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Foundation Investigation Report
for
Embankment Settlements at Hwy. #58 and Forkes Rd.
Distriet #4 - (Hamilton)
W.P. 78-73-01 - W.0. 73-11997

1. INTRODUCTION

. It has been proposed to replace the concretedeck o
at the existing Forkes Road overpass on Hwy. #58, south of
Welland; sometime during 1974. Visual observations have dis-
closed what appears to be rather large settlements at the ap~
proaches to this structure. In view of this, Mr,kC.G.E. Bﬁrkhardt,7
Regional Structural Planning Engineer, Central Region, re- ‘:f ”
quested this Office to carry out a subsoil inveStigation at ‘
the site in an effort to determine the causes of the settla-
ments observed to date and the likely magnitude of future -
settlement if any, so that remedial treatment may be.in¢orp~

Sared imts tho Asoiom SF dha dasls mnwd asmmont The re{zuést
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was contained in a memc dated December 3, 1973. e

This report contains the results of the subsedquent
foundation investigation, together wi.th our commentS‘andﬁ’
recommendations Pe¥taining to the observed settlements and
overall embankment stability and remedial action to allow for
future settlement.

2. . DESCRIPTION COF THE SITE AND GEOLOGY:
The site is located at the intersection of Hwy. 58
and Forkes Road near the southern boundary of thelcity of

Welland, Regional Municipality of Niagara. The structure at
the site carries Hwy. 58 over Forkes Road in a north-south
direction. The structure consists of three (27" x 46" x 22')
simply supported steel girder spans supporting a coi rete deck
and two piers bestween *he abutments. Pi .3 and abutments are
founded on spread type footings placed within the original
ground,
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Topographically the site lies in a flat,mainly
agricultural area. In general, the area is poorly drained.
Some light residential development exists to the east and west
of the site along Forkes Road. ‘ "

Physicgraphically the site lies within the region
termed the Haldimand Clay Plain which lies between Lake Erie
and the Niagara Escarpment. ’

Gedlogically, the subsoil is composed of glacial
and glracial lacustrine deposits of Wisconsin age, which over-
lie bedrock of the Pleistocene epoch.

The Wisconsin deposits are divided into a number
-of relatively distinct zones. The upper zone is composed of
predominantly clay sized particles with small amcunts of sahd
and gravel, and with well defined but discontinuous layers ;
or pockets of stratified material which is also predéminantly
composed of clay sized particles. This zone may have been =
deposited beneath a readvancing glacier that over-rode and re-
worked an underlying deposit of layered or varved clay. Eehce,
mauch of the 'till® is essentially compos ? ot layered or varved
clay sediments. | ,

The next zone is more easily defined as a glacial
till best described as a silty clay with some sand,a trace of =
gravel.

Beneath this zone is a zone of layered clay. This-
material was probably deposited in a short temxm lake whichlwas‘
formed in fromt of a glacier that occupied the Lake Ontario
Basin. At least once the ice readvanced over this clay de-
posit creating a zone composed predominatly of the same material
as the layered (varved) zones lying above and below, but bf,a
mottled appearance.

A fourth zone was identifiedat this site, and
was composed of thick irregular layers of material of both
silt and clay sized particles. This material was probably de-
posited during an early ice retreat when the ice front had
moved some distance away.

The clay zones are underlain by a generally thin
glacial drift or in some areas by fluvial deposits.

Bedrock is part of the Salina formation of the
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Silurian period, Paleozoic epoch. The Salina formation
is mainly dolomite with shale interbeds and containing

numerous gypsum inclusions.

3. FIELD AND LABORATORY WORK:

Two sampled boreholes were put down with oné dyn=
amic cone penetration test adjacent to each borehole. Each
borehole was advanced through the embarnkment fill and into
the orlglnal ground by means of a continuous hollow stem
Bombardier mounted C.M.E. 55 augering machine. Disturbed
samples were obtained using 2-inch O0.D. split-spoon samplers.
driven according to the specifications for the Standard
Penetration Test. Undisturbed samples were obtained u31nq 2=
inch I.D. Shelby tubes which were pushed hydraulically into the
soils With few exeptions, field vane tests werekperformedeB
inches {(0.457 m) below the level at which undisturbed samples -

were taken. Cone tests were driven with a driving energy~cf
350 ft. ib (475 J) per blow. <
in addition to the above described conVentional"k
sampling and testing, one hole was augered through the road-
way pavement some 10 feet {3.05 m) from the south abutment and
the depth of pavement was measured., Adverse weather and traf—;

fic conditions prevented futher measurement of this type.

All samples were examined visually in the field, when 

possible, and again in detail in the laboratory. A comprehen51ve' 'V

laboratory test program was carried out on selected undlsturbed
samples, in the ceurse ¢f which Atterberg limits, natural moist-"-
ure content, bul density, shear strength {%otal and effective
stress parameters),consolidation characteristics and permeability
characteristics were determined.

The results of the field and laberatory tests. are
summarized on the Record of Borehocle Sheets and figures 1-5 ‘
which are contained in the Appendix of this report, and will be
discussed in some detail in a subsequent section.

The locations and elevations of the boreholes and

cone tests together with the estimated stratigraphical profile
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are given on Drawing No. 75-11097A, which is also contained
in the Appendix. The stratigraphical profile is based on the
information contained on the Record of Borehole Sheets and
geological evidence.

Borehole locations and elevations were surveyed in
the field by personnel from Central Region Engineering Surveys
Section, Toronto. 8

4. . SUBSCIL CORDITIONS:

4,1) Gereral:

Beneath the approach £ills at the site is a deep
deposit of silty clay to clay which can be subdivided into
four zones by physical appearance and soil property variations.

The cohesive deposit is underlain by fluvial fine
sand followed probably by bedrock. '

A description of the subsoil follows. The shear
strength ¥aried considerably with depth and will be discussed
in 2 gvhecomuont cackion oo i1l ha the consolidation characte:+::'

istics of the subsoil.

4,2) Approach Embankments (Fill):

One borehole was advanced through each approach
£ill; Borehole #1 through the south embankment and BOreholé
$2 through the north embankment. With the exception ofrsdme
4.0 feet (1.2 m) of road bed gravel, the approaches consist
of silty clay and clay fills containing traces of sand and
gravel. No field wanescould be turned in the fill materials
indicating undrained shear strength to be greater. than 2000
PSF {95.8 kN/mz} everywhere. Some 18 ft. (5.5 m) of fill was
intersected at Borehole #1 (south approach) and 21 ft. (6.4 m)
at Borehole £#2 (north approach}.

4.3) 811ty Clay to Clay (Zone 1):

Immediately beneath the apprcach fills at each
boring location a 5-~8 in. (0.127-0.203 m) layer of black
organic topsoil was discovered and this material was under-
lain by a 15-16 ft. (4.6-4.9 m) thick layer of silty clay to
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clay with traces of sand and gravel. This layer 1s character-
ized as a mottled material with well defined but discontinuous.
layers or pockets of layered material. Oxidation and des;ccatlon
were apparent throughout the zone and occasional thin vertical =
gypsum seams were noted.

