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FOUNDATION INVESTIGATION REPGRY
For

7N, CPR Overhead
P.

Huy. 1
K. 3-67-05

INTRODUCTION

This report contains results of a foundation investigation carried out
at the following site:

W.P. 3-67-05 CPR Overhead

SITE DESCRIPTION AND GEOLOGY

The site is located about 1 mile north of the Town of Petawawa. At the
site the Canadian Forces Base of Petawawa is on either side of the
highway. The area is generally flai with a slight rise to the west. The
land use is meinly for military training. There is a small military
aerodrome on the east side of the highway. The west side 15 somewhat
heavily treed with evergreens.

Geologically the area belongs to the physiographic regicn known as the
Petawawa Sand Plain. In origin, it is a delta buiit in the Champlain

‘Sea by the Petawawa, Barrow, Indian, and Ottawa Rivers during the fossmil}

stage of Lake Algonauin.

SUBSURFACE CONDITIONS

General

The subsoil at this site consists of a deep deposit of generally granular
material. From the surface down the layers are sand,some 3i1t, sandy silt to
si1¢y sand, clayey silt some sand, and sand some gravel and silt. The
boundaries of the various deposits, as determined in the boreholes, are

shown on the Recurd of Boreshole Sheets which are contained in the Appendix
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to this report. The locations and elevations are shown on prawing No.
26-197-2 of the Contract Drawings. Estimated stratigraphical profiles
and sections are shown also. A description of soil types encountered
is as follows:

Sand, Some Silt

This layer was found from ground surface down and consists of fine to
medium sand ranging in thickness from 47 to 52 ft. The upper 10 ft.
containsa higher percentage of silt than the rest of the deposit, which g
in places consists of 98 to 99% sand. Grain-size distributis.a curves are*'jik>‘5
plotted in an envelope form on Fig. 1.

The natural moisture content of the sand layer above the water table
ranges between 4 and 16% and below the water table it varies from 21 to
28%. '

The Standard Penetration Tests gave ‘N' values which range from 5 to 81
blows/ft. with an average of 20 blows/ft. These values correspond to &

relative density of loose to very dense.

Sandy Silt to Siity Sand

Underlying the brown sand is a grey, 17 to 35 ft. thick jayer of sandy

silt to silty sand between approximate elevations of 442 and 401. Grain ; :
size distribution curves for this material are plotted in an envelope form' .
on Fig. 2. '

The natural moisture cuntent ranges from 21 to 28%.

The Standard Penetration Tests gave 'N' values which range from 21 to 58
biows/ft. with an average of 4] blows/ft. These values correspond to a
relative density of compact to very dense.

N 1

Clayey Silt, Traces of Sand

In certain locations, the clayey silt stratum occurs beneath the sandy
siit to silty sand deposit, between elevations 420 and 398, i.e. some
67 to 72 ft. below the ground surface. This layer consists of clayey
silt interspersed with seams and pockets of silt. The physical proper-
ties of the cohesive porticn of the deposit are as follows:
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Natural Moisture Content 31 to 35%
Liquid Limit 27 to 28%
Plastic Limit 19%

Grain size distribution curves for this stratum are plotted in an envelope
form on Fig. 3.

The Standard Penetration Tests gave 'N' values between 4 and 100 blows/ft.,
generally decreasing with depth. It is estimated that the consistency
varies from soft to hard.

Sand, Some Gravel and Silt

This layer is a deposit of sand, some gravel and silt.

Grain size distribution curves for this layer are plotted in an envelope .-
form on Fig. 4. ‘

The natural moisture content varies from 14 to 18%.

The Standard Penetration Tests gave 'N' values between 42 to 64 blows/ft. A
which correspond to a rejative density of dense to very dense. \

Groundwater Conditions

Groundwater level observations were carried out, during the period of the
investigation, in the open boreholes. The observations are presented on
the Record of Borehole Sheets, as well as on Contract Drawing No. 29~197-2;“
The results indicate that the groundwater level varies between elevation

471 & 473 which corresponds to 13 to 17 ft. below ground surface.

)
/ / /7 ' AEEWL:}{R

M. Devata, P. Eng.
Supervising Engineer

Mh/bp
June, 1976
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ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N2 1
WP 3-67-058 LOCATION Sta. 292 + 27.5 17' Rt. ¢ BHwy. 17N ORIGINATED 8Y _BK___
DIST___ 9 Hwy _178 BORING DATE June 20 & 27, 1973 COMPILED BY PK
DATUM Ceodetic BOREHOLE TYPE _ Auger, Washboring and Cone Test CHECKED BY ._.&0
SOIL PROEILE SAMPLES «  JDYNAMIC CONE PENETRATION LIQUID LimiT Wy =
I % IRESISTANCE PLOT PLASTIC LT Vel 5
8! « i S Zo 4o 60 g0 109 JWATER CONTENT—w | 25
ELEV e w |21 2 [SHEAR STRENGTH Wa w W 2 | REMARKS
BERTH DESCRIPTION 212> 1 L] 8 ]o unconmmeD + FIELD VANE y
2fZ 17 |71 3 [|eouick TRiaxaL  x 148 vane | WATER CONTENT % ”
485.8 Ground Lavel n : Z VELEY 16 20 30 GR SA St CL
6.0 ’ f ; i
) ! t
1 .58 [ 10 : : i
480 SO S *
85 [ 17 <2 L o !
| EMETET b o 291 (7)
i i
4 [ 58 1231 ¥ < { ¢
= ! ;
ce 11 470 : t (a)
Sand, traces of ! !
silt. f | 58 ! % ° 098 (2)
i
i ! !
7 188 1121 460 | N— i 2
Brown (\ g , f i
¥ H ]
i { | i
8 lss 117 ; ] oo
Loose to Dense 3 5% El 450 : : + o—
- . l LEB f i { :
- "G 8s 7 f c | 3 ;
, TfI1 Ss 40} 440 "‘? : ey : 093 (7))
438.6 5 A f
47.0 | i ;
{ ; . |
Silt with send 128823 : L
? , f
13755 361 430 : } j
Grey i i
-] G 31 (69
4} As | - 3L (69
Denge teo Very Dense
15 | 85 | 36% 420 ]
413.6 !
72.0 . |
Clayey silt, some 16 | S5 [100% .35 H— |
gand.
Hard
Grey 2 ] ss [ a0} o0 Lo 0 16 64 20
397.8 g
88.0i8and with sile,traces -°
of gravel and clay. [".-°
382,37 Denge [ 218 88 42 [} 7 60 27 5
92.5 End of Borehole
390

