5w,
DATUM _GEORETIC 16.11.98 - 16.11.58 CHECKED BY EY.L
SOIL PROFILE SAMPLES |, | w |oruamc CONE CENETRATIGN
Wyl % vauo| | k& | REMARKS
am @ gg g 20 LiMIT %Q &
Iy Q ) S RAIN SIZE
Fiu| w ] =1 Z w, | ora
ELEY Plar g | 2|95 £ [SHEARSTRENGTHkPa R SU— BISTRIBUTION
BEPTH DESCRIPTION 51512 | 5|28 = |o unconmneD y o)
517 z [C] § |e auckTRiAxAL WATER CONTENT (%)
326.8 “ 20 30 kNm' |GR SA 81 CL
00 ASPHALT B0mm o
CRUSHED GRANULAR 200mm o
Compact, dark brown gravelly sand
azeq]  FhL o
UG8 T T Compact, dark brown fine sandto 328
siity sand FILL 55 48 i
moist
S48l ] s 325
2.0 Loose, brawn gravelly sand Filb
damp
88 S
N 324
’V 35 | 4
s
S
5 323
3226) e
4.3 Dense, fine o medium SAND, Tty
veeasional gravel “:a
damp B 58 38
322
321
b 55 | 34
31989 an0
70 Dange to very dense, brown fing
BAND
satursted
&8 24 319 Q9 4 0
Ciynamic cone
penetration {ests
218 camed out
317
3162
071 NG OF BOREHGLE @ 10.7m
NOTE! Water tavel recorded &
7 Dm upon completion
L3 3: Numbers refer to

e

Senuitivity

STRAIN AT FAILURE



EXPRESS. 3-221 GPJ EXPRESSGDT 22/07/09

Mimstry of " .
Transpartation Foundation Design

Qttane
RECORD OF BOREHOLE No 98-10 10F 2 METRIC
W.P, 363-94-.00 SITE 33.221 LOCATION King St. E., South of Frankhin St Bridge 4810857N 2260408 ORIGINATED 8Y s W,
st 2 HWY 7and8 BOREHOLE TYPE_ Hollow Stern Auger COMPILED BY __sWw.
PDATUM _GEQDETIC DATE 16.11.88 - 16.11.98 CHECKED 8Y EY.C
DYNAMIC CONE PENETRATION
S0 PROFILE SAMPLES x % RESISTANCE PLOT % oasrie NATURAL Lo " BEMARKE
= o 7 MOISTURE "ot e I 2
oo w2 & 20 40 80 80 1op MM CONTENT =0
Slg WwoiE z e e w, w w, | TE | cransize
ELEV Slaid | 2|8 9 |SHEAR STRENGTH kPa NS NS— = | isTRIBUTION
SEBTH DESCRIFTION AEAR-EERE £ | UNCONFINBD — + FIELD VANE ) Y %
B2 z g I e QUICKTRIAXIAL = LABVANE | WATER CONTENT (%)
495.8 w 20 40 8D 80 100 10 20 30 kum' loe sA S cL
00| ASPHALT BOmm
CRUSHED GRANUL AR 200rmm
Cump;wact to loose, brawn gravelly
sant FiLL
st 326
85 17 [3)
58 | 10 325
s 7
324
3224 58 5 [
3.4 Detise, brown fine to medium
SAND, trace silt
damp 823 o 9 8 10 0
&5 1 a2 )
58 | 42 322
83 52 [o}
321
=i} 47 o]
320
B8R e
78 wet as 4 319 _
38
1o 28
aval ,
9.6 saturated 31 7
$8 | a8 18 -
88 16 ¢
[T 77} APUNUUN WU S A
40 g 313 [V W WENUPIPRNS RV DOV SN SV P ——
139 Compact, grey SILT 55 18 o
saturated
3114 &
154 Very dense, grey SILT TILL 55 33 - 2!
moist - 211 [

tinued Next Pa
Gontinued Next Page _-?_3 ‘,\3_ Numbers refet to 4%

Sensitivity STRAIN AT FAILURE



3-221 GPJ EXPRESS.GDT 22007/189

EXPRESS

@ Mitustry of
Transportation

Foundation Design

Ontano
RECORD OF BOREHOLE No 98-10 2 OF 2 METRIC
WP, 363-94.00 SITE33.221 LOCATION King St £ South of Eranklin St Bridge. 4810857N,228040E ORIGINATED BY sw
pDist___ 2 HWY _7and 8 BOREHOLE TYPE __roliow Stem Auger COMPILED BY __sw,
DATUM GEODETIC DATE 16.11.08 - 16.11 98 CHECKED BY EYE,
DYNAMIC CONE PENETHRATION
SOIL PROFILE SAMPLES | o W (RESISANGE ot = NATURAL o remarks
Eal 8 PLASIC morstyre MO, T 5
51 vlE 5 @ 0 4 &0 8O 00 CONTENT Z g GRAIN SiZE
21 = = We w W,
ELEV SESCRIPTION Elel g | 2|29 2 [SHEARSTRENGTHKPa S R = | pstmiBuTION
DEPTH 15| £ | > 28] £ |0 UNCONFINED  + FIELD VANE ¥ %)
E1e 2] U e quKTRIAKIAL  LABVANE | WATER CONTENT (%)
i 0 40 80 8D 100 10 20 30 kN/m' JGR SA 8 CL
I 15 5 310
006 l 88 3 0
1720 BN OF BOREHOLE @ 17.2m
NOTE: Water leve! recorded @
§.6m (1/26/99)
|
* |
l N
\' E
+3 . 3 Numbers refer to t 3% STRAIN AT FAILURE

Sensitivity



EXPRESS. 3-221 GPJ EXPRESS GDT 20/07/99

Ministry of
Transportation

Foundation Design

Ontarne
RECORD OF BOREHOLE No 98-10A 1 0F 3 METRIC
W.P, 363-94.00 S(TE 33-221 LOCATION King 5t £, at Franklin $t. Bndge, 4810875N, 2280038 QRIGINATED BY _s.w
DisT 2 HMWY _7and 8 BOREMHOLE TYPE _ Hollow Stem Auger COMPILED BY __ sw
DATUM _GEQDETIC DATE 08.02.99 - 10.02.98 CHECKED BY EYC.
SOIL PROFILE SAMPLES |, | w [SENAMIC CONE FENETRATION
£, 2 - puasTic MATURAL qupf = | REMARKS
5 w |E2] 8 20 40 80 a0 100 UM oumyr  UMT 26 &
gLEV 28w |3 1E3E] 5 eamermee we v wof J% | GRAINSIZE
o =
BEBTH CESCRIPTION TIZ1 % | 5 |38] E |o unconrmed  + FELDVANE ' I el
A Z [EC| © e QUCKTRIAXIAL » LABVANE | VATER CONTENT (%)
A436.7 w 20 40 60 B0 100 10 20 30 kiim' {oR 24 S cL
0.0 ASEPHALT 100 mm
CRUSHED GRANULAR 180 mm gﬁw:‘r Auger to
dark brown gravelly sand FiLL
moigt o] RENE—
SOIL STRATIGRAFHY INFERRED
FROM BHg8-10
325 RGPS (YRERTORY UV SRS RTINS NIRRT S
324
3233
34 brown medium to fine SAND, tace
sift 323 B
redst
322
321
Very dense . ag 6
320
319
3188 2|88 | a| ¥ ® o
79 saturate
vesasional graveily seam
318
3 55 44 2
317
]
3161
4 88 18 0
L TS PR VUR A A
314
3138
131 Vary Danse, grey SILT TILL, some
clay, trace sand and gravi "
muist 213 i
B
"5 | 8s110150mm
£ o J.3 SESNEVED PRRDUER, BUR W [
le 31
Gontinued Next Page
3 Numbers refer to %

