CONT. 72-13

HNY. T <+

GRaNDRlvER_§, 

LOPE -89




o,
@ %, ® 33 o
® g % q" 33 =o'\ oF war 6{ 3
o o ab® g
i 976 g o D.H.O. YARD TWP: OF, WATERLO
3 2 3 {GRAVEL)
976 " é g ) g Grand i
P . 9 ran
:;:\__v 10, 16 /"70 _#2 _‘f" . SITE
. 7
_ DE IO U R | | l , & : e pintiold
o ‘_I 7 £ \&
5 KITCHENER Z o
4 & ; ?

. % . 4

8 3 z KEY PLAN

& S 2 SCALE IN

E o~ ~ 1 -5 0 ' ]MILES 2 3 Miles
3
17 18 &
~ AN - ~
LEGEND
_ Vol HAALN ] 1
¢ LERA

7 - @ Bore Hole
LJ

$ Cone Penetration Test
$‘7 -$— Bore Hole & Cone Test '
Y Water Levels established af time
G R /4 ND / /? / V E ,? - — = of field investigation
\3 Feb.,March & April 1971
<
. - ’ # : . ELEVATION] STATION OFFSET
984. 104+19 | 20'RT.-D | D-DETOUR -
E. ( . 967 229+23 30'RT-7 | 7-HWY. 7 ’
! : 4 . g 3 3 3 '
N 3 8 i

b4
[+]

% 22 "

1 5
T 1 2 0
1 1
@ @ o ¥ ° = °Q 3 965.-4 229 +75 24'RT-7
3 ¥y g & § ] & 8 8 s 4 | 965.4 | 104+85 | 18RT-D
) PLAN 5 963.9 | 106+68 | 141LT-D
2 20 {o 0 SCALE 20 40FT. 6 968.0 107 +19 20'RT~D
. e — 6A 968.5 | 107+19 | 20'LT.-D
9 12 1 1 7 967.0 231+ 1917 -7
vy 10 8 16 6 &EA 5 1 L4 8 964.0 | 108+19 | 124LT-D
. I N .
5 4 4% 4 & & -4 5 & 4 o | octs | 233908 | 2mr s
W 70 1057 by 10 969.0 | 109+10 | 18 RL-D
3 080 S & R E KX 050 1 964.0 | 105+18 [12't1.-p
X (BT cone b2 5500 (B/Fcone GRAND RIVER [Arfesian_iflead e Nl hs Loose to Compum ” 2 964.0 106 +19 20' RL-D
Q S o = 37T SoNE TRACES OF ORG/ B SONE 198 s I JCE £/0R WATER- LEVEL 108 5o b ] A SR p XXX XX %770 13 968-0 232+74 | 2'IT.-7
' GRAVEL[: ' ety JTRpCES OF 286 e B = =t 14 986.3 | 228+67 | 2511.-7
K‘) OF 51T . b 15 986.6 234 +05 26'RT-7
\3 or SIEAS e AVEL TRACE Of CLA 16 ?271.0 108 +02 23'RT-D
o~ MIX. OF CLAYEY SIL 17 968.0 230 +99 19'RT.-7
) e L 18 969.0 | 230+08 | 19'RT~7
. U
3 Encountered 730 -NOTE -
Acounte )
D- { DOLOMITE BEDROCK Sound - 20 The boundaries between soil strata have been established only at
B 920- > l Bore Hole locations. Between Bore Holes the boundaries are assumed
;) ot g o ) (=) g g 10 from geological evidence and may be .subject o™ considerable efror.
W : : ] : 3
) ] | " DETOUR PROFILE
20 10 -0 SCALE 20 A0FT.
[ == w
15 9 13 7 17 18 3 14 z
4 4 4 4 4 4 > , 4 ¢
1000 - - 000 H _
. - - * I'pare BY
990 B./F.;Or‘lE - . _ - - - - ‘Ogﬁ ggNE W 0 DESCRIPTION
XX
FILL MATERIAL he —t EILl Sand % Sraver SOME SIT g qy
”C%& GRAVEL TRACE [OFIY,2 K T o ] | % Compact fo Dorse S GEOCRES NO. 40P@ - 59
Loose to V. [Dénde 4 B./F. CONE B./F. CONE 8./F CONE|| . GRAND RIVER 10050y . K < 70 DEPARTMENT OF HIGHWAYS - ONTARIO
T B ICE B/OR WATER LEVEL L N MATERIALS & TESTING OFFICE - FOUNDATION SECTION
R MiKO 40
™ & GR.
» GRAND RIVER
., 0 . 3
; . / ¢ A 1 HIGHWAY NoO. 7 & DETOUR DIST.NO. 3
v NJ/S 17/ NV AL - 30
930 v co. WATERLOQO
[ DOLOMIT BEDROCK S d
BOLOMITE o] i | L Fractored J o E oung oo TWE. WATERLGO 107123 & 114 CON_UBGT.
920 S S . - T = % q = -
: 3 g g g . - g . . 8 g 1o BORE HOLE LOCATIONS & SOIL STRATA
1 910 < - = > - 9
HWY. 7 PROFILE : ‘ SUBM'DW H CHECKED&W WP NO. 194~ 63 M.& T. DRAWING NO.
) 20 10- 0 P4 40T, ' uava;l@ CHECKERZ | 10B NO. 71-111013 71-11013A
= : DATE Aprit 27 ,1971 | SITE NO. BRIDGE "RAWING NO.
REF. NO. E—- 48111 et s gisigr ] SONTNO-

Lot

SOME  DEFECTS ~IN:~>N$§ATIVE DUE

TO CONDITION . O ORIG!NZ@L"DO:CUM\ENTS




DEPARTMENT OF HIGHWAYE ONTARIOD

MEMORANDUM 40P8~ 59

GEOCRES N

4 ; §‘ Bzvis, From:  Foundation Section,
“ridif gfrizser, " Materials & Testing O’fice,
Brid:: Tice, Room 107, Lab, Bldg.
Admir, Bldgﬁ
AvrenTion: Mr. 3. McCombie, Dare:  April 1L, 1571

Bridze Planuing Engr.

Our Fiee Rer.

In rerLY TO MAY }é §i:'=']

Suesecr:
FOUNDATION IKVESTIGATION BﬁPORL
For
New Structure and Related Detour
Crossing at Hwy. #7 and Grand River
0.3 Ki,dest of the Village of Breslau
T... ©f ¥Waterloo -- Co. of Waterloo
District No. 3 (Stratford)
W.0. 71-11013 - W.P. 194-563-00
Lo iv i T2~ 213 gy Z2-jo0
, Altzached, we are forwarding to you our detailed
B foundation invastigation report on the subsoil conditions
existing =t the above structurs site,
¥e believe that the factual data and recomnmendstions
contained therein, will prove adequate for your desizn
reguirements, Should additional information be required,
please do not hesitate to contact ocur 0Office.
AGS/¥der A. G. Stermac ’
Litach,. PRINCSTIPLL FOUNDATION ERGINEER
cc: Messrs., B. H. Davis
F, G. £llen
D. W. Farren
W. Zonnenberg
H. C. Dernier
h. P. VWatt (2)
J. Hoy
E. J. Giroux »
B. 4. Singh Prof. P. F. Karrow,
‘ 1 t W
' Poundations Files. University of Waterloo

Gen., Files




TABLE OF CONTENTS

INTRODUCTION.

DESCRIPTION OF THE SITE AND GEOLCGY.

FPIZLD AND LABORATORY INVESTIGATION.

SUBSOIL AND ZBEDHOCX CONDITIONS:

4,1) General. )

.2} Fili,

L_.3) Spillway Deposit - Silty Sznd znd Gravel,
4, 4) gGlacial Till, )

4.5} Dolomite Eedrock.

GROUKD¥ATER CONDITIOXNS.

EXISTINS STRUCTURZES,

DISCUSSI0N AND RECOMMZNDATIONS:

7.1} Scheme Ho., 1 - Renocvation of the Existing
Structure and Coastruction of a Teaporary
Detour Structure.

7.2} Scheme No. 2 - Construction of New Structure.

*ISCELLANEOUS.




.

FOUNDATION INVESTIGATION REPORT
For :
New Structure and Related Detour
Crossing at Bwy. #7 and Grand River
0.3 Mi,West of the Village of Breslau
Twp. of Waterloo -- Co, of Waterloo
District No. 3 (Stratford)

W.0, 71-11013 - W.P. 194-63-00

1. INTRCDUCTION:

Hajor reconstruction is proposed at the crossinz of
Hwy. #7 and the Grand River, at a polnt about 0.3 miles west
of the Village of Breslau. This will involve the replacement
of the deck of the existing structure, which is in a state of
poor repair, or alternatively, the construction of a new
structure. 1f the former procedure is adopted, & temporary
detour structure will have to be constructed in order to
accemmodate the vehicular traffic alonz Hwy. #7. In the latter
cgse, the existing structure could remain in use while the new
structure is being constructed. Thes Fouadation Sectica was
requssted to carry cut a detailed subsurface investigation for
each possible scheme, The reguest was contained in a memo from
¥r. &6, P, wWatt, Regional Bridge Planning Engineer, Southwestern
Region, dated February 10, 1971.