20
150-5 % STRAIN AT FAILURE
10
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ENGIMEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SO MECHANICS SECTION

I=567=05

RECORD OF BOREHOLE

Ne 2

WP LOCATION Sta. 292 + 64 17' Lt. € Hwy. 17N ORIGINATED BY PK
pisr_9 Hwy 17N BORING DATE June 21, 1975 COMPILED BY PK
DATUM__ Geodetic BOREHOLE TYPE _ Come Test CHECKED BY &2
SO PROFILE SAMPLES * DYNAMIC CONE PENETRATION LIQUID LIMIT ———W, =
= [RESISTANCE PiOT PLASTIC UMIT wp | = B
51 o [ ; al = 2040 ¢o do 100 JWATER CONIENT_w | 25
ELEY g ;l w | 21 9 fSHEAR STRENGTH we w w 2 | REMARKS
553774 DESCRIPTION sl= - 121 3 1o unconeneo + BELD VANE y
i al I & e Quick TRiaxiaL  x LAB VANE | WATER CONTENT % -
485.6 | Cround Level » s Z leey : . GR SA 51 CL
0.0 | Lo | .
i ! i | ; |
i l ! : ! ;
' 480 - | :
P « I
| ! ! i
o |
< L
P |
i P
| L
| B |
A
459.0 1 460 : : -
25.6 ! End of Cone Test ! i % : 140/7" :
| i . | :
i | { ;
; | | ! .
L .
I i
450 - -

20
55 % STRAIN AT FAILURE
0
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MINISTRY OF TRANSPORTATION AND COMRMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEQTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N@ 3

WP 3-67-05 LOCATION Sta. 292 + 91 17' Rt. £ Hwy. 17N ORIGINATED BY _BK
OIST__ 9 Hwy LN BORING DATE June 26, 1973 CONPILED BY __ PK
DATUM Geodetic BOREHOLE TYPE _ Auger CHECKED BY el
SOIL PROFILE SAMPLES X JDYNAMIC COMNE PENETRATION LIQUID LT Wy s
I 4 RESISTANCE PLOT PLASTC LimuIT Wp | = 6
&1 o wl 3 20 20 eo _do_ 0o |WATER CONTENT_w | Z 35
ELEV a ;! w 1 31 9 JSHEAR STREWGTH W w W | T2 ] REMARKS -
5—:—5—?—;1 DESCRIPTION - I~ 2§ 3 }o unconened + FiELD VANE ” y
’ IR G 1® QUICK TRIAXIAL X [AB vANE | WATER CONTENT % o
489.9 | Ground Level & j Z {eey 18 20 30 GR 54 51 CL
0.0 i L N
! i ! i ' i
'§5 130 ; ; : i' : ° i
i : : i ! ; ! .
.55 1 70 ' ; f o r i 0 85 (15)
! : { i ! i
3 1'ss 117] 480 : - -
! ! ‘
’ ; ‘ [
Sand, some silt, 4 1SS |23 ‘ i ° :
L L i
il i : : .
5 185 1107 470 — o 095 (5%
!
| . ]
Brown ; 6§ [ 58 111 1 : ! ;
| i ; '
i r oot | oo
| 7 185 | 13| 460 - : .
H i { |
I P E i P
! i | : ! !
| Compact to Dense B 188 | 41 | : ‘ | i °
i z !
i 9 158 121 450 ——— ; - a 082 a8
i r i i ; | !
1 1 . | L
, 10085 117 by i ‘ o
441.9 | [ S A
%5.0 Silt with sand. G ; : : 1 ! | | | ~ :
pi5. 8 Stirpuich sand. Grey || o= 4ag ‘ 2 028 O
50.5 ; End of Borehole ) ! !

430
!

20
1595 % STRAIN AT FAILURE
10
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ENGINEERING SERVICES BRANCH - GEOTECHMNICAL OFFICE -~ SOl MECHANICS SECTION

RECORD CF BOREHOLE N2 4

WP 3~67-05 LOCATION Sta. 293 + 27 17' Lt. ¢ Hwy. 17 ¥ ORIGINATED BY PE
DIST__ 9 HWY __ 17N BORING DATE June 27, 1973 COMPILED BY BX
. e
DATUM Geodetic BOREHOLE TYPE _ Cone Test CHECKED BY _ 22
SOIL PROFILE SAMPLES = DYNAMIC CONE PENETRATION LIQUID UMt Wy ;
% JRESISTANCE PLOT PLASTIC LMIT wei = 5
5 ‘zi !;3 3 20 40 60 80 169 IWATER CONTENT_w | Z
ELEV Epwlw [ 27 8 SHEAR STRENGTH we w Wy 2 | REMARKS
DEPTH DESCRIPTION iz > 21 38 o unconemnes + FIELD VANE ¥
i 1 } o & 1 ® QUICK TRIAKIAL X (AB VANE | WATER CONTENT % "
489.6 | Ground Level w i Z {eey , , GR SA S1 CL
o L
[ Lo
480 ‘ ? I 1
, 4 : : i
< i i |
> : i !
i !
( |
470 -
é ‘ t
i i
] I
i B
460 :
| : '
452.6° ! :
37.0' End of Cone Test !
450

