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FOUNDATION INVESTIGATION REPORT
for
Proposed High Mast Lighting
Highway 400
From North of Langstaff Road northerly
to just south of Major Mackenzie Drive
W.P. 475-91-00 Site No. N/A
Ministry of Transportation, Ontario, Central Region

1. INTRODUCTION

Strata Engineering Corp. has been retained by the Geotechnical Engineering Section, Central Region,
Ministry of Transportation, to investigate the foundation conditions for proposed high mast lighting
along the centreline of Highway 400, from north of Langstaff Road to south of the Major Mackenzie
Drive Interchange. High mast lighting presently exists along the centreline median of Highway 400to a
few hundred metres north of Langstaff Road. The proposed high mast lighting will continue northerly
from the present termination of the existing high mast lighting standards. Generally, the existing
standards are spaced ~150 m apart. It is presumed that the proposed high mast lighting standards for
the current project will also be spaced at roughly 150 m. For this reason, boreholes were drilled at 300
m spacing, to provide a wide coverage of existing subsurface conditions, since the exact location of each
proposed high mast lighting standard was not known at the time of the field investigation, and remains
unknown at the time of submission of this report.

This report contains the factual information obtained from a number of boreholes drilled between
Stations 15+000 and 17+800, centreline chainage, Highway 400 existing. Subsurface information from
other foundation investigations within the project area was obtained from the GEOCRES data base files
of the Pavements and Foundations Section, Engineering Materials Office, MTO, and is referenced in
this report.

Subsurface information from previous investigations by the Ministry and others should be included in
any contractual documents provided to potential bidders, so as to avoid the appearance of withholding

available information.
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2.0 DESCRIPTION OF SITE AND GEOLOGY

The site is located along Highway 400 in the Town of Vaughan, Regional Municipality of York. The
project location extends from Station 15+000 northerly to Station 17+800. The topography of the area
is generally flat to gently undulating on either side of the highway. The profile grade of the highway
increases by ~ 17 m from south to north within the project limits. Drainage is generally towards the

southeast,

The subject section of highway is located within the Peel Plain physiographic region of southern Ontario
(Chapman and Putnam, 1984, 3rd edition, Special Volume 2, Ministry of Natural Resources), which
consists of level to undulating tracts of clayey glacial till soils. Such soils cover major portions of land
within the Regional Municipalities of York, Peel and Halton. The clayey glacial tills are presumed to
have been derived from moraines, interspersed with non-cohesive silts and sands from interstadial stages
of Wisconsinan glaciation., The bedrock in this area is mapped as the Dundas-Meaford shale of

Paleozoic age, and occurs at depths of over 70 m below prevailing ground level.

Highway 400 through the project area is a basic six lane divided urban freeway. The multi-lane core-
collector system of Highway 400, from its south junction with Highway 401 terminates just north of
Langstaff Road, North from this location, Highway 400 is a basic divided six lane facility with an
urban cross-section. The southern portion, south of the southern limit of this project, has a tall wall
concrete median barrier with which are associated the existing high mast lighting standards.
Northwards, the median has a steel box beam guiderail. It is presumed that the box beam guiderail will
be replaced with a tall wall median concrete barrier in conjunction with the erection of the proposed
high mast lighting standards.

3.0 PROCEDURES

The field work for this project was carried out on 1998 09 03 and 04. Field work was not permitted on
weekends and within designated timings on weekdays. Full traffic protection was pfovided to close off
the inside lane (Lane 1) in the northbound direction for work performed on 1998 09 03 and Lane 1 in
the southbound direction on 1998 09 04. Crash trucks were provided, as required by Ministry protocol

for such work. No incidents occurred, and the public was never placed in danger.
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Boreholes were drilled at locations indicated in Table 1 using a truck mounted CME 55 drill, equipped
with solid stem augers. Upon completion of drilling and sampling, and after observation of groundwater
conditions, each hole was backfilled with the native soil cuttings, which were compacted with the
hydraulic power of the machine. Final capping off consisted of cold mix asphalt, placed and compacted
flush with the existing pavement surface.

Table 1 - Location of Boreholes and Final Depths

BH No. Station CL offset Coordinates Depth (m)
Main Lanes
1 15+000 14 mRt N:4853011 E: 301 161 11.1
2 15+300 1.5mRt, N:4853310 E:301141 9.6
3 154600 14mRt, N:4 853609 E: 301120 8.1
4 15+900 I.5mRt. N: 4853909 E: 301099 8.1
5 16+600 1.5mRt. N: 4854606 E: 301052 9.6
6 16+900 1.5mRt. N:4 854906 E: 301030 1.7
7 17+200 1.5mlLt. N:4 855205 E: 301008 8.1
8 17+500 1.5 mLt. N: 4855504 E: 300986 8.1
9 17+800 1.5mLt. N: 4855804 E: 300969 3.1

Rutherford Road Interchange
10 10+375 Ramp W-N, inside shoulder =~ N:4 854 138 E: 301 188 8.1

11 10+380 Ramp E-S, inside shoulder N: 4854342 E: 300986 9.6
* CL Offset refers to offset from the median centreline of Highway 400,

Groundwater observations were made in the boreholes during sampling and immediately after

completion,

The station chainages were the same as those used for a pavement widening investigation within the
project limits, where the stations were marked off by Strata personnel using known stations at structure

locations.
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Borchole locations with respect to north and east coordinates were determined by scaling off a
"Preliminary Only" 1000:1 scale plan, supplied by the Ministry. Ground elevations at borehole

locations were interpreted from contour lines shown on the same plan.

Sampling was performed in each borehole at depth intervals ranging from 0.75 m to 1.5 m, in the
Standard Penetration Test (ASTM D 1586), with the accompanying N values being noted in blows/0.3
m. No soft cohesive soils were encountered which required the taking of relatively undisturbed thin

walled tube samples, or which required in situ vane shear device measurements of the undrained shear

strength,

Recovered samples were classified in the field in accordance with the Unified Soil Classification System
(ASTM D 2487) and placed in moisture proof zip-lock bags for subsequent visual examination under
controlled conditions in the laboratory. Based on the visual laboratory examination, some samples were
assigned testing for moisture content, grain size distribution, Afterberg Limits and unit weight
determinations. Al samples designated for such testing were delivered to the Agra Earth and
Environmental Laboratory in Scarborough, a Ministry approved laboratory for such testing. The
results of testing by Agra Earth and Environmental are appended.

Borehole logs have been prepared in accordance with Ministry protocol, and are also appended, along
with pertinent figures.

4.0 SUBSURFACE CONDITIONS

4.1 Summary

The subsurface stratigraphy consists of asphaltic concrete pavement of the paved shoulders, over sand
and gravel (or granular base and sub-base), followed by a generally cohesive fill and topsoil, overlying
the natural soil which is a clayey silt glacial till, interspersed at depth with silt and éilty sand to sandy
silt layers.

Details follow.
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4.2 Bituminous Pavement
The thickness of asphaltic concrete encountered in the holes drilled along the inside shoulder of

Highway 400 varied from 50 mm to 280 mm, depending on where the hole was drilled with respect to
the full depth partially paved shoulder which extends out from the inside main lane, Lane 1. The thicker
asphalt was encountered in holes which were drilled closer to the inside edge of Lane 1.

4.3 Fill Material

The asphaltic concrete is underlain by a sand and gravel (or base and sub-base material) whose
thickness varies from 0.4 m to 2.0 m. Some sandy materials encountered in some hole may be backfill
to a centreline storm sewer. The sand and gravel fill material was found to be generally loose to
compact, as evidenced by N values of 8 to 29 blows/0.3 m, with one value of 47 blows/0.3 m being
observed in Borehole 10, which indicated a dense state. The grain size distribution curves for some
samples from this stratum are provided in the appendix, and are noted as per cent gravel, sand, silt and
clay in the Remarks column of the appended log sheets.

Below the sand and gravel fill, more fill material was encountered to depths between 2.4 and 4.3 m
below prevailing ground level. This fill generally consists of clayey silt, similar to the natural soil in
this area. The presence of topsoil below or within this material indicated it to be fill. Based on the
observed N values, the cohesive fill is considered to be generally firm to very stiff. Atterberg limits for
the fill material are shown in Figure 1, appended. The cohesive fill below the sand and gravel is
classified as a clayey silt of low plasticity (CL), with some zones being a silty clay of intermediate

plasticity (CI).

4.4 Clayey Silt (Glacial Till) )

The predominant natural soil within the study limits is a clayey silt glacial till containing some sand and
occasional gravel (CL), as shown by the Atterberg Limits of Figure 2. Clayey silt to silty clay soils were
encountered in Boreholes 5 and 11, The glacial till natural soil was encountered generally at depths of
2.4 mto 4.0 m below existing inside shoulder surface along the centreline of Highway 400 and at depths
of slightly over 4 m in the loop ramps of the Rutherford Road interchange.
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The clayey silt glacial till natural soil is interspersed with silt and fine sand seams which appear to be
discontinuous over the distances at which the boreholes were drilled.