The consistency of the deposit may be described
as very stiff. Shear sbrength was with one exeption, greater
than 2000 PSF (95.8 kN/m } everywhere.

. The layered and mottled material had liguid llmltS
ranging from 62-70%, plastic limits ranging from 28-31% and
natural moisture content ranging from 27-37%. In general, the
moisture content was below the plastic limit 1ndicatinq the
material to be overconsolidated; due prokably to: Cesiccation
The layered material was siightly more plastlc than the. mottled
material. Figure 1 is a detailed plasticity chart for the
entire cohesive deposit.

The bulk density of the material (layered ard
mpttled) varied betwesn 115 and 128 ch'F (1. 8 2.1 T/m ) w1tn
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4.4) Silty Clay to Clay (Zone 2):

This zone might best be described as a qla01al
till. The layer waries between g-12 ft. {2.4-3.7 m} in thlck-
ness and was intersected at each boring location. The zone,
contains small amounts of sand and occasional gravel. In ad—
dition, occasional silt seams and pockets were discovered w1th1n the‘
main deposit. In general, the zone is grev in colour, but some
evidence of mottling was noted. :

The consistency of the deposit may be described as:
firm. Undrained shear strengths as determined by laboratory
and field testing ranged between 27C and 920 PSF (12.9-44.0
kN/mz). ‘

Physical properties cf the deposit as determined from

laboratory tests are as follows and are plotted on figure 1:

Liguid Limit 2 56-63
Plastic Limit % 28~30
Natural Moisture Content % 33-47

I



The bulk density of this material was determined
from laboratory tests, to range from 103-118 P.C.F. (1.7-1.9
T/m3) with an average value of 111 PCF (1.8 T/m3),

4.5) Silty Clay to Clay: (Zones 3 and 4):

These two zones,although different in physical
appearance, are composed of basically the same materials. Taken‘ 
together these zones varied in thickness from 31.5 - 56 ft.
(9.6 - 17.1 m) | |

Zone 3 is generally a layered material, red, brown~
and grey in colours. Between layered sections, the material -

is brown to red-brown in colour. The material varies 1vzegu1ar1y

between silty clay and clay with occasional silt seams and s
pockets. Borehole #2 was terminated within this laver at elevatlon i:
520 ft. (80.53 m) and at this location, the layered zones could o
not be easily identified, At the location of Borehole #1, the
borehole was advanced through Zone 3 into Zone 4 at elevation
510 ft. (85.2 m).

The consistency of Zone 3 may be described as
being firm to stiff as indicated by undralned shear strength
values of 630~1120 PSF (30.2 - 53.6 kN/m R

Physical properties of Zone 3 material as determlned
from laboratory tests are-as follows and are plotted on

figure 1:
Liguid Limit % 56-59
Plastic Limit % 25-27
Natural Moisture Content % 32-45

The bulk den51ty of Zone 3 material varies from
112-118 PCF (1.8 - 1.9 rr‘/m Y.

one 4 was a heavily stratified material con51st1nc
of irregular layers of brown silt, brown clay, grey silty
clay and brown clayey silt, with ocezsional gravel. Its consis-
tency may be described as firm to stiff. The bulk density of
this zone as determined from a single laboratory test is 121
PCF (1.9 T/m°) .

coesel



4.6) Firve Sand:

. ‘ Beneath Zone 4 a mindimum 2. ft. (0.6 m) layer of‘k; -
fine grev sand was discovered. Borehole #1 was terminated within
this layer. ; e s k
The relative density of this deposit maykbe~deser
as dense, based on a‘standard~Penetration Test YN"vaiue7dk :
82 blows/ft (0.3 m) ” .
; Although no- borings were advancea below the san
“stratum, based on previous sub501L xnvestlgatlon dQne by thls'
office 1nftheksame,general vicinity the send‘stratum,‘sgu de

‘lain by dolomite bedrock with;shale interbeds.f‘

5. GROUNDWﬂTFR CONDITIONS‘

: Durlng the .course of the flel fworx, at empt
~made to measure groundw*ter levels in the o]  n borehole
t,;ever, due to the relatlvely 1mpermeable naturefof’t e subso
‘-and snort duratlon of the fleld work groundwat 1

inot be eqtahlthea 1n the open hore}nles.'

Subsequently, wefwere able to

: levels from lnformatlon supplled by the‘s

Authorlty., - : i
' o As a result of the Welland Canal Channel

‘to the east of the site area, the Seaway Authorlty
"1pump1ng groundwater from deep wells some 1. 5 to‘
-5 83 km) from thlS site in order to dewater the va

way-tunnels and other excavatlonq 1nvolved in the channel\re

“elocatlon. In order to wonitor groundwater. drawdewn, the Se,

 Author1ty has 1nstalled and monitored a network of plezometer
throughout the Welland area including one - . a2ter in the
1mmed1ate v101n1ty of the Forkes Road - hwj. 58 31te.t From

‘thelr records, we have been able to establish.with. reasonable

accuracy the pre-channel relocatlon groundmater levels of the
site as well as the water level variation at the site since
i pumping commenced in September 1968 until the present time.
; e Water level drawdown reached a steady state condition in mid
1971 and iittle variation has been noted since that time. The
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latest reading on the piezometer near the site was made by the
Seaway Authority on December 30, 1873,
Pre-channel relocation groundwater levels at Fookes

Rcad and Hwy. 58 (ie. prior to 1969} were at elevation 575 : ft.
(175 m). By mid 1371 the steady state drawdown conditions had
lowered the water levels some 35 ft. {(10.7 m) to elevation 540 i £t ?ﬂ
(164.5 m). The piezometer reading in December 1873 indicated |
groundwater levels to be at elevation 545 b ft, (166.1 m). See
figure 6 for a plot of water level variations versus time. '

€. N DISCUSSION OF SHEAR STRENGTH AND CONSOLIDATION
CHARACTERISTICS:

6.1) Unconsolidated Undrained Tests:

Undrained shear strength values within the cohesive £i11
and subscil were determined using a standard MTC vane in the
field. In additior three laboratcry unconfined compression tests
were performed on selected samples. The results of the U.LC. tésts‘
indicated strength values of approximately 30-55% of those ob-
tained at comparable elevations within the subsoil using the ;
field vane. It is well known that with increasing depth, it is
increasingly difficult to optain undisturbed samples and in ‘the.
limiting case sample disturbance is such that in fact, laboratarv‘f
U.C. tests measure the remoulded strength. The ratio of undlst-"
vrbed shear strength to remoulded strength (sensitivity} obtained
from field vane tests ranged from 2-3.4. The same range in Lat;os_f
between laboratory U.C. and field vane strengths indicates to e
some extent the disturbed nature of samples, but also tends o
confirm the validjty of strength values as determined from the

field vane tests.