’

20
155 % STRAIN AT FAILURE
10
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO 3
ENGINEERING SERVICES BRANCH- GECTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 5
WP 3-67-05 LOCATION Sta. 293 + 48 17' R, of £ Huy. 17 H Ok IGINATED BY _FK
oisT 9 Hwy 178 BORING DATE June 21, 1973 COMPILED BY PK
paTum__ Geodetic BOREHOLE TYPE _ Cone Test _ CHECKED BY
SOIL PROFILE SAMPLES & JDYNAMIC CONE PENETRATION LIQUID LIMIT " £
b RESISTANCE PLOT PLASTIC LIMIT Ng ‘:o
&1 ol 3 Zo_ €0 ¢o 8o 100 | WATER CONTENT—w | Z4 |
ELEV alw|w 2| ¢ [SHEAR STRENGTH wp w W, 3 | REMARKS
BEFTR DESCRIFTION sz -1 g 8 | o UNCONFINED + FIELD VANE ¥
1217 |71 8 {eouck tRaxal x 1ap vanE |WATER CONTENT %} © .
4388.1| Ground Level « Z {ELEV ) , GR SA SI CL
1
0.0 i | f
? I |
480 ) . :
f |
| |
t
470 1 # |
|
i i
i
< % !
460 (:‘ Al ; 5 :
| H ; |
| { { i
{ ; ; i i
| i i
1 ! :
| | 4 §
! ! i ! ;
450 ; ‘ :
| i H
i .
i i
i !
! 440
438.1 | {
50.0 End of Cone Test : i
i
%
430 :

20
15495 % STRAIN AT FAILURE
e

- . o R




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGIMEERING SERVICES BRANCH - GEQTECHNMICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 6

ORIGINATED BY _PK___

wp  3-67-05 LOCATION Sta. 293 + 82 17% Le. £ Hwy. LIN
pisT__ 9 Hwy 178 BORING DATE June 21 and June 25, 1973 COMPILED BY P.E ‘
DATUM___ Geodetic BOREHOLE TYPE __fuger CHECKED BY
SOiL PROFILE SAMPLES @ IDYNAMIC CONE PENETRATION LIGUID LIMIT ———W, -
= RESISTANCE PLOT PLASTIC LIMIT wp i = 5
Of = T Jo__ 45 4o g0 180 | WATER CONTENT—w | 25
ELEV &iw|w | 3] 9 [SHEAR STRENGTH wy w Wi 2 | REMARKS:
- f;)::FTHf DESCR!PTION 212l > 1< 2 |0 uNCONFINED + FIELD VANE y
(2|7 7] 8 |eouck miana x A vang |WATER CONTENT % ,
488.0 Ground Level s Z kg gy 10 20 30 GR SA SICL
— - ; —_
N 14
CLT§ 2 85 4 16 S
Sand, some silt. 3 480
. S5
I T 2 i
ETsET oo o
Brown e 470 *
& | 8s 8 i o
P
7.1ss 138 ! ;
iLoose to Very Dense 460 —
|
g 1 8s 12 o E
9 1 ss 134 P
| . 450 : ‘ j
{ 10 ! ss |16 J i ( ‘o
i ; :
. i ! E ; f
1T 1S5 57 Lo [
440 1 : . .
436.0 12_{ss | ss | , Lo | 098 (29
52.0 : ! ! ’ ‘
) 3 I'ss |37 ! o)
Sandy silt to silty !
430 :
sand.
4 [SS 130 o 0 54 (46}
Grey B
420
i
Compact to Very Densé. 1iijs | g5 | 38 o ¢ 2% 59 7
410
o
401.0 16 | 85 1 28
§7.0 | Sand, some gravel, 400
traces of sile. )
392.5 Dense -.o017 85 | 48 17 73 (163
95.5 End of Borehole -
390

20
59-5 % STRAIN AT FAILURE
10
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ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOt MECHANICS SECTION

RECORD OF BOREHOLE N2 7
wp_3~67-03 LOCATION_ Sta. 294 + 48 17°' Lt. £ Huy. 17N ORIGIMATED 8y _F%
OIST__9___ Hwy _ 17N BORING DATE __ June 25 to 26, 1973 COMPIED BY __ PK
DATUM Geodetic BOREHOLE TYPE Auger, Washboring and Cone Test CHECKED BY )
SOIL PROFILE SAMPLES = DYNAMIC CONE PENETRATION LIQUID UIMIT ey (=
2 [REsiSTANCE pioT SLASTIC UMIT ——wpd == T
b v ; Ny Y T T 6 . ~ANTENT W E -4
O « 8 20 40 60 g0 _ 100 WATER CONTENT.W | Z
ELEy Fjw | w 2] 2 [SHESR STRENGTH we w w, {72 | REMARKS
- et Ot
SEFTH DESCRIPTION SP2 = | 2§ g o unconsmed + FIELD VANE y
21217 71 & |o ouck teanal  x ias vane | WATER CONTENT % "
487.6 Ground Level «» Z L ELEV . , 10 26 38 GRSA Si Ct
G.0 | j ; 5
. SS i8 i
i
|
SS | 1 © '
§ 1281 80 E—
Sand, some silt. 3 1gg | 19 d | 3 B& (18}
3155 113 i
i
5 [sslut g = o
Brown 470 ; ;
) 88 12 I [
. ‘ !
: |
7. 188 |19 !
Compact to Very Demsel 466 A
8 'sg 1323 |
1’
I }
B i
P ] S8 81 ] 083 (713
| 4590
i . . .
. - B [ ss 135 : i
A ; i
I :
433.6 440 - '
65.0 | . _ - | 5 | o ,
| sandy silt to silty V-] 1 | 50 (5C)
i
sand. . '
' |
Crey . 430 f
Jjz lss |56 i
Loose to Very Dense
A
520.6 420
&7.0
Clavey silt, traces s..LA58 [ A7 & 010 71 1%
sand .
Firm to Hard 410
’ 15 SS 4 et B
Grey |
401,56 |
86.0 Sand, some gravel. 400 T
B 1 8% 5 47 [} 23 46 2% @
Dense to Very Dense
350
387.3 12 ] 358 | 6&
100,53 End of Borehole

