FOUNDATION INVESTIGATION AND DESIGN REPORT
HARRIS LAKE ROAD UNDERPASS
HIGHWAY 69 FOUR-LANING
FROM THE SOUTH JUNCTION OF HIGHWAY 529,
NORTHERLY 15 KM
W.P. 5202-06-01, SITE No. 44-450
G.W.P. 5076-06-00
NORTH SECTION —~ NAISCOOT LAKE TO NORTH PROJECT LIMIT
DISTRICT 54, SUDBURY

Geocres Number: 41H-98

Report to

MMM Group Limited

Thurber Engineering Ltd.

2010 Winston Park Drive, Suite 103
QOakville, Ontario

L6H 5R7

Phone: (905) 829 8666

Fax: (905) 829 1166

December 7, 2011
File: 19-5161-21

HAIN5161\21 Hwy69 N of Hwy529\Reports &
Memos\Structures\Harris Lake Road\1951612 Harris Lake
Underpass - FIDR Final.doc



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

TABLE OF CONTENTS
PART 1 FACTUAL INFORMATION
1 INTRODUCGCTION .ottt ettt eeteesiatee et et eeeenesteessseasaaeseeatsesesssesssnetstseseseesansenseaenenessneean 1
2 SITE DESCRIPTION ...ttt ettt ee et e sttt eaeeaeeeere s et aaeeenseseareteeaeaneeessaesenneens 1
3 SITE INVESTIGATION AND FIELD TESTING ..ot vereeesesseeaeesenes 2
4 LABORATORY TESTING ....oooiiioittetieecteie v eciree e sreeesiieesesssnaaeesssbaessssnnaseesssnssssanssssessssnsnueen 4
5 DESCRIPTION OF SUBSURFACE CONDITIONS ...ttt ettt ettt eeeee e eeeeeaeeesnaas 5
5.1 PaL it r s e et b bt b e et e et bttt aaesesa bbb tntaeeeessessan 5
5.2 Sand to SIIEY SANA.....couiiiiiiiiieieeece ettt as 6
53 CLAYCY STltuneiitiieete ettt ettt et e st et a et reses e b ar e neerresteereenrans 7
5.4 I L U T OO ROTPUUUPPPRTRURI 8
5.5 BEAIOCK ittt ettt e e ettt e e e s sessse et —tees e s saee et reae et eean st aratetesasaas 8
5.6 W ALET LEVEIS 1riviiiiieiieiiii ittt ettt e et e e e eee e taveetesetesssreaamtatteesessassssseerraseessaaaannne 11
6 MISCELLANEOUS ...ttt ettt ettt s e teeanasar e teseteseeeseameaneeeeesseesasseaeaaessssassesnennneseees 12
PART II ENGINEERING DISCUSSION AND RECOMMENDATIONS
7 GENERAL. ..ottt ettt s sttt st e s st ta s e s sttt s s s sttt e sneeessaeneteeeeseeeeeereaee 13
8 STRUCTURE FOUNDATIONS . ..ttt ettt eeetetsesssveessssmaesesassinesesaneeeeessseneesssaesesssassnes 14
8.1 Spread Footings on Native SoilS.....coccoiiriiieieirereeee et 14
8.2 Spread Footings on BedrocK .........ccoeverivininiiniiiieneeieeeieerteie e sa s srens 15
8.3 Augered Caissons (drilled shafts)......ccocevevicieniniiee e 15
8.3.1  CaiSSON INSTAILALION. c.uvtiriie et ettt ettt ettt eeseeeseseseareeseesseereerenenesenesaaaas 16
8.4 DIV PIIES. ..oiiiiiiiiiie ettt et ettt e s e e e e e e reeeeeeeereaeeeraes 17
8.4.1  Driven piles @t the PIET......ocuiiiiiririieiiie ettt ettt e enea 18
8.4.2  Driven piles at the abutments ..........cccocevvivereriiiiiiiiicccn e 19
8.4.3  AXIA] RESISTAIICE vvvvivriririiiisierieeiitireeeeiirteeeseee s eaveesesemaseseessbeeesanneressearaeesssaaaeesassaaees 19
Bi4.4  PHLE TIPS e euriiieiiriei ettt ettt sttt ettt et r e r e sa et aneann 19
8.4.5  Plle INSTAIIALION c.uviiiiiiiie ittt ettt ettt ceba et e e setbas e s sentbtsseemteeeeneneeenaeeneens 20
B0 PIEr it et et et e te  ——————————teateeraea————rteeteaaran——taaaaaean 20
8.4.7  ADUIMIENT cooveieeieiec ettt sttt et s e aae e r et s e s tae e esarens 20
B.4.8  Pile DIIVING woecveieieieiiesieeti ettt ste et ere et e sreesse s e s ebaestesbasetastessesssanssesessseeneennsns 21
B4 DOWNAIAG c..eeeiietietiet ettt ettt st e bt et aabeste e s raaeneasnresreasasaesteesneseres 21
8.5 Abutment Design Considerations .......c.ccveiiveiieivierirerrereriersiennresrrersesessseseasosssessseserens 21
8.6 Lateral RESISTANCE ....ocoveeeeiiiieeceeeee e ee et teeeeeeees e aeeeeeeaesseeinrarereeesesetasesseesessenens 22
8.7 Recommended FOUNAatIOn ..ovveiiiie oottt e e e ee st e e e e e e s e enereseee s 24
8.8 FTOST COVET ..ottt e et et et e e et et ettt es s baebaaaas st aessessansasaesmnesnae 24



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

O EXCAVATION ...ttt s b sttt etttk b e esa s e b araesaesnesenes 24
9.1 Earth EXCAVATION .....c.oioiiiiiiiiiciriecieie sttt sn et aa b saasassaas 24
9.2 ROCK EXCAVALION ..c.vuiiiiiieiiiiiieirieinis st sttt bttt ia e snesasereesaesesreas 24

10 UNWATERING ..ottt st esa e e e as e e e saesaessassensasnaseas 25

1T APPROACH EMBANKMENTS (..c.oiiiiircert ettt seevesier oo s sbe e sas e sbanaaneas 25
TIT SEHIBIMENT oottt ettt ere sttt st e s ese bt e b essebsenssatansereanis 25
L11.2 SIOPE SLADIIEY ..c.eeveieiiiiiieieit ettt ettt ettt ettt e et s e s b e st essens s asaeseanis 26

12 BACKFILL TO ABUTMENTS ...ttt eienetetesaeenae et sne s saestena st vs s sasenes 27

13 EARTH PRESSURE ..ottt ettt 28

14 SEISMIC CONSIDERATIONS .....coiiiitiieinteieieeeecetses e saes et stessesensesssesssassaesseasens 29
14.1  Seismic Design Parameters.......cc.ooeivieciiiierieerece ettt stsare e srr e et eresneesens 29
14.2  Liquefaction Potential........ccocieiereiioiiiiicte ettt et eee e st srs et sas et saraeensere e neas 30
14.3  Retaining Wall Dynamic Earth Pressures.........cocvevveviveriereriineneninneeneneieesssneienens 30

15 CONSTRUCTION CONCERNS ...ttt seesten e benes st nne 31

16 CLOSURE ...ttt ettt b etk ekt ebe et be s ese s eneeseseas 31

Appendices

Appendix A Record of Borehole Sheets

Appendix B Laboratory Test Results

Appendix C Foundation Comparison

Appendix D List of SPs and OPSS, and Suggested Text for Selected

NSSP

Appendix E Figure

Appendix F Slope Stability Output

Appendix G Site Photographs

Appendix H Drawing titled “Borehole Locations and Soil Strata”

THURBER



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass Page 1

FOUNDATION INVESTIGATION AND DESIGN REPORT
HARRIS LAKE ROAD UNDERPASS
HIGHWAY 69 FOUR-LANING
FROM THE SOUTH JUNCTION OF HIGHWAY 529,
NORTHERLY 15 KM
W.P. 5202-06-01, SITE No. 44-450
G.W.P. 5076-06-00
NORTH SECTION - NAISCOOT LAKE TO NORTH PROJECT LIMIT
DISTRICT 54, SUDBURY

Geocres Number: 41H-98

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
location of a proposed bridge carrying Harris Lake Road over four-laned Highway 69 in the
Township of Wallbridge, Ontario. The proposed bridge is part of the four-laning of Highway 69
from the south junction of Highway 69 and Highway 529 northerly for 15 km.

The purpose of this investigation was to explore the subsurface conditions at the site and, based
on the data obtained, to provide a borehole location plan, records of boreholes, stratigraphic
profile and cross-sections, laboratory test results and written descriptions of the subsurface
conditions. A model of the subsurface conditions was developed from the data obtained in the
course of the investigation.

Thurber carried out the investigation as a sub-consultant to MMM Group Limited (MMM), under
the Ministry of Transportation Ontario (MTO) Agreement Number 5006-E-0030.
2  SITE DESCRIPTION

The site of the proposed structure lies approximately 315 m north of the existing Harris Lake
Road and Highway 69 intersection in the Township of Wallbridge, Ontario.

THURBER
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The site lies across a tributary of the Harris River which must be realigned prior to construction of
the bridge. Lands surrounding the site are generally undeveloped, forested and contain open
swamps. Bedrock outcroppings are visible within the site.

At the time of investigation, the locations of the proposed pier, east abutment and east approach,
were flooded due to the presence of beaver dams. The standing water was up to 1.2 m deep.

Photographs in Appendix G show the general nature of the site.

The site lies within the physiographic region known as the Georgian Bay Fringe, which covers
Parry Sound and Muskoka. The region is characterized by very shallow overburden and bare rock
knobs and ridges. Bedrock is exposed in many areas and intermittent depressions were filled in
when glacial lake Algonquin inundated the area. The overburden materials consist of sand, silt

and clay. Recent organic deposits of peat and muck occur in abundance in the bedrock hollows
and valleys.

The area is underlain by strongly foliated and highly to moderately deformed rocks of
Precambrian age of the following types:

e Gneisses of metasedimentary origin.
e Migmatitic rocks and gneisses.

e Felsic igneous rocks (tonalite, granodiorite, monzonite, granite, syenite, derived
gneisses).

e Tectonite unit (tectonites, various gneisses).

3  SITE INVESTIGATION AND FIELD TESTING
The site investigation and field testing for this project was carried out in two phases.

Phase 1 was carried out from August 21 to 24, 2009. Phase 1 consisted of drilling and sampling
eight boreholes (numbered HLR09-01 to HI.LR09-06, HLR09-19 and HLR09-20) near the west
abutment and west approach. Boreholes were terminated upon refusal on bedrock at depths
ranging from 2.4 m to 9.2 m (elevations 182.3 to 189.6). Boreholes HLR09-01, HLR09-04 and
HLR09-05 were further advanced into the bedrock by coring to 11.8 m, 5.6 m and 8.6 m depth
(elevations 180.2, 186.3 and 183.2), respectively. The boreholes were supplemented by dynamic
cone penetration testing (DCPT) conducted adjacent to selected borehole. Ten additional DCPT’s
(numbered DHL-01 to DHI.-10) were conducted within the west approach and west abutment
area, approximately 1.0 m to 3.0 m away from the boreholes.

Due to flooded conditions at the proposed pier, east abutment and east approach areas, Phase 2
was carried out from March 1 to 6, and 10 2010, when the standing water was frozen. Phase 2
consisted of drilling and sampling 14 boreholes (identified as HLR09-07 to HLR09-18, HLR09-
21 and HLRO09-22) near the proposed pier, east abutment and east approach. Borehole

THURBER



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass Page 3

advancement within the overburden generally ranged from 0.9 m to 5.9 m (elevations 185.4 to
190.9), where auger refusal was encountered. Boreholes HLR09-07 to HLR09-09, HLR09-12,
HLR09-15, HLR09-17 and HLR09-18 were further advanced into the bedrock by coring to depths
ranging from 4.6 m to 9.3 m (elevations 182.1 to 187.3). Bedrock was observed surficially in
Boreholes HLR09-13 and HLR09-14.

The approximate borehole locations are shown on the attached Borehole Locations and Soil Strata
Drawing in Appendix H.

The borehole locations were marked in the field and utility clearances were obtained prior to
drilling.

Phase 1 drilling was carried out using a track mounted CME 55 drill rig. A combination of

hollow-stem auger drilling techniques and NQ coring methods were used to advance the
boreholes.

For Phase 2 program, a tripod rig (light portable drilling equipment, powered by a Hilti DD-250)
using casing and wash boring methods as well as coring equipment were employed at boreholes
located at the pier and east abutment/approach, where work was conducted from the ice surface.

Overburden samples were obtained at selected intervals using a split spoon sampler in conjunction
with Standard Penetration Testing (SPT). NQ rock coring equipment was used to recover core
samples of the underlying bedrock in selected boreholes. A minimum 3.0 m of rock cores were
recovered in the selected boreholes.

Visual assessment was used at locations where exposed bedrock was encountered.

The drilling and sampling operations were supervised on a full time basis by a member of
Thurber’s technical staff. The supervisor logged the boreholes and processed the recovered soil
and rock samples for transport to Thurber’s laboratory for further examination and testing.

All rock cores were logged, and the Total Core Recovery (TCR), Rock Quality Designation
(RQD) and the Fracture Indices (FI) were determined.

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Four standpipe piezometers consisting of 19 mm PVC pipe with slotted screens were installed and
enclosed in filter sand to permit longer term groundwater level monitoring. The locations and
completion details of the piezometers are shown in Table 3.1.
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Table 3.1 — Borehole Completion Details

HLR09-19 None installed Borehole backﬁlled with holeplug to 3.0 m
West then auger cuttings to surface.
Approach HLR09-20 None installed Borehole backfilled with holeplug to 1.2 m
‘ then auger cuttings to surface.
Sand from 11.7 m to 8.5 m, holeplug from
BLR09-01 11.7/180.2 8.5 m to 6.4 m, sand from 6.4 m to 0.6 m,
then auger cuttings to surface.
HLR09-02 None installed Borehole backfilled with holeplug to 1.2 m
then sand to surface.
West HLR09-03 None installed Borehole backﬁlled with holeplug to 3.7 m
then auger cuttings to surface.
Abutment Borehole backfilled with holeplug to 2.1 m
HLR09-04 | None installed £10 <
then sand to surface.
HLR09-05 None installed Borehole backﬁlled with holeplug to 0.9 m
then auger cuttings to surface.
HLR09-06 None installed Borehole backfilled with holeplug to 4.6 m
then sand to surface.
HLR09-07 5 3/186.6 Sand from 5.3 m to 1.0 m, then holeplug to
surface.
HLR09-08
Pier HLR09-09 .
HLR09-10 None installed ISSuor;z}Clgle backfilled with holeplug to
HLR09-11 ’
HLR09-12
HLR09-15 None installed Borehole backfilled with holeplug to
surface.
East HLR09-16 None installed | Borehole backfilled with holeplug to 0.6 m
Abut t
utmen HLR09-17 2 8/183.7 Sand from 7.8 m to 6.1 m, holeplug from
6.1 m to ground surface.
HLR09-18 None installed Borehole backfilled with holeplug to
surface.
East HLRO09-21 None installed Borehole backfilled with holeplug to
Approach HLR09-22 surface.

4 LABORATORY TESTING

All recovered soil samples were subjected to Visual Identification (V1) and rock core samples to

geological logging.

Moisture content determinations were carried out on all soil samples.

Selected samples were also subjected to grain size distribution analyses (sieve and hydrometer)

and Atterberg Limits testing where appropriate.

The results of this testing program are
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summarized on the Record of Borehole sheets in Appendix A and on the figures presented in
Appendix B.

Point load tests were carried out in the laboratory on selected samples of intact bedrock to assist in
evaluation of the compressive strength of the bedrock. Results of point load tests on the selected
rock core samples are shown in Point Load Test Sheets included in Appendix B and on the
Record of Borehole sheets in Appendix A.

S DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendix A. Details of the encountered
soil and rock stratigraphy are presented in these sheets and on the “Borehole Locations and Soil
Strata” drawing in Appendix H. An overall description of the stratigraphy is given in the
following paragraphs. However, the factual data presented in the Record of Borehole Sheets
governs any interpretation of the site conditions.

In general terms, the overburden encountered at the west abutment and west approach consists of
fibrous peat overlying native sand to silty sand. Layers of clayey silt were encountered within the
sand/silty sand. Moderately weathered to fresh, grey granitic gneiss bedrock was contacted below
the sand/silty sand layers, at depths ranging from 2.4 m to 9.2 m.