An investigation was carried out by this Section in
order to determine the subscil, bedrock and groundwater conditions
in thz aresz under consideration, This report contains all the
factuzl datz obtained from this investigation, together with our
recommendations pertaining to the design of the foundations for
the various schemes,

2. DCSCRIPTION OF THE SITZ AND GEZOLOGY:

The site is located at the crossing of Hwy. #7 and
Grand River, spccifically about 0.3 miles west of the Villagze
of BEreslau in the Township of Waterico. The west bank slopes

LRI IR 2
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gently towards the river; along this bank the ground surfa;é
veries from abou? elevation 963 to 970. From the river's edge,
on tne east bank, the terrain increases in elevation in a
northessterly direction., The crest of this bank, which has an
overall slope of about 2:1, is at about elevation 986 - i.e,,
it is about 23 feet above the river water level, This is
virgin land which is covered with grass and.light brush.

The south-flowing Grandi River meanders ascross the
terrain in this area. The river channel, during periods of
normal flow, varies from 150 fo 200 feet in width in the
vicinity of the site. During the early stages of the field
investigation (March, 1971), the water level was at about
elevation 964; at this time the depth of water ranged from
5 to 8 feet. During early April, however, the water level rese
to as high as elevation 969. It is inferred that this level
corresponds to the high water condition during pesk spring run-off,
At this time the relatively flat, low-lying west bank of the
river was flocded, increasing the overall width of the river to
sémething of the order of 450 feet.

There 1s an existing structure at the crossing of
Iwy. #7 and the Grand River. In addition, a structure carries
the C,HR.R. over the river; this structure is loczted about 500 to
600 feet south of the Hwy. #7 crossing. The specific details of
these two structures will be presented in Section #6 of this
report.

The site is situated in the physiographic region known
as the 'Waterloo Hills!, 1In the vicinity of the site the terrain
is covered by kame moraines with outwash sands occupying the
intervening hollows. The glaclal deposits are generally of the
order of 25 to 30 feet thick, The upper part of the Grand River,
which encorzpssses this site, flows in a spillway which was
previously formed on the till plain. The 'splllway® deposits

Sev e 3
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2. DESCRIPTION OF THE SITE AND GEQLOGY: (cont'd.) ...

are generally composed of sand and gravel, the thickness of
which gerierally varies from 2 to 10 feet, The overburden is
underlain by dolomite bedrock of the Salina formation,
Silurian Period.

-

3. FIELD AND LABORATORY INVESTIGATION:

Elghteen sampled boreholes, 15 of which were accompanied
by & dynamic cone penetration test, as well as one addifional
cone test, were put down during the course of the field study,.
The borings were advanced by means of a conventional diamond
drill rig adapted for soil sampling purposes. During the course
of the investigation, the drill rig was mounted on a drum raft
in order to advance thoses borings (No. 11 and 12) put down
through the river bed.

Samples of-the fill and parent overburden were obtained
in a 2" 0.D, split-spoon sampler, which was hammered into the
subsoll in accordance with the specifications for the Standard
Penetration Test. The dynamic cone penetration tests were
advznced using the Same method, Bedrock was proven in eight of
the borings by obtzaining up to B feet of AXT size rock core
samples,

The groundwater level conditions across the site were
determined, during the course of the investigation, by recording
the water levels in the open boreholes.

The tescing techniques used, the subsoil and bedrock
seguence encountered at the individual boring leccations, are
shown on the RBecord of Borelog sheets appended to this report.

The locations and elevations of all the boreholes,
together with two eStimated stratigraphical profiles across the
site, are shown on Drawing No. #,0. 71-11013A. The surveying
wes carried out by personnel from the Stratford District Surveys
Section. All elevag}ons were referenced to a Geodetlie datum,

*e s e Ll’
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3. FEIELD AND LABORATORY INVESTIGATION: (cont'd.,) ...

All the samples wers subjected to careful visualk
exanmination both in the field and in the laboratory.
Following this examiration, laboratory testing was performed
on selected samples to determine the engineering properties
of the various soil types, namely:

Natural Molsture Content
Grain-size Distribution
Atterberg Limits

The rerults of the laboratory testing are plotted on
the Record of Borelog shesets and summarized on Figures #1 to 4
inclusive, all of which are contained in the Appendix of this
report,

4, SUBSOIL AND BEDROCK CONDITIONS:

L,1) Generzl:

The predominant stratum across the site is composed
of a coapstent glacial till, which varies fror 14 to 34 feet
in thickness. The glacial till is overlain by a surficial
3plllway deposit composed of loose to very dense sand and
gravel, The thlckness of the spillway deposit reanges from
1 to 21 feet; it is most extensive on the west bank of the
Graand Hiver. The overburdsn sequence is underlain by sandy
dolomite bedrock, '

Up to 18 Teet of fill has been placed along the
approachesr to the exlisting structure, The fil) is primarily
compossd of a silty sand snd gravel,

The stratigraphical seguence encountered in the borings
is plotted on the Record of Borelog sheets, Two stratigraphical
sectlions havs been inferred from this data; these are plotted
on Drawing No. V.0, 71-1:313A, Tne subsoll and bedrock,
encountered from ground surface downward, 1s presented in the

sub~-sectlone to follow,

¢S eae 5
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%, SURSOIL AND BEDROCK CONDITIONS: (cont'd.,) ...

%.2) PFill:

Up to 18 feet of fill was encountered at those borings
put down along the approaches to the existing structure. The
i1l was primarily composed of a silty sand to sand and gravel;
at B.H. #9, however, the Till materlal is a clayey silt with
some sand and gravel., Occaslional seams of organic silt, up to
1/4 inch thick, are present throughout the fill, Grain-size
distribution curves, for samplés obtained from the fill, are
plotted on Pigure #l in the Appendix to this report.

Standard penetration testing was carried out within
the rill material; the values obtainad are plotted on the
Hecord of Borelog sheets. The results gave 'N' values which
range from 6 to 15 blows/ft. Based on this testing, it is
estimated that the fill has been subjeéted to a moderate degrze
ef compaction.

4,3} Spillwsy Deposit - Silty Sand and Gravel:

The surficial deposit across the site is composed of
a sand and gravei with a trace to some silt, The thickness of
this deposit rapnges from 1 to 21 feet; it is most extensive on
the west bank of the river, tapering coff in an easterly direction.
Traces of organic silt were often encountered in the upper
4 to 5 feet of the deposit; further, the lower 3 to L feet 1is
periodically coxzmposed of a uniform sand. In addition, occasional
sandy silt seams, up to 4 inches in thickness, are present
throughout as well as random clayey silt layers up to 3 feet
thick., Grain-size distribution curves, for samples obtained
from the granulzr spillway deposit are plotted on Flgure #2.

Standard penetration testing was carried out within
the granular deposit, the 'N' values obtailned generally range
between 23 blows/ft. and 150 blows for 4 inches. Based on these
results, it is estimated that the relative density of the sand
and gravel varles from compact to very dense. An exception to

ses e 6
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4. SUBSOIL AND BEDROCK CONDITIONS: (cont'd.) ...

4.3) Spillway Deposit - Silty Sand and Gravel: (cont'd.) ..

this pattern occurs along the west bank, in the immediate
vicinity of the river (refer to B.H.'s #6, 7 and 13), here the
*N' walues in the upper portion of the deposit range from

1 to 13 blows/ft., indicating a relative density which varies
from very loose to compact. The topography in this area would
seem to indicate that this was once part of the old river
channel, If this is the case,"it could be luferred that the
lower relative densities would be indicative of ‘reworking' of
the material by the scour action of the river.

B L} Glacial Till:

The granular spillway deposit is underlain by the
predominant stratum scross the site which is corposed of a
&lacial till. The thickness of the till sheet varies from
14 to 34 feet, being most extensive in those areas where the
surficlal deposits are thinnest - i.e., on the 2ast bank of the
river. The upper 3 to 14.5 feet of the stratum is reddish-brown
in colour, below this zone the till is grey; the transition
between the zones 1s clearly indicated on the borelog sheets.
The upper reddish-brown zone is basically granular, being
composed of silt, sand and gravel with a trace of clay. The
lower portion, however, is primarily cohesive in nature - i.e.,
it has a matrix of clayey silt binding sznd and gravel. Boulders
were encountsred in the lower portion of the stratum (generally
below elevztion 943) at B.H.'s #10, 11, 12 and 15. These
boulders ranged from 4 to 16 inches in size,

Atterberg limit tests were performed on samples of the
glacial till; the results are plotted on the borelog sheets as
well as on the Plasticlty Chart, Figure #4, The testing is
summarized in the following table:

tesse 7
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L. SUBSCIL AND BEDROCK CONDITIONS: (cont'd.) ...