20
13¢5 % STRAIN AT FAILURE
W
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO 3 ;
- ey
ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION i
RECORD OF BOREHOLE N© 8 ]
WP 3-67-05 LOCATION Sta. 294 + 14 17' Re. £ Hwy . 7N ORIGINATED 8y _PX |
DIST__ 9 HwY _1IN BORING DATE June 22, 1973 COMPILED BY PK
2
CATUM Geodetic BOREHOLE Type  Cone Test CHECKED BY ]
i
SOIL PROFILE SAMPLES x DYNAMIC CONE PENETRATION LIQUID LMy wil = 5
iz RESISTANCE PLOT PLASTIC LimiT RS Rt i
Of o1 3 2040 do_ g0 (6o | WATER CONTENT—w | Z5 | i
. Eiwi w | 31 9 [SHEAR STRENGTH wp w wy 2 | REMARKS §°
ELEV lola 2] 2 e
BEPTH DESCRIPTION 212 > | €] 8 lo unconeinen + RELD VANE y i
o g | R 5 le QuICK TRIAXIAL  x 1AB VANE | WATER CONTENT % % :
487.7| Ground Level ® i Z {ELEV ) ) . ; GRSASICLY
6.0 | i ; ]‘ ; 5 y
‘ i i
i H
! | ! ;
480 r . :
<> |
< ?
470 ‘\ !
: |
j ; i i
460 i 1 : ;
{ ~ |
| . 'a
| Lo |
; 450 e "
H 1 : t
] 2l
| ! i ‘
E z ‘\> | : : '
| — N |
“io | T |
536.9 ? L o

50.8; End of Cone Test ,

i

20
159-5 % STRAIN AT FAILURE
10
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MINUTES OF MEETIUNG

STRUCTURAL REVIEW COMMITTEE

TIME: July 7th, 1976, $:30 A. M

PLACE: Boardroom "B", West Building

Attanding: A. E. McKim - Construction Branch
D. Laframboise -~ Construction Branch
R. Kan - Structural Office
M. Stovanoff - Structural Office
F. Gormek - Structural Maintenance
A/. Devata - Soil Mechanics Section
V. Boehnke - liydrology Section,

Projects: {A) Petawawa River Bridge
W. P. 3-67-02

* (B) C. P. R. Overhead
W. P. 3-67-05

Both projects were presented by Mr. R. Kan.

The Committee commented as follows:

Petawawa River Bridge (W.P. 3-67-02)

{a) Foundations

The foundation and unwatering requirements were reviewed
and it was felt that no problems would be encpuntered
during construction.

The unwatering was dealt with in some detail and it was
concluded that the presence of boulders would probably
preclude the method of unwatering at the piers as a fill,
excavation, and pumping operation. It was pointed out
that an unwatering item has been provided in the contract.

{b) Hydrclogy

Hydrology recommended that two of the deck drains be
relocated in order to avoid erosion of the embankments
cf the streambed.

This requivement is to be effected hy the Construction
Branch at the time of construction.

{Tc) Structure

The load cell enclosures are shown as made of P.V.C. material.
The Construction Branch commented that on the West Arm
Lake Nipiss. ng structure the bearing enclosures were also

P.V.C. material but proved unsatisfactory in that they broke
in handling.

The Ceonstruction Branch will take steps after award of the
contract to modify the enclosure requirements to a more

suitable arrangement as was done for the Lake Nipissing structure.



C.P.R.

{a)

The drawing showing the pin installation for as built

data is not current. The latest standard will be forwarded
to the District prior to construction by the Construction
Branch., )

Overhead (W.P. 3-67-05)

Foundations

The Soil Mechanics Section recommended that since the proposed
caisson supports for the structure are a special type, the
installation of these should be monitored and records kept.

After award of the contract, the Construction FBranch will
provide ample notice in. advance of this work to enable the
Soil Mechanics Section to arrange for and caryy out their
project.

No further matters or points were noted and the meeting adjourned‘at
10 45 a.M.

MS/cf

f/}/j) L l cA e st ['/-Z{
s T v

y ey
M. Stoyanoff,
Structural Contract Engineer.

Copies to:

J. B.

W.
E.
R.
C.
W.
J.
Kb
W.
J.

Wilkes

Grebski

McFarlane

A1l in Attendance



Install Concre Caisson Piles

Payment for this item shall be at the unit price bid for the
total iineal feet of concrete piling remaining in the completed
structure and shall include the supply and plecing of all con-
crete in the piles as shown on the drawings and hereinafter
described, and the supply of any other material and all eguip-~
ment required to install the piles.

The Ministry will supply the cement.

