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memorandu:

To: E.C. Lane Date: 1986 09 10

Head, Structural Section
Eastern Region

Ontanio

From: Foundation Desgign Section
Room 315, Central Building

RE: W.P. 43-79-01
High Mast Lighting Pole Foundation
Pole C-2 (Revised Location)
Hwy. 417 & Alta Vista Drive
District 9 - Ottawa

Further to your request of July 8, 1986, this Section has
carried out additional fieldwork at the above-noted site. Specifically,
an additiomnal borehole was advanced at the revised location of
HML Pole €-2-10. The proposed pole location has been relocated to
Sta. 31 + 555, o/s 38.5 m Rt of Hwy. 417 centreline.

The additional fieldwork was carried out on August 19 and
20, 1986 and consisted of advancing one borehole to a depth of 5.2 m
at the previously noted location.

Attached is the Record of Borehole sheet for B.H. C-2 (Revised).
The following is a summary of the stratigraphy which was found at this
particular location.

Depth (m) Description
From - To
0.0 - 2.1 Fill (Si €l and Sa, with Gr.)
2.1 =~ 2.4 Original topsoil
2.4 Shale bedrock

The general recommendations presented in the Foundation
Investigation and Design Report for this project (issued on July 30,
1986) should be applied to the design of this HML foundation.
However, the design parameters for pole C~2 should be altered as
follows:

Elev. (m) Type of Soil ﬁ( qu

From - To psi pcf
59.4 - 57.0 Fill - - 125
57.0 - 56.7 High. w shale - 80 135
56.7 - 55.7 Slight. w shale - 700 140
55.7 - Unweath. shale - 2500 150

TRAD 1R (10/71)



If you have any questions or require further information
please do not hesitate to contact the undersigned.

L. Politano
Project Foundations Engineer

for
M. Devata
Chief Foundations Engineer
(East)

MD /mm j

Attach.



OFFICE REPORT OMN SOIL EXPLORATION

Ministry of
Transportation and

Comtunicanans
Dntare

-
RECORD OF BOREHOLE No C2 FEVSED ~ METRIC
WP 43-79-01 LOCATION Co-ords: N 5 030 908; E 370 631.53 ORIGINATED gy 2PN
DIST 9 HWY 417 BOREHOLE TYPE Hollow Stem Auger; BXL Rock Core & Cone Test COMPILED BY Lp
Geod - ‘
DATUM codetic DATE 86 08 19 - 20 CHECKED BY, :
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 4 [DYNAMIC CONE | NaTURAL -
el S PLASTIC  megsrure Liouo | X REMARKS
- " go by:1 20 40 60 BO 100 LMt CONTENT bIMIT gt.') 5
9 o A = = L ! ) 1 1 W W W, _—_,\.3 & i
ELEV Zlm| 2| 2195 ] & [SHEAR STRENGTH A 2 | GRAIN SIZE |
5EFTh DESCRIPTION =l ¥l gis5z] = ?
1S 5| 3180 g [ounconmmen o mewaNel ooy DISTRIBUTION .
E1Z p | &Y | & | QUICK TRIAXIAL X LAB VANE ENT (%) {%)
59.4 Ground Surface w s iy GR SA $1 CL
0.0
59 ~
Silty Clay b: .
and sand, 1 ss | 20
with gravel %.—
(Fill) ;
58 /
11
2 88 3
W
1143 H
57.0|Topsojltaiity Llay with>, R 57 R
2.3 High Weathered =
chal Rec = 88%
ale 1A | RC Rqd = 357
Bedrock ¢ >
,R =*].OOZ{
SE&t&yﬁw&ajﬁl& 2E 1 RG 36 Rzg = 0%
Unweatrhered
3a | RC Rec = out
RBad = 83%
WA | Re 35 Ree = 937
Rgd = 72%
54,2 7
5.2] End of Borehole

* Spoon bouncing

+

3

1

%%« Numbers refer to
Sansitivity

20
15 -O-5 {%) STRAIN AT FAILURE
"




ENGINEERING MATERIALS OFFICE
FOUNDATION DESIGN SECTION

WP 43-79-01 DIST 9
HWY 417 STR SITE

Alta Vista Drive Interchange
High Mast Lighting

DISTRIBUTION

Lane (2)

Murphy

Reid

Bernhardt

Bassi

. Peer

Yakutchuk

Saulnier (Cover Only)
. Maclean (cover Only)
ile Copy

L E O

HEMSCARARGAD

GEOCRES 31G5-144 | parevIL 31719082



"

FOUNDATION INVESTIGATION REPORT
For
Alta Vista Drive Interchange
High Mast Lighting
W.P., 43-79-01, Hwy. 417
District 9, Ottawa

INTRODUCT ION

This report summarizes the factual information obtained from a foundation
investigation carried out at the above-noted site between 86-05-22 and 86-05-28,
The fieldwork consisted of advancing one borehole at each of the 10 high mast
locations., The boreholes involved the sampling of the overburden and coring the
shale bedrock for depths of up to 3 m. FEach of the boreholes were accompanied

by a dynamic cone penetration test.

SITE DESCRIPTION

The site is located along Hwy 417 from approximately 540 m east to 320 m west of
the Alta Vista Drive interchange. The site is located in the eastern end of
Ottawa in the Regional Municipality of Ottawa-Carleton (RMOC). Land use in the
vicinity of the site is primarily developed as urban-commercial. Topography

across the site is generally flat.

The site lies on a glacial till plain characterized by till and silty clay
depos its., The underlying bedrock consists of black shale of the Billings

Format ion.



SUBSURFACE CONDITIONS

General

The predominant material across the site consists of a heterogeneous mixture of
silty clay, sand, and gravel (glacial till). The deposit is generally cohesive
and the fines can be described as plastic silt to a silty clay of low
plasticity. The deposit, however, may include random seams of non-cohesive
material. When excavated into, the non-cohesive material may cave-in if below
the groundwater table and if the sides of the excavation are not supported.

Other non-cohesive materials were also encountered across the site. It should
be noted that any non-cohesive soil which is below the prevailing groundwater

level will experience cave-in and sloughing when excavated into.

Bedrock at this site consists of black shale of the Billings Formation. A
description of the recovered core, prepared by MTC Geologist E. Magni, is

included in the Appendix for reference.

The borehole logs for each of the 10 boreholes (BH C~1 to BH C-10) are included
in the Appendix. Dwg. 437901-A, also in the Appendix, is a plan of the site
indicating the location of the boreholes.

The following is a description of the subsurface conditions encountered across

the site,
Fill
Fill material was encountered in BH C-1 to C~5 and C~8., The fill was found to

extend from the ground surface down to depths ranging between 0.4 and 2.4 m,
Both cohesive and non-cohesive fill was encountered at this site.



In BH C-2 to C-5 , the fill material consists of a silty clay with varying
amounts of sand and gravel. It should be noted that in BH C-3, large shale rock.
fragments were encountered within the fill material.

Atterberg Limits tests were carried out on 6 samples of fill material from
various locations across the site. The results are shown on the log sheets and
are summarized in the Appendix on Figure 1. The results indicate that this
material is considered to generally be a silty clay of low plasticity, (One
sample did however consist of a silty clay of intermediate plasticity).

Grain size distribution tests were carried out on 3 samples of this material,

with the following results:

BH # Gravel (%) Sand (%) Silt (%) Clay (%)

€-2 1 10 48 30 12
c-2 2 13 31 41 15
c-5 1 12 44 28 16

In BH C«1 and C-8, the fill material consists of a sand with various proportions

of gravel and silt.

Silty Clay

A depos it of silty clay was encountered in BH C-1, C-2, C-4, C-5, C-7, C-9 and
C-10. The upper boundary of this deposit varies in depth from 0 to 1.5 m below
the ground surface. The lower boundary of this cohesive deposit ranges between
1.1 and 2.1 m in depth below the ground surface.

Figure 2 in the Appendix illustrates the results of 6 Atterberg Limits tests
carried out on samples of this material., The results can be summarized as

follows:



Range (%)

Moisture Content (W) 10,5-38
Liquid Content (W) 19.5-44
Plastic Limit (Wp) 15-31,5

Index of Plasticity (Ip) 3.5-25

As can be noted in Figure 2, this deposit consists of a silty clay of low to

intermediate plasticity.