At the proposed pier, east abutment and east approach locations, the site was flooded due to the
presence of beaver dams. The investigation was carried out while the water surface was frozen,
and the boreholes were advanced through 0.3 to 1.5 m depth of ice and water. The stratigraphy
encountered below the water generally comprised a relatively thin layer of peat overlying layers
of native clayey silt, sand and silt. Granitic gneiss bedrock was encountered below the sand or

silt, generally at depths ranging from 0.9 m to 5.9 m. Bedrock was exposed at surface on the
north side of the east abutment.

More detailed descriptions of the individual strata are presented below.

5.1 Peat

Dark brown fibrous peat was contacted surficially in boreholes drilled at the west
abutment and west approach and below the ice/water in boreholes drilled at the pier, east
abutment and east approach. Peat was not encountered in Boreholes HLR09-13 and
HLR09-14.

The thickness of the peat varied from 35 mm to 800 mm. The peat thickness may vary
between and beyond the borehole.
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5.2 Sand to Silty Sand

Native brown to grey sand containing trace silt to silty, trace to some gravel and trace clay
was contacted below the peat and also below the native clayey silt at depths and
elevations indicated in Table 5.1.

Table 5.1 — Depths and Elevations of Sand/Silty Sand

West HLR09-19 0.035t09.2 191.5 to 182.3 92
0.035t0 1.3 192.0 t0 1907 13

A I )
pproach | HLR09-20 2.1t0 8.2 189.8 to 183.8 6.1
0.03t0 1.1 191.9 to 190.8 11
HLR09-01 241072 189.6 to 184.8 4.8
0.051t0 1.1 192.0 t0 190.9 1.1
HLR09-02 2.6105.5 189.4 to 186.5 2.9
West 0.1t0 13 191.8 to 190.6 12
Abutment | FR09-03 231052 189.6 to 186.7 2.9
HLR09-04 0.1t02.4 191.9 to 189.6 23
0.05to 1.3 191.8 t0 190.5 13
HLR09-05 2.0t0 5.4 189.8 to 186.3 3.4
0.035 0 0.9 191.8 to 190.9 09
HLR09-06 241052 189.5 t0 186.6 2.8
' 0.5t0 0.9 191.4 to 191.0 0.4
HLR09-07 13t01.7 190.6 to 190.2 0.4
HLR09-08 0.5t009 191.3 to 190.9 0.4
. HLR09-09 0.6105.9 190.7 to 185.4 53
e HLR09-10 0.7t0 1.0 190.8 t0 190.5 0.3
2410423 189.1 to 187.2 19
HLR09-11 1.5 10 4.7 190.0 to 186.8 32
HLR09-12 171025 189.8 to 189.0 0.8
12t01.7 190.2 t0 189.7 05
East HLRO9-15 2.4104.8 189.1 to 186.6 2.4
Abutment [ 151 p9.16 0.7t0 1.8 191.0 to 189.9 1.1
0.91t02.0 190.6 t0 189.5 11
HLRO9-17 4.0105.0 187.5 to 186.5 1.0
East HLR09-21 0.5103.5 1912 to 188.3 3.0
Approach | HLR09-22 1.6t0 5.1 190.0 to 186.6 3.5

B
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Occasional cobbles and bedrock fragments were encountered in some boreholes near the
base of the sand/silty sand layer.

Boreholes presented in Table 5.1 were terminated in the sand to silty sand layer upon
auger refusal on bedrock, except Borehole HLR09-16.

Standard Penetration tests in the sand layer gave SPT N-values generally in the range of 0
to 29 blows per 0.3 m of penetration, indicating a very loose to compact relative density.
An SPT N-value of 33 blows per 0.3 m of penetration, indicating a dense relative density,
was measured in Borehole HLR09-21, drilled at the east abutment.

The moisture contents of samples from the sand/silty sand layer generally vary between
8% and 31%. Moisture contents ranging from 35% to 42% were measured in Boreholes
HLR09-07, HLR09-10, HLR09-15 and HLR09-16 at depths ranging from 0.6 m to 1.2 m.

Grain size distribution curves for the sand and silty sand samples tested are presented in
Appendix B, Figures B1 to BS. The results are also summarized on the Record of
Borehole sheets in Appendix A. The results of grain size distribution test are summarized

as follows:
Gravel 0to 12 0to6
Sand 67 to 99 41 to 80
Silt - 22 to0 51
Clay - 2t09
Silt & Clay 1 to 27 20 to 52

5.3 Clayey Silt

Native brown to grey clayey silt containing some sand to sandy and occasional rootlets
was contacted within the sand layer in Boreholes HLR09-01 to HLR09-03, HLR09-05 to
HLR09-07, HLR09-10, HLR09-15 to HLR09-17 and HLRO-20, at depths ranging from
0.9 m to 2.0 m (elevations 189.5 to 191.0).

The thickness of the clayey silt layer ranged from 0.4 m to 2.0 m.

The depth to the base of the clayey silt ranged from 1.3 m to 4.0 m (elevations187.5 to
190.6).

SPT N-values in the clayey silt ranged from 1 to 13 blows per 0.3 m of penetration,
indicating a very soft to stiff consistency. SPT N-values of 20 and 23 blows per 0.3 m of
penetration, indicating a very stiff consistency, were measured in Boreholes HLR09-07
and HLR09-17. Moisture contents ranged from 17% to 30%.

Grain size distribution curves for selected clayey silt samples are presented in Appendix
B, Figure B7. The results are also summarized on the Record of Borehole sheets included
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in Appendix A. Atterberg Limits test results are presented in Figure B8 of Appendix B.
The results of the laboratory tests are summarized as follows:

Gravel 0to5
Sand 22 to 63
Silt 56 to 63
Clay 12to 15
Liquid Limit 21t022
Plastic Limit 15t0 16

The above results show that the clayey silt is of low plasticity with a group symbol of
CL- ML.

5.4 Silt

Native dark brown to grey silt containing some sand to sandy, trace clay and occasional
rootlets was contacted at 2.4 m and 0.8 m depth (elevations 189.3 and 190.7) in Boreholes
HLR09-16 and HI.LR09-18, respectively.

The thickness of the silt layer was 1.6 m and 3.1 m.

Boreholes HLR09-16 and HLLR09-18 were terminated in the silt layer at 4.0 m and 3.9 m
(elevations 187.7 and 187.6), upon auger refusal on bedrock.

SPT N-values in the silt ranged from 0 to 20 blows per 0.3 m of penetration, indicating a
very loose to compact relative density. Moisture contents ranged from 10% to 41%.

Grain size distribution curves for selected silt samples are presented in Appendix B,
Figure B6. The results are also summarized on the Record of Borehole sheets inciuded in
Appendix A. The results of the laboratory tests are summarized as follows:

Gravel 0
Sand 26 to 27
Silt 69 to 71
Clay 3to4d

55 Bedrock

The overburden soils described above are underlain by granitic gneiss bedrock. The
bedrock is moderately weathered to fresh. The bedrock was generally grey with
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occasional pink and white bands visible in most cores. Occasional mechanical breaks and
sub-vertical fractures were observed in the rock cores.

Bedrock was encountered at various depths and it was proved by coring near the locations
of the proposed abutments and pier. Table 5.2 summarizes depths and elevations to the
top of bedrock in the boreholes and DCPTs. Where coring was not carried out, bedrock
was inferred from auger refusal.

Core recovery in the bedrock generally ranged from 63% to 100%, with the exception of
34% recovery in Borehole HLR09-01 Run 1. The RQD values generally ranged from
60% to 100% indicating fair to excellent rock quality. RQD values of 0%, indicating a
very poor rock quality, were observed in Boreholes HLR09-01 Run 1, HLR09-08 Run 1
and HLR09-09 Run 1. An RQD value of 41% was noted in Borehole HLR09-09 Run 2,
indicating a poor rock quality.

The Fracture Index (FI) of the rock, expressed as fractures per 0.3 m of core, generally
ranged from 0 to 5 in most of the cores. In some cores the FI was greater than 10.

The estimated uniaxial compressive strength of the rock cores generally ranges from
74 MPa to 248 MPa, indicating a strong to very strong rock. Lower uniaxial compressive
strength values of 5 MPa, 21 MPa and 37 MPa were measured on cores from Boreholes
HLR09-01 and HLR-09-04, indicating the rock to be weak to medium strong. Uniaxial
compressive strengths of 259 MPa to 266 MPa, indicating an extremely strong rock, were
measured in Boreholes HLR09-04 and HLR-09-12.

These estimated rock strength values are interpreted from point load tests that were
conducted on rock cores recovered from the boreholes. A summary of the Point Load
Test Results is presented in Table 1 immediately following the text of this report.
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Table 5.2 -~ Depths and Elevations of Top of Bedrock

HLR09-19 9.2 182.3

West Approach
HLR09-20 8.2 183.8
HLR09-01 7.2% 184.8
HLR09-02 5.5 186.5
HLR09-03 52 186.7
HLR09-04 2.4% 189.6
HLR09-05 5.4% 186.3
HLR09-06 5.3 186.6
DHL-01 3.4 188.9
DHL-02 2.0 190.2

West Abutment
DHL-03 53 186.8
DHL-04 8.2 184.1
DHL-05 5.0 187.2
DHL-06 4.1 187.9
DHL-07 5.7 186.1
DHL-08 6.1 186.0
DHL-09 6.8 185.1
DHL-10 5.7 186.0
HLR09-07 1.7% 190.2
HLR09-08 0.9* 190.9
Pier HLR09-09 5.9% 185.4
HLR09-10 4.3 187.2
HLR09-11 4.7 186.8
HLR09-12 2.5% 189.0
HLR09-13 0.0 194.3
HLR09-14 0.0 192.8
East Abutment HLRO09-15 4.8* 186.6
HLR09-16 4.0 187.7
HLR09-17 5.0% 186.5
HLR09-18 3.9% 187.6
East Approach HLR0S-21 3.5 188.3
HLR09-22 5.1 186.6

*  Bedrock proved by coring
B
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5.6 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling.
Three standpipe piezometers were installed to monitor water levels after completion of
drilling. The water levels measured in the piezometers and open boreholes are
summarized in Table 5.3.

Table 5.3 — Water Level Measurements

roun
A West ) HLRO09-19 August 20, 2009 surface 191.5 Open borehole
pproac HLR09-20 August 2, 2009 0.3 191.7 Open borehole
August 25, 2009 0.6 191.3
September 14,2009 | 0.3 191.6
September 24, 2009 0.5 191.4 .
West HLRO9-01 1 ™ 5 ober 7, 2009 0.5 191.4 In piezometer
Abutment October 27, 2009 0.4 191.5
November 20, 2009 0.8 191.1
HLR09-06 August 22, 2009 0.4 191.4 Open borehole
HLR09-07 March 5, 2010 0.0 Water at surface
HLR09-08 ~
March 4 and 5, 0.0 - Water at surface
by HLR09-09 2010
er HLR09-10 | March 6, 2010 0.5 191.0 | Open borehole
HLR09-11
March 4 and 10, 0.0 - Water at surface
HLR09-12 2010
HLR09-15
East
HLR09-16 March 2 and 3,
Abutment HLR09-17 2010 0.0 - Water at surface
HLR09-18
East HLR09-21
March 1, 2010 0.0 - Water at surface
Approach HLR09-22

The piezometric readings at the west abutment indicate that the groundwater levels range
from Elevations 191.1 to 191.6. At the east abutment and pier, ponded water was
present.

The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or after periods of heavy rainfall.
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6 MISCELLANEOUS

Borehole locations were selected by Thurber Engineering Ltd. Surveyors from MMM Group
Limited staked these locations in the field, confirmed the co-ordinates and obtained the ground
surface elevations.

Thurber obtained utility clearances for the borehole locations prior to drilling.

Eastern Ontario Diamond Drilling Ltd. from Hawkesbury, Ontario supplied a track mounted
CME 55 drill rig and conducted the drilling, sampling and in-situ testing operations.

OGS Dirilling Inc. of Almonte, Ontario supplied the portable drilling/coring equipment to drill and
core boreholes that were not accessible using a track mounted rig.

The field program was supervised by Ms. Eckie Siu, Mr. Jason Mei and Mr. Stephane Loranger of
Thurber.

Routine laboratory testing was carried out by Thurber Engineering Ltd.

Overall supervision of the field program, interpretation of the data and preparation of the report
were carried out by Mr. Alastair E. Gorman, P.Eng and Ms. R. Palomeque Reyna, P.Eng.

The report was reviewed by Dr. P.K. Chatterji, P.Eng. a Designated Principal Contact for MTO
Foundations Projects.

Thurber Engineering Ltd.

Rocio Palomeque Reyna, P.Eng.
Geotechnical Engineer

Alastair E. Gorman, P.Eng.
Senior Foundations Engineer

GORMAN
P. K. Chatterji, P.Eng.
Review Principal
P. K. CHAITERII
or
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FOUNDATION INVESTIGATION AND DESIGN REPORT
HARRIS LAKE ROAD UNDERPASS
HIGHWAY 69 FOUR-LANING
FROM THE SOUTH JUNCTION OF HIGHWAY 529,
NORTHERLY 15 KM
W.P. 5202-06-01, SITE No. 44-450
G.W.P. 5076-06-00
NORTH SECTION - NAISCOOT LAKE TO NORTH PROJECT LIMIT
DISTRICT 54, SUDBURY

Geocres Number: 41H-98

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

7  GENERAL

This report presents interpretation of the geotechnical data in the factual report and presents
geotechnical design recommendations to assist the design team to select and design a suitable
foundation system and approach embankments for the proposed Harris Lake Road underpass
structure over four-laned Highway 69 in the Township of Wallbridge, Ontario.

Currently, Highway 69 is a two lane undivided roadway. At this site, the project involves
widening of Highway 69 from a two-lane undivided roadway to a four-lane divided highway. The
planned four-lane alignment will run roughly parallel to the existing alignment. The existing
highway will become the SBL and the new NBL will be constructed between the pier and the east
abutment of the proposed underpass.

Based on the preliminary General Arrangement (GA) drawing provided by MMM Group Limited,
a double-span structure supported on two abutments and one pier is proposed. The total length of
the structure will be 85.8 m, with 38.4 m between the west abutment and pier, and 47.4 m

between the pier and the east abutment. The proposed structure will be approximately 12.0 m
wide.

THURBER



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass Page 14

The proposed finished grade of Harris Lake Road at the structure will be at about
elevation 203.7 m at the west abutment. The original ground surface is near elevation 191.9 m,
resulting in an approach embankment, 11.8 m high. At the east abutment, the finished grade will
be at elevation 203.6 m and the original ground surface elevation (exposed bedrock and native
sand below water and peat) ranged from 190.5 to 194.3. The east approach embankment will be
up to 13.1 m high.

At the pier location, 4.5 m to 6.0 m of fill will be placed over the existing ground surface to
achieve the design highway grade.

The proposed grade of Highway 69 NBL and SBL will be near elevation 196.7.

The discussion and recommendations presented in this report are based on the information
provided by MMM Group Ltd. and on the factual data obtained in the course of the investigations.

8 STRUCTURE FOUNDATIONS

In general terms, the overburden encountered at this site consists of a relatively thin layer of
fibrous peat, overlying native layers of very loose to compact sand and silt with very soft to stiff
clayey silt layer. A 0.3-m to 1.5-m depth of standing water and ice was encountered surficially at
the locations of the pier and east abutment. Moderately weathered to fresh, grey granitic gneiss
bedrock was contacted below the native sand and silt layers at depths ranging from 2.4 mto 7.2 m
at the west abutment, from 0.9 m to 5.9 m at the pier and from 0.0 m to 5.0 m at the east
abutment. The top of bedrock slopes sharply across the proposed foundation elements.

The piezometric readings at the west abutment indicate that the groundwater levels range from
Elevations 191.1 to 191.6. At the east abutment and pier, water was ponded at the surface.

Initial consideration was given to the following foundation types:

e Spread footings on native soils

e Spread footings on bedrock

e Augered Caissons (drilled shafts)

e Driven steel H-piles
A comparison of the foundation alternatives based on advantages and disadvantages of each one is
included in Appendix C.