The piles shall be driven type, cast in place concrete displace-
ment caissons with an expanded base. They shall be placed
using a cylindrical casing.

The casing shall be advanced to the required depth by hammering
a zero slump concrete plug placed at the bottom of the casing.
The casing shall then be restrained from further penetration.
The expanded base shall then be formed by compressing and ex-
pelling batches of concrete from the bottom of the casing

using an internal hammer having an energy of 140,000 ft. lbs
per blow. Expelling of concrete shall continue until such

time as a volume of 5 cu. ft. of concrete requires 22 blows

for a 130 ton design load and 18 blows for a 70 tcn design

lcad to be completely expelied from the casing.

The shaft shall be formed by placing and compacting the con-
crete using the driving hammer. Simultaneously the casing
shall be withdrawn. At no time during the casing withdrawal
shall the surface of the concrete be less than 6" higher than
the bottom of the casing until the ground surface is reached.

The shaft from top of base to cut-off elevation will be of
reinforced concrete, cylindrical, of a minimum cross section
egual to the outside diameter of the driving casing.

The class of all concrete used in the caisson shall be 4000
p.s.i., having a zero slump.

The cut-off elevation of the piles shall conform with the
elevation shown on the plans, within 4" more or less. The
piles shall not be out of plumb or indicated batter more
than 2% of their length, not more than 3" laterally from
location indicated on plans. )

Measurement for payment of this item shall be rzaszed on the
length of piling measured from the top of the base to the
cut-off elevation.
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W.D, 3-67-05,
CPR QOverhead, Site 29%-197,
Highwav 17v, District 9.

MINUTES OF MFETING

as held on January 14, 1974, 2 P.M. in Mr.
ffice to discuss the Special Provisions relating
in place concrete piles for the above bridge.

ce were the following:

. Bassi, Regional Str. Design Fnor.

Kan, Structural Engineer

Zoltay, S.ructural Specific tions Engr.
Selby, Sr. Foundations Engineer
Hashizume, Reg. Constr. Enar. Structures.

in the specified desiagn loads, it was felt that

issons mayv have to be taken down further. To
for this contingencv, longitudinal reinforcinc

7001 (abutments) and P 7002 (piers) will he

ned by 3°=07,

ey to the Contractor the corract construction
re, the Special Provisions will be rewritten as
n the attached sheet.

{1
[ 1
LA
& |
nstruction Engineer,

- -

*¢
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Ifnstall Concrete Caisson Piles

Payv.uent for this iter shall be at the unit pri.ce bid for
the total lineal feet of concrete piling rema ' ning in the
completed structure and shall include the supply and
placing of all cencrete and reinforcing steel in the piles
as shown on the drawings and hereinafter described, and

the supply of any other material and all edquipment reguired
to install the piles.

The Ministry will supply the cement.

The piles ghall be driven tvpe, cast in place concrete dis-
placement caissons with an expanded base. Thev shall be
placed using a cylindrical casing.,

The casing shall be advanced to the recuired depth hvy
hammerinag a concrete plug placed at the bhottom of the
casino. The casing shall then be restr.ined from further
penetration. The expanded base shall then be formed bv
compressing and expelling batches of concrete from the
bottom of the casing using an internal hammer havine an
enerqgy of 140,000 ft. 1bs per blow. TFxpelling of concrete
shall continue until such time as a volume of 5 cu. ft. of
concrete recuires 22 blows for a 130 ton desian load and
18 blows for a 70 ton desion load to be comnletely ezpelled
from the casinag,

The shaft shall be formed by placing and compactine the concrete
using the driving hammer. Simultaneously the casing shall be
withdrawn. 2t no time during the casing withdrawal shall the
surface of the concrete be less than 67 hicher than the bottom
of the casing until the aground surface is reached.

The shaft from top of base to cut~-off elevatien will be of
reinforced concrete, cvlindrical, of a minimum cross section
equal to the outside diametev of thz drivine casinc.

All reinforcing steel shall be supplied in accordance with the
latest issue of C.S.A. Specification 7 30.1, intermediate or
structural ara.e. >

The class of all concrete used in the caisson cehall be 4070
p.S.i., having a zero slumn.

The cut-off elevation of the piles shall conform with the
elevation shown on the plang, within 47 more or less., The
piles shall not be cut of plumb cor indicated batter more than
2% of their length, not more than 37 laterallyv from location
indicated on plans.

Measurement for pavment of this item shall be based on the
irngth of piling measured from the top of the base to the cut-
off elevation.




Foundations Office,
Design Services Branch,
Weast Building, Ontario.

Hr. T. C. Ringsland,
Rezional Structural Planning Inginser,
Fastern Ragion,
¥ingston, Ontario.,
July 10, 1973,

tion frp FPropeosed

Foundaiion Inves a
¢ Junetion of

£
CoP B, wver at Fzisting
Buy. 17 & Huy 7 7, Distriet 2 (Ottava)
¥, 0., 2Z3.3110323 - ¥.P, 3-27-08

Field work for ths
on June 27, 12713,

abova-mentioned project was completed

The following paragraphs contain a

summary of subsoll conditions and our recommendations relating
to the design of the proposed structure foundaticns.

susaell Jondltiona

Subsoil at the site consists of a deep, loose to veyry dense
deposit of sand ranging in thickness from 47 fo 52 f¢,
overlying a compact to very dense Jdeposit of gandy gilt 17 te
35 ft. in thickness. The top laver is classified as fine

to medium sand and has "N° values ranging betweern 3 and 81
blows per foot. ‘the "X* values of tha sandy 3ilt range

from 21 to 38 hlows per foot. Below the sandy silt is a

layer of silt to slayey
with "HN* values varying
the silt to clavey sils

silt averaging 18 ft. in thickneszs
from 4 to 100 blows per foot. Seneath
i a danse to verv dense laver of

-and with gravel. This depozit was encountered some 90 to
100 fr. below tha surfacs,

Sround—ater levels in the boreholas, aftar several davs
of obs.rvations were found to be at elevation 472+, sone
1% Ffeet below the surface.

