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Departmez““'Transgortation and Cou‘“cationsv
XTI RRERTRE FHXKA T BABR S R

. “‘
T MEMORANDLUM
‘m . Mr. T. C. Kingsland, (2 ) From: Foundations Off"ce,
ibas Heglonzl Eridce Location Engineger, Design Services Branch, [
‘ Eastern Region, : Central Bldg.,: wansview.r
: - Kingston, Ontario. ‘
ATTENTION: DaTE: January,28¥;1972,,‘
Bur FiLeRer. ; JINREPLY TO = : ; S
SusuecT: . ’ : , , S 5/7?2»,&’;4/ : i !

' Proposed uulve*t ‘at the
- ‘ Creek Crossing of dunt1°*-&arch ’oquhlu Bd ‘ o
x 0 71-11052 = .2, 4o eéa-gé%f7i,,f.;«_f*~'~f
- District Mo. 2 (Ottawa} : :

INTRODQ wxam;.  V ‘

 The Foundation Office was requested to carry out 20

. investigaticn for the proposed culvert location at thﬁ crosaing

‘{',fo; the creek and Huutley =Mezreh TOWHSH&D Bd., Statian 9&+50,

' Q::in the Rezional Huniclpallty of Dttdwa-carleton.‘ The request

f ' was contsined in. a memo, dated Navember 12, 7972, from hr; T C
;  K1ngs1and,,“eg1onal Bridge Locatlon ungin r, acstern neglon. :

-~ The site is. lccated apnrox1mately 2 miles nort% of the Vll age L

;,ef Stlttsvi’ie, and the Zeneral arce is 1at to. gently undulating.f5

' An 1nvestixation was carried ou» by this Office to -

'_!determine the bubsoil ccnditions 2t this 31te., Dresentea in

' xth1s mexmo are the results of this inv estiéatlon togetner with B
 7our revommenﬁationa Qerualn¢ng to the foundations of the culveru ¢
~and tha,stabzilty and settlement cqnsiderations fo: the_propqsed o
approach fill. , | A i

1 ’ 1j

2, SUBSOIL CONDITICKNS:

One sampled borehole accompanied by dynamic cone

..OQ02




S el e King” 2o 9., 28, 1972.

s penetration test was carried out using a diamond drill rig adapted
for soil sampling purposes, ‘ i
Subsoil at this site consists of 5 feet of fill material,ﬁs
(silty clay with occasional boulders), followed bya 24 ft. thick
stratum of grey soft to stiff silty clay. The cohesive subsoil
1s underlain by a grey compact to very dense granular glacial
till deposit. The thickness of this stratum was not determined,
but the investigation carried out for the main structure
(W.P, 436-64-00) revealed that . the glacial till deposit is. at
- least 21 to 33 feet in thickness. Groundwater level was recorded
in the open borehole snd was found to be at eieVation 3163 1. e.fsome
5 feet below existing ground surface. ‘ '

3. RECOMMENDATIONS:
| " It is ~proposed to construct a multi-plate pipe arch ‘
culvert at the creek crossing and Huntiey-March Township Road,"~,"
‘1n the Reglonal Municipality of Ottawa-Carleton.f The existinz
13' x 8! reinforced concrete open footing culvert will ‘be.
demolished and replaced with a new pipe arch culvert, prior tojie;
- the construction of approach fills for the underpass structure
>~a~at this locationc, According to available information the strezm
~bed elevation for the new culvert will be at approximate elevation
311. The approach fill will, therefore, have a ma?imum fill
heigbt of 20 feet in the transverse direction.
: The presence of relatively compressive material at

a sballow depth- below ground surface is the governing factor
from the Foundation point of view, since it will be mecessary
to ensure that it is not cverstressed by either the embankment
or the structure foundation loadings. These aspects will be
~discussed in detail in the subsection: to follow.
Embankment Stability and Settlement Considerations:
&nalyses have carried in terms of total stresses (Z = 0)
with standard side slopes of 2:1. The results of the computations
, . indicate the following: ' ‘ :

seceed



Mr. T. C. Kingsland -3 = Jenuary 28, 1972.

’ , 1) In the proximity of the creek crossing due to the
presence of sofi to firm silty c¢lay, fills up to
17 feet in height will be stable with standard
231 slopes. ”

11) PFills in excess of 17 feet in height will require

a mid-height berm in order to ensure the stabiiity
of the fill section. The details of the berm
‘requirements at various stations are as followse.

94 + 25 no berm : ,
94 + 50 15 ft. mld-height berm :
9k + 75 no berm

¥ smooth transition should be provided betwsen no berm
to full 15 feet berm at Stationm 9h4+50,
3! , The estimated consolidation settlement due to 20 feet
of embankment 111 will be of the order of 8 to 9 inches in a -
Rfmnximum period of 5 years. Approximately fifty percan* of the
‘_J‘-gtfleménts shculd take place in a peried of 12 months.

Culvert Foundations :
The proposed pipe arch culvert should be supported on .

fkgranular pad having a minimum thickness of 24 inches. This granularf%.l
‘pad should extend a minimum base width of at least 18 inches on
:eitherxside‘of'the base width of the culvert. The'granular pad -

should'consist of well compacted granular 'A?! material, Beddlng

and placing of backfill material around the culvert should be. :

carried out as per curreat D.T.C. standards. In order to

accommodate the'antknipated consolidation settlement of the

embankment loading, the culvert should bs provided with a vamber

‘of 9 inches in the middle,

This memo should be éppended with our fouuﬁation report

W.0. 71-11052. :

¢ SA/a0 Shaheen Ahmad,
ces T, C, Kingsland Project Foundation Engineer,
D, W. Farren For: M, Devata,
B. R. Davis Supervising Poundaticn Engineer.
A. Butka E. BR. Salnt s
S. J. Mark.m. cz G. A. Wrong .