Within the fill both field vane and laboratory U.C. tests
gave undrained shear strength values in excess of 2000 PSF (95.8
kN/m3). From the original ground level elev. 580 : ft. (176.8 m)
to elev. 560 * f£. {170.7 m), the undrained strength based on
field vane tests varied between 640 and 1120 PSF (30.6-53.6 kN/m Yoa
Below elev. 560 ft. (170.7 m) the undrained shear strength based
on field vane tests varied between 630 and 1120 PSF (50.2 and
53.6 kN/m?).

The following table summarizes the laboratory and field
strength values obtained and indicates the average values used

for analytical purposes.
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Elevation Laboratory Field Average Shear
U.C. Tests Vane Stre.:jth Assumed

Embankment 2800 psf 2 >2000 pst 2 2500 pCf
Fill {(138.5 kN/m™} (>95.8 k¥/m") (119, kN/m )
580 ~ 560 ft 270 psfE 5 1020~>2000 psf 2000 pst 5
{176.8 - (12.93 kN/n“) (48.8-> , {95.8 kN/m")
170.7 m) 55.8 kN/m")

560 - 498 ft 630 psf 5 640-1120 psf 800 psf 2
{170.7 -~ {30.3 kN/m") (30.6 - 5 (38.3 kN/m")
151.8 m) 48.8 kN/m")

§.2) Consolidated Undrained Triaxiacl Tests

with pppg Pressure Measurement:

, The detailed test results for consolidated undrainea‘v
tests (stage tests) with pore pressure measurements are préseht*vv;
ed in figures 3, 4 and 5. E :
b The effective stress parameters are quxte con51stentf 
@ throughout. the cohesive deposit with C' = 0 psf and @' = 21~ 230.
For effective stress stability analysis, values of C'=0 and~"
g' = 229 have been used for the subsoil below orlglnal ground
level {elevation 580 b ft. (176.8 m) ) and C' = 150 psf (4. 79
kN/mQ} and #*' = 23° for the cohesive apprcach fills.

6.83) Consolidation Characteristics:

The results of the consolidation tests conductéd
are presented in graphical form in figure 2. iInterpretation
of these results to obtain preconsolidation pressures was made i ok
using the Casagrande and Schmertmann construction if p0551ble.

Based on the consolidation test results, it appearq ‘
that the deposit is lightly overconsolidated below elevation k
565 T £t. (172.2 m). BAbove this elevation, the material is
more heavily overconsclidated due probably to desiccation.

Within this desiccated crust very little if any consolidation

settlement can be expected.
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. DISCUSSION AND RECOMMENDATIONS:

7.1) General:

It is proposed to replace the concrete deck on the
structure carrying Hwy. 58 over Forkes Road in the City of
Welland, Regional Municipality of Niagara. The deck replace-
ment has bhecome necessary due to the severe deterioration of
concret in the decks - ie. spalling, cracking, exposed reinforcing .
steel etc. Tn addition to the deterioration of the decks, large
settlements have been observed between the approach embankments
and adjacent structure abutments. For example, the ends. of
the concrete curbs have settled differentially about 6-10 inches
(0.152-0.254 m) from the rest of the structure. Accordingly, it
is further proposed to incorporate remedial measures to accomodate‘ktl
future settlements, into the redesign of the desck. k '

A subsoil investigation has been completed by this office
in order to cssess the existing subsoil and groundwater conditions = §
and, based on this information, a thorough analysis of overail, ‘
structure and embankr: at stability has been done. Also, settle— e
ment aualyses have been Gone and cumpared with measuved values
of settlcments to determine the causes cf these observed séttlé~
ments an¢ to allow a prediction of the magnitude of future
settlements to be made. :

Subscil at the site consists generally of a deep depoSit‘{kFT
of silty clay to clay underlain by a fine sand stratum and
then bedrock.

7.2) FEmbankment Stability:

During the course of the field work, visual obsérvationé
disclosed no signs of incipient slope failure or potential
instability. Side slopes are built to 1 3/4 + 1 and are well
sodded. No tension cracks, sod slippage or bulging were noticed.
Forward slopes are retained by 6-8 ft. (1.8-2.4 m) high concrete
retaining walls. Behind the walls, the slopes are built to 2:1
and are riprapped and paved. No cracking or tilting of the
retaining walls was noted suggesting the forward slopes to be
stable in situ.

Based on the total and efective stress parameters dis-

cussed previously, both 'total’ and ‘'effective' slope stability

analyses have been performed. The results of these analyses indicat
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that the forward and side slopes have adequate factors of
safety with respect to deep rotational failure., The analyses
are based on the assumption that no drastic changes in leading
will occur due to the new deck. It should be emphasized that
if the new deck does weigh considerably more than the existing
deck, further stability analyses will be required at a future
time to assess the impact of the incresased leoading on the '

stability of the forward embankment slopes.

. 7.2} Settlements:

During the course of the field investigation the
structure and approach fills were examined visually for tellf
tale signs of differential settlements. As previously noted,,“ ,
the concrete curbs along the top inside porticn of the abutment,,a:,;;
wing walls had broken away from the walls, due probably to k
the general concrete deterioration, and these curbs resting on . o
the fills had tilted downwards away from the deck sﬁqgesting;
the fills had settled differentially as much as 6—12:inchesf
{0.1524-0.305 m) relative to the rest of the structure. From
discussions with District maintenance personnel, we have o
established that patching in the area of fills adjacent to the [
abutments has been required axany times since the strucﬁure was
built in 1955. At the time of the field work, the depth of
pavement in the north bound lane on the south approach was

measured as being 12-14 inches (0.305-0.356 m) suggesting the
£i11 at that location had settled differentially at least 9-11 ‘
inches {0.229-0.279 m) to the south abutment. It is then reaSon—
able to expect a similar amount of settlement and possibly much
more in the f£ill at the north abutment. However, besides these
observations there are no other obvious signs such as tilting of
any parts of the structure which would indicate significant '
differential settlement across the structure.

As previously discussed under the section on groundwater
conditions there has been a lowering of the general ground-
water levels in this area by some 30 ka ft. (9.14 m); this

drawdown being the result of .umping water from the aguifer

below the cohesive. deposits in the area, by the St Lawrence
Seaway Authority, in connection wi''i the relocation of the Welland
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Canal Channel to the east of the site. As a result of this
groundwater lowering, areal settlements of varying amounts, depend-
ing on the depth cf overburden and variation in consolidation
characteristics of the subscil, are to be expected.

Based on visual observations and a knowledge of
the groundwater drawdown, several preliminary conclusions may

be drawn:

{1} Settlements of the subsoil under the £ills and structures
has occured due to drawdewn of the groundwater and due

to imposed loading.

£2) Settlements within the fills have also occured for various
reasons, one probably being the downward percolation~through‘}
the fills of water from the granular road bed and surface of =
the fills.