L. b) Glacial Till: (cont'd.) cee

¥*
Upper Zcne Lower Zone
{Reddish-Brown) (Grey)
Liguid Limit (wL) 13 - 17 16.5 -~ 23.5
&
(%)
Plasti%)Limit (WP) 11 - 13 11.5 - 14.5
Naturzl Koilsture Content () 7 - 9.5 8.5 - 16.5

Testing carried out wherever possible,.

Based on these results, it is estimated that the
upper, reddish-brown zone ls basiecally non-plastic - i.e.,
granulsr type of materiael., The testing carried out in the
lower grey zone, however, would indicate that in this area
the till is cozmposed of an inorganic soil of low plasticity.

Standard penetration testing carried out within this
stratum geve 'N' valuas which were consistently greater than
100 blows/ft.; these values are summarized on the borelog sheets.
Based on this testing, it is estimated that the relative density
of the upper grenular portion of the glacial till is very dense.
The lower cohesive zone would have a hard consistency.

4,5 Dolormite Bedrock:

Grey dolomite btedrock was encountered below the glacial
till, The bedrock was proven at 8 of the boring locations by
obttaining up to 8 feet of AXT size rock core samples, The surface
of the bedrock varies between elevations 930.5 and 933.5, which
corresponds to depths of between 25.5 and 36 feet below the

originsl ground surface.

LI 8
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L, SUBSOIL AND BEDROCK COQDITIGNS: (cont'd.) ...

4.5) Dolomite Bedrock ;

The bedrock was generally found to be in a sound
condition as evidenced by the high percentage of rock recovery.
At a few isolated boring locations, however, specifically

B.E.'s #1 and 7, the upper 4 to 5 feet is in a fractured
condition. 7 i

5. GROUNDWATER CONDITIONS:

Groundwater level observations have been carried out,
during the perlod of the investigation, by recording the water
levels in the open holes. The observations are recorded on the
borelog sheets and summarized on Drewing No, W.0. 71-11013A.

The results of the measurements indicste that the piezometric
grounduwater level, within the overburdeu, generally varies

between elevetions 964 and 968.5, which corresponds to depths

of 1.5 to &4 feet below the original ground surface in the area,

The river water level, at the ftime of the investigation, varied
from elevation 964 (normal flow conditions) to 969 (spring run-off).

At B,H. #11, put down through the river bottom, an
artesian water pressure was encountered. The artesian pressure
occurred once the casing was advanced into a bouldery zoue
located near the base of the glacial till stratum (at about
elevation 935). Once this zone was penetrated the water rose
instantanceously in the casing eventually stabilizing itself at
about elevation 966, which is about 2 feet above the river level.
This lower, bouldery zone is more pervious than the overlying

the glacial till. It is inferred

confined aguifer which is being

basically cohesive part of

jul

that this zone 1ls acting as
charged with groundwater frowz the highcr surrounding terrain.
Adrtesian conditions were not encountered snywhere else during the
drilling programme, It 1s beliceved, however, that such conditions
pay exist al other isolated locations where a similar stratigraph-
ical seguence exists, particularly within the low-lying river

channel,

L3 IR 2E 2N J 9
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6. EXISTING STRUCTURES:

The existing highway structure crossing the Grand
River is a seven-span, 493.5 feet long, 38 feet wide concrete
beam bridge, the structural details of which are shown on
Drawings No. 553-2, 3 and 4, dat: Jesnuary, 1931. The
drawings indicate that the plers and abutments are supported
on timber plles. Because of the competent dense nature of the
glaclel till, it is believed that these piles must have met
practical refusal after penetrating a shallow depth into this
stratum, The super-structure is in a poor state of repair -
for instance, the concrete is spalling off at an alarming rate,
Because of this, major renovation of the sxisting structure is
required; alternatively, a new structure is to be constructed
at this crossing,

The profile grade of Ewy. #7, in the vicinity of the
structure, is at about elevation 986. The heights of the
existing approsch smbankments are of the order of 16 to 18 Teet
above existing ground surface., The slopes of the approaches,
in the transverse directions, vary betwesen 2:1 and 2-1/2:1; in
the longitudinal directionsz, however, the slopes are 1-1/2:1,.
The epproach fills are performing satisfactorily.

4 C.H.H. structure crosses the Grand River at a point
south of the Hwy, #7 struzture. The structure details of this
bridze are not kaown.

it 1s understood thet the subsoll surrounding the
upstreas end of those plers located within the Grand River
channel have been scoured to some degree by the river. The
scour has been particularly severe at the location of the
C.H.R., structure,

s 800 10
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7. ISCUSSION AND RECOMMENDATIONS:

The existing structure at the crossing of Hwy. #7 and
the Crand River 1s in poor condition and as a result of this,
reconstruction of a new deck for the existing structure, or
entirely new structure north of the present crossing, is proposed.
These two schem=s are as follows:

1) The first scheme 1s to replace the deck on the
existing structure and to lengthen it by constructing new
abutments, A temporary detour structure will be required in
this case; this detour is to be located appreximately 40 feet
rorth of the existing structure.

i1) The second scheme is to construct a new structure
north of the existing one; the present structure could then
serve as a detour during the coustruction period.

The predominant stratum across the site is composed
of & 14 to 34 feet thick competent glacial till., The glacial
till is overlain by a granular spillway deposit, which is
primarily composed of compact to very dense sand and gravel;
the thlckness of the spillway deposit ranges from 1 to 21 feet
beinz most extensive on the west bank of the Grand River. The
overburden 1s underlein by dolozite bedrock.

The recommendations pertaining to structure foundations,
as well as the stablility and cettlement of the associated
approaches, for each of the possible schemes, wlll be discussed

&+
i

separately in the following sub-sections,
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AND RECOEYFEEDATIONS: (cont'd.)

7.1} Screne Ho. 1 -~ Renovation of the Existing Structure

and Construction of a Texporary Detour Structure:

The resonstructed seven-span structure will be 528.5
feet long {an increase of 235 feet); the 38 feet width will not

E3
it will =zcconmmodate 2 lanes of traffic. The

Eay
profile grade of the hizhway will remain at about elevation
9B4; the existing 16 to foot high approach fills will be

=3

he proposed 5-span (100'-90'-100'-100'-100') temporary
detour structure will be located approximately 40 fest north of

the exisiing siruct

+

[

ure. The detour is to accommodate two lanes

of treffic. It is understood that the profile grade across ths

be about the same as that for the existing structure.

5 , up to 16 feet of fill will have to be placed
¢ the detour.

+igns - Beconstruction of the Existing

iven to utilizing the existing
tions, The design drsuwings
that the base of those piler

i river channel, are at about
eles ot pile caps located within the
river chznnel ore st approximate slev. 354,

It iz our opinion that the existing foundations will not
e structurally, to support the additional load imposed
ct In view of this, the foundations will
have to be reinforced, This could be accomplished by lucreasing
e

[
-3 =

3]

N

the losded eprez - i.e., the size of the foundations.

s8 000
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7. DISCUSSIOHN AND RICOMMERDATIONS: {cont'd.)
7.1) Scheme ¥No. 1 - Renovation of the Existing Structurs
apd Construction of a Temporary Detour Structure: (cont'd. )
7.1.,2} PFoundations - Reconstruction of the Existing
Structure: (contf?d,)
i) Piers - {cont'd.,}) ...
Cne poscibility is to found the necessary foundation

extensions on spread footings located elther in the glacial ©ill
portion of the surficial

lway deposit (western section).

{ezstern section) or lower, comnsteqh
granular spill A minimum of 4 feet

should be provided to the underside of the footings
Further,

located within or immediately adjucent to

of earth cover

for frost protection purposes, it will be necessary to

“sund tacse footings,

the river channel, well below tne active scour zone. The subsoil,

parvticularly the upper granular deposits, will be susceptible

to scour, It is understood that the Hydrology Section will be

ting, during the firal design stage, thelr recommendstions

scour protection regnirements at the individual

pler locastions.
Taking the aforemsntioned into couslderation, it is
reconzenied that the spread footing-supported extensions could
be founded as follows:
Piler Refer t«¢ Recommended
Ho, Loca*ion 5.H.e Base of Footing Footing Located in
1 Sta. 229+15.5 2 Elev. 9355 Glacial Till
2 Sta. 230+00 18 Elev. 9350 Glecizl Til:i
3 Sta. 230+03.5 1?7 Elev. 950 Glacial Tiil
I Sta. 231479 7 Elev, 955 Sand and Gravel
5 Sta, 232+%3.5 13 Elev., G55 Sand and Gravel
& Sta, 233+58 G Elev. 55 Send and Gravel
Footinge founded 2t these elevatlions could be desighned
using zn zllowable bearinz velue of up to 5.0 t.s.f,

13
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7. DISCUSSION AND RECOMMENDATIONS: (cont'fd.) ...

7.1) Scheme Ko. 1 - Renovation of the Existing Structure
and Construction of a Temporary Detour Structure: (cont'd.)

7.1.2) Foundations - Reconstruction of the Existing
Structure: (cont'd.) ...

1) Piers - {cont'd.) ...

