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-Flard-Bite Point Model HP-77600-B
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Print This Drawing

ASSOCIATED PILE & FITTING CORP.
P.O. Box 1048, Clifton, NJ 07014-1048

PHONE: 973-773-8400 / FAX: 973-773-8442 / TOLL FREE: 800-526-9047
EMAIL: associatedpile@aol.com / WEBSITE: www.associatedpile.com

HARD-BITE™
o 73/89
Dimensions.. Installation Instructions
. . BOTTOM VIEW [}
ToP view E i HARD-BITE POINT MODEL HP-77600-8
B - .

p—d 7- Fit point ont the end of a square eut pile end.
B 2. Weld paint to the pile In either Fi3t or vertical

|!£ « . position using E60 or EFOXX glectiogas.
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Sangiuliano, Tony (MTO)

From: Sangiuliano, Tony (MTO)

Sent: July 7, 2003 3:13 PM

To: Birch, Neil (MTO)

Cc: Polson, Ken (MTO); Dundas, Dave (MTO)
Subject: RE: Piling Update at Reg. Rd. 29

Neil:

The Hard Bite APF model HP 77600 rock points are considered as acceptable alternative rock points for the new piles to
be installed on this particular project.

Tony
----- Original Message-----
From: Birch, Neil (MTO)
Sent: July 7, 2003 3:05 PM
To: Sangiuliano, Tony (MTO)
Cc: Polson, Ken (MTO)

Subject: Piling Update at Reg. Rd. 29
Tony:
Just an update regarding our piling issue at Reg. Rd 29 Contract 2001-0002.

We have successfully negotiated a price for the new piles to be installed. We have also negotiated extraction costs
and retapping prices too.

However, we have not as of 3.00 pm received word back from the designer regarding the use of Hard Bite APF
model HP 77600 rock points.

In order to mitigate our growing delay costs to the contractor we had indicated to the contractor we would give him
final instructions on all the details by 4.00 pm today.

Does Foundations support/recommend the use of the above note rock points?

Neil
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Category / H Pile Accessories / H Pile Points /

Click here to sign
up to receive our HP-77750-B
FREE Technical
Bulletins by email.

The APF Hard-Bite point with integrally cast cutting teeth, breaks debris and boulders.
cut into ledge rock for full bearing. They get a secure toe-hold on rock; even those thal
steeply in relation to the pile axis. Typically, this design will allow for maximum penetre

Available in grade ASTM A-27 65/35 or higher strength grades.

Product Code: 001

| Home | Company Overview | Our Advantage | Request Information |
| Our Products | Product Search |

Associated Pile & Fitting Corp. « Box 1048, Clifton, NJ 07014
973-773-8400, Fax: 973-773-8442 or Call toll free - 1-800-526-9047

© Copyright 2000 Associated Pile . Created and maintained by Worldsites.
This site is optimized for Netscape 4 and Internet Explorer 5 or higher. Please download an updated version now.
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June 20, 2003

Ministry of Transportation Ontario
355 Counter Street, Postal Bag 4000
Kingston Ontario

K71, 5A3

Attention:  Mr. Louis Tay, P. Eng,

RE: HIGHWAY 417 - CR29 STRUCTURE
NON-CONFORMING PILES, SOUTH ABUTMENT
WP 128.92.00 / 482-90-00
OUR FILE: W.0. 4209

Dear Sit:

In responsc to your recent correspondence and our telephone discussions
including the conference call of Junel7, 2003, we are pleased to provide the
following comments' with respect to the nomeconforming piles at the south
abutment.

.

As directed, we have not commented on the reasons why difficulties
may have been encountered during driving and hence have not
responded to any of the issues raised in Trow 's letter of June 2, 2003 to
Deep Foundations Contractors Inc. This should not be intetpreted as
agreement or disagreement with the issues raised in that letter,

As directed, we have not commented on which piles are, or are not
"conforming”.  Others have made this determination. It is our
understanding that south abutment pile numbers 2, 3, 9, 10, 12, 16, 21,
23, 30, 21, 32, 39 and 45 (a total of 13 piles) have been deemed to be
non-conforming by others. We also understand that pile number 5 in
the southcast retaining wall is also non-conforming. Accordingly, all
comments made herein address only these 14 piles.

McCormick Rankin Corporation has retained the services of Goldar
Associates Limited to provide geotechnical / foundations expertise
regarding the Minmistry's requests.  McCormiek Raokin has relied
entirely upon their expertise with respect to the geotechnical /
foundations aspects of our response.

CONSULTANTS IN TRANSPORTATION

1145 Hunt Clud Road, Suila 300 Ouawa, Ontario Canade K1V (5
Tel (6100 7362200 bax: (1) 736-8710 E-mail: erveolt@mr s Web: wwwanre.co
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Mr. Louis Tay, P. Eng. -2- June 20, 2003

. We have appended a copy of a facsimile transmission from Golder Associates dated June
1%h, 2003. In this comrespondence, Golder Associates reviews the advantages and
disadvantages of 6 different options for addressing the non-conforming piles. Several of
the options require that the same or all of the existing non-conforming piles be extracted.
Golder Associates has included a discussion of the issues swrrounding pile extraction at
this site. They are of the opinion that pile extraction can be accomplished without
significantly disturbing the subsurface soils and given the conatraints on the pile spacing,
indicate that options necessitating pile extraction have distiner advantages over those
option that do not require pile extraction. ’

From a structural perspective, there are no redundant piles in the system. Furthermore,
any replacement piles must be driven to the same bauer and must be offset the same
digtance from the front face of the abutment footing as thosc that they are replacing.
With the exception of pile 45 and pile number 5 in the southeast retaining wall, the
spacing of the subject piles is either 1200 mm or 1350 mm. The OHBDC 91, the design
code of record, indicates a minimum pile spacing of approximately 1 m for the conditions
at this site. The CHBDC reduces this minimum to 750 mm. If a replacement pile is
driven midway between two piles, the resulting spacing would cither be 600 or 675 mm,
less than the minimum stated in either code. If 2 replacement pile is driven immediately
adjacent to the non-conforming pile and the non-conforming pile cut-off below the
bottom of footing elevation, the resulting pile spacing wovld be ejther 860 mm or 1040

mm, in compliance with the CHBDC restrictions but not always with the OHBDC 91
restrictions.

With such a pile arrangement, the replacement pile would be in virtual contact with the
nos-conforming pile and hence any bends, deflections, or damage to the von-conforming
pile would likely influence the alignment and/or set of the replacement pile. For this
reasoq, it is not recommended that a replacement pile be driven immediately adjacent 1o

(in virmal contact with) a non-conforming pile without first extracting the non-
conforming pile.

For south abutment pile 45 and pile 5 of the southeast retaining wall there is an
oppartunity to drive 2 replacement pile offset S00 mm from the non-conforming pile and
still excead the minimum pile spacing required by the code. We have indicated poscible
locations for replacement pilcs for these two non-conforming piles on the appended plan.
1f replacement piles were to be diven in these Jocations, we recommend that the adjacent
non-conforming piles be cut-off 300 mm below the bottom of footing clevation.

ershg algo
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Mr. Louis Tay, P. Eag. -3 June 20, 2003

For Options 1 end 2 described in Golder Associates facsimile, all piles except number 45
and 5 (referred 10 above) would be redriven in the same location and to the same batter as
that shown on the original contract drawings. We have not included a layout for Options
3, 4, 5 and 6 since these Options do not result in a feasible pile spacing that is in
conformance with the CHBDC or the OHBDC (refer to the above discussion of potential
locations for replacement piles).

. We have estimated the cost associated with the various options without consideration of
any potential claims 10 be made by the contractor, We are not party to the administration
of the contract or all of the driving records or derails of the driving. As such, we are not
in position to commment on the validity of any claims that may be associated with any of
the options presented in Goider Associates facsimile. The costs presentad are only those
estimated for the material supply and installation at current market rates.

The cost for driving an HP310x110 pile section (taken from HICO) is estimated to be
$110/m. (We are not privy to the contract price for this ittem). On the Laurier Bridge
reconstruction project currently underway in Ottawa. the contractor recemtly quoted an
additional $45/m for the supply of HP 360 x 152 piles. The cost for rock points is
estimated to be $300/each. We would expect that the Ministry would seek some credit
from the Contractor for the omission of the driving shoes if they were to be replaced with
rock points but the contractor may not offer much in this respect.  The piles at the south
abutment are approximately /4 m in length. Costs associated with pile extraction are
those associated with removing the hammer from the crane and then reattaching it plus a
very small amount of time to extract each pile. We estimate thac all 14 piles could be
extracted jn one day. This estimate includes the time required (o change the hammer and
reinstall it following the extraction of all piles. Hence extraction costs should be less than
$3000. There maybe some possibility to reuse portions of the extracted p:les. If this is
80, credits could be sought from the contractor,

. From Golder Associates table of advantages and disadvantages, it can be seen that there

arc several advantages to Option 2 whilc its only disadvantage is that associated with
cOst.

