Trillium Railway Overheads

Highway 406 Four-Laning

GWP 280-99-00, Index No.: 127FIDR
PML Ref.: 08TF005G, March 3, 2009
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TABLE A
ROCK CORE DESCRIPTION
CORE RECOVERY CORE DESCRIPTION
BOREHOLE NO. CI\OISE D%‘:};—H REC(OO/:;ERY ch%:) D%‘:};-H DESCRIPTION
1 15 29.4 - 30.8 96 0 29.4-324 DOLOSTONE: : Buff to grey, fine grained, low
16 308-32.4 93 0 Loumg:c?liunt:IacIjtgig?ethp;)artilﬁlgvsveaeggec:(?g.; sezlvrir:rs1

/partings of gypsum and calcite, occ. sphalerite
inclusions; very close to close spaced flat
bedding layers, smooth to rough planar, tight;
very poor quality.

(Salina Formation)

RQD: Rock Quality Designation
Originated: MR

Compiled: JFW
Checked: NB/CN
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Trillium Railway Overheads

Highway 406 Four-Laning

GWP 280-99-00, Index No.: 127FIDR
PML Ref.: 08TF005G, March 3, 2009

e

TABLE 1
LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT
DOCUMENT TITLE
OPSS 501 Construction Specification for Compacting
OPSS 571 Construction Specification for Sodding
SP 206S03 Construction Specification for Grading
SP 405F03 Construction Specification for Pipe Subdrains
SP 599522 Requirements for The Design, Supply and Construction of
Retaining Soil Systems (RSS)
SP 903S01 Construction Specification for Piling

OPSD-200.010

Earth/Shale Grading — Undivided Rural

OPSD-201.010

Rock Grading-Undivided Rural

OPSD-202.010

Slope Flattening Using Excess Material on Earth or Rock Embankment

OPSD-3000.100

Foundation Piles — Steel H-Pile Driving Shoe

OPSD-3101.200

Rock Backfill - Walls Abutment

OPSD-3190.100

Retaining Wall and Abutment Wall Drain Detail
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Trillium Railway Overheads

Highway 406 Four-Laning

GWP 280-99-00, Index No.: 127FIDR
PML Ref.: 08TF005G, March 3, 2009

TABLE 2

GRADATION SPECIFICATION FOR SAND FILL IN
PRE-AUGERED HOLES AT INTEGRAL ABUTMENTS

MTO Sieve Designation

Percentage Passing by Mass

2 mm (#10) 100
600 pum (#30) 80 — 100
425 um (#40) 40 - 80
250 pum (#60) 5-25

150 pum (#100) 0-6

Note: From MTO Report S0-96-01, Revision 1 — July, 1996.
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G.W.P. No. 280-99-00
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Transportation HWY: 406
Ontario CLAYEY SILT, trace sand, trace gravel (TILL)
G.W.P. No. 280-99-00
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G.W.P. No. 280-99-00
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G.W.P. No. 280-99-00




60

50 =
CH
N / /
s Cl &
N
2 'Y
(=)
=30 7
=
[&]
=
2 cL
o
20 e
/ MH OH
10
//// LEGEND
— BH | SAMPLE | SYMBOL
CL-ML W
T 7 MI ol ! 3 e
ML ML oL
0 10 20 30 40 50 60 70 80 90 100
LQuUD  LMIT %
Ministry of PLASTICITY CHART FIG No. PC-TR-1
Transportation HWY: 406
Ontario CLAYEY SILT, trace sand
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CROSS SECTION A-A
NOT TO SCALE
% BRIDGE . APPROACH EMBANKMENT
- > A BUILD UP TO THIS LEVEL
N L ' MIN THEN CONSTRUCT FOOTING
1.25:1 FOR -—t e
ROCK FILL ,// T
s 4 FOOTING ™ W | <
: / v g Y e 2 AN
21 FOR 0 s e bt o ‘ [EARTH OR ROCK FILL |
EARTH FILL P 2 s v Al Ho3m
bd 0\ B } ,
// \.'_\ 4
= GRANULAR ‘A’
-~ ORIGINAL GRADE —_
~ g REMOVE ORGANIC, DELETERIOUS OR OTHERWISE | UNSUITABLE MATERIAL
NOTES

—> A
LONGITUDINAL SECTION
NOT TO SCALE

CONCEPT SHOWN DOES NOT INCLUDE A MIDHEIGHT BERM.