Based on visual identification this deposit contains trace to some sand,

gravel. UOccasional boulders may also be encountered in this deposit.

Based on the interpretation of Standard Penetration Test 'N' values, this

cohesive deposit is considered to have a consistency ranging from firm to hard.
It should be noted that in BH C-~10, the silty clay was found as the surficial

material. At this location the deposit contains pieces of decaying wood. Two
organic content tests indicated in 8.4 and 4.9% organic matter in the deposit,

Sand with Silt

In BH C-4, a 0.6 m thick deposit of dense sand with silt was encountered., A
grain size distribution test was carried out on a sample of this non-cohesive
material with the following results: 13% gravel, 50% sand, 29% silt, and 8%

clay.

It should be noted that when this deposit is excavated into and is subjected to
an unbalanced hydrostatic pressure, loss of material into the excavation may

result.



Glacial Till

Glacial till was encountered in all boreholes with the exception of BH C-3. The
upper boundary of this deposit was found at a depth ranging 0.3 to 2.1 m below
the ground surface. The bottom boundary lies on the bedrock and was found at
depths ranging between 2.7 and 6.3 m.,

Figure 3 in the Appendix shows the results of 17 Atterberg Limits tests carried
out on samples of this material from across the site. The results can be

summar ized as follows:

Range %
Moisture Content (W) 6-14,5
Liguid Limit (W) 11.5-25
Plastic Limit (Wp) 10-17.5

Index of Plasticity (Ip) 0.5-5.5

Based on these results, the fines of this deposit can be considered to be a
plastic silt (ML group) to silty clay of low plasticity (CL group).

Based on the interpretation of Standard Penetration Test 'N' values, the
consistency of this generally cohesive deposit can be considered to range from
stiff to hard.

Figure 4 in the Appendix shows in envelope form the results of grain size
distribution tests carried out on 15 samples of this material from across the

site. The results can be sunmarized as follows:

Range
Gravel 4-34%
Sand 26-58%
Silt 17-51%

Clay 3-25%



This glacial till can be described as a heterogeneous mixture of silty clay,
sand and gravel. As previously noted, the general nature of the deposit is
cohesive. However, random seams and zones of non-cohesive silt or sand may be
encountered within the deposit., If these seans are encountered below the

groundwater table loss of material within these seams may result.
Several cobbles and boulders were encountered in this deposit during the

subsurface investigation. It is characteristic for a glacial deposit of this
type to include varying numbers of cobbles and boulders.

Shale Bedrock

Bedrock was encountered and proven at all borehole locations. Bedrock across
this site is found at elevations ranging from Elev. 54.6 (BH C-1) to 58.0 (BH
C-4). Bedrock surface was enountered at depths ranging between 2.4 and 6.3 m

below the ground surface.
The extent of the weathered zones, core recovery, and Rock Quality Designation
(RAD) are shown on the log sheets and are also presented in a detailed core

descript ion prepared by MIC geologist E. Maghi in the Appendix.

Bedrock across this site consists of black shale of the Billings Formation. The

shale contains about 5% limestone in the form of seans 25 to 50 mm thick.

Groundwater Conditions

The groundwater levels were determined at the time of the investigation by
measur ing in the open boreholes 24 hours after the boreholes were opened. The
following groundwater elevations were determined:



BH Elevation (m)
C-1 57.2
C-2 58.5
c-3 58.8
C-4 60.7
C-5 60.1
-6 . 59.9
c-7 59.0
c-8 60.2
C-9 59.8

C-10 59-9



DISCUSSION AND RECOMMENDATIONS

In conjunction with the proposed interchange improvement at Alta Vista Drive, it
is proposed to provide illumination utilizing 10 high mast light pole
installations. The following table indicates the location and pole height of
each installation,

Pole Stat ion Offset (m) Pole Height (m)
C- 1-10 314413, 5 31 Lt 25
C- 2-10 +555 22.5 Rt 30
L~ 3-10 +626 99 Rt 30
C- 4-10 +703 66 Lt 30
C- 5-10 +737 56 Rt 30
C- 6-10 +849 116 Lt 30
C- 7-10 +B46 60.5 Rt 30
- 8-10 +951 3 Lt 30
L- 9-10 32+(98 36 Lt 25
c-10-10 +248 _ 28 Lt 25

Design

Each high mast light pole will be supported on a single concrete caisson. For
the design of the caisson, the Structural Office has decided to adopt the design
method described by 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, Vol. 90, No. $M2,
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. 5M3,
Paper 3909, May 1964.

The contribut ion of fill material should be ignored from a lateral resistance
point of view at those locations where fill presently exists or is proposed.

Also, it should be assumed that material (fill or native soil) in the zone of
frost penetration does not provide any lateral resistance. At this site the
depth of frost penetration for earth cover is 1.8 m.

The soil parameters in TABLE 1 are recommended for the design of the high mast
light foundations. The design parameters are presented in Imperial Units since
the design example provided by the structural office utilized Imperial Units

throughout.

For the data given in TABLE 1, the following should be noted:

S
H

apparent angle of friction for non-cohesive soils

[}

qy = unconfined compressive strength in psi (gy = 2 Cy)

bulk unit weight in pef

ol
1t



Pole

c-1

c-2

C-3

- 10 -

TABLE 1

Elev. (m)

From - to Type of Soil
57.9-57.4 Fill

57.4-56.0 Cohesive
56.0-54,5 Cohesive
54.5-54,2 Highly w. shale
54,2-53.0 Slight w. shale
53,0~ Unweath. shale
59.3.57.8 Fill

57.8-56.6 Cohesive
56.6-56.0 Highly w. shale
56.0- Unweath, shale
60.3-57.9 Fill

57.9-57.0 Highly w. shale
57.0~ Unweath. shale
61.8-61.2 Fill

61.2-60.4 Cohesive
60.4-59.8 Non-Cohes ive
59.8-58.0 Cohesive
58,0-57.0 Slight w. shale
57.0~ Unweath. shale
60.8-60,3 Fill

60,3-59.0 Cohesive
59,0-57.1 Cohesive

571- 1""‘

Unweath, shale

Denseness

or Yu 5’
Consistency ﬂ( psi pef
- - — 125
Stiff - 15 125
V.Stiff - 45 135
- — 80 135
— -— 700 140

- -- 2500 150

- e —-— 125
V.Stiff - 30 125
- —— 80 135
- - 2500 150
_— _— -— 125

— —-— 80 135

- - 2500 150

- - - 125
Hard -~ 50 130
Dense 350 - 125
Hard - 60 135
_— - 700 140

_— - 2500 150
—_— - - 125
Firm - 15 125
Hard - 50 135
- - 2500 150



Pole

C-6

c-7

c-8

c-9

- 11 -

Elev. (m)

From - to Type of Soil
60.5-60,2 Peat

60,2-59.8 Non-Cohesive
59.8-56.8 Cohesive
56.8-56,0 High. w. shale
56,0~ Unweath, shale
60,7-60.,1 Non-Cohes ive
60,1-58,6 Cohesive
58.6-56.7 Cohes ive

56,7~ Unweath. shale
60.8-60,0 Fill

60,0-56.0 Cohesive
56.0-54,5 Cohesgive
54,5-53.0 High. w. shale
53.0- Urweath., shale
59.7-58.0 Cohesive
58.0-54,9 Cohesive
54,9-54.4 High., w. shale
54.4-53.0 Unweath. shale
53.0-52.0 Slight w. shale
52,0- Unweath. shale
59.9-58.8 Organics
58,8-57,2 Cohesive
57.2-55.6 5light w. shale

55.6"""

Unweath. shale

Denseness
or Yu 1/
Consistency ﬁ’ psi pcf
-— -— - 100
Compact 350 - 125
V.Stiff - 40 135
- - 80 135
_— — 2500 150
Compact 300 - 125
Firm - 8 125
Stiff - 20 130
- - 2500 150
- - - 125
Stiff - 30 130
Hard - 60 135
—_— — 100 140
—-— - 2500 150
Firm -— 8 125
Stiff o 18 130
- - 80 135
- -— 2500 150
-— - 700 140
—-— - 2500 150
— - - 115
V.Stiff - 50 135
- -— 700 140
—-— - 2500 150



1.