In January 1974, a prelise survey of the structuréy@as 
made by personnel of the Central Region Engineering Surveys . ‘
Section, Toronto. As a result, settlements of 9 and 232 1nches
(0.229 and 0.584 m) were measured at the south and north abut~
ments respectively and 11.8 and 17.3 inches (0.300 and 0.439 m)
at the south and north piers respectively. S

2 detailed settlement analysis, based on well establlsh
ed consolidation characteristics of the cohesive subsoil as ‘
determined by laboratory tests was performed. Total settlements
for consolidation due to imposed f£ill and structure lcoading and 
consolidation due to groundwater drawdown have L :en calculated.
Time-settlement computations lead to a prediction that 90% of
the settlement due to imposed loading under the structure and. lls}
should have occured within 20 to 25 years after construction.
Hence - it is reasonable to assume that consolidation of the
subsoil beneath the structure and fills due to their imposed
loads, is essentiaily complete at this point in time. A cimilar
time period has been predicted for 90% of the drawdown settlement
to occur. Since pumping and drawdown has been underway for ap-
proximately 5 years, we estimate that up to 40% of the draw-
down consolidation has already occured. From the foregoing

considerations we have arrived at a predicted value of settlement
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still to take place of the order of 4-5 inches (0.1016 -

0.1270 m) over the next 10 - 15 years. Refer to Table I for a
O summary cf predicted and measured settlements.

It will be noted that except for the case with the
south abutment,thereis very poor agreement between predicted
and measured settlements.

There are several probable reasons for these dis-
crepancies. The measured settlement figures were arrived at
by taking the difference between the recent surveved elevations:
and the corresponding elevations shown on the original design:’
drawings. Since the predicted settlements do appear to bejréasoﬁ¥
able and proportionate relative to the points for which they : ‘
were determined, and since no proof can be found that the original’
design elevations were in fact adhered to when the structure was
built, we believe the measured settlements to be highly‘suspeét; "
Further evidence to cast doubt on the original design elévatidné’ 
was obtained in discussicns with District maintenance pérsonnél; o
The bridge maintenance foreman has advised us that a numbéx

: . of the bridge girders are of a different size than those reflect—
' ed by the design drawings. Finally, with the exceptien‘df the :
general concrete deterioration of the deck and pier caps, there
has been no structural damage of the type associated with large
differential settlements. There is no obvious tilting of
structural parts and the expansion joints are operating
satisfactorily.

It should be emphasized at this point that although
the measured settlement figures are suspect, and the predicted
values reasonable based on the information available to us, it
would be very desirable from our point of view to obtain at least
two more sets of elevations on the piers and abutments, these
two sets of readings should be taken at 6 month intervals. With
such information, the accuracy of the present predicted settle-
ment values could be ascertained or corrected and a much more

precise prediction of future time-settlements made.

Based on the predicted settlement values we have several

recommendations to offer pertaining to remedial measures that
can be incorporated into the redesign of the
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deck. The new deck should be designed such that its weight

ie comparable or less than that of the existing deck so that

ne loads in excess of those presently carried by abutments
g and piers are transmitted to the subscil. Twenty foot concrete
approach slabs should be used to minimize any further differentia1  
settlements between fills and abutments that may still~occur, o
Thirdly, the new deck should be designed to accomodate up to
1 1/2 inches (0.038 m) of differential settlement that occur
between piers: and abutments. Fourthly, those sections of the
fills_which have been adversely affected by large amounts of
differential setitlements, particularly the sections within:“
30-40 ft. (9.14-12.19 m) of the structure abutments should be -
repaired in the following manner. The clay surface of the f£ill
beneath the granular road bed should be shaped and cambered;~A
Then the granular fill subgrade should be replaced and should.
extend over the full top width of the embankments. With these :
measures, it should be possible to prevent ponding ofkwater‘
beneath the road surface and provide good drainage for surface'

water out to the embankment side slopes, and minimize further
set+lements within the fills themselves, b

Pinally, we_reserve the right to review and revise our

predictions and recommendationsg in one year's time, based on the

results of two more sets of measured settlements. taken at 6 montﬁf*

intervals.

8. MISCELLANEOQUS :

The field work was carried out during the~period'df'

December 10-19, 1973 under the supervision of Mr. L.J. Hodge,
Project Foundations Engineer. Equipment used was owned and opQ‘
erated by P.V.X. and Sons Drilling Company.

This report was prepared_by‘Mr. I..J. Hodge and reviewed‘b

by Mr. K. G. Selby, Supervising Foundation Engineer.

cDHog
L. J. Hodge,
Project Foundations Engineer.

K (_ ~t )J,_, -1

XK.G. Selby
Supervising Foundation Engineer.

LJH/sh
February 26, 1974




TABLE 1: SUMMARY OF PRFDICTED AND MEASURED
SETTLEMENTS AT HWY. 58 - FORKES ROAD O'PASS

W.0,. 73-11097

Breakdown of North Abutment 20° Noxth Pier South Pier South Abutment 17!
Consolidation Ht. Hte
Settlements Predicted| Actual |Predicted| Actual [Predicted| Actual |Predicted| Actual
Total S: Imposed Loading
& Drawdown 15.,1" 22.,2" 9,9 17.3" 8.6" 11.8" 13.8" 9"
(0,38 m) 1(0.56 m) (0,25 n) [(Q.44 m) | (0.22 m) | (0,30 m} (0,35 m) (0,23 m)
Total 8: Drawdown Only 77" 74" 6.4" 7.8"
(0,20 m) (0,19 m) (0.16 m) (0,20 m)
Est. Drawdown Setitle-
ment to Start of 1974 3.,1" 3.0" 2,6" 3.1"
(0,08 mj (0,08 m) {007 m) (0.08 m)
Predicted Settlement
still to occur 4,6" 44" 3.8" Gy 7"
(0,12 m) (Qe11 m) (0.0 m) (0.12 m)
ASSUMPTIONS: (1) Due to £ill - S is 90% complete.

(2) Due *to Drawdown - S is 40% complete,
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SFICE REPOQT,‘O!L EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

JCB
W.P.
DATUM Geodetic

73~11097

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N© 1

Hwy. 58, Sta. 179 + 43, o/s:

LOCATION

78-73-01

18' RT &

EOUNDATIONS  OFFICE

BORING DATE

December 10 ~ 11, 1973

BOREHOLE TYPE

Hellow Stem Auger Bombardier Mounted

ORIGINATED &Y LIT
comPiLED By - LJH
CHECKED.BY . {270

SOIL PROFILE SAMPLES DYNAMIC FENETRA’%)N RE?%STANCE LIQUID LIMIT ——W
== w_dsiows/roor U3 ®  __dpiasTic umiT wel X
51 o QY Tl 20 40 60 BD 100 | WATER CONTENT_.w | =& ‘
ELEV )% w | & STSHEAR STRENGTH P.S.fuy/a)| W w wi L @5 | REMARKS
BERTH DESCRIPTION rd IS g =1 O UNCONFINED + FIELD VANE : ot s
{x) £ =8 2|7 31 Y e Quck TmiaxaL X 1aB VANE | WATER CONTENT %[ )
181.5 §595.4|  Ground Level » & | = | 500 10001500 2000 2500} 20 40 60 o c plspcasic
0.0 0.0 3 s
(T/m
180.3 | 591.4 Gravel R s e
Iyl Sagchuhy i NG U —
1.2} 4.0 FILL PR T
Silty clay to clay, 5 1 mie | o (272.9)
traces sand and +>.2000
gravel. 3 | TW | PR
Brown +52000
Very stiff to hard.
a0
& W {PH
176,01 577.4 176.8p +3 2000
.5 § 18.0 {Organic Top sail Blacks < ;
Silty clay to e¢lay, = | T4 PR \
num. silt seams/pocke;z, . = ) +2200
traces of sand and gr "] e
Grey-brown. Stiff / R Al 5 : - i28
(Zone 1) % 173.7 5 +2000 (2.1)
Layered,; red brown / 7 1P 115_
170.4,§ 562.4 and grey / S + ° (1.8)
1011 33.00silty clay, occ. silt 560 L
: seams/vockets; AICHIETEESE 6V = 13070
occ. gravel \ + (1.9
Tey to mottled. ;
- [169.0 §554. 6 Firm (Zone 2) 8 | W TR é I 103
125 ] 41.0fLayered red,biown,gref ] * T jen
: mottied / 530 117 s
Cayered "féﬂ",‘B‘rtTﬁi,'gfé“/ 10l 1w Py §I67. A .ol .
Silty clay to- clay, o). el 545
oce. silt seams and |/ oo L.
pockets / ; ;
Brown to red-brown / 540 established
gy EE RN o 5 —ij116. ec. 30%73
{Pirm to Stiff. / * (1.;9)"3;‘;15{260”
(Zone 3) / St'.Lawrence
”“"““‘—""‘"‘/ 530 :
Layered, grey, brown 13) Tw | pH (161,37 0 118
e e e e e e * €1.9)
I s20
Layered, grey, brown / AR R T (G625 T, P ol %128)
e o —— —— 1.
155.5 §510.2 [Layered red,browh,gre/ 510 12i
26.0] 85.2 |Irregular layers of 150 Wy PH (155785 (1.9)
Brown silt.
Brown clay (Zone 4)
Grey silty clay
Srowm clayey silt.
Occ. gravel 500
151.9§ 498.4| Firm to stiff (L5277
157:91496:2 Sand.fine.zrev.densd:’ 16] SS |82 ; '
30.2 99.0] End of Borehole 50 100
2
(L)

s
Yo

20
i5¢-5
10

STRAIN AT FAILURE




OFFICE REPORT c‘olf EXPLORAT ION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECCRD OF BOREHOLE N2 2
Jog  73-11097 LocaniOoN_ Hwy. 58, Sta. 180 + 63, ofs: 18" LT & ORIGINATED BY IJm . =~
W.P.  78-73-01 BORING DATE _December 191973 COMPILED-BY b3 51 L
DATUM Geodette BOREHOLE TYPE __ Hollow Stem Auger Bombzrdier Mounted  CHECKED 8y TRz o
SOIL PROFILE SAMPLES DYNARIC PENETRATION RESISTANCE [LIQUID LiMIT | —eemWi Y
3 M {BLOWS/ FOOT PLASTIC LIMIT ——Werf 3%
51 « S el 20 49 60 8D 100 , | WATER CONTENT_w L
1 v ajw|w | I ATYSHEAR STRENGTH P.SFKY/m ) we wo W@ G REMARKS
et > [ = ] ;
DESCRIPTION S EIRERE: =1 o uncomenen + FIELD VANE e
DEPTH < z p-Sonl
(m) | fe. =t 2|7 1351 @le QUICK TRIAKIAL X LB vanE | WATER CONTENT %} ) | -
183.1 §600.8 | Cround Level o | w : 803 20 40 60 p.C EIGR SASIC
. . A g
0.6 0.0 Gravel (182 % (T/m;
ie1.9 Isoe.8| T D
.23 4.0 FILL
Siley clay to clay
traces to some
sand, traces . 590
gravel. 79,8 \
Brown.
Wery Stiff to hard. \
176.7.1579.8 P80 )}
6.4 | 21.0 organic topsotl-Black > (176.
: Silty €lay to elay, 1 TV {PH
Cmumepoys Silt seams / \~\;h 2000 e
oce. gravel _ “ . 220 4
Grey-brown, some / 2 | TH PH 70 o boo® ° . (2.0).1
‘mottled ‘areas. / o
‘E;iff to very stiff. / 173.7
: T m oSy 3 | T P
: Layered red,brown,gre '// > 2N00
21.8.1563.81 {Zone 1) Vi )
11.3'1 37.0 sty clay PRECEE “ [<]
oce. silt \ 560 +
seams/pockets. 170.7
some irregular grey,
land ‘browm layering. \ i
Grey Firm. \ e
168.2 1551.8 {Zone 2) E TR o 10
1591 59,0 L 5o N ; o dasyy
. Silty clay to clay /’ (3167.6 T
oce. silt seams/pets.
Brown to red brown. //’
Layered zonmes : o G
ye! // 6 | TW_iPH o X - ’ ; : Hese.30/12/7 38
mot defined. / Te g . : il
firm to stiff % JErom info.
/ supplied by if
(Zone 3) / 7 ™ _ITH St.Lawrez;c,e ;
/ 530 + Secway o
6L .5 i
/ Authority.,
/// BT [PH
158.6°}520.3 A ) +_l, ;
24,5 80,5 End of Borehole 138.5 5 160
(kK mz)
510
155.4

22
S 9-5 % STRAIN AT FAILURE
19
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PLASTICITY INDEX
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PLASTICITY CHART
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VOID RATIO -PRESSURE CURVES
1I0B NO. 7311097
13 i BH. 13 [ Tlen 1
d Isampe @ SAMPLE 14
1.4 ‘ ;'O 1P {oepmm 4010 1.4 DEPTH 75-¢"
i ELEV.354.5 ELEV. 519.7
1 ©0=11.309 i wy= 63% ’Pc Pe|Wi= 59%
1.3 T T we s 28% 1.3 TIWe = 27.%
s W = 43% ozl1.2B ¢ J i Wiz 45 %
N Ce = 0-39 S el T T T T e 2042
® 2 AN : ® .2 =~ hefahles:
O O s
- 1 \ = \\
< 1. AN I 9
o A\ o«
g 0“\\" K‘ O \
~ - NoN
Qo bl ’ Q 1ol N
TN \,
0.¢ 0.9 : Tl L
. 3.'“‘\4»
0.8 0-8
0.7 ! 0.7 i
0.1 10 10.0 0.1 1.0 0.0
PRESSURE TONS/S5Q.FT. ' POESEUIDT YRS SO T,
090 il BH 2 B, j
I SAMEE 2 SAMPLE
0.86 DEPTH 28°-4" DEPTH
ELEV. 572.5 ELEV.
W = 70% Wy s
0.82 wp=31% Wp
N W =28% W=
© g rglone | Cc =0.118 o Ces
Q A 9
: _e_j.QZ.??:l,.\__ _...45._..__._’ 2
e 0.74 K a
N \
o N o
) S N o
$0.70 X >
\\ \
\‘D\‘\\
0.66 =5
0.62
i |
0.58 j | L
0.1 10 15.0 0.1 1.0 16.0

PRESSURE TONS/SQ.FT.