LIMITS OF GRANULAR 'A’ CORE TO BE DEFINED BY A SITE SPECIFIC SURVEY.

REMOVE ORGANIC, DELETERIOUS OR OTHERWISE UNSUITABLE MATERIAL UNDER AREA OF
COMPACTED GRANULAR ’A’ AND EARTH OR ROCK FILL AS NOTED IN TEXT OF REPORT.

PLACE GRANULAR 'A’ AND EARTH OR ROCK FILL ON APPROVED SUBGRADE TO
BOTTOM OF FOOTING LEVEL, COMPACTED ACCORDING TO CURRENT M.T.O. STANDARDS.

CONSTRUCT CONCRETE FOOTING.

PLACE REMAINDER OF GRANULAR ‘A’ AND EARTH OR ROCK FILL INCLUDING
MIDHEIGHT BENCHES, AS REQUIRED.

REFER TO TEXT OF REPORT FOR FROST DEPTH.

FIGURE 1: ABUTMENT ON COMPACTED FILL SHOWING GRANULAR 'A' CORE




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REGQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVE

RAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT ( Stmm O.D. 60° CONE ANGLE } DRIVEN 8Y 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

I cy (kPa) 0-12 12 - 25 25-50 | 50-100 | 100 - 200 | >200
VERY SOFT| _SOFT FIRM srieF__|verr stiFe | Haro
ESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[NTBrows/0.3m]] 0 -5 5-10 10-30 [ 30- 50 >50
VERY 100SE| LOOSE | COMPACT | DENSE _|veRr DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVER

MODIFIED RECOVERY:

[ RQD (%) 0-25 25-50 50-75 75 - 90 20 - 100
VERY POOR POOR. FAIR GOOv» EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm| 0.3m - 1m | Im - 3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] wWiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK]

Y

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm<+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 1S:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

$S SPUT SPOON T P THINWALL PISTON m, kpg™!

WS WASH SAMPLE OS OSTERBERG SAMPLE Ce !

S T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1

8 S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY € 1

€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <y mi/y

T W THINWALL OPEN F S FOIL SAMPLE H m

FV FIELD VANE T, 1
STRESS AND STRAIN 1} %

v, kfo  PORE WATER PRESSURE ogyo kPa

3 1. “PORE PRESSURE RATIO 9 kpa

4 kpa TOTAL ‘NORMAL STRESS T, kpa

o’ “ ke EFFECTIVE NORMAL STRESS < kpa

T kpa SHEAR STRESS 3 -*

0, .00, kPa  PRINCIPAL STRESSES <y kea

€ % LINEAR STRAIN by =*

€ €, €, % PRINCIPAL STRAINS A kpa

E kpa MODULUS OF LINEAR DEFORMATION T, kPa

G kPa MODULUS OF SHEAR DEFORMATION s 1

n 1 COEFFICIENT OF FRICTION '

PHYSICAL PROPERTIES OF SOIL

£ kg/m° DENSITY OF SOLID PARTICLES n 1, %  POROSITY

75 kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1,%  WATER CONTENT

9 kg/m’ DENSITY OF WATER S, % DEGREE OF SATURATION

Y,  kN/m’ UNIT WEIGHT OF WATER w % uouip umiT

P kg/m® DENSITY OF SOIL wp % PLASTIC LIMIT

Y  kN/m' UNIT WEIGHT OF SOIL wg % SHRINKAGE LIMIT

fé kg/m’ DENSITY OF DRY SOOIt Ip % PLASTICITY INDEX = W - Wp

Y, kn/m® UNIT WEIGHT OF DRY SOIL Wak.