-2 -

Notes

If rock anchors or dowels are required for additional stability, the

following bond stresses can be used:

highly weathered shale 15 psi
slightly weathered shale 30 psi
unweathered shale 100 psi

As previously noted, the strength contribution of existing or proposed fill
material, or the upper 1.8 m frost penetration zone should be neglected in

the design.

Groundwater levels at the time of the investigation (May 86) were as

follows:
BH Elevation (m)
C-1 57.2
C-2 58.5
c-3 58.8
C~4 60.7
C-5 60.1
c-6 59.9
c-7 59.0
c-8 60.2
£-9 59.8
c-10 59.9

when shale bedrock is exposed degradation of the exposed surface occurs very
quickly. Degradation will result in strength loss of the rock mass. It is
recommended that the concrete for the caissons be poured within 4 hours

after the hole in the shale bedrock has been opened.



-13 -

5. In zones where the soil is slightly plastic or non-plastic, and below the
groundwater table, it is possible that the sides of an unsupported augered
hole will cave-in. If cave~in, and as a result disturbance oceurs, the
lateral strength of the soil may be drastically reduced. Zones of this type

of material are encountered throughout the stratigraphy.
Therefore, given the nature of the subsoils across the site, it is

recommended that all caissons be constructed utilizing a temporary liner

which can be withdrawn as the concrete is poured.

MISCELLANEQUS

The fieldwork for this investigation was carried out under the supervision of
D. Madill, Student Engineer, utilizing equipment owned and operated by Marathon
Soil Drilling Ltd. of Ottawa.

The rock core description included in this report was prepared by E. Magni, MTC

Geologist.

This report was written by L. Politano and reviewed by M. Devata,
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M. Devata, P.Eng.
Chief Foundations Engineer
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EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STANDARD PENETRATION TEST {S5PT) N VALUE 15 THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD S1mm O.D. SPLIT BARREL
SAMPLER 1O PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF oa.skg, FALLING
FREELY A DISTANCE OF 0.756m, FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE |5 DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { 5imm O.D. 60° CONE ANGLE) DRIVEN BY 475 )
IMPACT ENERGY ON "A® SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 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.

COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{C )} AS FOLLOWS:

[ ¢ (kPa] 0 - 12 12« 25 25-50 | s0-100 | 100 -200] =>200
vERY SOFT]  SOFT FIRM STIFF | VERY STIFF |  HARD
DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
[N1BLOWS/0.3m)| 0 -5 5-10 10 + 30 30+ 50 =350
very 10058 (00SE | coMPACT | DENSE  |vERY DENSE

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

ECOVERY: 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, 15:

| RQOD (%) 0 -25 25-50 50 ~ 75 75 - 90 90 - 100
VERY POCOR PODR FAIR GORD EACELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm| 0.3m - Im Im- 3m *>3m
JOINTING VERY CLOSE CIOSE MOD, CLOSE] wipE VERY WIDE
BEODING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF 50IL

FIELD SAMPLING

55 SPLUIT SPOON T P THINWALL PISTON ™, kpa™!  COEFFICIENT OF VOLUME CHANGE
W5  WASH SAMPLE OS5 OSTERBERG SAMPLE L 1 COMPRESSION INDE X
5T SUOTTED TUBE SAMPLE R C  ROCK CORE Cg i SWELLING INDEX
B 5 BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m?/s  COEFFICIENT OF CONSDLIDATION
T W THINWALL OPEN F S FOL SAMPLE H o DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN U %  DEGREE OF CONSOLIDATION
Uy kpa PORE WATER PRESSURE © Oy kPO EFFECTIVE OVERBURDEN PRESSURE
T 1 PORE FPRESSURE RATIO a;,’ ko PRECONSOLIDATION PRESSURE
o kpa TOTAL NORMAL STRESS i kea SHEAR STRENGTH
o’ kpa EFFECTIVE NORMAL STRESS ¢! kpa EFFECTIVE COHESION INTERCEPT
T ko SHEAR 5TRESS ¢ -® EFFECTIVE ANGLE OF INTERNAL FRICTION
6, .4, .9, kha PRINCIPAL STRESSES €, kPa  APPARENT COHESION INTERCEPY
€ % LINEAR STRAIN by ~° APPARENT ANGLE OF INTERNAL FRICTION
€ .5 6k PRINCIPAL STRAINS T kPa  RESIDUAL SHEAR STRENGTH
£ kpa MODULUS OF LINEAR DEFORMATION 7, kPa  REMOULDED SHEAR STRENGTH
G kper MODULUS OF SHEAR DEFORMATION 5, ) SENSITIVITY = fr_“_
m 1 COEFFICIENT OF FRICTION ’
PHYSICAL PROPERTIES OF S0i1L
A kg/m® DENSITY OF SOLID PARTICLES @ 1, %  VOID RATIO 2oin 1% VOID RATIO IN DENSEST STATE
Y, kN/m UNIT WEIGHT OF SOLID PARTICLES N L% POROSITY o DENSITY INDEX nzﬁﬂi——;—f—
A, ka/m’ DENSITY OF WATER w  1,%  WATER CONTENT D mm  GRAIN DIAMETER
Y, kN UNIT WEIGHT OF WATER s, % DEGREE OF SATURATION Dy mm  n PERCENT - DIAMETER
P kg/m® DENSITY OF sOIL w, % LIQUID LIMIY ST UNIFORMITY COEEFICIENT
Y N/ UNIT WEIGHT OF SOiL w, % PLASTIC LiMIT h m HYDRAULIC HEAD OR POTENTIAL
% kg/m:’ DENSITY OF DRY SOIL W % SHRINKAGE LMIT [+ m/s  RATE OF DISCHARGE
?é kN/m® UNIT WEIGHT OF DRY SOIL I % PLASTICITY INDEX =W, - Wp v m/s  DISCHARGE VELOCITY
Bat  kg/m® DENSITY OF SATURATED SOiL i L LIQUIDITY INDEX « —? i HYDRAULIC GRADIENT
Voo kN/m® UNIT WEIGHT OF SATURATED SOIL W - W k mis  HYDRAULIL CONDUCTIVITY
P' kg/m® DENSITY OF SUBMERGED SOIL I 1 CONSISTENCY INDEX: — j kn/m® SEEPAGE FORCE
Y kN/m? UNIT WEIGHT OF SUBMERGED SOIL Crax 1% VOID RATIO IN LUOSEST STATE



DESCRIPTION OF ROCK CORE - W.P.

43-79-01
BOREHOLE CORE DESCRIPTION
NUMBER | DEPTH (m) |% CR* |%RQD®| DEPTH (m) DESCRIPTION

C1 3.30 - 4.88 98 89 3.30 - 6.40 SHALE, black, unweathered, medium spaced joints
4.88 ~ 6.40 97 95

C2 3.05 - 4,57 97 40 3.05 - 6,17 SHALE, black, unweathered, closely to medium spaced joints
4,57 - 5,31 97 0
5.31 ~ 6.17 100 68

C3 2.74 - 4,27 93 50 2,74 - 5.64 SHALE, black, unweathered, medium spaced joints
4,27 - 5.64 96 48 _ :

C4 3.86 - 5,08 88 71 3‘86 - 6.60 SHALE, black, unweathered, widely spaced joints
5.08 - 6.60 97 77

C5 3.66 - 5,26 97 71 3.66 - 6.63 SHALE, black, unweathered, medium spaced joints
5.26 - 6.63 98 89

Cé 3.66 - 4,24 91 48 3.66 - 4.01 SHALE, black, slightly weathered, very closely spaced joints
4.24 - 5,74 97 49 . -
574 - 6.63 97 80 4.01 - 6.63 SHALE, black, unweathered, widely spaced joints

c7 4,11 - 5.54 98 84 4.11 - 7.06 SHALE, black, unweathered, widely spaced joints, with weathered zone about
5.54 - 7.06 80 67 5.49 to about 5.79 m (core loss)

C8 6.55 - 7.77 90 21 6.55 -~ 7,77 SHALE, black, slightly weathered, closely spaced with sections of very closely
7.77 - 9.37 100 92 spaced joints '

7.77 - 9.37 SHALE, black, unweathered, medium spaced joints

& CR= CORE RECOVERY ,

RQD = ROCK QUALITY DESIGNATION




DESCRIPTION OF ROCK CORE - W.P.