8.1 Spread Footings on Native Soils

Spread footings founded on native soils are not a feasible foundation option at this site
due to the following reasons:
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e Low geotechnical capacities are present at this site in the loose native sands and
silts. In fact, much of the overburden soils above the bedrock have low
geotechnical capacity.

o Relatively large settlements under footing loads will occur if footings are placed
on the native soils.

e Groundwater levels at the site are high at the proposed west abutment and the
proposed pier and east abutment locations are currently flooded.
Unwatering/groundwater control will be difticult for construction of footings.

o Sloping bedrock exists at the each foundation element and the bedrock is exposed
on the north side of the east abutment. This precludes consideration of spread
footings on native soils.

Due to the above factors, spread footings on native soils are not recommended at this site.

8.2 Spread Footings on Bedrock

At the foundation elements, relatively deep excavation will be required to found the
footings on bedrock. The variable depths of excavation to the top of bedrock at each
foundation are:

West abutment - 2.4 mto7.2m

Pier - 09mto59m

East abutment - 0.0 m to 5.0 m, bedrock was contacted at surface at
two borehole locations

Footing excavation will extend in cohesionless soils below the groundwater level which

will require temporary cofferdam enclosure and significant dewatering measures.

In addition, the bedrock surface is sloping and generally dips steeply to the west at the
west abutment, and to the south at the pier and east abutment. Preparation of a level
founding surface by stepping the bedrock and placing mass concrete will be necessary
after excavation of the overburden soils.

In light of the need for relatively deep excavation to reach bedrock and the difficulty
anticipated in dewatering in the cohesionless overburden, spread footings on bedrock at
the abutments and pier are not recommended at this site.

8.3 Augered Caissons (drilled shafts)

Supporting the pier on drilled shafts socketed into bedrock is considered to be technically
feasible at this site.
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Caissons must be socketed into the bedrock to develop the required geotechnical
resistance. Table 5.2 provides depths and elevations to the top of bedrock at the pier and
the abutments.

Since it may be difficult to clean and inspect the base of the caisson, the caisson must be
designed on the basis of the shaft friction between the concrete in the socket and the
surrounding bedrock.

At this site, the recommended value of shaft friction for SLS design is 5% of the
compressive strength of the concrete used in the socket. Thus, if 30 MPa concrete is used,
the value for shaft friction is 1,500 kPa. Higher values of shaft friction can be used if
higher strength concrete is specified for the foundation. For the ULS condition, an
adhesion 20% higher than the SLS value can be used, i.e. 1,800 kPa in this example.

Using the 1,500 kPa adhesion and a 1.2 diameter socket, the geotechnical resistance
developed per metre length of socket is 5,650 kN.

The top 1.0 m of penetration into the bedrock must be ignored in resistance calculations to
allow for the variations in the bedrock surface and possible, localized, surface fracturing.

The minimum spacing between the caissons should be as per CHBDC. Where sloping
bedrock is encountered, the socket depth shall be measured from the lowest point where
bedrock is exposed in the caisson wall. Accordingly the design caisson depth should be
increased by 0.5 m to account for variation of -the bedrock surface across the caisson
diameter.

8.3.1 Caisson Installation
Caisson installation must be in accordance with OPSS 903, November 2009.

The Contractor must determine the details of the method of construction, having regard to
his equipment and experience. However, for the purposes of design and evaluation, the
following methodology is suggested:

1. Advance a steel liner with an internal diameter equal to or greater than the
required diameter of the caisson shaft.

2. Drill the liner into the top of the bedrock to exclude, as much as feasible,
infiltration of soil.

3. Advance a socket of the required diameter into the bedrock to the required depth.
4. Remove as much drill debris from the socket as is feasible.
5. Ifrequired, place the concrete for the caisson by tremie methods.

Unless the Contractor brings forward an alternate proposal that is acceptable to the
Ministry, the methodology described above inherently requires that:
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e The steel liner be left in place permanently and be cut off at the top of the caisson
shaft

e That the liner be fitted with a drill shoe that will be left in place with the liner and
thus will be a consumable.

8.4 Driven Piles
The abutments and pier may be supported on steel H-piles driven to bedrock.

The stratigraphy encountered at the pier and east and west abutments consists of native
deposits of sand, silt and clayey silt overlying bedrock. The top of bedrock is sloping at
the pier and at both abutment locations.

For driven steel H-piles, the following factors must be considered at this site at the east
abutment and pier:

e The relatively shallow depth of bedrock at the pier, generally ranging from 0.9 m
to 5.9 m. Furthermore, bedrock is exposed at the north side of the east abutment.

e  The depth of overburden will be insufficient at some locations to provide
adequate lateral stability for the piles

e Piles will be driven to sloping bedrock conditions.

For locations where the bedrock is at shallow depth, the H-piles must be socketed into
the bedrock to provide lateral pile stability.

Table 8.1 below gives details on the bedrock elevations and the estimated pile lengths.
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Table 8.1 — Estimated Pile Lengths (Pier and Abutment Piles)

“HLR09-01 72 184.8 112
HLR09-02 5.5 186.5 9.5
HLR09-03 5.2 186.7 9.3
Abﬁ?ﬁzm 196.0% HLR09-04 2.4 189.6 6.4
HLR09-05 54 186.3 9.7
HLR09-06 5.3 186.6 9.4
HLR09-07 1.7 190.2 3.8%*
HLR09-08 0.9 190.9 3. 1%
bier o HLR09-09 5.9 185.4 8.6
HLR09-10 43 187.2 6.8
HLR09-11 4.7 186.8 72
HLR09-12 2.5 189.0 5.0%*
HLR09-13 | Exposedat | 194.3 2.5%*
HLR09-14 surface 192.8 4.0%*
HLR09-15 438 186.6 10.2
Abliflitem 196.87 HLR09-16 4.0 187.7 9.1
HLR09-17 5.0 186.5 10.3
HLR09-18 39 187.6 9.2

* Estimated from General Arrangement Drawings.
** QOverburden depth less than 6.0 m

8.4.1 Driven piles at the pier

Within the footprint of the pier where the overburden thickness is 6.0 m or more, piles
may be driven to bedrock.

At locations where the overburden thickness is less than 6.0 m, the piles must be socketed
a minimum of 1.0 m into bedrock to provide lateral pile stability.

Refer to Section 8.4.6 of this report for a possible construction sequence.
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8.4.2 Driven piles at the abutments

For an integral abutment design, the recommended minimum length of pile below the
underside of the abutment is 5.0 m

It is anticipated that on the north side of the east abutment, where bedrock is exposed, the
underside of the pile cap would be at an elevation that would result in very short piles. It
is recommended that bedrock be excavated to 5.0 m below abutment, holes predrilled in
the bedrock and then proceed with pile installation.

For these cases, refer to Section 8.4.7 of this report.

8.4.3 Axial Resistance

The vertical, concentric, factored geotechnical resistances at Ultimate Limit States (ULSy)
for three H-pile sections bearing on bedrock are presented in Table 8.2.

Table 8.2 — Axial Resistance of Three Pile Sections Founded on Bedrock

2,000 2,400 2,750

The SLS condition will not govern for piles founded on the bedrock.
The structural resistance of the pile should be checked by the structural designer.

Pipe piles driven to bedrock were also considered as a foundation alternative, however
due to the presence of slopping bedrock and relatively short pile lengths at some
locations, pipe piles are not recommended at this site.

8.44 Pile Tips

If driven piles are selected, the tips of all piles should be fitted with cast steel, H-section
rock points from an approved manufacturer such as Titus Steel (Standard H-point) or
approved equivalent.

In areas of steeply sloping bedrock, the driving energy should be reduced as required to
seat the pile in bedrock and avoid sliding of the pile tip.

If the piles are placed into sockets in the bedrock, pile tips are not required.
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8.4.5 Pile Installation

Driven piles must be installed in accordance with OPSS 903, November 2009.

More specific commentary on the use of piles at the pier and east abutments are provided
in Sections 8.4.6 and 8.4.7.

8.4.6 Pier

For pile locations where depth of overburden is less than 6.0 m, the following possible
construction sequence may be followed:

i For each pile, drill a cased hole of suitable size to bedrock, to accept the
pile and allow grouting. Drill a 600-mm diameter socket for each pile
extending a minimum 1.0 m into bedrock.

ii. Clean the base of the socket by removing soil, cuttings or broken rock.

iii. Place the pile into the bottom of the cleaned socket and hold it in position
by use of temporary support.

iv. Grout the pile in place in the socket using 30 MPa concrete.

V. From a geotechnical perspective, it is only necessary to ensure that the
piles are grouted into the bedrock. However, since installation will take
place through the water column and through very loose to compact sand
and soft to stiff clayey silt, consideration should be given to grouting the

piles in the casing, leaving the outer casing in place permanently.

8.4.7 Abutment

For integral abutment design, a minimum pile length of 5.0 m below the underside of the
abutment is recommended.

This requirement cannot be met by the existing conditions at the east abutment, as the
bedrock is exposed in Boreholes HLR09-13 and HLR09-14.  For achieving pile lengths
of 5.0 m, the pile tip must extend to at least elevation 191.8. Accordingly, the following
possible construction sequence should be considered:

i.  Expose bedrock where or if necessary near the location of Boreholes
HLR09-13 and HLR09-14.

ii. For each pile, drill a socket into the bedrock to elevation 191.8 at a
diameter sufficient to accept the pile and allow grouting.

iii. The base of the socket must be cleaned of soil, cuttings or broken rock.

iv. Place the pile in the socket and hold it in position by use of temporary
supports.
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V. Grout the pile in place in the socket using 30 MPa concrete.

vi. Backfill to the limits shown in Figure 1 in Appendix E using granular
backfill and concurrently installing CSPs, if specified.

vili. Continue with the balance of construction.

8.4.8 Pile Driving

If driven piles are selected, the piles must be driven to bedrock. The appropriate pile
driving note is “Piles to be driven to bedrock™.

An NSSP should require the QVE to terminate driving before the pile is damaged by
overdriving. Suggested texts for NSSP’s are included in Appendix D.

To facilitate pile installation, embankment fill through which piles will be driven must not
contain oversize material, i.e. no particles exceeding 75 mm in size.

The driving procedure for piles driven against sloping bedrock must ensure an adequate
pile seating on the bedrock without damaging the pile. The pile driving procedure on
sloping bedrock is described in OPSS 903.07.02.07.03.03.

8.4.9 Downdrag

Downdrag on the piles is not considered to be an issue at this site.

8.5 Abutment Design Considerations

The ground conditions at this site are considered suitable for conventional or
semi-integral abutment design.

To develop an integral abutment design, a minimum pile length below the abutment stem
of 5.0 m is required. At the east abutment, an integral abutment design can be used
provided the pile installation procedures described in Section 8.4.7 are followed.

The integral abutment design requires that the piles possess flexibility in the upper 3 m of
the pile length. However, the upper 3 m of the pile will lie within the compacted fill of
the approach embankment. Accordingly, to provide the required flexibility in the piles,
the upper 3 m of the piles must be surrounded by a 600 mm diameter CSP as specified by
the integral abutment design procedures.

After the pile is driven, the space between the pile and the CSP must be filled with sand.
An NSSP should be included in the contract drawings specifying the gradation of the sand
according to Table 8.3.
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Table 8.3 — Integral Abutment Sand Backfill Grading

Si :
2 mm #10 100%
600 pm #30 80%-100%
425 pum #40 40%-80%
250 um #60 5%-25%
150 um #100 0%-6%
8.6 Lateral Resistance

The lateral resistance of a pile in the predominantly cohesionless soils encountered at this
site may be calculated using a value for the coefficient of horizontal subgrade reaction
(ks) and ultimate lateral resistance (p,y) as follows:

ke = n, z/D (kN/m*)
Puit = 3.v.z.K, (kPa)
where z = depth of embedment of pile in metres
D = pile width in metres
ny, = value from Table 8.4
Y = unit weight (Table 8.4)
K, = passive earth pressure coefficient (Table 8.4)

The above equations and recommended parameters may be used to analyze the interaction
between a pile and the surrounding soil. The lateral pressures obtained from the analysis
should not exceed the ultimate lateral resistance.

The spring constant, K, for analysis may be obtained by the expression, K = k*L*D
(kN/m), where k; is the coefficient of horizontal subgrade reaction (kN/m’), D is the pile
width (m) and L is the length (m) of the pile segment or element used in the analysis. The
ultimate lateral resistance on any one segment of pile, Py, may be obtained from the
expression, Py = pu*L*¥D. This represents the ultimate load at which the pile fails and
will not support any additional load at greater displacements. It is recommended,

however, that the total lateral resistance assumed in one pile be limited to no more than
150 kN at ULS and 50 kN at SLS.

Parameters for lateral pile resistance are shown in Table 8.4.
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Table 8.4 — Parameters for Lateral Pile Resistance

West As specified on 10,000 33 2 Compacted
abutment GA granular fill
OGL to 186.1 Sand, silt, very
1,300 3.0 11*
(average) loose to compact
Pier OGL to 185.4 1,300 3.0 11* Sand, silt, very
loose to compact
As specified on Compacted
East drawings 10,000 33 22 granular fill
abutment OGL to 186.5 1,300 3.0 11* Sand, silt, very
(average) loose to compact

*Buoyant unit weight below the water table.

Pile interaction should be considered with reference to CHBDC Clause 6.8.9.2.

For lateral soil/pile group interaction analysis, the modulus of subgrade reaction (k) may
have to be reduced based on pile spacing.

Where a pile group is oriented perpendicular to the direction of loading, group action may be
considered by reducing values for k; by a reduction factor R as foilows:

s \E( "
1 D* 0.50

* D is the width of the pile, and spacing is measured centre to centre

Where a pile group is oriented parallel to the direction of loading, group action may be
considered by reducing values for k; by a reduction factor R as follows:

8D s

6D 0.70
4D 0.40
3D 0.25

Intermediate values may be obtained by interpolation.

Where piles are grouted into rock sockets, consideration must be given to the effect of the
rock sockets. The ultimate passive force that can be mobilized by the embedded portion
of the pile is given by:
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P, =6.c.D.L (kN)
Where:

¢ = 5,000 kPa for this site (from Mohr-Coulomb cohesion based on Hoek
and Brown rock mass classification)

L = depth of socket, m

D = pile width, m

For conventional abutments, the lateral resistance may be provided by battered piles.

8.7 Recommended Foundation

From a geotechnical perspective, the recommended foundation for the abutments and pier
at this site are steel H-piles driven and/or socketted into bedrock.

At the pier, caisson foundations are a technically feasible alternative, if it is advantageous
from a structural view point.

8.8 Frost Cover
The design depth of frost penetration at this site is 1.8 m.

However, frost penetration is not an issue for footings bearing on bedrock or mass
concrete fill placed on bedrock.

9 EXCAVATION
Peat removal will be required at this site. Peat is generally 35 mm to 800 mm thick. Rock
excavation may be necessary at the east abutment for pile installation.

9.1 Earth Excavation

If earth excavation is required, it must be carried out in accordance with the Occupational
Health and Safety Act (OHSA). For the purposes of the OHSA, the native soils within
the probable depth of excavation at this site may be classed as Type 3 soils above water
level and Type 4 below water level.

The excavation must be carried out in accordance with OPSS 902, November 2010.

9.2 Rock Excavation

Rock excavation may be required at the east abutment in order to achieve the necessary
minimum pile length.

Due to the relatively shallow depth of rock excavation, it may be possible to avoid
blasting. It is recommended that excavation be carried out using pneumatic breakers, or
other methods that will avoid shattering and disturbing the bedrock.
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10 UNWATERING

The piezometric readings at the west abutment indicate that the groundwater levels range from
Elevations 191.1 to 191.6.

Visual observation indicates that standing water may be encountered across the site.

Based on the preliminary GA for the bridge structure and the use of pile foundations, it is not
expected that work at the abutments will require excavation below the groundwater level.

Also, the preliminary GA indicates that the final grade of the Highway 69 pavement is around
elevation 196.7, which is approximately 4.5 m to 6.0 m above the present ground surface at the
pier.

Provided the fill to raise the Highway 69 grade to elevation 196.7 is placed prior to foundation
construction at the pier, the construction of the pier pile cap is not likely to require an excavation
below the ground water level.

Unwatering requirements will consist of provision to drain/remove ponded surface water during
approach fill construction. This could be achieved by draining the beaver pond and implementing
groundwater control measures such as ditching and pumping from filtered sumps.