d I 1 LIGUIDITY INDEX = —

Bqr kg/m’ DENSITY OF SATURATED SOW PwL —w

Yat kN/m® UNIT WEIGHT OF SATURATED SOIL - ! SONBINENEY HOEAS Ip

P kg/m® DENSITY OF SUBMERGED SOIL DTPL DRIER THAN PLASTIC LIMIT

Y’ kN/m® UNIT; WEIGHT OF SUBMERGED SOIL APL ABOUT PLASTIC LIMIT

e 1,% VOID RATIO WTPL WETTER THAN PLASTIC LIMIT

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH .
EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH
[

SENSITIVITY = —%
Tr

€mox 1«%  VOID RATIO IN LOOSEST STATE
€min %  VOID RATIO IN oeéusesr seure
o ! DENSITY INDEX =~e-r'£§:—:e-r-n—i;
D mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q  m%/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i l HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 1 1 of 3 METRIC
G.W.P. 280-99-00 LOCATION Co-ords. 4 763 935 N; 327 487 E ORIGINATED BY M.R.
DIST CR HWY 406 BOREHOLE TYPE C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY P.C.
DATUM Geodetic DATE November 08, 2001 CHECKED BY D.W.K.
SOIL PROFILE SAMPLES |y | u |RES YNGR b o CIRATION
i z pLasTIC NATURAL - 1oyp [= REMARKS
2 MOISTURE - T
2zl 9 LIMIT T| E &
= » L8| @ 20 40 60 80 100 CONTENT Z 9
Ol w =2l z ! L : : ! w, w w, | 3Y | GRAINSIZE
[ A 3 2 5| © |[SHEAR STRENGTH kPa " - B
ELEV. DESCRIPTION g g < z 9| E —0— DISTRIBUTION
DEPTH 2|3 z > 3 &| < | © UNCONFINED + FIELD VANE Y )
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
183.4| Ground Surface « | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 Claye¥ silt, trace sand
faintly layered _ 183
thin partings of silt
Very stiff Brown Moist
1SS 16 o
182
2 |SS 30 o}
3|SS 23 181 o—| 0 1 62 37
4 | SS 23 q
180
179.3
4.1 Clayey silt il
trace sand, trace gravel i' b 179
»|
Stiff to__ Reddish Moist AN
very stiff brown d1al| 5| SS 13 9
(Til) o
AR 178
lof o
EES 12 177 n 9
P |
14 ol
|+ 176
|
o 7] ss 20 q
Layer of silt o
175
Stiff to
Firm
a% |
el | 8 | SS 11 174
o] |of
4 |o
| % 173
2
]9 |ss 9 b
172
ndd
o] [0 10| ss 7 171 I== |
91 #
4 [»
o &
) |o
g 170
Very stiff Wl
Ael. |of
i 169
168.4 Cont"d (4°| |

ON_MOT VER3 00HF076G.GPJ ON_MOT.GDT 3/6/2009 3:08:24 PM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE




@ en Peto MacCallum Ltd

ontari
ntarto Foundation Design
o
RECORD OF BOREHOLE No 1 2 f 3 METRIC
W.P. -99- o-ords. ; .R.
G.W.P. 280-99-00 LOCATION C d 4 763 935 N 327 487 E ORIGINATED BY M.R
DIST CR HWY 406 BOREHOLE TYPE C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY P.C.
DATUM Geodetic DATE November 08, 2001 CHECKED BY D.W.K.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
Hol3 { puasTic phctiRe LQub| &
= o <3| ® 20 40 60 80 100 [MT conrent Tz 0 &
9| w 22|z L L L " w w | 5% | cransize
o |g| ¥ 3 2 5| © [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| & < ZZ|E —0— DISTRIBUTION
DEPTH g3 T > 3 &| < | © UNCONFINED + FIELD VANE Y )
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
168.4 * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
150 T
o
o111 ss 18 168 )
«) |0
o) |#
ol 167
Hard Jel-19
lof o
el |o
‘| [ 166
Py
|
of o
o o
il 165
1) 22| ss 32 o
L o/
o] [o]
o] [of
Tl |4 164
o} 10l
163.6 Qe| |o
19.8] sand and Silt [ [*
some gravel, trace clay f' “
d
Very dense Reddish Moist o| ol 163
to dense brown o
o o
(Tiln Ll
| o]
o| [0 162
“ol.lo| 13 | SS 66 ] 10 37 44 9
o| |of
Qe| |e|
of [of
4" 161
| [of
of o
l‘ id
of o
ulli
o] | 160
a) [o
o] [o]
o] [of
4
o o
o [ 159
Qe| |ef
‘114 | SS 33
o| Jof
FURG
o] [ol
[ 158
4] ol
o o
4 |9
of |of
ol [ 157
of |of
1 - |of
of ol
| |o 156
do| |of
o| [o
of o
4
&) |o)
o| |4
4l 155
o &
o [ol
"l
154.0 G 154
29-4] Bedrock Dolostone
153.4 Cont"d
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Sensitivity 5 (%) STRAIN AT FAILURE
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@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 1 3 of 3 METRIC
G.W.P. 280-99-00 LOCATION Co-ords. 4 763 935 N; 327 487 E ORIGINATED BY M.R.
DIST CR HWY 406 BOREHOLE TYPE C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY P.C.
DATUM Geodetic DATE November 08, 2001 CHECKED BY D.W.K.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
& ol 2 RESISTANCEPLOT{ PLASTIC WATURAL — LiquiD £ REMARKS
£zl 9 LM OISTURE  “liur| £ &
= » L8| @ 20 40 60 80 100 CONTENT Z 9
2lg 5 =E|z ! . ! . . We w w | 54 | cransize
ELEV &la|d 2 S g| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 3 g < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
153.4 * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
30.0
Bedrock Dolostone
15 ﬁg REC 96% 153 RQD 0%
Buff to grey
Low to medium strength
Unweathered
Very poor quality RC 152
16 NG REC 93% RQD 0%
151.0 151
32.4

End of borehole

* Borehole charged with
drilling water

[ ] Penetrometer test
C.F.S.S.A. denotes

Continuous Flight Solid
Stem Augers

ON_MOT VER3 00HF076G.GPJ ON_MOT.GDT 3/6/2009 3:08:25 PM
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Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 2 1 of 2 METRIC
G.W.P. 280-99-00 LOCATION Co-ords. 4 763 895 N; 327 442 E ORIGINATED BY M.R.
DIST CR HWY 406 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY P.C.
DATUM Geodetic DATE November 22, 2001 CHECKED BY D.W.K.
SOIL PROFILE SAMPLES |y | u |RES YNGR b o CIRATION
i z pLasTIC NATURAL - 1oyp [= REMARKS
2 MOISTURE - T
=20 LIMI Tl E &
= » L8| @ 20 40 60 80 100 CONTENT Z 9
Ol w =2l z ! L : : ! w, w w, | 3Y | GRAINSIZE
gl ] 2 5| © |[SHEAR STRENGTH kPa i - B
ELEV. DESCRIPTION 2| g < z 9| E —0— DISTRIBUTION
DEPTH 2|3 z > 356 < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
182.6| Ground Surface w 20 40 60 80 100 20 40 60 kN/m” |GR SA SI CL
189:8] Topsoil r
0.2 Clayey silt, trace sand
fissured
182
Stiff to Mottled Moist
very stiff Brown 1| ss 13 b
- i
distorted lenses of silt 181
2 |SS 19 g
3|SS 16 o
179.8 180
2.8[ Clayey silt, trace sand '_'
Very stiff Brown Moist & 1s|| 4 | SS 23 +— 0 3 69 28
(Til) o 1o 170
of o
—_— — — ;,4._
layers of brown silt o] [of
o| |of
il 178
L] 5 |ss 16 q
Qe| |e|
o| [ol
Py
JR— —_ fal lal |
trace gravel o] |of 177
- o |
Stiff il
10 6 | ss 12 g
o 176
oo
o| [of
|- |4
o} 10l
175
71|Ss 8 D
a1
Lol [0
of 1o
4
o] ol
lof |o1 174
4 |
o o]
"] 8| ss 10 B 1 3 72 24
o o 173
o) &
o 10!
Qe|. |of
o| [of
4ol |4
. L 172
Jol el 9 | ss s X .
a| |
191 ]
e [s
o |o] 171
) |e
6] |of
o] [0
o/ |4 10| SS 10 .
o] o 170
Aol. lo
o |of
qe| |4
o} 10!
169
o] [sl
o] |4
14 1o
|
Lo | 168
167.6 Cont™"d |4 |
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@ en Peto MacCallum Ltd