. We draw the Ministry's attention to the need to exercise care in driving the piles and refer

to SP 903801 dated March 2001 as the governing specification for driving the piles for
this project.

We trust that this discussion of options for remedja) action to address the non-conforming piles
at the above-noted site assists the Ministry in reaching a decision as to the appropriate course of
action. We would be pleased to expand on any aspect of this submission or answer any
questions you may have. We will provide comment on whether there is a need to modify the

piling procedures for the Highway 417 - CR 22 structure in light of the difficulties encountered
at the CR 29 site shortly under separate Jetterhead.

w4
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Mr. Lovis Tay, P. Eng. e4- June 20, 2003
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Yours very truly,

AS.Wmg, P Bng. J. David Miller, P. Eng.

‘e.c.  Mr. Murty Devata, P. Eng.
Mr. Fin Heffernan, P. Eng.

LAW,0. # Directoce\W209 Rwy 417 county of 22 t 20\d2M926w Nom-conf Pitexdoe
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TECHNICAL MEMORANDUM og ! '

Goider Associates Lid.

23%0 Arpemis Road Talephone: 908-367-4444
" Mississougn, ON, Cynada LSN 5Z7 Fax Access: 903-567-6561

TO: Tony Wing DATE: June 20, 2003

BIBESEZ3IPIB OL 8L2G BbL €19

MeComulek Rankin Corporation
1145 Huat Club Road, Suite 300
Ottawa, Ontario KIV 0Y3

FROM:  Murty Devsta/Fin Heffernan JORNO:  (01-2026 (5001)
RE: Replacement of Piles

South Abatment

RR. #29 Bridge

Amprior, Ontaria

Sent by Fux

On comnpilating the piling work at the abave site. some 13 piles at the south sbutment were
labelied as “non-3ct”. Some of those piles were driven hard onto the bedrock and the movement
was probably the resuit of some damage of the pile tip. Other piles did not meel significant
resistance and it wae believad that theze Battured piles were sliding on the bedrock. This later
group iz of concer and remedial action is propused. New piles could be driven adjacent 10 these
piles if sufficicnt spoce is available or the piles could be extracted and new piles driven in their
place. 17 the piles sre oxtracted the tip should he examined 10 see what damage has taken place
and to detarmine whether the pile is re-nsoble,

The H. piles sre small displacement in nature and reworking of the clsy cither by extroction and
ro-driving or by driving new piles should be minor. Also, we are ot bearing on this reworked

soil.

The pile spacing should be in compliance with CHBDC requirements.

OFACES ACROSS NORTH AMERICA, S0UTH AMERICA, EUROPE, ASIA. AUSTRALASIA

UMYULlLO 301440 3DLW ¥4 £1:8
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Mr. Tony Wing, P.Eng.

MeCorinick Rankin Corporation

! e GOLDER s

(MICK RANKIN

.2-

June 20, 2003
001-2026 (5001)

The options for replacement piles at this south abutment are as follows:

()P’I‘ION
Option ]
Fxtract the non-set piles
and cut-off  the

dumaged porion of the
tip. Attach a rock point
and redrive.

Pilo apacing will be maintained
as per the original swucturnl
design as per OHBDC cesipn
comments.

Rock point may prevent possible
sliding along the rock surface.
Extructing the pile provides an
opportunity o assess  the
condition of the nan-set pile.

Additienal costs for cxtracting
plies. Extra cost for rock points
and possible supply delays. Cost
of possible splicing extra pile
leagth to he added for the darmaged
portion of the pife. If the piie is
bent in the original driving the cut-
off portion may be of gigrifieant

lenggh,

Opiion 2

Extract the nan-set pites

‘Yand replace with a

heavicr seetion  pile
fitted
with standard driving

shoes similar to the one

Pile spacing will be similar o
the present design satislying the
OHBDC requirements. Heavier
pile section minimizes the
dumuge 1o the pile tip and less
chances of sliding on the level
bedrock surface. Exteacting tho
pile provides an opponunity to

Cost for extracting the aon-sct pile.
Additional cost for cupply and
drive  heavier pile  2ection
(360 x 152) with driving shoes.

Drive a new swel H pile
(310 x 110) fined with
standard MTO driving
shoe adjacent 1o the
existing non-set pife.

require  vemoval and  thereby
SOME COST Savings.

;?;?,::r 310 110-smel assess the condition of the non-
' sar pile.  No supply delays of
rock points.
Option 3 Existing noneset pile noed non | Additional cost of supply and drive

new pile (310 110) and the
driving shwoes. I pile is driven 100
close 1o the existing one possible
intacfarance with tha exiiling non-
em pile. Carclul driving control o
orevent stiding.  Pile spacing may
not satisfy OHBDC or CHBDC
requirements.

Oprion 4

Drive 2 naew hetvier
steel H pile (360 x 152)
adjacent & the non-set
pile fitied wirth standard
ariving shoee.

B16ESE29IVI6 OL 8425 82 £19

No suppiy detays of rock points.

Bxisring non-set pile need not
require  removal and  thereby
s6ms cONR auvings. Hesvier pile
section minimize the damage to
the pife and kss possibilities of
sliding along the level bedrock
surfacc, Proven  sucoesy
elsewhere i Otawn  (Lugrier
Avenue Pridue) where hanvier
pile (360 x 152) loss prane (o
bending installed withowt any !
sliding on the bedrock surface.

Additionnl cos: for supply and
drive heavice steel H
(360 = 152) with aandard driving
shoes. 1f pile is driven two clost to
the existing  one  possthle
interference with the existing none
set pile. Pilc spacing may not
satisfy OHDBDC  or CHBOC
requUIrCICRTR.

pile .

Golder Assotintes

YMBLLO 3IDI1440 3A0LW ¥4 £1:8

088819151 ‘ MW, 24980anf S5

£€@.£2 NNr



Bl,80°d

Mr. Tony Wing, P.Eng,
MeCormick Rankin Corporation -3-

SR 10, 002, 2059 gqupen MICK RARKLN wsrsie: (@) 80 9450w

June 20, 2003
001-2026 (3001)

T ADVANTAGES

Option 5 Existing non-sot pilc need not
- ¥ Drive a new stex} H pile require romoval and therehy
‘B010=110) fited with SOMC oSt SAVINGS. .RMR |.)0Ill\t

mk poin( adjaocht 1 | MY prevent possible  sitding

T DISADVANTAGES
i

Additional cost for supply and
drive new pile (310 x 110) with
rock point. If pile is driven too
close to the existing one possible

A son (360 x 152) | Some cost savings. Tht_helwifr
't":t‘;dm:r‘:; (rockxpoiiz pike scction and rack points will
adjacent 10 the existing
non-set pile.

provide additlonal assurance 1o
prevent Sliding along the rock
surface,

MSD/FIH/mmb

. along the rock sucfuce. interferenee wath the existing oan.
?:e existing  don-iet set pite. Possible supply delays of
rook points — pild spacing may not
stiefy OHBRDC  or  CHBDC

requirernents.
- HT‘),ukma‘ Gxisting non-mst pile need not | Additional cost for supply #nd
Drive & ncw hesvier require removal and Lhereby | drive heavier  pile  seclion:

(360 = 152) fitted with ruck puinta.

Possible supply delays of rock
points. {f pile is driven too close to
the eximing one  possible
imerference with the exlsting non-
set pile. Pile spacing may not
satisfy OHBDC or CHBDC

g AT ALK A TI01 3035 Aven #3ill: syt Y - treh s - Aupiaceiid of pdat b

Galder Associates
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PILE TO BE CUT—OFF 300mm
BELOW BOTTOM OF FOOTING

SOUTHEAST RETAINING WALL
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June 20, 2003

Minstry of Transportation Ontario
355 Counter Street, Postal Bag 4000
Kingston Ontario

K7L SA3

Attention: Mr. Louis Tay, P. Eng.

RE: HIGHWAY 417 « CR29 STRUCTURE
NON-CONFORMING PILES, SOUTH ABUTMENT

| WP 128-92-00 / 452-90-00

OUR FILE: W.0. 4209

" Dear Sir:

In responsc w your recent correspondence and our telephone discussions
including the conference call of Junel7, 2003, we are pleased to provide the
following comments' with respect to the non-conforming piles at the south
abutinent.

¢ As directed, we have not commented on the reasons why difficulties
may have been encountered during driving and hence have not
responded to any of the issues raised in Trow 's lettar of June 2, 2003 to
Deep Foundations Contractors Inc, This shouid not be interpreted as
agreement or disagreement with the issues raised in that letter.

. As directed, we have not commented on which piles ave, or are not
"conforming”. Others have made this determination. It is our
understanding that south abutment pile nurubers 2, 3, 9, 10, 12, 16, 21,

] 23, 30, 21. 32, 39 and 45 (a total of 13 piles) have been deemed to be

non-conforming by others. We also understand that pile number 3 in

the southecast retaining wall is also non-conforming. Accordingly, all
comments made herein address only these 14 piles.

