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FOUNDATION INVESTIGATION REPORT
For
W.P. 88~78-10, Site 37-73-1113
Highway 407 Underpass at Martingrove Road

District 6, Toronto

INTRODUCTION:

This report contains the results of a foundation investigation car-
ried out at the above mentioned site for a proposed structure between 82
09 07 and 82 09 09. The fieldwork consisted of advancing four sampled
boreholes for depths ranging from 10.0 to 24.0 metres below ground sur-
face., In addition, dynamic cone penetration tests were carried out in

the vicinity of three of the four boreholes.

SITE DESCRIPTION AND GEOLOGY

The eite is located on Martingrove Road, some 400 metres north of

Steeles Ave. W. in the Township of Vaughan.

Topography across the site is fairly flat to gently undulating, with

land use consisting of non~cultivated grassy open fields.

Physiographically, the site is located within the region known as
the Peel Lake Plain, which is characterized by underlying till or boulder

clay deposits,

SUBSURFACE CONDITIONS

Generally competent subsurface conditions were encountered across
the site. The predominent subsurface deposit is a very stiff to hard
glacial till comprised of a silty clay of low plasticity, some sand, and
a trace of gravel. In addition, silty sand and silt layers were encoun-
tered within the till deposit. The glacial till was encountered from the
ground surface to a maximum depth of 20 metrés. Underlying the till is a
deposit of very dense well graded silty sand with varying amount of
gravel and a trace of clay. This stratum was penetrated to a minimum

thickness of 4.3 metres at which point borings were terminated.

Reference should be made to the Record of Borehole Sheets contained

in the Appendix of this report. These sheets contain the desiription and
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extent of the soil types encountered, and in summarized form, field and
laboratory test results. The stratigraphical profile shown on Drawing
No. 887810-A is based on this information and shows the location and e¢le-

vation of the borings.

A detailed description of the various strata are given below:

Silty Clay, Some Sand, Trace of Gravel (Glacial Till)

Extending from the ground surface and explored to a maximum depth of
20.4 metres is a glacial till comprised of silty clay of low plasticity,
gome sand, and a trace of gravel. Occasional seams and layers of silty

sand and silt were also encountered within the deposit,

Typical grain size distribution curves for the deposit are shown in

envelope form on Figure 1.

Physical properties of the overall deposit as determined from

Atterberg Limits and water content testing are as follows:

Range Aver.

Natural Moisture Content (w) % 8~15 13
Liquid Limit (W) 2 17-30 24
Plastic Limit (wp) % 12-18 14
Plasticity Index (Ip) 3 5-16 10

A plot of plasticity index versus liquid limit (Figure 2) indicate
the glacial till deposit to be comprised mainly of silty clay of low
plasticity (CL).

Based on an interpretation of Standard Penetration Test 'N' values
and augering operation, the consistency of the till is assessed as being

very stiff to hard throughout,

Silty Sand to Sand, Varying Amounts of Gravel

The till deposit is underlain by a stratum consisting of a well

graded silty sand to sand with trace of clay and varying amounts of
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gravel. The deposit was encountered at depths ranging from 17.1 to 20.4
metres below ground surface, and explored to a minimum thickness of 4.3

metres before borings were terminated.

Typical denseness of this deposit based on Standard Penetration Test

'N' values can be assessed as being very dense throughout.

GROUNDWATER CONDITIONS

Overnight borehole water level readings taken in four boreholes
indicate groundwater level varied from elevation 165 to elevation 156%
across the site. In lieu of the variable water levels encountered, a
higher stabilized water level can be anticipated at an approximate eleva-
tion of 165%.



DISCUSSION AND RECOMMENDATIONS

A single two span 22 x 76 metre structure is proposed to carry
Martingrove Road over the new Highway 407. A proposed profile grade of
elevation 163.0 for Highway 407 and elevation 171% for Martingrove Road
will require excavation and cut slopes in the order of 8 metres since

only a slight grade change is proposed for Martingrove Road.

In consideration of the competent subsoil condition across the site,
recommendations pertaining to the foundation of the new structure are

sumnarized below.

Perched abutments can be founded on spread footings located within
the glacial till deposit at or below elevation 168.0 at the north abut~
ment and 167.0 at the south abutment. An allowable capacity at the
S.L.S. Type II of 350 kPa and a factored capacity at the U.L.S of 600 kPa
may be used for design pur#oses. The centre pier and alternativel&, full -
height abutments can also be founded in spread footings located at or
below elevation 161.5 within the glacial till for a design capacity at
the S,L.S. Type II of 450 kPa and a factored capacity at the U.L.S. of
800 kPa.

Earth pressure against the sbutment wall should be computed as per
Subsection 6,6.1.2,2 of the 0.H.B.D.C. Manual.

The underside of all footing element should be provided with a mini-

mum 1.3 metre of earth cover for frost protection purposes.