Ontari
ntarto Foundation Design
RECORD OF BOREHOLE No 2 2 of 2 METRIC
W.P. -99- 0-ords. ; -R.
G.W.P._280-99-00 LOCATION C ds. 4 763 895 N; 327 442 E ORIGINATED BY _M.R
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FOUNDATION INVESTIGATION REPORT
For

C.N.R. OVERHEAD STRUCTURE
Hwy. 406, Southbound
W. P. 11-68-10; Site: 34-132-307%
District #4 (Burlington)

INTRODUCTION

A Foundation Investigation was carried out at the aforementioned site
between 85 10 24 and 85 11 06. The fieldwork conmsisted of four sampled
boreholes and three dynamic cone penetration tests adjacent to each
boring. The boreholes were advanced by a continuous flight auger

machine equipped with hollow stem augers and BX size casings,

SITE DESCRIPTION

The structure site is lotated at the crossing of the C.N.R. tracks
and the proposed Hwy. 406, near Cambridge Road and Brown Road corner
in the City of Welland. The adjacent land with the exception of the
man-made railway embankment and a drainage ditch is relatively flat

and in part bush covered,.

Physfographically, the site is located in the region referred to as

the Haldimand Clay Plain.

SUBSURFACE CONDITIONS

General

In general, the overburden was found to consist of silty clay and

silty sand deposits followed by shaley dolostone and shale type bedrotk.
The boundaries of the different strata, together with the obtained
field and laboratory test results are shown on the Record of Borehole
Sheets contained in the Appendix of this report. A stratigraphical
profile is shown on Drawing No. 116810-A. A description of the differ-

ent strata encountered is given below.
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Silty Clay, Traces of Sand and Gravel

This deposit was encountered at every boring lecation from ground
level to a maximum depth of about 21.3 m. The material in the stratum
consists of silty clay, traces of sand and gravel., The plasticity

in the upper zone is medium, while in the lower zone is only low (See
Figure #1). Occasional silt layers were also observed within the

main deposit. The physical properties as determined from field and

laboratory tests are as follows:

Range
Natural Moisture Content ( % ) 12 -~ 29
Liquid Limit ¢ % ) 21 - 41
Plastic Limit ( % )’ 13 « 22
Field Vane Test ( kPa ) 55 =109
Sensitivity 2 - 3
Unconfined Shear Strength ( kPa ) 87 -121
Unit Weight ( kN/m?® ) 20.4~ 21.3

The results of the grain-size distribution tests are shown in an enve-

lope form on Figure #2 of the Appendix.

The undrained shear strength of the overall deposit varies randomly.

The consistency may be described as stiff to hard.