. McCormick Rankin Corporation has retaived the services of Golder
Associates Limited to provide geotechnical / foundations expertise
regarding the Mimistry's requests.  McCormiek Rankin has relied
entirely upon their expertise with respect to the geotechnical /

foundations aspects of our response.
{ w2
McCORMICK CONSUITANTS IN TEANSPORTATION
RANKIN 1145 Hunt Clud Road, Swilu 300 Onawa, Ontatie Canads K1v O3
CORPORATION Teh (610) 7362200 bae: (613} 7368710 Emaik awe-oi@mres Wb wwaame £
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Mr. Louis Tay, P. Eng. -2- June 20, 2003

We have appended a copy of a facsimile trensmission from Golder Associates dated June
19th, 2003. In this correspondence, Golder Associates reviews the advantages and
disadvantages of 6 different options for addressing the non-conforming piles. Several of
the options require that the same or all of the existing non-conforming piles be extracted.
Golder Associates bas included a discussion of the issues surrounding pile extraction at
this site. They are of the opinion that pile extraction ¢an be accomplished without
significamly disturbing the subsurface soils and given the constraints on the pile spacing,
indicate thet options necessitating pile extraction have distinct advantages over those
option that 3o not require pile extraction.

From a structural perspective, there are no redundant piles in the sysiemn.  Furtherroore,
any replacement piles must be driven to the same batter and must be offset the same
distance from the front face of the abutment footing as thosc that they are replacing.
With the exception of pile 45 and pile number 5 in the southeast retaining wall, the
spacing of the subject piles is either 1200 mm or 1350 mm. The OHBDC 91, the design
code of record, indicates a minimum pile spacing of approximately 1 m for the conditions
at this gite,. The CHBDC reduces this minimum to 750 mm. If a replacement pile is
driven midway between two piles, the resulting spacing would either be 600 or 675 mm,
Jess than the minimum stated in either code, If 2 replacement pile is driven immediately
adjacent to the non-conforming pile and the non-conforming pile cut-off below the
bottom of footing elevation, the resulting pile spacing would be either 890 mm or 1040

mm, in compliance with the CHBDC restrictions but not always with the OHBDC 91
resttictions.

With such a pile arrangement, the replacement pile would be in virtual contact with the
nos~conforming pile and hence any bends, deflections. or damage to the pop-conforming
pile would likely influence the alignment and/or set of the repiacement pile. For this
reason, it is not recommended that & replacement pile be driven immediately adjacent to

(in virmal contact with) 8 non-conforming pile without first extracting the non-
conforming pile.
R

For south abutment pile and pile %f the southeast retaining wall there is an
opportunity to drive 2 replacement pile offset 500 mm from the non-conforming pile and
§till excead the minimum pile spacing required by the code. We have indicated possible
locations for replacement piles for these two non-conforming piles on the appended plan,
Tf replacement piles were to be diiven in these locations, we recommend that the adjacent
non-conforming piles be cut-off 300 mm below the bottom of footing elevation.

w3
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Mr. Louis Tay, P. Eng. -3 June 20, 2003

For Options 1 and 2 described in Golder Associates facsimile, all piles except number 45
and 5 (referred to above) would be redriven in the same location and to the same batter as
that shown on the original contract drawings. We have not included a layout for Options
3, 4, 5 and 6 since these Options do not result in a feasible pile spacing that is in
conformance with the CHBDC or the OHBDC (refer to the above discussion of potential
locations for replacement piles).

We have estimated the cost associated with the various options without consideration of
any potential claims to be made by the contractor. We are not party to the administration
of the contract or all of the driving records or deails of the driving. As such, we are not
in position to comment on the validity of any claims that may be associated with any of
the options presented in Golder Associates facsimilc. The costs presented are only those
estimated for the material supply and installation at current market rates.

The cost for driving an HP310x110 pile section (taken from HICO) is cstimated to be
$110/m. (We are not privy 10 the contract price for this item). On the Lavrier Bridge
reconstrction project currently underway in Ottawa. the contractor recemtly quoted 2n
additional $45/m for the supply of HP 360 x 152 piles. The cost for cock points is
estimated to be $300/cach. We would expect that the Ministry would seek some credit
from the Contractor for the omission of the driving shoes if they were to be replaced with
rock points but the contractor may not offer much in this respect.  The piles at the south
abutment arc approximately 14 m in length, Costs associated with pile extraction are
those associated with removing the hammer from the crane and then reattaching it plus a
very small amount of time to extract each pile. We estimate that afl 14 piles could be
extracted in one day. This estimate includes the time required to change the hapuner and
reinstall it following the extraction of all piles. Hence extraction costs should be less than
$3000, There maybe some possibility to reuse portions of the extracted piles. If this is
90, credits could be sought from the contractor.

From Golder Associates table of sdvantages and disadvantages, it can be seen that there
are severzl advantages to Option 2 whilc its only disadvantage is that associated with
cost.

We draw the Ministry's attention to the need to exercise care in driving the piles and refer
to SP 903501 dated March 2001 as the governing specification for driving the piles for
this project.

We trust that this discussion of options for remedjal action to address the non-conforming piles
at the above-noted site assists the Ministry in reaching a decision as to the appropriate course of
action. We would be pleased to expand on any aspect of this submission or answer any
questions you may have. We will provide comment on whether there is 2 need to modify the

piling procedures for the Highway 417 - CR 22 structure in light of the difficulties encountered
at the CR 29 site shortly under separate Jetterhead. ,
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Mr, Louis Tay. P. Evg. v4- June 20, 2003

J. David Miller, P- Eng.

‘ec.  Mr. Mutty Devata, P, Eng.
Mr. Fin Heffernan, P. Eng.
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A S08687915: . WL 565817 Twmbra
TECHNICAL MEMORANDUM og g g
Goider Associates Lid.
2150 Argeimis Road Talephone: 90S-367-4444
© Mississnugn, ON, Canada LSN 5Z7 Fax Access; 908-567-6561
T0: Tony Wing DATE: June 20, 2003
MeComilek Rankin Corporation

1185 Hunt Club Read, Suite 300
Ottawa, Ontario K1V 0Y3

FROM: Murty Devata/Fin Heffernan JOBNO:  001-2026 (5001)
RE: Repiacement of Piles
South Abwtment
RXR. #29 Bridge
Amprior, Ontaria
Sent by Fux

On completing the piling work at the abave site. some 13 piles at the south sbutment were Cowm .y

Jabelled as “non-3ct”. Same of these pites were driven hard omo the bedrock and the moverment " l'sl-‘ sl
was probably the result of some damage of the pile tip. Ogher piles did not meel signifteant w)
vasistance and it wae befievad thar thete batwred piles were sfiding on the bedrock. This laner

group iz of concem and remedial action is propused. New piles could be driven adjacent 10 these

piles if sufficicnt space is svailable or the piles could be extracted and new piles driven in their

place. 17 the piles sre oxtracted the tip should he examined o sae what damage has taken place

and 1o determing whether the pile is re-usable.

The H. piles sre smali displacement in nature and reworking of the clay ¢ither by extraction and

rodtiving or by driving new piles should he minor. Also, we are fol bearing on this reworked
soil. \
Yo
The pile spacing should be in compliance with CHBDC requirements. ‘\,.,,Q
\ate

el O
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Mr. Tony Wing, P.Eng.

MecConnick Raakin Corporation

ICK RANKIN
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s083879151

June 26, 2003
001-2026 (5001)

The options for replacement piles at this south abutment are as foltows:

!
Tixtract the non-set piles
and cut-off the

dmmaged poriion of the
tip. Attach a rock point
and redrive.

ADVANTAGES

Pile apacing will be maintained
as per the originsl swuctural
design as per OHBDC design
comments.

Rock point may prevent possible
stiding along the rock surface.
Extracting the pile provides an
oppottunity o ageess  the
condition of the non-set pile.

Additional conts fer cxtracting
plies. Extra cost for rock points
and possible supply delays. Cost
of possible splicing extra pile
leagth to be added for the damaged
portion of the pife. If the piie is
bent in the original driving the sut-
off portion may be of sigrifieant

lengeh.

Opiion 2
Extrnct the non-set pites

‘Uand replace with a

Yie 3460 (52

hosvicr section  pile
fitted
with standard driving
shoes similar to the one
nsed for 310 x 110-stmel
H pites.

Pile spacing will be similar o
the present design satislying the
OHBDC requirements. Heavier
pile  section minimizes the
damauge lo The pile tip and less
chanses of sliding on the level
bedrock surface. Extracting the
pile provides an opporunity fo
assoss the condition of the non-
set pile. No supply delays of
rock points.