PRESSURE TONS/SQ.FT.




80

PAOISTURE CONTENT = 26.5%
LIQUID LimiT = &2% FAILURE CIRCLES
~ PLASTIC LimIT = 28%
@ o
B.H¥ 1 SAMPLE¥ &
- DEPTH 25'-3" to 256"
o 40} ELEVATION 569.1
. SAMPLE SIZE 1%x3"
20} ;
03 =45
0 I ! I l | |
a0

0 20 20 50 80 00 a2
o’ p.si. ~ ,

STRESS "éATﬁs'i
ol EFFECTIVE STRESS PARAMETERS
| g' = sin TAN« o
= 23° g
o , . =21.4°
b C = 0/COS & o
. T = 0
b
e i
3
204—
0 : |
o 20. 40 &0 80 100 120 140

i 3
.gl__%.?:ﬁ._p.s.i.

FIG. 3 WO, 73-110%97




MOISTURE CONTENT = 33.1% FL£ O ULRE CIRCLES
LIQUID LiaiT = 586 % '
= 25"/0

@ 4oL PLASTIC LimiT

@'=23°
a0l BHT1  sameie® 3 4

- DEPTH 66°-0" to 66'-5"
a ELEVATION 529.5

. SAMPLE SIZE 1%"x 3"
20}

-

o of /// SN BT N
[ D T T 20 30 40 50 . 60 70 80 90
o o' pos.i e
® 50
' | STRESS PATHS |
| 740_. EFFECTIVE STRESS PARAMETERS |
@' = SIN- TAN =
; , = 23°
Faok C' = 0/COS @'
g = 0
by
-.'N
6l 20l
L //
-
0 ] | ! | ! B
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¥ #
9159 s

FIG. 4 W. 0. 73 -11097 .
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MOISTURE CONTENT
IQUID Uit
@ A0 PLASTIC LimiT

1)

44 %
61 %
30 %

FAILURE CIRCLES

“

a0k BHT 2 sampic®s
s DEPTH 48'-2" to 48'-7"
i ELEVATION 552.3
. SAMPLE SIZE 1" x 3"

-

%0

 EFFCCTIVE STRESS PARAMETERS
@' = siN- TaN«
21°

¢' = o/COS B
0

LI 1}
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FIG. 5 W.0. 73-11097 .
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PRE - COLISTRUCTION WATER LEVEL (1968) S576FT.
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s
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RES!ST‘ANCE

'N‘SSTANDARD PENETRATION. RESISTANCE ¢ - THE NUMBER OF BLDWS REQUIRED TO ADVR&CE ‘& 'STANDARD SPLiT SPOON SAIM s.‘r'.R :
. 12 INCHES: INTD-THE SUBSOIL, DRIVEN BY MEANS OF :A 140 POUND HAMHER FALL!NG FREELY. A D\STANCE OF 3 3

~DYNA§MC PENETRATION ‘RESISTANCE : = THE NUMBER OF BLOWS REQUIRED.TO ADVANCE Az mcn. GG DEhREE GONE
TO. THE END.OF DRILL RODS, !2 ENCHES iNTO THE “SUBRSOIL, " THE DRIVING ENERG‘:’ BEING 350 FOOT POUNDS

-

" DESCRIPTION OF SOIL

" 'THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY. OR "osnssiesss?osfcoyu‘sstbsi;sss‘:j !

N THE  FOLLOWING TERMS + =

CONSISTENGY 7 CUB/SQET oo DENSENESS'

_VERY SOFT. - 0 - 250
. o250 7800
500 ="1000
1000 - 2000 oy [ UDENSEL -
‘2660 - ‘000 S VERVDERSE

>:7.4000

TERMS 70 BE usey W ozscmemc SOILS -~ : F
,macs< sox som»: 1025 % 5 WITH ‘gs—a0% . .>'40%  SILTY, SANDY, GRAVELLY, CLAYEY

 TYPE OF SAMPLE -

sS  SPLT SPOON o Tw THINWALL OPEW
WS WASHED SAMPLE . ‘ © TR THINWALL PISTON

ST SLOTTED TUBE SAMPLE . 0.5 OESTERBERG SAMPLE .
'A'S AUGER SAMPLE . ‘ ES PO SEMPLE
8. CHUNK SAMPLE : RC ROCK CORE

M BAMPLE ADVANCED HYDRAULICALLY:
P.M. . SAWMPLE ADVANCED MANUALLY

SOIL TESTS SRRt

U UNCORFINED: COMPRESSION Ly, LABORATQRY YANE
VU - UNCONSOLIDATED UNDRAINED TRIAXIAL FV. = FIELD  VANE

€U CONSOLIDATED (SOTROPIC UNDRAINED TRIAXKIAL < CONSOLIDATION
cip » * CRAINED “ s SENSITIVITY

CAU o ANISOTROPIC UNDRAMINED  »

CAD n u DRAINED "



ey
iz
P E ' ABBREVIATIONS & SYMBOLS USED IN THIS REPORT
—
e
4
oy SOIL PROPERTIES GEMNERAL
1=
E,f rd UNIT WEIGHT OF SOIL {BULK DENSITY) - = 3-{416
= %, UNIT WEIGHT OF SOLID PARTICLES e BASE OF NATURAL LOGARITHMS 2-7183
Ty  UNRIT WEIGHT OF WATER 10ged OR In MATURAL LOGARITHM OF &
74 - UNIT DRY WEISHT OF SOt (DRY DENSITY) log,@ OR 10§ 8  LOGARITHW OF @ TO BASE 10
— )
- e URIT WEIGHT OF SUBRMERGED SOIL + . TIME
. . v, 2R
] SPECIFIC GRAYITY OF SOLID PARTICLES G = —% g ACCELERATION. DUE 70 GRAVITY
Ye A VOLUME
VOID RATIO W WEIGHT
n POROSITY M BOMENT
w WATER CONTENT F FACTOR OF SAFETY
Se DEGREE OF SATURATION
Lo Llouio L “ STRESS AND STRAIN
Wp  PLASTIC LIMIT
tp PLASTICITY IHDEX u PORE PRESSURE
Wg  SHRINKAGE LIMIT o NORMAL STRESS
9 -
W o NORMAL EFFECTIVE -STRESS (& 1S ALSO USED
I LIQUIDITY INDEX = ¥e { )
: P T SHEAR STRESS
— 3 LINEAR: STRAIN
ic CONSISTENCY INDEX = —h T
lp 7 SHEAR STRAIN
oy YOI RATIO N LOOSEST STATE v POISSOR'S RATIO (1S ALSO USED)
@min  YOID RATIO IN DENSEST STATE E SODULUS OF LINEAR DEFGRMATION {YOUNGS MODULUS )
- 5 MODULUS OF SHEAR DEFORMATION ‘
lg ~ DENSITY INDEX = SE32°2 ;
€mox ~ €min K MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D; iS ALSO USED i COEFFICIENT OF YISCOSITY
b HYBRAULIC HEAD OR POTERTIAL
q RATE OF DISCHARGE EARTH PRESSURE
v VELOCITY OF FLOW o
i HYDRAULIC GRADIENT d DISTARCE FROM TOP OF WALL TOD. POINT OF APPLICATION
K | COEFFICIENT OF PERMEABILITY ) OF PRESSURE '
H SEEPAGE FORCE PER UNIT VOLUME & ANGLE OF W&LL FRICTION : :
— ke K DIMENSIONLESS COEFFICIENT TO BE USED:WITH VARIOUS:
Coae My COEFFICIENT OF VOLUME CHARGE “T+o) 50 SUFEIXES IN EXPRESSIONS REFERRING TQ NORMAL STRESS
N . ON WALLS
- [ COEFFICIENT OF CONSOLIDATION .