Silty Sand, Some Gravel and Trace of Clay

This stratum extends from the above described for a maximum depth

of about 15.5 m on both sides of the track. The material consists
mainly of sand and silt with varying proportions. 1In addition, gravel
and clay sized particles and occasional boulders were also observed.
The Natural Moisture Content ranges from 6 to 11%. The results of

the grain-size distribution tests are shown in an envelope form on
Figure #3 of the Appendix. The Standard Penetration Test 'N' values
ranged from 12 to over 100 blows per 30 cm. Occasionally 'Boiling'

of the material was observed. Some of the obtained lower 'N' values
may be attributed to this fact., Based on the 'N' values, the state

of the overall deposit variss from compact to very dense.
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Bedrock ~ Shaley Dolostone to Shale

The bedrock was proved in two boreholes (#1, and #3) by obtaining
AX size core samples. 1In these borings, the upper surface of the
bedrock was found to be at EL. 153.4 and El. 154.5 in #1 and #3

respectively.

The core samples were examined by Mr. E. R. Magni, MIC Geologist,

and his description is appended to this report.

Groundwater Conditions

The following groundwater levels were observed during the field inves-

tigation:
BH. #1 El. 181.2
BH. #2 El. 181.2
BH. #3 El1. 181.1
BH. #4 Not Observed
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EXPLANATION OF TERMS USED IN REPORT

N VALUE. THE STANCARD PENETRATION TEST [SPT) N VALUE (5 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 5Imm Q. D SPLIT BARREL

SAMPLER TO PENETRATE O Im INTO UNCISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WiTH A MASS OF 63.5kg, FALLING

FREELY A OISTANCE OF 0.76m FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INOICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE i$ DENOTED THUS N

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION CF A CONICAL STEEL POINT [ Simm O.D. 60° CONE ANGLE ) DRIVEN BY 475

IMPACT EMNERGY ON ‘A" SIZE DRILL RODS. THE RESISTANCE

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPCOSITION AND CONSISTENCY OR DENSENESS,

CONSISTENGY :

TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOREACH 0.3m

CORESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENG?H[CJ! AS FOLLOWS:

[ ey ikeaj g-12 127 - 25 25-50 50-100 | 100 - 200 | »>200
VERY SOFT] SOFT FIgM STIFF | vERr STIEE HARD
DENSEMESS: COMESIONLESS SOILS ARE DESCRIBES ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
[#etaws/c.am] 0 -5 5440 10 - 30 30 - 50 =50
vERY (OOSE| 100SE | cOMPACT | DENSE \VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/ OR STRENGTH.

SUM OF THOSE INTACT CORE PIECES, 100mem+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN

THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, 15:

[ rooix) 0 -25 25-50 | 50-7% 75 - 90 50 - 100
VERY POOR]  POCR FAIR GOOD | FXCELIENT
LOINTING AND_BEODING :
SPACING 50mm | 50-300mm| 0.3m-im | Im-3m | >3m
ICINTING  |veRr CLOSE|  CLOSE | MOD.CLOSEl  WIDE | vERY WIDE
BEDDING VERY THIN THIN MELIUM j THICK VERY THICK,

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF 50IL

55 SPUT 5POON TP THINWALL PISTON m,  keg!

W$§  WASH SaMPLE O35 OSTERBERG SAMPLE [ 1

S 1 SIOTTED TUBE SAMPLE R C ROCK CORE &5 !

B S BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Cq '