I

3

3% STRAIN AT FAILURE

Sensitivty




EXPRESS. 3-221 GPJ EXPRESS GOT 20/7/99

@ Whrustry of
Transportation

Foundation Design

Ontatio
RECORD OF BOREHOLE No 98-10A 2 OF 3 METRIC
W.p, 3639400 SITE 33.221 LOCATION King St, £ at Eranklin 3t Brdge, 4810875N, 2280038 ORIGINATED BY sw
DIST 2 ’ HWY _7and 8 BOREHOLE TYPE__Holiow Stem Auger COMPILED BY __sw.
DATUM _GEODETIC DATE 09 02.85 - 10.02.99 CHECKED BY EY.C
DYNAMIC GONE PENE T RATION
S0IL PROFILE SAMPLES | Y |RESISTANCE PLOT puastie NATURAL o REMARKS
vul 3 PUASTIC yoisture LUl L &
B o [£58] 2 0 4D 60 B 100 CONTENT 8 o &SZE
z AIN
ELEV o slg e 22 & 5 [SHEAR STRENGTH kPa Y. z o?smm u*.mo |
BEBTH DESCRIPTION 21| 2| 5 133] & |o unconsmed  + FIELD VANE y )
2= Z 1EC] U |e QUCKTRIAXIAL < LABVANE | WATER CONTENT (%)
i 0 4 60 80 100 10 20 0 kNim' {GR 8A S QL
" 310
8.6 8 55 5PN 50mpm I
171 Very dense, grey medium SAND
saturated
0[] ERCRVUMR RSIPROR FIRPRRS FRSPASS SOSSUN WSO ORI S
7 | ss100225mm o
308
307
306.6
20.1 Hard, grey SILTY CLAY, some wet ]
sand seams L%
ot 77 368
oy
/ ’
il 8 | s | 84 o {
7 305}
41
:/
304 ‘
303
S8 50/ 50mim
i¢
301
300
55 | 80 269} e
2978 298 RN NN SRS AFURVPPINIS WV SEUIY SUNRIPRI WOUR: RO
v 4
8.9 X;;’;Z?Qf; grey SANDY SILT TILL. 1T ss hosom ‘
damp
" 7> 4 (XSSPURUS AR SO MM VIS S RSN F—— —
i 295
Gontinued Next Page Numbers refet to

3.3

Senstivty

153% gTRAIN AT FALURE




EXPRESS. 3-221.6PJ EXPRESS.GDT 2010708

Miristry of
Transportation

Ontarts

Faundation Design

WP, 3638400 SITE 33.221

oisT

B

RECORD OF BOREHOLE No 98-10A 3 0F 3

King St E at Frankiin St findge, 4810875N, 2280038

HWY 7and8 BOREMOLE TYPE_ Hollow Stem Auger

METRIC

ORIGINATED BY _sw,
COMPILED BY __sw.

NOTE: Water tevad recorded @
7.9m upon comipletion

DATUM _GEQDETIC 09.02.99 - 10.02.99 CHECKEDBY __ EYC
DYNAMIC. CONE PENETRATION
SOIL PROFILE e W IRESISTANCE pLOT NATURAL REMARKS
Gyl & PLASTIE ocnpe  LidUiDl &
51 9 %cg & 0 40 80 80 100 [HMIT ooureyr  WMIT z 82 &
. 2wl w & = = Wr. w W, = GHRAIN S1IZE
ELEV DESCRIFTION Slo| & | 2 |2g] g [SHEARSTRENGTHKPa R = | DisTRIBUTION
BERTH 215 & F 128 £ |0 UNCONFINED - FIELD VANE Y %)
ElE Z [&°] @ |e QUCKTRIAXIAL + LABVANE | WATER CONTENT (%)
w 20 4 &0 B0 100 020 3 kNim® {GR SA & CL
2945 11112 Q
2 END OF BOREHOLE @ 32.2m

Nurnbers refer to
Sensitivity

3% STRAIN AT FAILURE




Mimstry of .
l Transp}r]:rtat; an Foundation Desigh
Ontano
: I RECORD OF BOREHOLE No 98-11 1 OF 1 METRIC
W.R, 363-94.00 $ITE33-221 LOCATION Highway 8, South of Frankin St Bridge, 4810840N, 2280186 ORIGINATED BY Sw
DIST 2 HWY 7and8 BOREHOLE TYPE _ Mollow Stern Auger COMBILED BY S W.
l DATUM _GECDETIC DATE 35.01.99 . 06.01.99 CHECKED 8Y EY.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES t[f..‘ W REmeTANCE PLOT —_—_ pLactic NATURAL o - REMARKS
wl 5 molsTuRe M0y
& . o g % g 210 ”'P 60 B;O 190 UWT  Caoarenr  MMIT % % &
=15 W =l z wy W w, GRAIN SIZE
BLEV S SCRIPTION clE| g 2eg) 8 SHEAR STRENGTH kPa D, = | ggraisuTion
DEPTH 15 £ > 4§86 £ |© UNCONEINED  + FIELD VANE - Y %)
g1 Z lg Y| O |e QUOKTRIAXAL x LABVANE WATER CONTENT (%)
320.9 W 20 40 60 80 100 W20 30 km' JGR SA S CL
4.0 TOPSOIL, 180 mm
CRUSHED GRANULAR 520mm
3202
a7 Carmpact, mediurmn SAND
h 0 ]
' rmaist 4 a5 20 32 -
BT8O e e — o e 21 88 | 18 219 i T .
18 Compact, brown rmedium SAND, hd
some sit
saturated o 2 85 13 ¢
3|85 |18
318
4188 8 ? gg:t:l value
Hyrdostatic
Disturbance
317
3183 =
4.8 trace gravel, trace sit 5 S5 18 E 316 a g 88 2 O
=
l masl ) 315
61 Dernse to very dense
\ Dynamic cone
penetration tests
' CT P . \‘\ catried out
l 313} // ]
324 <
BBl Very dense, grey SILT TILL \'«
damip " -
g 32 \
' Standard
l Telss | a2 o penetration tests
I ’ resumed
188 314 4 -
10.0 Very dense, grey SILY, tace fine
sand, socasional gravel
maist
7| 88 [clv] -
088 310 2
111 gD OF ROREMOLE @ 11.1m
NOTE: Water level recorded @
1.9m (1/26/99)
a
B
8
Yo
Q
O
2
i
I g:;
&
@
©
%
o
7))
w
EF)
4
o,
*
w
| w3, 3, gumbers refet to ¢+ 3% srma AT FAILURE
ensivity



EXPRESS. 3-221.GPJ EXPRESS.GDT 20/07/98

@ Mirstry of
Transportation

Foundation Design

Ontanie
RECORD OF BOREHOLE No 98-11A 10F 2 METRIC
W.P. 363-94.00 5ITE:23.221 LOCATION Highway 8 st Frankiin St Bridge, 4810840N, 2280168 ORIGINATED BY sw.
oisT 9 MWY 7ands BOREMOLE TYPE _Hollow Stern Auger COMPILED BY _ 8w,
DATUM GEODETIC DATE 08.02.99 - 08.02.99 GCHECKED BY __ eve.
DYNAMIG CONE PENETRATION
SOIL PROFILE SAMPLES | W | RESETANGE PLOT NATURAL | remares
w @ {(j F"’l;;l\iﬂc MGISTURE UCIUI? o I
b w LAl B 20 40 60 80 100 UM eogreyy MMTE 2O &
Stel L, ¥z z ' L b i W w w | S Y | cramsize
ELEY DESCRIPTION e{2 ¢ | 2|89 2 [SHEARSTRENGTHKPa S — DISTRIBUTION
DEPTH S13| & | 3 [Z28] £ |0 UNCONFINED  + FIELD VANE ¥ )
£12 2 |ZO] @ |e QUCKTRIAXAL ~+ LABVANE | WATER CONTENT (%)
300.9 W 20 40 80 80 100 0 20 30 kKNim' {GR SA 81 CL
0.0[  TOPSON, 180 mm Power Auger 1o
CRUSHED GRANULAR 520mm 107 m
320.2
o7 brown, tmedium SAND
fricist 320
SOIL STRATIGRAFMY INFERRED
FROM BFi98-11
318.0 (YU S N A . AN Y T:Y SR NN U VTR SN AN N 3
TUL8] T brown medium SAND, some sit Y| a9 '
saturated
318
317
L 2183
48
316
315 p—-
314
313 ........
8.5 arey &ILT TILL
damp 312
310.8 : 311
10.0 Veary dense, grey SILT, trace fine
sand, oerasional gravel
1185 | &0 A0 R ST I AU RO
308
2 55 an I
308
3072
187 Hard, grey SILTY CLAY 55 82 BOTE o
Hard, grey SILTY CLAY
meist
306}
58 1 A7
305
Centinued Next Page 3 . 3. Numbers refer to

-+

Sensitivity

3% STRAIN AT FAILURE



EXPRESS 3201 GRS EXPRESS GEY 20/07/08

Ministry of
Transportaton

Foutidation Design

Crtang
RECORD OF BOREHOLE No 98-11A 2 0F 2 METRIC
WP, 365-04.00 SITE 33.221 LOGCATION Mighway 8 at Frankhin St Brigge 4810840N,228016E ORIGINATED BY sw.
oIsT 2 HWY 7.and 8 BOREHOLE TYPE_ Hollow Stert Auger COMPILED BY __ sw
DATUM GEOBETIC DATE 08.02 88 . 08.02 89 CHECKED 8Y BYC
SOIL PROFILE SAMPLES | o w (DYRAMIC CONE PENETRATION
- NATURAL - REMARKS
Wyl 3 puasTic R touo| | &

