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ARTMENY QOF HIGHWAYE ONTARIO

MEMORANDUM  Tel. yone - BTt

T vy hLGL Dtapeae, Foow P, Illovehven,

’ Prlucipal roundation Engluess, Anidye Jotice,
Roon 107, Central Bullding,
Lab, Bullding.

At rention: ‘DATC: April 231’(1, 19"'().

Our FiLe Rer. IN REPLY YO

Sumsker:  y p o 130.65-4, Site 21-306,
Ganaraulka River Bridge,
Hwy. 10b, District 7,

Please f'ind enclosed two coples of [lan 1w=4923=1 on
which we have marked the locatlon of the proposed brlidys.
A l'ield Reconnalssance Report 1s also attached,

VWould you please arrange for a foundation Investl:a-
tion of sufficilent scope to enabile us to p'eoceed with the
design,

Your report should ve completed by October 2ist, 1v7o,

’ b,

Ni/fcow H. Zolta,,
Bricl, BRIDGE LOCATIOQN SHNGTHNER,
ce R. Iitzgipbon for:

W.S. Melinvysayn,
REG, BRIDGE PLANNING LENGINEER,

Desr. 2z ¥ 1o



DEPARTMENT OF HIGHWAYS ONTARIO /

. MEMORANDUM BoMie-2 |

"l‘n: Mc. B. R, Davis, From: Foundation Section, ‘
' Bridge Engineer, _ MYaterials & Testing Office,
Bridge Office, A Room 107, Lab. Bldg.
Adnin, Bldg.
ATrTENTION: Mr, S, MeCombie Dare:  August 12, 1970
Our Fiue Rer. In rREPLY TD ‘f‘l'{f‘ £ TN
TS
SusvecT:

FOUNDATION INVESTIGATION REPORT
For '
Proposed New Structure at the
Crossing of the Ganaraska River
and Hwy. #106
" Township of Hope < County of Durham

District No., 7 ~ Port Hope, Ont.
W.0. 70-11055 =~ W,P, 134-65-4
{ : beie

Attached, we are forwarding to you our detalled
foundation iavestigation report on the subsoil conditions
exlsting at the above structure site.

We believe that the factual data and recommendations
contained therein, will prove adequéte for your design
requirements, Should additional information be required,
please feel free to contact our Cffice.

R

Yo 3 R
@ég@fw Ui

AGS/MieF AY G, Sternac
Attach. CPRINCIPAL FOUNDATION BNGINZH
cct Messrs, B, R, Davis

H, A, Tregaskes

D, W, Farren

G, K. Bunter (2)

D, P, Collins e

W, 8, Melinyshyn (2)

T, J. Kovich

B, A, Sinzh

7

Foundations Files -
Gen. Files
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FOUNDATION INVESTIGATION
For
Proposed New Structure at the
Crossing of the Ganaresks River
and Hwy. #106
Township of Hope~County of Durham
District 47 e Port Hope
W.0, 70-11055 =~-~ W.P, 134~65-]

1. INTRODUGCTION:

The Toundation Section was requested to carry out an
inveétigation at the above mentioned site. The request was con-
trined in a2 memo from Mr. W, S, Melinishin, Regional Bridge Plan-
ning Engineér, dated April 23; 1970, An investigation was sub-
sequently carried out by this section to determine the subsoil
conditions at the site.