No dewatering problems are anticipated since excavation will take
place above the groundwater table. However, excavation for Hwy. 407 and
the placement of toe drains should be done prior to the footing excava-
tions. Any localized seepage that may occur can be controlled by peri~

meter ditches and pumping from corner sumps.

Cut slopes constructed to a 2:]1 geometry in the glacial till are not

expected to result in any stability or maintenance problems.




MISCELLANEOUS

The fieldwork for this investigation was carried out under the
supervision of Mr. K. Chak, Trainee Engineer, utilizing equipment owned
and operated by Master Soil Ltd., Toronto. This report was written by
Mr. K. Chak under the direction of Mr. T. J. Kazmierowski, Foundation

Engineer, and reviewed by Mr. M. Devata, Senior Foundation Engineer.

A g

K. D, Chak
Trainee Engineer
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M. Devata, P. Eng.
Senior Foundations Engineer
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UNIFIED S0OIL CLASSIFICATION SYSTEM
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UNIFIED SOIL CLASSIFICATION SYSTEM

VARYING AMOUNTS OF GRAVEL,TRACE OF CLAY
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (5PT) N VALUE IS THE NUMBER OF BLOWS REGQUIRED TO CAUSE A STANDARD Simm O, D. SPLIT BARREL
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ADVANCE OF THE
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GONSISTENLY: COHESIVE SOIS AKE DESCRIBED ON YHE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{C
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ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND 7 OR STRENGTH.

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.
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MEMORANDUM

(416)235-3731

To: V.F. Boehnke, P. Eng. 1994 05 02
Head, Structural Section ‘
Central Region

Attn.: Wade F. Young, P. Eng.

From: Foundation Design Section
Room 315, Central Building
Downsview, Ontario

Re: Highway 407 UPass @ Martingrove Rd
W.P. 88-78-10, Site: 37-1113
District 6, Toronto

This is in response to your memo dated April 26, 1994.

It is feasible to drive piles after the box culvert is constructed and backfilling around
-the culvert, up to the underside of the abutment footing is taken place. However, the
piles should be driven through pre-augured holes. The pre-augured holes should
extend to the founding elevation of the culvert which is about 5m below the underside
of the north abutment footing.

If there are any questions please call.

C}M (et

K.8.Q. Ahmad, P. Eng.
Foundation Engineer

For

D. Dundas, P. Eng.
Chief Foundation Engineer (Acting)

ce: G. Al-Bazi, P. Eng.
D. Smith, P. Eng. (407 Project Office)




Structural Section
1201 Wilson Avenue
Atrium Towar, 4th Floor

@ . x . MINISTRY OF TRANSPORTATION

‘ ’ Downsview, Ontario, M3M 1J8
Ontario Telephone: 2355510

memorandum DATE: April 26, 1994

TO:  D. Dundas, P. Eng., .
Acting Head, Foundation Design Section

Attention; K.$.Q. Ahmad, P. Eng.

RE: Hwy. 407 Underpass at Martingrove Road
W.P. 88-78-10, Site 37-1113
G.W.P, 887860
District 6, Toronto

Thank you for your previous comments and recommendations, in particular, with regard to the construction
problems at the north abutment where there is an adjacent box culvert.

You may have already received a copy of the General Arrangement from the Structural Office. Another copy
is provided however for your convenience. '

As shown on the drawing, piles will be driven after construction of the box culvert and back filling to the
underside of abutment footing. Do you have any concerns that pile driving may cause settlement of the
culvert and if 5o would it be more appropriate to drive piles prior to culvert construction? Kindly advise if
the construction sequence as now detailed is acceptable or whether it should be revised. Thanks.

Wade F. Young, P. Eng.,
Sr. Structural Engineer
for:

V. F. Boehnke, P. Eng.,

Head, Structural Section
WFY:vn

cc: . Al-Bazi
D. Smith (407 Project Office)
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MEMORANDUM

(416)235-3731

To: G. Al-Bazi 1994 03 28
Principal Design Engineer
Structural Office

From: Foundation Design Section
Room 315, Central Building
Downsview, Ontario '

Re: | Highway 407 U'Pass @ Martingrove Rd
W.P. 88-78-10, Site: 37-1113
District 6, Toronto

This is further to our memo of March 18, 1994 and our subsequent conversation of
March 24, 1994,

It is now understood that piles foundations are considered for all footing elements of
the above mentioned bridge structure. The abutments and pier may be founded on
end bearing piles equipped with driving shoe reinforced tips as per MTO Standard
No. DD-3301.

For design purposes the tip elevations of the piles are expected to be at the following -
elevations:

Foundation Estimated
Location ~ Tip Elevation
(m)
North Abutment 150.0
Pier _ 149.5
South Abutment 149.0

The piles should be advanced to elevation 152.0 after which pile driving should be
controlled by the Hiley Formula as per MTO Standard SS 103-10 or SS 103-11,
assuming ultimate capacities as indicated below. The piles should be advanced with
a driving hammer capable of developing a minimum energy of 50,000 Joules per blow.