4.5 Silty Sand to Sandy Silt

In Borehole 4 below elevation 217.4 m, and in Borehole 5 below elevation 215.9 m, a sandy silt to silty
sand deposit of glacial origin was encountered. Similar soil was encountered in Boreholes 10 and 11 at
the Rutherford Road Interchange. On the basis of the N values observed in these fine grained but non-

cohesive materials, the deposit is considered to be generally dense to very dense.

4.6 Groundwater Conditions

Observations of groundwater conditions were made during augering and sampling, and upon completion
of drilling and auger withdrawal. Free water was observed in Boreholes 1, 2, 5, and 7 immediately after
completion of boring and withdrawal of the auger flights. These are shown on the appended logs of
boreholes, However, they are not stabilized water levels. Had time permitted longer duration
observation at each hole, or had piczometers been installed for continued monitoring over a period of
time, the prevailing groundwater levels might have been noted as being quite different from those
indicated on the log sheets.

Previous borings and piezometer installations within the study area indicate that the long term
groundwater level may be close to the natural ground surface prior to filling to construct the highway.

Hence, groundwater levels may be present within 3 m to 4 m of existing pavement surface.
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5.0 DISCUSSION AND RECOMMENDATIONS

5.1 General

It is proposed to install high mast lighting standards between about Stations 15+000 and 17+800 along
the median centreline of Highway 400. The precise locations of such standards are not known.
However, it is assumed that they will be spaced 150 m apart. Hence, for specific pole design purposes,
reference may be made to the logs of holes nearest to the proposed lighting standard location.

5.2 Previous Investigations
The following foundation reports, available through the Ministry's GEOCRES data base, are considered

relevant to the present study:

GEOCRES No. 30M13-127 Foundation design reports for W.P. 527-91-01(B) for concrete culverts
between Stations 14+938 and 15+349 (Langstaff Road to Rutherford Road).

GEOCRES No. 30M13-128 Foundation investigation for a proposed triple cell culvert, 110 m north of
Langstaff Road, W.P. 527-91-01(A).

GEOCRES No. 30M13-109A Foundation investigation for proposed high mast lighting at the Highway
400 and Rutherford Road Interchange, W.P. 632-89-00.

GEOCRES No. 30M13-137 Foundation investigation for high mast lighting standards installed under
Contract 93-072 (W.P. 528-91-01), between Highway 7 to north of Langstaff Road.

Further subsurface information is also available from foundation studies performed in conjunction with
W.P. 164-79-04/05 (1985) and Foundations Section W.0. 89-11001 (1989).

A review of the subsurface conditions encountered in the above cited documents confirms the general

site stratigraphy inferred from the present investigation.
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5.3 Design

Loads from high mast lighting standards may be transferred to the subsoil by means of cast in place
concrete caissons taken down to the elevation required to provide the design lateral resistance. The
foundation design should be in accordance with the method outlined in the following technical

publications, for both cohesive and non-cohesive soils:

Brohms, B. B. 1964. Lateral resistance of piles in cohesive soil. ASCE Journal of the Soil Mechanics
and Foundations Division, vol. 90, SM 2, Paper 3285, March.

Brohms, B. B, 1964, Lateral resistance of piles in cohesionless soil. ASCE Journal of the Soil
Mechanics and Foundations Division, vol. 90, SM 3, Paper 3285, May.

Based on the current investigation, and a review of the available previous data, the calculated
parameters to be used for design of the proposed high mast lighting standards are indicated in Table 2,
which also provides values of the effective angle of internal friction, ¢', in degrees, for the cohesionless
natural soils; q, , the unconfined compressive strength of the cohesive soils, in KN/m? ; and, the unit
weight of the soils, v, in kKN/m®.

Note that below the prevailing water table, the buoyant unit weight, ¥, may apply, where y' = ¥ - Y,

where ¥, = 9.8 kN/m® = unit weight of water.

For design purposes, the top 1.2 m of soil support should be discounted completely, as the soil in this
zone is subject to freezing and subsequent loss of lateral resistance when thawed.

If some high mast lighting standards are to be placed in areas where grade raises are proposed, the
following parameters may be applied to granular fill materials, placed and compacted to minimum 95
per cent Standard Proctor density: ¢'=28°, and y=20.0kN/m’.
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Table 2R - Revised" Design Parameters - Caisson Foundations, Proposed High Mast Lighting, Hwy. 400

BH  Exist. GL®  Max. Elev.*  Soil Type &' deg. Qu KN ¥ - kN/m®
1 210.2 209.0 Cohesive Fill 80 19.5
206.7 Cohesive 200 20.0
2 211.1 209.9 Cohsive Fill 150 20.0
207.8 Cohesive 400 22.5
3 2159 2147 Cohesive Fill 120 20.0
212.9 Cohesive 600 23.0
4 222.4 2212 Cohesive Fill 120 20.0
218.8 Cohesive 600 23.0
2174 Non-Cohesive 36.0 21.0
5 2244 2232 Cohesive Fill 80 19.5
2204 Cohesive 200 21.0
2159 Non-Cohesive 36.0 22.0
6 223.0 221.8 Cohesive Fill 120 20.0
220.4 Cohesive 600 23.0
7 2222 2210 Cohesive Fill 120 20.0
219.2 Cohesive 500 22.0
8 2245 223.3 Cohesive Fill 80 19.5
222.1 Cohesive 600 23.0
9 2271 2259 Non-Cohesive Fill 280 19.5
2239 Cohesive 600 23.0
10 226.5 2253 Cohesive Fill 120 20.0
2224 Non-Cohesive 36.0 220
11 229.0 22738 Cohesive Fill 120 20.0
224.7 Cohesive 100 21.0
223.5 Non-Cohesive 36.0 22.0

a. Revised, per comments, MTO Foundations Section - includes fill design parameters (see accompanying letter, 1999 02 15).
b. Existing ground Level (Geodetic, m). ¢. Maximum elevation above which nio lateral support may be assumed.

SPECIAL NOTES WHEN USING FILL FOR DESIGN:
1. The design q, values shown above for cohesive fills should be reduced by 50 % for determination of lateral support.

2. The existing fill is not suitable for end bearing, In no case should a foundation unit be terminated within the fill,
regardless of the value of support obtained from the design parameters provided above.

3. The design parameters shown for the fill materials are applicable ONLY at the locations drilled. The fill can not
be relied upon to be present or to provide the required support at locations other than those drilled and for which
this table (Table 2R) is applicable.

4. High mast lighting standards located on sloping ground may need additional design information not included in
the Foundation Investigation Report or in this response to comments offered by the Foundations Section, MTO. For
standards located on sloping ground, use the lowest ground line surrounding the light standard as the ground
elevation, and deduct 1.2 m for frost protection from that elevation, before using any design parameters.
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6.0 CLOSURE ,
The foundation investigation was performed under the overall guidance of C, Mirza, P. Eng. The field

work was supervized by Gordon Lo, P. Eng., under the periodic supervision of C. Mirza. Drilling
services were provided by Master Soil Investigation Limited, Weston, Ontario. Traffic protection
services were provided by Trademark Safety Inc., Aurora, Ontario.

The subsurface conditions described in this report have been determined from borings and infrequent
sampling within each borehole. We assume no responsibility or liability for ground conditions which
may be different from those described at the locations drilled. Should changed ground conditions be
encountered at the locations drilled, we should be advised immediately so that we may assess the impact
of such changed conditions on the design parameters and construction.

Respectfully submitted:
STRATA ENGINEERING CORP.