51 @ % 51 o 20 40 80 80 100 H contenr LT z 2 " &

9 w 2| z e W, w w, GRAIN SiZE
ey DESCRIPTION SlEl ¢ | 2|25 8 [sHEARSTRENGTH kPa T R 2 | eTREUTION
DEPTH g 51 & > 28| £ |o UNCONFINED + FIELD VANE Y %)

Elz 2 |Z°| § | auckTRiAxAL x CABVANE | WATER CONTENT (%)

w 20 40 80 80 100 0w 30 kivim® 1GR SA 51 ¢l
51 55 | 89 304
303
8 38 &1
302
7 58 62 301 o
: 300
e B
2

77 299 -

‘//:

g

975
2979 24 298}
231 Very DEnse, grey SiLT TILL, some Very hard
clay, trave sand and gravel r augering @231
danp m

i 297 R SRRV AT A -

; I 96

k

R R i O e I T R Rs R K B G

'

M

i 294
2G5 9 HE 35 100/75min o

27 END OF BOREHOLE @ 27.7m
NCOTE: Water favel recorded @
1 9m upon completion
MNumbers refer to

i

3.3

Sensitnty

3% STRAIN AT FAILURE



EXFRESS 3-221 GPJ EXPRESS.GDT 20/07/90

Mirmstry of
Tran&ngrtatmn Foundation Design

Qnrtario
RECORD OF BOREHOLE No 98-12 1 OF 1 METRIC
W.P, 3639400 SITE33-201 LOCATION Kingsway Ave. North of Franklin St Bridge 4810838N,227975E CRIGINATED BY W,
DisT 2 HMWY 7andg BOREHOLE TYPE__Hollow Stern Augar COMPILED BY _ sw.
DATUM _GEODETIC DATE 211158211198 CHECKED 8Y EY.C,
SOIL PROFILE SAMPLES | , o gYNAMiC CONE PENETRATION
g, 3 ESISTANCE PLOT ~¢=m~::~w eLasTIC J‘S&‘%«‘L@L Lo b REMARKS
F-2 IS LT Y Vic [
e n |25 B 20 4 80 80 100 CONTENT 4 &
§ G w !B 2 El 8 lenE AR sT&ENG:rH kp‘ : w, w w | =% | GRANSIZE
ELEY 1@ e | FIEE] B a e DISTRIBUTION
BEBTH DESCRIFTION 212 ¢ | 5 |38] 5 |o UNCONFINED  + FIELDVANE y .
e Z1EC] L |e QUOKTRIAXIAL x LABVANE | WATER CONTENT (%)
1984 w 20 40’ 60 80 100 10 20 30 kNim' TGR SA & oL
(i) ASPHALT 120mmm e
CRUSHED GRANULAR 220mm
Compast, dark browr gravelly sand
damngp 396
BB ] 88 | 12 o
1.2 Compact to dense, dark brown fine
sand to siltty sand FILL
88 32 ) Vit " 2N NS S S "
ss | 24 N
32401 e e e i
29 wet layer 324 e
323.4 55 | 3t i
35 Dense to Very dense, brown FINE IS
to MEDIUM SAND, trace to some :o:u "
silt T 333
damp
"ot
o:o: 5 55 az 399 o
s 321
ol e | oss | 4s o
e 320
ol ] e v
4145|  satiated S0 A B R - 088 (14
E

END OF BOREHOLE @ 8 1m
NOTE; Water level recorded @ ‘
7.8m upon completion !

l

& 3, Numbers referlo ¢ 3%
' Sensitivity

b STRAIN AT FAILURE



Mimstry of
l Transpgrtatxmn Foundation Design

Ontario
RECORD OF BOREHOLE No 98-12A 1 OF 2 METRIC
WP, 3§3-94-00 SITE33.221 LOCATION Kingsway Ave._at Frankiin St Bridge, 4810814N, 2280188 ORIGINATED BY sw.
DIST 2 HWY 7and8 BOREMOLE TYPE _ Holiow Stern Auger COMPILED BY __sw.
l DATUM _GEQDETIC DATE 11.02.99. 11,0299 CHECKED BY___Evg,
$OIL PROFILE SAMPLES |, W |RYNAMIC CONE PENETRATION
Uyl BLASTIC ;375”7%‘;‘“6 LD & REMARKS
81 a qgc 5| @ 040 60 80 100 PWT eoumpgr  WMIT E: 2 &
SlE] ol ¥ 21 =z W w w | 2 GRAIN BIZE
ELEY Gigl @ D ig sl O |SHEAR STRENGTH kPa . g =4
o e = e |
l BERTH BESCRIPTION S13| % | 2 [58] & |v unconened ¢ FIELD VANE ¥ D'Smﬁ)mm
ElZ 2 [EC1 @ o QUOKTRIAXAL = LABVANE | WATER CONTENT (%) (
396.0 w 40 B0 BO 100 10 20 30 KNIm' {GR SA @1 ¢,
0.0 ASPHALT 120 mm g
CRUSHED GRANULAR 220 mm pawer Auger to
dark brown gravelly sand Fil.l.
SOIL STRATIGRAPHY INFERRED
FROM BHBS-12 396
3257
1.2 Cornpact to dense, dark browr fine
sand to ity sand FILL
325
l 324
323.4
3.5 browrn fing to medium SAND, trace
t® sorne silt
wat Y]
. o] 322
e
Lt 321 e e s CHRVEN I SE— b w0 e
l o 320 -
o
1L ORI 3
] saturated it 1] 8% | 58 319 o
l y
s 318
l 21 885 | 48 *’
317
385
104 Very dense, brown GRAVELLY 0
SANL
saturated 5 43 855 &7 318 - J b
3 :
P H
l o C\ )
3148 ) 315
o 120 Danse, grey SILT
d
% wet to saturate 4 g8 3 &
o
8
l 5 3144
v
n
n
&
l % 343 e e
=] 3128
% 14.4 Verty dense, grey SANDY SILT T,
- some gravel, frequent wet- 3+
& saturated sand sgams 312 ]
] darmip . Wi
i
i s | s | as o
i
o H
m v 311 (RN T T TV (P UV IV i
Continued Next Page 5 3 Numbers refer b 9,
i uttsber er to ;3%
. Sensitvity STRAIN AT FAILURE



3-221 GPJ EXPRESS GOT 20a7/08

EXPRESS

@ Minstry ot
Transportation

Foundation Deswygn

Ontario
RECORD OF BOREHOLE No 98-12A 20F 2 METRIC
W.P. 363.94.00 SITE33.221 LOCATION Kingsway Ave. at Franklin St Sridge, 4810814N,228018E ORIGINATED BY sw
DIST 2 HWY 7and38 BOREHOLE TYPE _ Mollow Stern Auger COMPILED BY __sw.
DATUM _GEGQDETIC DATE 1102.99-11.02.98 CHECKEDBY___EYL
DYNAMIC CONE BENETRATION
SOIL PROFILE SAMPLES i 4 IRESISTANCE PLOT NATURAL - REMARKS
Wl = PLASTIC yoiergre UQuio) 5
51w @ E & % 0 40 80 &0 100 WMIT Cognrenr  HMIT z g &
il -3 ‘ L W, : GRAIN SiZE
BLEY a|8|w | 2|gB| & |SHEARSTRENGTH kPa . ST 2 | pstrisution
e DESCRIPTION ol = 3 z| B
DERTH =13 & | = 28] £ | UNCONFINED + FIELD VANE Y %)
El= Z |9 B |e QUCKTRAXAL ~ LABVANE | WATER CONTENT (%)
w 20 40 80 80 100 10 20 30 kiim' IGR SA E CL
¥
Lil6 | ss |11 310 -
Wl 308}
1
| T 1] (SIS PUVIREAA FURRVINIS SVUNTUVION AU SEOONS PR SIS SO S
;l.
M1l 7 | sssp1compn 307 o5t
.. -i
i 308
308 1 d 8 35 107 B
218 erp OF BOREHOLE @ 21 8m
NOTE: Water lavel recorded @
8.8m upon complation
w33 Numbers refer fo 4 3% STRAIN AT FAILURE