For design purposes, the following values, according to the O.H.B.D.C. are
recommended for each pile,



L

i

d

2 N
HP 310X79 HP 310X110
Factored Axial capacity at U.L.S. 1150 kN 1600 kN
Axial Capacity at S.L.S. Type II 825 kN 1150 kN
Factored Lateral Capacity at U.L.S. ’ 60 KN © 80 kN
Lateral Capacity at S.L.S. Type II 40 kN : 60 KN
Ultimate Pile Capacity for Hiley Formula 2475 kN 3450 kN

The lateral capacities may be supplemented by the horizontal component of the
battered piles. '

If there are any questions please call.

’ glm wC%m/

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

For

D. Dundas, P. Eng.
Chief Foundation Engineer (Acting)

cc: Wade F. Young, P. Eng
D. Smith, P. Eng.



(416)235-3731

To: V.F. Boehnke, P. Eng. 1994 03 18
, Head, Structural Section
Central Region

Attn.: Wade F. Young, P. Eng.

From: Foundation Design Section
Room 315, Central Building
Downsview, Ontario

Re: Highway 407 UPass @ Martingrove Rd
W.P. 88-78-10, Site: 37-1113
District 6, Toronto

This is in response to your memo dated January 25, 1994, Our comments to your
queries are as follows: '

No major dewatering will be required for excavation above elevation 161m. In our
opinion normal sump pumping will be adequate to control groundwater seepage into
the excavation. No dewatering NSSP is required.

It is understood that in order to reduce the potential conflicts between the north
abutment footing and the box culvert, it is proposed to lower the abutment footing by
about 3.5m to elevation 161 to 162m. The proposal is acceptable as the culvert
foundation would remain outside the limit of an imaginary line drawn at 1H:1V from
the north edge of the north abutment footing. The design pressures for the abutment
of 300 kPa at SLS Type II and 550 kPa at ULS is valid for footing resting directly on
glacial till between elevations 161 to 162m at the north abutment.

Alternatively, pile foundation at the north abutment driven to elevation 150m is also
feasible. .



If there are any questions please call.

O

K.8.Q. Ahmad, P. Eng.
Foundation Engineer

For

D. Dundas, P. Eng.
Chief Foundation Engineer (Acting)

cc: G, Al-Bazi, P. Eng.
D. Smith, P. Eng.
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UMA Engineering _Ltd,

0 George Al-Bazi, MTO | paTe  February 2, 1994
FROM Kester Augustinas, UMA OUR FILE NO. 6000-224
RE Structural Design Report for Highway 407 Underpass
at Martingrove Road, W.P, 88-78-10
The following are some questions related to the correspondence included in the Report.
M n 4 .
1. Clarification of two of the FDR recommendations have been initiated by the Central
Region. When and who is going to convey the completed clarification to UMA?
2. Who is goihg to fulfill the need to investigate carefully "the effect of one on the
other" and how are the results of such investigation are to be documented?
3. Which of the Foundation recommendations were compromiséd in the previous
design?
4. Who is going to obtain the Foundation Section approval and of what?

Is it correct to understand that pressures of 550 kPa and 300 kPa were given for the
elevation 163 m (preliminary memorandum dated January 22, 1988) and for the
elevation below 161.5 m the original report gave rather 800 kPa and 450 kPa?

Will the Foundation Design Section comments upon the bridge designer's sketch be
considered equivalent to the approval mentioned above?

* What is meant by "detailing of the relationship between the north abutment footing

and the box culvert” and why not to request that the Foundation Section append their
report with their recommendations pertaining to that relationship? -

y \
Kester Augustinas )

KA/pm




memorandum

Ontario

To: 'y, Boehnke Date:1993 11 02

Head, Structural Section
4th Floor, Atrium Tower

Atten: W. Young

From: Foundation Design Section
Room 315, Central Building

RE: Hwy. 407 U’Pass at Martin Grove Rd.
W.P. 88-78-10
District 6. Toronto

This is in response to your memo dated 1993 10 18. We have reviewed our files
and have the following comments.

1. The recommendations given in our foundation report and subsequent
correspondence, referred to in your memo, are valid for the
structure as presently proposed. ‘

2. No new foundation investigation is warranted at this site. We would
therefore, not issue a new report for this project.

Please call our office if your need additional input from us on this project.

