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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT} N VALUE IS THE NUMBER OF BIOWS REQUIRED TO CAUSE A STANDARD Simm O.[0 SPLIT BARREL
SAMPLER TO PENETRATE Q.3 INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5ky, 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. AVERAGE N VALUE IS DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL S$TEEL POINT [Slmm O.D. 60° CONE ANGLE } DRIVEN B8Y 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS, THE RESISTANCE TO CONE PENMETRATION 1S MEASURED AS THE NUMBER OF 8LOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND,

S5OiL5 ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENGY : COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (¢, ) AS FOLLOWS:

=3

ENSENESS:

{ oy LkPa)

0-12

12 - 25 25+ 50 50 - 100

100 - 200 »200

VERY SOFT

SQFT FIRM STIFF

VERY STIFF HARD

COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

N {BLOWS /0.3 m)

0-35

5-10 10 - 30 30 - 50

=350

VERY {DOSE

LOOSF COMPACT DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR 5TRENGTH.

ECOVERY:

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

| RGQDI(%) 0 -25 25+ 50 50 - 75 75 - 90 90 - 100
VERY POOR|  POOR FAIR GOOD | EXCELLENT
JOINTING AND BEDDING :

SPACING 50mm | 50-300mm| 0.3m~1m{ im- 3m | =3m

JOINTING  |vEwy CLOSEY  ClOSE | MOD Close]  wiDe | verr wiDF )

BEDDING VERY THIN THIN MEQIUM THICK | VERY THICK

ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF 5011
58 SPLIT SPOON TP THINWALL PISTON m, kpa™'  COEFFICIENT OF VOLUME CHANGE
W3 WASH SAMPLE ©OS  OSTERBERG SAMPLE Cp ' COMPRESSION INDEX
5 T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1 SWELLING INDEX .
B 5 BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOULIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <y m?/s  COEfFICIENT OF CONSGLIDATION
T W THINWALL OPEN £ S FOIL SAMPLE H m DRAINAGE PATH
Ty i TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION
U, kpa PORE WATER PRESSURE oy,  kPa EFFECTIVE OVERBURDEN PRESSURE
" } PORE PRESSURE RATIO o kea PRECONSOLIDATION PRESSURE
o3 kpa TOTAL NORMAL STRESS 4] kpa SHEAR STRENGTH
o’ kra EFFECTIVE NORMAL $TRESS ¢ kpPa EFFECTIVE COMESION INTERCEPT
r ke _SHEAR STRESS ¢ ~° EFFECTIVE ANGLE OF INTERNAL FRICTION
AL kpa PRINCIPAL STRESSES <y kpa APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN Py =% APPARENT ANGLE OF INTERNAL FRICTION
€ .68 % PRINCIPAL STRAINS 1A ko RESIDUAL SHEAR STRENGTH
E kpor MODULUS OF LINEAR DEFORMATION T, kPa  REMOULDED SMEAR STRENGTH
G kpa MODULUS OF SHEAR DEFORMATION 5, 3 SENSITIVITY &~
I3 t COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF 5011

A kg/n® DENSITY OF SOLID PARTICLES e 1,%  vOID RATIO €nin 1.h  VOID RATIO IN DENSEST STATE
Y, kN/mP UNIT WEIGHT OF SOLID PARTICLES no 1% POROSITY o DENSITY INDEX =:"’ “: :
£, kg/m® DENSITY OF wareR w 1.8 WATER CONTENT ) mm  GRAIN DIAMETER mex T Tmin
%, kN/mP UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION D, mm n PERCENT - DIAMETER
P ko/m® DENSITY OF sON woo%  LOUID LMt ¢, UNTEORMITY COEFFICIENT
Y kN/md UNIT WEIGHT OF 5011 Wy, % PLASTIC LitmiY h m HYDRAULIC HEAD OR POTENTIAL
% kgfm3 DENSITY OF DRY 5011 Wy % SHRINKAGE LiMiT q mi/s  RATE OF DISCHARGE
)& KN/ UNIT WEIGHT OF DRY SoiL o % PLASTIZITY INDEX = W, ~ W v m/s  DISCHARGE VELOCITY
Bt kg/m’ DENSITY OF SATURATED SOIL I | LIOUIDITY INDEX s ek i HYDRAULIC GRADIENT
Yeat KN/ UNIT WEIGHT OF SATURATED SOIL . ‘Pw - w k m/s  HYDRAULIC CONDUCTIVITY
P kg/m® DENSITY OF SUBMERGED SOIL b1 CONSISTENCY INDEX: J kw/m® SEEPAGE FORCE
b kn/m? UNIT WEIGHT OF SUBMERGED SO1L e 1% VOID RATIO IN LOOSEST STATE

2

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 LENG.TH OF THE CORING RUN.



FOUNDATION INVESTIGATION REPOR'I‘
For
High Mast Lighting Poles
Hwy 410, From Hwy 401 Northerly to North of Steeles Ave.
W.P. 595-90-00, Hwy. 410, Central Region

INTRODUCTION

This report presents. soil information for the proposed 32 high mast light poles (P1
through P32) at the above mentioned site. Soil information was obtained from
previous subsurface investigations in the area (Geocres 30M12-187, 189, 193, 194

and 204). This report is produced at the request of Central Region Structural
Section. '

SUBSURFACE CONDITIONS

The appended seven Record of Borehole sheets (details below) have been selected
from previous projects to represent the soil conditions for this project. The locations
of the boreholes are shown on Figure 1. The native soil in general is a competent
cohesive glacial till. The consistency of the material in general is very firm to hard
but on average hard (N-values ranging from 5 blows to more than 100 blows/0.3m,’
with an average N-value of more than 30 blows/0.3m). The closest boreholes (listed
below) should be referred for the soil condition at the HML locations. The glacial till
is underlain by shale bedrock. Generally, the bedrock elevation at the site is lower
at the north end. At the south end, near Hwy 401 the bedrock elevation is higher
and can be encountered within few metres below the ground surface. The bedrock
elevation at the site varies from 174.2m to 190.0m

Boreholes Co-ordinates Geocres No
BH 2 N 4,833,058.8; E 291,687.5 30M12-189
BH 3 N 4,834,474.4; E 290,498.2 30M12-204
BH 6 N 4,834,433.6; E 290,448.2 30M12-204
BH 8 N 4,835,522.5; E 289,437.5 30M12-193
BH 101 , N 4,836,970.8; E 288,281.7 30M12-194
BH 3 N 4,838,214.5; E 287,746.8 30M12-187

BH 4 N 4,838,214.3; E 287,693.0 30M12-187



MISCELLANEOUS

The soil information for this project was obtained from previous Foundation Investigation
in this area (Geocres 30M12-187, 189, 193, 194 and 204). This report was prepared by
K.8.Q. Ahmad, Foundation Engineer, reviewed and approved by D. Dundas, Senior
Foundation Engineer.