This report contains the factusl results obtained from
this investigation together with recoﬁmendations pertaining to

the foundations of the proposed structure,

2, DESCRIPTION OF THE SITE:

The site is located on Hwy. #106 approximately % mile
west of Hwy. #28. The surrounding area is flst to undulating ang
consists of farmland, mainly pasture,

The existing.bridge carries Hwy., #106 over the Ganaraska
River. It is of concrete and steel truss construction ang has
8 single span of 80 rt. |

The river has a msximum depth of some | ft. and the‘
bed lies 18 feet below the approach fills and some S to & . beloﬁ

the surrounding ground,
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3. FIELD AND LABORATORY WORK :

Two sampled boreholes accompanied by dynemic cone
penetration tests were undertaken during the course of the field
investigation, 1In addition two other dynamic cone penetration
tests were performed, = Both borcholes were continued until
practical refusal was reached and bedrock was proved in one bore-
hole by obtaining an AXT size core sample,

The borings were advaﬁced by means of a conventional
diamond drill rig adapted for soil sampling purposes,

Disturbed samples were retrieved using a 2" 0.D,
'gplit spoon sampler driven into the soil in accordance with the
specification for the Stondard Penetration Test.

No undisturbed samples weré obtained and no field vane
tests undertaken, the subsoil being a non-cohesive very dense
material,

The locations and elevstions of the borings were sur-—
veyed in the field by personnel from the Toronto Regional Engin-
eering Surveys Section and are shown on Dwg, No. W.J. 70~11055A
which accompanies this report,

All the samples were subjected to a careful visual
examination in the field and subsequently in the laboratory,

In addition, lsboratory tests were performed on selected samples
to determine the engineering properties of the various soil types,
namely:

Natural Moisture Contents

Grain Size Distribution
Atterberg Limits
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'3,  FIELD AND LABORATORY WORK: (cont'd.)...

The results of these tests sre plotted on the Record

of Porelog sheets conteined in the appendix.

L. SUBSOTI, CONDITIONS:

4.1) Ceneral:

The predominant overburden stratum across the site is
composed of a heterogeneous mixfure of gravel, sand and silt with
traeces of clay (glacial till); this material is very dense and
varies in thickness from 36 to L2 feet. The till is'underlain
by limestone bedrobk.

Borehole #1 was undertaken through the existing Highway
fill and showed 13 feet of & mixture of clayey silt, sand and
gravel (firm) overlyine 2% feet of orgabic silt, this inturn
overlying the glacial till,Borehole #2 was undertaken through
a sendbank in the river snd showed 5 feet of sasnd and gravel
overlying the glacial till.

t.2) Fill Material:

The existing highwey fill consists of a firwm to compsact
mixture of clayey silt, sand and gravel., Moisture contents
range from 10% to 24%.

L4.3) Organic Silt:

This material underlying the highway fill is 2% feet

in depth and is most probably the original topsoil.
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' 1. SUBSOIL CONDITIONS: (cont'd.)...

.11} Sand and Gravel:

This deposit some 5 ft. in.thickness was found in
porehole #3 only as the surficisl layer, overlying the glacial
t111.. Tt is estimated to have a 'loose' Jdenseness. |

A grsin size analysis gave the following result:
Gra. L6% sa. L0% | si. 1% c1. 3%

-The only moisture content determinaticn gave a value
of 8%,
Occasional boulders were observed on the river bed.

h.5) Heterogeneous Mixture ¢f Gravel, Sand & Silt with
Traces of Clay (Glacial Till):

Ag mentioned earlier in the report this deposit was
. found in both boreholes, underlying the organic silt in borehole

#1 end the sand and grevel in borehole #3. The deposit contained
seams of silt and clasyey silt between elevations 287.0'snd 298.0'.

'N' valves as determined by the standard penetration
‘test renged between 12 blows/ft. to over 100 blows/ft., though gen-
'erally over 100 indicsting a very dense material.

The greir size distribution of the deposit varied as
follows:
Gra.%u¥35 Sa, %21-52 Si. %10~57 Cl, %3~-18
Typical grain size distribution curves are shown in Fig. #1 in the
appendix,

Tests performed on the seams of clayey silt founé within

the main deposit as mentioned above gave &g moisture content of

17% and plestic and liguid limits of 16% and.22% respectively.
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l,., SURSOIL CONDITIONS: (cont'd.)...

u.é)‘ Limestone Bedrock:

Sound limestone bedrock was proved in borehole #1 at
elev., 272.6' overlain by some 6" of boulders, Practical re-
fusal was tsken to be the bedrock surface in borehole #3’which

was sttsired at elev., 275.0',

5. GROUNDWATER CONDITTCONS:

Crocundwater levels s observed in the boreholes &t
the close of field operations were as follows:
borehole #1 316,11 ft.

borehole #3 315.7 ft.