W

B =~

Balu Iyer, P.Eng.
Sr. Foundation Engineer

cc. G. Al-Bazi

7540-1478 (Rev 10/89) -



merforandum &

To: V. Boehnke Date: 1990 09 17
Head, Structural Section
Central Region

Attn: W. Young
Sr. Structural Engineer

From: Foundation Design Section
Room 315, Central Building

Re: Excavation for Box Culvert Adjacent to Bridge
Hwy. 407 U'Pass at Martingrove Rd.
W.P. 88-78-10, Site 37-1113
District 6, Toronto

In response to your memorandum dated 90 09 10, the proposal outlining the
excavation scheme for the construction of the concrete box culvert adjacent
to the bridge foundation as illustrated on the submitted sketch, is acceptable.

T. Sangiuliand, P. Eng.
Foundation Engineer

for

Dr. B. Iyer, P. Eng.
Sr. Foundation Engineer

- BI/TS/jb

7540-9478 (Rev. 10/59)



From:

Attention: Tony Sangiuliano

MINISTRY OF TRANSPORTATION
memorandum

Dr. B. Iyer Date: 1990-09-10
Senior Foundation Engineer
Foundation Design Section
3rd Floor, Central Building

Structural Section
Central Region

RE:

Hwy. 407 U'Pass at Martingrove Rd.
W.P. 88-78-~10, Site 37-1113
District 6, Toronto

Excavation for Box Culvert Adjacent to Bridge

Please find attached a typical cross-section at the north abutment
showing both the abutment footing and box culvert. We believe that
your concerns expressed in your recent memorandum dated 1990-08-30
and our discussions have been properly addressed. We wish to
highlight the following:

a) The excavation slope between the Granular 'A' pad support-
ing the north abutment and the box culvert has been flattened
to approximately 1.4H:1V by the use of a perforated pipe
instead of an open ditch for groundwater control.

b) The 0.2m thick granular blanket has been incorporated.

¢) The 1st stage of excavation has been limited to elevation
164.8 immediately below the abutment footing. The block of
earth, which will be replaced by the Granular 'A' pad, will
remain in place while the box culvert is constructed and will
not be removed until the culvert has been partially
backfilled. By doing this, we can better insure that the
Granular 'A' pad will be placed soon after excavation to
elevation 163.0 and the native material will not be exposed
for a long period.



Please review the cross-~section and notes and advise me if this
proposal is acceptable. If yes, then we can proceed to incorporate
the changes on the contract drawings. Thanks Tony.

Wade F/ Youny
Senior Structural Engineer
for:
V.¥. Boehnke
Head, Structural Section
WFY/
attachment

cc: J. Klowak *
B. Hurd (Cole Sherman)

* memo only



"o T SR AT

Sl ALy crTRerEdel (GRS WA AR -w oW

st .

N

B

i'?f‘o t 0‘61

i i

"

2t BT o % £ S it

<

29

TEM £ Slores

1o UF Tia (-J'va
RS TR A b e

q'ggf.mz‘i'\“ '
< colveeT : ;
SK2es I ey T2 TE €M HT
Cﬁff e f);-;ﬁni'(rf. e A A=Al
-{‘dﬁL é;Q.u'R&qC;_
. \\
f
et pmo
] gi?é etk
» A t 17 G LAY XS e AoF
rm'z ] L o ) l DPontE AT Saver Tinss
ot _E o )
O3 L— éw A rf"b

oo .-.m} peeg ©
B gl 6‘,’.‘@’.259
Wt 200 e e

Llesnon sTive REDYG [wﬁ‘ﬂi&‘i oF Crendaiiiast

®

UL APE.

e . ¢ )
Fasmtl G 1n] TREICHES . {‘rsﬁgs & sax i f z"' STAsE ofs
B3 15 STa6E  of GveotsFoms . EXCHIMTIon) - - ~

PrRoccess Svem TunT /’2’5

15 ComplaTely wisTatlycs wwums
e 1Y sTace SF

Evenlatnd 1t e ,}m

STAGE o Jﬁc&f;g&

~txprcel. Y-SoETTow? ] 1700

R




Ontano

merflorandum ©

To: V. Boehnke Date: 1990 08 30
Head, Structural Section
Central Region

Atten: W. Young
Sr. Structural Engineer

From: Foundation Design Section
Room 315, Central Building

Re: Excavation Slope Geometry in conjunction with
Proposed Martingrove 0’Pass and adjacent Box Culvert
Highway 407/Martingrove
W.p. 88-78-10, W.P. 88-78-01, Site 37-1113
District 6, Toronto

Further to our telephone conversations dated 90 08 20/22 and previous
correspondence, including our Tetters dated 89 08 15 and most recently 90 07
26, it is our understanding that the recommended cut slope geometry of 1.5H:1V
between the granular ‘A’ pad supporting the north abutment and the proposed
culvert cannot be implemented because of spacing restrictions. It is hereby
reiterated that the preservation of the integrity of this slope beneath the
foundation is imperative during construction so that the foundation bearing
capacity is maintained at the recommended value. Consequently, if 1.5H:1V
slopes cannot be achieved, a slope as steep as 1H:1V can be employed provided
an adequate slope protection scheme is used. A 0.2 m granular blanket as
illustrated in the sketch accompanying our letter dated 89 08 15 is
recommended as a cover to the slope.