43-79-01

BOREHOLE CORE DESCRIPTION
NUMBER | DEPTH (m) |%CR™® |%RQD*| DEPTH (m) DESCRIPTION

C9 95 100 5.23 - 6.93 SHALE, black, unweathered, medium spaced joints

1 gg lé 6.93 - 8,43 SHALE, black, unweathered, very closely spaced joints, shear zone with smooth
slicken sided shear surfaces
C10 2.77 - 4.2 100 10 2,46 - 3.22 SHALE, black, slightly weathered, closely spaced joints
.27 - 5.4 92 52 3.22 -~ 5.49 SHALE, black, unweathered, medium spaced joints

* CR= CORE RECOVERY , RQD= ROCK QUALITY DESIGNATION
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine ] Medium | Coorse Fine Coorie
GRAIN SIZE (N MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 10 20 30 4050  y5um 150um 300um S00m LIBmm:  2.36mm 2.5mm 9.0 mm 37.5mm 3.0 mm
100 [ Is3um 106 0m 250um 425 um 850 um 2.0Gmm 475 mm 13.2mm | 26.5mm | $3.0mm 75.0mm
- 0
90 10
20 20
70 20
1) 60 402
z z
g =
L8 E lat
o i
50 50
z LEGEND z
g BH |SAMPLE SYMBOL =
= 40 " 60 &
< .
20 \‘(“Q 80
<
10 < 90
0 Is i 100
! P 3 45 10 20 30 40 270 200 140 100 8050 40 30 20 16 o8 4 L S S LI LSNP VRS
MINISTRY SIEVE DESIGNATION {Imperial)
e o on and GRAIN SIZE DISTRIBUTION FIG No 4
Commurications HET MIXTURE OF SILTY CLAY, SAND, GRAVEL WP 43-79-01
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OFF{CE* REPORT*ON SOH EXPLORATION

Mimstry of
@ Transportaton ant
Commurizations

Ortatio

RECORD OF BOREHOLE No C-}

METRIC

*Spoon Bouncing

wp_ 43-79-01 LOCATION __Co-orde: N 5 030 959: E 370 477,5 ORIGINATED BY ,_DBM
DIST 9 HWY _ 417 BOREMOLE Type _ Hollow Stem Auger; BXL Core COMPILED BY __DBM
DAtUM _Ceodetic parg _  86-05-26 CHECKED 8Y
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 18\ | 2 |Resisrance slor pasne Nt
4 4 I.ilMlY MOIsTURE Lmt:rn 20 REMARKS
— 30| & 20 40 60 80 100 conTENT z=
Ofe b = ! h ) | 1 Wp W w, | 5w &
ELEY b RIPTION &lm & 3 %E\ 5 SHEAR STRENGTH e e aw 2 GRAIN SIZE
DEPTH ESCRIPTIO |5 2| $ 188 | & [ounconmme v om0 vaNE e o |y [PISTRIBUTION
(m 2|z 5 | &9 1 & |eouck Teanal x LA vane w ENT (%) (%)
57.9 Ground Surface v - W 10 20 30 GR SA 51 CL
0.0 | gand with silt
57.4 (Fill) o pLl.88 1106
0.5 | 8ilty clay with sand L/
Stiff 2] 85| 9 |~gr ]| s7.
//
56.4 o
1.5 | Heterogeneous Mixture (v 3 | 85|19 i
of silty clay, sand ’ 56. \M
1. Oce. . T
grave ce. Boulders MW—-..
{Glacial Till) 41 8ssiz27 O] 314317 9
Very Stiff 55.
S4.6 51 55114/ 30 co*
3.3 Highly weathered EC o
1] RC|98%
Shale Bedrock : 54,
Unweathered RQD=897,
53,
recs
2] RC97%
32. ROD=95%
51.5
6.4 [End of Boraholg

*3' x5 . Numbers rafer to
Senusitivity

20
15 4-5 [%) STRAIN AT FALURE
10




CFFICE REPORT ON SOIL EXPLORATION

Mmstry of
Transportaton and
Commumcanons

* Piece of Concrete

and Brick encounteref

Ortare
RECORD OF BOREHOLE No C-2 METRIC
WP 43-79-01 LOCATION CO*ORDS:_ N 5 030 922; £ 370 628.5 ORIGINATED By _ PBM
DIST 9 Hwy | 417 BOREHOLE TYPE Hollow Stem Auger; BXL Core COMPILED BY __ DBM
DATUM __Geodetic DATE 86 05 26; 86 05 27 CHECKED BY z
w [ DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E"‘" 2 |REsisTance slor pasric NATURAL 5
4= Iy LMy AT T 'w_wt‘,') REMARKS
- w | 201 & 20 406 &0 80 100 CONTENT zZ=
9 5 W Qﬁ z ! i i 4 L Wp w W‘ au &
ELEV DESCRIPTION Elal v 2|88 | & [sHEAR STRENGTH S N— 3 | GRAIN SIZE
DEPTH = El x| g 8% = | o unconFineD + FIELD VANE Q TENT (4 y |DISTRIBUTION
(m) ]2 > | &Y ui.) » QUICK TRIAXIAL  x 1aB vane | WATER CONTENT (%) (%)
59.3| Ground Surface % : & 10 20 30 GR 5A 51 CL
0.0] &iley Clay and Sand, 1
Trace Gravel 1 1ss 1 10 59 o 10 48 30 12
(Fill) \
/ +
57.8 . 2 | 8% 9/80 cm*| 53 \ O foed 13 31 41 15
1.5] §ilty Clay, Trace Sand z
58 21
37.2} Very 5tiff '\
2.1 [
heteropsmgous Mxtyre 57 ~=
56.6 | (Glacial T111) Hard 58 | 32
2.7 HIERLY
Heathered &
56
5hale Bedrock REC
RC | 9774 RQD= 40%
Unweathered
55
REC
RC | 972 RQD= 0%
54
REC
re | 1007 RQD= 68
53.1
6.4 End of Borehole

+3, x5 ; Numbers refer 1o
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10




Minigtey of
Traospontaton ant
Communications

OFFICE REPORT ON SOIL EXPLORATION

Onitany
RECORD OF BOREHOLE No C4 METRIC
W P_ 43-79-01 LOCATION CO-URDS: N 5 031 035,5: £ 370 748,9 ORIGINATED gy _ DBM
pisT 9 . Mwy___ 417 BOREHOLE TYPE Hollow Stem Auger; BXL Cors COMPILED 8Y _ DBM
DATUM __Geodetic DATE 86 05 24; 86 035 25 CHECKED BY ¥
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES gw § RESISTANCE “8LOT pastic MATURAL =
2|y Ut © MowtRe o] =5 | REMARKS
- -~ 1356 & 0 40 0 BO 100 CONTENT zz
Ol g - z ) L ) ! i Wp w w, | aw &
ELEY DESCRIPTIO Ela| v ] 2|88 & [SHEAR STRENGTH \ o 2 | GraN 5izf
DEPTH N |31 23|35 § [ouvconmmen s mewvane] |y [|ostiBuTION
{m) g Z » gu S |®quck TRIAXIAL  x 1aB vane |WATE CONTENT (%) (%)
61.8] Ground Surface & 2 i 1020 30 GR $A 51 CL
0.0] Silty Clay with Sand, 11
Gravel 4 ISR -
61.21 (Fill) 1 88 13
T w171
0.6 g%%é 3%‘1% . Sxganics. 61 >
¢y Boulders LA
60, 4| Hard Mz ss| 4 -
1.4 Sand with Silt, Trace j- ¢
Gravel, Clay lalss| e 60 - 1330 29 8
59,81 Dense . ““'\\
2.0{ Heterogeneous Mixture [« » I
Silty Clay, Sand, y
Gravel Ll sq 88 122
Oce. Boulders 59
(Glaeial T111)
O j 22 40 28 10
88 | 51
. Hatd
33 58
Shale Bedrock R mgﬂ
B RQD= 71%
Unweathered 57
REC
RC| 974
RQD= 772
56 <
55,2
6.6 End of Borehole