Cast for extracting the nonwsct pile.
Additienal cost far cupply and
drive heavier pile  settion
(360 x 152) with driving shoes,

Option 3

Drive a new swel H pile
(310 110) fired with
standard MTO driving
shoe sdjacent to Lhe

Existing noneset pile noed nom
require removal and thereby
SOME COST Savings.

Additianal cost of supply and drive
new pile (310 110) and the
driving shoes. IF pile is driven too
close tn the existing one possible
intacfavance with the existing non-

existing non-set pilc. am pile. Carcful driving control o
nrevent sliding.  Pile spacing may
not satisfy OHBDC or CHBDC
reyuirements.

Option 4 Bxisring nonsset pile need nol | Additionsl cost for supply and

Drve 1 aew hetvier
steel H pile (360 x 152)
adjncent te the son-pet
pile fitted with stendard
driving shoes.

require  removal and  thereby
6Mms oSt auvings. Hesvier pilv
section minimize the damage to
the pite and luss possibilities of
sliding along the level bedrock
surface. Praven  success
elsewhere i Otrawa  (Lagrier
Avenue Pridue) where heovier

drive heavier steel M pile
(360 = 152) with mandard driving
shoes. If pile ix driven o clost to
the existing  one  possible
interference with the existing nome
set pik. Pilc specing mey it
satisly OMBDC o CHBOC
PELUITCINGATS.

pile (360 x 152) loss prone (0,
bending installed without any !
stiding on the bedrock surface.

i No suppix detays of rock polms.

616885828116 01 8425 8FL €19

Golder Assotintes
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sON 70 2002, 2093 Moo oem MC'ICK RANK IR sasssreLs: . KC. 349507 G851

June 20, 2003
Mr. Tony Wing, P.Eng. . ol 112026 o
MeCormick Rankin Corporation -3-

T DISADVANTAGES

5  Existi “eo oile nood not | Additional cost for supply and

Op.cion: ; f;ﬁr:c mo?;t pﬂl\d thereby | drive new pile (310_x H.O) with
%I Drive 3 new y2ee) pr‘c somc cogt savings. Rock point | rock point. If .Bl.lﬂ iy driven 100
foroni10) fited vt may prevent possible  sliding | close 1o the existing one 'possoble
rock poini adjacont 10 along the rock surfuce. interierenes w?ﬂ\ the existing nan-
e  existing  nOM-tel sct pite. Possible supply delays of
pile. rook points — pils spasing msy not

ADVANTAGES

ratiefy OHBIDC “or

g e
fxisting nonwmit pile need not | Additional cost for.suwhf an
O’" fon & : 1;‘:}'uh'e'é removal and  Lhercby | drive  heavier Psle section
s fDrive @ now heavier st savings. The heavier | (360 = 152) fitted with rock puinta.
Y e e ey | pile ovion and rock poias will | Possbe suppy delaye of reck
« § fined with rock poimt provide addiflonal assurance 10 | points. If pile Is driven too close t
adjacent o the existing | © o Sliding along the rock |the  eximing one  possible
non-set pile. surface. imerference with the existing non-
' st pile.  Pils spacing way nan
salisfy OWBDC or CHBOC

requirements.
M

MSD/FIH/mmh
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Sangiuliano, Tony (MTO)

To: Birch, Neil (MTO); Tay, Louis (MTO)
Cc: Dundas, Dave (MTO)

Subject: RR 29 Piling - Contract 2001-0002
Gentlemen:

As requested in your fax covering letter dated June 16, 2003, we have reviewed Golder's letter dated June 13th, 2003
regarding the piling at RR 29. We concur with Louis Tay's comments expressed in his email dated June 16, 2003 that
the Prime Consultant should review Golder's recommendations within the context of defining the foundation problem and
then developing solutions to solve the problem. Alternatives should be assessed and evaluated and the most technically
feasible, timely and cost effective solution should be recommended following a comparison of the alternatives. The need
for the extraction of the piles should be assessed, explained and justified as part of a alternative solution.

We trust these comments are sufficient for your purposes.

If you have any questions, please do not hesitate to contact our office.

Tony



Sangiuliano, Tony (MTO)

To: Dundas, Dave (MTO)
Subject: FW: Hwy 417 / RR 29 South Abutment piles
Dave:

I concur with Louis Tay's comments. Golder's recommendations should be submitted to the Prime Consultant and the
Prime Consultant should then review within the context of defining the foundation problem and then developing solutions
for solving the problem. Alternatives should be assessed and evaluated and the most technically feasible, timely and
cost effective solution should be recommended following a comparison of the alternatives. Is the extraction really
necessary. If so, this should be explained and justified as part of a solution.

Tony

From: Sangiuliano, Domenic (MTO)

Sent: June 17, 2003 7:34 AM

To: Sangiuliano, Tony (MTO)

Subject: FW: Hwy 417 / RR 29 South Abutment piles

From: Tay, Louis (MTO)

Sent: June 16, 2003 4:43 PM

To: Tony Wing, McCormick Rankin'; 'David Miller, McCormick Rankin'

Cc: Sangiuliano, Domenic (MTO); Kleywegt, Harold (MTO); Birch, Neil (MTO); Polson, Ken (MTO)
Subject: Hwy 417 / RR 29 South Abutment piles

David,

I have reviewed the June 13, 2003 letter from Golder to McCormick Rankin with respect to the non-set piles at Regional
Road 29.

This letter was faxed to the ministry with no covering letter from McCormick Rankin, therefore | wonder if McCormick
Rankin endorses the recommendations by the subconsultant Golder.

My comments on the lettter are as follows.

The ministry is vulnerable to delay claims at the moment as the piling subcontractor has moved off the site. We were
hoping to receive a recommended solution. Extracting four piles for analysis may not be the most practical approach
given the potential delays. | suggest that McCormick Rankin review this and consider that the ministry wishes to find a
solution that will be timely, economical and feasible. If in fact it is absolutely essential to extract the piles to arrive at this
solution please provide the reasoning.

In the future the ministry would like to receive the recommendations from the prime consultant McCormick Rankin. | look
forward to your response.

Louis Tay



JUN 16’83 14:12 FR MTCE QFFICE OTTRAWA 613 748 5278 TO 914162353919 P.B1,83

mars, | . Ontario
FAX COVER SHEET

DATE; iu\k&;‘—; \(a/csl

Towu»ﬂ a\

OFFICE: guwg) w(ruams

PHONE: FAX

FROM: Neil Birch
CCO Eastern Region
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MESSAGE: .
(.a - \-A - . — !, : ., —A—QQO

(oo ' Y- Vol g
DA VY =8 .._‘Q—_\. LC) I\VQLAL.SEC— \Q s

%Mw

'-.-\.-.\"\ G r\'\Q_\ ﬂ Ja)

— Ll X

N

) : )

NUMBER OF PAGES (INC. COVER SHEET) %

IF TRANSMISSION IS NOT RECEIVED CORRECTLY PLEASE CONTACT SENDER



CLJUK 16,2003 12:36P0 NUGIRMICK RANKIN @ o b

FACSIMILE TRANSMISSION
I _,.H).Luﬁ'ﬂ-#l_.ﬁ? M&MM,QEL*&N
ATTENTION: He . Neio Bigew , CC.'O Exsvers) Pa“q)
No of shests transmitied: '3 including tisshest.  MAILYES __NO
rrow 3 Do }:L\:s..alz\ OATE: Mg
W.O.NO. - 429“; gﬂﬁﬁx!ﬁ QQQQ

——

MESSAGE: ,  (_ URGeoT )
. 0N

Eucws@ MRS

Reconne R RATIS _Egau.___ga‘—-ﬂﬁk——

Degiomny.  Reso . 29
Resse, o 8.3 veirt ooy’
_ LA RS CATIS.

Af—‘? SO\Jerﬁ rec.s thJ’L o-J %hﬂt:‘ce (
£ HRCY  evalmedues oo
b~ {te fbmue;ﬁue y mmr '/f'——i
%;)\%4—»&» ri}: "’L;g Ja- IS o
Q\E-\\ro-&,’L\oA I\Q-;ji
?48 '52_94

FAX NO:

McCORMICK CONSULTANTS IN TRANSPORTATION

vovs
RANKIN 4146 Hunk Chub Road, Sults 300, Ottawe, Oréarie, Caneda, K1
CORPORATION Tet (613) 7367200  Fax (613) 7288710 [

€8,/20°d 616E€GE29IVIB OL BLZ2S 8PL EIS

OMYLl1l0 3231440 3D01W ¥4 Z21:%#1 £@:91 NAOr



%k £B@°3I9Hd THLOL sk

éUN.16.‘2003-:12:38PM°“="MRMICK RANKIN .9°556’N0. 9410 P 2® V7

»~

"~ FACSIMILE TRANSMISSION

Golder Associates Lid. ,
2390 Argentia Road Telephone: 905-567-4444
Mississauga, ON LSN 527 Fax Access: 905-567-6541
DATE: June 13, 2003 ' JOB NO: 0212074
TO: McCormick Rankin Cofporation FAX NO: 613-736-8710
ATTENTION: Mr. Tony Wing / David Miller TOTAL PAGES: |

COPY TO: cc: FAX NO:

FROM: Fin Heffernan, P.Eng. / Murty Devata, P.Eng.