In general, the design of the dewatering system should be the responsibility of the Contractor and
the Contract Documents should alert him to this responsibility and the need to engage a
dewatering specialist.

11 APPROACH EMBANKMENTS

Approach embankment construction using either earth fill or rock fill is feasible on the foundation
soils encountered at this site. The fills will be constructed on native sands or bedrock.

111 Settlement

It is estimated that at the west abutment, settlements in the order of 90 mm will occur in
the foundation soils under the loading imposed by approximately 11.8 m of the approach
fill. At the east abutment, the settlement in the foundation soils is estimated to be in the
order of 65 mm under loading imposed by 13.4 m of approach fill.

Due to the non-cohesive nature of the foundation soils, this settlement will be immediate
and essentially complete when construction of the fill is completed.

Earth fill embankments typically compress by as much as 0.5% of the height of the fill.
However, provided non-cohesive fill is used, this compression occurs as the embankment
is constructed and can be assumed to be complete at the end of earthworks construction.

THURBER



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass Page 26

In the case of rock fill, experience has shown that post construction settlement at the top
of the embankment can amount to 1% of the fill height, approximately 118 mm and
134 mm at the west and east approaches, respectively.

Based on the above settlement estimates, it is considered prudent to overbuild the
approach embankments to account for a total settlement in the order of 208 mm and

200 mm at the west and east approaches, respectively.

Rock fill embankments should be overbuilt in accordance with current Northeastern
Region policies and guidelines.

11.2  Slope stability

The global, internal and surficial stability of the approach embankment fills will depend
on the slope geometry and also to a large degree on the material used to construct the
embankment. If the embankment is constructed of blast rock fill, it may be assumed that
the side slopes will be stable at inclinations up to 1.25H:1V. Embankments constructed
using granular material, select subgrade material or non-cohesive earth fill will have
stable side slopes at inclinations of up to 2H:1V.

For the purpose of embankment stability analyses, the commercially available slope
stability program GSLOPE developed by Mitre Software Inc. was used. The Bishop’s
simplified method for stability analysis was employed.

Global stability analyses were conducted for 2H:1V SSM or earth fill embankments and
for 1.25H:1V rock fill embankments. The stability of the embankments was also checked
under seismic loading assuming an acceleration of 0.08g. The computed factors of safety

are as shown in Table 11.1.  Slope stability computation outputs are included in
Appendix F.

Table 11.1 Computed Factors of Safety

West Approach

Earth Fill Normal 1.4 1
Earth Fill Seismic = 0.08g 1.1 2
Rock Fill Normal 1.4 3
Rock Fill Seismic = 0.08g 1.2 4
East Approach

Earth Fill Normal 1.3 5
Earth Fill Seismic = 0.08g 1.0 6
Rock Fill Normal 1.3 7
Rock Fill Seismic = 0.08g 1.1 8
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In each case of normal loading, the factor of safety against global failure was equal to or
greater than 1.3. Under the assumed seismic loading, the minimum factor of safety
calculated was 1.0. These factors of safety are considered to be acceptable for the
proposed embankments bearing on non-cohesive soil.

It is recommended that all ponded water be drained from the embankment areas and all
peat, organics, deleterious materials and loose sand be stripped prior to constructing the
approach fills. Embankment construction must be in accordance with SP206S03, dated
July 2007.

The approach fills should be constructed, to the underside of the CSP, in advance of pile
driving operations.

Where earth fill embankments are higher than 8 m, mid-height berms must be
incorporated in the design. The berms must:

e extend for the length through which the embankment height exceeds 8 m
e be at least 2 m wide
e have 2% positive grade to shed run-off water.

Where rock fill embankments are higher than 10 m, mid-height berms must be
incorporated in the design. The berms must:

e extend for the length through which the embankment height exceeds 10 m
e be at least 2 m wide

Earth fill embankment slopes must be provided with erosion protection in accordance
with OPSS 804, November 2010.

12 BACKFILL TO ABUTMENTS

In the case of integral or semi-integral abutments, backfill to the abutment must be granular
material.

In the case of a conventional abutment, granular backfill is recommended but rock backfill can be
permitted. An NSSP is required to specify grading limits for the rock fill. The rock fill used as
backfill for the abutment should be limited to fragments no greater than 150 mm.

In all cases where the approach embankment consists of rock fill and granular backfill to the
abutment wall is used, the granular backfill must consist of OPSS Granular “B” Type 1.

The backfill to the abutment walls must be in accordance with OPSS 902 dated November 2010.
Granular backfill must be placed to the extents shown in OPSD 3101.150, and rock backfill must
be placed to the extents shown in OPSD 3101.200. All granular material should meet the
requirements of SP 110S13 “Amendment to OPSS 1010, April 2004”.
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Compaction equipment to be used adjacent to the abutment walls must be restricted in accordance
with OPSS 501 dated November 2010.

The design of the abutment must incorporate a subdrain as shown in OPSD 3101.150 or
OPSD 3101.200, as applicable.

13 EARTH PRESSURE

Earth pressures acting on the structure may be assumed to be triangular and to be governed by the
characteristics of the abutment backfill. For a fully drained condition, the pressures should be
computed in accordance with the CHBDC but generally are given by the expression:

Py =K*(yh +q)

Where:

Py, = horizontal pressure on the wall at depth h (kPa)

K = earth pressure coefficient (see Table 13.1)

¥ = unit weight of retained soil (see Table 13.1)

h = depth below top of fill where pressure is computed (m)

q = value of any surcharge (kPa)

In accordance with Clause 6.9.3 of the CHBDC, a compaction surcharge should be added. The
magnitude should be 12 kPa at the top of fill and decreasing to 0 kPa at a depth of 2.0 m for
Granular B Type I or 1.7 m for Granular A or Granular B Type I1.

Earth pressure coefficients for backfill to the abutment wall are dependent on the material used as
backfill. Typical values are shown in Table 13.1.

In conventional design, the use of a material with a high friction angle and low active pressure
coefficient (e.g. Granular A, Granular B Type II) might be preferred as it results in lower earth
pressures acting on the wall.

The factors in Table 13.1 are “ultimate” values and require certain movements for the respective
conditions to be mobilized. The values to use in design can be estimated from Figure C6.9.1 (a)
in the Commentary to the Canadian Highway Bridge Design Code.




Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

Page 29

Table 13.1 — Earth Pressure Coefficient (K)

Active
(Unrestrained
Wall)

0.27 0.40*%

0.31

0.48% 0.2 0.28%

Wall)

At rest (Restrained

0.43 -

0.47

- 0.33 -

Towards Soil
Mass)

Passive (Movement

3.7 -

33

* For wing walls.

14 SEISMIC CONSIDERATIONS

14.1

Seismic Design Parameters

The site is treated as lying in Seismic Zone 1. The following seismic parameters should
be used for design:

Velocity Related Seismic Zone
Zonal Velocity Ratio

Acceleration Related Seismic Zone
Zonal Acceleration Ratio

Peak Horizontal Acceleration

0.05
1

0.05
0.08

The soil profile type at this site has been classified as Type 1. Therefore, according to
Table 4.4.6.1 of the CHBDC, a Site Coefficient “S” (ground motion amplification factor)
of 1.0 should be used in seismic design.
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14.2 Liquefaction Potential

The potential for liquefaction of the foundations soils was assessed using the Seed and
Idriss (1971) method'.

Using this method, it is estimated that under the existing conditions the foundation soils at
the abutments is not prone to liquefaction. At the abutments, the approach embankments
will increase the effective stress on the soil under the embankment and around the piles
and as a result, liquefaction at the foundation is not considered to be likely.

If the structure is supported on steel piles and drilled shafts, the foundation loads will be
transferred by the steel piles to bedrock. In this case, it is not considered likely that the
vertical geotechnical resistance of the piles will be compromised.

The embankments themselves will be constructed above the groundwater level and are
not considered to be in danger of undergoing liquefaction. Some toe failure may occur
but it is expected to be of limited nature and readily repairable.

14.3  Retaining Wall Dynamic Earth Pressures

In accordance with Clause 4.6.4 of the CHBDC, retaining structures should be designed
using active (Kag) and passive (Kpg) earth pressure coefficients that incorporate the
effects of earthquake loading.

For the design of retaining walls, the coefficients of horizontal earth pressure in Table
14.1 may be used:

Table 14.1 — Earth Pressure Coefficient for Earthquake Loading

Active (KAg) 0.3 0.47 0.34 0.58 0.22 0.31
Passive (Kpg) 3.6 - 3.2 - 4.9 -
At Rest
0.53 - 0.57 - 0.43 -
(Kop)**

*

*k

After Mononobe and Okabe, passive case assumes a horizontal surface in front of the wall.
After Woods

' Seed, H.B. and Idriss, 1L.M. 1971, “Simplified Procedure for Evaluating Soil Liquefaction Potential”
Journal of Soil Mechanics and Foundations Division, ASCE, Vol. 101, No. SM9, September, pp. 1249-

1273.
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15 CONSTRUCTION CONCERNS
Potential construction concerns include, but are not necessarily limited to:
1. Variations in the elevation of the bedrock surface.

The surface of the bedrock has been shown in the investigation to be variable. Since the elevation
of the bedrock surface was only established at discrete points, it is possible that higher or lower
elevations will be encountered during construction. Also, the slope of the bedrock is expected to
be locally steeper than that depicted by joining the elevations established at the boreholes.

The bedrock elevation variability may lead to one or more of the following issues:
e Deeper rock excavations than expected at the east abutment
o H-piles sliding on steep bedrock surfaces

The Construction Administrator and the Contractor should work cooperatively to solve these
issues on site. However, if it appears there is an impact on the design, the matter must be referred
to the design team for comment.

2. Caisson installation

Adequate cleaning and unwatering of caisson bases will be difficult. Placement of concrete by
tremie methods may be required.

16 CLOSURE

Engineering analysis and preparation of the report were carried out by Mr. Alastair E. Gorman,
P.Eng and Ms. R. Palomeque Reyna, P.Eng.

The report was reviewed by Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO
Foundations Projects.

THURBER



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass Page 32

Thurber Engineering Ltd.

Rocio Palomeque Reyna, P.Eng., M.Eng.
Geotechnical Engineer

Alastair E. Gorman, P.Eng., M.Sc.
Senior Foundations Engineer

Report reviewed by:
P.K. Chatterji, P.Eng., Ph.D.
Review Principal
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES
TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE S1ZE VISUAL IDENTIFICATION

Boulders Greater than 200mm same

Cobbles 75 to 200mm same

Gravel 4.75 to 75mm 5to 75mm

Sand 0.075 t0 4.75mm Not visible particles to 5Smm

Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye

Clay Less than 0.002mm Plastic particles, not visible to
the naked eye

COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY PROPORTION

Trace or Occasional Less than 10%

Some 10 to 20%

Adjective (e.g. silty or sandy) 20t035%

And (e.g. sand and gravel) 35t0 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 1210 25 2t04
Firm 2510 50 4108
Stiff 50to 100 8to 15
Very Stiff 100 to 200 15t0 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
' 2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM SPT“N” VALUE
Very Loose Less than 4
Loose 4to 10

.. .Compact 10to 30
Dense 30to 50
Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND SS  Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core

Undisturbed Shear Strength
Sensitivity =

Remoulded Shear Strength
- Water Level
Coen Shear Strength Determination by Pocket Penetrometer

SPT ‘N’ Value Standard Penetration Test “N” Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous penctration of a SO mm outside diameter, 60° conical
steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS Sw Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY Sp Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W <30%).
GRAINED W < 50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

SYMBOLS

Fresh (FR) No visible signs of weathering,.
Fresh Jointed (F Weathering limited to the surface of major 7
& discontinuigties. ! %//////% CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | p——————
(SW) surfaces, but only slight weathering of rock material. E:EZEIEZEIEIE:E SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, Bedrock (general)
(CW) but the rock texture and structure are preserved. &
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than ~ Greater than  Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2t0 0.6m Very Strong  100-250 15,000 to Requires many
, ' 36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25.0t050.0 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
- hammer.
Total Core Recovery:  Core recovered as a percentage | Weak 5.0t025.0 75010 3,500 Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid core of Very Weak  1.0t0 5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
core run. . .
geological pick.
Rock Quality Total length of sound core Extremely 0.25t01.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures

(FD

per 0.3m of core run.
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RECORD OF BOREHOLE No HLR09-01 10F2 METRIC
W.P. 5076-06-00 LOCATION N 5061697.3 E 230 765.2 Haris Lake Road Underpass ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers / Casing COMPILED BY AN
DATUM _Geodetic DATE 2009.08.24 - 2009.08.24 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [QENAMIC CONE PENETRATION _—
w 4 PLASTIC LuId ud REMARKS
= 2 [3) i MOISTURE ] = E A
= wl|L8] » 20 40 60 80 100 CONTENT zQ
Sle wis2] 2 1 ) L L 1 w w w | 5& | oransize
Tlg] W 3o k5| & [sHEARSTRENGTHkPa e L
ELEV DESCRIPTION 18] & 21zZ8Il E B ot DISTRIBUTION
DEPTH A EIRE 5|3 8] S |© UNCONFINED  + FIELD VANE Y %)
1z Z|€©| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
191.9)  Ground surface u 20 40 60 80 100 20 4 60 kNim 3 [GR SA SI CL
LA PEAT, mixed with roots and rootlets I
85mm) 1]ss| 3 o
SAND, fine grained
Very Loose to Compact
Brown
Moist
. Q
190.8 L] 2 S8 11
1.1 Clayey SILT, some sand to sandy, Ml
occasional oxide staining
Firm to SHiff ¢
Grey i
3|ss| s s 0 28 57 15
f 180
M
A
189.6 I s
24]  SAND, fine grained, trace to some .
gravel, trace sitt, trace clay < 14188 LI N ©°
Very Loose to Loose . RO R A
Brown -
Wet . 189 /
istss|os [0 1 d
188
6 88 3 o
7185 3 o 188 4
187
(SI+CL)
186 /
Coarse grained, occasional bedrock /
fragments and cobbles g | ss °
Compact
Loose
9| ss 185 4 94 2
184.8 TCR“34’§(:SHCL)
7.2 BEDROCK, granitic, moderately SOR-0%
weathered to fresh, grey, occasionat RQD=0%
dark grey, brown and white bands, UCS=157MPa
occasional mechanical and sub-vertical (Average)
breaks
Coring started at 7.2m 1 | RUN 184 e Fi
) >10
Sub-vertical fractures:
100mm at 8.1m 10
50mm at 9.8m TCR=100%
150mm at 10.6m ey
100mm at 11.2m o ROD=89%
25mm at 11.4m 183 UCS=116MPa
50mm at 11.6m 1 (Average)
2 | RUN [}
> 3
A0
Continued Next P
ontinued Next Page + 3 X 3. Numbers refer to 1535

Sensitivity 1o (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No HLR09-01 20F2 METRIC
W.P. 5076-06-00 LOCATION N 5061 697.3 E 230 765.2 Harris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE __Hollow Stem Augers / Casing COMPILED BY __AN
DATUM _Geodetic DATE 2009.08.24 - 2003.08.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W IRESISTANCE PLOT MATURAL - REMARKS
o 5 PUSTC  yosture  WUCL T
= wlssl & 20 40 80 100 | comer MMl 5O &
olE LIZE| z T re——— we w we| 58 | cransize
ELEV ElEl ¢ 2]25] © |SHEAR STRENGTH kPa
DESCRIPTION Elsl & 2lZ28) & —————— DISTRIBUTION
DEPTH é 5 i > 8 o < O UNCONFINED + FIELD VANE Y (%)
£z z|g© G |® QUICKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page v 2 4 60 8 100 20 4 60 kvm?3 |GR sA sI CL
BEDROCK, granitic gneiss, sfightly 2
weathered to fresh, grey, occasional TCR=100%
mechanicat breaks 1 SCR=60%
RQD=60%
Highly broken zone: 3 UCS=85MPa
175mm at 10.8m (Average)
125mm at 11.4m 3 | RUN 181 >10
>10
180.2 / >10
1.8 END OF BOREHOLE AT 11.8m.
Piszometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Aug25/09 06 191.3
Sep 14/09 0.3 181.6
Sep24/09 0.5 191.4
Oct 07/09 0.5 191.4
Oct 27/09 04 191.5
Nov 20/09 0.8 191.1
Apr27T1 07 1912
&
&
-
[+ B
°
4
-d
<
N
)
73
<
[
=
=
z
[}
3 3. Numbers refer to 2
X ‘5%5 (%) STRAIN AT FAILURE