5
Y <
C. Mirza, P. Eng., Senior Principal %", °

Report Distribution;
MTO Central Region Geotechnical Engineering Section - 6 copies
Strata File: $-98-417F - 2 copies
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OFFICE REPORT ON 5S0IL EXPLORATION

iQ

i

RECORD OF BOREHOLE No 1 METRIC
WP 425203200 LOCATION Sta.15+000 1.4 m Re. N:4 853 O1i; E: 301 161 ORIGINATED BY __GL
DIST GR AwY 400 SOREHOLE TypE  Truck Mount Solid Stem Auper compien By . I
DATUM ... Geodetic DATE ... 1998 09 03 cHECKED &Y M
DYNAMIL CONE PENETRATION
SON PROFRE SAMPLES g"" ‘:_('J RESISTANCE  PLOY MASTIC Worrosy 11OUD X
g2z L LT osy”, LImiT =0 REMARKS
51w 0 22 ¥ 20 40 60 80 190 W ‘°Cv‘" W Z3 &
L
ELEV SESERIPTIO 28| w| 3195 | & [SHEAR STRENGTH kP 1] T3 | craN siZE
BEeTH IPTION BB 21261 5 [ounconmmen v rmpvanNel oo conrenr o] Y DISTRIBUTION
g1z o |89 | & |oouecTmaxal x 1as vane ATER CONTENT (%) {%]
210.2|  Paved Shoulder @ f o 10 20 30 |kvm3 |oRr SA sict
0.01 230 mm Asphalt : 210
209.81  Sand and Gravel A
0.4 r
1188 |25
FILL
Brown clayey silt 2|ss |10 °
with some sand, gravel 208
Stiff - V. Stiff
Firm  Topsoil DL 31ss | 6 o
206.1 4 *y
3.5 Vgs -
A 1
g 206
W
1
. - 19,
Brown Clayey 5ilt 6/ Alss g2z = - 9.9
with some sand, A
ote. gravel /,
(Glacial Till) A1 1o
%
) 204
Stiff - Hard f 5|55 |9 3 20.0
4 )
.//.
e A1
Gray-Brown 11|,
Sandy Silt, Dense." 6 |88 | 35 NP 1 26 60 13
1R 202
Hard L
bg
i
1
1o
J17 s |33 b 22.9
//
1A
AT 200
b1 4]
// '
18lss |30 21.9
199.} d B
11.11 End of Boretwole
* Water level on
1998 09 03,

*3’ x5 Numbers refer to
Sansitivity

20
1545 {*) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Mirvstry
o

Trarmporistion
RECORD OF BOREHOLE No 2 METRIC
WP 475-91-00 LOCATION _Sta. 154300 1.9 m Re. N: & 853 310; E: 301 141 ORIGINATED BY _GL
DistT _CR Hwy 400 BOREHOLE TYPE id 5 Auper COMPILED BY JB
pAtuM __Geodetic paTE 1998 09 03 CHECKED BY ._CH
o W DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES £y 8 o Taics Pt Y - m% MRS
. w |50 P | 20 a0 ep w0 00 [T commm HWT g2 A
215l 1525 3 ' MY M T | oran sz
LELEV BESCRIPTION S| E| 2|58 | 2 |SHEAR STRENGIH MR DISTRIBUTION
DEPTH - 4 &1 % |ounconanen + FIELD VANE . ¥ B
gz 7. gu 3 e ouick rrAxiaL % 1ap vane |WATER CONTENT (%) _ %}
211,11 Pa 5 z o 1920 30 lwwnd |GR $A S1 CL
001" 280 mm Asphalt
™ Q.
Brown Silty sand, [N
Te. Gravel A
1185 1{20 3 7328
T R 1 2o
1.2
12| ss |18 o
FILL"
Brosm Clayey Silt .
and Silt, some sand . 2
Compact or V. Stiff/
207.8 : 208 ST 11478 7
4 . >4 3| 85157
3.3 B
rown ,
%
A
ot
J 23.2
Grey . /‘;/h ss |29 d i
. . 206
Clayey Silt with P
some sand, oce. v
gravel ol 1"
n / .
(Glacial Till) e
L1l 5 | 55 38 o
be
'/-,f 204
Very Stiff - Hard ’
o |1
Mile |58 16 q 4 2555 16
A
1
i
/}f 202
a1 .5 a4 7 188 |42 Hotd
9.6} End of Borehole
’ * Water Lavel on
1998 09 03

*

3, 45 ; Numbaers refer to
Sensitivity

0
1505 (%) STRAIN AT FAILURE
i}




OFFICE REPORT ON SOH EXPLORATION

@ 0'.
Tearisporiztion
Orsaricy

REVISED
RECORD OF BOREHOLE No 3 METRIC
WP 475-91-00 LOCATION Sta, 15+600 1.4 m Re. N: & 853 609; E: 301 120 ORMGINATED By OL
DIST__CR . HWY__ 400 BOREMOLE TYPE _Truck Mount Solid Stem Auger COMPILED 8Y JP
DATUM ... Geodetic parg 1998 09 03 CHECKED BY ..CY
w DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES %"z’ 5 RESISTANCE PLOT o masne AU ugu H% HEMARKS
. LT -
5l n | =2 2 0 40 69 80 w0 O R w, | 35 a
ELEV OESCRIPTIO Elgl w2 %% 5 |{SHEAR STRENGTH kPo PR ES D%ﬁ"?:guﬂéﬁq
IPTION sl sl =25 z
DEPTH = Q UNCONFINED + FIELD VANE . Y .
5 2| " Y gg % ® QUICK TRIAGIAL X LAB VANE WATER CONTENT (%) {%)
2159} Paved Showlder &~ : u 1020 3 ha/md |GRSA S1 Cl
0.0f 200 .
215,41 8 y
0.5 . 7
Brwon Fine Sand
214,94 . . Loose  _ _PAJi)ssiiz
1.0
FILL X
m Toost =1 2155 |16
150 mi Topspl 214
Brown Clayey Silt
to Silt, with sand,
oce. gravel -
212.9 Stiff - V. Stif
3.0 -
i G
Brown Clayey Silt £} 3 |ss |0
to Silt, with . //_
some sand, oce. 4587 212
gravel ,/o
{Glacial Till) ;/
1 1)
1] 9q 22.6
Hard WLls 155 |78
-
’:/
1 210
A
Grey k¢
s [ ss | 77 o 0 16 69 15
//:
-—---—mw:,-’:»‘
i
oce, wet sand ./5
° 6] ss |87 9 23.3
207.8 U 208
8.1| End of Borehole
# Borehole wet upon
completion, No free
standing water.

0
+3, x%: Numbers refer to 5 45 (%) STRAIN AT FAILURE
Sansitivity o




CFFICE REPORY ON S0iL EXPLORATION

Miessiry
of
Tranaporttion

REVISED

w P

475.91-00

RECORD OF BOREHOLE No 4

LOCATION _Sta,. 15900 1.5 RE,

Ni 4. 853 909;

E:.301 099

METRIC

ORIGINATED BY

DIST_CR _ WWY__ 400 BOREWOLE TYPE _Truek Mouot Sclid Stem Auper

1998 08 03

patum .beoderic

DATE

COMPILED BY
CHECKED B8Y

GL

JP
o

SOIL PROFILE

SAMPLES

DESCRIPTION

STRAT PLOT

Paved Shoulder

250 mn Asphalt/Grave !

FILL
rown Fine Sand, Tr.
Gravel, Compact

Topsoil

-

R

Brown Clayey
§ilt (Fill Material)

Stiff

mixed with some sand
Lrace organics

g

NUMBER
TYPE
GROUND WATER

WTOVALUES

COMNDITIONS

RESISTANCE FLOT

0 40 &0
H 1 )

DYNAMIC CONE PENETRATION

HATURAL
PLASTIC  ponsTyre  HNOUID
LT CONTENT LimIY

O UNCONFINED
» GUICK TRIAXIAL

ELEVATION SCALE

SHEAR STRENGTH kPa

+ FIELD VANE
X 1AB VANE

Wp w W,
[ o e |

WATER CONTENT {*%4)
0 20,3

UNLT
WEIGHT

N /m?

REMARKS
& v

GRAIN SIZE

DISTRIBUTION

(%)

GR SA §51 Ct

18

55 115

85 |11

Hard

Brown Clayey
5ilt to Silt, Tr. Sand
{Glacial Till) ¢

Very Dense

W

-

25 [50/8lem

Brown g

oce. fine sand
seams

Very Dense

PRI TN:
N

Sandy Silt 13

85 1s0/M

85 {63

cm

B
I
3]

220

218

20.2

21.0

216

068014

07718 35

End of Borehole

* Borehole dry upon
completion

3

-

y X

5, Numbers refer to
Sensitivity

20
1555 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOiL EXPLORATION

@)

of

Travspon dtion
Qntariy

’ REVISED
RECORD OF BOREHOLE No § METRIC
WP 475-91-00 LOCATION __Sta. 16+600 1,5 m Rt. N: 4 B854 606; E: 301 052 ORIGINATED BY _GL
DIST. CR. HWY. 400 BOREHOLE TYPE,_ Truck Mount Solid Stem Auger comeiep sy JP
patym _ GBeodetie BATE 1998 09 04 CHECKED BY _OM
" O JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES By | g |messmnce POT 2 lmanc WSS, vew t:% REMARKS
- w20 ¥ 26 40 60 80 1po |U™T cowtear i zZs a
O o Y] - 2 ) 1 L H 1 Wp W W‘, =}
ELEV SESCRIPTION BlE | 225 | & [sHeAr STRENGTH ko A A— E2 SRAN stz
i = - = —_ | N
BEFTH — 3 &1 5 o unconkned + FIELD VANE . y B
SEIRS g gu G | oucK TRIAKAL  x 1AB VANE WATER CONTENT {%) ™)
2244 Paved Shoulder » ? @ 102030 | kn/m3[GR SA $1 CL
J.U 50 mm Asphalt TEA
224.0  Sand and Gravel XA . 224
0.4 prown Fine Sand ’ '
223,14 toose ¥ 1lssis )
T TIO0 wim fopsoil o
[+]
FILL 2 185 |12 o
Brown Clayey silt
with sand, mixed 3 4% 9 222
with oee. topsoil ' e
Fion ~ Stiff 4 3% 7 4
| 22004 S
4.0 Brown B2
[V, P {3 220
Grey A8 55128 © +1 20,9
Ty
1
‘ ol 11
Clayey Silt with 1|
some sand, ocec. gtavafl//
(Glaeial Till) S b
et V6| ss |12 218 21.3
-1
=3
//
Stiff to ' .
V. Stiff /.,/; 71ss|26] L o
¢
215.9 1% 216
8.3 Grey Sandy $ilt to I
Silty Sand, Dense g
el o 2 38 45 15
214, S8 %S |43
9.8 nd of Borehole
* Water level on
1998 09 04 .