Sensitivity




EXPRESS 3-221 GPJS EXPRESS.GOT 2007/0%

@ Munistry ot
Transportation

Faundation Design

Ontano
RECORD OF BOREHOLE No 98-13 1 OF 1 METRIC
WP, 363.94-00 SITE:33.271 LOCATION King St . North of Frankiin St.. 4810882N 207986E ORIGINATED BY sw
nliong 2 HWY 7and8 BOREMOLE TYPE__Moflow Stern Auger COMPILED BY __sw
DATUM _GEDDETIC DATE 2111.08-21 1498 CHECGKED BY BY.C
SOIL PROFILE SAMPLES | » w [RYNAMIC CONE PENETRATION
i pLastic NATURAL oy | REMARKS
& w lgg] & 0 40 60 80 100 |UMT  ooqme  UMT B G &
ELEV 28w |55 3 e M w| % | cranem
= u Z 28] B : DISTRIBUTION
BEPTH DESCRIPTION S15| F | 5 {538] £ |o unconrmen  + FELOVANE ¥ o
=1 FUEC] O e QUCKTRIAXIAL « LABVANE | WATER CONTENT (%)
4967 w 0 40 80 80 100 10 200 30 kNt 1GR SA 8 L
6.a ASPHALT 120rmm
CRUSHED GRANULAR 220mm
Compact, dark brown gravelly sand
3260 - 436 AU SR QU VDU WU NP NN
0. Sand and siif
1] 88 = !
2] 88 |15 323 o
324.3
2.4 {ense to very dense, brown fine ©
SAND to SILTY SAND 3880 3 324
darnp
alss | e o 087 13 0
323
5185 | 4 322 o
a2
32081
6.1 trace gravel
6 85 80 o
320
P84l i b4
73 saturated -
319
v oss | 30
318 -
317.5
9.2 Very dense to dense, grey medium 5 :
o costse SAND, seme grave! 85 | 56 3 58 3 0
saturated 17
55 | 39 316
41556 v
MU ENp OF BOREHOLE @ 11.1m
NOTE: Water lavel recorded @
7.3 upon campletion
i
3_ .3 Numbers refer to 3%

N

Sensitivity

STRAIN AT FAILURE



EXPRESS. 3-227 GPJ EXPRESSGDT 20/07/99

Mitstiy of
Transportition Foundation [Hesigh

Ontane
RECORD OF BOREHOLE No 98-14 1 OF 1 METRIC
W.P. 363.94-00 SITE 33.221 LOCATION King St E. North of Franklin St., 4810880, 2278967E ORIGINATED BY sw.
ST 2 HWY 7andg BOREHOLE TYPE _ Holiow Stem Auger COMPILED BY _ sw.
DATUM _GEQDETIC DATE 211108214198 . CHECKED BY EYC
SOIL PROFILE SAMPLES m DYNAMIC CONE PENETRATION
ff;l " S" RESISTANCE PLOT = ussne DTVRAL o s | Revares
5o o |€5] 3 20 40 60 B0 00 [UMT  eouray  WMT) E 5 &
Filwl w | 3 =i £ Wi w w, | 2 ¥ | GRANSRZE
ELEY - ¥ 185 @ [SHEARSTRENGTH kPa - L
DEFTH DESCRIPTION Z121 £ | 3 |35] £ |» UNCONFINED 1 FIELD VANE ¥ s"m[:;,; TION
517 Z [EC] U | QUOKTRIAKAL < LABVANE | WATER CONTENT (%) ¢
a08.6 L 0 40 60 BD 100 10 20 30 kN/m' lGR o sA S cL
0.0]  ASPHALT 100mm e
CRUSHED GRANULAR 300mm » :’2
Compaet, brawn gravelly sand FILL L
325.8 ;\‘Y‘ 326
708! T Compat to loase, dark brown fine |
=and to silty sand FILL 1] 88 | 12 .
moist
325
21 88 6 o
o
3] 88 4 324
4fss ] 4 v
3228 323
37 Very dense, brown fine SAND to
SHTY SAND 5185 | 81 o i
damp :
322
& | SS80/2d5mm <]
321
788 | &1 o
320
|38 ] Ll h 4
7.4 saturated - 318
-
8 | 85 53 of
318 v
g | 88 &2 o
397 . et
L3188l i e ) 316 iy .
10.7 Very dense, grey medium to coatse a8 79 .
SAND, trace gravel ) 3
saturated
394.9 315 SV R 0
117 Very dense, grey SILT TILL, some
eldy, trace sand, cccasional gravel, i
frequent medium sand seams
miist ] 11 ] s opiaosmin o
313.9 314 P
27| END OF BOREHOLE @ 12.7m
NOTE Water lovel recordad £
7.4m upon completion
L33 Numbers refer to o 3%
[ Sensitivity @] STRAIN AT FAILURE



EXPRESS 3-221 GPJ EXPRESS GOT 22/07/3%

@ Mirngtry of
Transportatioh

Foundation Desigh

Ontarno
RECORD OF BOREHOLE No 98-15 1 OF 1 METRIC
W2 363.94-00 SITE:33.221 LOTATION King St £ Naorth of Erankfin St 4810811N,227926F ORIGINATED BY _s.W.
DIST 2 HWY 7and8 BOREHOLE TYPE _ Hollow Stern Auger COMPILED BY __SW.
DATUM _GEODETIC DATE 19.11.98 . 19.11.98 CHECKED BY EY.C
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 IRESISTANGE PLOT NATURAL e | REMARKS
W Z PLASTIC oo MouBl &
b n g5 & 20 40 60 80 100 [UMT Ceourgyr  WMTL S O &
alel |y 2L 2 ! L L : L W W w,| S ¥ | cransie
ELEY DESCRIPTION & g 2 g ) g SHEAR STRENGTH kPa e et DISTRIBUTION
DEPTH ZIS1FE | 3 38| £ | UNCONFNED b FIELD VANE ¥ %)
g1 zlg"® @ | QUICKTRIAXAL < LABVANE | WATER CONTENT (%)
396.8 t 20 40 &80 80 100 10 20 30 ki’ loR sA st oCL
0.0 ABPHALT 110mm
CRUSHED GRANULAK 350mm
Cormpact, tust to dark brown siity "
sand dnd sand FlL 1, with topsoif 326
inciusions
datmp 58 20 o
1] (ST MRV S—
58 11 I8
324.0 " 3
28 Cornpact, brown fing SAND, 8 | 2 324
veeasional gravel searns, trace silt
darrip n 3 84 3 0
4 | 88 22
323
322 a
48 Dense, brown SILT 5 | as a7 32_2 o
wet
s
2.1 Dense, brown mediurm to fine
SAND
wet 321
6188 4 | H o
et 320
D394 e ] V.
772 Cormpact, gray 1
saturated == 3¢
71 88 38 ¢
318
Dynamic cong
8 | 85 10 &l penetration tests
o I/ U SO cattied out
WM
3158 318}
1071 END OF BOREHOLE @ 10.7m
MNOTE: Water level recorded @
72m (3/2/98)
_4\\3‘ 3. Numbers refer to 1y 3% STRAIM AT FAILURE

Sensitivity




EXPRESS. 3-221.GPJ EXPRESS GBT 2007199

irustry of
@ m:‘r’\i&grﬁatmn Foundation Design
Ontano
RECORD OF BOREHOLE No 98-16 1 OF 1 METRIC
WP, 363.-94.00 SITE:33-221 LOCATION King St . Notth of Franklin St, 480917N,2279118 ORIGINATED BY sw.
DIsT 2 HWY 7and8 BOREHOLE TYPE__Hollow Stern Auger COMPILED BY __sw.
DATUM _GEODETIC DATE 19.11,98 - 19 11.98 CHECKED BY _EYe.
QYNAMIC CONE PENETRATION
SO, PROFILE SAMPLES & ?ﬁ RESISTANCE PLOT NATUR
Byl % piastic pAiTR  uaupf b | REMARKS
§ v R 5 2 0 40 80 80 g0 [UMIT ooy UM £8 GRNi sue
) w | 2 1a5] & |SHEAR STRENGTH kP N “ “ S
ELEV Flal g | 2188 8 kPa ISP P— DISTRIBUTION
BERTH DESCRIPTION S151 % | 5|38]| £ |o unconrmED  + FELDVANE y o
ElZ L O @ le QUICKTRIAXIAL « LABVANE | WATER CONTENT (%)
396.4 w 20 40 80 a0 100 10 20 30 kN’ IGR sA s GL
[#Xd] ASPHALT 100mm
CRUSBHED GRANULAR 400mem
Compact, rust to dark brown silty 326
sand FILL, trace gravel, with topsoil
Inclusions
55 16 @
395 -
55 9 [
323.8 ss | 16 324 o
2.6 Compact, brown fine SAND to
SILTY SAND
o 5
il s | 103 o 80 15 0
sosl ] 822
4.6 very dense 5| s | s "
324
30 ]
8.1 frace gravel
B 55 &80 320 PRI SOV I INUUUN NI B ST SO U S
3184 v
70 Lenge, Brawn rhedium (o fine -
SAND 319
saturated L e s N Y Y B B
55 34
318
s5 | 75 317
3| -] IS SUVEDIE SRS SR S— — o
|
i
3183 55 78 0
T eNp OF BOREHOLE @ 11.1m
NOTE. Water leve! recorded @
7.0m upon completion
3, 30 Numbers refer to