Sensitivity
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Sensitivity 10

(%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No HLR09-02 10F1 METRIC
W.P. 5076-06-00 LOCATION N 5061690.2 £ 230769.8 Harris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _Hollow Stem Augers / Casing COMPILED BY __aN
DATUM _Geodetic DATE 2009.08.23 - 2009.08.23 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |DYRAMIC GONE PENETRATION -
Weol & -& PUASTIC o, Lkwo B REMARKS
= nlzs3] 8 20 40 60 80 100 ™" conewr WM 5O &
Sg als2l z e wp w w | S8 | crawsize
ELEV Llm| W 31281 © |SHEAR STRENGTH kPa
DESCRIPTION El2| ¥ | 2i152| & e DISTRIBUTION
DEPTH é = t > 8 o < O UNCONFINED + FIELD VANE Y (%)
=1z zlg© G |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.0]  Ground surface u 20 40 60 80 100 20 40 80 kN/m3 JGR SA SI CL
5 . - 192
By PEATY: (50mm) .
SAND, fine grained, occasional roots I 8S 4 [+
Loose to Compact ..
Brown -
Moist .
190.9 B °
- 2| 8s| 10 191
1.1 Clayey SILT, some sand to sandy, °
occasional oxide staining %
Firm to Stiff p
Grey )
|4
3 88 7 0 26 60 14
A
A 180 \
1 \
189.4 4 SS 14 [+
28 SAND, fine grained, trace gravel
Loose to Compact
Brown 189 <
Wet
51 88 6 [+
Fine to coarse grained & ss 4 188 / 5
7| 88 26 > [}
187
186.5 \
v <007
18838 BEDROCK, granitic gneiss, grey 050 N
551 END OF BOREHOLE AT 5.5m UPON ' \
AUGER REFUSAL ON PROBABLE
BEDROCK. >
BOREHOLE BACKFILLED WITH ]
HOLEPLUG TO 1.2m, THEN SAND
TO SURFACE.
3 3. Numbers refer to 2
+3 %3 155
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RECORD OF BOREHOLE No HLR09-03 10F 1 METRIC
W.P. 5076-06-00 LOCATION N 50616922 E 230 767.3 Hamis Lake Road Underpass ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE _ Holiow Stem Augers / Casing COMPILED BY AN
DATUM _Geodetic DATE 2009.08.21 - 2009.08.21 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT NATURAL - REMARKS
5“.." 1% 6 P:‘Arsr“c MOISTURE vavio ~ I
= wl|s8] & 20 4 60 8 100 | conent  WT] S O &
olElw| B Er: 4 ! ! " ! : wp w we] 54 | cramsize
ELEV DESCRIPTION t 2 E :(J = 2 b= SHEAR STRENGTH kPa PO N—— DISTRIBUTION
DEPTH é =] _> 8 o <>( O UNCONFINED + FI{ELD VANE Y (%)
= Z[E©] 0 |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1919  Ground surface v 20 40 60 B8O 100 20 40 60 kNm3 |GR SA SI GL
001 PEAT: (126mm) VA
’ SAND, fine grained l1lss| 4 °
Loose to Compact o
Brown .
Moist .
L 191 O
clz2yss] 10
190.6 .
1.3 Clayey SILT, some sand to sandy, | 1 °©
occasional sand pockets, occasional /‘
oxide staining LA
Soft to Suff Ua3lss| s 14 0 28 58 14
Brown to Grey 180
189.6 4
23 SAND, fine grained, some sift to siy,
trace gravel, trace clay 4 ss 0 °
Very Loose to Compact
Brown to Grey
Wet 188}~
5 S8 19 / o 5 64 29 2
188
trace sitt 6 | 88 9 \ o
o
7 S8 12 187 g9 86 5
186.7 (St+CL)
1887 BEDROCK, granitic gneiss, grey
52| END OF BOREHOLE AT 5.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 3.7m, THEN AUGER
CUTTINGS TO SURFACE.
20
+3, x ¥, Numbers referto 1545

Sensttivity 10

(%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No HLR09-04 10F4 METRIC
W.P. 5076-06-00 LOCATION N 5061 694.1 E 230 771.8 Harmis Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers / Casing COMPILED BY AN
DATUM _Geodetic DATE 2009.08.23 - 2009.08.23 CHECKED BY RPR
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT NATURAL e REMARKS
EJ' » s PLASTIC MOISTURE uauio -
k= wl<E]l @ 20 40 60 80 100 um CONTENT wri 2 5 &
21 wi=g| z e e wp w w | 58 | cransize
oini ¥ 2]le 85l @ JSHEAR STRENGTH kPa
ELEY DESCRIPTION =S & 2{z 8 = | S DISTRIBUTION
DEPTH E 5 ﬁ > 8 g § O UNCONFINED + FIELD VANE y (%)
£z Z|E©O| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.0|  Ground sudace u 20 40 60 80 100 20 40 60 kwm3 |GR SA SI CL
01— PEAT: (75mm) = o
SAND, fine to coarse grained, trace 1 S8 3 o
sift, trace clay, occasional roots and
organics
Very Loose to Loose
Dark Brown‘ o 0 80 40
Damp to Moist 2 ss 9 181
Layer of grey clayey silt (400mm) (Si+CL)
Layer of grey silty clay below 1.5m
3 S8 4 a
180 Fi
189.6; sty g ° 0 41 5 9
24 BEDROCK, granitic gneiss, slightty o TCR=400%
weathered {o fresh, grey, occasional 1 I RUN SCR=100%
dark grey, brown and white bands, RQD=100%
occasional mechanical and sub-vertical o 0 UCS=168MPa
breaks 18 (Average)
Coring started at 2.4m [}
TCR=100%
0 SCR=100%
RQD=100%
2 { RUN "
Sub-vertical fractures: \ 0 L’J\CS'1 38MPa
26mm at 4.2m (Average)
100mm &t 4.8m \é 188 )
0 TCR=100%
SCR=81%
3 RQD=80%
UCS=156MPa
3 { RUN 187 3 {Average)
< 0
186.3 \\\
56 END OF BOREHOLE AT 5.6m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 2.4m, THEN SAND
TO SURFACE.
+3 3. Numbers refer to

Sensitivity

20
1535 (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No HLR09-05 1 OF 1 METRIC
W.P. 5076-06-00 LOCATION N 5061687.1 E 230 769.3 Harris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers / Casing COMPILED BY AN
DATUM _Geodetic DATE 2009.08.22 - 2009.08.22 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES I W JRESISTANCE PLOT NATURAL - REMARKS
=7} S PASTE  yoisTure vauo b, T
51 e g|8| 2] 2 % ® @ 1w | om0 20 .
pur} = =z > GRAIN SiZE
ELEV alE| &) 2]125]| & [SHEARSTRENGTHkPa P 5 i B DISTRIBUTION
DESCRIPTION [~ - L5 2 [
DEPTH é 5 ZZ > as ; O UNCONFINED + FIELD VANE Y (%)
517 Z|ZO| © |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
191.8 Ground surface u 20 40 60 8 100 20 4 €0 xwm3 JGR SA SI CL
-
[i5 ] PEAT: (50mm) o
SAND, fine grained 1 Ss 2
Very Loose
Brown
Wet
€ 191
2 Ss 3 °
190.5
1.3 Clayey SILT, sandy, occasional oxide 1
staining
Very Soft to Soft "
Grey 190 o 0 32 5 12
189.8 3yss gt /
2.0 SAND, fine to coarse grained, trace g
clay, occaslonal oxide staining
Very Loose to Compact
Brown to Grey
Wet 4 S8 1 o
189 \\
N
5 Ss 12 O 0 51 5
silty a
188
] S8 16 [«
{race sift
7 Ss 7 87 ) 1 93 6
(Si+CL)
1863 8185 1 100/ o Fi _
54 BEDROCK, granitic gneiss, slightly 100 TCR=100%

1 |RUN |- 2 SCR=93%
weathered to fresh, grey, occasional RQD=93%
dark grey, brown and white bands, 186 UCS=203MPa
occasional mechanicai joints and 0 (Average)
sub-vertical breaks

1 TCR=100%
Coring started at 5.4m SCR=83%
2 | RUN ) RQD=83%
100mm vertical fractures at 5.5m UCs=171MPa
185 »10 (Average)
Sub-vertical fractures:
75mm at 6.7m 1
75mm at 6.9m
150mm at 8.2m 0 TCR=100%
SCR=88%
RQD=88%
184 2 \i\CS=130MPa
3 | RUN (Average)
st 3
- 0
| 1832
& 8.6 END OF BOREHOLE AT 8.6m.
g BOREHOLE BACKFILLED WITH
z HOLEPLUG TO 0.8m, THEN
~ CUTTINGS TO SURFACE.
o
%)
<
-
=
=
z
o
20
+3 x 3, Numbers referto 1585

Sensitivity 10

(%) STRAIN AT FAILURE




12711

ONTMT4S 6121(HLR).GPJ

¥in&sthgf " .-‘
rans aton
Ontario
THURBER
RECORD OF BOREHOLE No HILLR09-06 10F 1 METRIC
W.P. 5076-06-00 LOCATION N 50651 689.0 E 230 774.0 Haris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers / Casing COMPILED BY __AN
DATUM _Geodetic DATE 2009.08.22 - 2009.08.22 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL - REMARKS
B oo a: PUSTIC L0 TuRe el B
5 g|Sel 2| 2 4% & @ 1w | cme 720 :
zl =z 5 GRAIN SIZE
ELEV slE| w| 2|125]| & [SHEARSTRENGTHKPa P . vl Dk
DESCRIPTION =18l & 2132} E S DISTRIBUTION
DEPTH A b >135&] £ |o unconFineD + FIELD VANE y %)
12 zlge° G |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
191.8]  Ground surface u 20 40 60 80 100 20 4 &0 kN/m3 |GR SA SI CL
"
BB \\PEAT: (35mm) /] \
SAND, mixed with organics, 118 | 5 v > b
occasional roots, trace gravel -
Loose
Dark Brown
190.9 Damp 101
0® Ciayey SILT, some sand 2| 85| 3 ° 0 22 63 15
Soft
Gre:
4 A
Occasional oxide staining ¢
%
3|ss| 3 180 b
)
i
189.5 L
24 SAND, trace sitt to silty, trace clay
Very Loose to Compact 41 88 3 o
Grey
Wet 189 ™
5 8S 21 o
Coarse grained 188
6| ss| 7 o 0 72 26 2
7]ss| 10 187 ™
186.6 - B SS T 007 o
185.8] "\ BEDROCK, granitic gneiss, grey /] 75
53| END OF BOREHOLE AT 5.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
WATER LEVEL AT 0.4m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 4.6m, THEN SAND
TO SURFACE.
20
+3,x3: Numbers refer to 15¢5

Sensitivily 10

(%) STRAIN AT FAILURE
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ONTMT4S 6121(HLR).GPJ

. Ministry of o
a Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No HLR09-07 10F 1 METRIC
W.P. 5076-06-00 LOCATION N 5061711.7_E 230 800.8 Haris Lake Road Underpass ORIGINATED BY UM
HWY 69 BOREHOLE TYPE __wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2010.03.05 - 2010.03.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT e NATURAL oo - REMARKS
%] I
= 22| 9 20 40 60 80 100 (W QmE  wr] 53 &
o1& w | ¥ E = ' . ! Lt wp w w| 58 | cramsie
ELEV DESCRIPTION & g a 215 gl g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH é s t > 8 o § O UNCONFINED + FIELD VANE Y )
sz Z|EC| L e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
191.9]  Ground surface u 20 40 60 BO 100 20 40 60 kNim 3 GR SA St CL
00} |CE and WATER: (400mm)
1916
A
1694 PEAT, fibrous: (100mm) w
05! SAND, trace rootiets “J1iss| 2 g
191.0 Very Loose .
o0 Dark Brown TP 191
’ Wet / H °
180.6 d 1y
13\ Clayey SILT, some sand 12| S8 =
) Very Stiff .
190.2 Grey fo Brown ) 3 1SS 1728 i
1.7 . . " TCR=100%
SAND, trace {o some silt, occasionat 075 0 SCR=81%
grave! 180 RQD=81%
Brown 1 UCS=128MPa
Wet 1 | ruN (Average)
BEDROCK, granitic gneiss, 3
moderately weathered, grey,
occasionat dark grey, brown and white 4
bands, occasional mechanical and N
sub-vertical breaks 189 TCR=100%
. 0 SCR=100%
Start coring at 1.6m RQD=100%
125mm vertical fracture at 2.7m o UCS=121MPa
2 | RUN (Average)
5
188 >10
TCR=100%
0 SCR=96%
RQD=9%6%
0 UCS=142MPa
3 | RUN {Average}
187 0
1
186.6
53

END OF BOREHOLE AT 5.3m.
Piezometer installation consists of
18mm diameter Scheduie 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Apr27i1 13 190.6

+

3

3.

Numbers refer to
Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE
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Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No HLR09-08 1 0F 1 METRIC
W.P, 5076-06-00 LOCATION N 5061713.6 E 230805.5 Harris Lake Road Underpass ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2010.03.05 - 2010.03.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [2YRAMIC CONE FENETRATION . EMARKS
TP < PLASTIC ol wauol ’E REMA|
& w22 8 20 40 60 8 100 |"™T  cgma W 50 &
21 & WIzgEl z Py v wp w we| 58 | cransize
[ w a31856 © |SHEAR STRENGTH kPa
ELEY DESCRIPTION = & 212 = b Oy DISTRIBUTION
DEPTH Z| = 51381 < ]O UNCONFINED  + FIELD VANE
212 21238 g Y (%)
ElZ Z|Z©| @ le QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
191.8]  Ground surface w 20 40 60 80 100 20 40 60 kN/m3 |GR 8A SI CL
00 |CE and WATER: (300mm)
191.5
1998 PEAT, fibrous: (100mm) A
051 sAND, trace sit, rootiets, occasional “11iss| 4 o
190.9 cobbles ‘o1 Fl TCR=100%
05 Loose T TRUN SCR=100%

' Dark Brown 2 RQD=0%
Wet UCS=191MPa
BEDROCK, granitic gneiss, stightly 1 (Average)
weathered to fresh, dark grey,
occasional pink and white bands, 2 | RUN 2 TCR=100%
mechanicat and sub-vertical breaks 190 SCR=100%
Start coring at 0.8m 3 RQD=72%

UCS=140MPa
(Average)
4
TCR=100%
4 SCR=100%
RQD=100%
UCS=156MPa
3 | RUN 189 2 (Average)
75mm vertical joints at 2.0m
2
1 TCR=100%
SCR=100%
: 4 RQD=100%
188 UCS=181MPa
4 | RUN o (Average)
0
187.3 N
4.6 END OF BOREHOLE AT 4.6m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
3 bers refer 2
+3 x 3. Numbers refer to 15805

Sensitivity

10

(%) STRAIN AT FAILURE
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R
Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No HLR09-09 10F 1 METRIC
W.P. 5076-06-00 LOCATION N 5061 705.9 € 230 803.8 Harris Lake Road Underpass ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE __Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2010.03.04 - 2010.03.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e l-_]'-' RESISTANCE PLOT NATURAL . REMARKS
I'Il—“ 124 z() i ¢ MOISTURE vauin - I
5|« g|$8| 8| 2 4 o w© w w1 B8 | oran
pa £l z wp w w | > GRAIN SIZE
ELEV DESCRIPTION & l‘g g'j g % E 8 SHEAR STRENGTH kPa e Ot E DISTRIBUTION
DEPTH s{3]| £ | 35|38 £ |o unconrmep  + FIELDVANE y %)
£z zlg©° G |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
1914|  Ground surface u 20 40 60 8 100 20 4 80 kN/m3 JGR SA SI CL
00! {CE and WATER: (400mm)
191.0 191
1684 PEAT, fibrous
06 Dark Brown 1 °
Wet 1 SS
SAND, trace silt, trace clay, rootlets
Very Loose to Compact
Dark Brown .
2 SS 3 o]
Wet o 180 0 92 8
. {SI+CL)
Wood fragments
3 S8 3 o]
189
4 S8 12 o]
5 SS 8 q
188
Occasional cobbles
] S8 6 e
187
188
185.4 {7 lss | 1w q FI TCR=100%
58 BEDROCK, granitic gneiss 050 SCR=14%
' g 10
moderately weathered, grey, 1 | RUN RQD=0%
continuous pink and white bands, >, 185 5 TCR=100%
mechanical and sub-vertical breaks SCR=58%
Start coring at 5.9m 2 | RUN RQD=41%
350mm vertical joints at §.9m 4 UCS=156MPa
(Average)
1
225mm sub-vertical joints at 6.3m TCR=100%
SCR=100%
184 2 RQD=06%
3 | RUN UCS=330MPa
2 {Average)
350mm quartz seams at 6.7m and
7.1m § 0
TCR=96%
fresh 0 SCR=96%
183 RQD=96%
0 UCS=185MPa
4 | RUN (Average)
< 0
0
182.1 $
9.3 END OF BOREHOLE AT 9.3m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.