+3, x* ; Numbers refer to
Sensitivity

20
1595 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOR EXPLORATION

Minsstry of
@ Transportatan ana
Communieanens

Omtarne
RECORD OF BOREHOLE No C5 METRIC
W P 43-79~01 LOCATION CO-QFDS: N 5 030 927; E 370 822 CRIGINATED BY __DBM
DIST 9 Hwy_ 417 BOREHOLE TYPE Hollow Stem Augers BXL Core COMPILED BY BM
DATUM _Geodetic DATE 86 05 27 CHECKED BY .
w [DYNAMIC CONE PENETRATION \
SOIL PROFILE SAMPLES | & | e ONE NATURAL -
- FLASTIC  wopstyme  L1OUID *
" i‘.-% bt 20 4p 60 80 oo |UWT cowrewr twr | S0 | REMARKS
0 P o z = | | h i | W w w, %Cﬁ &
ELEY DESCRIPTION FlEl w2 g% G |sHEAR STRENGTH L 2 | craiN size
DEPTH ! 2512 | S35 5 |ounconmnes  + Fiewo vane TER CONTENT (% y  |PISTRIBUTION
2z » | EY | & [ ouck Traxiat  x 1as vang |WATER CONTENT (%) (%)
60.8| Ground Surface I - i 10 20 30 GR 5A 51 €L
5.0 %%%iz)clay ang gand 4
60.3 1 55 12 @ e 12 44 28 16
0.5 8iley Clay, Some Sand | A
Trace Gravel 4 ) "é’ 60
Firm to Very Stiff 1o ss 4
r {« I 2
59.0 31 88 21 59
1.8| Heterogeneous Mixture |+ . 4
$11ty Clay, Sand, / 4
Gravel 4 ss | 42 o M
Oce. Boulders /
(Glacial Till) 7 58
Hard 4 ss | 4o L 12 58 24 &
57.1 [y
3.7| Shale Bedrock 57
Unweathered REC
1] rel 97 RQDw 71X
56
REC
2] ge 9% 55 RODw 89%
D42

6.6| End of Borehols

+3, x5 ; Numbers refer 1o
Sensitivity

20
1565 %) STRAIN AT FAILURE
o]




OFFICE REPOBYT ON SO EXPLORATION

Cntate

Mimstry af
Transportanon any
Cominumeanony

RECORD OF BOREHOLE No C6

METRIC

WP 43~79~01 LOCATION CO-ORDS: N 5 031 134; E 370 848 ORIGINATED By _ DBM
DisT 9. .. HWY 417 BOREHOLE TYPE Hollow Stem Auger; BXL Core COMPILED By __ DBM
DATUM _Geodetic DATE B 15 24 CHECKED BY ,ﬁ_
w DYNAMIC CONE PENETRATION !
SOIL PROFILE Sampies | X 3 |REsiSTANCE pLoT NATURAL jm
2| D€ Mot (Pl =5 | REMARKS
- w356 & 20 40 40 80 100 coNTent 9
Qla 0 = = L h h 2 3 Wp W w,| Sw &
ELEV DESCRIFTION S8 w2128 & [sHear sTRENGTH U 3 | oRAIN SIZE
BEPTH 2151 2| S138] 5 |ounconeme s Fimp vane TER CONTENT (| 7 |DISTRIBUTION
(m) gz 5 | &9 | & [eouck rraxiat  x s vane |WA ENT (%) {%)
60.5| Ground Surface % B re] 10 20 30 GR SA 51 CL
60:3] "oer i ]
x)
0.3 _ Sandy st Jto -8 3| O
/ 21 ss| 30 of 3338 20 9
Heterogendous Mixture | . \
of Silty Clay, Sand, |°* " o
and Gravel {/ 31 88| 35 o
Oce. Boulders 7 ol ss| 32 39 o - 31 38 18 13
(Glacial 1111) -
o sl o S8 ol 17 46 25 12
Very Stiff to Hard /
s,“
56.8 . 57
3.7 Slightly 1} re| 914
g
__ Heathered i
Shale Bedrock REC 56
21 rel| 973
RjDe 497
Unweathered 85
REC
3| re| 973 ROD= 80%
’ 54

End of Borehole.

+3, x5 Numbers refer 1o
Sansitivity

20
1505 (") STRAIN AT FARURE
10




OFFICE REPCRY ON SOIL EXPLORATION

Mimistry of
Transportaton ang
Communicatons

Omarne
RECORD OF BOREHOLE No C7 METRIC
WP 43-79-01 LOCATION CO-ORDS: W 5 030 973; E 370 929 ORIGINATED 8y _ DBM
DIST 9. HWY__ 417 BOREMOLE TYPE Hollow Stem Auger; BXL Core COMPILED BY __ DBM
DATUM _Geodetic DATE 86 05 27; 86 05 28 CHECKED BY
i FROFI AMP 3 w DYNAMIC CONE PENETRATION
50 OFILE 5 LES :._,2 Z |resisrance rlot mastic SATUAL ,,_’i
- go g 20 80 80 80 ion LIMIT  CONTENT LIMIT EQ REMARKS
Cla a TEl 2 R W OIS Y Wp W w, | 54 &
ELEV DESCRIPTION Ele| w| 2125 | & |sHEAR STRENGTH e it 2 | GrAIN SIZE
DEPTH =121 Z|% 8% S |0 UNCONFINED  + FIELD VANE ATER CONTENT (] 7 DISTRIBUTION
gz 5 |EY | & |eouck tmaca  x 1as vane |W {%) (%)
60, 7! Ground Surface G : 'Y 10 20 30 GR SA 51 €L
0.0] Sand with Silt, Trace |+, -
Gravel b1 osst o 13
60.1
0.6| 8ilty Clay and Sand, E 60 v
Trace Gravel, Organicslt]
/’ 21 88 3 7 42 38 13
g ¥
i1 59 ]
58.6| Firm 1258, 8 \
2.1 Heterogeneous Mixture jp* \
of 84lty Clay, Sand, :
Gravel e AL | 88 25 58 .
Ocec., Boulders _/: __‘__‘,...-»“"
(Glacial Ti1l) N
Yal 5.0 881 12 s
5 Stiff M~ "
2.2 58 il 6 | 55| 36M5cux| 57
’ Highly Weathered
Shale Bedrock REC
11 rol osd 56 RQDw 84%
Unweathered
REC 55
2] RC| 807 L
RQD= 7%
54
53,6
7.1} End of Borehole

* Spoon Bouncing

*% 25 cm Core Lost in
Hole

+3, %7 : Numbers refer to
Sansitiviry

20 )
15 0-5 (%) STRAIN AT FAILURE
0



OFFICE REPCRT ON SO EXPLORATION

Mirisiry of
@ Transpariaton and
Communizations

Ontang

RECORD OF BOREHOLE No (8

METRIC

WP 43+79-01 LOCATION CO-ORDS: N 5 031 106; E 370 978 ORIGINATED @y _ DBYM
DIST 9 HWY 417 BOREHOLE TYPE Hollow Stem Auger; BXL Core COMPILED BY DEM
DATUM _Ceodetic DATE 85 05 28 CHECKED BY
w | DYNAMIC CONE PENETRATION
$SOIL PROFILE SAMPLES gm S |Resistance pior rasric NATURAL =
213 raire Eue el o5 | Remarxs
E w |E6| » 20 40 60 80 100 CONTENT z=
Q m w g g z ) 1 Wp W W, T &
ELEV T|g w2195 & [SHEAR STRENGTH e O 2 | GRAIN SIZE
BEPT DESCRIPTION -l g }52! £
F =131 5| 3136 g [ounconenen 4+ mED vane wi| ¥y [DISTRIBUTION
&2 5 | Z0 ] & |ecuck rriaxia x s vane |WATER CONTENT (%) (%)
60, 8] Ground Surface - - o 10 20 30 GR SA St (L
0.0] Sand and Gravel K]
(Fil) Sl ss| 12
60.0 347 +
0.8 rg 60
Heterogeneous Mixture |** \
vf 8ilty Clay, Sand / 2] 881 28
and Gravel g \
.0
Oce. Bouldets / 59 ™
(Glacial Ti11) cop iy sl - 7303013
P4 T
-
* L4l ssi 18 g
/- 58
Fim to |, ¢ 5| ss| o 33 3519 13
Very Stiff | .
i 57 '
Jelel ss]| 27 © p 14 48 21 17
—————
"Lzl ss! 1sfrscan 6
Haxrd
/e/ 8] ss! 90J15em _ 1"
e 55
545 ol ss| 6sfized
6.3
Highly W ad
ghly Weathered REC 54
1] re
Slightly Weathered s RQD» 21%
e e i e 53
Shale Baedrock
REC
2| ® Do 92%
Unweathered ¢ 100?1 «
52
51.4
9.4; End of Borehole
* Spoon Bouncing