¥

Sensitivity

(7 3% STRAIN AT FAILURE



EXPRESS 3.221.GPJ EXPRESS GOT 20/07/99

Ministry of
Transpertation

Foundation Design

Ontarta
RECORD OF BOREHOLE No 98-17 1 OF 1 METRIC
W.P. 363.94.00_SITE;33.221 LOCATION King St E, North of Eranklin St 4810826N 227887E ORIGINATED BY _g.w,
DIST 2 HMWY 7and8 BOREHOLE TYPE _Holiow Stem Auger COMPRED BY _ sw
DATUM _GEODETIC DATE 19.11.98 - 19,11.98 CHECKEDBY ___EYC,
st i
SOIL PROFILE SAMPLES | o | w [DYNAMIC CONE PENETRATION
i Sy prastic NATURAL - paunt | REMARKS
=21 o | MOWSTURE - Tt b
5 o | = & W 40 60 8D 00 CONTENT Z & &
ELEY gl8lw| 3]s % & [SHEAR STRENGTHWPa e w w | P % | GRANSIZE
ey, o & 23] = e e CISTRIBUTION
BEPTH DESCRIFTION S12| 2z | 5 |28] & |o uvconemed  + FELDVANE y o
= Z |ZV| WL | QUCKTRIAXIAL < LABVANE | WATER CONTENT (%)
376 4 w 20 40 60 80 10 10 20 30 KN/m' JGR A 81 CL
0.0 ASPHALT 120mm [l =] i
CRUSHED GRANULAR 300mm
Coempact, dark brown gravelly sand
ant silt FILL
VAR e e $s | 13 325 —
1.1 lﬁoose, rust to dark brown silty sand
ILL ’
damgp to moist
55 8 (%}
324p- -
sl
38 8
323 =
58 6
3223
3.8 Dehse to very dense, browh
mediutn to fine SAND 88 ¥ 327 g
damp
88 | 83 <
rgl
3200 .
6.1 Very dense to dense. brown o R e o
GRAVELLY SAND 7 55 80/150mpn :
BT iR L 4
68] " " saturated 5 - -
318
o
D
,;:,( 8 88 | 43
g 318
“Je|ss | 4 Y
M
- 317 O R
4 & :
2165 O 01 38 2 o
98] END OF BOREMOLE @ 9.6m
NOTE; Water tevel recorded @ 6.8
m upon corripletion
3,3 Numbers rafer to %

+ 7,

Sansitvity

STRAIN AT FAILLIRE




EXPRESS 3.221 GPJ EXPRESS GDT 20/07/98

@ Mitustry of
Transportation

Foundation Dasgn

Ontano
RECORD OF BOREHOLE No 98-18 1 OF 1 METRIC
WP 363.94.00 SITE:33.901 LOCATION King St E, North of Franklin St., 4810046N, 2978488 ORIGINATED BY _s.w.
DIST 2 HWY 7and8 BOREMOLE TYPE_ Holiow Stem Auger COMPILED BY _ sw
DATUM GEQDETIC DATE 18.11.98 . 18.11.08 CHECKED 8Y EYC
SOIL PROFILE SAMPLES | o w [BINAMIC CONE FENETRATION
1 7z pragme  NATURAL o on o REMARKS
Eul & MOISTURE [
51 o R EE B 0 4 60 80 100 PMMT O oonter  MMT 3 O &
= =] E W, w w, = GRAIN SIZE
ElE| W] 2 |aa] & [SHEARSTRENGTHKP ‘ g =
ELEV -2 a 2 (=8 a B " i QISTRIBUTION
BEPTH DESCRIPTION $12| & | 5 [55| § |o unconemed  + RELDVANE y o
1< Z [EP] B |e QUCKTRIAXIAL ¢ LABVANE | WATER CONTENT (%)
4958 i 20 40 60 80 100 10 20 30 kit lGR SA =oCL
0.0 ASPHALT 110mm X
CRUSHED GRANULAR 380mm W
Compact, dark brown gravelly $and V\jfx
EiLL )
Compact, dark brawn silty sand R 325
FSL{.‘ 1 55 22
rHarst
B e
17 Campatt to very isose, brown fine 285 15 324 PN WU SDUIN P
sand tt silty sand FiLL
damp
3] ss | 38 °
323
T
21 Campact to very dense, brown 5]
iedium to fine SAND, trace to 4 1 88 | 61
spme silt
damp . ey SOV SO SSNPRDIN ORI SOV I DSOUS SRS R
51 38 a0 321 2 0 8 12 ©
320
318.5 ¥
6.3 Vary dense, brown GRAVELLY o 8 | 885 80 ¥ [&
SAND
saturated o 318
D 7| AS
o
C
Q
318
° Dynamit cone
N penetration tests
* gartied out
3169 0 317 P ——— s
318.9 Very dense, grey Sandy SILT TILL T8 | 8sapnoom - Stanard
82 ittt e R
END OF BOREHOLE @ 98.2m resumed
NOTE: Water lavel recorded @
B.4m upon stmpletion
j
|
|
L3 3. Numbers refer to 3% e AT EAILURE

Senstivity



EXPRESS 3.221 GPJ EXPRESS.GDT 220799

@ Ministry of
Transporctation

Foundation Dasign

Ontatio
RECORD OF BOREHOLE No 98-19 1 OF 1 METRIC
WP, 363-94-00 SITE 33.221 LOCATION Kihg 8t E. Notth of Frankiin St, dB10055N 2278266 ORIGINATED BY sw.
oY 2 HWY 7and 8 BOREHOLE TYPE_ Hollow Stem Auger COMPILED BY __sw
DATUM _GEODETIC DATE 1811.98.19.11.68 CHECKED BY EYC
GYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | o Y IRESISTANCE PLOT NATURAL REMARKS
gyl Z PLASTIC \vierore  Lauin &
51y RES 5| o 0 40 60 g0 100 | conreny  HMIT E 8 &
210w 5 =] = W, w w, GRAIN SIZE
ELEV aig W 2 186| 2 [SHEAR STRENGTH kPa j - = DISTRIBUTION
BEPTH DESCRIPTION S15| £ | F{3&| § |o uncoNemED  + FIELDVANE y %
I £ JEY] L | QUCKTRIAXAL - LABVANE | WATER CONTENT (%)
498 5 ka 20 40 80 B0 100 10 20 a0 kNfm' |GR SA 8 CL
Q.0 ASPHALT 100rmm SO
CRUSHED GRANULAR 300mm et
Compact, dark brown gravelly sand
325
Compact to loose, rust to dark
brown silty sand FILL, trace gravel o1 ss ] 14 o
damp )
324
2] 88 8 3 g 72 15 8§
%
L3RR fatats
24 Cormpact to very dense, brown fine &
SAND, frequettt silty sand seams 3888 |
damp
o
4 88 14
322
5[ 8% 19 o 3 7818 0
(L | PSR P SIS BUNUINS U S
& | 88 1% 0
171 88 | a7 320 -
318.3
6.3 Dange 1o very dense, brown 8 85 34 3]
madiurm to fing SAND 319
saturated
318
37s 9| 8 | 66 o
811 END OF BOREHOLE @ 8.1m
NOTE: Water level recorded §2
6.3m (3/3/09)
+ 3' 3. Numbers refer to ry 3% STRAIN AT FAILURE