\

D. Dundas, P: Eng.
Senior Foundation Engineer
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OFFICE REPORY ON SOl EXPLORATION

Mipnziry of

ZEERr GeocRES No 30M12-189

WP5E95-90-00

RECORD OF BOREHOLE No 2

METRIC

w P Sh=82.11 [FORMERLY) \ocATION Co-ords. ¥ 4 833 058.8: ¥ 291 687.5 ORIGINATED 8y DT
oIsT 6 Hwy,. 410/401 BOREHOLE Typg Wash Bore BX Cusing, BQ Rock Core compiLep sy =
DATUM Cendatic DATE 84 10 03 CHECXED BY . @
uws EVNAMIC CONE PENE*TRANON
SOIL PROFILE SAMPLES | &, | o [ o e e |
Z 4 UM oaTmE wmr | S5 REMARKS
51 0 E 20 40 6o s0 00 I UL ZE L
= 'S .
ELEY BESCRIFION Timj w2 %g 5 SHEAR STRENGTH Gt = | Grain size
DEPTH - § 13|88 5 |ounconmnen  + mEwo vane T w| 7 [PSTRIBUTION
S 5 [E9 ] & [eouck reaxa  x Las vane |WATER CONTENT (%) (%)
183. 9 groumd Suyrface v > ol GR SA 51 CL
0.0} Hetercgeneous Mixture
of Silty Clay
stme gand
183, 0| Otcasicual shale alabs [y ; 1834 3EC [ 20| veathering
. P .
1
e 2521 0
Grey Shale Bedrock 7 v
with Limestone 2 50 18242521 O Highly
Bands * 7
" RC
> 3 2Q 632 ] 26%
> 181+
e e
7
Grey Limestone Bedrock 4 | BC Slightly
with Shale Bands B 180 65 | 16% to
) Unweathered
AT To0%
179+
178.7 61 34 93%
2 il End of Borehole ’

o3

¥

x¥ ; Numbers refer 1o
_Scnﬁtivity

W0
15 55 (%) STRAIN AT FAILURE
110-



QFFICE REPGRT ON- 50IL EXPLORATION

Mipoatry o
Teamwonimanom gra
Comememzatary

Grarg GEOC—RES Mo 30”12"204
WP 595-90-00 RECORD “OF BOREHOLE No 3 METRIC
WP 103-69-19 { FORMERY) LOCATION Co-ords. N & 834 474.4; E 290 498.2 ORIGINATED BY TS
DSt 8 wwy,_ %10 BOREMOLE Typp _ S0lid Stem Auger, Cone Test compuen sy T8
DATUM Gaodetic BATE 87 12 02 and 03 CHECKED 8Y
DYNAMIC CONE SENETRATION —
SOIL PROFILE SAMPLES | &, % |resistance Por masrie S oue| = E | remars
— §cz) b 20 4o 60 80 g0 [T contenr wwar [ o5
Ole 21721 = XSO, OO VO Wp W wol 5% &
ELEV DESCRIPTIO lal w2 %g & [SHEAR STRENGTH SN S SRAIN SIZE
tPHON =l =1 z21l5 = 1STRIBU
DEFTH v > | % |o unconmneo + FIELD VANE . y 8
g2 5 gu S e Quick rriaxiaL  x iab vang |WATER CONTENT (%) y (%}
186, 5 Ground Surface W ° i , 0 20 30 kN/m” lop sA 51 €L
v.Q Hererogeneous Mixture{H 186
of Silty Clay [0
Sand and Gravel /. \\
(Glaecial Till) '; TR A - 32.8
P L
'/./ “:;_ 184 120/2Q cm
) LA :
“6:5”2‘;7“' A2 185 137 . » 23.1 | 3324025
. %
A
182
L Hard {i¥] 31 88| 41
€ 0
M .
4 55 23 180 ) p 23.2 5 35 48 12
v o
&
- sute ZoALS
s 1 g8 em
e
o 178
'}
v K6 [ 55| BOA 7 ex
Hard . i
¥ ‘/” !
AT T 55 T304 7 en| V70 : ‘,H 227 | 34544 8
<] |
74,2 cé”wis $5TI00M15 en :
12.3] End of Borehole
Probable Bedrock
i
i
4
H . ¢ 0
? : ; I 1 .
! ! : i . :
. 1 H 1 . 1
: ; . A
| ? T A I
| ’ ! o
1 N H +
f e AR o
: ; | b P Lo
i : : | ' ; i ;
i i ] N |
| | AR P
' f I C
: | ; N R N A
| | . o
' d i i ! A ;
i A T R Lo
+3, &5 ; Numbers refer ro

Sansitivity

20
1505 (%) STRAIN AT FAILURE
10
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Transporaon drg

OFFICE REPORT ON -50It EXPLORATION

S oo GEOCRES No 30MI2- 204 _ 8
WP 595-90-00 RECORD OF BOREHOLE No 6 METRIC
WP 103-69-18 { LORMERLY ) LBCATION Comords. N & 834 433.6: E 290 448.2 ORIGINATED BY TS
DIST 6 HWY 410 BOREHOLE TYPE Solid Stem Auger, Cone Test COI‘{\PILED BY 8
DATUM Geodetic DATE 8712 04 CHECKED 8Y ﬂ
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | & | 2 |oesistance ALoT NATUAL =
=2 3 PLASTIC  moistuer  LOVID | REMARKS
P w | O W 20 40 40 80 oo M7 conTawr umT i 59
Slel 18|25 z 28 .82 A0 W lw, w  w| 5% &
ELEy TlE| w2 |88 & [snear srrencrn R 2 | GRAIN SIZE
5EFTR DESCRIFTION _JElZ ) E 8% = o unconmneo ] N 4 y Dlsmrfuﬂ(“m
gz 5 [EY | & |eouck rRiaxaL  x 4B vANE W, %) {*}
187,90l Ground Surface n ; i . , . 10 20 30 kN/m® [GR SA St CL
0. Heterogeneous Mixture V] / ; i
. of Silcy Clay y 186 e S i
‘Sand and Gravel vl 1o k
(6lacial Ti11) | Jr] 11ss 55 I O — 23.1 {12 23 41 24
i K2 | — ]
| Brown ] T o1 '
Cray _Hard ¥ 1] 2185 | S0
%
(il 3iss | 24
vpalss |29 182 Ot 23.6 | 8 32 44 16
I STss T30
AT 5T55 T8
Very Stifff] 1
94 7785 | 5% 180
d ERE o poreemeo 13 30 32 25
P .
//: 1
11 178 '
[N B I 1 - -1 70 !
5ilc VeiymDense Ifl
13-
-// 10 85 100 176
Hard 4 I :
[ IR A 0 ! I
Ui 11] 55 | 200415 em ;
Wy 4
14 17
173.2 fﬁ';m TS T00N 7 em
13.8 End of Borehole
Probable Bedrock
I
!
i ;
| i 5
I H .
’ :
! i
1 H

i
i
i H : !
i .
|

i
1
;