*3' x5« Numbers refer to
Sansitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

k3

L]

Ministry g
@ Transportation ang
Communicatons

Dntarg
RECORD OF BOREHOLE No C9 METRIC
WP 43 7901 LOCATION CO-ORDS: N 5 031 169; E 371 119.04 ORIGINATED By DBM
DIST §  Wwy___417 BOREMOLE TYPE Hollow Stem Auger; BXL Core COMPILED By __DEM
DATUM __Geodetic DATE 85 05 22 CHECKED BY
w  TDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 15, | % |Resistance Pior NATURAL T
52| § e Mo vewe| o2 | pemars
5 w36 @ 20 40 60 80 100 conTENT LM | Z 2 N
Pt :5 g ﬂ: 5 L . i 4 Wp w Wl 23
ELEY DESCRIPTION Tl2l 8| 2|25 | 2 [SHEAR STRENGTH ey | 3 | GRAIN S12E
DEPTH =151 2 5136 ] S |0 UNCONRINED  + FiELD vane ATER CONTENT (wy] ¥ |DISTRIBUTION
glz 5 | &9 | © |ecuck Triaxat  x (a8 vang |W NT {%) {%)
59.7] Ditch Bottom w - 10 20 30 GR SA S| CL
0.0} Silty Clay, Some Sand | J
Trace Gravel o4 1] ssl &
]
/
< 59
// 21851 8 \ O b
Firm
58,2 A
1.5 e 58
Heterogeneous Misture |, 31 s8] 11 @i 17 45 24 14
of S1lty Clay, Sand |+’
and Gravel .
Oce, Boulders o) 4] S5 18 O 3436 20 10
(Glacial T11l) A 57
Stiff to Very stiff | o
» 5 §§ 11
‘o-ﬂ 56
/ 6 g8 9 ok 11 46 29 14
.
P
'
54«; Ly 7] 88 12/7b5 emw g sy 19 45 25 11
4.
High_]_.yw He_e}hered
Shale Bedrock REC 54
1 RC | 95% RQDw= 100X
Unweathered - 53
REC
Slightly Weathered 2| RCy 84z RQD~ 112
i s e s i 52
REC
31 RCI100% RQDw 0%
51.2
8.5 End of Borehole

* Spoon Bouncing

+3, x5 : Numbars refer to
Sensitivity

20
155 {"%) STRAIN AT FAILURE
10



oFitE REPORT ON SOIL EXPLORATION

Mirustey ot

Orgno

Transportaton and
Commumeatons

RECORD OF BOREHOLE No C10

METRIC

* Spoon penetrated
through a piece of
wood

S 43-79-01 LOCATION CO-ORDS: N 5 031 186; E 371 273.5 ORIGINATED BY _ DBM
DIt 9 . HWY 417 BOREHOLE TYPE Hollow Stem Auger; BXL Core COMPILED BY __ DBM
DATUM Geodetie DATE 86 05 22 CHECKED BY "
u JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & | 8 1R ANcE prot NATURAL
o PASHIL  uoieTuRe  LIGUIS
qz W timiy CONTENT  LIMIT REMARKS
= w | 59| @ 20 40 &0 80 100 %
9= Liael 2 T T — We  WowW
ELEY DESCRIPTION Blel &) 2|25 | @ [SHEAR STRENGTH D — GRAIN SIZE
DEPTH w51 25|38 § |ounconmmes  + e vane TER CONTENT (9 DISTRIBUTION
é z 3 | &V § ® QUICK TRIAXIAL  x LAB vang | WATER CONTEN (/.)Drganiﬁ {%)
59,90 Ground Surface o : w 10 20 30 ContengGR SA 51 (L
0.0] a., *—
8ilty Clay with 4
Organics, Roots, and ¢ 1) 88110 & = 4.9%
Pieces of Wood // el 847
58.8] Fimm 21 85| 8 s 59
1.1} Heterogeneous Mixture [/,
of 8ilty Clay, Sand, [
Gravel M3 ssioe ® 9 26 51 14
Qc¢c. Boulders t~. 58 \\
(Glacial Til1) 3 .
N — 335 37 25
57,2 Very stiff -+, 4 | S8 128 o
2.7{ Shale Bedrock 57
REC
11 Re Jtoog RQDw 10%
56
Slightly Weathered
Unweathered
REC
2| RCI 92z ROD™ 52%
55
54.4 ,
2+3| End of Borehole

+3, x% . Numbers refer 1o
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10
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FOUNDATION INVESTIGATION REPORT
For
Alta Vista Drive Interchange
Overhead Sign at
Sta. 31+576, Ramp W-N/S
W.P, 43-79-01, Hwy. 417
District 9, Ottawa

INTRODUCTION
This report summarizes the subsurface information obtained from a founda-

tion investigation carried out at the above-noted site between 86-08-19 and
86-08-21. The investigation consisted of 2 sampled boreholes (BH 100 and
BH 101) advanced to depths of 5.4 m * below the ground surface.

Bedrock was proven in both boreholes by obtaining up to 3m of BX rock core.

SITE DESCRIPTION AND GEOLOGY
The site is located along Hwy. 417 at the Alta Vista Drive Interchange.

The site is situated in the eastern end of Ottawa, Regional Municipality of
Ottawa-Carleton (RMOC). Land use in the vieinity of the site is primarily
developed as urban-commercial. Topography across the site is generally
flat.

The site lies on a glacial till plain characterized by till and silty clay
deposits. The underlying bedrock consists of black shale of the Billings

Formation.

SUBSURFACE -CONDITIONS
The boundaries between the soil types, in-situ test results, and ground-

water conditions are shown on the Record of Borehole sheets BH 100 and BH
101 in the Appendix. Dwg. 437901-B in the Appendix indicates the location
of the two boreholes. The following is a summary of the subsurface condi-

‘tions encountered at this site:

Extending from the ground surface down to a depth of 0.5 mt is a silty sand
with organics. Based on visual examination of the recovered samples, it
appears-that this non-cohesive material is a fill. Within the predominant
sand, fragments of shale bedrock were encountered as were occasional pieces
of decaying wood. Standard Penetration Test 'N' values were obtained within
this surficial material, however, they may be non-representative in view of

the presence of the shale rock fragments and larger pieces of gravel.

-



Underlying this material and extending to the surface of the bedrock is a
mixture of silty-clay, with varying proportions of sand and gravel. This
cohesive material also appears to be fill., Within this stratum, larger
fragments of shale rock were encountered. Based on visual examination of
the recovered samples it appears that this cohesive material behaves as a

silty clay of low plasticity (CL Group)

Standard Penetration Test 'N' values obtained within this material may be
non-representative in view of the shale rock fragments which are present.
However, it generally appears that this fill material has been well-

compacted.

Underlying the fill material is the bedrock at Elev. 57.6 . The bedrock
at this site consists of black shale of the Billings Formation and is found

to occur between 1.5 and 2.0 m below the ground surface.

In BH 100, it was possible to auger approximately 0.25 m into the weathered
surface of the bedrock. In BH 101, however, it was possible to retrieve a
split-spoon sample of the highly weathered surface of the bedrock and it
was also possible to auger approximately 0.5 m into the surface of the rock

formation.