EMAIL: feffernga@golder.com mdevata@golder.com

RE: SOUTH ABUTMENT ~ R.R. #29 PILES

The piling records for the first 5 piles identified as “non-sct” are difficult to interpret. It appears
that driving Piles #30, #32, and #39 was stopped when pile appeurs (o be sliding. Pile # 31 was
meeting refusal as well as possibly Pile # 45.

In a set of pile driving records reoeived today it appears that Piles # 12, #10, #3, # 2, and #9 are
sliding. Tt appears that Piles #1, #14, #8, #6 and #4 are meeting refusal on the bedrock.

We recommend that Piles #8 and #31 be pulled and inspected first for evidence of over driving
and also Piles #12 and #30 be pulled for evidence of bending.

We wish to be informed when these piles are to be pulled so that we have a representative on site
to observe these piles,

Fin Heffeman / Murty Devata

Yetive\J002\other cfices\021-207402 {2074 Eoc june 13 2000 fux 4o Mmy wing and dave mither doc

Hard copy to follow by mail [] Yes, B No

. [T s
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Plaszo advise immediately if any pagas are not recelved

The document(s) inclded in this transmission are intended only for tha reciplent(s) ramed above and contaln privilegad
and confidential information. Any unauthorized disciosure, dissemination or copying of this ransmission Iy strictly
prohbited. if you have recelved thia transmission in emor, pleass immedistely notity out receptionist by telephone and
deptroy the transmission. Thank yau,

OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EUROPE, ASIA, AUSTRALIA
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@6/85/2083 11:29  395-793-0641 TROW CONSLLTING pac  82/83
I
Trow Consulting Engineers Ltd, '
* 1595 Clark Boulevard |
Bramgton, Ontasto
Trow LT &Vt

Telgphone: (505) 763.9800
Facsimite: (905) 703-0641

Refsronce: brga0067657a Jure 5, 2003

Mr. Mark Montgomery

Decp Foundations Contractars Inc. Via Facsimile:
29 Ruggles Avenue 1-905-881-2564
Thormhill, Ontario
L3T 384
Dear Mark:
Capacity of Out of Plumb Pilte
Highway 417-Regional Road 29 Underpass
Ottawa, Ontarlo

Contract No. 20010002
We reported in our letter dated May 22, 2003 that Pile No. 6 at the West Pier Footing was
successfully seated on the bedrock but the pile has a final plumbncss of 1H:2.14V instead of the
specified 1H:3V. We wish to confirm that from a geotechnical point of view, the pile can safely

support an axial load of 1001 kN SLS and 1760 kN ULS. The structural engineer shoald review
the information and provide his secommendation for acceptance from a structural point of view.

Yours traly,
Trow Consulting Engings

Stephén S_ M. Cheng g ¢ Gonsavlﬁ 3

QVE

Enclosure: Pile Driving Record

SSMC/ch \GECPROJECT! 8\A 60000V TO0ONST600 $\87657a,_Hwy417_GVEVOut_o? Plumb_Pie2.doc




R.W. Tomlinson Limited
TOMLINSON B3I

Ottawa, ON K1G 3N4

June 6, 2003

Mclintosh Perry Consulting Engineers Ltd.
264 Herrick Drive

Amprior, Ontario

K78 378

Attention: Ms. Andrea Voth
Capacity of out of plumb pile #6

R.W. TomiEinson Limited has reviewed letter dated June 5, 2003 from Trow Consuiting
Engineers referencing the pile #6 situated at the West Pier Footing on RR 29 Structure.

The QVE has determined the capacity of the out of plumb. pile, from a geotechnical point
of view, to be 1001KN SLS and 1760 KN ULS. He recommends that the structural
engineer review the information for acceptance from a structural point of view. Please
note that the pile was successfully seated and is in'the correct location.

Attached is the letter from Deep Foundations’ QVE, and the field report.

Don't hesitate to contact me if you have any questions, and | look forward to your
acceptance. :

Yours truly,

@@/ y/

ichard Poulin A.8¢c.T
Quality Control Technician

880-06847

Tel: (613) B22-1867 Fax: (613) 822-1554 www tomlinsongroup.com
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Page 1 of 2
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Sangiuliano, Tony (MTO)

To: Kong, Weiling (MTO)
Subject: RE: Pile 5 - South-East Retaining Wall - Regional Road
Weiling;

Based on our review and the fact that the bedrock surface elevation is uniform at the south abutment location,
pile appears to have been damaged during installation. Although the cause of the damage would require further
investigation, possible causes include failure of the weld or alternatively bending of the pile due to overdriving.

The QVE's recommendation to replace the pile is considered a reasonable solution. The location of the
replacement pile should be reviewed and and discussed with MRC, the designer of the structure.

We trust these comments are sufficient for your purposes. If you have any questions, please do not hesitate to
contact our office.

Tony

From: Kong, Weiling (MTO)

Sent: May 23, 2003 3:01 PM

To: Sangiutiano, Tony (MTO)

Subject: FW: Pile 5 - South-East Retaining Wall - Regional Road 29

Tony,

As discussed over the phone, please see the attached. Thanks.
Weiling

From: Birch, Neil (MTO)

Sent: May 23, 2003 10:24 AM

To: Kong, Weiling (MTO)

Cc: Tay, Louis (MTO)
Subject: FW: Pile 5 - South-East Retaining Wall - Regional Road 29

Hi Weiling:
As discussed yesterday, please see attached.

Should the QVE's recommendation of replacing the pile be accepted, we will need confirmation of the
location ie: which side of existing pile, o/s from existing pile etc.

Neil

----- Original Message-----

From: Mclntosh Perry [mailto:mhfield1@attcanada.ca]

Sent: May 21, 2003 4:18 PM

To: Birch, Neil (MTO)

Subject: Pile 5 - South-East Retaining Wall - Regional Road 29

23/05/2003



Page 2 of 2

Neil,

Please find attached digitized Contract Memorandum #46 and the attached information pertaining to the
damaged pile #5.

Jack McLaren

Mcintosh Perry Consulting Engineers
Arnprior Field Office

Contract 2001-0002

23/05/2003
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Golder Associates Lid.

2180 Meadowvale Boulevard
Mississauga, Ontario, Canada L5N 553
Telephone (905) §67-4444

Fax (905) 567-6561

July 5, 2002 001-2026 (5001)

Ministry of Transportation, Ontario
Pavements and Foundations Section
Room #223, Central Building

1201 Wilson Avenue .
Downsview, ON

M3M 1J8

Attention: Mr. Tony Sangiuliano, P.Eng.

RE: GRANULAR B TYPE SURCHARGE IN PLACE OF ROCKFILL
REGIONAL ROAD 29, HWY. 417

Dear Sirs:

Further to your telephone conversation with us on July 3, 2002 with regard to the contractor’s
proposal to use Granular B Type II as surcharge material in place of rockfill. We have carried out
stability analyses at two sections of the south embankment and our comments are as follows:

The longitudinal profile provided by you for the embankment staging 1 suggests that the most
critical condition will be the south approach. Two typical sections at Sta. 10+160 and Sta.
10+200 were chosen to carry out stability analyses incorporating Granular B Type II as surcharge
material in place of rockfill. The parameters for rockfill, lightweight fill material and the
strength of the silty clay are similar to the values described in our Foundation Investigation and
Design Report submitted on June 2000 for Regional Road # 29. The unit weight of 22 kN/m> and
an effective strength friction angle of 35° were chosen-for Granular B Type II surcharge material
in our stability analyses. ‘ V '

The sta.bility analyses indicate a factor of safety of not less than 1.3 for both sections analyzed.
Therefore we consider the Granular B Type II surcharge option is acceptable from an overall

stability point of view.

A TP PSP S

OFFICES IN AUSTRALIA, CANADA, GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES
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Ministry of Transportation, Ontario July §, 2002
Mr. Tony Sangiuliano -2- 001-2026 (5001)

We trust this letter will be adequate for your immediate requirements. If your need further
assistance, please contact us.

Youré very truly,

GOLDER ASSOCIATES LTD.

M.S. Devata, P.Eng.
Consultant

F.J. Heffernan, P.Eng.
Designated MTO Contact

MSD/FJH/pds

n:\active\200002000\001-2026\2002\ask 5001\001-2026- Itr 02jul(4 granular b type surcharge.doc

Golder Associates



Sangiuliano, Tony (MTO)

To: Birch, Neil (MTO)

Cc: Tay, Louis (MTO); Dundas, Dave (MTQ)

Subject: Contract 2001-0002 - Hwy 417/RR29 - Substitution of Granular B for Rockfill
Neil:

As requested we have completed our review of the Contractor's proposal to substitute Granular B for rockfill. The
proposal has several advantages as identified in your E-mail to Louis Tay dated July 3 including:

1/ The change would allow Tomlinson to complete the subgrade on the ramps without having to leave a space now to
receive the surcharge material. (This is a good construction practice.)