Sensiivity




EXPRESS 3.221.GPJ EXPRESS GOT 20/079%

Ministry of
Transpty:yrtatinn Foundation Design

Ontano
RECORD OF BOREHOLE No 98-20 1 0F 1 METRIC
w.p. 363.94.00 SITE:33.221 LOCATION King St & Naorth of Franklin St 48108975N, 7277888 ORIGINATED BY sw
DIST 2 HMWY 7and8 BOREMOLE TYPE _ Hollow Stem Auger COMPILED BY _ sw.
DATUM GECDETIC DATE 18.11.08. 181198 CHECKED 8Y BY.C
SOIL PROFILE SAMPLES w JDYNAMIC CONE PENETRATION
% ] RESISTANCE PLOT &M praghic NATURAL p REMARKS
paol 3 L moigTURE  Wauigl | i
51 L 5| o 0 40 60 B0 100 [UMWT ooy UMT 2 g &
= o) el W w w | 2 GRAIN SiZE
ELEY DESCRIPTION o é@‘ o = G| 2 [SHEARSTRENGTHkPa e, \ = | DSTRIBUTION
BEFTH iS5 F | > {86] £ |© UNCONFINED b FIELD VANE ¥ %
5lZ £ 1EC| U |e qucKTRIAKAL ~ LABVANE | WATER CONTENT (%) )
395 W i) 40 60 80 100 10 20 iv} kN {GR BA @ oL
0.0 ASEHALT 100mm i
CRUSHED GRANULAR 300mm 325
Compact, dark brown gravelly sand
32481 ELL \
0.7 Compact, dark brown sandy'sidt ™ "
FiLL g 1) ss |18 o
2 ISP o' 324 e
14 Loose to compact, dark brown siity AN
sand FiLL )
damp Sl 2| S8 4 o
B ,\§<
> ]
3228 323 o
2.5 Compact to dense, brown fine 3| 85 25
SAND, trace to some silt
damp
4|85 | 2 322 <
32
51 58 44
318.8 520
5.5 Very denge fo dense, brown fine o o
3194 medium SAND _ .4
sal” ~-\yvst“mawdwwmw,M,_w., -
saturate
$5 | 66 318~
5180 o =¥ 318
7.3
END OF BOREHOLE @ 7.3m

NOTE: Water Jevel recortled @
5.9 upon completion

_PB -3 Numbers refet to A%

Sensitivty STRAIN AT FAILURE



EXPRESS 3-271 GFJ EXPRESS.GDY 220789

Mirtistry of
Transpottation

Foundation Design

Ontang
RECORD OF BOREHOLE No 98-21 1 OF 1 METRIC
W 363-94:00 SITE.33.221 LOCATION Kihg St £ at Delroy Ave , 4810988, 2077635 ORIGINATED BY S,
DIsT 2 HWY 7andg BOREMOLE TYPE _ Hollow Ster Auger COMPILED BY 8w
DATUM _GEODETIC DATE 18.11.98 -18.11.08 CHECKED 8Y EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & M IRESISTANCE PLOT NATURAL - REMARKS
221 G PLASTIC yoisTuRe R} . X .
5lg & gé z O O O B vl g GRAIN SIZ8
& 3 = Wy w w, =
SLEV DESCRIPTION & g b P % & % SHEAR STRENGTH kPa ! ) ¢ = DISTRIBUTION
DEFTH 13| & | 3 |35| £ |o UNCONFNED  + FIELDVANE ¥ %)
=1z 2 |E°| O | QUCKTRIAXIAL < LABVANE WATER CONTENT (%)
280 ud 20 40 80 B0 100 10 20 2 Wim' 1R sA 81 CL
00 ASPHALT 110mm
CRUSHED GRANULAR 2680mm
Compact, dark browr gravelly sand
FlLL, some silt
damp
et e e 1188 | 24 324 5
thpact, dark brown fine sand
FiLL, same silt
damp
21 88 | 12 o
323
5|88 | 35 o
322
3216 S 4 | oss | es :
A ety dense, Brown fine SAND, ° 3 8017 0
trace to some silt
d
amp 321
3204 :
% Dense, gray SILT
wé‘? o Uil s | ss | s <20l -
: Dense to vary dense, brown
Mediurn to fine SAND N
a.4 wet ;% ‘
“T§6[ 7 7 smwrated, tace gravel “‘ N
=] 38
3187 -
6.3 Very dense, grey SANDY SILT TILL, Tl 8| 85 | 45 | & : 3 25 85 17
sotne clay, frace gravel 4 -
muist et
THY 7 1 ss | s | B 318
317.7 = I
73l END OF BOREHOLE @ 7.3m
NCTE: Water level recorded @
5.6m (1/26/99)
3 .3, Numbers referto

Senstvity

13 %% SIRAIN AT FAILURE



EXPRESS. 3-221.GPJ EXPRESS GRT 200789

@ Mirystry of
Transpartation

Foundatian Degign

Ontario
RECORD OF BOREMHOLE No 98.22 1 OF 1 METRIC
w.e. 363-94.00 SITE 33221 LOCATION King St & North of Delroy Ave.4811008N,227717E ORIGINATED BY 5w,
DisT 2 HWY 7andg BOREHOLE TYPE__Hollow Stem Auger COMPILED BY __sw,
DATUM _GEODETIC DATE 16.41.98 . 18.11.98 CHECKEDRBY __ BvC.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w Y |RESISTANCE PLOT NATURAL - REMARKS
Ho| LTS woisTg  HOUDl L F
e o |$2] 8 2 4 60 80 100 CONTENT EL &
9ie w iy 281z ! : ] i L W w w3 g GRAIN SIZ8
ELEV BESCRIFTION cjg| g |z |2g| 2 [SHEARSTRENGTHKPa D N —" DISTRIBUTION
DEPTH 25| F ] = 26| £ | UNCONFINED  + FIELD VANE ¥ %)
B Z 2 |&C°| L e QUCKTRIAXIAL * LABVANE | WATER CONTENT (%)
3944 ui 20 40 60 80 100 14 20 30 kN/m' JGR SA S1 GL
0.0 ABPHALT 100mm
CRUSHED GRANULAR 300mm
Compact, dark brown gravelly sand 3241
5387 Fitb ]
TTOF] T Compact, datk brown sand FILL
BB L §8 n
2 Logse, dark brown sand FiLL, trace
QIGVE] 323 .......................
maoist
35 6 [
322 3
&5 4
3242 .
32 Very dense, brown fine SAND, &8 | 58 an1 o 4 87 9 0
some gravel
damp s
2203
4 Densa, brows medium to fine
SAND, trace gravel 320
[ sez] v v
47 saturated ' 5| ss | 45 " o 2085 13 0
3183
5.1
END OF BOREMOLE @ 5.1m
NOTE: Water tevel recorded @
4,7 upon complétion
I
L 3_ - 3\. Numbiers refer to 5 3% STRAIN AT FAILURE

Senisitivity




APPENDIX “B”

Laboratory Test Results
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& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILY and CLAY
Fine Medium ICoaraa Fina ’ Conrse
Fhum 3005m T8 4,78 5.2 26.5 N 7
100 1600m GOOM .36 » fl!, o
T Ji %’ T
9 g y 7l 10
!
/7(:”)&/—9‘?
g0 20
70 / 40
o 2
= 50 40 5
g 50 ] 50 g
: /. / ;
/
40 60
i
36 70
i
20 A 20
\(/7’
A
10 ’i 90
0 %9—?35/’@
10 4 0.001 0.01 0.1 10 100 °°
GRAIN $1ZE {mim)
LEGEND
SYMBOL BOREHOLE DEPTH (m)
O 98.01 0.5
# 98-03 0.8
& 98-04 3.1
X 98-08 3.1
4 98-19 3.1
SILTY SAND FILL
WP 363-94-00 SITE 33-221 Figure No. 1




HAGRA ... GRAIN SIZE DISTRIBUTION
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
SILT and CLAY
Fina ] Medium lCu&rxu Fine l Coarze
T6um Fo0pm T8 P 13.2 6.5 75
100 i 15(1)1-"! -, GO0 m ? 2.36} ﬁ \.1|! l |':! ]
2 JINE== g1
w“ A7 /
‘80 / / 20
Y
70 l / 30
% 80 / ,/ 40 g
g oo : 50 &
: 7 / :
40 ’ )
L
30 70
Z/
20 v ' 80
A/
10 ]
Nﬁ?%
1(:, 2 0.001 001 oA T 10 1
GRAIN SIZE {mm)
LEGEND
SYMBOL BOREHOLE DEPTH (m)
] 98-01 3.1
P 98-01 3.8
& 98-02 3.1
X 98-03 3.8
- 98-04 3.1
o 98-07 3.1
SAND to SILTY SAND
WP 363-94-00 SITE 33-221 Figure No. 2