6. DISCUSSION AND RECOMMENDATIONS :

o~
~

1) General:

It is proposed to replace the existing bridge carrying
Huy. #106 over Gansraska River with a new siructure: this will
involve a slight river diversion to the west of some L0 ft. and
‘s raise in grade of the existing fill from 5 feet in the wesi to

g maximum of 7 feet ip the east. Tt is enticipated the new struc-
ture will have a single span of 80 ft.

The subscil at the site consists mairly of a very
heterogeneous mixture of gravel, sand, silt and traces of clsy
(non-cohesive pglacisl t111) o¢verlying sound limestone bedrocﬁ;
this deposit is overlain by the highway £ill and in the river
bed a shallow layer of send and gravel with occssional bovlders.

l'..'é
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6. DISCUSSTON AND RECOMMENDATIONS: (cont'd.)...

6.2) Structure Foundstions:

Two possible schemes for the abutment footings are

given below:

Spread Footings: Should a closed-type abutment be

required then the glacial till deposit is suitable for a spread
footing type of foundation, The footings should be located at
least lj feet below the river bed for frost protection purposes,
The exact location will be determined once the depth of scour
'has been sscertained by the hydrology section. A safe bearing
capacity of 5 t.s.f. may be used for design purposes.

As the excavation for the footings will be carried ocut
below the river water 1evei a bqi}ing;gquition may develop at
the base of the excavation due to the nature of the subsoil éhd‘

théwﬂhbalanced-hydrostatic hesd. Hence a dewatering scheme
will be required.

'H' Piles: If a spill-through type of abutment is
adopted then the abutment footings cepn be placed within the
approach fills and supported on 'H! piles driven down into the
glacisl ti11l., The maximum load for the piles can be assumed for
design purposes and it is estimated that this will be reached

between elev, 300.0 and 305,0; this will apply to both footings.
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' 6. DISCUSSION AND RECOMMENDATIONS: {cont'd.)...

6.2) Structure Foundations: (cont'd.)...

YH' Piles: (cont'd.)..,

Should & multispsn structure be decided upon the pier

or plers should consist of & single row of 'H!' piles forming a
pile bent. Again the maximum design load will be resched between
elevetions 300.02 to 305.0. These piles msy be encased in concrete
Lo a suitable depth below the river bed for appearesnce or other
purposes, To prevent scouring out and hence los of lateral
gupport around thes piles, it is recommended that suitable sized
‘rip rap be placed around the bents to a distance about 10 ft.
each side and at the ends of each pier bent,

. . The proposed approach filln lies on the same line and
as mentioned earlier will have a maximum raise in grade or 8 ft.

No stability problems are anticipated provided 2:1 side slopes

are adopted. All organic material within the plan limits of

the approaeh fills should be removed ss per D,H.O0. standards.

7. MISCELLANEQUS:

The field work, performed during the period of June
1970 to July , 1970 was supervised by Mr. G, Allen, who also
wrote this report |

The equipment used was owned end operated by F. E.
Johnston Drilling Co, Ltd., Toronto. -

The report was reviewed by Mr. K, G, Selby.