2/ The removal quantity of the surcharge would be lessened. (Cost savings)

3/ The remaining Gran. "B" would be utilized for the roadway base. (Cost neutral)
From a foundation technical point of view, the additional surcharge loading will contribute to accelerating embankment
settlements without jeopardizing embankment stability. Golder's was asked to verify these embankment design aspects
and their response is provided in their letter dated July 5, 2002. | have sent a fax containing Golder's letter that confirms
that the substitution is acceptable from a technical point of view.

If you have any questions, please do not hesitate to contact us.

Tony



. Tor.igiuh'ano
; Room 223, Bldg C
Downsview Ontario

Phone: (416) 235-5267
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facsimile transmitta

To:  Neil Birch Fax: (613) 748-5297
CCO Eastern Region
From: Tony Sangiuliano Date: July 5, 2002

Re: Substitution of Granular B for Rock Pages: 4
Borrow as Surcharge @ RR 22

[JForReview ,  [JPleasgComment _ [JPleaseReply [ PRleaseRecycle

‘Attached please find Golder’s response regarding the Contractor’s proposal to substitute Granular
B for surcharge in place of rockfill. We have reviewed Golder’s response and concur that the
substitution is acceptable from an embankment stability and also embankment settlement point of

view.

If you have any questions, please contact us.

@ ® & 6 & o o o & 6 & © ° & © & 6 & B e © & s ° ° s o 0




JUL-05-02 10:53 From:GOLDER ASSQRIATES LTD

FACSIMILE TRANSMISSION

| Golder Associates Lid. :
| 2180 Meadowvale Boulevard :
| Mississauga, ON, Canads L3N 583 1

T=7AR D
T s fgan

905-567-656

JASSOCIALCS
Telephone: 905-567-4444
Fax Access: 905-567-6561

DATE; luly5,2002

TO: M. Tony Sangiuliano, P.Eng.

: Ministry of Transportation, Ontario
Pavements and ‘Roundations Scction
Room #223, Central Buildirig -
1201 Wilson Ayenue '

’ ‘Downsview, ON

P M3M 118

i  FROM: Marty Devata

JOBNO:  001-2026 (5001)
FAXNO:  416:235-5240

TOTAL PAGES: 3

EMAIL: Mdevaila@golder.com

. RE GRANULAR BTYPES URCHARGE IN PLACE' OF ROCKFILL

REGIONAL ROAD 29, HWY. 417

Please see attached letter.

/MD/pds

Original hard copy to follow by mail X Yes, OJNo
ce’s: hard copy 1a follow by mail [ Yes, XI No

The document(s) included in th
contain privileged and confidenual infommation.
copying of this transmission js strictly prohibited.

OFFICES ACROSS NORTH A

Please advise immadiately if any pages arg not received

is transmission are intended only for the recipient{s) named abova and
Any unauthorzed disciosure, dissermnination of
If you have recsived this fransmission in error, .
ne and destroy the transmissjon. Thank you. .-"~\P

C

please immadiately nolify our receplionist by telepho
MERICA, SOUTH AMERICA, EUROPE, ASIA, AUSTRALASIA

|nh=23Q

18:52AM

CabER
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805~567~6561 T-7A% D n2/n2

Golder Associales Lid.

2180 Meadowvale Boulevard
Mississauga, Ontario, Cunada LSN 853
Telephone (905) 547-3444

Fox (905) 567- 6661

nlys.2002 | | 0012026 (5001

Mimsiry of Trangporiation, Ontario
Pavemcms aud Foundations Section
Room #223, Central Byilding,

1201 Wilson Avenye

Downsview, ON

M3M 118

’ Attention: M. Touy Sungiuliano, 'P.!T.ng.

RE: GRANULAR B TYPE SURCHARGE IN PLACE OF ROCKFILL
REGIONAL ROAD 29, HWY. 417

Dear Sirs:

Fusther 1o your 1glephone conversation with us on July 3, 2002 with regard to the conlractor’s

proposal 1o uxe Granvlar B Type (1 as succharge materinl in place of rockfill. We have carried out
- stability analyses ar two sections of the: south embankment and our commints are as follows:

The longitudinal protile provided by you for the embunkment staging 1 suggests that the most
eritical condition will be.the sonth approach. T'wo typical sections at Sta. 10+160 and Sia.
104200 were chosen to carry ont stability analyses wcorporating Geanulay B ‘Type [ as sarcharge
material in place ot rockfill. 'The pﬁm‘meﬁ:rs for vockNll, lightweight Nl materzad sud the
slrength of the silty elay are similar w0 the values deseribed i our Fnundmiun Investigation sad
Design Report snbmitted on June 2000 for Regional Road # 29, The ynit weight of 22 kN/my® and
an effective strength triction angle of 35" were chosen for C:mnnl.lr B Type 1L surchacee m;um.nl

in onr stabilily anulyses.

‘The stabilily analyses indicate a facior of safety of not less than 1.3 for both sections analyzed.
Thersfore we consider the Giranular B Type (1 sircharge option is acceprable from ao overall
stability point of view. '

k]

‘ JuL 85 ‘B2 18:52AM

OFFICGES )N AUSIRALIA, CANADA, GERMANY, HUNGARY, JTALY, SWEDEN, UNITED KINGDOM, UNITED STATES
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JUL-05-02 10:54  From:GOLDER ASS*TES LTD : 905-567~6561

Ministry ol Transporiation, Ontario
Mr. Tony Sangiuliano ' -2-

T-7AR _D N2/012  Lnh=32Q
JUL 85 ‘B2 1B:52AM

July §, 2002
001-2026 (5001)

We trust this letter will be adequate for your immediate requirernents.

assistgnce, please contact us,
Youwrs very truly,

GOLDER ASSOCIATES L.TD,

] Ny

M.S. Devata, P.Eng.
Consultant -

(0 Queesa
F_J. Heffenan, P,Eng-
Designated MTO Comact

MSD/FTH/pds

nective MK 2020020000k S0 1] 202p Lrd2julil) sranalar b iy surcharge g

Golder Associates

If your nced further
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McCORMICK RANKIN CORPORATION

Notes of Meeting
Project: WP 128-92-00 and WP 452-90-00, Highway 417 Meeting No, F1
1.1 km west of Regional Road 29, easterly 4.9 km W.0. 4209-00
Date: June 16, 2006 |
Place: MTO, Eastern Region, Boardroom 5
Time: 10:45 a.m.

Attending:  Ministry of Transportation, Ontario (MTO)

Phil Pawliuk

Louis Tay

Harold Kleywegt

Igbal Husain

Nick Theodor

David Dundas
CTony Sangiulianoy

Golder Associates Ltd. (Golder)

Fin Hefferhan
Glen Collins

McCormi@:k Rankin Corporation (MRC)

Tony ng
Manny Gogtz

*
t

Purpose: To discuss subsoil conditions and foundation cngineering considerations at
Highway 417 — R.R.20, 22 & 29 proposed bridge sites.
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RE: NOTES ON JUNE 16 MEETING AT MTO KINGSTON - HWY. 417

The geotechnical/foundation aspects of the meeting at Kingston on June 16, 2000, regarding
Hwy. 417 bridges are presented herein. The subsoil condition and foundation cngineering
consideration were presented by Fin Heffcman for the three sites (Roads 20, 22, and 29).

ENGINEERING CONSIDERATIONS
a) ROAD 29

Fin Heffernan stated that with a surcharge of 2 metres - probably 90% of the settlement could be
completed within 6 to 8 months, 50% within 2 to 3 months.

Louis Tay said that it was possible to preload at this site - award early 2001, structure will be in
by end of 2002, Further discussion ensued indicating that it may be possible to delay the
structure construction for another year having it complete by the fall 2003.

David Dundas mentioned that we could use wick drains to speed up process - Fin Heffernan felt
that, with the surcharge time available, wick drains probably would not be required at this site.

Tony Sangiuliano mentioned that the hcight of the surcharge considering the time available
should be optimized. :

In summary at this site there is a time window for preloading and surcharging, rockfill is to be
used (with maybe somc carthfill), lightweight fill to be used in higher embankment areas close to
abutment to reduce settlement , improve stability and permit piles to be driven through fill at any
time

b) ROAD 22

Fin Hefferan presented three options for this site (refer to appended sketches)

~ Option 1

Rockfill no more than 4 metres high. nghtwelght to 5 m height at abutment. Increase length of
bndge by about 120 m on either side.

Additional cost of $2.9 M.

David Dundas raised the question of steeper approach grades to limit approach lengths. Manoy
Goetz replied the road is designed for 80 km and the grade of 3.5% 1s required.