Reeommandations:

i} Gemeral
it iz proposed to censtruck a naw overhead structurs

at this site to carsry the new Huy. 17 over the 0.0, R,
trachis. The new bridge will be skewed at an angle of
€4%~13"-40" and will hava spang of 4 4., 856 f+,, and

66 ft. The grade of the new bridee will be at approzimata
2laevation 318+ which is some 30 ft. above tha AVETRAGS

& 3
level of the ground surface at the sitae.

seasi
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e

H Pilags

s

The entire structure may be supported on steel H piles.
Such piles, if driven to approximate elevation 388,
should be capable of supporting safe loads of up to

95 tens per pile. It will be necessarv to control

pile driving in the field by means of the Hilev Formula
according to the appropriate M.7T.C. Standard.

Franki Pilesg

The entire structure may be supported on Frankil type
displacement caissons with expanded bases formed at
approximate elevation 481, for the abutment and 472

for the piers. For pile diameters of 20", at the
abutments 70 tons per pile is recommended and at the
plers 130 tone per pile is recommenied. For estimating
purposes it may be assumed that for 9 piles each abutment,
and 12 piles each pier the total cost will be in the
ordexr of $£12,000.

Spread Pootings

The complete structure may also be supported on spread
footings, pier footings being constructed in original
ground, and the abutments being placed within the
approach embankments on a specially constructed core

of fully compacted Granular 'A' material. For the
abutment the net safe soil pressure ig recom ided to

be 2.5 t.s.f. and the method and details of construction
should be as shown on the attached Fig.l. At the proposed
piers the bearing capacity of the subsoil is such that
spread footings are not practical unless the supporting
capacity of the subsoil is incraased by compacting the
soil using deep vibrators or vibroflots. Consideration
should also be given to increasing the supportin:
capacity of the granular core within the approach fills.
By the means of dasp vibrators the safe bearing capacity
of the soil can be increased to about 5.0 t.s.f. and
possible differential settlements reduced to a nmaximum

of 1/2 inch betwsen adjacent footings. Compaction points
should be spread about 5.5 ft. apart and the area compacted
should be about 1~1/2 times the footing area. The dapth
of compaction should be about 20 ft. below footing base
level cor twice the footing width whichever is greater.
For estimating purposes it mav be assumad that the cost of
compaction will be about $6.00 per lin. ft. Track
protection for the pier excavations will be required if
the excavations arve closer than 10 ft. from the C.T.R.
tracks. This siould ke in the form of braced sheeting.

&0.%83
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The

Spread Footings and Piles

As a fourth alternative the structure mav ba supported
partly on spread footings and partly on piles. In this
czue piled foundations may be constructed as in (2) or
{3} a~1 spread footings as in (4). Regardless of which
wthod of supporting the structure is salected it may

be assumed that differential settlements between footings
afte: the deck is poured will be less than 1 inch. In
any event, settlements in this type of subsoil generally
occur immediately the load is applied.

Devatering
No dewatering problems are anticipated for any footing

excavetion since the groundwater level is well below
the recommended footing basges,

211 footings or pils caps will require 2 minimum of
6 feet of cover for frost protection.

No stability problems are anticipated for the proposed
approach embankments constructed with standard 2:1 slopes.

foregoing should be sufficisnt for your structural design

reguirements. If, however, farther information is regquired
please contact this office.

ouy

complete rxeport will be forwarded to vou in due course.

p 9
fk /6*) . M/L\/(
S
¥GS/ao n. &, Selbvy,

TaCe

SUPER?ISI&E FOUNDATIONS ENGINEER.
K. 3. Bassi
J. Anderson
Foundations Files &x
Documents



ABUTMENT ON COMPACTED FILL SHOWING. GRANULAR ‘A’ CORE
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NOTES | | h L
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‘. 3~ EXCAV/\TE COMPACTED GRANULAR 'A' MATERIAL FOR FOOTING. T
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My, €. 5. Grebaki, Stryctoral Planniag Uilice,
strociural Design Laginser, Kingsion, Usiaric.
Lowasview, Uniaris.

My, K. Bassi 25 June 1873,
W. P, 3-67-00, Site 26-197, Sl

CL. PR, Uverbead,
Highway 17N, Olstrigt 8-Ultawa

With reference to the above-mentioned structure I enclose iwo
seis of signed survey drawings (one set for your files and one set for
the use of the designer) as listed below showing the revised slignment
for the siructure which hes been relocaied some 3600 . to the east
of the original alignment.

Bridge sbite Plan E-8281-1

Plan #~887-17 (Hew) Fortion
Profils L=807~17 {(Kew) Portien
Rasilway Crossing Plan 3-3368

Design criteria, siructure cross section, rallway requiremenis,
ete,, are as described in the original Bridge Planuing Heport dated
April 7. 1872, Services sre the same as those mentioned in this Report
and are located in similer positions relative to the railway track.

Eesults of the nevw foundation investigation being carried out
under the supervision of My, K. Q. Selby, Supervising Foundations
Enginesr, have not yet been received but the Foundatien Report will be
forwarded to you &3 soon as it la avallsble.

it iz not intended io issue o revised comprehensive Hridge Plag-
ning Report but please let me know 1f further information is required.