As discussed, flatter slopes can perhaps be achieved by revising the
V-shape drainage ditch illustrated at the toe of the cut slope to a
rectangular trench drain system-that includes a perforated pipe wrapped in
filter fabric and entrenched in crushed stone. The flatter slope will
certainly enhance the confidence of the performance of the founding soil under
these conditions.

If you have any queries regarding the above comments or require additional
information, please do not hesitate to contact this office.

7

T. Sangiuliano, P¢ Eng.
Foundation Engineer

for

Dr. B. Iyer, P. Eng.
TS/mmj _ Sr. Foundation Engineer

7540-1478 (Rev. 10/89)



MEMORANDUM

To: V. Boehnke o 90 07 26
Head, Structural Section '
Central Building

Attn: W. Young
: Senior Structural Engineer

From: Foundation Design Section
Room 315, Central Building

Re: Final Design Drawing Review
Hwy. 407 U’pass at Martingrove Rd.
Wp. 88-78-10, Site 37-1113
District 6, Toronto

Further to your memorandum dated 1990-07-06 and previous
correspondence regarding the implications of the concrete culvert
construction behind the proposed north abutment at the
aforementioned site, this office has reviewed the submitted
drawings that identifies the proposed sequence of excavation and
construction for the two structures. The following comments are
hereby provided.

DESIGN

The proposed construction sequence scheme on dwg.3 illustrates a
0.95:1 excavation slope Dbetween the culvert and abutment
foundations. This office does not endorse such a steep slope in
the native soil particularly in close proximity of the abutment
foundation.It is therefore recommended that the 0.95:1 cut slope
identified between the compacted granular "A" pad and the box
culvert foundation be revised to 1.5H:1V and the backfill material
adjacent to the culvert (including the lst and 2nd stage backfill)
consist of granular “A" material.

In addition, the influence of applied loadings at each structure
imposed on the adjacent structure for the 1.5H:1V condition
described above was verified by this office. Based on
Steinbrenner’s method of stress determination of uniformly loaded
rectangular areas and bearing pressures as recommended in the
respective reports (see Table 1 below, it has been computed that
the abutment bearing pressure will have a negligible influence on
the culvert foundation.

Similarly, the additional stresses imposed by the bearing pressures

of the culvert on the abutment foundation were examined and found

to exist at a significant depth below the proposed abutment footing

(estimated at E1" 154.5 m). Hence no bearing capacity are

anticipated. : :
v 2



CONSTRUCTION
The method of construction illustrated dwg.3 is acceptable from a

foundation point of view and hence no additional comments provided
the design criteria discussed above are satisfied.

TABLE 1

STRUCTURE BEARING CAPACITY | FACTORED CAPACITY
at S.L.S. Type 1II (kPa) at U.L.S. (kPa)

Martingrove U’pass 350 600
Concrete Box Culvert 250 : 375

If you have any questions regarding the above comments or require
additional information, please do not hesitate to contact this
office.

T. Sangiuliano, P. Eng
Foundation Engineer

for

M. Devata, P. Eng
Chief Foundation Enigineer

TS/1h



MINISTRY OF TRANSPORTATION
M E M O R A N D UM
To: M. Devata Date: July 06, 1990
Chief Foundation Engineer
Poundation Design Section
3rd Floor, West Building
Attention: Dr. B. Iyer

From: Structural Section
' Central Region

Re: Hwy. 407 U'Pass at Martingrove Road
W.P, 88-78-10, Site 37-1113
G.W.P. 88-78~-01
District &, Toronto

Further to your memo of 1990-02-20, regarding the excavation for the box culvert
behind the north abutment and its effect on the abutment footing, please find
enclosed herewith one revised full-size set of bridge drawings.

We wish to draw your attention to Drawings #1 & #3; the latter drawing shows the
detailed construction sequence.

Wade ¥, Yﬁéng
Senior Structural Eangineer
for:

V. F. Boehnke

Head, Structural Section

WEY/vn
encls.

cc: G. Al-Bazi



mendrandum @

Ontario

To: G. Al-Bazi ' Date: 1990 02 20
Design Engineer
Structural Office
Central Region

From: Foundation Design Section
Room 315, Central Building

RE: . Hwy. 407 Underpass at Martingrove Road
W.P. 88-78-10, Site 37-73-1113
District 6, Toronto

The final drawings 1, 3 and 4 for aforementioned structure have
been reviewed by this Sectlon and the following comments are
being made.

Y. Detail <for the culvert, subexcavation, and
backfilling beside the north abutment should be
sent to this office showing slopes and granular
blanket for review.

2. A note should be inserted on Drawing 1 indicating

staging in construction and any other critical
comments regarding the above-mentioned culvert.