Avpgust 1970
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roRM QB‘MT*‘ (REV. 1969) OFFICE REPORT ON SOIL EXPLORATION T
¥y
DEPARTMENT OF HIGHWAYS- ONTARIO
 MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.1 FOUNDATION SECTION
OB 70-1108% LOCAT'ION  Sta, h2h + ki o/s 18.5' Lt, o CRIGINATED 8Y _GA
wp  13ha65-h BORING DATE  June 29 & 30, 1970 o ol COMPLED BY _ GA
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rURM UB-Mi - 140 (KEV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE

No. » FOUNDATION SECTION

JOB 70~11055 LOCATION Sta. L2l + 65 o/s 18,5 Rt, ORIGINATED 8Y _ gp
w.p _ 13h-65-04 BORING DATE July 1, 1970 COMPILED BY GA
DATUM ___ Geodetic  BOREHOLE TYPE _Cone Penetration Test CHECKED 8Y s
: DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL_PROFILE SAMPLES w |BLOWS/FOOT PLASTIC LIMIT—— wp >
= 8 24 2 ho 60 8o 100 WATER CONTENT——y x =
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FUKM DD-MIT -~ 140 (KEV.

1Y09)

LrkiCe KEPORYT ON SOIL EXPLORATION

TEPARTMENT OF HIGHWAYS- ONTARIO
WATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.3 FOUNDATION SECTION
JOB__ 70-11055 _ LOCATION __ Sta. k25 + 35 o/s 18.5' Rt. ) ORIGINATED BY  GA
WP  13h-65-0Lh BORING DATE  July 1, 2 & 3, 1970 . COMPILED By  GA L
DATUM __ Geodetic ~ BOREHOLE TyPe Washboring, NX Casing o CHECKED BY e
SOl PROFILE S AMPLE DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT - Wy
{ e LES 1 . 1BLOWS/FOOT : w, \
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' [ 0 —
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRA/ION RESISTANCE 'N'' - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

12 INCHES INTO THE SUBSOIL,

DYNAMIC PENETRATION RESISTANCE ' - THE NUMBER OF BLOWS REQUIRED YO ADVANCE A 2 INCH, €0 DEGREE CONE, FITTED

TO THE END OF DRILL RODS,

12 INCHES INTO THE SUBSOIL,

DESCRIPTION OF SOIL

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED

IN THE FOLLOWING TERMS : ~
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PM.  SAMPLE ADYANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION
UNDRAINED TRIAXIAL
CONSOLIDATED UNDRAINED TRIAXIAL
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LV
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FIELD VANE
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SENSITIVITY
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Department of Highways Ontario

Copy for the information of
' Mr. A. Stermac

Mp, G, gg;hhgmg, C.8. Grebski,
Reg. Bridge Planning Engineer, Bridge Office

Central Region,
Central Building
January 11, 1971

Ganaraska River Bridge

0.4 Mi, Vest of Hwy. $28 P
W.P, 134-65-04, Site No. 21-326 7& -~/ 05S
Highway 106, District No. 7

Attached herewith are prints of the Preliminary Bridge Plan
Drawing D-6943-P1 for the above-mentioned structure.

The estimated cost of the proposed structure is $94,000.
This cost includes tender, materials, engineering and sundry
construction.

_ Any comments or revisions you may have should be submitted
. within three weeks.

C.S. Grebekl,
Bridge Design Engineer
C8G:d

Attach.
¢.¢. B, Davis

A, Stermac (2)
J. Anderson

P Y TEN 7

VAR 270 73 T SN

A& X

A,




I DEPARTMENT OF HIGHWAYS ONTARID l /

MEMORANDUM
To: Mr. A. Stermac, Frowm: C.S. Grebski,
Principal Foundation Engineer, Bridge Office
Room 107, Lab. Bldg.
ATTENTION: Dare: June 25, 1971,
Our FiLe Rer. IN REPLY TO

SusJeeT: . .
Ganaraska River Bridge

0.4 mi. W. of Hwy. #28
W.P. #134~65-04 Site #21-326 j?f
Hwy. No. 106 District #7 ’

e

~/~-C5 5

Attached herewith we are submitting the final
bridge drawings which show the foundation design

for this structure.

Kindly give us your comments at your earliest

convenience.

L//E.S. Grebski,

Bridge Design Engineer
CSG:s
Attach.

c.c. Foundation Office
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