Preliminary fwid
sud design &Qﬁ?? @i@ﬁﬂ

plans should be isazued by ﬁ%ﬁg&@% 28, 1873
éﬂmﬁmy 8, 1874,

2UL 70T, UL Kingslend
¢ Heglonsl Strustursl Planniag Daglnesy
coc.  P.oD, Billingdc A, &. Perey
. oci, Crilds H. Forrest
Az £3

Bermec - A, b, G, selby




 Payment for this. 1ten shall beée at the unlt prl‘e bid fof
total lineal feet of concrete piling remaining in the ompl
structure and shall include the supply and - placlnq””;
~opcrete and *elntorc;ng steel, in the plles

drawings and the supply of any. other materlal
-requlred to 1nsta11 tbe plles. ~ S

The Ministry wi. pply thexcemeﬁtf" 
jThércaisson-pile* : yp
with expanded base. They shall be placed using:a cylindr
‘51ng w1tn an 1n51de dlameter of 20 nc

. The base will be' compac*ed in nlace in the granular bear
" ‘and the last batch of concrete (5 cu. ft.) shall be exp
- the tube and compressed with not less than 22 blows

:  fdes1gn load and not less than 18 blows for 70 ton design loa
‘,Vpach blow ehall not be less than 140,000 rt.;b

Spec1f1cat10n
»owqrade. N

'Tne cut*off elevatlon of the plles shall conform w1th .the
“elevation shown on the plans, within 4" more or . less. ‘The pi
shall not be out of plumb or indicated batter more than 2% of

.~ their length, nor more than 3" laterally from locatlonflndlc,
VV,on plans. , R : :

»*eievatlon,

‘7PLACE CONCRETE IN'PIERS ?ABUTMFNT%ﬂANB?wiNGwALLéao

Payment for this 1tem .at the lump sum bld wxll 1nclude supply'
and placing the ‘steel ring encasement for the column reinforcemen
~as shown on drawing 29-197-3, the treatment of the bearing seats’
as specified on the drawings and the placing . of the Date and Site
Number figures as shown on thHe draw1ngs. ‘The Ministry will supply
the figures. ' PR




TELEX NO.
02-21i59
CABLEGRAMS
"FRAMKITOR”

TELEPHONE
751-4200

105 NANTUCKET BLVD.

. SCARBOROUGH, ONT.
Our Reference: -

X. 1972 May 26, 1972.

Mr. A. G. Stermac,

Principal Foundation Engineer,

Design Services Branch,

West Building,

Ministry of Transportation and Communications,
Downsview, Ontario.

Attention: Mr. K. Selby, P. Eng.

Re: Canadian Pacific Railway Bridge
Highway No. 17 "New"
Petawawa

- Job No. 72-11021
Franki Piles -

Dear Sir:

As requested, we submit our suggested specifications
for the above project.

Ag discussed in our letter of May. 3, 1972, we
recommend that the specifications stipulate that the pier
piles be installed from existing grade.

Yours very truly,

FRANKI CANADA LIMITED,

AWM: AL z&

A, W. Millard, P, Eng.,
Encl. ~ Chief’Engineer;' B

/
C.C.--Mr. K. G. Bassi, P./Eng.,
Regional Structural Design Engineer



TRANSPORT AND ASSEMBLE EQUIPMENT FOR INSTALLING FRANKI ?ILES

For the lump sum price bid under this item, the Contractor shall
transport, unload and assemble all machinery and equipment required

to install the specified tvpe of piles to the specified design
requirements; and shall, after all the piles are installed and
accepted by the Engineer, dismantle, load and transport this machinery
and equipment from the project site. All other costs relating
directly and indirectly to the machinery and eguipment required to
install piles shall be included in the unit price bid for installing
piles, and no extra payment will be made for anv excavation, f£fill or
backfill required to accommodate the eguipment.

The equipment to be employed by the Contractor shall be adegquate,
in the opinion of the Engineer, to perform the work competently.
Before commencing work, the Contractor shall submit full details of
the eguipment, and the methods of its operation to the Engineer for
his approval.

When the satisfactory performance of the machinery and equipment has
been demonstrated to the Engineer, such as the satisfactory installation
of a battered pile, one-half of the lump sum price bid for this item
will be paid. The remainder of the payment will be made at the
completion of the work.

INST2LL FRANKI PILES

Payment for this item shall be at the unit price bid for the totail
lineal feet of concrete piling ramaining in the completed structure
and shall include the supply and placing of all concrete, reinforcing
steel and steel shells in the piles as shown on the drawings.

The Department will supply the cement.

The caisson piles shall be of a cast-in-place concrete type, consisting
of an expanded base and a shaft. They shall be placed using a
cviindrical driving casing with an outside diameter of 20 inches.

The class of concrete shall be 4000 p.s.i., and shall have a zero
slump.

The base shall be compacted in place in the granular bearing soil
and the last batch of concrete (5 CU. FT.) shall be expelled from
the tube and compressed with not less than 22 blows for 120 Ton
design load and not less than 18 blows for 70 Ton desig¢n load.

Each blow shall not be less than 140,000 ft. lbs. The base shall be
formed approximately at the elevations shcwn on the drawings.

The shafts from top of base to cut off elevation shall be of reinforced
concrete,; as indicated on the drawings.

Cont'd...



INSTALL FRANKI PILES (Continued)

The reinforced concrete shafts shall be cylindrical and of a minimum
cross section egual to the outside diameter of the driving casing.

The shafts shall be reinforced for their full length with longitudinal
bars, bound together with a spiral, as shown on the drawings.

211 reinforcing steel shall be supplied in accordance with C.S.A.
Specification G30.1 latest issue, intermediate or structural grade.