The extent of the weathered zones, core recovery, and Rock Quality
Designation {RQD) are shown in the Record of Borehole sheets and are also
presented in a detailed rock core description prepared by MIC geologist
E. Magni in the Appendix (Table A).

The groundwater level was measured in BH 101 24 hours after the borehole
was opened. At this location, the groundwater level was found at Elev.
58.6 *.



DISCUSSION AND RECOMMENDATIONS

In conjunction with the proposed improvement at the Hwy. 417 and Alta Vista

Drive interchange, it is proposed to erect an overhead sign at Sta. 314576
of the W-N/S Ramp. The left footing will be located 6.4 left of the ramp
centreline, while the right footing will be situated 8.9 m right of the
ramp centreline. The subsurface investigation for this project was
requested by the tastern Region Geotechnical Section in a memorandum dated
86 07 24.

The following are our recommendations for the design and construction of
the overhead sign foundations which could consist of caissons, or

alternatively, spread footings.

Alternative 1: Caissons

.Each leg of the overhead sign can be supported on a single concrete
caisson. For the design of such caissons, the Structural Office has decided
to adopt the design method described by Broms in the following two papers:

Broms, B.B.

" ateral Resistance of Piles in Cohesive Soils",

Journal of the Soil Mechanics and Foundations Division, ASCE, Vol. 90,
No. SM2, Paper 3825, March 1964,

Broms, B.B.
"Lateral Resistance of Piles in Cohesionless Spils",

Journal of the Soil Mechanics and Foundations Division, ASCE, Vol. 90, No.
SM3, Paper 3909, May 1964.

If such caissons are utilized for this project, the contribution of the
fill material above the bedrock should be ignored from a lateral resistance
point of view. Similarly, it should be assumed that material in the zone
of frost penetration does not provide any lateral resistance. At this site

the depth of frost penetration is considered to be 1.8 m.

For the design of the caissons, the following parameters should be used:



lpm

Elev. (m) qu ¥
Caisson From - to Type of Soil kPa kN/m>
Left 59.7 - 59.1 Silty sand (fill) - 19.5
(BH 100) 59.1 - 57.7 Silty clay (fill) - 19.5
7.7 - 57.0 Slight weath.shale 4,000 22,0
57.0 - Unweathered shale 17,000 23,5
Right 59.0 - 58.5 Silty sand (fill) - 19.5
(BH 1071) 58.5 - 57.6 Silty clay (fill) - 19.5
57.6 - 56.3 Highly weath.shale 500 22.0
56.% - Unweathered shale 17,000 23.5

Where qu

3

H

unconfined compressive strength in kPa (qu = 2 Cu)
bulk unit weight in kN/m3

1]

If caissons are utilized for the foundations and additional lateral
stability is required, then rock anchors or dowels can be used. The
following bond stresses can be assumed if such anchors or dowels are

required:

- Type of Rock" ' Bond Stress
Highly weathered shale 100 kPa
Slightly weathered shale 200 kPa
Unweathered shale 700 kPa

When shale bedrock becomes exposed to the atmosphere, degradation of the
exposed surface occurs very quickly, particularly in the Billings shale.
Degradation will result in strength loss of the rock mass. In view of this,
it is recommended that the concrete for the caissons be poured within 4
hours after the shale in the caisson hole is exposed.

Alternative 2: -Spread Footings

As an alternative, the overhead sign can be supported on spread footings
founded on the shale bedrock. The following bearing capacities can be used

in the design of such foundations:

Bearing Capacity

Footing Founding Elev., _ ULS SLS 11
Left 57 or lower 1400 kPa - -
Right 57.0 - 56.3 700 kPa 450 kPa

56.3 or lower 1400 kRa -



To check against sliding between the concrete and the shale bedrock, an
angle of friction of 24° can be used for the unweathered shale, while 22°

ran be used for the weathered shale.

If additional lateral stability is required for the spread footings, rock
dowels can be used using the parameters previously given on Page 4.
Alternatively, the footings could be keyed into the bedrock formation.

As already noted, Billings shale deteriorates very rapidly when exposed to
the atmosphere. The excavations for the footings should be completed in one
day. As soon as the excavation is exposed, the base and sides should be

protected with a 150 mm concrete mat.

In order to prevent upheave forces on the footings, frost protection of 1.8

m earth cover, or equivalent, should be provided to the underside of the

footing.

The excavation for the spread footings would extend below the groundwater
level. However, the overburden primarily consists of a silty clay material.

Any seepage into the excavation can be controlled by pumping from sumps.

MISCELLANEQOUS

The fieldwork for this investigation was carried out during the period
between 86 08 19 and 86 08 21 under the supervision of D. Madill (MTC
Student Engineer) utilizing equipment owned and operated by Marathon Soil

Drilling Inc., of Ottawa.

This report was prepared by L. Politano, Project Foundations Engineer, and

was reviewed by M. Davata, Chief Foundations Engineer, (East).

L. Politano, P.Eng.
Project Foundations Engineer

o /% Lunerd,

M. Devata, P.Eng.
Chief Foundations Engineer
(East

October 1986.
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE 1S THE NUMBER OF BLOWS RECIUIRED TO CAUSE A STANDARD Simm ©.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND !N A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kyg, 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 iS5 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Slmm O.D. 40° CONE ANGLE ] DRIVEN BY 475
IMPACT ENERGY ON 'A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICTAL POINT INTQO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENG‘YH(CU) AS FOLLOWS:

[ Gy (kPa) 0-12 12 - 25 25~ 350 50 - 100 100 ~ 200 =200
VERY SOFT SOFT FIRM STIFF VERY STIFF HARD
DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
IN(BLOWSIO.ISm) 0-35 5-10 10 - 30 30 - 50 > 350
VERY IQQ3SE] LOOSE COMPACT DENSE |\VERY DENSE

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

MODIFIED RECOVERY:

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH QF THE CORING RUN,
THE ROCK QUALITY DESIGNATION {R'Q D), FOR MODIFIED RECOVERY, 15

| roO(%) 0-25 25- 50 50 - 75 75+ 50 90 - 100
VERY POOR| POOR FAIR GOOD | EXCELLENT
IOINTING AND BEDDING
SPACING 50mm | 50-300mm| 0.3m«1m | Im- 3m | >im
JOINTING  |veer tose|  crose | moo. ctosel  wioe | very wing
BEDDING VERY THIN THIN MEDIUM THICK | VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SQIL

FIELD SAMPLING

55 SPUT SPOON TP THINWALL PISTON mv '!Pu" COEFFICIENT OF VOLUME CHANGE
W35  WASH SAMPLE 0§ OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
5T SLOTTED TUBE SAMPLE R ¢ ROCK CORE < I SWELLING INDEX
B 5 BLOCK SAMALE PH TW ADVANCED HYDRAULICALLY €y 1 RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m?/s  COEFFICIENT OF CONSOUDATION
T W THINWALL OPEN F 5 FOIL SAMPLE H m DRAINAGE PATH
Yy i TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
v, ke PORE WATER PRESSURE o), kPa  EFFECTIVE OVERBURDEN PRESSURE
f 1 PORE PRESSURE RATIO o kPa  PRECONSOLIDATION PRESSURE
o kea TOTAL NORMAL STRESS % kPa  SMEAR STRENGTH
o’ kra EFFECTIVE NORMAL STRESS ¢ kpa EFEECTIVE COMESION INTERCERT
T kea SHEAR STRESS ¢ -* EFFECTIVE ANGLE OF INTERNAL FRICTION
G499 kfa  PRINCIPAL STRESSES <, kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN ¢y .t APPARENT ANGLE OF INTERNAL FRICTION
€. € % PRINCIPAL STRAINS T kPa  RESIDUAL SHEAR STRENGTH
E kPa  MODULUS OF LINEAR DEFORMATION T, kPo  REMOULDED SHEAR STRENGTH
G kpa MODULYS OF SHEAR DEFORMATION s 1 SENSITIVITY = ..i.‘.-.’.,.
a 1 COEFFICIENT OF FRICTION ! Tr
PHYSICAL PROPERTIES OF SOIL
P,_ kg/m3 DENSITY OF 50L1D PARTICLES e 1,%  VOID RATIO enin 1,%  VOID RATIO IN DENSEST STATE
Y, kN/m: UNIT WEIGHT OF SOLID PARTICLES A1,% rorosity y 1 DENSITY INOEX x%
A, kg/m® DENSITY OF WATER w  1,%  WATER CONTENT ) mm  GRAIN DIAMETER
Y kN/r® UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION D, fm  n PERCENT - DIAMETER
P ka/m® DENSITY OF SO w % LQUID LIMIT €y ! UNIFORMITY COEFFICIENT
e kN/6® uNIT WEIGHT OF 501U vy % PLASTIC LimIT h m HYDRAULIC HEAD OR POTENTIAL
% |<g/m3 DENSITY OF DRY 5011 - wg & SHRINKAGE LiMIT q m/s  RATE OF DISCHARGE
)é kN/m' UNIT WEIGHT OF DRY SO 1,, % PLASTICITY INDEX =W - Wp v m/s  DISCHARGE VELOCITY
Bor  kg/m® DENSITY OF SATURATED SOIL t | LIOUIDITY INDEX £ W% P HYDRAULIC GRADIENT
Year KN/m® UNIT WEIGHT OF SATURATED SOIL W oW k m/s  HYDRAULIC CONDUCTIVITY
P kg/m® DENSITY OF SUBMERGED SOIL le 1 CONSISTENCY INDEX: pr j kN/m® SEEPAGE FORCE
7' kN/m® UNIT WEIGHT OF SUBMERGED SOIL e 1,%  VOID RATIO IN LOOSEST STATE