C5 CHUNK SAMPLE P M TW ADYANCED MANUALLY ¢ mizy

T W THINWALL OPEN F S FOIL SAMPLE H m

T, 1

STRESS AND STRAIN U °%

Yy, kra PORE WATER PRESSURE T kPa

"y 1 PORE PRESSURE RATIO a;,’ kPa

o ke TOTAL NORMAL STRESS % kba

o' kPy  EFFECTIVE NORMAL STRESS e kea

r kPa  SHEAR STRESS ¢ =2

9 %0y kha PRINCIPAL STRESSES <, kra

€ % LINEAR STRAIN by -*

€ .58 ¥ PRINCIPAL STRAINS T, kP

3 kPa  MODULUS OF LINEAR DEFORMATION T kpa

G kPo MODULUS OF SHEAR DEFORMATION 5 1

" 1 COEFFICLENT OF FRICTION 1

PHYStCAL FROPERTIES OF SO!L

£ kg/m' DENSITY OF SOLID PARTICLES & 1% vOID RATIO

%, kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY

£, kg/m’ DENSITY OF waTER w 1, % WATER CONTENT

Y kn/m® UNIT WEIGHT OF waTeR 5, i DEGREE OF SATURATION

P kg/m® DENSITY OF 501 w 4 UGUID LiamiT

14 kNFW UNIT WEIGHT OF soit w % PLASTIC LIMIT

2 kg/m® DENSITY OF GRY 501U wo % SHRINKAGE LIMIT

Y, ki’ Uit WEIGHT OF ORY SOIL o % PLASTICITY INDEX £ - W

Bar ke/m DENSITY OF SATURATED SOIL . ! LIGUICITY INDEX _._.._"" i

Yigr KN/O® UNIT WEIGHT OF SATURATED 5OIt LT

P' kg/m' DENSITY OF SUBMERGED SOHL e B SOMSISTENCY ANDEXS ‘iip—‘

i kn/m? UNIT WEIGHT OF SUBMERGED SOIL a LY YOO RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INYERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH

Cy
SENSITIVITY & s
Tr

ey VOID RATIO 1IN DENSEST STATE
e

&
DENSITY INDEX = gD0X=—
D max - &

min

o mm GRAIN DIAMETER

Oy mm  n PERCENT - DIAMETER

o i UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
Q  m/s  RATE OF DISCHARGE

¥ m/s  DISCHARGE VELOCITY

i 1 HYORAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

i kN/m SEEPAGE FQRCE
j
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OFFICE REPORT ON SOIL EXPLORATION
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RECORD OF BOREHOLE No 1

METRIC

WP 11-68-10 LOCATION CO-ORDS: N 4 763 751.9; E 327 425.7 ORIGINATED gy S.C.
DIST___ & Hwy__ 40¢ BOREHOLE TYPE Cont. Flight Auger (H.S.) & BX Casing compiLep gy _ P.P.
DATUM Gaodatic DATE 85 11 26 to 29 CHECKED BY_.,,_/é_;_:‘___
us  [DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 18w | 7 |Risstance nior yasnie NATURML 5
MoISTLNE LiGuo | T REMARKS
n gs = LM contenr LiMiT | = (3
el a g 20 40 60 80 100 We W W, H A
v DESCRIPTION TIE| w3 %g 5 SHEAR STRENGTH kRo e Qe 3 | cramn size
derh =512 | $133 g o UnconrmED s po vane | _— y |DISTRIBUTION
gz & Y & {waouek tmaxal  x Lag vane |WATER CONTENT (%) (%)
185.; Ground Level w * wi 20 & 60 80 100 10 20 30 GR SA S5 €L
11 182
§iley Clay // ssl2sf ¥ \ o D 25662
Traces of 1 2] 851 23 \
Sand & Gravel |~ \
A3 35 | 66 180 "‘-..\
// 4] 85 | 32 0 26929
4P mIE N 1% [30cm
||
178
// 6l ss 1 27
Stiff to Hard ¥ 7] ss | 31 - 0 18415
/
171 8| 8§ 30 176
P 4m 23
y 10| 55 | 22 by D 27226
11 174
A
11 ss 14
L~
4
1 i7z
Lt Ll2 L& 3
LA 3
/
A i3] ss| py 170 e 2 27620
11
L]
4 14f 55| 32
167,9 168
14,6 v
Siley Sand | REN
166
Some Gravel 151 55 [T53 [20em 28 33 310 3
AL BC 1 xx
Trace of Clay
164
Oce. Boulders
18] 851183
Dense to Very Denge 162
160
15] 85 [ 152 ) 27 3830 5
i 158
20] 53| 37
156
155.11 cont'd,
T ! |
i 154
; |
1’ | i
| | A N L