The piler footing excavations will extend through
basically granular deposits; further, the bases will be located
tetween 9 and 14 fest below the normal river water level., The
se of the excavations may boll due to the unbalanced hydrostatic
water pressure head; in addition, groundwater seepage can be
expected o occur. A positive dewatering scheme will, therefore,
be reguired. One possible scheme would be to carry the excavations
out from within a cofferdam composed of interlocking steel sheet
piling. If this is adopted, it will be necessary to drive tne
sheetinz to & depth below the excavation bottom equal to the
unbalanced hydrostatic watsr head existing above this level,
Because of the dense nature cf the overburden deposits, thnis may
prove to be sxceedingly difficult.

Settlement of the granular foundation subsoil will take-
place due to the impnsed footing pressure. This settlement will
be elastic in nature and neglizgible in magnitude, provided the
subsoil is not loosensd by seepage, surface run~-of{, or construction
traffic. In this regard, it is recommended that ine base of the
footing excavations be covered with a pad of lean concrets, as
soon 2s this level is reached,

2 information, as an alternative
ucted at the location of the

e B

mzy be const
cture., In such a case, new plers could be supported
issons foundsd dirsctly on the surface of the bedrock, or
geial till siratum, in order to elinminate the
zplicutions assoclate’ th the spread footing
cheze. For estimating purposes, it cuan be assumed that 24 and

30-inch diameter czissons could be designed for allowable loads

® oo e lll'
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7. DIZSCUSSION AND RECOMMENDATIONS: (cont'd.) ...

7.1) Scheme No, 1 - Renovation of the Existing Structure

and Construction of a Temporary Detour Structure: (cont'd.)'

7.1.2) Foundations - Reconstruction of the Existing
Structure: {(cont'd.)

i) Piers - (cont'd.) ...
approximately 150 and 200 tons/caisson, respectively. This
ction has been in contact with a2 number of calsson contractors
with regzard to the installation of caissons on this site,
Detailsd recommsndatlons, including allowable loads and tip
elevations, ar forthconing,

c
Se

ii) Abutments -

The abutments, which will be perched in the existing
can be Tounded on end-bearing piles driveun into
um. For estimating purposes, it can be
assumed that the pile tips for the abutments will be as follows:

Refer to
East Abuiment - Elev. 955 to 960  B.H. #ih4
West Abutment -~ Elev, 948 to 950 B.H. #15

founded at these elevations could be designed

il
For exampl 12 B? ?& steel H-piles may be designed for 95 tons/pile.
£ ] f 124 P
In any cass, pile driving during construction, should be controlled
by the use of the Hiley Formula as per current D.H,0, Standards,

7.1.3) Foundations - Temporary Destour Structure:

i) Abutments -

- e e e

on timper crits, The crib for the East abutment will be perched
within the existing granular fill, while the YWest abutment can be

LACI B 15
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7. DISCUSSICN AND RECOMMENDATIONS: (contt'd.) ...

7.1} Scheme No. 1 - Renovation of the Ekisting Structure
and Construction of a Temporary Detour Structure: (zont'd.)

7.1.3) PFoundations - Temporary Detour Structure: (cont'ad.)

1) Abutments ~ (cont'd.) ...

located within well compacted new fill. It is recommendéd that
the latter crib be founded directly on an 18-inch thick pad of
sglect granular msterigl. This pad should extend a minimum of
3 feet ouilside the plan limite of the crib. Cribs founded as
described could be designed using an allowable bearing value of
1,000 p.s.f.

The underlyinzg fill and parent subsoll will settle due
to the imposed loading. Taking into consideration the magznitude
of the lozding involved, it is estimatcd that this settlement
will be of the order of 1 inch. This settlement will be elastic
in nature - 1l.e., take place during or immediately following the
construction period.

As an alternative, the sbutments could be supported on
tisber piles driven at least 10 feet into the natural subsoil
(corresponding to a tip elevetion at or below 955), The capacity
of the piles would depend on the pile section chosen; a No. 14
timber pile, for instance, could be designed for 2% tons, The
underlying soil will settle due to the load transferred by the
plles. Eecause of the dense nature of ths subsoil, this settle-
ment will be neglizible,

#o rock or bouldery fill should be placed in areas
where piles are to be driven.

LA A ) 16
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7. DISCU3SION AND RECOMMENDATIONS: (cont'd.) ...

7.1} Scheme No, 1 =~ Bénovation of the Existing Structure

and Construction of a Temporary Detour Structure: (cont'd.)

7.1.3) Foundations - Temporary Detour Structure: {(cont'd,)

ii}) Piers -

- - -

Considerstion has baen given to supporting the plers

on timber cribs. This was found to be impractical because of
the excessive height that would be reguired to reach the deck
elevation,

The piers should, therefore, be supported on end-bearing
piles driven into the compstent glacial till stratum,., For
estimeting purposes, the following pile tips can be assumed to
attain a safe load of 50 tons for a 12 BP 53 steel H-plle:

% Refer to
Pier No. E.B. Tip Elevation
A 11 937 to 940
B 12 940 to 945
c 6 942 to 947
D 8 940 to 945

k-3
- Refer to Drawing No, W.0. 71-11013A

Tne piles shculd penetrate a winimum of 10 feet into
the netursl subsocil, Beczuse of the dense nature of the glacial
t3i11 2t Piers £ and D, this may be difficult to realize at these
locastions., If this proves to be the case, then a pre-augering
techniguse could be employed at these locations. The auzgering
should extend at least 8 feet into the natural subsoll, prier to
pile drivingz. Following the pile driving operation, the annular
space between the =o0il and pile sectlion should be Tilled with a

lesn conerete or other suitable material,
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7. DISCUSSION AND RECOMMENDATIONS: (cont'd.} ...

7.1) Scheme No. 1 -~ Renovation of the Zxisting Structure

and Construction of 2 Temporary Detour Structure: (cont'd.)

7.1.3) Foundations ~ Temporary Detour Structure: {contid.)

11} Piers - {cont'd,) ...

The base of the pile caps should be founded at an
elevation which is compatible with the scour protection reguire-
ments at the respective locatlions.

A temporary dewatering scheme will be reguired to
prevent water from the river flowing into pille cap excavatious
located within, or in close proximity to the Grand River channel.
A relatively impervious dyke, located between the excavation and
the river, would be a suitable solution. This dyke could be
composed of locally available cohesive soill. Any minor seepage
or surfsce run-~off intc the excavations could be pumped from

sumps.

-7.1.4) Approsch Fills:

Up to 1B feet of fill will be placed along the west
prozch to the detour structure. Fills of this height will bs
herently stable with respect to a deep-seated foundation
failure, provided the temporary slopes are no steeper than 1-1/2:1.
The £il1l will induce settlement in the underlying foundation
subsoil. This settlement, which will take place during or
immedistely following placement, should not exceed 1 inch.

The forward slopss of the fills, in the vicinity of

the river chznnel, should be protected against the scour action

of the river,

e s 03 18
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7. DISCUSSION AND RECOMMENDATIONS: {cont'd.) ...

7.2) Scheme No. 2 - Construction of WNew Structure:

7.2.1) General:

The new structure would be located about 40 feet horth
of the existing one. It will be approximately 40 feet wide and
have seven spans (528.5 feet in length). The profile grade of
the highway will be at about elevation 986. At this grade
between 16 and 18 feet of fill will be required along the west
approach, while only a negligible amount will be needed along
the east approach. )

If this scheme is adopted, the existing structure will
be utilized as the detour.

7.2.2) Foundations - New Structure:

i) Piers -

The piers could be founded on spread footings, the

st easterly piers would be founded in the glacial till, while

o]

sould be located in the surficial gzranular

e
posit., As discussed in detail in 3ub-section 7.1.2),
)

o

wve to pe protected against frost action, and

i
portantly, the scour zcticn of the Grand River.

The exact location of the plers was not known at the
ort was prepared Preliminary pler footing elevations

eo .
are given below for the most likely lecations:

Likely Pler Recommended

Locaticns Base of Footing Footing Located in
Vicinity B.H. # 2 Elev. 953 Glacial Till

# B,HBE. #11 Elev, 947 Glacial Till

1 B.H. #12 Elev, 950 Sand and Gravel

" B.H. # 6 Elev, 950 Glacial Till

" B,H. #16 Elev, 955 Sand and Gravel

o B.H., # & Elev. 9255 Sand and Gravel

LR I 19
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7. DISCUSSION AND RECOMMENDATIONS: (cont'd.) .

..

7.2) Scheme No, 2 - Construction of New Structure: (cont'd,) ...

7.2.2) Foundations - New Structure: {cont'd.) ...

i) Piers - (cont'd.) ...
Footings founded at these elevations could be designed using an
allowable bearing value of up to 5.0 t.s.f.