0
+3, x%; Numbers refer 1o 154 5 (o) STRAIN AT FALURE
Sensitivity 10



OFFICE REFORT ON SOIL EXPLORATION

q
%s

w P 4759100

RECORD OF BOREHOLE No 6

LOCATION _ Sta, 16+900 1.5 m Rt. N: 4 B854 906;

£: 301 030

METRIC

ORIGINATED BY GL

DIST___CR _ WwWY__ 400 . BOREHOLE TYpE Truck Mount Solid Stem Auger

COMPILED BY __ 1P

End of Borehole

* Borehole dry upon
completion

BATUM __Geodetic DATE .. 1998 09 04 CHECKED BY LM e
L PROFI WP ” o JDYNAMIC CONE PENETRATION
i OFe SAMPLES wuf“z" g |RESISTANCE PLOT . PLASTIC m,’;‘;:s:; uguie ,_E REMARKS
= 36! % 20 40 60 80 oo LT sentew AR z2
Ol a = . 1 : ] 1 1 Wp W w, | ow &
ELEV DESCRIPTION Z{wl w| 3|25 | & |sHEAR STRENGTH kPe D F | gran S1ZE
DEFTH JIELE {21881 5 [ounconnne  « re0 uANEL en content (ul] 7 DISTRIBUTION
. g1z 5 | &Y § | ouck TraxiaL  x 1AB vaNE W . %1
294,01 Paved Shoulder v - i 0 20 30 WN/miGR SA St CL
0.0 200
222.6}1 Sand and Gravel ~ *
OBl prown silty Sand P
&é%%w__mi_ﬂaﬁ.? —— K] 1185 1 9 222 25832 8
FIiLL
Brown Clayey Silt >< 2188 |15 °
with mixed topsoil
Firm - Stiff
2294 ] 3 {ss |10 b
bt 220
oyl 8| 88|36 q =
Brown /, E
_ M-
Clayey Silt with Py
: A
some sand, occ. 4l s iss | 103 g
<R 218
gravel P d
. 4
. - I
{Glacial Till) el
3
" R d el
Grey -/ '
LA
Hard / 216
P
213.3 R AT

+*

:!' x5+ Numbers refer 1o
Sensitivity

20
15-0-5 {*%} STRAIN AT FAILURE
10




OFFICE REPORT ON S50It EXPLORATION

Mirtitty
Toorn REVISED

RECORD OF BOREHOLE No 7 METRIC
w P 475-91-00 LOCATION Sta, 174200 1.5 m Lt, N: 4 855 205: F: 301 008 ORIGINATED BY Gt
pist __CR Hwy_ 400 BOREHOLE TYPE __ Truck Mount Solid Stem Auger COMPILED BY ___JF
DATUM __Gendetie DATE .....1998.09 03 cueckep sy @1
” W JOYNAMIC COME PENETRATION
SUHL PROFILE SAMPLES '-‘-"2 I | RESISTANCE PLOT ZM asTiC :gm:z . H§ REMARKS
$6| » 20 a0 60 8p 100 |UMT cowrint i 2O
8 - w 3; " ) h ) { 3 Wp W w, | 5w &
Erey DESCRIPTION & 1R 2 |28| O [sHEAR STRENGTH iPo R 3 SRAIN size
DEPTH - ol - I I Y |0 UNCONFINED  + HIELD VANE . B
AEI 5 gg g  GUICK TRIAKIAL % 1B vang | WATER CONTENT{%) 7 (%)
222.2] Paved Shoulder & ¢ @ 10, 20 30 | kN/w? |GR SA 51 CL
0.01 250 nm Asphalt
o 222
2917 Sand and Gravel £
0.5 _Brown )&
sa1.0] e Sand L1 ss s
1.2 FILL .
Topsﬁi::: & 2| 88|17
Brown Clayey silt 220
Very Stiff
219.2 A
3.0 (N ERETEL ° 22.2
//
B .
T OWIL /:
Clayey Silt with '/, 218
i
some sand, oce. oY | s ot N 22.1
gravel /'/ *w%”
T o
(Glacial Till) ;/’
:’f
e e L5 | o5 50705 om | 216 3
Very Hard A
1 14
W}
Grey r:
/4
vl
Helssia b bt 21.8
214.1
8.1

End of Borehole

* Water level on
1998 09 03

20
+3, x5 Numbers refer to 45 0 o 1ny STRAIN AT FAILURE
Sensitivity 10



EXPLORATION

OFFICE REPORT ON sSOH

i
ki

Trisnaporiation

End of Borehole

* Borehole dry upon
completion

REVISED
RECORD OF BOREHOLE No 8 METRIC
WP 475-91-00 LOCATION _§ta, 17+300 1.5 m Lt. N: 4 855 504 E: 300 986 ORIGINATED BY _GL
DIST__CR.___WwWY__ 500 BOREWOLE TYPE . Truck Mount Soil Stem Auper compiLgd 8y JP
DATUM Geodetic pAve __ 1998 09 03 CHECKED 8Y M
SOl PROEILE AMPLES o w DYNAMIC CONE PENETRATION
SAMPLE Wo | g |RESISTANCE PLOT nasie AU Gown | T | pEmARKS
o ] LT conrent LIMIT | = U0
e w | 2@ ¥ 20 40 &0 80 100 z =
Qle BloE| z bttt dWp - W W 5Y &
£Ley 19| wl 3|25 8 [SHEAR STRENGTH kPo it 2 | GrRaN SIZE
DEPTH DESCRIPTION w{E| 2| $|36] 5 |ounconmne  + FiEwD vANE oy |DISTRIBUTION
2|z L |89 & |»ouck rmaxal x Las vane WATER CONTENT (%) (%)
224.5] Paved Shoulder w ~ w 1 M4 wN/mAGR SA St CL
0.07_ 200 mm Asphalt
Loose Lo *
Compact ( 224
FILL
973,73 |Sand & Gravel o 1] s5}12 0 84 (16)
-2 Clayey Siit Y
oce. Topsoil inel. 2| ss] 7 o
) Firm
222.1
2.4 Ao 222
/
%
b
Brown 44131 85|59 byt 22,6
Clayey 8ilt with ¢
some sand, ocC. wd
gravel
.//
(Glacial Till) 1 220
14 ss |8 X 2.4
Hard .
c//
- ——tb
, (15 | 85|43 o 23.0
Grey }/ 218
/o;
;/
ol A
A
216.7 B
5148 [6rey Silt, V. Dense ‘H 6] 88|87 o 0 10 80 10
5.1

‘3, X% Numb?r_s refer to
Sensitivity

0
15 -5 {4} STRAIN AT FAILURE
10




OFFICE REPORT ONMN 50IL EXPLORATION

of
Yranspotiation

* Burehole dry upon
completion

REVISED
RECORD OF BOREMOLE No 9 METRIC
WP __475-91-00 LOCATION _Sta, 17+800 1.5 m Lt. N: & B55 804; E: 300 966 CORIGINATED BY GL
pist_ CR _ wwy_ 400 BOREMOLE TYPE . Truck Mount Solid Stem Auger compien sy _JP
DATUM ... Geodetic pate 1998 09 03 CHECKED BY M.
W | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | §m 2 | rEsisTance Plor masne :‘:;2:3;6 o s...‘i REMARKS
- - é% b 20 &0 60 80 g0 |UMWT cowtmnr WM 54 4
Qe w o P 0 h L ) 3 Wp W W, Dug.l
ELEV DESCRIPHON & 325 w § %’%—3 § |[SHEAR STRENGTH kPa RO Dc‘:gwr; ?%E
DEPTH - 212 28| 5 |0 uNcONAINED  + FIELD VANE . ¥ BUTION
5 3 - q %” S |4 uor Tria x 1ag vane WATER CONTENT (%) %)
227.11 Paved Shoulder ' 2 ¢ & 0 20 10 ki/m3 {GR 84 51 CL
0.0 75 ) s
226.5] Sand and Gravel AN *
0.6 FILL N
Brown Sand ‘A1 85120
Compact < 226
BT B
Brown Clayey silt ;4‘ 2|85:13
Eg A/
Brown Silty Sand, ’:SX
oce, fine gravel \{s
s
Compact -~ Dense L.
223.9 >< 224
3.2 PAN 3|88 42 = 23.3
Brown LA
{e} g/.
Clayey Silt with ke
some sand, occ. M s
gravel 101
) 1| 4] 8s |50/1F om e
{Glacial Ti11) A - 299
»
4B
./7
Hard 1y%
] 5] ss | 63 d 22,9
Gre q
4 {/
il
r 220
¥
1]
d 6]ss |82 © e 23.2
219.0 4
8.1] End of Borehole