K,  COEFFICIENT OF EARTH FRESSURE AT REST
C.  COMPRESSION INDEX = fe

Aiog &
. TOUNDATIONS
§ A
Te TIME FACTOR © lg,—‘— { d, DRAINAGE PATH } i S
- B BREADTH OF FOUNDATION
U DEGREE OF CONSOLIDATION
HEAR smsucm' L LENGTN OF FOUNDATION
s
?.' CHLEETIVE COHESION D DEPTH OF FOUNDATION BENEATH GROUND
- FECTIV
o ¢ (NTERCEPT N TERMS OF B DIMENSIONLESS COEFFICIENT USEw WiTH & SUFFIX APPLYING
N ) EEFr “TIVE STRESS To SPECIFIC GRAVITY. ODEPTH AND COHESION ETS. IN THE
¢ EFFECTIVE ANGLE OF AR ) £ORmoL b FOR BEARING CARACITY
SHEARING RESISTANCE, | Ty= ¢+ O ton¢
OR FRICTIOR . kg MODULUS OF SUBGRADE REACTION
Cy APPARENT COHESION
} 1N TERMS OF
[N APPARENT ANGLE OF YOTAL STRESS SLOPES
FHEARING RESISTANCE, onoy+ o tan § s
& §* Ly
OR FRICTION H VERTICAL REIGHT OF SLOPE
i+ COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE TO HARD STRATUM

o .
Oy SEWRSITIVITY g ANGLE OF SLOPE TO HORIZOWTAL
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, CNTARIO

MEMORANDUM
To:Mr., A. G. Stermac, erom: G. C. E. Burkhardt,
Principal Foundation Englneer, Structural Planning Office,
West Building. 3501 Dufferin Street.
attention:K. Selby pave: December 3,1973.
QUR FILE REF, IN REPLY TO

susiecT: Deck Replacements for Forkes Road Overpass
and C.N.R. Structure,
Hwy. 58 south of Welland,
W.P. 78~73-01 and -~02, District 4.

Further to our conversation, attached is a portion of a map
showing the location of the above structures and photographs taken
in the vicinity.

It is proposed to replace thm concrete decks on these structu*es
during 1274.

As there appears to be a great deal of settlement at the approaches ~
to these structures please arrange for an investigation to be carried .
~out so that any remedial treatment may be incorporated into the desxgn
of the deck replacements.

We would appreciate receivinq vour report and recommendations
by mid February or earlier.
/;! 41/{/{

WMK s Im W. M. Killin,
Attach. for:
G. C. E. Burkhardt,
REG. STRUCTURAL PLANMNNING BNG.

c.¢. J. D. Barclay
J. Cullen
J. Anderson - -
R. Fitzgibbon Fek. 13/

P L FEE &

7DD fpes x%%
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Lopy for the informetion of

Mr, C. 8. Grebski, . C. E. Burkhazdt,
Structugal Desigm Engineer, Btruckural Flanning 0ffice,
West Builéing. 3501 ﬁafﬁax&@_ﬁﬁg&&ﬁs' X

T CaBLR. Overhead,
gi‘tﬁ 3&“13.3.} %}'vy » ?%“? 3”“@%;
and
Forks Road Undeppess,
8ite 34-112, W.P., 78=73-01,
Bigbway S8, Distvict 4.

At this time, we had intended to provide gﬁxuatﬁxﬁﬁxﬁlanaiag;gg
Beportas outlining specific requirements for the dasign of new
decks for the buve structurss. £ ~ LT e

\ However, ou Jeceipt of the Foundatien im@a@t&g&ﬁi@g#&&@&ﬁ%é**fﬁf‘
£or these structures it became appareat that design zevigw of
 the existing structures is now ROCBEERYY . R

The Scils HMechanics Section has carzied out a ﬁaﬁaiﬁﬁﬂgﬁﬁ%&gl,Q
on these structures and included in their Foundatdon Investigution

Eﬁp@gt are the following observations, predictions and res
tions: . S R

- Settlementa of 18 inches were measured at the &&&%ﬁ&mtﬁ;wﬁ§ff
14,6 and 13 inches at the south and nozth plers respeakively
@f m awgcﬁa @W@E‘h&m@a - R S

- Settlements of 9 and 23 lnohes were measuved at the sousi .

. snd noxth abutments respestively and 11.9 snd 17.3 dmshes’ -~
a2t the south and north piers respsctively on Porks Boad
Underpany., P .

- Ssttlements of up to 7 inches may be expacted on the C.N.R,
Overhead within 10 years. - ) S T

f " Settlements of up to 4 to & ﬁﬁ@h@g;may~%a“@x s @@sgﬁﬁgg;
Boad Usderpass within 10 to lﬁ,y@m&gﬁ : I T




N

- The vecommendation that the new decks should be desiuned
such that its waloht is comparable or less than that of the
a&istiﬁg deck =zo that no lcads in excess of those presantly
carriaed by bhe abutments and plers arse transmivted to the

2

subauil.

- That they reserve the right to y&vi&w and revise thelr
“Taﬁl“tiﬁ s and recommendations in one vears time, based
on the resulis of two more sets of measured settlements
taken at ﬁ month intervals.

In visw of this infermatvio on and the recommendations con-
tained irn the Foundation Investigaiion Report such a desion
review of the existing wtwweaure is necessary before we Can
azcertain the feasibility of lsproving the cross-sectlion on
the structures.

oy
]

We tharefore reguest that such a view he caryied out on
the existing structures and that cost estimates be prapaved,
hased on the proposed cross-sections "A%, "BY, and "C¥ as ﬁaﬁaii&a

on the atitached dAsta shest.
The following are atiached for your informaticn.