The footing excavations will extend below the river
water level. Major dewatering complications are expected
because of : a) the granular nature, and b) the extremely dense
composition of the major portion of the subsoil. These aspects
were discussed in detzil in Sub-section 7.1.2),

£s an elternative to spread footing support, thes piers
could be founded on calissons founded directly on bedrock, or
within the glacial till stratum, as discussed in Sub-section 7.1.2).

ii) Abutments -

The abutments, which will be perched in the approach
fills, can be founded on end-bearing piles driven into the -
glacisl till, or spillway deposit., For estimating purposes, it
can be assumed thnat the pille tips for the abutments will be as
follows:

Refer to
East Abutment - Blev. 955 to 957 B.H., #1
wWest Abutment - Elev. 948 to 950 B.H. #10

Piles founded at these elevations could be designed
using the maximum capacity of the pille section chosen., For

o

example, 12 EP 74 steel H-plles may be designed for 95 tons/pile.

»es e 20
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7. DISCUSSION AND RECOMMENDATIONS: {cont'd.) ...

7.2) Scheme No, 2 - Construction of New Structure: (conttd,)

LY

7.2.3) Aporoamch Fills:

Up to 18 feet of fill will be required along the east
approach to the structure. Stability and settlement considerations,
pertaining to fills of this order of magnitude placed on the soil
types encountered at this slte, were discussed in detail in

Sub-section 7.1.4).

8. HMISCELLAIE0US:

The field work, performed during the period of
March 1 to April 14, 1971, was carried out under the immediate
supervision of iessrs. W. Button, Project Foundation Engineer
&nd J. Welbe, Student Technicizn (Field).

=]

3]

‘ne egulpment was owned =zad operated by Dominion Soil

Investigation Ltd., Toronto.

This report was written by Mr. B, T. Darch, Senior
Foandatlon Engineer. The entire project was carried out under
the general supervision of Kr. M. Devata, Supervising Foundation

bz

ngineer, who also reviewed this report,
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FORM oaubszb (REV 1969) OFFICE REPC&ON SOIL EXPLORATION ‘

DEPARTMENT OF HIGHWAYS- QUTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 1 EQUNDATION SECTION]
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| Hiet, mixture of clayey | ! i
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End of Borehole

20
L9-5 % STRAIN AT FAILURE
i
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TR HIGE WAYS- DNTARIO

[ ror e o RECORD OF BOREHOLE No. 2 ~ rounpation secTion|f
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RECORD OF BOREHOLE No. 3 FOUNBAHON SECTION
LOCATION Sta. 229 + 75 ¢ Hwy. 7 ofs oW ?t“ __ ORIGINATED BY _WH_
_ BORING DATE  March 2, 1972 -  COMPILED BY

- EMOLE TYPE NE & EX Casing, Bicone & Iricone Bits ... CHECKED By _
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FORM sswgﬁz; {REV. 1959}

© IE MIGHWAYS- ONTARIC

RECORD oF BOREHOLE Ne’
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FORM os-m-‘& {REV 1969}
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EORM DB-HMT~ 126 (REV.IQER) T 0 T T

DEPARTMENT OF HIGHWAYS- ONTARIO

WA ETIALS & TESTING OFFICE RECORD OF BOREHOLE No. 10 - FOUNDATION SECTION
08 71211013 . LOCATION._ Sta. 109+ 30 ¢ Detour 18' Rt. .~ . ORIGINATED BY - JW

w? 194632 _ BORING DATE _ March 23, 1971 B L COMPLED BY _H}L o
SATuM Geo"me*&ie  BOREHOLE TYPE NK Casing, Tri & Bi Ccne Bit.s BXT Core, Gome  CHECKED BY ¢
ROF! ; DYRNAMIC PENETRATION Qﬁiism\ E LIGQUED LT —— W
SQiL PROFILE MPLES : :
SOt PROFI - SAM E, — w |BLOWS/FOOT PLASTIC LIMIT=—— W, >
-~ I | 81 < 20 o 6o 80 100§ WNATER CONTENT——yw vt
< i R = e i : i il
ELEN g &l 11 & [SHEAR STRENGH PSE we W oW S5Z] REMARKS
seY DESCRIZION o §§ Pl P ) O UNCOMFINED + FIELD VANE . o ot o
OEPTH ; % P :;} Z & GUICK TRIAXIAL  x LAB. VANE ] WATER CONTENT % Y E :
969.0 ' Ground Lewel & Z & ) ‘ 10 20 30 pe.elorRsAa s
H ~ H % - ) .
Traces Of rganic s f &% ¢
965.0 | 112 ] %zrés.e
— % TIE ’29

ho Sandaxﬂgrave‘

some gilt ; p0 38 (12)
Eii}aupemtr. to Very Dense n
. Ty e 56 37 (7))
952 Brosn ’
16.5 Layers of uniform sand. -
to 8" thick . —- - i 1
oL8. 0

2.0, *:
n%n;i t!sand aﬁ
9h3.5 5 grav ey grom_.f

4 — 9 39 ko 12
Bet.mix.clayey silt, - | -

sand and gravel *-"J,gv,.‘ss.a 200/1" B
-occasional bounlders v@ pay ~ : ]
to 12" in size tmnghsuf: 10 "B 50% ;
f _17% !
930 b e
\ |

L S U



FORM O5-MI -2 (KLY 1FeY¥ " - o

DEFPARTRMENT OF HiIGHWAYS- ONTARID

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No H St FOUNDATQN | SECTiC
o8 T1-11513 { OCATION Sta, 105 + 18 ¢ Detour o/s e, omcwm:a BY. g

wP  19h-63  BORING DATE__ March 31, April 1 , 1971 e B V»CQMP:;ED BY  WH
DATUM _ Geodetic _____ BOREWOLE TYPE Diamond Drill - Washborimg ~  ~  CHECKED 8Y ‘
5 g ‘£ DYNAMIC PENETRATION RESISTANCE  JLIQUID LIMIT. Wy
L {4 QQf”ﬁ H LB~ A
34 i. CIFiLE SAMP t;} - w BOWS /7 FOOT ‘ ?{A{T}C {_iM[r w. o
o P21 = 2 60 80 100 | WATER CONTENF—w |y Zf
M n ] 5 = ) : . R L R
ELEV LS SHEAR STRENGTH PSE 1 ,,i , e 221 semarcs
o SESCRIPTION =< S 7. ol 1 0 UNCONFINED + FIELD  VANE - o B ot U
DEPTH «] 2 = g [ 21 ® QUICK TRIAXIAL = x LAB. VANE - WATEQ CONTENT-% - | ol AR
B0 Water Level s 2] & ' “ (10 20 30  lecricksasic
0.0 - . (R AN .
Water -
959.0 SN - }
and Gravel i i
952 g Dense Browm |- \
%iet %.sﬂt,sanﬂ acd - —— d
trace of clay
hef:s R o
956.5 "7 B 2 ]
13.5 - : o] ;
Het.mix. elayey silt, !
sand & grevel ; :
: , } |
occ. boulders up to i :
16" in size below j
el. Fu3. B e SR S %
Grey ; ]
933.5 : 1 |
30.5. End of Borehol- i » T ; :
i | Proable Bedrock : : . L e e e i
i
|
I i H i }
i ? ! |
! | f
j ; % i b



FOREA 08-»\‘35 {REV 1969}

AZTFICE as?os& ON SOILEXPLORATION

DEPARTMENT OF HiGHWAYS- ONTARIC
& TESTiNG OFFICE

71-11013

17463 o

£ Diamond Drill - Washboring

RECORD OF BOREHOLE No. 12

_ Sts, 106 + 19 £ Detour o/s 20!
it Mareh 30 - 31, 1973

DYNAMIT PENETRATION

LIOUHD LT

Lo hafid

26 W &

SCALE

ELEV.

- 5
SHEAR STREWNGTH PS ¥

O UNCOWNFMED + FIELD VANE
8 QUICK TRIAXIAL x [AB.

-3

Wy

PLASTIC UIMIT —w;

WATER CONTENF——w

Wy w
N W 13

WATER CONTENT %
10 20 30

H

H

230, Fard

Het.miz.of olayey si3
sand & gravel

occ, bonliders up o
4% in size
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1
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v gt oy i
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i
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f |
{ 1
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: i
% E
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! i

FOUNDATION SECTIO
ORIGINATED BY _ gw
COMPILED BY v
CHECKED BY _ o
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B
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[éem OR-MY-126 IREV 1989

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFIE
LOCATION 3

BORING A*E

COMPRLED BY

13  FOUNDATION ssch‘c;;;l

ORIGINATED By d9W

 BOREHOGLE TYPE Bimv_ od 9"111 ”‘“hh""i"g, g . CHECKED 8Y L
C AMPLES DYNAMIC PENETRATION RESISTANCE LIGUID UIMIT we
1 ¥ = wd B{‘O\Néé FO f‘“ J 60 80 100 PLASTIC LIMIT ——w,
st 1 18 = - ; , NATER CONTENT—— w
P2 =1 Pa g SHEAR STRENGTH PS5 E s - w,
l=1 3 ol w | o uncowsined + FYELD . VANE A o
i :z} gl ?} > e Qu:CK TRIAXIAL X LAB: vANE WATER CONTENT %