'
i
i
i

'
H
h
l

1
1
1
1
1
1

,_3. w5 . Numbers refer to
Senntivity

20
- 15.0-5 (%) STRAIN AT FAILURE
10




OFFICE REFORT ON SO EXPLORATIOM

Munugtry ot
@ Transponatien ang
Commumcghong

S GEOCRES No 30M12-193

WP 595-90-00

RECORD OF BOREHOLE No 8

METRIC

w P 103-69-15 {FoRMERLY ] LOCATION __Covords. & B3S 522.5 N3 285 437.5 E. ORIGINATED BY _I¥
DIsT I HWY 410 BOREMOLE TYPE Hollow Stem Aupers: BX Rock Gore COMPILED BY AEL,
DATUM . Geodetic DATE 1983 12 06-09 CHECKED BYTA/:.’_
SO0, PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
po [ g |ResisTance por pastic AU ool X REMARKS
= w36 % 20 40 .60 80 100 [UWT comrenr i} 2O
9 o b ; z ) { Il Il 1 Wp w WL oW &
ELEV scaipT ElEl w |2 |88]| & [SHEAR STRENGTH o Qe 2 | oraiN s1ZE
DEPTH DESCRIPTION wIZ2| 2] S |28 % |ounconmne  + piewd vane WATER CONTENT (%]l 7 DISTRIBUTION
g1z y | &Y I |® QUICK TRIAXIAL  x LAB VANE . (%)
186,61 Ground Level v - i 20 4P 6Q GR 5A S1 CL
0.0 : -
186.3 Topsoil ey
0.3 el 1 &5 8
v 186
Very stiff f t o
W 2| ss |28
. 3
. v
Hard ‘/ -+ | 385
Heterogeneous mixtur / 3] 88 [45 °©
of silty elay, sand .,
& gravel /
n-.4] 4} s5 |68 184 O b
(Glacial Ti11) ‘/
b 41
"j/\.\ 5| $5 64 e 533 44 18
id 183
A :
Brovn / 18
crey T H., 2
ey A 6 ss |74 o
8
/, 181
‘W
1 100/
) T O ol
= 180
' ' Y
i
b 179 739 50 4
T HoBlss e o
4l
/ 178
‘i 7
]
"I o ss jes o
Pz 177
%
s+ -
gt {176
‘H
10 | ss [ro ©
Il :
/" 175
174, 3 y lsgs
12.3 / Ll £ Vel
Shale bedrock
174
Weathered
Dark Grey 173
RC
12 . 1947
BX RQD
257
b 71. 4 >>\\13 RC o2y oz
15.2 End of Borehdle

+3. 5. Numbers refer 1o
b} . P
Sansitivity

20
1545 (%)} STRAIN AT FARLURE
10




OFfFICE REPORT ON SOIL EXPLORATION

® o Geocres No. 3OMIZ - [94 10

WP 595-30-00 RECORD OF BOREHOLE No 101 METRIC
w P 1036916 (FORMERLY ] 1OcAtION _ CO-ORDS: N 4 836 970.8; £ 288 281.7 ORIGINATED BY DY
oISt 6 mwy, 410 BOREHOLE TYPE Sniid Srem Auger COMPILED BY
DATUM .__Geodetic DATE 85 12 11 CHECKED BY :
PR o wo [ DYNamiC COMNE PENETRATION
SOIL PROFILE SAMPLES Wy | | RESISTANCE PLOTY nasmic MATURAL o ‘_; REMARKS -
€2 bt LT CONTENT LMY )
= w | B ¥ 20 40 &0 80 100 3 A
9 o he¥! E » 3 L ) L 1 Wp w WL K :g .
ELEV or S|Pl w288 | & [SHEAR STRENGTH UV S — GRAIN SIZE
DEFTH DESCRIPTION w |51 2] 5| B8] § |ounconmmen  + FiEw vane WATER CONTENT (%) 7 DISTRIBUTION
£z » | &Y & | e OUICK TRIAXIAL X LAB VANE . (%)
197.2| Ground Surface % £ - 10 2p 30 GR SA 51 CL
0.0 Jopaodl. . Jd 1 * 197 -
Sand with $1ilt, )
Changing to 5ilt with
depch
epe 158 ] 196
‘|11 2188 | 19
195.1 Lovse to Compact Ne .
2.1 Silty Clay, Trace Sand [| / 19
4 . 31ss | 1
b
be
"% 194
Al slss | 1
492
LA
LA
A
LA et 0 5 56 39
. 51 88 5 3
192.8 Fim to Stiff 194 193
4. 4] Heterogeneous Mixture oA
Silry C1 Sand A |
Gm:zl ek M1 6l ss | earkos en © bt 5 27 48 20
(Glacial Ti11) ;7,’ 192
Hard : 'Ll 7] ss | 65/l18em
Pl ol
Pl aiss | 7g/hizen | %1
o
M
gl
{1 .
190. 0 %
7.2 Auger Grinding PR
Probable Bedrock
End of Borehole
‘% Groundwater Level
not established
20
+3, x®: Numbers refer to 15 ¢ (4)STRAIN AT FAILURE

Sensitinty



OFFICE REPORT ON SOIL EXPLORATION

it of
TeansOOratew s
oM aone
o GEOLRES No30MI2 - 187 "
WP 595-90-00 RECORD OF BOREHOLE No 3 METRIC
we 2175418 (FORMERLY ) LOCATION Cowords. N 4 838 214.5; E 287 746.8 ORIGINATED gy 2
pist 6 wwy__ 410 BOREMOLE type _ Bollow Stem uger, VWashboring,Come Test comeiep gy A
DATUM Geodetic DATE 84 08 07 enecken sy A5
TYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES ;2 2 |ressmance ror T S B REMARKS
- 36| = 20 a0 80 89 o |UMT  cowtmr umr| 50
Sl 1221 2 ) h P i Wp w wo| 5S¢ &
S-S &1 & |snear STRENGTH e GRAIN SIZE
ELEy DESCRIPTION 2l 2|32] DISTRIBUTION
DEPTH |5 > S 1 % |0 UNCONFINED + FIELD VANE r
AEIRR gu S o ouck TAXAL  x LA8 vang |WATER CONTENT (%) (%)
157,85 Ground Surface A £ @ 10 20 30 GR SA §1 CL
0-Q  sand and Geaver |0
(shoulder) % 197
196.4 Xy
i 3y
M 1]ss| 9
Heterogeneous Mizture [|?],
of Siley Clay o 196
with sand ] 2| ss |7
some gravel
ia] THIY - |
(Glac T111) ¥ . \
Bard 4 3} ss| 32 1¢
~Noor zsj
: 4 4l ss | 64 - 12 30 61 17
- Brown 194
Grey Yy
s ss | 42
" 1
ll‘H
6] ss | 72
4 7{ ss | 82 192 s 23 30 34 13
o
.
"l 8i ss |128
' 191
Y of o3 | ood10em
H {
10 100418 em'
A
1] LS5 1100413 em 1 8o
b ;
gl .
185. 4 - TS TR0 18 on e
9.3 End of RBormhole ; § :
* {.L. not P
establighed - Lol
: l :
B
i
-
o
i
i
P
N ; '
H .
b
) L S

*

3 5. Nombers rafer 1o
Seasrivity

20
1595 (%) STRAIN AT FAILURE
1]