¥, x5 Numbars refer 1o
Sersitivity 0

e
1545 [ STRAIN AT FAILURE
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RECORD OF BOREHOLE No

]

WP 11-68-10 LOCATION CO-ORDS: N 4 763 751.9; E 327 425.7 QRIGINATED By _S.C.
DisT 4 HWY 406 BOREHOLE TYPE Cont. Flight Auger (H,5,) & BX Casi"{g COMPILED BY PP,
DATuMm __Geodetic DATE 85 11 24 ro 29 CHECKED BY __ o<~
us DYNAMIC CONE PENETRATICN
501 PROFILE SAMPLES | & RESISTANCE PLoT e S
gg UMT T conremr uMrt | = (3 REMARKS
- “ 20 40 60 40 100 o
9 ae pri} E L i i L i Wp w A oW &
ELEV gl w3 % 5 SHEAR STRENGTH I - — % | Gram SiZE
BEPTH DESCRIFTION ~1El 2| g 8§ ;; © UNCONFINED + BEDVANE] e content il 7 DISTRIBUTION
g F 2 | BY | & |eouick TRAXIAL  x LAB VANE (%] 1%}
155.1 | Cont'd. o # e GR 58 S8 CL
7.5
154
153.4
29.1 [ Shaley Dolostone
and Shale xﬁ'é
$lightly to Highly ﬁ a1
Weathered 152
22
150,5 | Bedrack 23
32.0| End of Borahole -

x5 . Numbers refer o

20

Sens:tivity 12

Y505 (%l STRAIN AT FAILURE
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RECORD OF BOREHOLE No 2

METRIC

WP 11-68-10 LOCATION CO~ORDS: N & 763 730.1; E 327 447.4 CRIGINATED BY S.C.
DisT__4 Hwy _ 406 BOREHOLE TYPE tont, Flight Auger (H.5.) & BX Casing COMPILED gy __2.P.
DATUM __Geodetic DATE 85 10 30 _and 31 CHECKED BY _c®
uw  [DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g‘w 4 RESISTANCE PLOT rasric MATURAL E
is % LIMIT gg;’;;‘:# LT = REMARKS
b «n L 20 40 80 80 100 z9
) = 4] = ] h ) f i Wp W w, | Sw &
i DESCRIPTION “lei | (2 & [shear strencrh s i G 2 | craiN §1ZE
DEPTH (21| 8 3 £ [© UNCONEINED & FiEwD vane - rentim| ¥ [PSTRIBUTION
-k > | &Y | & |eouck Traxia  x (an vane |WATER CONTENT (%) | (%)
182.5 | Ground Level o ¥ [ 30 4 60 80 1 10 20 3¢ KN/ |GR 54 §1 CL
U.0
Silty Clay (A 18z
1; 58 11
Traces of Sand and d 4; R
Gravel L 2 25 0 1 55 44
Oce. Silt Layers /./ 3 8§21 Lae
LA 4j 5% 17 '\\
dfsoRTawT; N Ot 0 38710
L i e 178 L
Stiff to Hard 1]
g i I T
PR m 76 — Q=i 0 47026
1 9 ss! 1
L (1353 21.0
A Lol | Py g 1 -
o 17&
L
% il] 53 13 7
| +
'// 172
12/ 8§ 14
e I
L
disans 176 5 g 20.4
- 2
L
] 14 ssT 2t
d 168
/
L
15 85 27
L]
d 166
/ 7ol 58 70 tpiaticy 16 13 55 22
1
/ 164
/
L
Ve
L1 112l gs| 72 162
| A
161.2
21.3 8ilty Sand
Trace/some Gravel and
Clay 160
18f 55 17
Oce. Boulders
Compact 19; ss| 2] 158 841 40 11
A% S8 23 156
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