+3 x5 . Numbers refer to
y x7
Sensitivity

20
1555 {%) STRAIN AT FAILURE
10




QFFICE REPORT ON SOl EXPLORATION

REVISED

475-91-00

RECORD OF BOREHOLE No 10

METRIC

* Borehole wet upon
completion at base.
No free standing
watet.

WP LOCATION __Sta. 10+375 E/PS Ramp W-N, Rutherford Rd. Interchanpe  ORIGINATED BY _GI,
DIST._CR. Hwy__ 400 BOREHOLE TyPE _Truck Mount Solid Stem N: 4 BS54 138; E: 301 188 (opmnen gy Jp
DATUM Geodetic DATE 1998 09 04 CHECKED BY _.CH
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | &, %’ RESISTANCE PLOT s VAR ] L E REMARKS
b o q?-%’ » 20 40 60 8o g0 |UMT content bmT i Sl A
(a8 B Wi e 2 ) ) 1 ) ] Wp W Wy ;;g
ELEV DESCRIPTION & g w g %é 5 |SHEAR STRENGTH kPo et D%n&s;ﬁ:éi
DEPTH T3 1261 5 lounconaned + FIELD VANE . ¥ b
Inside é z| " 5 %U T e QuIck TRIAXIAL % LaB VANE WATER CONTENT (%) {%}
oo & Gravel Shoulder v - w I 20 Kefm? [GR $A 51 CL
0.0 Dense ..‘:.'9
Granular A 4" 4 * (226
Crushed gravel with '&&.'_
225.4 some sand 4 1]ss | a7
1.1
Brown 2|85 | 10 g
Clayey Silt
FILL
3 |ss |18 224 3
Stiff 4 185 |12 -]
222.4 RS
1'&1
‘ 22 .
Light Brown 5 |ss |34 D 038 8
Silt
221,01 Dense
5.5 "?
Light Brown s
Silty Sand to 41 61 s8] 60 d
Sandy Silt o 1 220
{Glacial Till) ‘LI
Very Dense 1
81 « )
218.4 141 7)ss | 72 ° 040 55 5
8.1]  End of Borehole

+

3, 5 Numbers refer 1o
Sunsitivity

10

20
1545 (%) STRAIN AT FAILURE




OFFICE REPORT ON SOML EXPLORATION

Minisiry
()4

Tramporation
Ontano

RECORD OF BOREHOLE No 1) METRIC
WP 4759100 LOCATION _Sta. 104380 E/P Ramp E~5, Rutherford Road Interchanpe = ORIGINATED BY _ GL
N 4 854 3427 E: 300 986
DIST CR HwWY 400 BOREHOLE TYPE _Trnek Mount. Solid Stem Auger COMPILED  BY JR
DATUM Geodptic DATE 1998 09 04 CHECKED BY ..M
1L PROE MP o \_lj DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W | F [RessTANCE POT > easne AT o | o T REMARKS
40 g timst CONTENT LMY -0
51 e 0 3; 20 40 b0 80 100 W W W %m 2
ELEV BESCRIPTIO % w| 3|25 & [SHEAR STRENGTH wPo o ] T3 | cRAN SIZE
DEFTH RIPTION LHELZ 1S 1381 5 [ounconenen  « Fiew vane y |DISTRIBUTION
Inside 1K 5 %U § |e ouck TraxiaL  x 148 vaNE WATER CONTENT {%) {%)
229.0  Partial Paved Shldr{ % ¢ o 1020 30 (kd/ed lor sA SicL
0.0 ZAX) mm Asphialt
Granular A ':‘;;‘E' *
4ag o  Crushed gravel & sands.;
0.4 1[ss] 14 228
FILL
2488 17 P
Brown Clayey silt
3]85] 16 3
oce. topsoil
inclusions 276
41854 13 °
Stiff
22587
4,3 : ’
3 Brown Silty Clay & [
(Glacial Till) Afel 5] ss| 19
ig 224
2238 Very Stiff 1A
343
Light Brown '
side 61 85 133 o 058510
Tr. Fing Sand 222
7185179 o 068 5
Dense - V. Dense
220
219.4 8| 85190 o
S End of Borehbole
* Borehole bHttom
wet ~ no free
standing water

20
+3, x5 Numbers refer to 15 5 (v) STRAIN AT FAILURE
Sensitivity 6




Ocr 75, FF.5-21

60
50 pd
CH /
40 /
= Ct
g
Z
.. 30
U
2 ct LEGEND
20 o / BH SAMPLE | SYMBOL
[ | 4 2 ¢
10 4 [ |
/ 3 2 A
MH OH
10) A /
T T T KXY < 4 -
AR
' P M o1
ML 7 M oL
% 10 20 30 40 50 60 70 80 90 100
LIQUID LiMIT %
”‘ PLASTICITY CHART FIG No 1
. p -01-
Ontaro CLAYEY SILT (Fill) WP 475-91-00

Hwy 400 HML




Oct 75, FF-5-21

60
50 pd
CH /
40 /
* Cl
&
Z
. 30
S
g ot LEGEND
= v
+ BH SAMPLE | SYMBOL
20 /
‘ 1 4,8 o
° 2 4,7 o
/ 3 3 A
MH OH
X
10 - s rd 4 3
o / 5 5 +
N CL- mi N 6 4,6 .
WO Y \\\;\ b /' M1 o1 ? 4'6 -
ML 7ML oL 8 3.5 Y
% 10 0 30 40 50 50 70 9 4, 6 *
LIQUID UMIT % 5 & S
PLASTICITY CHART FIG No 2

Miniskry of
@ -Fransporialion

Ontario

CLAYEY SILT TO SILTY CLAY (Glacial Till})

WP 475-91-00

Hwy 400 HML




NOTE REGARDING AGRA LABORATORY TEST RESULTS

Agra Earth and Environmental have identified Borehole 10 as being at Station 16+100
and Borehole 11 as being at Station 16+400. These are the main lane chainages which
were used to identify samples in the field at the time of drilling, The hole locations
were tied into the appropriate ramp chainages after the field drilling program was
completed. There are no log sheets in this report for Station 16+100 and Station
16+400. There are log sheets for Borehole 10 (identified in Agra test report as Station
16+100) and Borehole 11 (identified in Agra test report as Station 16+400).

Highway 400 High Mast Lighting - Foundation Investigation Report



ENGINEERING GLOBAL SOLUTIONS

Client:- Strata Engineering

- & AGRA Earth & Environmental

AGRA Earth &
Environmental Limited
104 Crockford Blivd,
Scarborough, Ontario
Canada M1R 3C6

Tel (415) 751-6565

Fax (416) 7517592

Job# :- TT 98250

Project:- Hwy 400, High Mast Lightings- Laboratory analysis of soil samples.

Sample Identification Moisture Unit Atterberg Limits
Content Weight
Location Sample No. %) (N/m3) Plastic Liquid Plasticity | Remarks
Limit(%) Limit(%) Index(%)

Sta.15+000 2 16.2 - - - . -
Sta.15+000 3 24.0 - - . - .
Sta.15+000 4 23.5 19.9 16.8 34.3 17.5 CL
Sta, 15+000 5 23.7 20.0 . - . -
Sta. 15+000 6 10.8 . Non Plastic -
Sta. 154000 7 10.5 22.9 - - - -
Sta.15+000 8 15.8 21.9 14.9 229 8.0 CL
Sta.15+300 2 12.3 - . - . .
Sta. 15+300 3 17.4 - Non Plastic -
Sta.15+300 4 9.5 232 13.3 20.9 7.6 CL
Sta. 15+300 5 12.9 - . . . .
Sta. 154300 6 9.7 - - . - -
Sta. 154300 7 17.3 - 15.7 226 6.9 CL-ML
Sta. 15+600 2 20.8 - » “ - -
Sta. 15+600 3 9.6 - 11.0 17.4 6.4 CL-ML
Sta.13+600 4 9.9 22.6 - - - -
$ta, 15+600 5 14.6 - “ - - -
Sta. 15+600 6 8.3 23.3 - - - -
Sta. 15+900 2 20.8 202 18.4 30.8 214 CL
Sta.15+900 3 16.9 21.0 13.8 240 10.2 CL
Sta.15+900 4 18.3 - - - . .
Sta.15+900 5 115 - . - . -
Sta.16+100 2 19.3 - - - - -
Sta.16+100 3 10.3 . . . - .