Dr. B. Iyer, P. Eng.
Sr. Foundation Engineer

for

’ , M. Devata, P. Eng.
BI/PM/mmj | Chief Foundation Engineer

i
75401478 (5/84)
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7540-1478 {(5/84}

® °
memorandum

Ontario

To: Mr. G.C.E. Burkhardt Date: 1989 08 15
Head, Structural Section
Central Region

Attn: W. Young
Structural Engineer

From: Foundation Design Section
Room 315, Central Building

RE: Highway 407 and Martingrove Road, Excavation
W.P. 88-78-10, Site No. 37-73-113

Regarding our discussion on 89 08 14 concerning the excavation proposal
for the North Abutment footing and the culvert crossing Martingrove
Road, we have the following comments:

The subsurface material is a cohesive glacial till with intermittent
water-bearing sand seams. During excavation, it is possible that
such seams will be intersected. To minimize the disturbance of the
bearing area for the North Abutment footing, the 1H:1V slope to the
base of the culvert excavation [EL. 160.1 - EL. 163.0] should be
treated with a layer of gravel. (Refer to attached sketch).

Dewatering should be undertaken with caution since the non-cohesive
seams are susceptible to boiling conditions. In the event that boiling
occurs, dewatering should be discontinued and our office contacted.

The proposed excavation configuration is otherwise acceptable.

If there are any questions, please advise,

BBt

B. Bennett, P. Eng.
Foundation Engineer

BB/sp

Attach.



7540-1318 {10/73

® ®
memorandum

Ontario

To: Mr. G. Al-Bazi Date: 1989 06 19
Design Engineer '
Structural Office
3501 Dufferin Street

From: Foundation Design Section
Room 315, Central Building

RE: Preliminary Drawing Review .
Hwy. 407 Underpass at Martin Grove Road
W.P. 88-78-10, Site 37-1113
District 6, Toronto

Further to your memo dated May 31, 1989,. the General Arrangement
Drawing 37-113-P1 for the aforementioned structure has been reviewed
by this section and the following comments are provided.

Forward S5lope

A 2H:IV forward slope should be indicated in the longitudinal section
both on north and south abutments.

Dewatering

As discussed in our previous memo dated March 16, 1989, some
dewatering measures will be required during the excavation. and
backfilling for the granular "A" core at north abutment since the
existing water level is higher than the proposed excavation elevation.
One method of achieving this is by carrying out oversize excavation
and pumping out water from perimeter ditches.

We have no further comments. If you have any questions, please
contact us.

.

/7;5’&0/{(&2 ’J;q

Tae C. Kim, P. Eung.
Foundation Engineer

TCK/ jb



MINILISTRY OF TRANSPORTATION

M E M O R A N DD U M

To: M. Devata Date: August 16, 1880
Foundation Design Section
Ard Floor
Central Building
Downsview

Attention: B. Bennett

From: Structural Section
Central Region

Re: W.P. 83-78-01, W.P. 8B-78-10, &ite 371113
Box Culvert Parallel to Highway 407
st Martingrove Road Bridge
Digstrict 6, Torento

Further to our discussion yesterday, please find attached sketeh showing the
cross-section at the above location. The red lines indicate the "eritical zone"
mentioned in the Foundation Investigation. The blue lines represent the limits
of excavation, if the depth of cut is copnsidered to be greater than 6 metres and
also shows the resulting culvert location (38 m from & Huy. ).

As discussed, this location is unaccaptable from a property viswpoint. At the
same time, we would prefer to avoeid shoring duriog construction if at all
possible. We are therefore proposing that the box culvert be located 55 m from b
Hwy. 407 and that the limit of excavation be represented by the vellow lines.
This proposal is based o

{a} The "eritical zone” would be disturbed even 1If there was no culvert
in order to excavate for the Granular “A' pad {black lines}.
{Possibly the critical zope was identified in the event that this
culvert was bullt after the bridge. However both items will be
built in the same contract and wresumably from the bottom {culvert)
upwards).

{b3 The depth of cut facing Hwy. 407 is less than 6 m and therefore 1:1

slopes are acceptable. (The cut slopes to the north, away from Hwy.
407 will have to be made at a 185:1 inclination).

\% AUG 17 1989
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Would vou kindly review this proposal to insure that it is acceptable? Thank

you,

If any clarvification is reguired, please pall.

e

W, F. Y :
Senior Structural Englnesr
For:

%G. €. E, Burkhardt

Head, Structural Section

WEY/LT

.. J. Klowak
G. Al-Bazi
B, Hurd {Cole Sherman)
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memorandum

Ontario

To:  Mr. G. Al-Bazi . Date: 1989 03 16
Design Engineer
‘Structural Office
3501 pufferin Street

From: Foundation Design Section
Room 315, Central Building

RE: Hwy. 407 Underpass at Martin Grove Road
W.Pp. 88-78-10, Site 37-1113
District #6, Toromto

Further to your memo dated March 9, 1989, this letter summarizes our review
on the submitted Preliminary General Arrangement Drawing Pl.