Option 2

Styrofoam basc (up to 7 m thick) with lightweight fill cover, rockfill for embankment heights' of
4 m. or less. Settlements arc 100 mm for Styrofoam sections, 300 mm at rockfill.

Additional cost of about $2 M.
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Option 3

Styrofoam base for embankment heights above 7 m, lightweight fill on]y for 7 m to 4 m, rockfil]
for embankment fills of 4 m or less.

Settlements are 100 mm at styrofoam, 500 mm at lightweight fill and 300 mm at rockfill.
Add about $1.3 M to costs.

Tony Wing noted that the structure length could be shortened with this option (and for Option II)
since berms in front of the abutment were not required.

MTO Structural (Eastemn Region) asked about an Option 4, depressing Road 22 and having Hwy.

417 going over Road 22. Fin Heffernan indicated that Tony Wing had raised this option prior to
the start of the meeting. ;

Tony Wing discussed this Option 4. Lowering of Road 22 would be kept at a maximum depth of
3 to 3.5 metres to remain within the weathered crust. MTO Geotechnical will need to comment
prior to investigating any further. It was agreed that MRC and Golder Associates Limited (GAL)
would wait until they received this response from Geotech before proceeding with any further
investigations. Drainage of the cut was discussed and it was noted that this would be a significant
concem to be addressed. There are also some implications for the Hydro towers (the possibility
that they would need to be raiscd further) since Highway 417 profile would have to be raised over
RR22. Phil Pawliuk stated that the MTO had made commitments that a future interchange would
be considered / accommodated and that noise levels at a few nearby homes must be studied.
Property requirements for this option must also be investigated although initial discussions
indicated that property requirements for RR22-under 417 could not be as larger as for the RR22
over Hwy 417.

Consideration should be given to the fact that there is a commitmnent for future ramps at this site.
MRC mentioned that based on proposal, Golder were to provide pavement recommendations for
Road 22 detour. A proposal would be required for foundation/geotechnical considerations on
underpass Option. GAL to provide recommendations for pavement upon approval of a proposal
submitted to the MTO in this respect.

Harold Kleywept suggested that as another alternative, Highway 417 could be depressed (up to
3m) below the RR22 structure.

In summary, difficult overpass due to deep soft compressible clay. Options are long bridge (like
Anderson Road) or extensive use of Styrofoam and lightweight fill. It was agreed that
embankment loads (RR 22 or Highway 417) must not exceed pre-consolidation pressures of the
clay.

¢ Road 20

Settlement times at this site (south side embankment) are estimated at 8 years for 90%
consolidation and 1.8 years for 50%. With wick drains, 90% consolidation 6 to 8 months and
50% - 1.5 to 3 months. For the north side embankment 90% in 60 years and 50% in 14 years.
Using lightweight fill, rockfill and wick drains 90% settlement may be reduced to within 6 to 8
months. v
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Louis Tay said that we did have a 6 to 8 month window for preloading at this site.

Louis Tay will look into possibility of space availability for placing berm for temporary
surcharge. . ‘

Embankment might be raised another 0.5 metres for bridge considerations.

Tony Sangiuliano mentioned that wick drains, lighter fill (11.5 kN/r,nS) should be considered.
Need to find out if this material is available. (Tony S. to investigate). |

MTO (Nick Theodor) to prdvidc new émbankment heights.

In summary wick drains, rockfill and lightweight fill are to used as well as preloading and
surcharging.

REINFORCED EARTH RETAINING WALL

~ The use of reinforced earth retaining wall was discussed. MTO's opinion, (Igbal Husain and
David Dundas) based on past experience, is that for compressible soil conditions the performance
of such a wall is uncertain and that they prefer not to use earth reinforced walls for the present
project. Igbal Husain favoured open abutments (in the order of 43 m for the RR 29 structure) in
terms of increased safety for the drivers and consistency between the bridges along Hwy. 417.
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MEMORANDUM

Ontario
To: L. Tay, P. Eng. 09 June 2000
Project Engineer
Planning and Design
Eastern Region
From: Pavements and Foundations Section Tel: (416) 235-5267
Room 223, Central Bldg. Fax:  (416) 235-5240

Re: Draft Foundation Investigation and Design Report
Hwy 417 Underpass Bridge at Regional Rd 29
WP 128-92-00 & 452-90-00

A copy of the draft Foundation and Design Report produced by Golder Associates dated May, 2000
was received by our office on June 5, 2000 under Barry McQuay’s covering letter dated June 1,
2000. We have completed a review of the report in order to evaluate the performance of the
Foundation Engineering consultant. Our review comments are provided in this memorandum.

Our review is based on verifying that the Foundation Investigation and Design Reports satisfy the
terms of reference for completeness. The Consultant is responsible for the technical accuracy of the
recommendations contained in the report. Any deficiency identified in this memorandum is intended
to alert the Consultant but shall not relieve the Consultant of any responsibility for their work.

In general, the report addresses and satisfies the terms of reference included in the Consultant
Agreement. However, some deficiencies and concerns with the report are present and are outlined
in this memorandum.

FACTUAL COMPONENT

Introduction

Pg 1, 2™ paragraph — are guidelines or recommendations being provided?

Pg 1, 3" paragraph — the report makes reference to existing information being “consulted”. Was
this information “consulted” or “reviewed”.



Investigation Procedures

In the first two paragraphs in this section, a project specific Quality Assurance plan and a detailed
Occupational Health and Safety Plan is referenced. Typically, these plans are not described in the
Foundation Investigation and Design Report.

A Borehole 92-2 is given. The Consultant should review the number designation.

The report states that six(6) boreholes were advanced at the north and south approach
embankments(29-7 to 29-13). Seven(7) boreholes were actually advanced.

The diameter of the thin walled piston sampler and the details of the vane test (vane type,
procedure reference) should be included in the report.

On page 5, it is described that the soil samples were “cared for”. Clarification is required.

Subsurface Conditions

In the second paragraph on page 6, the thicknesses of the soil layers have not been included in
the summary of the subsurface conditions.

Silty Sand

Reference to Figure 1 — Grain Size Distribution Curve is not given in the text of the report.
Sensitive Silty Clay

The term “sensitive” is a material property that describes the behaviour of the soil. This term,
however, should not be included in the classification title of the soil.

In the second paragraph, it is described that the upper portion of the weathered crust “may” be
very stiff. The report should definitively describe the consistency of the soil.

Atterberg Limits were determined but have not been plotted on Plasticity Charts for the upper
crust and the lower unweathered soil. It may very well be that the plasticity of the soil is low to
intermediate and hence the deposit is clayey silt to silty clay.

It is described that the “remoulded vane shear strength values indicate sensitivities up to 10”.
The report should describe the range of sensitivity quantitatively.
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On page 8, the first sentence describes the results of an unconfined undrained triaxial test. The
consistency of the sample, however, is not described.

It appears that one(1) consolidation test was carried in the upper crust and one(1) consolidation
test was carried out in the lower unweathered stratum. Have sufficient number of samples been
tested?

The degree of preconsolidation in excess of the overburden pressure(p’, — p’,) provides
meaningful data. These values have not been included in the report.

The last two paragraphs in this section on page 8 describe the results of the MTO investigation of
this stratum. The benefit of separating the MTO investigation and the recent investigation is not
understood.

Bedrock

The elevation of the bedrock surface has not been provided in the report.

The report does not include sufficient rock descriptions — bedding, jointing, colour, weathering.

DISCUSSION AND RECOMMENDATIONS
General

On projects where the approach embankment design governs the foundation design, discussion
and recommendations for the design of the approach embankments are included first followed by
discussion and recommendations of the foundations.

The report should identify if the settlement or stability is the more critical issue that will govern
the embankment design. A comprehensive identification of alternatives to engineer the
embankment design(stability/settlement) that includes costs, risks, technical feasibilty and
construction considerations should be included in the report.

Bridge Foundations

Section 5.1.2.1 End Bearing Piles

In the first three paragraphs on page 13, set criteria are discussed for piles driven to bedrock.
The Consultant should review this requirement for piles driven to bedrock.

Recommendations are given for re-striking the piles. Reference should be made to MTO Special
3



Provisions.

Section 5.1.2.1.2 Downdrag

The report identifies bitumen as a material that can be applied to reduce downdrag forces. The

report identifies the “potential for contamination”. It is the Consultant’s responsibility to ensure

that the recommendations are feasible both geotechnically and environmentally prior to issuing
the recommendation.

Section 5.1.2.1.3 Horizontal Resistance

The report should discern between horizontal resistance provided by vertical piles and horizontal
resistance provided by battered piles.

Section 5.1.2.2 Caissons

A factored axial resistance should be given. Presently, the report provides a bearing pressure
recommendation.

A permanent steel casing has been recommended to facilitate the construction of the caisson.
The Consultant should review this requirement.

Approach Embankments

General

Construction considerations such as any subexcavation requirements and the placement and
compaction of the fill should be included in the report.