ENGINEERING GLOBAL SOLUTIONS

Client:- Strata Engineering

€ AGRA Earth & Environmental

Job# :- TT 98250

AGRA Earth &
Environmental Limited
104 Crockford Blivd,
Scarborough, Ontario
Canada M1R 3C6
Tel (418) 751-6565
Fax (418) 7517592

Project:- Hwy 400, High Mast Lightings- Laboratory analysis of soil samples.

Sample [dentification Moisture Uit Atterberg Limits
Content Weight
Location No. (%) (N/m3) Plastic Liquid Plasticity | Remarks
Limit{%o) Lirait(%) Index(%)

Sta.16+100 4 1.1 - 17.6 36.0 18.4 CI
Sta. 16+100 5 20.3 - . - - -
$ta. 16+100 6 19.3 “ - “ - -
$1a.16+100 7 213 - . - . -
Sta, 16+400 2 13.2 - 4.7 259 11.2 CL
Sta. 16+400 3 20.1 - - - “ .
Sta. 16+400 3 12.4 - - “ - .
Sta.16+400 5 19.5 - 18.2 0.9 22.7 C1
$ta.16+400 6 17.5 - - - - -
Sta. 16+400 7 18.7 - - . - -
Sta. 16+400 8 16.8 - . - . -
Sta. 16+600 1 352 - - - . -
Sta, 16+600 2A 14.0 - - - . .
Sta. 16+600 2B 21.1 - . - - .
Sta. 16+600 3 255 - - . - -
Sta, 16+600 4 294 - - - - -
Sta. 16+600 5 16.5 20.9 15.8 37.3 217 Cl
Sta. 16+600 6 10.6 213 - - - -
Sta. 16+600 7 18.3 - . - - -
Sta. 16+600 8 17.0 - . . - .
Sta. 16+900 2 15.1 . . . - -
Sta.16+900 3 10.4 . - . - -
Sta, 16+900 4 9.6 “ 12.5 194 6.9 CL-ML
$ta. 16+900 3 9.3 - . . - .




AGRA Earth &
Environmental Limited
104 Crockford Blvd,
Scarborough, Ontario
Canada M1R 3C6

Tel (416) 751-6565

Fax (416) 7517592

" & AGRA Earth & Environmental

ENGINEERING GLOBAL SOLUTIONS |

Client:- Strata Engineering Job# :- TT 98250

Project:- Hwy 400, High Mast Lightings- Laboratory analysis of soil sampl

Sample Identification Moisture Unit Atterberg Limits
Content Weight
Location No. %) (N/m3) Plastic Liquid Plasticity Remarks
Limit(%) Limit(%) Index(%)

Sta, 16+900 6 9.1 - 12.9 21.2 83 CL
Sta. 17+200 3 11.4 222 - - - -
Sta.17+200 4 10.8 22.1 12.8 22,0 9.2 CL
Sta. 174200 5 9.0 - - - - -
Sta.17+200 6 10.5 21.8 13.9 16.6 2.7 ML
Sta.17+500 2 173 - - . . .
Sta.17+500 3 10.3 © 226 11.9 18.1 6.2 CL-ML
Sta.17+500 4 | 100 224 . . - -
Sta.17+300 5 11.6 23.0 12.3 20.1 7.8 CL
Sta.17+500 6 13.1 - - . » -
§ta. 17+800 3 1.1 23.3 - - - .
Sta.17+800 4 10.7 - 12.8 201 7.3 CL
Sta.17+4800 | 5 8.9 ne | - . . -
Sta.17+800 6 7.5 232 11.0 20.2 9.2 CL




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Earth & Environmental

SAND GRAVEL
CLAY & ST Fira ‘ Medium [ Coarsa Fine I Coarse
GAAIN SITE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
2 3 48 10 20 30 4030 gsum 150um J00um $00um Lismm  1.36mm 9.5 men 19.0 mon 375mm  BLOmm
100 T Syum | 108um 1500 425pm 850 1.00mm 475 mm Pimm | 283mm | 530md 750mm
M”'M ! °
o // o
- / =]
80 // 20
T s
10 // 30
$0 [e]
9 w0e
1 A :
" 50 A so:
: Y [~ SAMPLE DATA :
v - 3
¥ w0 A Borehole No. iSta, 154000 | %
/ ﬁ sample  No. 6
s0 / Depth v
// Elevation
// » » pr—
20 o Liquid Limit _ % 50
gl Plastic Limit 9
| Plasticiy .
Y WoTsE e ‘Xdex % 20
oistur
Content 10.8 4
0 Date Sampled 100
2 3 48 10 20 30 40 210 200 |40 100 GOS0 40 30 20 18 08 4 Ve Yr Va0 T gty
MINISTRY SIEVE DESIGNATION [Imperial } ) )
Cllent:Strata Engineeringlob No.i7Tggp
GRAIN SIZE DISTRIBUTION L 2
J Troject: Hwy 400, High Mast Liahting
B pcrA Y 9 )

LOCAEION: o TATION. 15+000

Sandy Silt, Some Clay

Tost datetSen.1/,1Y0¢




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine | Medium |_Coorse Fine ! Coarse
GRAIN SIZE IN MICAROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! r 3 48 10 20 30 4030  g5um 1504m 300um  600um  Lidmm  2.36mm 9.5mm  100mm  313mm  4)Omm
100 [T stum | 1060m 250um 423um | 450um 7.00mm T3 mm 2mm | 263mm | s10mel 750mm
0
w0 pd o
—— 1‘/
4
10 /] 20
70 // 30
60
? / 40%
B T 1TV :
L% 0
: ) / [ SAMPLE DATA 3
: / [Borenole Ho. [ STA. 164300 | ¥
> 60 &
] ,/ “ Sample  No. 1
Wk // Depth - .
/ Elevation
20 ' Liquid Limit .
14 Plastic Limit - %
=i Plasticiy -
0 R el st dex LI P
LT Moisture — g
s Content .
o Date Sampled - 100
' 2 3 5 10 20 30 A0 270 200 140 100 6030 40 30 20 I8 108 4 A AT A A
MINISTRY SIEVE DESIGNATION {Imperial) ) _
Client:STRATA ENGINEERINGIOL No.: TT98250
o GRAIN SIZE DISTRIBUTION freoyest e ——
EN AGR A Hwy 400 High Mast Lighting -

Earth & Enviro

nmental

Sand Some S$ilt, traces of gravel and cla

LSearion: Station 15+300

Tost dateéy Sep 22, 1998




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SWT Fine | M adium | Coorse Fine | Coorse
GRAIN SIZE 1IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
i H 3 408 10 20 30 4030 gryam 150um 100um $00m Lidmm  1.30mm 9.5mm ROmm 123mem 10 mm
100 l ” l ” m $lpm 106um JSOu’m 425 pm 850 pm 2.00mm 4.73mm 11, 2 mm 16.5mm 53 0me{ 75.0mm
. Mwwwww °
40 u // io
80 l‘// 20
70 A
/ 3¢
o 50 / w9
z 2
3 - - - - - 2
3 / | .
50 i 80
g _ SAMPLE DATA ‘g‘
g " Borehole No. |Sta. 154300 wg
. / Sample  No. 3
ol ! / Depth ‘o
/ Elevation
20 : ) Liquid Limit - % v
A Plastic Limit - 9
P]astim i —
0 L L — [fdex % 140
S S = ” 015 UE ntent 17.4 %
. Date Sampled ‘ 100
i z 3 408 10 20 30 40 270 200 140 100 5050 40 30 20 16 08 4 T R A1
MINISTRY SIEVE DESIGNATION {Imperiol) i
Client:Strata hngmeermgmh No,,ﬂ%dbu
é’.)\ AGER A GRA,N S’ZE DISTRlB U-”ON Praject:Hwy MO0, High Mas.t Lighting
; TocatIanT ; K
Earth & Environmental Silt some Sand , Traces of clay & arave C__ _ 'btatmn D+ |
- [Testrdates gey 02 1998 |