C.H. R, DVERHEAD ¢

Prawing 2B-760 Deck & Bandrall Detalls
2P-70L Bent & Abutment Details
2B=-F14 Plan & Elevations
D=864% Retalning Walls ~ Plan & Elevatim
D-5518 Deck Rsinforaing ;
D-5638 Repairs

Foundation Inwvestigation

Raport W.G, T3-11098

FORKE ROBD UNDERPASS:

Drawing 2B-73% Plan & Elevatlion
28B-740 Deck D@t&lig
2R=F43 Bent & Abutment Detaills
D=dG4i~1 Betsining Wells - Blevation &
Details
Db G432 Retaining Walls - Plan & SL&ﬁl
Table
D-5518 fee C.H.R. Overhead
D~5648 See C.H.R. Overhead
Foundation Investigatlion
Report .G, 73~11097

L LI I 3
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The attached prints of the structural drawing are thoge :
marked by the parsonnsel of Enginsering Surveys as a result of the
precise survey of the structures. Y

I

n eopy of the field notes are also attached for your io-
formation.

s-ructural Planning Reports will be issued following rac@ipt7

of your design review and cost estimates and we, thaxef@ra,7wﬁuld;ﬂyé
appreciate these projects rsceiving prompt attention, b

WMK:1m W, M. Killin, it

Attach. STRUCTURAL PLANNING ﬁUFEEVIS@R;  ff
for: S

G. €. E. Burkhardt; B
REG. STRUCTURAL PLANNING ENG.

CuC. R. G. Ga8Coyne
' 3. K. Huntexr
R. . Piller
B, Fitzgibbon
W. Lin
W. MoFarlane
J. Anderson
C. RB. Robsrtson
X. Selby

%, SolL WERN
EF OF 7 pnapoR TR
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Ministry of Q @
Transportation and
Communications

Ontario Memorandum

To: Mr. C. Mirza, From: Structural Office,
Head, Soils Mechanics Office, West Building, Downsview.
West Building.

Attention: pate: March 12, 1975.

Our File Ref. in Reply to

Subject: Deck Replacement for Forks Reoad Underpass

W. P. 78-73-01, Site 34-~112,
Highway 58, District 4.

Attached herewith we are submitting the final bridge‘drawing‘s which: i
show the foundation design for this structure. '

;‘Kindly give us your comments at your earliest convenience. '

S

CcSG/cE . S. Grebski, .
Attch., Structural Design Engineer.
i 4 '
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e, L, Grabski S04l Fechanies Secttum
structuwel Desion Engineer Zmntoehnicsl 9o
Structursl Zssign O¥fies wand Heilaiag, Dowesview

Hest Buliding, Downsview
Aordl 14, Yers

CECK REPLACEMENT FUR FORKS ROAD UNDERPASS

WP, 73-73-01, Site 34-112
Highway 58, Districk 4

We have reviewed the fimsl destan @mmﬁﬂ €3@~332, sheot ’33 tﬁ’ o
ﬁ&e Bbowr strusture. :

o ﬁs:mrmm to our Foundation ﬁawvt {¥.F, ?aw?:ﬁ“m}, m Wﬁwﬂug '1
’ ﬂ!! trosteante aw yonuired: .

(a} the e:%ag surfece of the £i11 i%&ﬁ&aﬁti %%m m&ﬁ %mifa fw -
a wﬁzﬁﬁm mwr 30 - 45 1. of the. &&zmmrm mm E@& T
'?ﬂf’@ & m&mms @R‘é

{n}  the oranular #m subarade ghould Ms& w»ymmﬁ emﬁ i

should @xm ever the full top width of the mmﬁmﬁ%. ek

e oatdeee %“”%a}ﬁ these mmm&mﬁa fons will be mﬁm s‘:»am rf" *&y s e
sgsm Yepton, and will f:;@s fncorporated iﬁ the grading drawiags. e

Bl
Prodect Pogl ser

for: K. §. SELBY
Supervising Englusey

€.Co oo Tuilan
He Ei1lin
0. Bunter

Filas
Record Sevvicas
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Transporta’uon and ; . "

Conununwahons

. Omaro iy : Memorandum
'%17YMr..M; R. Ernesaks, o From: Structural OLflce. cn
Regiconal Manager, ' v West Bulldlng, Downsvxew.uj;

Regional Planning and Design,

Central Reglon, 3501 Dufferln St.

S ;Attennon { Date: July ~9¢, 19756..
OurFileRet. : In Reply to
| Bubjects, o - Deck Replacement,

Forks Read Underpass;,
W. P. 78-73-01, Site’ 34- 112,
'nghway 58, Dlstrlct 4.i

S As thls prcject has been stockplled fer ‘some tlme, we. w15h
" -to submit an.updated D4 and Special Provisicns for the
.~ Structure which w111 supcrsede all the” ﬁontract documents
’"prev1ously sent to you. v

 rnclosed is: two coples of the D4 and Sneclal Prov1sxons o
~;fo* your use. ol s 7

‘~One copy of the 34 and gpec1al Provxslonb is: also belng
iorwarded to the followzng« : o ;

. Attch. A o  Structural Contract Englneer.

. »J.‘Wear
© C. Robertson
K. Howe
B. Glroux
(A McKim oo ,
G. Burkhardt : p
"E. Van Beilen- :
V. Mirza ‘
R. Fitzgibbon.
i J.. Anderson




A

T TR R

o Ministry of
', § Transportation and

Communicalions

Ontario Memorandum
To: Mr. B. Willis, From: Structural Office,
Supervisor Contract Documentation, West Building, Downsview.
Systems Design Branch, :
East Building, Downsview.
. Attention: Date: November 18, 1976.
Qur File Ref. In Reply to
. Subject: W.P. 78-73-01, Site 34-112,

Highway 58, District 4.

As a result of the Structural Review Committee meeting,

dated
for th

(1)

(2)

(3)

(4)

NZ/im

c.c. W. McFarlane
M. R. Ernesaks
C. &. Robertson
J." Kuprevicius
B. Giroux
A, E. McKim
C. Farrell
E. Van Beilen

C. Mirza o

Deck Replacement for Fork Road Underpass,

October 27, 1976 the contract documents should be changed
e above as follows:

Earth excavation required for placing approach slabs and
to carry out work on the structure should be completed.
by Regional Planning and Design Office.

Special SP for Field Clean and Paint Structural Steel
should be revised to read

"At the contract price for the alkove tender .item the :
Contractor shall clean and paint the structural steel,
including new shoe and bed plates, in accordance with
MTC Form 912 part C and as described herein., The
Contractor may apply the prime coat prior to placing.
the new deck. The top coat shall only be applied-after
the new deck has been placed. Before the application
of top coat paint further cleaning and touch-up prime
shall be carried out where necessary." :

Add to the list of Materizal supplied by MIC:
Paints

Prime MTC Code No. 16 5~3-1 (6 gal.)

Top Coat Grey MTC Code No. 16-2-25-2 (13 gal.)

Delete Protection Board from the list of Material supplled
by MTC. y ¢
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