N _
&AGRA GRAIN SIZE DISTRIBUTION

UNIFIED S0iL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fina I Madium lCoarsa Fina ! Conrse
Toum 300zm 1.8 475 3.2 26.5 o
s ,ﬁkﬁm% S
/
90 / ‘;’ "'“E_qﬁ] 10
7{ =iz
3 iz
80 { ’,/W/ 20
i
70 { {/ ?4 30
g g 7 / w B
i
§ so ’ f 50 g
ﬁ I ﬁ
w L w
e
30 7{ / 70
20 // // / h/ 80
/
10 - /}g / /9/ 90
;:, " 0.001 0.01 o3 1 10 100 %°
GRAIN SIZE {mm)
LEGEND
SYMBOL BOREHOLE DEPTH {(m)
2 98-07 8.4
* 98-08 3.1
< 98-09 7.6
X 98-10 3.8
+ 93-11 2.3
a 98-11 4.6
SAND to SILTY SAND
WP 363-94-00 SITE 33-221 Figure No. 3




& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine f Mudicm lCmrse Firex ! Coarse
Fopm 3004m 1.18 4.75 182 26.8 75
100 ] 150{nm - :‘:D i ,T, 2,36 “:;5 Jfl ']3 i 0
/ < -
90 Vi 10
et
‘@,..-m--ﬁ'.‘"
80 / ;,"/ 20
f
7Z il
70 / Z 30
2 o // J -
3 :z
g / :
: 0 -
@ 50 : 50 ﬁ
@ il :
40 60
30 ’ ///y/( Z/ 70
| ]
20 80
,/// /
10 Piflal A 90
g /
a"/
1(:) a 0.001 0.07 0.1 1 10 700 %0
GRAIN SIZE {mm)
LEGEND
SYMBOL BOREHOLE DEPTH (m)
" 98-12 7.6
* 98-13 3.1
& 98-13 9.1
> 98-15 3.1
+ 98-16 3.1
o 98-18 4.6
SAND to SILTY SAND
WP 363-94-00 SITE 33.221 Figure No. 4




& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Finae ‘ Medium lCom-se Fine | Courss
75pm 150 B300um o0, 1.18 236 4.7% a 513.2 ) 26.5 . s Fil
Tt famgw T
// ) x/
80 / Fd 10
/][
80 / / v 20
70 H 30
w | :
= 60 a0 =
W 4
: . ] o 5
40 ( 860
30 ﬂ éj 0
) J .
/;*yf
A
10 - Ere 90
al
1(:, 4 0.001 0.01 0.1 1 10 106‘00
GRAIN SIZE {(mm)
LEGEND
SYMBOL | BOREHOLE | DEPTH (m)
] 98-19 3.7
¥ 98-21 3.1
< 98-22 3.1
X 98.22 4.6
SAND to SILTY SAND
WP 363-94-00 SITE 33-221 Figure No. 5




& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOl CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fina l Medium ] Coarss Fine 1 Coarse
T6um F00zm T8 a.7% 13,2 265 7
160 i 1su|pr_-_- 600U l z.?a /’?:., 915 I 1;; I sla o
a‘W‘E’
90 » - # 10
/;a’
80 /ZJ/ 20
/
70 / 30
/
@ ; 2
Z &0 0 2
2 4 <
: 4 :
§ o 50 E
40 60
/
30 ’/ 70
/od
0 / w0
/7
10 90
V] 100
10 4 0.001 0.01 0.1 1 10 100
GRAIN SI1ZE (mm)
LEGEND
SYMBOL BOREHOLE DEPTH {m)
O 98.21 6.1
SILT TILL
WP 363-94-00 SITE 33-221 Figure No. 6




STANDARD PROCTOR

TEST RESULTS

Enclosure No. 7

- SAMPLE DATA .
sampla No : 6475
135 B9 M0 112 18w % DateSampled * Nov.17, 1998
A I b SWatllng
R atiol :S:am le
\ . BH98-05 Auger cuttings fromO 82.0m
N TESTDATA -
130 4
\\
& 125 A
& \
> "\
t Ay
@ et ZERO AIR VOIDS Gs =2.70
i - -
a R R
> NS ZERO AIR VOIDS Gs = 2.80
= 120 . 120
. \
// \
N N
l/ \ Y
/ \ \
115 N Y 115
\\ .
110 ‘ * 110
4 5 7 8 2 10 M 12 13 14 15 16 17 18 198 20 2 22
MOISTURE CONTENT (%)
COMMENTS

NO. | TK98-10-3 W.P. 363-94.00

PROJECT -

o King St. Retaining Wall & Franklin St. Bridge
LOCATION 1 Kitchener, Ontario D rcra
CLIENT . |Morrison Hershfield Earth & Environmental




STANDARD PROCTOR

TEST RESULTS

Enclosure Nao, 8

SAMPLE DATA

s 10 11 12 13 14 1f SampiaN 6472 _
135 ’ . ! Date. Sampie 7 Nov, 19, 1998
\ ‘Sampled By 1. S Watling
y ) Locatmn of: Sample
4 . BH98-15, Auger cuttings from 1, 5 2 6 m
Y TESTDATA
. \\\\\ o .‘l'est.Perme.jed -on: ¥
\’\
1160 PCF
N ; 108 %
%125 ‘ 54 %
& \ LT
P \\
t: kY
] e ZERO AIR VOIDS Gs =2.70
@ &
o N P
> < ZERO AR VOIDS Gs = 2.80
& 120 — 120
A\
5\
\\‘
115 —= S — 115
,/ \\ \\ .'\
\\ A
. \\ h
N R
110 - ‘ 110
4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
MOISTURE CONTENT (%)
e MMEN
REFERENCE. NO. | TK98-10-3 W.P. 363-84-00 COMMENTS
PROJECT - |KingSt. RetainingWall & Franklin St. Bridge
LOCATION . :._ Kitchener, Ontario @ AGRA y
CLIENT ~ .| Morrison Hershfield Earth & Envionmenta




Enclosure No. 9
STANDARD PROCTOR
SAMPLE DATA
8 9 10 11 12 13 14 1‘5: . e
: oz Nov. 18, 1998
\ | 1 =S Watling
) ) .-Lacat:on of Sample .
\ i © BH 98-21, Auger cuttmgs from 0. 4-3 Om
N e TEST DATA
19 \\\ Test Performed on:
N " "Whole'Sample v
N % Passm “20mm
A\ \
// \\ \
i / K
5 1z // A
-] fl \ \\\
b k)
<£ A ZERO AIR VOIDS Gs =2.70
(R F] ‘\
3 N T 1
- NI ZERO AIR VOIDS Gs = 2.80
Z 120 N ™
\\\I ‘,(
\
\\ .
115 S 115
110 . ‘ 110
a 7 & 9 10 11 12 13 14 18 18 17 18 19 20 21 22
MOISTURE CONTENT (%)
COMMENTS

REFERENCE ‘NO,

TK98-10-3 W.P. 363-94-00

PROJECT = - |King St. Retaining Wall & Franklin St. Bridge
LOCATION | Kitchener, Ontario @ AGRA
C-LIEN-T Marrison Hershfield Earth & Environmental




STANDARD PROCTOR

TEST RESULTS

Enclosure No. 10

16 18 20 22 Sampte NO 6618

120 -}Date Sam;:xled Nov. 16, 1998
N ..Samp(ed By v S Wathng
' ,Locanun of Samp!e
A o BH 9809, Auger cuttmgs from 4.3-7.0 m
[\
TESTDATA
115 - .- rformed on:
‘Whole Sample’ v

_SAMPLE DATA-

- % Passing: 20mm
e % Passmg No:4
Fme to med. SAND

1107 PCF
137 %
[ 110 /‘».\ ; R (‘.;\‘
3] " ' S ‘_10._6’ o
€ / \ e
> / \ \
e 7
‘@ l \\~ - 2ERO AIR VOIDS Gs =2.70
A ) \ P11
> § | . ZERO AIR VOIDS Gs = 2,80
& 105 - 105
\\\
\\\
100 —t 100
95 o %
10 12 14 16 18 20 22 24 26 28 30
MOISTURE CONTENT (%)
' REFERENCE NO. |TK98-10-3 W.P. 363-94-00 COMMENTS

PROJECT King St. Retaining Wall & Franklin St. Bridge
LOGATION | Kitchener, Ontario 5_@ AGRA
CLIENT " Morrison Hershfield arth vironmenta




STANDARD PROCTOR

TEST RESULTS

Endlosure No. 11

§ SAMPLE DATA
16 18 20 22 33le6 No. ' 6598
120 . Date: Sampled:  Jan. 5, 1999
R Sampled By . § Watlmg
T Location of Sample :
Y : i BH98-11, Auger cuttmgs from 1 9-4.6m
\ .
- TESTDATA
115 s * Test Performed an: -
Whole: Sample V|
: . +Granular B. % Pagsing: 20mm
s “Other- _ %.. Passmg No.4
\ Medlum SAND sxlty
% 110
a R R R
>
= :
g N ZERO AIR VOIDS Gs =2.70
a \ L1
A - = ZERO AIR VOIDS Gs = 2.80
b N - 8 = L.
& 105 // \q\ S 05
/ 'y N
N\
100 : 100
95 . 95
10 12 14 16 18 20 22 24 26 28 30
MOISTURE CONTENT (%)
COMMENTS

REFERENCE ‘NO.