7817 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAN GRAVEL
CLAY & SHT . D - ——
Fine i Maeadium | Coorse Fine | Coarse
DHAIN SITE 1N MICROMETERS ’ MINISTRY SIEVE DESIGNATION ( Metric)
! 2 3 48 o 20 30 4030  75um S0nm 300um 300um Lidmn  21.J6mm 9.5mm .0 mm 37.3mm  6L0mM
100 ll” “J_n 33um 1084im MOu'm 425 um B30 pm 1.00mm &,.75mm 13,2 mm 16, 5 mm S]o:ml 75.0mm
0
: B
.-M‘”MM
90 /, 10
) 4
80 /

7 20
e Vd
10 1/
/ 30
G $0 402
r4 .
: T E A “ :
" 50 /’/ 50'.
z /] , SAMPLE DATA 3
g - 7 Sta. 157300 | ¥
¥ 0 / Borehole No. |°*¢ ot
_ _ // “ Sample  No. 6
- J%1 Il Depth
30 - va ep 10
/] l Elevation
L~ . \ . i
20 | l Liquid Limit L
ot Plastic Limit - %
- PTasticit _
10 ol MST<E é%de" L2 P
oistur ,
Content 9.7 3%
o ‘ , u Date Sampled 100
1 2 3 408 10 20 30 40 270 200 140 100 S0S0 40 30 20 6 108 4 Ve e WS o Y iy
MINISTRY SIEVE DESIGNATION {!Imperial) ‘
Client: . . Job No.i
" Strata Enganeering +37798250
(,A\ AGRA GRA'N SlZC D'STR‘BUTION Project: Hyy400, Highmast Lighting
- LScRETOmSTation 1o+300
Earth & Environmental Clayey Silt, somg-Sand and traces of —
Gravel o )

Sep.23, 1998




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY iwr
LAY & Sl Fina | Medium | Coarse Fine | Coorse
GRAIN SIZE IN MIGROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! z 3 49 1o 20 3D 4030 gsum 150um J004m $00um Lismm  1.30mm 9.5mm 19.0mem 1 5mm §1.0mm
100 ”” “” Slum 1064um 250um  423pm 850um 2.00mm 4.7 mm 1}, 2mm 10.3 mm 33 Ome] 75.0mm
/MMM n 0
90 l /’/ 10
o L/ .
70 Fi 30
LLHEL RZ0 ..
? 60 / 402,
I i S B . A ] o 4
1 / 5
30 Vi 50
3 j / SAMPLE DATA 3
2 / I Borehole No. | Sta. 156+600 | &
7 s0 %
_ gy B sample  No. 5
30 |- // Depth o
/ Elevation
r
‘0 /’,f Liquid Limit - % 140
P Plastic Limit - %
— PTasticit
10 WoTST : %dex : = L 90
o1sture
Content| 14.6 %
o Date Sampled ‘ 100
) 2 3408 10 20 30 40 270 200 140 100 6050 40 30 20 16 e 4 A A VAR R Y
. MINISTRY SIEVE DESIGNATION { imperiol ) )
Client: Strata Engg. Job No.:TT798250
GRAIN SIZE DISTRIBUTION :
d Trojectt Bwy 400, Hignmast Lightin
B acrA oy g gating

Earth & Environmental

Clayey Silt, some Sand

LoCATYoON: Siation 154600

Test dateigep 23, 1998.




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Earth & Environmental

SAND ' GRAVEL
CLAY & SiLT Fine | Madium | Coarse Finae ] Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
! z 3 48 10 20 30 4030 ysum 150pm 200um £00um Lismm  2.06mm 9.5 mm 19.0 men 17 3mm 810 mm
100 [T Isaum 1081m 2504m  423pm 850 um 2.00mm 4TSmm Nimm | 263mm | 330 750mm
[+}
.=
90 “/ 10
// -
4
80 : u 20
70 /1/ | 30
N " // R B Pt "
o &0 / 400
z F4
a =
50 / s0
2 SAMPLE DATA '3::
s Borehole Ho. |{Sta.15+900 &
a 40 1r 60 =
- 11 Sample  No. 4
W Depth 10
Y Elevation
/ ‘ T -
20 [__ Liquid Limit % »0
A } Plastic Limit I 4
LT PTasticit -
10 il v - %dex % 90
Moisture 18.5 4
Content .
. Date Sampled 100
i 2 348 10 20 30 40 270 200 140 100 6030 40 30 20 6 108 4 WS T ¢ Wty
MINISTRY SIEVE DESIGNATION {Imperiol } '
Client:Strata EngineeringJob No,3T98250
a\ GRA'N SlZE DISTR'BU”ON Troject:Hwy 400, Aigh Mast ighting ’
S AGRA

$i1t, Some Clay, traces of Sand

LOCATION: cyation 15+900

Tast date? ¢ 53" 98.

R




Earth & Environmental

Silty Sand teaces of clay

Locatlon: gation 15+900

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine l Medium l Coorse Fine l Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Mervic)
! 2 3 4 8 10 20 30 40 50 um 150um JO0um H00pm 1,1 mm 1.36mm 9.5mm 19.0 min 12.3mm 410 mm
100 l I” “” iiﬂum 106um ?.Wulm 15pm 850 um 1.00mm .75 mm 13 2 8. 3 mm nomJ 73‘%.“.
o // -
a0 [ 20
70 / 30
LEHELLL | B
v %0 l 00
2 / Z
A =t o pedd— - e l
. i 'MJ:
3 ] / SAMPLE DATA 3
s t Borehole No. | Sta.15+900 &
a 40 &0 &
N L _ “ﬂ Sample  No. &
ol / Depth o
/ Elevation
/ - ¥ L) H »
20 '\ Liquid Limit % e
pPlastic Limit - %
y PTastic -
] oisture -
FINEE e Content *
o ' Date Sampled 100
1 2 3 43 10 20 30 40 270 200 140 100 G080 40 30 20 16 08 4 AT A A AR Y
MINISTRY SIEVE DESIGNATION { Imperiol ) ) _
Clientxtprata Engi . Job NO vy '
GRAIN SIZE DISTRIBUTION gincering. 1198250
: ProjectHwy 400, High Mast Léghtinc
B acrA g 4ghting

est'dater o0, 22, 1998.




7812 M

PASSING

PERCENT

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
A T .
CLAY & S Fine [ Medium | Coorse Fine [ Coorse
GRAIN SITE N MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
i 4 3 4 % 10 20 30 40 50 7Spm 150um 100um H00um f, ibmm 2.30mm 9. 5mm 19.0mm 37.5mm  $1.0mm
100 THL stum | 108um 2500 425um | a504m 2.00mm 475 m Wamm | 263mm | $30md 750mm
‘ : . 0
/’fn'
Y/
. A
/
v u 20
‘o V 30
. uannll
] H
ot o — _ . i
. / 0
| / l SAMPLE DATA z
) Borehole No. |Sta. 16+100 | 3
so &
} / | Sample  No. 5
ol ! // “ Depth "
" Elevation
‘0 y Liquid Limit " % e
P Plastic Limit - %
» Plasticit
10 —— = WoTSE -%dex SR 2 P9
. o1scure
] I Content 20.3 %
. u Date Sampled 100
' 2 3 4% 10 20 30 40 270 200 140 100 6030 40 30 20 6 108 4 W W vty

MINISTRY SIEVE DESIGNATION {Imperiol])

@AGRA

Earth & Environmental

Client:Strata Engineeringlob No.{T93250 |

GRAIN SIZE DISTRIBUTION

Troject:y, vy 400, High Mast Lighting

|

LOCATION Gtation 16+100

Si1t traces of Clay,

Tost dateT ¢on" 2371998,




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

PASSING

PERCENT

SAND GRAVEL
GRAIN SIZE IN MICROMEYERS MINISTRY SIEVE DESIGNAYION { Metric)

i Fd 3 LI 10 20 30 40 30 TSum 150 g JOOpum 500um 1, 18 mem 2.36 mm 9.8 vin 19.0mm 17 5mm 53.0mm
100 l “I ”lu lﬂum 106um ?Sap‘m 4pm 50 um 2.00mm £78mm L 11.1mm 5.5 mm 5301-\-!1 7&%#\!'!
|4

//
50 // 10
FYe) i // F{+}
o i / "
60 408
2z
N T . R B it . F — :
50 / \ 50
/ SAMPLE DATA :
H / Borehole Ho. | Sta. 16+100 &
40 60 *
. RIEERIINREES . Sample -.No. 7
ol . ' Depth 10
/ Elevation _
20 W4 Liquid Limt -~ %
// ; Plastic Limit - %
N P]ashm LY -
0 /// ndex % v
M__w—“”'" “ , Mo'tsture € tent 21.3 %
) Date Samp]ed _ 100

1 2 3 408 10 20 30 40 270 200 MO 100 G030 40 30 20 16 08 4 AT AU AR 1A

MINISTRY SIEVE DESIGNATION (lmperiol)