OFFICE "REPORT ON SOIL EXPLORATICN

GEoCrES No 30MI2-187

12

WP 595-90-00

RECORD OF BOREHOLE No 4

METRIC

-

3 45 . Numbers refer to
Sansitingy

15 -5 (%) STRAIN AT FAILURE
10

W B 217918 [FoRMERLY) LOCATION Co—ords. N 4 838 214.3; E 287 693.0 CRIGINATED By A
DIST 3 WY _ 410 BOREMOLE TYPE_ Hollow Stem Auger, Washboring, Cone Test COMPILED BY JA
DATUM Geodetic DATE 84 08 08 crecxen sy £S5
SOIL PROFILE SAMPLES I3 ut DYNAMIC CONE PEMNETRATION
5‘2 5 RESISTANGE  PLOT pasric CATVEAL e :-::%_ REMARKS
c h- 40 80 20 00 LT cOMTENT LIT Zw
8 o n =Q 2'0 . h f y w. W W, o &
ELEV zl&| w| 2195 | & [hear strencH z 1 7% | crain size
o = Q It Jreermereetm—
sere DESCRIPTION 23| 25|38 5 |oumconnme « mmpvanel oy [omiBuTION
) g2 > | &Y | & |®cuck reAxaL  x LaB VANE . (%)
197.8_ Ground Surface 2] g o 10 20 30 GR SA 51 CL
0.4 "
Topsoil, Fill
197
196.6 <
0} geterogenuona Hixture "),’
of 5ilty Clay -4 \
vith saud / 1% N
soms gravel r: » 11 88 {49
(Glacial T |} \M
" ¢
» 1007128 e
Hard ; ]
2 | ss |67 195
%
't
Browm | )ﬂ 3] ss 6l .
Grey 14 of 19
-
171
114 ss |78
]
r'j \ 193
s | ss 1325 o q Yot 9 33 48 10
3
./“;
*M61 ss {136 192
/
.' 1
7T 55 [ 100ks P 28 26 33 13
oy 3 191
id
’-/ = TTE0Ms en
,..'
190
"
189. 6 9] ss!100418 cm
7.9 End of Borebole
* W.L. oot ‘ i
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L
L
E4 : ’ i
]
o
i i
I
! i i
R N
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I
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b
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FOUNDATION INVESTIGATION REPORT
For
High Mast Lighting Poles
Hwy 410, From Hwy 401 Northerly to North of Steeles Ave.
W.P. 595-90-00, Hwy. 410, Central Region

INTRODUCTION

This report presents soil information for the proposed 32 high mast light poles (P1
through P32) at the above mentioned site. Soil information was obtained from
previous subsurface investigations in the area (Geocres 30M12-187, 189, 193, 194, 195
and 204). This report is produced at the request of Central Region ‘Structural
Section. |

SUBSURFACE CONDITIONS

The appended seven Record of Borehole sheets (details below) have been selected
from previous projects to represent the soil conditions for this project. The locations
of the boreholes are shown on Figure 1. The native soil in general is a competent
cohesive glacial till. The consistency of the material in general is very firm to hard
but on average hard (N-values ranging from 5 blows to more than 100 blows/0.3m,
with an average N-value of more than 30 blows/0.3m). The closest boreholes (listed
below) should be referred for the soil condition at the HML locations. The glacial till
is underlain by shale bedrock. Generally, the bedrock elevation at the site is lower
at the north end. At the south end, near Hwy 401 the bedrock elevation is higher
and can be encountered within few metres below the ground surface. The bedrock
elevation at the site varies from 174.2m to 190.0m

Boreholes Co-ordinates Geocres No
BH 2 N 4,833,058.8; E 291,687.5 30M12-189
BH 3 , N 4,834,474.4; E 290,498.2 30M12-204
BH 6 N 4,834,433.6; E 290,448.2 30M12-204
BH 8 N 4,835,522.5; K 289,437.5 30M12-193
BH 101 N 4,836,970.8; E 288,281.7 30M12-194
BH 3 N 4,838,214.5; E 287,746.8 30M12-187

BH 4 N 4,838,214.3; E 287,693.0 30M12-187



DISCUSSION AND RECOMMENDATIONS

It is proposed to install 32 high mast lighting poles (P1 through P32) on Hwy 410
from north of Hwy 401 to north of Steeles Avenue. ,

The High Mast Lighting poles will be founded on single reinforced concrete caissons.
The foundations for HML should be designed in accordance with the methods
described by B.B. Broms in the following two papers:

Broms, B.B.; Lateral Resistance of Piles in Cohesive Soils,
Journal of the Soil Mechanics and Foundations Division,
ASCE, Vo0l.90, No.SM2, Paper 3825, March 1964.

Broms, B.B.; Lateral Resistance of Piles in Cohesionless Soils
Journal of the Soil Mechanics and Foundations Division,
ASCE, Vol.90, No.SM3, Paper 3909, May 1964.

There will be some grade changes at the HML pole locations. At all HML locations,
except P27 the existing grade will be raised. The fill height will range from 0.2m to
2.7m with an average fill height of 1.4m. At P27 the grade will be lowered by 0.9m.

There are two options for the design of the HML foundations:

Option 1 (Preferred)

Assume that the soil condition at any HML pole location is similar to the soil
condition in the borehole logs closest to the proposed HML location. The closest
boreholes to be used for design are as follows:

Boreholes Co-ordinates Geocres No
BH 2 N 4,833,058.8: E 291,687.5 30M12-189
BH 3 N 4,834,474.4; E 290,498.2 30M12-204
BH 6 N 4,834,433.6; E 290,448.2 30M12-204
BH 8 N 4,835,522.5; & 289,437.5 30M12-193
BH 101 N 4,836,970.8; E 288,281.7 30M12-194
BH 3 N 4,838,214.5; E 287,746.8 30M12-187

BH 4 N 4,838,214.3; E 287,693.0 30M12-187



Use the following soil parameters for design:

In Glacial Till

Q, = Unconfined Compressive Strength = 250 kPa
T = Unit Weight = 21.2 kN/m?®
Water Level = As shown on the log sheet closest to the HML location.

In Shale Bedrock

Q, = Unconfined Compressive Strength = 750 Kpa
Y = Unit Weight = 22.5 Kn/m®
Water Level = As shown on the log sheet closest to the HML location.

For any existing fill overlying the native soil following parameters should be used
taking into consideration that only half of the fill height would provide lateral
support: _ o

q) = 30°
Y = 20 kN/m?

It should be assumed that soil in the zone of frost penetration does not provide any
lateral resistance. The depth of frost penetration at this site is 1.2m.

Option 2

If the project schedule does not permit for a detailed design of the foundation using
these parameters, then all the caisson foundations within glacial till should be 8m
deep. If the caisson foundation is to be constructed entirely in the shale bedrock then
the caisson foundation should be 4m deep.



Construction Consideration:

Since, the recommendation for the HML foundation design is provided without any
detailed Foundation investigation, it is recommended that the caissons should be
inspected at the time of construction to verify that the soil condition is similar to the
soil condition encountered in previous investigations. We suggest that the inspection
could be accomplished by a contract employee recommended by the Foundation
Design office and retained by the Construction office for the duration of the
construction project. This approach has been used effectively for previous projects.

It is recommended that a non-standard special provision for the construction of HML
foundations, should be incorporated in the contract. A copy of the latest NSSP is
attached to this report for reference. The contractor should be advised that variable
types of subsurface material may be encountered at the high mast light pole
locations; and that the soil descriptions in this report are generalized and not site
specific. For construction planning purposes it may be assumed that;

. Groundwater is at or near the surface.

- Cohesionless material may be encountered and it would be susceptible to
disturbance under conditions of unbalanced hydrostatic head.

- Glacial deposits are anticipated and there is a probability that occasional
cobbles and boulders may be encountered within the deposit.

- In some areas bedrock is present at shallow depth. It is possible that in some
areas caisson drilling will take place partially or entirely in the bedrock.

The Contractor is responsible for constructing the high mast pole foundations without
disturbing the material at the sides or bases of the foundations. His proposal should
be capable of dealing with the above-noted site condition. The Contractor shall
submit his proposed construction method to the Engineer for review a minimum of
15 working days prior to the commencement of construction of these foundation
elements.