Based on our review, it is concluded that the designer generally complied
with our recommendation. However, it should be noted that a 2H:1V forward
slope be indicated in the longitudinal section both on north and south
abutments.

"It should be also noted that since the water level at the north abutment
is higher than the proposed excavation elevation, some dewatering measures
be required during the excavation and backfilling. One method of achieving
this is by carrying out excavation by means of oversize perimeter ditches
and pumping out water from the ditches.

We have no further comments. If you have any questions, please contact

us.
i T
AuChlfim
T.” C., Kim, P. Eng.
Foundation Design Engineer
TCK/us

7540-1318 (10/78!
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memorandum

Ontano
Tel: 3731

To: G.C.E. Burkhardt Date: 1988 01 22

Head, Structural Section

Central Region
Atten: W. Young
From: Foundation Design Section

Room 315, Central Building
RE: Highway 407 Underpass at Martingrove Road

W.P. 88-78-10, Site 37-73-1113
District 6, Toronto

Further to your memorandum on 1987 12 31, with the preliminary
drawing Pl for the above structure, this letter summarizes our
review on our previous investigation and recommendations for the
Highway 407 underpass at Martingrove Road.

As you are aware, the Foundation Design Section submitted a detailed
Foundation Investigation Report for this structure, W.P. 88-78-10,
1982 11 09, which included our recommendations for the two span
structure. However, it should be noted that during early 1983,

based on a preliminary General Arrangement Drawing, an additional
review was carried out for this structure. The additional
recommendations pertianing to the footing elevations of the structure
were submitted in our memoradum dated 1983 03 30, W.P. 88-78-10.

The following comments were provided in our memorandum:

1. Due to the presence of somewhat weaker soil conditions at the
proposed north and south gbutment footing locations, we
recommend that the bases of both abutment footings be lowered
to elevation of 163.0 m rather than an elevation 164.5 m at the
north abutment and an elevation 163.5 m at the south abutment.

2. At the north abutment, an alternative is to excavate to 4an
elevation of 163 m and replace with a well compacted "A" core as
shown on the attached figure, allowing the base of the footing
to remain at an elevation of 164.5 m as indicated on the
preliminary design drawing.

Based on our review for this structure, it is our opinion that the
original and additional recommendations are still applicable for

this structure. As mentioned in our previous recommendations, the
most viable alternmative is to construct the abutments and pier on the
spread footings. The following new design parameters can be

used.
Factored Capacity Allowable Capacity
at U.L.S. (kPa) at 8.L.S. Type II(kPa)
Abutments 550 300
Pier 800 450

7640 1 312.010/78)
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Alternatively, for spread footings founded on a Granular 'A' core and
constructed as per our standard, the following design parameters can
be used:

Factored Capacity Allowable Capacity

at U.L.S. (kPa) at S.L.S. Type IL (kPa)
Spread Footing
on Granular 'A’ 900 350

Core

Resistance to sliding of the abutment footings can be calculated
assuming a coefficient of friction of 0.7 between the underside
of the concrete footing and the Granular 'A' core.

The Granular 'A' or 'B' backfill to the abutments should be in
accordance with Special Provision No. 121 (dated Oct. 1983).

The following parameters are recommended for the granular backfill:

Granular 'A' Granular 'B'
Angle of Internal Friction ¢ = 35° 30°
Unit Weight (kN/m?®) P =22.8 21.2
Coefficient of Active Earth
Pressure (Ky) 0.27 0.33
Coefficient of Earth Pressure
at Rest (Ko) 0.43 0.5

If the proposed two span structure is a rigid unyielding type,
the earth pressure at rest should be used in computing lateral pressures.

The footings should be placed so as to have a minimum earth cover
of 1.2 m to allow for frost protection.

Based on our review, it is our opinion that except for the above-
mentioned changes, our other previous recommendations are appropriate
for your present design purposes.

We believe that this memorandum meets with your present requirements.
If you have any questions, please contact us.

el

T.C. Kim, P. Eng.
Project Foundation Engineer

for

M. Devata, P. Eng.
Chief Foundations Engineer
TCK/mm j (East)

¢c.c. = K. Bassi
J. Klowak
B. Steeves
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THE MINISTRY OF TRANSPORTATION .
MEMORANDUM

TO: Mr. M. Devata DATE : 1987~12~31
Chief Foundation Engineer -~ East Central Region
Central Building

FROM: Structural Section - Central Region KS;N

RE: Highway 407 Underpass at Martingrove Road
W.P. 88-78-10, Site 37-73-1113 District 6, Toronto

A Foundation Investigation Report was prepared by your office for the above
structure on 1982-11-09. Due to the reactivation of the Hwy 407 project,
we are requesting that vou review this report in light of the information
below and possible updated procedures to determine if any additions or
revisions are necessary.