Client: Strata Eng1neer1nd“b NO«-TT98250

GRA’N S’ZE D,STR’BUTION Troject: Hwy 400, Hiah

OB pAGR
A STl R B 8]
Earth & Environmental $i1t and Sand traces of Clay - ct, da;‘c?ta_tm” 16+100
est da™h Sep 23, 1998




7312 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine | Meadium | Cooarse Fine { Coorss
GRAIN SITE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric)
| 2 3 48 10 20 30 4050 gsum 150um 300um 600um Lidmm  1.16mm 2.5 mm 19.0mm Mimm  8)0Omm
100 ]”] “lu h”um 10bpm 250um 435um $50 pm 1.00mm 4.75men 13,2 e 265 mm Hmw'l 75%»:-'
S0 / 10
40 20
g &0 // [ 40%
o 0 W % N T S S / N D <
1 / " s
30 / 50
z / SAMPLE DATA F
g N / ‘ g
: . / Borehole Ho. |5ta,16+400 |, &
- / I Sample  No. 6
. n, -
30 ) /} Depth 10
// Elevation
4
20 // Liquid Limit - %l
) Plastic Limit %
¢ PTasticit -
0 o MoTsture fdex £l
o 015 e
Content 17.5 %
. Date Sampled _ 0o
' 2 3 408 10 20 30 40 270 200 140 100 60350 40 30 20 I8 08 ¥ ATAEEEACNTAAS VN
MINISTRY SIEVE DESIGNATION | imperiol ] )
ClientStrata EngineeringJob No.TT98250
A GRAIN SIZE DISTRIBUTION frsyece: R T T
D AGRA \ Hwy 400, High Mast Lightings
. Location:igtation 16+400
Earth & Environmental Silt some Clay, Traces of Gravel I n2o-
Test datefg,y 92,1998,




7812 M

B

UNIFIED SOIL CLASSIFICATION SYSTEM

Earth & Environmental

$91t, traces of Clay

Station 16+400

SAND GRAVEL
CLAY & SILT Fine | Madium | Coorsa Fine { Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! z 3 48 40 50 73um 150Km W0um 8005m 1.36mm 9.5 mm 19.0mm 373mm  81.0mm
100 $Jpm 1084im 250um &1Sum 850 um mm 4.75mm 13,2 mm 10,8 mm 33 Lmey T8 Limem
0
" {l e .
a0 A 20
70 / 30
o 69 400
z 2
" 80 50
E ) | SAMPLE DATA E
g llBorenole Ho. | Sta 16+400 “
n AD §0 &
. sample  No. 7
, - i -
so Depth 10
Elevation
” I Liquid Limit - %
‘l Plastic Limit - %
PTasticit .
(0 A et . %dex % 90
oisture
,..---"“"’ r Content 18.7 %
o Date Sampled 100
' 2z 3 48 40 210 200 140 100 6030 40 30 20 08 ‘ wWhmoow T/ R
. MINISTRY SIEVE DESIGNATION | Imperiol ) )
Cilent:Strata Engineeringlob No,ilT98250
GRAIN SIZE DISTRIBUTION
- Troject? yyy 400, High Mast Lightings.
O acra rmonrrar 100, igh Yast Lioheing

Tesl date? Sgp,22, 1998.




i

78172 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Earth & Environmental

SAND GRAVEL
A
CLAY & ST Fine Medium | Coarse Fine l Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
t ? 3 4 8 10 20 30 40 30 75um 150pm JO0um 400um 1L 18 mm 1.36mm V. 5mm 12.0mm 3.3mm $10mm
100 l I” ”” lﬂnm 106um 250um &13um 850um 1.00mm §.7%mm 13.7mm 16.5mm 53 Q] 71()0mn
e
\MF
90 u /1’/ 10
o &0 400
z / %
é‘ i . - e - Vau I " E
. A 50
z A SAMPLE DATA 7
(v o = \wJ
¢ 0 /’/ : Borehole Ho. | Sta.16+600 =
> 60 &
- N1 el " _ Sample  No. 8
ol . L~ Depth "o
,// Elevation
20 ’/ i Liquid Limit - %
LA 80
- o Plastic Limit - %
] Plasticit N
0 frorie] . : %dex LI PN
Moisture - g
Content
o Date Sampled 100
i z 3 4 10 20 30 40 270 200 140 100 6050 40 30 20 16 1048 4 Wyt oowt o W ey
MINISTRY SIEVE DESIGNATION {Imperiol } )
Client: . . Jdob No.:
" Strata Emgineerind 7798250
L’A\ AGRA GRAIN SIZE DISTRIBUTION Projectipyyy 400, High Mast Lightings

Si1t and Sand some Clay, traces of
gravel

g.ocacmn: Station lo+bUu

l

Test date? Sep 723, 1998




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Earth & Environmental

SAND GRAVEL
CLAY & SILT [T Mediom [ Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
i 2 3 45 800um 2.36mm 9.5 mm 19.0mm 175mm  53.0mm
100 m 423um 50 um mmn 4.75mm 1 1 7mm 0.5 mm 510 75.00mm
/_‘,.a-"
%0 /// g
a0 20
70 30
o [14] 400
E F
; Aok X
B so:
“'i‘ - SAMPLE DATA g
: . Borehole No. | Sta.16+900 &
60 2
- Sample  No. 1
Wl Depth 0
Elevation
20 Liquid Limit T b e
Plastic Limit - %
, =i PTastici
10 LHT] v : %dex - % %0
Content -
. Date Sampled 100
' 2 3 48 200 140 100  60%0 40 30 20 108 4 N A VA Y
MINISTRY SIEVE DESIGNATION [Imperial } ]
Client:stprata Engineeringmb No. i1798250
@ AGRA GRAIN SIZE DISTRIB UT'ON ProjectiHwy 400, High Mast Lightings

Silty Sand, Traces of Gravel and Clay

Locationt station 16+900

Tesb dater oo 92, 1998,




Py

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM |
SAND GRAVEL
CLAY & ST Fine . | Madium | Coorse | Fine - l Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric])
! 2 3 408 10 20 30 A0S0 y3um 150um J00um $00um Libmm  2.30mm 93 mmn 1.0 men 17.4mm $1.0mm
100 ' PUHL syum | 108um 250um 423um |~ d50pm 2.00mm 473mm Bame | 263mm | $30med 750mm
f’“ww °
[
90 - 1 /,”/ 10
i — ; N .
80 / 20
/

70 “ /7 30
g [ 1] ) 1 // 40%
: 50 ‘ / 50::
z | , SAMPLE DATA z
£ 40 l / Borehole No. | Sta.17+500 | &

- 0=
/ Sample  No. 1
- / I
30 ! i / Depth 10
/ Elevation
. /| |lLiquid Limit - %,
-V Plastic Limit] -4
: PTasticit -
10 I ]és “ %dex % 30
Moisture oy
Content - .
. Date Sampled 100
1 2z 3 45 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 T AT A £
MINISTRY SIEVE DESIGNATION [limperiol) _ |
Clientsstrata Engineering?ob No.:iTT9
A GRAIN SIZE DISTRIBUTION fresyece: gineer ng 820
A Hay. 400. High Mast lightings |
AGH/ | LoCATION: “Station 17+500 S
Earth & Environmental Sand, some Silt. S EARTET
Sep.22, 1998. I




*
78 12 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine i Medium | Coarse Fine { Coarse
GRAIN SIZE N MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
i 2 s 408 . 10 20 30 4030  5um 130m J00um 00 um 1,18 mm 1.3 mm 9. 5mm 19.0 men 17.5mm 610 mm
100 PHTHE sum | 108um 250um _425m | a30um 2.00mm 475 mm 3em | 163mm | 520m] 250mm
] [ s [¢]
| et
90 / 10
. ; .
80 // 20
dd /]
//
70 30
_“ /
o 8 400
E F4
5 A A - <
a -
30 50
3 / | [__sawpLE DATA :
: _ Borehole No. | Sta,17+500 w%
5 g R / | Sample  No. 6
o M / | Depth 10
4 Elevation
/ ) . - =
20 / Liquid Limit % 4o
,/ Plastic Limit - %
AT asticit
ol A1 - ;l't ' Hdex - % L
o1scure
Content 15,1 %
o i Date Sampled _ 160
; 2 3 48 10 20 30 40 270 200 140 100 6050 A0 30 20 16 108 4 A A A
MINISTRY SIEVE DESIGNATION {Imperial } ) _
; _ Client:Strata Enginmeringlob No.JT 98250
GRAIN SIZE DIS —
L’_.\\ AGRA DISTRIBUTION TroJects Hyyd00, High Mast Lightings |
Earth & Environmental Silt some Sand and CI et onstation /T
1 d a o HTR
’ TasE dACST Sep. 22, 1008. |