Miscellaneous

The soil information for this project was obtained from previous Foundation
Investigation in this area (Geocres 30M12-187, 189, 193, 194, 195 and 204). This
report was prepared by K.S.Q. Ahmad, Foundation Engineer, reviewed and approved
by D. Dundas, Senior Foundation Engineer.

,\ { ' / .
R L el i"f,\ﬂﬂ_(

——

K.S.Q. Ahmad, P. Eng.
Foundation Engineer

D. Dundas, P. Eng.
Senior Foundation Engineer
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OFFICE REPORT ON SOIL EXPLORATION

GEOCRES 30MI2-1689
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S0O1L PROFILE SAMPLES o W DYNAMIC CONE PENETRATION
g § RESISTANCE  #LOT rasne Mar 0] L E REMARKS
- - §° 20 40 40 80 100 LM Eomrewr  LHIT Eg
2l 8 lak TR T P wp W w | 54 )
ELEV DESCRIPTION g w 2 g 5 SHEAR STRENGTH AP A | cran size
oePTH TEHIERE: § § |0 uncoNnNe o mie vane| . y [DISTRIBUTION
21z 2 | &Y \g ® GUICK TRIAKIAL  x {AB vane | WATER CONTENT (%) ("%}
1839 Greund Surface v w GR SA 81 CL
0.0l Ratarogeneous Mixture 1]
of Silty Clay -
some sand -
183,0f Occasional shale slabs [} _‘. 183-122C | moD Weathering
i  feszf o
Grey Shals Bedrock i 2o
vith Limestone 2 | 5q 18242521 0 Righly
Bands ° e
X RC
> 3 9 637 ] 26%
> 1814
e e ol
(&
Grey Limestone Hedrock 4 | RC Slighely
| with Shale Bands B 1801 652 | 162 to
' Unweathered
100%] © -1
- 179
178.7 61 wg 9zl o
5.2

Ead of Borehols

*3' u® : Numbary refer to
Senyitivity

20
1568 {*%) STRAIN AT FAILURE
I .

A

t o s e b



. tarnre

GEOCRES 3OMI2-204
RECORD OF BOREHMOLE No 3 METRIC
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QEDCRES 30OM|[2- 20U
RECORD OF BOREHOLE No 6 METRIC
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GEOCRES DOMI2-193

1
RECORD OF BOREHOLE No 8 METRIC f
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RECORD OF BOREHOLE No 4

METRIC
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NON STANDARD SPECIAL PROVISION

Sheet, of
Date

WP NO Contract No District No Hwy No

Location Type of Work

This SP in new /) [ ]
This 8P replaces No

Remarks:

Explanation of Intent:

To define High Mast Pole construction

Item No

Spec No

Title or Item Description

CONCRETE FOOTING FOR HIGH MAST POLES

CONSTRUCTION

The Contractor is advised that variable types of subsurface material may be encountered
at the high mast light pole locations; for addition information regarding soil conditions the
Contractor is referred to the Foundation Investigation Report.

For bidding purposes it may be assumed that:
Ground water is at or near the surface.

- If cohesionless material is encountered, it would be susceptible to disturbance
under conditions of unbalanced hydrostatic head,

- If glacial deposits are encountered, there is a probability that occasional cobbles
and boulders may be encountered within the deposit.

- Bedrock will be encountered within the caisson limits at locations that can be
interpolated from the Foundation Investigation Report. . :

The Contractor is responsible for constructing the high mast pole foundations without
disturbing the material at the sides or bases of the foundations. The Contractor shall
submit eight copies of the proposed construction method to the Engineer for review a
minimum of 15 working days prior to the commencement of construction of these
foundation elements,

BASIS OF PAYMENT

Payment at the contract price for the above tender item shall be fuII compensation for all
labour, equipment and materials required to do the work.

Initiated by ' Detailed by Approved by




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {S5PT) N VALUE IS THE NUMBER OF BLOWS REQUIRED 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 ¢, 76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS H.

DYNAMIC CONE PENETRATION TEST! CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Simm O.D. 60" CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON 'A’ SIZE DRILL RODS, THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF BIOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

5015 ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

ONSISTENGY: COMESIVE SO1LS ARE DESCRIBED ON THE BASIS OF THER UNDRAINED SMEAR STRENGTH (¢ ) AS FOLLOWS:

Cy tkpa) 0«12 12 » 25 25+ 50 50 - 100 100 - 200 >200
VERY SOFT SOFT FIRM STIFF VERY STIFF HARD
DENSENESS: COMESIONLESS S0ILS ARE DESCRIBED ON THE BASIS OF DENSENESS A5 INDICATED BY 5PT N VALUES AS FOLLOWS:
N (BLOWS/0.3m) 0-35 5-10 10- 30 30 - 50 =50
VERY [DOSE| 100SE COMPACT DENSE VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.
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 [RQ D}, FOR MODIFIED RECOVERY, 15

ROD (%) 0-25 25- 50 50 -75 75«90 20 « 100
VERY FOOK FOOK FAIR GO0 EXCELLENT
JOINTING AND BEODING:
SPACING 50mm 50 - 300mm] 0.3m = Im et = Im >3m
JOINTING VERY CLOSE CIOSFE MOD, CLOSE WrDF VERY WILE
BEDDING VERY THIN THIN MEDIIM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

55 SPLT SPOON TP THINWALL PISTON m, ko™t COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE 08  OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
S T SLOTTED TUBE SAMPLE R C  ROCK CORE € 1 SWELLING INDEX
B S BLOCK SAMPLE PH TW ADVANCED MYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE PM O TW ADVANCED MANUALLY v m/s  COEFFICIENT OF CONSOUIDATION
T W THINWALL OPEN E S FOIL SAMPLE H m DRAINAGE PATH
Ty 1 TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION
Uy, kpa PORE WATER PRESSURE o,  kPa  EFFECTIVE OVERBURDEN PRESSURE
1 1 FORE PRESSURE RATIO o kpa PRECONSOLIDATION PRESSURE
o kPa TOTAL NORMAL 5TRESS 7 kea SHEAR STRENGTH
o’ kpa EFEECTIVE NORMAL STRESS ¢’ kpa EFFECTIVE COHESION INTERCEPT
r kpa SHEAR STRESS ¢ -° EFFECTIVE ANGLE OF INTERNAL FRICTION
o 05,0, kpo PRINCIPAL STRESSES ¢y ka APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN Py =" APPARENT ANGLE OF INTERNAL FRICTION
€ .66 * PRINCIPAL STRAINS 7y kpa RESIDUAL SHEAR STRENGTH
E ke MODULUS OF LINEAR DEFORMATION t, kba REMOULDED SHEAR STRENGTH
G kpa MODULUS OF SHEAR DEFORMATION Sf ) SENSITIVITY = _;_E.u
I R COEFEICIENT OF FRICTION r
PHYSICAL PROPERTIES OF SOIL
A kg/m® DENSITY QF SOLID PARTICLES @ 1,%  vOID RATIO €rin 1, % VOID RATIO IN DENSEST STATE
A KN/m®  UNIT WEIGHT OF SOLID PARTICLES n 1%  POROSITY Iy 1 DENSITY INDEX = zmww;w: i
A kg/m’ DENSITY OF WATER w 1,%  WATER CONTENT ) mm  GRAIN DIAMETER max T Tmin
%, KN/ UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION By mm  n PERCENT - DIAMETER
IS kg/m® DENSITY OF sOU w, % LIGUID LIMIT ST UNIFORMITY COEFFICIENT
14 KN/l UNIT WEIGHT OF SO0 Wy % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
% kg/m® DENSITY OF DRY SOIL W, % SHRINKAGE LIMIT q m*/s  RATE OF DISCHARGE
>é kN/m® UNIT WEIGHT OF DRY SOIL e % PLASTICITY INDEX = W ~ Wp v m/s  DISCHARGE VELOCITY
}gm kg/m3 DEMSITY OF SATURATED SOIL I \ LIQUIDITY INDEX = l_ Y i i HYDRAULIC GRADIENT
Yeat KNAT® UNIT WEIGHT OF SATURATED 501 o —w k m/s  HYDRAULIC CONPUCTIVITY
P’ ky/m® DENSITY OF SUBMERGED SQIL e I CONSISTENCY INDEX- -L”x";“““‘ i kn/m® stepace foRCE
Y’ kN/m® UNIT WEIGHT OF SUBMERGED SO, Brax L% VOID RATIO IN LOOSEST STATE
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Page No: DESCRIPTION
1 ‘Index
2 ' Abbreviations & Symbols
3-13 Foundation Investigation Report for