Concrete for the reinforced shaft shall be deposited in batches of
3 cubic feet or less. Fach batch shall be compacted with a minimum
of 2 blows of 20,000 ft. l1lbs. each.

The cut off elevations of the piles shall conform with the elevation
shown on the plans, within 4%, The piles shall not be out of plumb
or indicated batter more than 2% of their length, nor more than 3"
laterally from the location indicated on the plans.

Measurement for payment of this item shall be based on the length
of piling measured from the top of the base to cut off elevation.
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Box 34, Toronto Dominion Centre, Suite 1400, Toronto 1, Ont.

VIBRO-COMPACTION . ‘
VIBRO-REPLACEMENT Tel.: (416) 863-1769
GROUNDWATER LOWERING . (9.
GROUTINGS Telex: 02-21585
TIEBACKS :
DIAPHRAGM WALLS

SANDDRAINS

Montreal, April 27, 1972.

Mr. Kris G. Bassi, P. Eng.,

Regional Structural DBesign Eng.,

Ministry of Transportation &
Communications,

Dowvnsview, ONT.

REFERENCE: Your Job W.P. No., 3-67-05
C.P.R. Crossing
Renfrew
Our Project No.: P/92/013

Gentlemens

We looked at the details yvou gave us last Monday and we have
pleasure te confirm that the encountered soil conditions are
extremely suitable to apply the vibroflotation process.

Please find hereinafter our quotation for the execution of the
foundation on the basis of these information which we would
like to repeat shortly:

Soil Conditions: as mentioned on drawing 72-11021A

Structures: 2 abutments with sizes 6'6% x 35
2 footings with sizes 15' x 15¢

Soil Pressure: 10 kips /sq. ft.

Abutments are placed on fill according to
your specifications called "Abutment on
Compacted Fill Showing Granular 'A' Core'.



Zo\  JOHAMN KELLER
= - CANADA LTD.

Page 2 (Mr. Kris G. Bassi)
(ap-il 27, 1972.)

We confirm that there will be no problem concerning the
loosening of the granular 'A' when work is executel as shown
- attached.

If the spacing of compaction points is as shown, the depth
will be in both cases 25' below bottom of footing which is
some 6' below working platform respectively natural ground
level for the two footings and some 2' below working platform
at the two abutments.

The total settlements will be less than one inch. The diffe-
rential settlements will be less than half an inch between
two adjacent footings.

The execution of the work near the railway embankment is
feasible.

In the area of the abutments the top silty layer of some 5

feet has to be excavated by general contractor before placing ,
of the fill. The width of excavation has to correspond to width
of compaction area.

Qur price is based on the following considerations:

a) Work cen be executed till November 1972;
b) Continuous work is possible;
c) Access, dry working platform and bench marks are provided;

d) All obstacles such as water-mains or czbles are removed or
protected.

The complete work includes mobilization and demobilization,
execution of compaction, delivery of material to be added to
compensate reduction of porosity, salaries, wages, equipment.

78 compaction points, 25' deep, for two footings and two
abutments: -

Lm SUH : e ® 00 USOSIGCEBDEEOORH $ 13’500900

We hope this will be of satisfaction to you.

VB/cd VOLKER/ BAUMANN
copy to Mr. Ken Selby

Qss”
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2 tire tructa%“ may be supported on steel I plles,
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culd be capsble of quapﬁrtiag safe loads of up to
tons per pllie. It will be unscessary to control pile
iving in the Tleld by mesuns of the Hiley Formula
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jccﬁrdiﬂ? to the mﬁprcarkiﬁﬁ 0.7.C. Stendard,
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The entire structure msy be supportsd on Franki type
displacement calssons with expanded bases formed
epprozimste elevation 472. For such piles design loads
may be as Iellows:

i% inch dis. shaft - 70 tons
20 inch dia, shafi o 125 tons
24 inch dia, sharft - 150 touns

The cost of lastalling these plles complete with
reinforcemsnt and =ll amaterlals may be estluated asssuming
213,00, 216.00, 2nd 0519.00 ger lin. ft. for the 1Q~*ﬁ9ﬁ3
20=inch and 24-inch types rsspectively

‘he complete structure may also be supported on mpf”@é
footings, gier footings being constructed 1n originsl
around, and The abutuents belng plsced within the approach
enbankaenis on 2 speclielly constructed cors of fully
compacted Granular *A!' materizl, For the a2butment the

net sefe =soil grasaur@ is recommandsd to be 2 t.3:,.°7.

and the method snd detzalls of construetion should he

a8 shown on the atteched Fig. 1, For the propossd pisrs
read footlings may be constirucited at or beslow elavation
G0 qﬂm&i%g a net safe seil pressure of 2 t.8.7.
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Regardless of which method of supporting the structure is
seleciad it may be assumed thai differsntiasl settlements
between footings after the deck 1s poursd will be less than
1 ineh. In sny svent, settlements in this fype of subsoil
generally occour immedistely the load is applied.

Ho dewatering problems are znticipated for any footing
excavaltion slnce the groundwater level is well below ths
recommendad footing bases.

A1l footings or plle pape will reguire 2 minlmum of & feet
of cover for frost grotection.

#o stabllity problems are anticipated for the proposed
approasch smbanikments construected with standard 2:1 slopes,

The foregoing should be sufficient for your structural design
reguirements, If, however, further information is reguired
please contact this Office,

i

Our complete report will be forwarded to you in due course.

K. bt

KGS/s0 K. G, SBelby,
SUPERVISING POUNDATION ENGINEER,
coy K, G, Bagsi
J, &nderson
5 ’{y{.
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