0 of Orgsmnic Silt

. Sand & Grawel L
Meofwuteﬁbells
;ngylmse%ﬂmpm

| 953.5 . Browm
1.5 Uniform Sand. Trace . .
of Gravel L




FORM OBaM‘.’é (REV 196%) OFFICE REP{)R‘?N SO EXPLORATION ‘

DEPARTMENT OF MIGHWAYS - ONTARID
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 14 FIUNDATION SECTION

JOB  T-11013 . . LOCATION Sta, 228 + 67 § Rwy. T,28'L2 ~ ORIGINATED 8Y  WH
we 1963 goung oare 15,8 &9 March 1971 |  compieo sy B
DATUM Qeodetic ; _ BOREMHOLE TYPE NX & BX Casing, HL & Tr:lcana BI'.I‘ Ax'r OGRE o CHECKED BY A ya e
. CONE PENETRATION
€A PROE e DYNAMIC pmemmmw RESISTANCE R
H0n PROFILE S} AMRER L LW mq‘ N LerASne umin e -
5 9l a 0 80 100 | WaTER CONTENT-— g
21 % i SHEAR SIRENGIN PETE we w w, 3721 REMARKS
ELEY. DESCRIPTION 5 LA vl O UNCOMFINED ¢ FIELD VANE L S « i
DEPTH o g > g > ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % y
986.3! Ground Level wi o @| o 100 20 30 P.C.FIGR SA.SL
¢.0] Fil1l Materisl 4 ~mt ,
1 iss [ | T
Sand & Oravel, Some | 980 }. ;
251t ' 2 088 11 | |
13 |ss hs | ~N !
|
Cempact to Dense 1L (88 15 \ |
OV 3 Brown i | b % |
15.0| Sand & Gravel 15 ;88 2 _ 970 | 4 S e
Very D P .
i | Dense to Very Danse |.".| ¢\ oo %27"{ — Jn.p {
leesal  mrowm|.[6 |88 B | o 0|B+P- |
S| 21.0! Glacial Ti11 vl ; b 1 4
Het.mix, of silt,sand. - ; |
egrgvel,trace of el [ 7 .99 1?2&)1820 N i |
I |
Very Dense 8188 8] z
i i i
. Reddish Brown | 20541*'1%0 SR DU KRN FORRUUON SN RN BUNEY S-ecr SO N
. of |
gﬁﬁ%&ng &
R erey [R5 BE RERZ |
mnotie, (OO R at Ak
ol et T8 0 ¢
to 2 thick ey i };881 930 | bbb ]
Sound Qrey 802_4
End of Borehole
' |
|
|

BRES ‘ i
134~5 % STRAIN AT FAILURE
o .




- FORM OB- MU~ Lis (REV §969) 5” o i OFFICE REPORT ON SOOI

EXPLORATION

i i i ‘ ¥
DEPARTMENT OF HIGHWAYS- ONTARIO o - o
WATERIALS & TESTING OFFICE. RECORD OF BOREHOLE No. 15 FOUNDATION SECTION
B 71-11013 LOCATION Sta, 23L + 05 26" RT . .. . . .. ORIGINATED BY g
WP 194-63 BORING DATE 10,11 & 12 March 1971  COMPILED BY HR
DATUM Geodetio BOREHOLE TYPE ML & BY € B Cone Bi.ta, %; CCHECKED BY
- 3 5 ¢ DYNAMIC Pf:NtTRATN)N QESI‘*: ANCE LIQUID LIMIT v W
oo SO PROFILE COAMRLER &uw%“mq 8o ieg” | PLASHC LIMIT - ws -
- o1 4 ~bo 390 WATER CONTENT-—- w « 5
ol o ©1 w2 [SHEAR STRENGTH MF""‘“” T w 3 :
& et by [ T B ] t Dz REMARKS
ELEY. DESCRIPTION s 2 o § ) O UNCONFINED * FIELD VANE e ©8 ‘
DEPTH o 2 el & o ® QUICK TRIAXIAL = LAB. VANE WATER CONTENT %, Yy i
986.6 | Ground. Leval ol R 10 20 30  IpCrEloRSASICG
Fi1) Materisl 9 I D ey .
AL 1 8806
Sand & Oravel, Trace | 12 | sg g | 980
of Silt - -
“}3 | 8815
Loose to Compact | L
jL o oss k] <
s smoeo b |
9%8 - Brown to Grey | x|’ O | ‘K
Sand & Gravel o mé 58. 32 N ! o
Trace of Silt CoTT LSS s Aar : 160 ‘
o ! i ‘: | *
C ! | | 1 i
“."8 ;88 o7 ,
958 g Dense to ggxyTEeme A oo %60 ° 4
128 ‘WE?- s Trace offi. |
. -955.1 : . - Reddish Ale 88 b6 t R
3. Ocn Clayey Silt Layers.’ ; !
up to %' thick N
lobo.6 0,{ ©HO 88 Mo .
) ﬁgg “gﬂg oraed a%"‘“" 41| s poo ] q ~
ofi6.6 | 8 ) Bri, | _ , !
1010 | 0lactal T11 V132 |88 pos/ion q |
Het.Mix.of Cl . RC pBERec
§11%, SandAtravel. |88 197"
Bmxldeﬁ £v in size at 150!5"%0, .
“Elﬁ‘hg ’ .
| L9511 ¢ bt
BZ%E%S“m B"l B& 85%
8 Q\“nd er . [ 930 v
End of Borehole |
| 920 .
?
i
|
e A
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FORM OB-MT- ré {REy. 1989) Il

DEPARTMENT OF HIGHWAYS- ONTARIO
TESTiING OQOFFICE
“f L 71.31013.
WP Jsh-és-ao e

[

L OCATION
BORNG DATE
BOREHCLE

RECORD OF BOREHOLE
.. Sta. 108 + 02 ¥ Detovr o/s .23' BT
_ Apri1 7 - B, 1971

No. 16

COMPILED BY

TYP€ Diamond Drill - BX WASHBORING

CHECKED BY

RSN

ORIGINATED SY _,m

FOUNDAT!ON SECHO

Cru roeEs S AMPLES DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT w,
A SR - kil —— o | BLOWS /7 FOCOT PLASTIC LIMIT: w5 -
= ! ol oz 20 o 60 8o 100 ‘WATER CONTENF—w wE :
QO i | e < 1 . : XA
=)« {2 Y JSHEAR STRENGIH PSFE , wo o w » 52z1 REMARKS
1 W . FIREFS I B - L e | - A .
ELEY DES TR OT 7N - § I oo O UNCONFINED 4 FLELD VANE ] i 1 g )
DEPTH o - I s il 2 > #& QuICK TRIAXIAL x LAB. VANE WATER CONTENT % | ¥
6.0 | Silty sand to sand and. 970 Ty :
gravel, trace silit ] X 568
Leese ! = 2
963.0 |
8.0 Pockets-(ﬁ*ey Sandy Sﬂt ;
9610+ i . i - . i
10.0  Sand & gravel, trace
si1t. Compaect to . i
955‘5 B - _—— s - . d& - i i 3 H
- -Updform sapd - :
18,0 Glacial Tl P P i i
- Beb.miz. 311t . sandlyr. Sk S awe : ; + £ . e ]
9h5.5 Brownish : ;
25.5  Het.zix.claysy silt, :
. sand & gravel I
; ““ [ S A Ty
932.0 Grey x
35.0  Probable Bedrock [ L A
| End of Borebole 930 *
|
i - i ; i f
| ’
i ; | |




FORM ss-mbms REV 1969)

-

CEPARTMEMNT OF HIGHWAYS~- ONTARIO
TESTING OFFICE
LOCATION

RECORD OF BOREHOLE No. 17
Sta. 230 + 99 £ Buy. 7 o/s 19 RT

. BORING DATE __ April 12-13, 1971 o COMPILED BY
__ BOREHOLE TypE Dismond Drill - BK WASHEORTNG CHECKED BY

ORIGINATED BY

FOUNDATION SECT)

e e

PLES | gtgA%cF SENE’RA’!Q’% RESISTANCE LIQUID LIMIT w{
e DL | BLOwWS/ PLAS IO LIMIT———w :
T i 2 i
ci 2 0’49 60 80 100 WATER CONTENT——w o %
(& - s y
S % RS SHEAR STRENGTH PSF , we w; S Z 1 REMARKS
Lt - DESORIPYION e I w i O UNCONFINED + FIELD VANE . - ’ o
DEFTHY o ol g 2 | ® OQUICK TRIAXIAL X LAB. VANE WATER CONTENT % Y ‘
9680, Water Level dpr 12: R ‘ PC.FIGR SASI.C
i ' i E
- s %
{oze B ¥ :
955.6: Sand & Gravel Brown . s €3 ;
Tty eand to sama s PSS 52 i A S
%el some silt. - - . ;5 ’ f 100/12"
bowery demse. . {2 'SS B9 ogg | : S I g
0L9.0. Red o Brown .- 950 f : 5
Blasigl TiVY “"4 T : 3
. Het.mix.clayey silt,  .[h "85 Jﬁﬂ ; %
sand and gravel =158 150/6" |
e | *
940.7 ™ Grey O ’*597"333;0
27.3 End of Borehols. , 5
; | |
H : i H
! - : i
3
'J | ;
t | |
; ] L :




£0RM OB-MT- 126 (REV 1969)

DEPARTRMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTiNG OFFICE

RECORD OF BOREHOLE No. 18

DATUM flsodetie . o BORERHOLE

ko

OB 71-311013 . LCCATION_ Sta, 230 + 08 £ Bwy.1 ofs 1977
LY NS S BORING DATE _ April 13 - 1h, 1971

TYPE Digmond Drill - BX WASHBORING . .