20
3 3. Numbers refer to
+T X7 Sensitivity ‘5*35 (%) STRAIN AT FAILURE
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Ministry of -
a Transportation . l
Ontario THURBER

RECORD OF BOREHOLE No HLR09-10 10F1 METRIC
W.P. 5076-06-00 LOCATION N 5061708.2 E230808.3 Hamis Lake Road Underpass ORIGINATED BY _JM
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY __AN
DATUM _Geodetic DATE 2010.03.06 - 2010.03.06 CHECKED BY RPR
DYNAMIG CONE PENETRATION
SOIL PROFILE SAMPLES w
}ﬁj Wl 9 RESISTANCE PLOT = - L REMARKS
5 i8] @ 20 40 80 100 T ommr W B O &
ZlEl w!l 8|2E| 3B i wp w w | 58 | cramsize
ELEV DESCRIPTION el 2125| 2 [SHEARSTRENGTHkPa o DISTRIBUTION
DEPTH SIS & | 5|38 £ |0 UNCONFINED  + FIELD VANE y %)
£lz z12C| © |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
191.5|  Ground surface w 20 40 60 80 100 20 40 80 KN/m3 IGR SA Si CL
0.0 {CE: (500mm)
1909 AV 191
1908 PEAT, fibrous, rootiets: (200mm) o
0.7 Dark Brown
1905]  \wet Ty8s) o2 ©
101\ ity SAND, occasional gravel b
Very Loose
Brown 2{ss| 6 ° 0 24 61 15
Wet il 180
Clayey SILT, trace to some sand
Soft to Firm #q
)
Brown ]3| ss| 3 ©
189.1 4
24 SAND, some sitt to silty, trace to 180
some clay, trace gravel
4 [+]
Loose to Compact ss 18
Grey
Wet
5 §8 8 o
188
6|ss| 6 ) 147 52
(SI+CL)
187.2
43 END OF BOREHOLE AT 4.3m UPON
REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN TO 4.3m.
WATER LEVEL AT 0.5m UPON
COMPLETION OF BOREHOLE.
BOREHOLE BACKFILLED WITH
HOLEPUG TO SURFACE.
20
+3 Y% 3, Numbers refer to 15‘¢5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No HLR0S-11 10F 1 METRIC
W.P. 5076-06-00 LOCATION N 5061 701.0 E 230 804.9 Hamis Lake Road Underpass ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2010.03.04 - 2010.03.04 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |DYNAMIC CONE PENETRATION
o j pasTic | MATURAL LiouiD - REMARKS
- 9 s e MOISTURE wr] £ T 8
= wl<E] @ 20 40 60 80 100 GONTENT 50
=R w wl=2l =z . : . . L wp w wy| 58 | cransize
ELEY DESCRIPTION clel g | 2|25 2 [SHEARSTRENGTHKPa ————t DISTRIBUTION
DEPTH g 2| ¢ 513 3 < | O UNCONFINED + FIELD VANE Y %)
£1% Z|EC| © |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
1915 Ground surface w 20 40 60 80 100 20 40 60 wNim3 {GR SA St CL
0.0 ICE and WATER: (700mm)
191
190.8
0.7 PEAT, fibrous, trace rootiets LAA
Soft Ay 1w o
Dark Brown A
b AA]
Wet LAA]
180.0 AAA]
15 SAND, some silt to sitty, trace clay, 1] 88! 1 180 o
trace gravel
Very Loose to Loose
Dark Brown
Wet 2] ss | 1 o
grey 189 @
3| ss| 10 1 46 51 2
41 ss | 10 o
188
s|1ss| 9 o 6 67 27
(S+CL)
6 SS | 25/ 187 o]
186.8 250
47 END OF BOREHOLE AT 4.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3 ><3: Numbers refer to

20
155
Sensilivity %

(%) STRAIN AT FAILURE
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Ministry of

-\
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No HLR09-12 1 OF 1 METRIC
W.P. 5076-06-00 LOCATION N 5061702.9 E 230 809.7 Hamis Lake Road Underpass ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE __ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2010.03.10 - 2010.03.10 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w BTN LN FENETRATION -
We,l = PLASTIC e vauol = REMARKS
- wl|l2Z] 8 20 40 60 80 100 ™M o W T O &
Sy gl=g| z e ——— wp w w | 58 | oransize
ELEV Ll W] 2129281 © |SHEARSTRENGTHKkPa
DESCRIPTION slE| 8| 2l15%] & e DISTRIBUTION
DEPTH é 3| ¢ >138&| £ {© UNCONFINED + FIELD VANE Y %)
ElZ Z|EC| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
101.5|  Ground surface u 20 4 6 8 100 20 40 60 kNim3 |GR SA s CL
00]  (CE and WATER
191
180.0 150
13§;§ PEAT, fibrous: (200mm) BACAS
1.7 Dark Brown L 119
: 1] ss | 2
Wet o
; . . 225
SAND, trace silt, occasional rootiets .
Loose o d
Dark Brown L Fi
189.0 Wet . 189
25 Y< 0
BEDROCK, granitic gneiss, slightly TCR=100%
weathered to fresh, dark grey with pink 0 SCR=100%
bands, mechanical and sub-vertical RQD=86%
breaks ; lﬁz;iz)MPa
Coring started at 2.6m 1 { RUN ¢ 9
188 2
1
50mm sub-horizontal joints at 3.8m TCR=82%
> SCR=50%
RQD=100%
UCS=206MPa
2
2 | RUN 187 (Average)
1
0 TCR=100%
SCR=100%
1.5 RUN 2 RQD=100%
UCS=194MPa
186 (Average)
2
0
185.4
6.1 END OF BOREHOLE AT 6.1m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
20
+3. 3. Numbers refer to 15¢_5

Sensitivity

10

(%) STRAIN AT FAILURE
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S
Ministy of
ransportation . .
Ontario

THURBER
RECORD OF BOREHOLE No HL.LR09-13 10F1 METRIC
W.P. 5076-06-00 LOCATION N 5061 729.5 E 230 844.8 Haris Lake Road Underpass ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Visual Assessment COMPILED BY AN
DATUM _Geodetic DATE 2010.03.01 - 2010.03.01 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANGE PLOT ATURAL REMARKS
’Uj 1) 4 PUASTIC | TURE uQuiD . ’:l—:
[ = nlg % & 40 60 8 100 i CONTENT wrl =0 &
olg| o | 4128 =z b . 1 1 wp w wo| 58 | oransize
ELEV Tl Y 2|28| @ |SHEARSTRENGTHkPa o DISTRIBUTION
BEPTH DESCRIPTION S|3] £ | 5|38| £ |0 UNCONFINED  + FIELDVANE y %)
£z Z|Z©C| @ |e QUOKTRIAXIAL X LABVANE | WATER CONTENT (%)
194.3 Ground surface w 20 40 60 80 100 20 40 60 kNm3 JGR SA SI CL
00]  BEDROCK AT SURFACE.

20
3 3. Numbers refer to
X Sensitivity 1535 (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No HLR09-14 10F 1 METRIC
W.P. 5076-06-00 N 5 061731,3 E 230 849.4 Haris Lake Road Underpass ORIGINATED BY _SLL
HWY __ 69 BOREHOLE TYPE _ Visual A t COMPILED BY __ AN
DATUM _Geodetic 2010.03.01 - 2010.03.01 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE 5 ; RESISTANCE PLOT pasme | NATURAL Lavio = REMARKS
12} MOISTURE I
= nl|SZ]| 8 20 40 € 80 100 |WT Gema | £5 &
Slel L, | LIzE] = el wp w we| 58 | cramsize
ELEV }0_- o o 2 g 8 :_3 SHEAR STRENGTH kPa ' o DISTRIBUTION
DEPTH DESCRIPTION S13| e | 5|38| £ |o UNCONFINED  + FIELDVANE y )
I Zz|&OC] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.8 Ground surface u 20 40 60 80 100 20 40 60 kN/m3 JGR SA SI CL
0.0]  BEDROCK AT SURFACE.

Numbers refer to
Sensitivity

20
1595 (o) STRAINAT FAILURE
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. Ministry of e
a Transportation . ‘
Ontario THURBER
RECORD OF BOREHOLE No HLR09-15 10F1 METRIC
W.P. 5076-06-00 LOCATION N 6 061723.9 E 230 847.0 Haris Lake Road Underpass ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2010.03.03 - 2010.03.03 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES z ‘; RESISTANGE PLOT xre | MATURAL - - REMARKS
(2] MOSTURE I
= wl2El 8 20 40 60 80 100 |™T  eme | 58 &
Sz wuls2) 2 L ! L 1 1 w w w | 5% cransize
a|ld"] w| 3]ek] & |SHEAR STRENGTHKPa P L
ELEV DESCRIPTION =1 = 21281 E prrree i DISTRIBUTION
DEPTH E g % S|38| £ |o UNcONFINED  + FIELD VANE Y %)
£l zlgo @ |® QUICKTRAXIAL X LABVANE | WATER CONTENT (%)
191.4 Ground surface u 20 40 60 80 100 20 40 80 wwm?3 |GR 8A SI CL
0.0 ICE and WATER
191
190.5
1.0 PEAT, fibrous: (200mm) ww
1902 Dark Brown hAAd

1.2 \We! )1} PH °

SAND, trace sit, rootlets - 190
1897 Very Loose S °
17 Dark Brown 1] ss | 4
Wet 9
A
Clayey SILT, trace rootiets M
189.1]  Very Soft to Stiff 1 4 I

24 Brown .1 214 8s 13 189 4 58 34 4
SAND, some silt to sitly, trace gravei,
trace clay
Dense
Brown 3| ss| 10 o
Moist

188
187
1866 4| ss | 1& o . .

48 BEDROCK, granitic gneiss, fresh, 1 | RUN{.O75 ;gg;gg;
grey with pink and white bands, thinly 0 RQD=83%
bedded
Coring started at 4.8m \4 0 TCR=100%

186 SCR=100%
2 | RUN 1 RQD=100%
UCS=174MPa
Average
o [¢ ge)
o TCR=100%
SCR=100%
RQD=100%
185
8 0 UCS=172MPa
3 1 RUN (Average)
0
0
TCR=66%
184 0 SCR=68%
4 | RUN RQD=68%
1836 N UCS=197MPa

7.8 END OF BOREHOLE AT 7.6m. (Average)
BOREHOLE BACKFILLED WIiTH
HOLEPLUG TO SURFACE.

3. Numbers refer t 2
+3' . umbers refer to 15¢5

Sensitivity

10

(%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No HLR09-16 10F1 METRIC
W.P. 5076-06-00 LOCATION N 5061724.7 E 2308525 Haris Lake Road Underpass ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _Wash Boring COMPILED BY __ AN
DATUM _Geodetic DATE 2010.02.03 - 2010.02.03 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES n: W IRESISTANCE PLOT NATURAL = REMARKS
w < PLASTIC uQuiD
= ‘2 o um HOISTURE wr] EF &
= 79 - 7] 20 40 60 80 100 CONTENT z O
215 wl=gl =z Ll L L ! wp w w | 5% | cramsize
ELEV “im| & 2125] @ ISHEAR STRENGTH kPa
DESCRIPTION ~1g! & =|z22| £ e Qe DISTRIBUTION
DEPTH é Si 5125 = |o UNCONFINED  + FIELDVANE y %)
El= zlg° 4 | QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
191.7 Ground surface u 20 40 60 B8O 100 20 40 80 kNm3 {GR SA SI CL
0.0 {CE and WATER: (400mm)
191.3
0.4 PEAT, fibrous: (200mm)
1910 Dark Brown -
. 191
07 \Wwet d1]ss] oo 5
SAND, trace silt, rootlets .
Very Loose ‘.
Dark Brown .
wet l2)ss| o
189.9 - 190 s
18 Clayey SILT, trace rootlets
Very Soft 3lss | 1 4
Grey WU
189.3
24 SILT, some sand to sandy, trace clay
Compadt
S 0 [}
Grey 418 2 89 0 26 71 3
Moist
5| 88| 16 °
6| ss | 35 188 5
187.7 oEn
40 END OF BOREHOLE AT 4.0m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN TO 3.1m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.6m.
+3 3. Numbers refer to

155
Sensitivity %

(%) STRAIN AT FAILURE




1Minist§;gf ’ . l
rans ation
Ontario THURBER
RECORD OF BOREHOLE No HLR0S-17 10F 1 METRIC
W.P. 5076-06-00 LOCATION N 5061 718.6 E 230 849.1 Harris Lake Road Underpass ORIGINATED BY SLL
HWY 69 BOREHOLE TYPE __wash Befing COMPILED BY AN
DATUM _Geodetic DATE 2010.03.02 - 2010.03.02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL - REMARKS
w < PLASTIC uauin
= ‘2 o umMT uoisTURE wr| EF &
5 o 8 é G 73 2]0 4P 6]0 8]0 190 CONTENT g (4]
= z GRAIN SIZE
ELEV gl8) w| 2|o5| © [sSHEAR STRENGTH kPa i . “|~%
DESCRIPTION Els = Ry = O DISTRIBUTION
DEPTH S|3| £ | 5|38| < |0 UNCONFINED  + FIELDVANE Y %)
= zlgo° @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
191.5)  Ground surface v 20 40 60 B0 100 20 40 60 kN/m3 JGR SA SI CL
00| 1CE and WATER
190.8 191
0.7 PEAT, fibrous: {200mm) IAA]
19081 Dark Brown A 104
09 \Wet . 1 | WH
SAND, trace to some sift, trace clay,
occasional rootiets
Very Loose 1 sSS 0 180
Dark Brown 0 8 (SlZOCL)
+
1805 Ve
20 Clayey SILT, sandy, occasional 1
rootiets Nl 2| ssi s o
Very Soft to Very Stiff H
Grey 1% 89
89
f 38| 9 o
4
[
J
%
I 4 ss 20 o 5 63 32
¢ 188
(SH+CL)
A
187.5 q
4.0 SAND, trace silt, occasional cobbles
Grey
Wet
187
5 Ss 24/ [+
1865 %5 Fl
5.0 BEDROCK, granitic gneiss, slightly ; ;((::2;11 gg?é
weathered to fresh, dark grey with pink RQD=98%
and white bands, mechanical and 1 UCS=172MPa
sub-verlical breaks 1+ | Run 186 (Average)
Coring started at 5.0m a
i 1
TCR=100%
4 SCR=100%
185 RQD=75%
5 UCS=166MPa
2 | RUN (Average)
§ 3
< :
184 TCR=63%
3 SCR=63%
3 | RUN RQD=63%
UCS=195MPa
1834 {Average)
= 8.1 END OF BOREHOLE AT 8.0m.
™ BOREHOLE BACKFILLED WITH
5 HOLEPLUG TO SURFACE.
% Piezometer installation consists of
pecs 19mm diameter Schedule 40 PVC pipe
[ .
i’ with a 1.52m slotted screen.
&
© WATER LEVEL READINGS:
2] DATE DEPTH (m)  ELEV. (m)
E Apr27111  Surface
z
o

+3,X3:

Numbers refer to
Sensitivity

20
15%5 (%) STRAIN AT FAILURE




12711

ONTMT4S 6121(HLR).GPJ

Ministry of
Transporation

Ontario THURBER
RECORD OF BOREHOLE No HLR09-18 1OF 1 METRIC
W.P. 5076-06-00 LOCATION N 5061721.0 E 230 853.8 Hanis Lake Road Underpass ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2010.03.02 - 2010.03.02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?_3 ; RESISTANCE PLOT pxsme | MATURAL o - REMARKS
2] MOISTURE I
= |23l 8 20 40 60 80 100 |UT Game | 5O &
Olel L, | wiz8] = Lt wp w wi | 38 | oramsize
ELEV &leo| o | Z|20| 2 [SHEARSTRENGTHKPa bt DISTRIBUTION
BEPTH DESCRIPTION g S| £ | 5|38 £ |o UNcONFINED  + FIELDVANE y )
El= Z|&©C| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1015 Ground surface w 20 40 60 80 100 20 40 60 kN/m3 IGR SA S CL
00! iCE and WATER: (700mm)
190.8 191
1687 PEAT, fibrous: {100mm)
0.8 Brown
1 0 i
Wet S8
SILT, some sand to sandy, trace clay,
occasional rootlets
Very Loose 21 ss 0 180 5
Dark Brown
Wet
3 8§S 1 P 0 27 69 4
189
Compact
4} SS 14 o
188
187.6 = T 1009
38 BEDROCK, granitic gneiss, slightly 822;1?)?)‘3@
weathered to fresh, dark grey with pink hi RQD=88%
and white bands, mechanicai and UCS=135MPa
sub-vertical breaks 2 {Average)
Coring astarted at 3.9m 1 | RUN 187
Horizontat joints (greater than 25mm) 2
at:
175mm at 4.0m 1
100mm at 4.5m TCR=100%
2 SCR=100%
RQD=98%
186 UCS=138MPa
2 | RUN 1 {Average)
1
2 =
% TCR=100%
185 SCR=100%
85 1 RQD=88%
Vertical joints (greater than 25mm): 3 | RUN Ugs=208MPa
1846 50mm at 6.5m i (Average)
6.9 END OF BOREHOLE AT 6.9m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3 x 3. Numbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




127111

ONTMT4S 6121(HLR).GPJ

Ministry of R
Transporlation
Ontario . l
THURBER
RECORD OF BOREHOLE No HLR09-19 10F2 METRIC
W.P. 5076-06-00 LOCATION N 5 061686.0 E 230 754.7 Hamis Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers / Casing COMPILED BY AN
DATUM _Geodetic DATE 2009.08.21 - 2009.08.21 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w o |RENAMIG ZENE EENETRATION
) g PLASTIC :3;"1;}““ uauo | = REMARKS
= nl<3gl 3 20 40 60 80 100 T o T S 6 &
Sle wls2| =z T e e wp w w | S ¥ | cramsize
ELEV Llam| ® 31251 © |SHEAR STRENGTH kPa
DESCRIPTION clE| ¥ ] 21352 & e DISTRIBUTION
DEPTH é =] t > 8 o) g O UNCONFINED + FIELD VANE Y (%)
ElZ Z|EC| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
191.5 Ground surface w 20 40 60 80 100 20 40 60 kN/m3 {GR sA SI CL
L1 PEAT: (35mm) V2
SAND, some silt to sitty, trace day . 1 88 1 o
Very Loose to Loose
Greyish Brown 191
Moist
2| 88 1 P 0 8 14
(SHCL)
190
3] 8s 1 o
41 88 1 189\ —& 0 57 37 &
Occasional oxide staining
51ss| 9 / o
188
Coarse grained, tracs silt, trace gravel
6 88 3 o 4 93 3
{SI+CL)
187
7 8s 9
186
D
8 88 3
a
185
9 ]ss| 2 184 0 89 1
(SI+CL)
183 L
S
\\\
1823 10| ss | 34 ey
9.2 BEDROCK, granitic gneiss, slightly
weathered to fresh, grey
182
tinued Ne:
Continu Xt Page +3 x 3. Numbers referto 1535
X7 gensitivity T (%) STRAIN AT FAILURE



127111

ONTMT4S 6121(HLR).GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No HLLR09-19 20F 2 METRIC
W.P. 5076-06-00 LOCATION N 50616860 E 230 754.7 Haris Lake Road Underpass ORIGINATED BY _ES
HWY __ 69

BOREHOLE TYPE _ Hollow Stem Augers / Casing

COMPILED BY AN

DATUM _Geodetic DATE 2009,08.21 - 2009,08.21 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w | RESISTANCE PLOT " | remarcs
Wyl g PASTIC  posture VUL L ¥
= wlgsl @ 20 40 60 8 100 | commr WT| 33 &
21 wlzE| =z P Ce— S wp w we| 5% | oransize
T8 w | 312a| © |SHEARSTRENGTHkPa
ELEV DESCRIPTION = & -l I F 0 DISTRIBUTION
DEPTH 2|l £ | $|123| € ]o UNCONFINED  + FIELDVANE
AE $1388 Y (%)
£1“ zlg° @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 8 100 20 40 60 kN/m 3 |GR SA S1 CL
BEDROCK, granitic gneiss, grey
1812

PROBABLE BEDROCK.

COMPLETION.

CUTTINGS TO SURFACE.

103 END OF BOREHOLE AT 10.3m
UPON AUGER REFUSAL ON

WATER LEVEL AT SURFACE UPON

BOREHOLE BACKFILLED WITH
HOLEPLUG TO 3.0m, THEN AUGER

181

20
3 3, Numbers refer to
7T Sensitivity 1535 (%) STRAIN AT FAILURE



Ministry of
Transportation

Sensilivity

Ontario THURBER
RECORD OF BOREHOLE No HLR09-20 10F1 METRIC
W.P. 5076-06-00 LOCATION N 5061690.2 E 230 762.2 Harris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.08.21 - 2009.08.21 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT pasic  MATRAL E REMARKS
= » 52| 3 20 4 60 80 100 |7 wmem  wr| B 5 &
9| wiz2l 2 A O O S5W | GrRAINSIZE
Slwi oy Slankl & wp w WL E
ELEV DESCRIPTION f’: ol g 2128 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH CRi g S| & | 3]238| £ [0 UNCONFINED  + FIELDVANE Y %)
£z z|g° @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
192.0 Ground surface w 20 40 60 80 100 20 40 60 kN/m3 lGR sA st cL
BB \\PEAT: (35mm) i ve
SAND, fine granined 1 S8 2 y- [o]
Very Loose {o Loose
Brown
Moist
2]|ss| 5 181
190.7
13 Clayey SILT, sandy | o
Firm to Soft
Grey "
MU3]ss| 3 H 0 28 57 15
189.8 160
21 SAND, fine grained, tracs fo some
gravel, some silt, trace clay
Compact to Locse °
Brown to Grey
Wet \
189
4 sS 20
188 /
5 S8 " ] 179 20
(SH+CL)
6 SS 8 =]
187
186
Coarse grained, trace sit
Very Loose to Loose 7 ss 3 ° 12 86 2
(St+CL)
185 \\
8|ss| 9 °
184
E 183.8 9 §S | 100/ [o]
S] 82|  END OF BOREHOLE AT 8.2m UPON 100
- AUGER REFUSAL ON PROBABLE
2 BEDROCK.
2 WATER LEVEL AT 0.3m UPON
o COMPLETION.
b= BOREHOLE BACKFILLED WITH
‘N_ HOLEPLUG TO 1.2m, THEN AUGER
© CUTTINGS TO SURFACE.
?
E
z
o
+ 3‘ x 3. Numbers refer to

20
‘5*1%5 (%) STRAIN AT FAILURE




12711414

ONTMT4S 6121(HLR).GPJ

Ministry of
Transportation

Ontaria THURBER
RECORD OF BOREHOLE No HLR09-21 10F1 METRIC
W.P. 5076-06-00 LOCATION N 50617264 E 230857.7 Harris Lake Road Underpass ORIGINATED BY SLL
HWY __ 69 BOREHOLE TYPE _ Wash Boring COMPILED BY __AN
DATUM _Geodetic DATE 2010.03.01 - 2010.03.01 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w W |RESISTANCE PLOT NATURAL - REMARKS
o 5 m‘nc wostuRe  YUDE
= wlg35l & 20 40 80 100 content  MTH 5 O &
28] w glzE] 2 . ! . . ! wp w w | @& | crainsize
ELEV DESCRIPTION Lla| o 3 2B ,9_- SHEAR STRENGTH kPa c DISTRIBUTION
DEPTH o E sl e >|1338| < |o UNCONFINED  + FIELD VANE Y %)
£l = Z|2O| @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
191.7]  Ground surface w 20 40 60 80 100 20 40 60 kNim 3 JGR SA sI CL
00| (CE and WATER: (500mm)
191.2
05 SAND, some silt fo sitty, trace clay,
occasional rootlets 181
1 S
Very Loose to Compact ss ! 07225
Dark Brown
Wet
Occasional cobbles o
2| ss | 20
Dense 190 2
Brown
Moist 3}ss| 33 o
Loose
4 S§S 5 o
189
5| ss | 3@ d
100
188.3 6 88 ap ]
3.5  END OF BOREHOLE AT 3.5m UPON 100
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
HOLELPUG TO SURFACE.
+3 x 3. Numbers referto

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




12711

ONTMT4S 6121(HLR).GPJ

. Ministry of e
G Transportation l l
Ontario THURBER
RECORD OF BOREHOLE No HLR09-22 10F1 METRIC
W.P. 5076-06-00 LOCATION N 50617285 E 230 862.0 Harris Lake Road Underpass ORIGINATED BY _SLL
HWY 69 BOREHOLE TYPE _ Wash Boring COMPILED BY AN
DATUM _Geodetic DATE 2010.03.01 - 2010.03.01 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL e REMARKS
el 3 tun . voswre BB} - T
5 wlgd] @ 20 40 60 80 100 CONTENT Z0 &
9l uls2| 2 1 1 1 1 1 wp w w| 58 | cransize
Wl w 3}2 8] © |SHEAR STRENGTH kPa
ELEV DESCRIPTION =181 & =lz8| E i DISTRIBUTION
DEPTH 3 2| > 138 < |©O UNCONFINED + FIELD VANE Y %)
£1= z 20| @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
1916]  Ground surface u 20 40 80 80 100 20 40 60 km3 JGR SA SI CL
00|  icE and WATER
191
190.0
1.6 SAND, some silt, some gravel, trace 190
clay, occasional cobbles and wood 5 ss 8 °
fragments
Loose to Compact
Brown
Wet
2| ss| 7 q 167 2
189 (SI+CL)
3 88 [} o
4| ss| 11 188 a
187
1866 S 4O 1
5.1 END OF BOREHOLE AT 5.1m UPON 075
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3' 3.,  Numbaers refer to 1535

Sensttivity 10

{%) STRAIN AT FAILURE



12711

ONTMT4S 6121(HLR).GPJ

Ministry of
Transportation

Ontario

155
Sensitivity %

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No DHL.-01 1OF 1 METRIC
W.P, 5076-05-00 LOCATION N 5061 699.9 E 230 771.7_Haris Lake Road Undefpass ORIGINATED BY _ES
HWY 69 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2009.08.24 - 2009,08.24 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |DENAMIC CONE PENETRATION
x _‘_(, puasTic  NATURAL ueun ~ REMARKS
- £ S s MOISTURE wre] £ F 8
5 wl<s| & 20 40 60 80 100 CONTENT PR
2| & ulzgE| z e wp w w | 58 | cransze
ElE| W 312 5| © |SHEAR STRENGTH kPa
ELEY DESCRIPTION = e 2]1z8| E e DISTRIBUTION
DEPTH g 2l t 5138| £ |0 UNCONFINED  + FIELD VANE Y %)
ElZ z|g° D |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
192.3]  Ground surface w 20 40 60 8 100 20 40 60 kN/m3 JGR SA SI CL
0.0 DCPT from surface.
192
191
190
\
ao \
188.9 189
3.4 END OF DCPT AT 3.4m UPON
REFUSAL ON PROBABLE,
BEDROCK.
+3,><3: Numbers refer to



127111

ONTMT4S 6121(HLR).GPJ

Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No DHL-02 1OF 1 METRIC
W.P. 5076-06-00 LOCATION N 5061694.9 E 230773.7 Haris Lake Road Underpass ORIGINATED BY ES
HWY &9 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILEDBY __AN
DATUM _Geodetic DATE 2000.08.24 - 2000.08.24 CHECKED BY ___ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANGE PLOT — ~ REMARKS
K e ] (- (Y
5 wl<8] & 20 40 60 80 100 CONTENT Z0
216 wis2| 2z 1 ! L . : wp w wo |l 59 | eransize
ELEV Tyt w 31951 © ISHEAR STRENGTHkPa A o DISTRIBUTION
DESCRIPTION 1= L5z E
DEPTH <3 b S5138] < |o UNCONFINED  + FIELDVANE Y %)
E1Z Z|&C| © |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.2 Ground surface u 20 40 60 80 100 20 40 60 kN/m3 |GrR sA sI CL
0.0{  DCPT from surface.
192
191 L
\
\\
190.2
20 END OF DCPT AT 2.0m UPON
REFUSAL ON PROBABLE
BEDROCK.
+3 3. Numbers refer to

Sensitivity

20
‘5?55 (%) STRAIN AT FAILURE




127111

ONTMT4S 6121(HLR).GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No DHL.-03 10F1 METRIC
W.P. 5076-06-00 LOCATION N 5061 690.1 E 230 776.7 Haris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __AN
DATUM _Geodestic DATE 2009.08.24 - 2009.08.24 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & W JRESISTANCE PLOT rsre | NATURAL - - REMARKS
v MOISTURY I
= wlEZ 3 20 40 8 100 | e W] ED &
215 Glzg| z ! . . — wp w w| 38 | oramsize
ELEV Elai d 2126 2 ISHEAR STRENGTHKPa e DISTRIBUTION
DEPTH DESCRIPTION 13| £ | 5|83 £ |o unconrned  + FiELDVANE y )
=1z Z|EC| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.1 Ground surface u 20 40 60 80 100 20 40 80 kNm3 |GR SA st CL
00
DCPT from surface. 192
191
190
189 \
188 J
1868 187
5.3 END OF DCPT AT 5.3m UPON
REFUSAL ON PROBABLE
BEDROCK.
+ 3 x Numbers refer {o

Sensitivity

20
‘5‘35 (%) STRAIN AT FAILURE



127111

Ministry of =
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No DHL-04 10F1 METRIC
W.P. 6076-06-00 LOCATION N 5061 699.2 E 230 767.2 Haris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test {DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2009.08.24 - 2009.08.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w W IRESISTANCE PLOT NATURAL b REMARKS
E_‘ W 5 PLASTIC MOISTURE LQuio - x
[ wnlsgl & 20 40 60 8O 100 BT conar WML 5 O &
Sigl o | YIZE| 2 e e S wp w we| 58 | cransize
ELEV & o o :(J g a g SHEAR STRENGTH kPa [ DISTRIBUTION
DERTH DESCRIPTION E 2l & 5123] £ |o UNCONFINED  + FIELD VANE Y %)
ElZ zlg° G | QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.3]  Ground surface w 20 4 60 80 100 20 40 60 kN/m 3 |GR SA st CL
00|  pCPT from surface. \
192
191
180 ™,

8Q
89

187

186

185 \

184.1

8.2 END OF DCPT AT 8.2m UPON
REFUSAL ON PROBABLE
BEDROCK.

ONTMT4S 6121(HLR).GPJ

20
3 3. Numbers referto
A Sensivity 1585 (%) STRAIN AT FAILURE




12711

ONTMT4S 6121(HLR).GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No DHL-05 10OF 1 METRIC
W.P. __ 5076-06-00 LOCATION N 5061695.2 E 230 768.8 Haris Lake Road Underpass ORIGINATED BY _ES
HWY __ 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __AN
DATUM _Geodetic DATE 2009.08.24 - 2009.08.24 CHECKED BY __ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |ReSISTANCE PLOT ATURAL - REMARKS
|u_" @® S PLASTIC isTuRe US:'D ~ I
= wlsdl & 20 40 60 8 100 UM conTenT "1 zo &
Sle wlzEl =z e et Epet S wp w w| 58 | cramsize
ELEV t ) "é_" El % a 8 SHEAR STRENGTH kPa [ V— DISTRIBUTION
DEPTH DESCRIPTION S|13| = | 5|838| = |0 UNCONFINED  + FIELDVANE y )
ElZ zlgo é © QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.2]  Ground surface « 20 40 80 8O 100 20 4 60 kNm 3 |GR SA SI CL
0.0 DCPT from surface. \
192
191
190 K
189
188
'\
\\
187.2
5.0 END OF DCPT AT 5.0m UPON
REFUSAL ON PROBABLE
BEDROCK.
+3 x 3. Numbers referto

Sensitivity

20
‘5%’5 (%) STRAIN AT FAILURE




12777111

ONTMT4S 6121(HLR).GPJ

R
Ministry of
Transportation
Ontario . ‘

THURBER
RECORD OF BOREHOLE No DHL-06 10F 1 METRIC
W.P. 5076-06-00 LOCATION N 5061691.2 E 2307704 Haris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodetic DATE 2009.08.24 - 2009.08.24 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w R GONE EENETRATION .
w b4 PLASTIC uauio [ = REMARKS
= @ b i MOISTURE wl e
= wnl<8] @ 20 4 60 80 100 CONTENT u O &
S1g wl=gl =z e wp w wi| 5% | cransize
ELEV tlm| & 31981 © |SHEARSTRENGTH kPa
DESCRIPTION cls| 5| £152) & R DISTRIBUTION
DEPTH g3 fa > 13 8| < |© UNCONFINED  + FIELD VANE y %)
El- z1g©O| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
192.0]  Ground surface u 20 4 60 8 100 20 40 60 kN/m3 |GR SA s CL
00 162

DCPT from surface.