High Mast Lighting Poles

Hwy 410, from Hwy. 401 Northerly
to North of Steeles Avenue

W.P. 595-90-00

Hwy. 410, Central Region

Note: For purposes of the contract, this report supersedes all other Foundation Reports
prepared by, or for the Ministry in connection with the above-mentioned project.



- EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BIOWS REGUIRED TO CAUSE A STANDARD 5imm O, D 3BLIT BARREL
SAMPLER TO PENETRATE 0.2 INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76fn. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.D. 60° CONE ANGLE ) DRIVEN BY 475 J
IMPACT ENERGY ON "A‘ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE GF THE CONICAL POINT INTO THE UNDISTURBED GROUND,

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

ONSISTENCY.: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (¢ ) AS FOLLOWS:
L ey LkPa) 0-12 12 -25 25-50 | 50-300 | o0 -200] =200
VERY SOFY SOFT FIRM STIFF VERY STIFF HARD

DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

|N {BLOWS/0.3m}] 0 - 5

5-10 10 - 30 30 - 50

>350

VERY 1O0SE

(QOSE COMPACT OENSE

VERY DENSE

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

=

iz

QD

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

IFIED RECOVERY: 5SUM 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, {5:

| rQD{%) 0 -25 25-50 | 50-75 75 - 90 90 - 100
VERY POCR|  POOR FAIR GOOD | EXCELLENT
OINTING AND BEBDING:
SPACING 50mm 50~ 300mm| 0.3m = 1m | im < 3m >3m
JOINTING  |vERY CLOSE|  CLOSE | MOD, CLOSE]  WiDE VERY WIDE '
CBEDDING VERY THIN THIN MEDIUM THIck  |\VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF 50IL

55 SPLT SPOON TP THINWALL PISTON m,  keg"!

W5 WASH SAMPLE O3 OSTERBERG SAMPLE €, 1

51 SIOTTED TUBE SAMPLE R € ROCK CORE s i

85 BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Ca 1

€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢y m2/s

T W THINWALL OPEN £ 5 FOIL SAMPLE H m

1, }

STRESS AND STRAIN u v

u,, kbo  PORE WATER PRESSURE oy kP

T, 3 PORE PRESSURE RATIO q,’ kra

o kpa TOTAL NORMAL STRESS 7, kba

o’ kPa  EFFECTIVE NORMAL STRESS ¢ kfa

T kPa  _SHEAR STRESS ¢ «®

o .,0 kPa  PRINCIPAL STRESSES ¢, kbo

€ % LINEAR STRAIN by -?

€ ,6) .8, % PRINCIPAL STRAINS T kpa

E ko MODULUS OF LINEAR DEFORMATION 7, kpa

G ke MODULUS OF SHEAR DEFORMATION 3 1

n ) COEFFICIENT OF FRICTION !

PHYSICAL PROPERTIES OF 5011

B kg/m’ DENSITY OF SOLID PARTICLES e L% VOID RATIO

Y, kn/md UNIT WEIGHT OF SOUD PARTICLES n 1.%  POROSITY

A, kg/m’ DENSITY OF WATER W 1,%  WATER CONTENT

%, kn/mf UNIT WEIGHT OF waATER S, % DEGREE OF SATURATION

P kglwl pENSITY OF SO W % LOUID LM

Y KN/MD UNIT WEIGHT OF SO wy % PLASTIC Limit

A kg/m® DENSITY OF DRY SOIt wg % SHRINKAGE LIMIT

7& kNAR UNIT WEIGHT OF DRY SOIL o % PLASTICITY INDEX = W ~ Wy

Par  kg/m® DENSITY OF SATURATED SO I, 1 LGUIDTY INDEX : e

Vet KN/ UNIT WEIGHT OF SATURATED SOIL . P - w

P lg/m® DENSITY OF SUBMERGED SOIL e T CONSISTENCY INDEX: ‘“k“z“;“”'"

Y kN/m® UNIT WEIGHT OF SUBMERGED SOH, Cmax 1% VOID RATIO IN LOGOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX .
RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME EACTOR

DEGREE OF- CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONMSOLIDATION PRESSURE

SHEAR STRENGTH

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

SENSITIVITY = =il
Ty

€pin 1B VOID RATIO N DE;ISESY 5;1\75
iy DENSITY INDEX =523 o
b mm  GRAIN DIAMETER

Oy mm n PERCENT « DIAMETER

Cy ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
d4  m¥%s  RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i 1 HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j e/ SEERAGE rORCE



FOUNDATION INVESTIGATION REPORT
For , :
High Mast Lighting Poles
Hwy 410, From Hwy 401 Northerly to North of Steeles Ave.
W.P. 595-90-00, Hwy. 410, Central Region

INTRODUCTION

This report presents. soil information for the proposed 32 high mast light poles (P1
through P32) at the above mentioned site. Soil information was obtained from
previous subsurface investigations in the area (Geocres 30M12-187, 189, 193, 194

and 204). This report is produced at the request of Central Region Structural
Section. ' .

SUBSURFACE CONDITIONS |

The appended seven Record of Borehole sheets (details below) have been selected
from previous projects to represent the soil conditions for this project. The locations
of the boreholes are shown on Figure 1. The native soil in general is a competent
cohesive glacial till. The consistency of the material in general is very firm to hard

but on average hard (N-values ranging from 5 blows to more than 100 blows/0.3m, . -

with an average N-value of more than 30 blows/0.3m). The closest boreholes (listed
below) should be referred for the soil condition at the HML locations. The glacial till
is underlain by shale bedrock. Generally, the bedrock elevation at the site is lower
at the north end. At the south end, near Hwy 401 the bedrock elevation is higher
and can be encountered within few metres below the ground surface. The bedrock
elevation at the site varies from 174.2m to 190.0m

Boreholes Co-ordinates Geocres No

BH 2 N 4,833,058.8; E 291,687.5 30M12-189
BH 3 N 4,834,474.4; E 290,498.2 30M12-204
BH 6 N 4,834,433.6; E 290,448.2 30M12-204
BH 8 N 4,835,522.5; E 289,437.5 30M12-193
BH 101 N 4,836,970.8; E 288,281.7 30M12-194
BH 3 N 4,838,214.5; E 287,746.8 30M12-187