Subsequent to the initial Foundation Request in 1982, the variable gore
area on the bridge was eliminated resulting in a constant 20 m wide
structure. The span lengths were not changed (40+m and 36+m) nor was the
structure type (voided cast in place concrete slab).

Since reactivation of the project, we have been informed by Regional
Planning & Design that the location, spans etc., of the bridge has not
changed. The Martingrove Road - Steeles Avenue intersection to the south
has been reconstructed in the interim but this will have no effect on the
final bridge location.

We wish however, to draw your attention to a couplie matters. In early
1983, a preliminary General Arrangement Drawing was prepared by Cole,
Sherman & Associates., A copy is attached for your information. This
drawing indicates underside of footing elevations (assuming 1 metre thick
footings) as follows:

North Abutment 164.5
Pier 161.0
South Abutment 163.5

Comparing these elevations with the s0il strata information, it appears
that the footing elevation for the north and south abutment coincide with a
zone of reduced 'N' values. (At the pier, this is not the case). Would
the design bearing pressures and other recommendations still be applicable?

We would appreciate your comments and any reguired revisions by 1988-02-28.

Please call if additional information is required.

WrY/if Structural Engineer

¢.c. J. Klowak for:
B. Steeves G.C.E. Burkhardt

B. Hurd (Cole, Sherman) Head, Structural Section
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To:

From:

‘Re:

7540-1318 {10/78)

¢

Ontario

Mr, W, L, Lin, Date: 83 03 30
Design Engineer {Central),
Structural Office

Pavement & Foundation Design Section
Room 315, Central Bldg.,
Downsview

Highway 407 Underpass

at Martin Grove Road,

W.P, 88-78-10, Site 37-73~1113
District 6, Toronto

Ye have reviewed the preliminary drawing Pl for the above project
and provide the following comments:

1) Due to the presence of somewhat weaker soil conditions
at the proposed north and south abutment footing
locations, we recommend that the bases of both
abutment footings be lowered to elevation 163 rather
than elevation 164.5 at the north abutment and
elevation 163.5 at the south abutment.

2) At the north abutment, an alternative is to excavate
to elevation 163 and replace with a well compacted
granular "A'" pad, allowing the base of the footing to
remain at elevation 164.5 as indicated on the preliminary
design drawing.

Aoy

M. Devata, P. Eng.
Senior Foundationsg
Engineer

KC:MD:bg
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, 75401218 (1 0/78})

Ontario

memorandun‘( v*’““‘“ﬁ“"
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55\:?& UV(I

M:U« MQ })ﬁm’kag D = o e L !
Senior Foundations Engineer, )
Pavement and Foundation
Design Section, Room 315,
Central Building, Downsview.

Central Region

RE: Highway 407 Underpass at Martingrove Boad,
WaP. B8-76~10, Site 37«T3=-1113,

Distriect 6, Toronto

A Poundation Request is required for above structure., The above
proposed bridge will be located on realigned Maxrtingrove Road,
some 16 m east of the existing road,

The deck width will accommodate two %.5 m lanes per direction plus
1.0 m shoulder and 1.5 m sidewalk, at each gide. In addition, a
variable gore ares (0 to 2+ m max.) will separate the N.B. from the
$.B. lanes. This will be reflected in an abutment 22+ m wide at
north gide and 20 + m wide at south side.

The structure deck will be of the casieineplace post tension type,
with north and south spans of respectively 40 + m and 36 + m. A
centre pier will be located within the Highway 407 median.

Approximate foobting locations have been located in red on the abtached
two prints of drawing 558181 as prepared by Cole, Sherman and
Associates, Consulting Bngineers., These drawings also show approximate
profiles for Highway 407 and relocated Martingrove Hoad, along with
existing grouwnd lines,

Both alignments have been co-ordinated.

Construction will be done in the clear as Highway 407 will not be
operational and Martingrove will be detoured along the west gide of
the construction site.

The completed deck will be open to traffic as soon as the relocated
Maxtingrove approaches are consbructed,

Ho underground utilities have been detected at above location.
Permisgion to enter the property in gquestion should be obitained from
¥.G.8.  We recommend you 1o contact Mr. Leaaon.(?mmﬁarﬁy fomae) o
know details of possible tenants, ete. &a&§«jqwg

To comply with present scheduling, kindly note thait the Foundation
Report should be ready by 1982-10-11.

Pleage call us if azdditional information is reguived.

MDB2 3 M.D, Bendayan,
Attach. Senior Structural Engin&am,
for:
Calle Ru :ﬁ’i‘f}ﬁgibhﬁ)ﬂ G_‘ . A
R Kunkel C.E, Burkhardt,

Head, Structural Sectlion.
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