CHECKED BY

ORIGINATED BY  JOW
COMPLED BY - JIM

FOUNDATION SECTIO?

%‘ e of glggy - - o :
et miz ciayey silt, | b 55350090 S
sand snd gravel Ty : :

Hard

3¢.6. End of Horehole.
|
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SOt PROFILE o} SAMPLES 1 IBLOWS/FOOT PLASTIC LIMIT——ws -
! o ; 1Sy Z , ) ) WATER CONTENT——w = ,
Sl ol 1 2 U [SAEAR STRENGIH PSF - W, =2 ’
gf o, el e RSTRENGIR T 4 " ¢ 32| REMARKS.
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FORM OB Y- 12

e

*Ee &

PERCENT PASSING

UNIFIED SOIL CLASSIFICATION SYSTEM

RETAINED

PERCENT. -

CLAY & SHT : SAND '
] Fine [ Madiym _ i Coarse
oo eﬁfﬁfifﬂfh’? S;‘ii!i‘:' DtS*QNA?fON 370 300 140 100 6056 40 30 20 B . 0%
- RRE
P I 4
! ” /.ﬁ :
s " i . §°
; . ’ S
4T +—3 +/
/ 1~
#0] /ﬁ« o
56 + X - - i 50
- ; | LEGEND
C 1 symeon
20 e f" 1 1.4 60
20 4 ; y ﬂ “ : —dre
Ty Y -~ - ’
i ! P ¥ P
7 s
] // —— @
P = '
L~ - =
/ -t -
10 > L’/ o
Dy > .
P -
o —"’h‘—“
. 1 100
i I I 1 T TIT
- ™ ) P » .2 36
g 3 8 28 s s s 33 7 F © man

GRARS SIZE IN MBLIMETERS

DEMETIENT OF WIGHSrS
MATERIALS ond
TESTNG
DIVISION

GRAIN SIZE DISTRIBUTION
FilLL MATERIAL

we No. 194 - 63

JoBMe: 71— 11013

FIG. NO. 1

~ SANDY 51T TO SILTY SAND




TLORYE  ASD W - 17

it o

UNIFIED SO CLASSIFICATIOM  SYSTEM -
CLAY & SHT —SAND. GRAVEL
FJine i Madium I Coarnse Fine I . Coarse
e DEPARTMENT SEVE DESIGNATION 170 MG 140 00 6650 40 3020 8 W08 + WE W U % oy
B | S — ~
;o : 4 -
1z ¢ : 16
—
&0 1 20
7ot 30
80 ’ 0
= 3 R
z i ! b
= ! ; =
g L1 0 ;D
-—m-—-’z' ’ e -
¥] S
ﬁ & . ¢ é.e '&’
= 2
3% ! 7 : ?0
- H
£14 4 a8
N S ' 0
. i P
i W R R 111111 z I I L L L -
é g g é E = = ; ; g 61 B3 3 2 3 é& 5 0 W 30 at snaomr y
o - ’ ’ GRAN SIZE 1N JARLUAETERS
P — . NS T we Ne. 194 —
MATEMALS ana GRAIN SIZE DISTRIBUTION 63
TESTING , , W8 W 71-11013
DIVISION SAND & GRAVEL o o2




FOEm D8 Mt ! ’ i R S R
FEy RPN ¥ o ’ ‘ ‘ ;

UNIFIED SOL CLASSIFICATION - SYSTEM .
CLAY & SHT L SAND GRAVEL
] Fine i Madium l Coarse Fing 1 Coarse
‘o DEPARTMENT SEVE DESIGNATION 170 00 140 190 056 &6 310 20 08 s W OX© e 3;
B ) ; ‘ ; i 9
EE ‘ 20
- &L . ‘ &G o
L s I 30 &
o EREE ) | SYMBOL z
P e S S g 4 g F =L K 0y
R T &
-3} 70
2h P
18 ] 90
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¢ T ~ PP S
= - m oaw - - P N a2 pirs 2 3 & s 0 WD 30 & 0N
g 3 2 3% : s 3 33 ,
' GRARS SIZE IN MALIMETERS
DEMATAIRT OF G ’ B M. - |
MATERIALS ana GRAIN SIZE DISTRIBUTION WP Mo 194 - 63 .
TESTING , : 08N 71~ 11013
DIVISION GLACIAL TiLL
) FIG. NO. 3
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Foundatlions f'} es, West
Degion Sarvices Hranch

pot

14

el 15, 1973
Piie Drivirg Record - i/ 3
Zontract Yo, T2-13% s £

i

ile driving record of Pile #7 at the
Ziver Structure [Gomi. 72+13} whic
affien.

1

e

o]
<o

note that the final lsoneth of nlle is missing
ﬁi"wm‘” thiz infarmetion we &re mmable 1o oo
elermiion,

(‘{:5

he
he

&

R

miesre instruet roue . Pawmes, who was in cherpe
P o x
ing the reneri, o F111 oub the missing dals.

ket h the completsd record at your eariisst ooh

- v > e H
o very wmaeh,

]
Prineinel Four
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Fo T TEN T HING

Tius Fioe R,

MINISTRY OF’ANSPORTATIGN AND CGMMUN!CA)NS, ONTARIO

MEMORANDUM

FrROM: District #3,

Dare: ¥arsh 21, 14673,

N REPLY TD

STRATEORD, Ontaria.

SuREDT:

ics  Piie Driwins Repord - Tonftraet T2.17

final

driving record form.

- :

on Engineer,

g/ui P. H. Peacock,
Fist,. Oongtructs
For:
Y. D. Heilinovitz,
Metrict Wnrinesr,

T g,




. ¥.E. Pencpcl, . »

i Operations Divigion

“ratriet Construstion Ensincar, ratio *
Trskford. 3xd Flosr, Centrsl Bldg.

June 16, 1872,

P

fgatract T2-13. Grand Biver at Presleu, 7 fom id T
$ite 33-2060, Bwy. 7, Distrist 3. /

Thie mesn will confire discusslions and rezcomendationz sade
surine = - visit to the sbeve site on Tusedsy, Juns 13th.

¥

L sewtracter vas driving pliss dm thw west sabuinment
and the yosistzace vas tuch lasz thaw had been suticipsted. Ome pile
vag Jriwen fgll langth BT Y ver theve and the penatration ovey the
Zzat 1% neher was searorinstely 8 blows/isch itk a reboend of 174 fnch,
The comerazter van uiing 8 ercingbsuser 8225, and the Hilev Yormmia
gives an vltimeta Iosd of 240 toms, On the dezimn lead of 95 tono
thiz :lvaz 3 Tactoer of saf:ty of 2,53 vhich is lear than the 3 vhich
e erunllis ohtalr, twm discussing this with Mz, A, Ztermas, Principal
Teundations Paginaey, we cpucludad that this sould ba satisfactery. e
pllzs 2va driven isto tha very deose layver owerlyiag the bedreek, =ud
1f apiiced would probably Jdrive only 2 few Feet farther before 2
factey of sefety of 1 would be vesohad, Thevefove, the flgld seaff
sere (notrueteld that psrovided the penstration 414 wot go below 3
Yigee jor Beh L 1tr 174 inch reboend the piles zonld be dviven to cut-off
exd lzfr,

Apsiszent Construction Euglaeer,
~-Stracturen~
ce: Yessrs. C.S. Crebeki,
A.8. Stormac.
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DEPARTMENT ‘ﬂkt, ,,

G&: ¥r. D .¥W. Farren, , Face: My, P. Bryar,

Director, 'Sr. Project Design Engineer,
Systems Design 3ranch, Road Design Office,
E. Blidg., Downsview. London Regiom,

Arrenram: ] R Weasr DATE: -

T Februsry 1, 1972.

Cur o REr. 1 REPLY YO

BT
ge: W.P. 194-63-01, Structure and Approaches, 7 /- yida o/ 2

Crand River Bridge at Bresleau, Hwy. #7,
Pistrict #3 ~ Stratford.

Under separate cover I enclose one set of prints and original comtract drawings
for the sbove project, together with calculations and docuwments.

The west abutment of the proposed structure is east of the old abutment and an
extension of the approaches i{s required, This work requires earth borrow since
material from the detour is not svailable until completion of the new structure
snd approaches,

petour fill material is required on the east bank to backfill the detour cut and
surplus material is regraded to flatten the north side siopes of the west approach.
This work was originally set up as equipment reatsl due to differing nature of the
two operations, At the request of the District this work now shows as an earth
cut and 111 requirement.