191

|
\

189 ™~

187.9 188 \

4.1 END OF DCPT AT 4.1m UPON
REFUSAL ON PROBABLE
BEDROCK.

3. Numbers refer to 2
X7 Senstlivity ‘5*?0’5 (%) STRAIN AT FAILURE




1217111

ONTMT4S 6121(HLR).GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No DHL-07 1 OF 1 METRIC
WP, 5076-06-00 LOCATION N 5061687.1 E 230 772.0 Harris Lake Road Underpass ORIGINATED BY ES
HWY _ 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __ AN
DATUM _Geodetic DATE 2009.08.24 - 2009.08.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT ATURAL — REMARKS
[EN7] S PLASTIC  sTURE veuo | 3
E nlss| @ 20 40 60 80 100 | omw WM Z O &
Slel L, | 4lzEl z T e e I . w w | 5% | cramnsize
ELEV N B g 2]28| & [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTIO S13| k| 5|338]| 5 |o unconrnen  + FiELDVANE y )
£z z|g© § |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
191.8|  Ground surface u 20 40 60 80 100 20 40 60 kN/m3 [GR SA SI CL
0.0 DCPT from surface.
191
190
189 \7
188 \<
187 \
4/
186.1
57 END OF DCPT AT 5.7m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
+3.X3: Numbers refer {o 15¢5

Sensilivity

10

{%) STRAIN AT FAILURE




12/711

ONTMT4S 6121(HLR).GPJ

- .
¥r|‘2;\ssw;ﬁon . l
Ontario THURBER
RECORD OF BOREHOLE No DHL-08 10F 1 METRIC
W.P. ___ 5076-06-00 LOCATION N 5061696.6 E 230 763.4 Harris Lake Road Underpass ORIGINATED BY _ES
HWY __ 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __AN
DATUM _Geodetic DATE 2009.08.24 - 2009,08,24 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ Y |RESISTANCE PLOT NATURAL - REMARKS
o 5 m‘rsrm MOISTURE vavoy o
5|« glESI 2 |2 4 @ & o |W e M 28
gl 2 GRAIN SIZE
ELEV E gl &l 218 5 2 |SHEAR STRENGTHkPa D E DISTRIBUTION
DEPTH DESCRIPTION s|13| ¢ | 5|38] £ |o uvconrmeo  + FieLDvANE y )
Bz Z|E°| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.1 Ground sudface u 20 40 60 8 100 20 40 60 kvm3 |GR SA sI CcL
0
o DCPT from surface. |
191
160
89 /
188
187 L
186.0
6.1 END OF DCPT AT 6.1m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
+3 . Numbers refer to 15¢5

Sensitivity b4

(%) STRAIN AT FAILURE




127111

ONTMT4S 6121(HLR).GPJ

- AR
¥r|2:\ss$yon?tfation . l
Ontario

THURBER
RECORD OF BOREHOLE No DHL-09 10F1 METRIC
W.P. 5076-06-00 LOCATION N 5061691.1 E 230 764.5 Haris Lake Road Underpass ORIGINATED BY ES
HWY 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY AN
DATUM _Geodelic DATE 2009.08.24 - 2009.08.24 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [DTNAMIC CONE PENETRATION -
w < PLASTIC ueuio = REMARKS
g 24 S MOISTURE 4- T
= wnls8| @ 20 40 60 80 100 il CONTENT wTE 3 0 &
Sl al=gl = 1 . . . 4 wp w w| 2% | cransize
ELEV il W | 2l25! & |SHEARSTRENGTHkPa
DESCRIPTION [~ <2z E | DISTRIBUTION
DEPTH E 5| ¢ 31238 < |0 UNCONFINED  + FIELD VANE ¥ %)
E1< zlg° @ ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
191.8|  Ground surface w 20 4 60 80 100 20 40 60 km3 |GR SA SI CL

0.0 DCPT from surface.

181

190

189 \

187

186 \

\
185.1 ™~
6.8 END OF DCPT AT 6.7m UPON
REFUSAL ON PROBABLE
BEDROCK.
20
+ 3, x 3. Numbers refer to 15¢5

Sensitivity ° (%) STRAIN AT FAILURE




127111

ONTMT4S 6121(HLR).GPJ

[
Ministry of
Transporlation . ‘
Ontario THURBER
RECORD OF BOREHOLE No DHL-10 10F 1 METRIC
W.P. __ 50760600 LOCATION N 5061686.0 E 230 766.6 Hanis Lake Road Underpass ORIGINATED BY _ES
HWY __ 69 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __ AN
DATUM _Geodetic DATE 2009.08.24 - 2009.08.24 CHECKED BY ___RPR
SOIL PROFILE SAMPLES | o | w [RESSTANCE PLOT CIRATION
« Y one MR ~ | REMARKS
2 o i MOISTURE =
5 n|$8| 20 40 60 80 100 ™™ comwr W 5O &
21 Lizg| z ! L . 1 1 wp w wi| 2 ¥ | cramsize
B ¥ 1] 32]1258] © |SHEARSTRENGTHkPa
ELEY DESCRIPTION S EIR R EIEEL - e DISTRIBUTION
DEPTH 5|3 5|238| £ |o UNCONFINED  + FIELD VANE y %)
£l % zlgo @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
191.7]  Ground surface w 20 40 60 80 100 20 40 60 km3 {GR SA SI CL
00} DCPT from surface.
191
190
189
188 />
187 /\
186.0
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Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

Appendix B

Laboratory Test Results
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GRAIN SIZE DISTRIBUTION - THURBER 6121(HLR).GPJ 4/15/11

Hwy 69 Four-Laning North of Hwy 529
GRAIN SIZE DISTRIBUTION

FIGURE B1

SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches
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GRAIN SIZE, mm
SILT and CLAY FINE *MED[UM | COARSE FINE ] COARSE | omm
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HLR09-01 4.88 187.06
4] HLR09-01 6.95 184.99
A HLR09-03 4.84 187.04
* HLR09-04 0.91 191.04
® HLRO09-05 4.88 186.88
Lo HLR09-09 1.32 190.04
W.P# .5076-06-00........

Prepared By .MFA . .................
CheckedBy RPR..................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6121(HLR).GPJ 4/15/11

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE B2
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SILT and GLAY FINE } MEDIUM l COARSE FINE COARSE | opoi &
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HLR09-19 1.07 190.47
X HLR09-19 411 187.42
A HLRO09-19 7.62 183.91
* HLRO09-20 6.40 185.57
WP# .5076-06-00........

PreparedBy MEA. .................

Checked By .

RPR............

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6121(HLR).GPJ 4/15/11

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE B3
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SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HLR09-03 3.35 188.52
m HLR09-04 2.34 189.62
A HLR09-05 1.75 190.00
* HLR09-05 3.35 188.40
® HLR09-06 411 187.72
Lo HLR09-10 1.45 190.02

W.P# .50176-06-00........
PreparedBy MFA.................
CheckedBy .RPR.................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6121(HLR).GPJ 4/15/11

Hwy 69 Four-Laning North of Hwy 529

GRAIN SIZE DISTRIBUTION

FIGURE B4
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® HLR09-10 3.89 187.58
m HLR09-11 2.79 188.70
A HLR09-11 4.01 187.48
* HLR09-15 2.49 188.94
® HLR09-17 157 189.93
& HLRO09-17 3.40 188.10
W.P# .5076-06-00.........

THURBER




Hwy 69 Four-Laning North of Hwy 529
GRAIN SIZE DISTRIBUTION

FIGURE B5

GRAIN SIZE DISTRIBUTION - THURBER 6121(HLR).GPJ 4/15/11

SAND (some silt to silty)
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SYMBOL BOREHOQLE DEPTH (m) ELEV. (m)
e HLR09-19 2.59 188.94
X HLR09-20 4.11 187.85
A HLR09-21 0.84 190.89
* HLR09-22 2.54 189.10
W.P# .5076-06-00........ . l
PreparedBy MFA.............. ... THURBER
Checked By . RPR




GRAIN SIZE DISTRIBUTION - THURBER 6121(HLR).GPJ 4/15/11

Hwy 69 Four-Laning North of Hwy 529

FIGURE B6
GRAIN SIZE DISTRIBUTION
SILT (some sand to sandy)
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SYMBOL BOREHOLE  DEPTH (m) ELEV. (m)

® HLR09-16 2.67 189.03
x HLR09-18 2.18 189.29

W.P# .5076-06-00........

CheckedBy .RPR..................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 6121(HLR).GPJ 4/15/11

Hwy 69 Four-Laning North of Hwy 529
GRAIN SIZE DISTRIBUTION

FIGURE B7
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PreparedBy MFA. ... .
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THURBALT 6121(HLR).GPJ 4/15/11

Hwy 69 Four-Laning North of Hwy 529

PLASTICITY INDEX
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TABLE 1 -Point Load Test Results

HARRIS LAKE ROAD UNDERSPASS
HWY 69 FOUR-LANING
FROM THE SOUTH JUNCTION OF HIGHWAY 69 AND HIGHWAY 529 TO NAISCOOT LAKE

19-5161-21

HLR09-01

DEPTH

FT.

IN.

METERS

FORCE
(kN)

AXIAL /
DIAMETRIC

DIAMETER
(mm)

LENGTH
(mm)

CONCLUSIONS

0 8302 AVERAGE| MAX| MIN
24847 RUN #1: 157 157 | 157
552 RUN #2: 139 188 | 74
5.22 |RUN #3: 93 2481 5
\ i
'HLR09-04 DEPTH FORCE| AXIAL/ |DIAMETER|LENGTH| UCS
FT. [ IN. [METERS]| (kN) |DIAMETRIC| (mm) (mm) | (Mpa) CONCLUSIONS
| 9] 236 | 205 | A | 47.08 53.99 | 161.11
AVERAGE MAX | MIN
168 205 | 153
138 261 | 94
190 266 | 141




TABLE 1 -Point Load Test Results

HARRIS LAKE ROAD UNDERSPASS
HWY 69 FOUR-LANING
FROM THE SOUTH JUNCTION OF HIGHWAY 69 AND HIGHWAY 529 TO NAISCOOT LAKE

19-5161-21
HLR09-05 DEPTH FORCE| AXIAL/ |DIAMETER|LENGTH| UCS
FT. [IN. [METERS| (kN) |DIAMETRIC| (mm) (mm) | (Mpa) CONCLUSIONS
190 ¢
1] 582 | 275 A 47.40 57.36 | 205.14
s 5 | 12667 14055
737 | 245 A | 4744 | 43.66 |225.66
). 48 190 . D | 4742 | 10977 1980 AVERAGE| MAX | MIN
0 A 44.05 | 21029 [RUN#1:| 203 | 205 | 201
8650 190 D 10220 20156 RUN#2:| 171 | 195|130
853 | 21.0 A 42.46 | 198.62|RUN#3:| 196 | 226 | 141
l l
HLR09-07 DEPTH FORCE| AXIAL/ |DIAMETER|LENGTH| ucs
FT. | IN. [METERS| (kN) |DIAMETRIC| (mm) (mm) | (Mpa) CONCLUSIONS
AVERAGE| MAX | MIN
128 | 161 | 85
121 164 | 81
142|182 80
| |




TABLE 1 -Point Load Test Results

HARRIS LAKE ROAD UNDERSPASS
HWY 69 FOUR-LANING
FROM THE SOUTH JUNCTION OF HIGHWAY 69 AND HIGHWAY 529 TO NAISCOOT LAKE

HLR09-08

19-5161-21

DEPTH

FORCE

METERS

(kN)

AXIAL /
DIAMETRIC

DIAMETER
(mm)

LENGTH
(mm)

CONCLUSIONS

AVERAGE| MAX| MIN

191 191 1191

146 160 | 125

156 194 1 131

181 211 1162

HLR09-09 DEPTH FORCE| AXIAL/ |DIAMETER{LENGTH| UCS
FT. | IN. [METERS| (kN) |DIAMETRIC {mm) (mm) | (Mpa) CONCLUSIONS

AVERAGE| MAX | MIN

156 156 | 156

163 207 | 74

186 244 | 158




TABLE 1 -Point Load Test Results

HARRIS LAKE ROAD UNDERSPASS
HWY 69 FOUR-LANING
FROM THE SOUTH JUNCTION OF HIGHWAY 63 AND HIGHWAY 529 TO NAISCOOT LAKE

19-5161-21
HLR09-12 FORCE DIAMETER ucs
FT. METERS| (kN) |DIAMETRIC| (mm) (Mpa) CONCLUSIONS
AVERAGE| MAX| MIN
182 [ 213|153
206 | 226 | 171
194 | 259 | 104
HLR09-15 FORCE DIAMETER ucs
FT. | IN. |METERS| (kN) |DIAMETRIC| (mm) (Mpa) CONCLUSIONS
3 | 16.0 5017 )
ool s B | Uy
599 | 23.0 50.28 218.90
174 | 219 | 150
172 | 226 99
197 | 197197




TABLE 1 -Point Load Test Results

HARRIS LAKE ROAD UNDERSPASS

HWY 69 FOUR-LANING

FROM THE SOUTH JUNCTION OF HIGHWAY 69 AND HIGHWAY 529 TO NAISCOOT LAKE

19-5161-21
HLR09-15 DEPTH FORCE| AXIAL/ |DIAMETER|LENGTH| UCs
FT. | IN. |[METERS| (kN) |DIAMETRIC| (mm) (mm) | (Mpa) CONCLUSIONS
AVERAGE| MAX| MIN
,, 172 | 235|112
25 | 1 | 7.65 8.2 D 37.44 96.34 | 123.26 |RUN#2:| 166 | 211 | 113
RUN#3:| 145 | 166 | 123
HLR09-18 DEPTH FORCE| AXIAL/ |DIAMETER|LENGTH| UCS
FT. | IN. |METERS| (kN) |DIAMETRIC| (mm) (mm) | (Mpa) CONCLUSIONS
_RUN#L 1488 O D | 5066 | 166000 11853
14 | 0 D  50.68 | 260.00 | 136.32
a9 D | 5055 drer | 1200
15 | 9 D 50.55 | 267.00 | 156.68
AVERAGE | MAX | MIN
135 | 157 | 119
138 | 177 | 111
RUN#3:| 208 | 208 | 208




Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

Appendix C

Foundation Comparison

THURSBER
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Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

Appendix D

List of SPs and OPSS, and Suggested
Text for Selected NSSP

THURRBER



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

1. List of Special Provisions and OPSS Documents Referenced in this Report
e OPSS 903, November 2009
e OPSS 903.07.02.07.03.03
o SP206S03, dated July 2007
e OPSS 804, November 2010
e OPSS 902, November 2010
e OPSD 3101.200.
e SP 110S13 “Amendment to OPSS 1010, April 2004”.
o OPSS 501 dated November 2010.
e OPSD 3101.150
e OPSD 3101.200

THURBER



Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

Appendix E

Figure
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TABLE 1
MTO SEIVE DESIGNATION PERCENTAGE PASSING
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Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

Appendix F

Slope Stability Output

THURBER
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Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

Appendix G

Site Photographs
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Highway 69 Four Laning: South junction of Hwy 529, northerly 15 Km
Harris Lake Road Underpass

Appendix H

Drawing

Borehole Locations and Soil Strata

THURBER
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