Section 5.3.2 Stability Analyses

The Consultant has selected to reduce the undrained shear strength of the silty clay crust from 95
kPa to 70 kPa for a depth of 5 m. Could this reduction be reconsidered to allow more flexibility
in options to address settlement?( for example by permitting additional surcharge).

Section 5.3.3 Settlement

The report refers to the relationship between the preconsolidation pressure and the undrained

shear strength. It is not clear if the Consultant used this relationship in the Unisettle settlement

analyses or the actual settlement curves produced. The Consultant should clarify and comment.
4



More details are needed for the options to manage the predicted settlements. More discussion
regarding some of the options such as preloading and surcharging, wick drains, lightweight fill
materials and a combination should be included.

Recommendations for monitoring the settlement employing a comprehensive settlement
monitoring program should be included in the report.

T. Sangiuliano, P. Eng.
Foundation Engineer

for

D. Dundas, P. Eng.
Senior Foundation Engineer
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MEMORANDUM

Ontario
To: L. Tay, P. Eng. 17 July 2000
Project Engineer
Planning and Design
Eastern Region
From: Pavements and Foundations Section Tel: (416) 235-5267
Room 223, Central Bldg. Fax:  (416) 235-5240

Re: Final Foundation Investigation and Design Report
Hwy 417 Underpass Bridge at Regional Rd 29
WP 128-92-00 & 452-90-00

A copy of the Final Foundation and Design Report produced by Golder Associates dated June, 2000
was received by our office on July 12, 2000 under your covering letter dated July 10, 2000. We
have completed a review of the report in order to evaluate the performance of the Foundation
Engineering consultant.

Our review is based on verifying that the Foundation Investigation and Design Reports satisfy the
terms of reference for completeness. The Consultant is responsible for the technical accuracy of the
recommendations contained in the report. Any deficiency identified in this memorandum is intended
to alert the Consultant but shall not relieve the Consultant of any responsibility for their work.

In general, the report addresses and satisfies the terms of reference included in the Consultant
Agreement. Also, the deficiencies and concems with the report expressed in our memorandum dated
June 09, 2000 have been adequately addressed.

It is recommended that the Consultant be retained to produce a comprehensive embankment
settlement and stability monitoring program for this project.

It is also recommended that consideration be given to purchasing and transporting the
lightweight fill material in advance of the contract to ensure that the lightweight fill material can
be supplied.

If you have any questions, please do not hesitate to contact our office.



«

T. Sangiuliano, P. Eng.
Foundation Engineer

for

D. Dundas, P. Eng.
Senior Foundation Engineer
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MEMORANDUM

Ontario

To: L. Tay, P. Eng. ) ‘ ~< 09 June 2000
Project Engineer : :
Planning and Design
Eastern Region

From: Pavements and Foundations Section Tel: (416) 235-5267
Room 223, Central Bldg. Fax:  (416)235-5240

Re: Draft Foundation Investigation and Design Report
Hwy 417 Underpass Bridge at Regional Rd 29
WP 128-92-00 & 452-90-00 ( 9‘-‘\\ .

A copy of the draft Foundation and Design Report produced by Golder Associates dated May, 2000
was received by our office on June 5, 2000 under Barry McQuay’s covering letter dated June 1,
2000. We have completed a review of the report in order to evaluate the performance of the
Foundation Engineering consultant. Our review comments are provided in this memorandum.

Our review is based on verifying that the Foundation Investigation and Design Reports satisfy the
terms of reference for completeness. The Consultant is responsible for the technical accuracy of the
recommendations contained in the report. Any deficiency identified in this memorandum is intended
to alert the Consultant but shall not relieve the Consultant of any responsibility for their work.

In general, the report addresses and satisfies the terms of reference included in the Consultant

Agreement. However, some deficiencies and concerns with the report are present and are outlined
in this memorandum.

FACTUAL COMPONENT

Introduction
Pg 1, 2™ paragraph — are guidelines or recommendations being provided? \/

Pg 1, 3" paragraph — the report makes reference to existing information being “consulted”. Was /
this information “consulted” or “reviewed”.

Nraosh et podei /(\Uma,}&ti
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Investigation Procedures

In the first two paragraphs in this section, a project specific Quality Assurance plan and a detailed
Occupational Health and Safety Plan is referenced. Typically, these plans are not described in the
Foundation Investigation and Design Report.

A Borehole 92-2 is given. The Consultant should review the number designation.

The report states that six(6) boreholes were advanced at the north and south approach
embankments(29-7 to 29-13). Seven(7) boreholes were actually advanced.

The diameter of the thin walled piston sampler and the details of the vane test (vane type,
procedure reference) should be included in the report.

On page 5, it is described that the soil samples were “cared for”. Clarification is required.
Subsurface Conditions
the summary of the subsurface conditions.

Silty Sand
Reference to Figure 1 — Grain Size Distribution Curve is not given in the text of the report.
Sensitive Silty Clay

The term “sensitive” is a material property that describes the behaviour of the soil. This term,
however, should not be included in the classification title of the soil.

In the second paragraph, it is described that the upper portion of the weathered crust “méy” be
very stiff. The report should definitively describe the consistency of the soil.

In the second paragraph on page 6, the thicknesses of the soil layers have not been included in \/

Atterberg Limits were determined but have not been plotted on Plasticity Charts for the upper ?( 2
crust and the lower unweathered soil. It may very well be that the plasticity of the soil is low to M"\’z
intermediate and hence the deposit is clayey silt to silty clay. < :.,\_‘ Py

It is described that the “remoulded vane shear strength values indicate sensitivities up to 10”.
The report should describe the range of sensitivity quantitatively.
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On page 8, the first sentence describes the results of an unconfined undrained triaxial test. The /
consistency of the sample, however, is not described.

It appears that one(1) consolidation test was carried in the upper crust and one(1) consolidation )(

test was carried out in the lower unweathered stratum. Have sufficient number of samples been
tested?

The degree of preconsolidation in excess of the overburden pressure(p’, — p’,) provides \/
meaningful data. These values have not been included in the report.

The last two paragraphs in this section on page 8 describe the results of the MTO investigation of \/
this stratum. The benefit of separating the MTO investigation and the recent investigation is not
understood.

Bedrock

The elevation of the bedrock surface has not been provided in the report.

The report does not include sufficient rock descriptions — bedding, jointing, colour, weathering.

DISCUSSION AND RECOMMENDATIONS
General

On projects where the approach embankment design governs the foundation design, discussion
and recommendations for the design of the approach embankments are included first followed by
discussion and recommendations of the foundations.

The report should identify if the settlement or stability is the more critical issue that will govern

the embankment design. A comprehensive identification of alternatives to engineer the

embankment design(stability/settlement) that includes costs, risks, technical feasibilty and ><
construction considerations should be included in the report.

Bridge Foundations

Section 5.1.2.1 End Bearing Piles

In the first three pa:ragraphs on page 13, set criteria are discussed for piles driven to bedrock X
The Consultant should review this requirement for piles driven to bedrock. /

Recommendations are given for re-striking the piles. Reference should be made to MTO Special
3
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Provisions.

Section 5.1.2.1.2 Downdrag

The report identifies bitumen as a material that can be applied to reduce downdrag forces. The
report identifies the “potential for contamination”. It is the Consultant’s responsibility to ensure
that the recommendations are feasible both geotechnically and environmentally prior to issuing
the recommendation.

Section 5.1.2.1.3 Horizontal Resistance

The report should discern between horizontal resistance provided by vertical piles and horizontal 7L \
resistance provided by battered piles. : “\( &

A\

Section 5.1.2.2 Caissons

A factored axial resistance should be given. Presently, the report provides a bearing pressure \/ \
recommendation.
A permanent steel casing has been recommended to facilitate the construction of the caisson. \/

The Consultant should review this requirement.

Approach Embankments
General

Construction considerations such as any subexcavation requirements and the placement and \i
compaction of the fill should be included in the report.

Section 5.3.2 Stability Analyses

The Consultant has selected to reduce the undrained shear strength of the silty clay crust from 95
kPa to 70 kPa for a depth of 5 m. Could this reduction be reconsidered to allow more flexibility %
in options to address settlement?( for example by permitting additional surcharge).

Section 5.3.3 Settlement

shear strength. It is not clear if the Consultant used this relationship in the Unisettle settlement
analyses or the actual settlement curves produced. The Consultant should clarify and comment.

4

The report refers to the relationship between the preconsolidation pressure and the undrained /Q
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More details are needed for the options to manage the predicted settlements. More discussion
regarding some of the options such as preloading and surcharging, wick drains, lightweight fill
materials and a combination should be included.

Recommendations for monitoring the settlement employing a comprehensive settlement \/
monitoring program should be included in the report.

T. Sangiuliano, P. Eng.
Foundation Engineer

for

D. Dundas, P. Eng.
Senior Foundation Engineer