No Granular 'B* is required for the approach work; therefore, Granular 'A' has
besn used as structure backfill and frost treatment. Due to a plentiful
commercial supply of Gramlar 'A' in the area this requirement has been measured
in tons rather than cubic yards despite the small quantity involved,

The long Bailey Bridge detour has steel pile bents in the river and a special
provision is included to cover their removal.

Other special provisions are included to cover the removal of the sidewalk on the
Bailey pridge, salvage of guide rail on spproaches and saw cutting of pavement on
the east approsch as recommended by the Traffic Office, Full depth saw cutting
was requested by the District Office,

Contact has been made with the Department of Emergy & Resocurces Management

regarding the use of Special Provision #7043, You will be informed once a rveply
18 received.

-

. Bryar,
Sr. Project Design Engilneer.
PR/cp
c,¢. B. Giroux A, Crowley
¥. Zounenberg A, G. Stermsc >4

W, KNeilipovitz M., Stoyanoff




DEPAﬁTME!@T& TRANSPORTATION AND é‘ﬁm’umcmioﬁs ’f

MEMDRANDUM
o ¥r., A. Stermac, From:  Structural Office,
Principal Foundation Engineer, West Building.

Foundation Office,
Central Building.
bate:  October 28, 1271,

Duw Fut Rer. Iin REPLY TH

BuBETT: Grand River Bridge,
7.3 Miles West of Breslau,
w.P, #194-63-02, Site #33-100,
Dighway #7, District #£3. ;D/*vﬂf"“i7/

5

Zttached herewith we are submitting the final
bridge drawings which show the foundation design for
this strocture.

. %indlvy give us vour comments at your earliest

e
-~ €. §. Grebski,
Structural Design Engineer.

convenience.

CEG/mn
ENCL*
cc:  Poundation Office.




oG
A

PRI LUSA 2

o :‘;zﬂal;

prepiad. obulenne

“Fiet

2 b - '

Y drs am b i
O bk v g X




|
|

;"‘“w»”, A:%x;:ﬁm : o i ~ . . E
2 ollsasn S s DA

e B

s";’.{vé’yum“'ﬂbzbfﬁﬂ-&g = >ﬂ4‘1‘/~_{ﬁi« ‘

Aoer TUa obheus s e

;o Pttbee

=PIV & (24 o oo




7

A.

h artment of Highways Ontarie
opy for the information of

Zrrgeterald o fien,

want Feildilny.
gsrnnviee,

i;ix;w% "éi oz Sridow,

509

ias Hest of Syxwelas,

T, 184-§3-92, Tive {33-19¢, 77 ~4~0 3

¥len §£§3i§§72«§§§§«¥2 faf Eﬁ% r

Tre eatimsted ¢ord: of the vrooosed strucehurs &

$33%,00% whiehk 1nelndss Tendex, naterisls, ssngisserisy 5d

gundry Sohstgestion.

snkn of vorislions you =gy bave should b

4 wilhin thres vesks.

S, %, oPslsski,
Evresveral “msigs Zaelpse¥,

2 4 1’ £ 33?14;




 DEPARTMENT. 8F HIGHWAYS ONTARIG . .

MEMORANDUM
Mr. M. Devata, From: - J 1. Reen, -
Foundation Office, Bridge Office
Pcom 137, Lab. Bldg.
[ES— " Darer

April 29, 1971

Bur Fue Rer. In REPLY TO

Sussec:  Crand-River Bridge, Bwy. 7

6.3 Miles West of Breslau
W.P. 194-63-00, Site 33-100
District No. 3

We have reviewed the cost estimates for the caissons of the " -~
above structure, per your correspondence received by us April 26,
1971, and request that you provide us with some additional infoxr—
mation.

Since our last meeting we have investigated the design of
the piers in greater detail and consider that 24 inch diameter
caissoas are better suited to eour structural requirements than
caissons having a larger diameter. Accordingly, would you kindly
have cost estimates prepared on the basis of all caissons having
‘a diameter of 24 inches and a design load ‘of 150 tons.

Enclosed are 3 copies of the de51gn sketches for the piers
and 3 copies of D69§7-Pl, thz unissned Preliminary drawing for the
Grand Rlver Bridge. Please note that the Preliminary was drawn
for the scheme requiring a new deck to be placed on the renovated
existing piers, while the scheme we are 1nvestlaat1ng using caissons
is for an entirely new structure along the north sids of the struc-
ture shown on the plan view of the Preliminary drawiag. The location
of the piers for the new structure will be abcut opposite the piers
for the arrangement shown on D6987-P1. The number and length of
spans will also be similar to the arrangement shown on D6987-P1.

Please note that we have not shown an elevation for the base
of the caissons as we consider that it would be preferable to have
yvou recommend base elevations for each pier.

Please note that there will be reinforcing in the top 15 feet
of the caisson. We cannot say how much reinforcing will be required
as this has not been determined. The reinforcing will gquite likely
be a single circular layer of vertical bars reinforced with a spiral.

I




*7: Grand Tivexr Bridge, Hwy., 7
0.2 HMiles West of Breslau
w.P. 1%4-63~-00, Site 33~100
bDistrict Neo. 3

Aiso, please note we are calling for a steel liner (3/8" wall)
for the full length of the caisson. This liner should be tight to
the surrounding updisturbed ground and left in place.

I woul? prefer to have the estimates prepared on an all inclus-
ive basis so that the caisson contractor svpplies all material
except perhaps the reinforecing in the top of the caisscns. Should
this cause any difficulties please let me Xnow. 1In any event,
please have the estimates prepared on a basis common to each firm
as this is far more couvenient to us.

Ve will likely stay with ocur H-pile design for the abutments
so that the estimates should be prepared for the six piers only.

Should you reqnlre further incformztion please do not hesitate
to contact us. In view that our completion date is still June 11,
1971, an early reply would be most appreciated.

@L.Mw«/

J.L. Keen,
Fegicnal Bridge Design Engineer
JLX:xd




QSAQ'TME'NT OF HIGHWAYE ONTAHIG

MEMORANDUM

5
oy

.o . Wett,

- 1 Bridge Planning EngTr.,
oz {(fflce -

. :stern Reglion - London.

From: Foundation Section, .~ ¢
Materisls & Testing Office,
Aoom 107, Lab. Bldag: o

ArrEnTion: - lefiz spril 13, 1971

Cun Fue Rer. In REPLY TO
SussecT: Grand River PBridge, 0.3 Miles West of Breslau

pwy. #7, Distriet #3 (Stratford) ,
W.P. 194-63-00 - : W.0, 71-11013

& meeting was held recently at the foundation Section
to discuss the foundatlion reguirements for the propossd new :
structure as well as detour at the above mentioned locatlon.
The undersigned presented the subsoll conditions and discussed
roundation rscommendations for the detour with ¥r. E, Van Beileny
Eridge Halntsnance Deslian Engineer, and for the bridge structure
with ¥r. J. EKeen, Regional Bridge Dasign Engineer. '

Thiz Seetion 1is, =at present, investigating the possibility
5f bored-in calssons for the atove structure with western Calssons
Ltd,, and Frankl of cansda Ltd. As soon as we receive .ne proposals
including estimated costs from the aforementioned organizatlons,
we wiil submit 21l tThe necessary information pertaining to calssons
to the Eridge 0ffice.

Tne field work for the above project will be cempleted by
april 14, 1371, and a detailed foundation report will be submitted
within the next two weeks.

£ 2 ES
A féxgi;;fzém
w0/ 4d eF M. Devata
SUPERVISING FOUNDATICH ENGR.
For:

A, G. Dtermsac
PRINCIPAL FOUNDATION ENGH.

3. Grebskl
¥cComble
Crowley
Van Bsllen
Keen
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3 DﬁFARTMfNY QF’ HRQHWAY' QNT‘A&!B

MEMGRANSUM

From: :

Bridge Flanning
on Engineer, Southwestern Rpolen,
: London, Ontario. :
Lo Dare: s

Our Fie Rer. in rEPLY TD

SususecT: " : :
By 51*9 33-100 3&’“‘4§
ck Replacement ‘ 75/,,A/67/;3

ndly arrange to have a foundation investigation
. the above location.for the new abutments of the
k¥ replacement and the bailey bridge detour

se find two copies of the plan number B-164-51
alignment of the proposed detour. Alsc atbached
the br¢ase site plan E-4811-1 sh0w1ng

eﬂ abuto ="t footlng for the deck
nt for tna bailey bridge detour.

'1 ( 3 ""J
4]

detour, would yveou kindly
Maintenance Design Engineer,
the bridge design completion
esign completion date is August
port recommendations are requested
lenter form with the foundation report
two to three monthse.

borehole near earch of the

r taking ons
s Just in case one of the piers is damaged
he existing deck and beams and requires

letour alignment run in field, please
. ombe, Superintendent of Engineering
Lornden, tel *Hone number £51-5400, local 200 :

400
M F W
A. P. HWatt,
Regional Br :dge Planning Engineer,
Southwestern Region.
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