DESCRIPTION OF ROCK CORE - W.P. 43-79-01

CORE DESCRIPTION

BOREHOLE
NUMBER | DEPTH. (m) |[% CR* |%RQD*| DEPTH (m) DESCRIPTION
100 2.29 - 3.73 93 93 2.29 ~ 5.23 SHALE, dark grey, unweathered, medium to widely spaced joints
3.73 -~ 5.23 100 100 : .
101 1.91 - 2,59 41 0 1.91 - 2.31 SHALE, brown, highly weathered
2.59 - 3.91 81 69 2,31 - 3.91 SHALE, dark grey, unweathered, medium to widely spaced joints

* CR= CORE RECOVERY ,;

RQD = ROCK QUALITY DESIGNATION

TABLE A




OFFICE REFCRT ON SOiL EXPLORATION

Mirtstry gt
@ Transportation ang
Commumcanons

Ontang
RECORD OF BOREHOLE No 100 METRIC
WP 43-79-01 LOCATION Ramp W-N/§ @ Alta Vista Blvd. Sta. 31 + 577.0 ORIGINATED BY  DBM
a/8 7. .
DIST 9 e HWY 417 BOREMOLE TYPE _Hollow Stem Auger; BX Rock Core’% éogemT]é.gt COMPILED BY LP
DATUM Geodetic DATE 86 08 19, 21 CHECKED BY
e uw DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o % |RESISTANCE PLOT pastic NATURAL =
<= e LIMIT el tlﬁ\‘;‘:‘ 20 REMARKS
= w | 2O @ 20 40 60 80 100 CONTENT z =
O e n R ! ) ! ) 1 W W W, us &
= w S ok Z P L =
ELEV DESCRIPTION o & = zo | SHEAR STRENGTH R 2 | crAIN $1ZE
DEPTH = Elr| g 36| % |o unconrined + FIELD VANE . y |DISTRIBUTION
(m) =1z 5 | &Y | & |eouck TRIAXIAL  x LAB VANE WATER CONTENT (%) {%)
59,7 Ground. Surface e 5 ud GR SA SI CL
0.0 §ilty Sand with organits?%f 1 188 9 *
591 (possible fill) X
0.6 ><> 59
Silty clay, sand, \
gravel with occ. shale ><> 2|58 18
fragments. % ™~
(possible £111) s 8
(13| ss| 38 3
57.7
- S5 1 SO/T|2 emw
201 Slightly Weathered. -
57
Shale RE REC = 937
Bedrock RQD = 937
Unweathered 56
REC = 100%
RC RGD = 100%
55 @
54.5
5.2 End of Borehole

* Groundwater level
not established

*% Spoon Bouncing

L3

]

x5 . Numbers refer to
Sansitivity

20
15 -5 (%) STRAIN AT FAILURE
A



Minigtry of
Tranzportation ang
Commumcations

- OFFICE REPORT ON S50OIL EXPLORATION

Ontang
RECORD OF BOREHOLE No 101 METRIC
w P 43-79-01 LOCATION _Ramp W-N/S @ Alta Vista Blvd, Sta, 31 + 574.2 0/8 11.0 m ORIGINATED BY _DBM
DIsST 9 HwWY__ 417 BOREMOLE Typt Hollow Stem Auger; BX Rock Core & Cone Test Re. COMPILED BY _ LP
DATUM Cendetie DATE 86.08.20 « 21 CHECKED BY
w  JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B % |RESISTANCE PLOT NATURAL s
52| § e Mose vevel o | remanks
= w | ZEC | @ 20 40 60 80 100 - CONTENY z =
9 3& ¥ s = 1 ! L . 4 Wp w WL b Bid &
ELEV DESCRIPTION “la| w2128 | G |SHEAR STRENGTH AR — 2 | GRAIN SIZE
DEPTH =351 Z | $138| § |ounconmnes 4 FiEwD vane WATER CONTENT (il 7 [PISTRIBUTION
é z L [ &Y % ® QUICK TRIAXIAL  x LAB VANE (%) (%]
59.0 Ground Surface 4 ~ ud GR SA 51 CL
0.0 i
Silty Sand with brgauics&
58.5 (possible £i11) S0 Ml M .
0.5 .
Bilty clay, sand )<)<
gravel witrh oce. shale . 58
fragments r12 | 85| 27 A
57.6 nossible £ill)
1.4
Shale Highly 3.1 88 L.35/B em*
Bedrock Weathered 57
REC = 417
1A| Re RQD = 07
Unweathered 56 REC = 81%
24| ®e RQD = 69%
55
REC = 1007
3A1 RC RQD = BO%
54
53.6
5.4 End of Borehole

#* Spoon Bouncing

+3, %5 Numbers refer to
S‘Ensﬂlvx?y

20
15 -5 {%) STRAIN AT FAILURE
1N




WINISTRY Of TAANSPORTAVION AND COMMUMNCATIONS, ONTARID Pr-D- 707 &3 0!
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L5

100
[/ 11 &

W-N/5 RAMP

PLAN

SCAE
40m 20 O 4dm

METRIC

DIREMNSIONS ARE iIN METRES

AND/OR MILUMETRES UNLESS
CIMETWISE SHOWN  STaliCnNs
N GLOMETRES « METRES,

BELFAST RD)

CONT No <N\
N

WP No 43-79-01

HWY 417 & ALTA VISTADR SHEET
OVERHEAD SIGN
8CRE HOLE LOCATIONS

REG MuUN  OF
OTTAWA - CARLETON

CiTY OF OTTawa

LEGEND
EBore Haolse
[+ Cone P jor Tesr [Cone}

Bore Maie & Cans

z &b

Blaws/G-3m {Std PanTesr, 475 1/ blow]
CONE Blows/O-Im (50" Cone, 475 3/ blow]

'% W1l of fime of isvesrigahion 86 08

Ne |euzvation| sTATION | OFESET

1060 | 59.7 [31+5770] 7.0mL?
101 | 59.0 [31+574.2;11.0mR?

=NOTE= _
The bowndorier berween sail Moty hisve besn ssrablished
oaly at Bore Hole locations, Berwesn Bare Hoies the
PO -

ars d brom geolog 4
! for
MNOTE: The inte found g ond desugre report
thes proveer ond giver rad & may be d of ,E.n
Enginenrmg Is Cifice, D .

i i juded in
tivs reporf ond reioted documents it spacificaliy exc
aczordance with the condibans of Section WE-2 of Form 100,

M Tt
= Date Juv} BESCRIPTION

Geocresr He IG5 -144
Y MNe 417 BIsT ¢

TSmO LP TCHECXED _ TDATE Bo 1G OF iS1T€
CRAWN 3T FCHECRED - AreTioaar Dwis <3790~ B
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