TK98-10-3 W.P. 363-94-00

PROJECT. | King St. Retaining Wall & Franklin St. Bridge
LOCATION | Kitchener, Ontario @ AGRA
CLIENT . |Morison Hershfield Earth & Environmental




STANDARD PROCTOR

TEST RESULTS

Enclosure No.

12

|  'SAMPLE DATA
16 18 20 22| SampleNo. 6475
120 ijate?;Sampléd:' - Nov. 21, 1998
N ‘Sampled- By 1 'S Watling
N Location. of: $ampie .
\ BHO98-13, Auger cuttmgs from 2.48,1m
N
N TEST DATA
115 \ o Test Performed on;
N " ‘Whole Sample: v
\ "% Passing 20mm
. --""-(p::-;;.‘F.-.’-a'ssing.N’o.4-
. FEST"RESULTS_ |
1055 PCF
_ 182 %
& 110 \ 150 %
& \ *\\‘ el e
>
E
7 -— ZERO AIR VOIDS Gs =2.70
o \\\ N . i ' 1 l
> T ZERO AIR VOIDS Gs = 2.80
= 105 \\ .- T05
\\ '
rd \
N\
100 \ 100
\\
hY
% ‘ %
10 12 14 16 18 20 22 24 26 28 30
MOISTURE CONTENT (%)
REFERENCE ‘NO.. | TK98-10-3 W.P. 363-94-00 COMMENTS
Pnﬁ.wem*” | King St. Retaining Wall & Franklin St. Bridge
LOCATION- | Kitchener, Ontario 4.’_5\ AGRA
CLIENT \ K Morrison Hershfield Earth & Envronmentel




STANDARD PROCTOR
TEST RESULTS

Enclosure No.

SAMPLE DATA

13

22 S B 6476
- Nov. 21, 1998
E . S Watling
N -‘Lac:atmn of Sample
)\ - BH98-14, Auger cuttings from 3.7-7.4 m
Ay
TESTDATA
115 o
/ \ 1138 PCF ]
~ 74 \ 126 %
B 110 \ ag %
- \\
'n_m by
g N s ZERO AR VOIDS Gs =2.70
o]
Z N T 11
. T ZERO AIR VOIDS Gs = 2.80
5 105 N 05
\\\
i
1m kY - "a - 1m
\\ .
9% . 95
10 12 14 16 18 20 22 24 26 28 30
MOISTURE CONTENT (%)
REFERENCE ‘NO. |TK98-10-3, W.P. 363-94-00 COMMENTS
PRJOJE\_G\;T" I King St. Retaining Wall & Franklin St. Bridge
LOCA’TTQN_ | Kitchener, Ontario @ AGRA
CLIENT . |Morrison Hershield Earth & Environmental
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ENGINEERING GLOBAL SOLUTIONS

Heterogeneous Mixture of Sand, Silt, Gravel & Clay
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APPENDIX “C”

CHEMICAL TEST RESULTS
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& AGRA Earth & Environmental

ENGINFERING GLORAL HOLUTIING

AGRA Earth and Environmental Ltd.
440 Philip Strect, Unit 8
Waterloo, Ontario N2L 5R9

13

Project Name :

Project No. :  TK 98-10-3

Sample Type: Soil { Sand ?

AGRA Earth &

Environmental Limited

160 Traders Bivd,

Unit 4

Mississauga. Ontario

Canada L4Z 3K7
Tel {905) 890-0785
Fax (805) 890-1141

Date: December 16, 1998

Page: 1 of 1

Lab Refl: FO8-1900

Contact 1 Steve Final
CERTIFICATE OF ANALYSIS
Lab# . =~ | - Sample ID pH Sulphate ‘Chloride
Unit ge | (e
Method Detection Limit 1 1
S9813206 BH4, SA3 (18/11/98) 8.9 8 130
59813207 BHI0, SA6 (16/11798) 9.0 2 67
59813208 BHI19, SAG (19/1198) 9.1 7 (8 83 (8%
Lab Blank 5.2 ] <]
Q.C. Standard Actual (ppm) 6.0 16.4 2.7
(.C. Standard Expected (ppny) 6.0 16.0 2.8

A A o

Cyﬁthiu Iiidg(UX Chem.
Q.A./Q.C. Ollicer

L U‘»-G"

Suman Pudgnt, C-CRet
Laboratory Manager




& AGRA Earth & Environmental

ENGINCLRING GLOBAL SOLUTIONS

Client :  AGRA Earth and Environmental Ltd.
440 Philip Street, Unit 8
Waterloo, Ontario N2L 5R9
Project Name :  Hwy. 748
ProjectNo. : -

Contact . Steve Yonemitsu

AGRA Earth &

Environmental Limited
160 Traders Bivd,

Linit 4

Mississauga, Ontario
Canada L4 3K7

Tel (905) 890-0785

Fax (905) 890-1141

Date: February 5, 1999
Page: 1 of |
Sample Type: Soil { Sand )
Lab Ref.: F99-0047

Final

Lab # © 7 Sample 1D

Method Detection Limit 1
59900226 BHZ1 (13/01/99) 100
59900227 BHI13 (13/01/99) 83
59900228 BHS5 {13/01/99) 150 (150)
Lab Blank <]
Q.C. Standard Actual (ppm) 2.7
Q.C. Standard Expected (ppm) 2.8

[A Qf" ot

S
Y

Cynthia Ridge, C. Cligm.
Q.A/Q.C. Officer éﬁl

Suman Punani, C. Chem.
Laboratory Manager



RESISTIVITY
PROJECT NO.: TK98-10-3 DATE : Jan 5/99
LOCATION:
SAMPLE 6521 (Sand)
TEST RESULTS
Volts {mv} 12400
Initial Volts {mv) 10
Amps (mA) 1.06
RESISTIVITY = 11.708 ohm-cm
SAMPLE 6522
TEST RESULTS
Volts {mv) 12420
Initial Volts {mv) 10
Amps {mA) 2.12
RESISTIVITY = 5,863 ohm-cm
SAMPLE 6523
TEST RESULTS
Volts (mv) 12130
Initial Volts . {mv) 8.3
Amps {mA) 0.79
RESISTIVITY = 15,362 ohm-cm




APPENDIX “D”

Statement of Limitations
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LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information
determined at the testhole locations. Subsurface and groundwater conditions between and
beyond the testholes may differ from those encountered at the testhole locations, and
conditions may become apparent during construction which could not be detected or
anticipated at the time of the site investigation. It is recommended practice that the Soils
Engineer be retained during construction to confirm that the subsurface conditions
throughout the site do not deviate materially from those encountered in the testholes.

The comments made in this report on potential construction problems and possible
methods are intended only for the guidance of the designer. The number of testholes may
not be sufficient to determine all the factors that may affect construction methods and
costs. For example, the thickness of surficial topsoil or fill layers may vary markedly and
unpredictably. The contractors bidding on this project or undertaking the construction
should, therefore, make their own interpretation of the factual information presented and
draw their own conclusion as to how the subsurface conditions may affect their work.

The benchmark and elevations mentioned in this report were obtained strictly for use in the
geotechnical design of the project and by this office only, and should not be used by any
other parties for any other purposes.

Any use which a third party makes of this report, or any reliance on or decisions to be
made based on it, are the responsibility of such third parties. AGRA Earth & Environmental
Limited accepts no responsibility for damages, if any, suffered by any third party as a
result of decisions made or actions based on this report.

This report does not reflect the environmental issues or concerns unless otherwise stated
in the report. The design recommendations given in this report are applicable only to the
project described in the text and then only if constructed substantially in accordance with
the details stated in this report. Since all details of the design may not be known, we
recommend that we be retained during the final design stage to verify that the design is
consistent with our recommendations, and that assumptions made in our analysis are valid,

& AGRA

ENGINEERING GLOBAL 5OLUTIONS