BH 4 N 4,838,214.3; E 287,693.0 30M12-187



MISCELLANEOUS

The soil information for this project was obtained from previous Foundation Investigation
in this area (Geocres 30M12-187, 189, 193, 194 and 204). This report was prepared by

K.8.Q. Ahmad, Foundation Engineer, reviewed and approved by D. Dundas, Senior
Foundation Engineer. :

e
D. Dundas, P. Eng.
Senior Foundation Engineer
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QOEFICE REPORF ON SOIL EXPLORATION
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FOUNDATION INVESTIGATION REPORT
For
High Mast Lighting Poles
Hwy 410, From Hwy 401 Northerly to North of Steeles Ave.
W.P. 595-90-00, Hwy. 410, Central Region

INTRODUCTION

This report presents soil information for the proposed 32 high mast light poles (P1
through P32) at the above mentioned site. Soil information was obtained from
previous subsurface investigations in the area (Geocres 30M12-187, 189, 193, 194, 195
and 204). This report is produced at the request of Central Region Structural
Section. : '

SUBSURFACE CONDITIONS

The appended seven Record of Borehole sheets (details below) have been selected
from previous projects to represent the soil conditions for this project. The locations
of the boreholes are shown on Figure 1. The native soil in general is a competent
cohesive glacial till. The consistency of the material in general is very firm to hard
but on average hard (N-values ranging from 5 blows to more than 100 blows/0.3m,
with an average N-value of more than 30 blows/0.3m). The closest boreholes (listed
below) should be referred for the soil condition at the HML locations. The glacial till
is underlain by shale bedrock. Generally, the bedrock elevation at the site is lower
at the north end. At the south end, near Hwy 401 the bedrock elevation is higher
and can be encountered within few metres below the ground surface. The bedrock
elevation at the site varies from 174.2m to 190.0m

Boreholes Co-ordinates Geocres No

BH 2 N 4,833,058.8; E 291,687.5 30M12-189
BH 3 \ N 4,834,474.4; E 290,498.2 30M12-204
BH 6 N 4,834,433.6; E 290,448.2 30M12-204
BH 8 N 4,835,622.5; E 289,437.5 ~ 30M12-193
BH 101 N 4,836,970.8; E 288,281.7 30M12-194
BH 3 N 4,838,214.5; E 287,746.8 30M12-187

BH 4 N 4,838,214.3; E 287,693.0 30M12-187



DISCUSSION AND RECOMMENDATIONS

It is proposed to install 32 high mast lighting poles (P1 through P32) on Hwy 410
from north of Hwy 401 to north of Steeles Avenue.

The High Mast Lighting poles will be founded on single reinforced concrete caissons.
The foundations for HML should be designed in accordance with the methods
described by B.B. Broms in the following two papers:

Broms, B.B.; Lateral Resistance of Piles in Cohesive Soils
Journal of the Soil Mechanics and Foundations Division,
ASCE, Vo0l.90, No.SM2, Paper 3825, March 1964.

Broms, B.B.; Lateral Resistance of Piles in Cohesionless Soils
dJournal of the Soil Mechanics and Foundations Division,
ASCE, Vo0l.90, No.SM3, Paper 3909, May 1964.

There will be some grade changes at the HML pole locations. At all HML locations,
except P27 the existing grade will be raised. The fill height will range from 0.2m to
2.7m with an average fill height of 1.4m. At P27 the grade will be lowered by 0.9m.

There are two options for the design of the HML foundations:

Option 1 (Preferred)

Agssume that the soil condition at any HML pole location is similar to the soil
condition in the borehole logs closest to the proposed HML location. The closest
~ boreholes to be used for design are as follows:

Boreholes Co-ordinates Geocres No
BH 2 N 4,833,058.8; E 291,687.5 30M12-189
BH 3 N 4,834,474 .4; E 290,498.2 30M12-204
BH 6 N 4,834,433.6; E 290,448.2 30M12-204
BH 8 : N 4,835,522.5; E 289,437.5 30M12~193
BH 101 N 4,836,970.8; E 288,281.7 30M12-194
BH 3 N 4,838,214.5; E 287,746.8 30M12-187

BH 4 N 4,838,214.3; E 287,693.0 30M12-187



Use the following soil parameters for design:

In Glacial Till

Q, = Unconfined Compressive Strength = 250 kPa
Y = Unit Weight = 21.2 kN/m®
Water Level = As shown on the log sheet closest to the HML location.

In Shale Bedrock

Q, = Unconfined Compressive Strength = 750 Kpa
T = Unit Weight = 22.5 Kn/m® _
Water Level = As shown on the log sheet closest to the HML location.

For any existing fill overlying the native soil following parameters should be used
taking into consideration that only half of the fill height would provide lateral
support: '

o] = 30°
Y = 20 kI‘I/In3

It should be assumed that soil in the zone of frost penetration does not provide any
lateral resistance. The depth of frost penetration at this site is 1.2m,

Option 2

If the project schedule does not permit for a detailed design of the foundation using
- these parameters, then all the caisson foundations within glacial till should be 8m
deep. If the caisson foundation is to be constructed entirely in the shale bedrock then
the caisson foundation should be 4m deep.



Construction Consideration:

Since, the recommendation for the HML foundation design is provided without any
detailed Foundation investigation, it is recommended that the caissons should be
inspected at the time of construction to verify that the soil condition is similar to the .
soil condition encountered in previous investigations. We suggest that the inspection
could be accomplished by a contract employee recommended by the Foundation
Design office and retained by the Construction office for the duration of the
construction project. This approach has been used effectively for previous projects.

It is recommended that a non-standard special provision for the construction of HML
foundations, should be incorporated in the contract. A copy of the latest NSSP is
attached to this report for reference. The contractor should be advised that variable
types of subsurface material may be encountered at the high mast light pole
locations; and that the soil descriptions in this report are generalized and not site
specific. For construction planning purposes it may be assumed that;

- Groundwater is at or near the surface.

- Cohesionless material may be encountered and it would be susceptible to
disturbance under conditions of unbalanced hydrostatic head.

- Glacial deposits are anticipated and there is a 'probability that occasional
cobbles and boulders may be encountered within the deposit.

- In some areas bedrock is present at shallow depth. It is possible that in some
areas caisson drilling will take place partially or entirely in the bedrock.

The Contractor is responsible for constructing the high mast pole foundations without
disturbing the material at the sides or bases of the foundations. His proposal should
be capable of dealing with the above-noted site condition. The Contractor shall
submit his proposed construction method to the Engineer for review a minimum of
15 working days prior to the commencement of construction of these foundation
elements.



Miscellaneous

The soil information for this project was obtained from previous Foundation
Investigation in this area (Geocres 30M12-187, 189, 193, 194, 195 and 204). This
report was prepared by K.S.Q. Ahmad, Foundation Engineer, reviewed and approved
by D. Dundas, Senior Foundation Engineer.

AU Aw A HH’V//

K. S Q. Alunad P. Eng,
Foundation Engineer

D. Dundas, P. Eng.
Senior Foundation Engineer
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OFFSCE REPORF ON SO#. EXPELORATION

oo QEOCRES  30MI2-169
RECORD OF BOREHOLE No 2 METRIC
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GEOCRES 3OMI2- 204
RECORD OF BOREHOLE No 3 METRIC
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QEDRES 30M|2-20Y

WP 103-69-189

RECORD OF BOREHOLE No 6

Co-ords. N & 834 433.6;

LOCATION

DIST 5 Hwy,__ 410
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| GEOCRES DOMI2 - 193

METRIC

RECORD OF BOREHOLE No 8
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GEDCRES 30MI2- 94

RECORD OF BOREHOLE No 101

METRIC
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QEDCRES 30MI2- 8%

OFFICE REPORY ON 350IL CAPLUNALIURM

RECORD OF BOREHOLE No 3 METRIC
Dist 8. Hwy___ 410 BOREHOLE TYPE Hf’““ Stem Aiger, Washboring lome Test compiep sy A
DATUM Geodetic pare 84 08 07 creckeo sy A5 -
- Y i
Y DYNAMIC CONE PEMNETRATY
SO0, PROFILE SAMPLES | 5., | % |Reseramcs rior N —— -
=% X RASHIC morree iub | 2 REMARKS
5w a 25| & 20 40 80 80 00 ‘\:‘ “’x"" “:“v' ig N
2 o 80 ¢ Z
ELty DESCRIPTION SEIEIERE: & [SHEAR sTRENGTH o | TF | R 12t
BePTH wlEl 2 E 8% S {0 UNCONRNED  + FED vANE y |OSTRIBUTION
197 g2 | &Y | @ |[®ouck reatiar  x s vang | WATER CONTENT (%) (%)
) ;5? Grousd Surface i * s 1o 20 30 GR SA 51 CL
i« Sand snd Cravel ::" 3
#
v(ﬁhﬂuld‘f) s 197
196.8 "z
0.7 2
IR EINE
Heterogeneous Mixture '!,
of Silty Clay 18 19
with sand 1] 21 ss | 27
soma gravel /’
(Clacial T411) -
¢ o \.
dard Y1 3fss |32 19
' I \wo/ 25 om)
iyl 4] ss | s ) 12 30 41 17
- Boowe Y 194
Grey ;,."
ﬂ‘n’ 5] 88 42
/ H
o 193 ;
I ERR :
. |
V] I
:/ 7 88§ 82 192 o ; 23 30 34 13
(f: - |
A s s§ 1128 f
At 191 ,
M. !
A o] 557 s0di0em !
¥l 1 , -
Ao ss T i 18 cm | S
L] _
ML S5 T 00413 em | jaqb
’
1
188, SO LA 18 o
9.3 End of Boramhole
* .15, not l
established |
- |
|
i }
§
i

+¥, x5 Numbers refer 1o

20

Sensuitiity

15 05 (%) STRAIN AT FAILURE
19




FEFGIRE W 3%t i ma v -

UrEiee

e S

Mkirvnrry of
THRVRIOH RN A
Comvhurtstusng

QEOCRES 30M12- 187

RECORD OF BOREHOLE No 4

METRIC
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NON STANDARD SPECIAL PROVISION

Sheet, of
Date

WP NO Contract No District No Hwy No

Location Type of Work

This SP in new ) | ]

This 8P replaces No

Remarks:

Explanation of Intent; To define High Mast Pole construction

Item No Spec No Title or Item Description
- CONCRETE FOOTING FOR HIGH MAST POLES
CONSTRUCTION

The Contractor is advised that variable types of subsurface material may be encountered
at the high mast light pole locations; for addition information regarding soil conditions the
Contractor is referred to the Foundation Investigation Report.

For bidding purposes it may be assumed that:
. Ground water is at or near the surface,

- If cohesionless material is encountered, it would be susceptible to disturbance
under conditions of unbalanced hydrostatic head.

- If glacial deposits are encountered, there is a probability that occasional cobbles
and boulders may be encountered within the deposit.

- Bedrock will be encountered within the caisson limits at locations that can be
interpolated from the Foundation Investigation Report. : :

The Contractor is responsible for constructing the high mast pole foundations without
disturbing the material at the sides or bases of the foundations. The Contractor shall
submit eight copies of the proposed construction method to the Engineer for review a
minimum of 15 working days prior to the commencement of construction of these
foundation elements.

BASIS OF PAYMENT

Payment at the contract price for the above tender item shall be full compensation for all
labour, equipment and materials required to do the work.

Initiated by ' Detailed by ' Approved by
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE 15 THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD Slmm O.D. 5PLIT BARREL
SAMPLER TO PENETRATE 0.2mINTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF o3.5kg, 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. AVERAGE N VALUE IS DENOTED THUS N

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm 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 NUMSBER OF 8LOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINY INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

CONSISTENCY : COMESIVE SOILS ARE DESCRIBED ON THE 8A51S OF THEIR UNDRAINED SMEAR STRENGTH [ ) AS FOLLOWS:

| ¢y tkpa) 0-12 12 - 25 25-50 | 50-100 | 100 -200 [ =200
VERY SOFT|  SOFT FiRM STIFE L VERY STIFF | HARD

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[N(amws/o.am) 05 5410 10 - 30 30 - 50 =50
VERY LOOSE| 1005F | compact | DENSE  |vEry pEnSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.
ﬁfSQVERYi SUM OF AlL RECOVERED ROCK CORE PIECES FRCOM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,

MODIFIED RECOVERY: 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, IS+

| RQD (%) 0-25 25~ 50 50 - 75 75 - 90 90 - 100
VERY FOOR|  POOR FAIR GOOD | EXCELLENT
JOINTING AND BEDDING
SPACING S0mm {50~ 300mm| 0.3m ~ 1m | Im- 3m | >3m
JOINTING  |VERY CLOSE|  CLOSE | MOD. CLOSE]  WIpE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

55 SPLIT SPOON TP THINWALL PISTON m, kpa™t  COERFICIENT OF VOLUME CHANGE
W5  WASH SAMPLE 05  OSTERBERG SAMPLE Cp 1 COMPRESSION INDE X
$S T SIOTTED TUBE SAMPLE R C  ROCK CORE Cyq 1 SWELLING INDEX
B S BLOCK SAMPLE P H TW ADVANCED MYDRAULICALLY Cy I RATE OF SECONDARY CONSOLIDATION
€3 CHUNK SAMPLE PMTW ADVANCED MANUALLY <, m?/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F$  FOIL SAMPLE H I DRAINAGE PATH
Ty 1 TIME FACTOR

STRESS AND STRAIN u b2 DEGREE OF CONSOLIDATION
Uy kra PORE WATER PRESSURE oy kPa EFFECTIVE GVERBURDEN PRESSURE
A 1 PORE PRESSURE RATIO % kra PRECONSOLIDATION PRESSURE
o kpa TOTAL NORMAL $TRESS 7 kpai SHEAR STRENGTH
o’ kPa EFFECTIVE NORMAL 5TRESS ¢’ kra EFFECTIVE COHESION INTERCEPT
3 kba SREAR STRESS & -7 EFFECTIVE ANGLE OF INTERNAL FRICTION
o 00 keo PRINCIPAL STRESSES <y kba APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by, “° APPARENT ANGLE OF INTERNAL FRICTION
€58 % PRINCIPAL STRAINS T kpa RESIDUAL SHEAR STRENGTH
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A‘_ Bore Hole NOT TO SCALE
,é‘ Bore Hole & Cone HWY 410 HIGH MAST LIGHTING POLES
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TO RECORD OF BOREHOLE SHEETS. WP 595-90-00  GEOCRES No 30M12-226

DATE 199506 15 Figure No 1



	0002583
	0002584
	0002599
	0002600