Jo B. Callaghan B. 4. Singh
B, J. Giroux G. Tllley  (GAffels Assoclates Ltd.)



FORM OD-=MT - 126 (REV. 1969}

DEPARTMENT OF HIGHWAYS- ONTARIO

RECC)RD C)F BOREHO&E No. Q

" EOUNDATION SECTION

MATERIALS & TESTING OFFICE ; | .
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W.P. _ h33-614-02 BORING DATE _ Dec- 20, 1971 COMPILED BY SAA
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IATORY NODK: (sontfd) ...

Shelby tubes, which were msnually pushed

, ‘ In addition, field vanss were carried cut, wnere : i

the undrained shear strength of the clay

stratum. PBedrock was provea in 6 of the boreholes by obtaining

BX size rock core ssmples.

: Groundwater level cobservatiocas ﬁere carried out, during
the period of the imvestigation, la the open borehcles.
e soil, bedrock snd groundwater conditions, encountersd
-at the boring locations, are presented on the Hecord of Bcrélcg

sheets eppended to this report. The location end elevation of the

: varicus boreholes were provided by personnel from the Eastera

-~

_Hegicn Engineering Surveys Secilen. The glevations in tnis rep

f‘aré refersn ceé to & Gecdetlc datum. The boring locaticns and

~~ele atlgq are shown on Drewing Ko. W.0. ?71-110 ZA. Stratigraphical

)..J‘

’ 3@0' w5, inferred from the boring data, are also presested on the

aforementioned drawing.

‘A1l the samples were subjected to a careful vi sual

P

‘Followlng this exaumination, laboratory testing was carried out on

selected rTepressntative samples to determine the following

.

Teﬂgiﬂﬁﬂwlﬂé properiics of the overburden:

Ha sture Content
At te
Grain-Si<e Distribution

. : . e y

Undrained Shesr Strengt

‘ 7 Y BT - g o
GConesoll atlion Chaeracteristics

CRE R



The results of this festing are plotted on the Record of
4

Porclog sheets and suumerized on Figures No. 1 to 6, inclusive, 2ll

contained in the Appsn
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&, SUBSOIL AND BEDROCK CONDITIONS:

b.1)  Genersl

The predominent stratum scross th~ site ig composed of 2
very stiff to firm grey clay to siliy clay. The thickness of this

stratum varies from 26 to 41 feet. The conesive subsoll is under-

‘lein by & looss to very dense ncn~cohesive glacial till deposit,
t
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‘whose thickness

in turnh, underlain by sound limestone bedrock.
‘The boundaries of the various de
the boreholes, are shown on Uhe zccompanyinz boreliole sheets. The

cal sections, shown on Drawing No. W.C. 71-110524, are

J

QarTEs from this data.
Prom ground surface downward, the vsrious soil types

Jepetuntered, asre asg follows:

L.2) Clay to Silty Cley  (Sersoitive Leda Clay):
Directly beneath the one focl thick surficial claye
topsoil cover ls the predominant str@ium across the site, which
,ig compoesed of 2 clay to silty clay of marine origwn., The ove ;511

ot gy TN
cEany
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SUBSOTL AND PEDROCK CONDITIONS: (cont'd)

S B.2) Clay to Silty Clsy (Sensitive Leda Clay}: (cont’d)‘;,;‘"

Further, at B.H. thick lager

i throughout the deposit. /8 a3 foot

;of 811t was encountered near the bdse of the stratum. Graih»size;u'

 d1qtribut1o‘ curves Tor ssmples of the coheszve subsail are shomn s
on FiLure #2, located iun Appendix 1 of the report. e
The properties of the upper desiccated; dm well ao the w *
"‘1ow”r portiuﬂ of the stratum; as determined by fiela aﬁd laborﬂtaﬁy
t ?ﬁing, are ShmmmfiZFﬂ an rigura #1. A brief resgmfz pra ente&

ahulav form, follows:

e Lc}waf’ :

Upper !
E L TR Desiccated Zone  Zone
Iﬁphlity'Tests ; Hange (Averassze) Hﬁng@
) 106 - 116 102, 5-109
(Wg,) 38 - 45 (U1) 3B -
(ip) 19 - 28 (24) 18 -
(W) 36 - 55 (4h) 43 -~ 6O
v (1) 0.7 - 2.6(1.3) 0.8 -~ 1.
aiion ﬂhar&otpr& ties ;
{eg) e '»1;2?t5‘?~
on zndwx ; (Ca) o ' 0,;5 La ;
  ,PreQ$ap lﬁd@tion'(?c«P;}, o l ?00 t“ ayQQQ
; - Shenr St?vnrth {Cu)
‘(oo&.i,) i y S
1) Fleld Tests 1,750 -»2,000 750 - 2,
2) Lob, Teste 1,350 ~ 1,700 600 - 850
m&ko‘t‘t 6f"
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THDATIORS : {cont'd) ee.

6.1)

General: (cont'd) ...

oo

road ig to vary between elevations 347 and 350, The associated

approach {

underlsio

ills will, therefore, have a maximum hHelght of the order

frd

above finished grade in the longitudinal directicn. In
erse direction, however, the f£ills will bhe as much as 24
the existing ground surface.

The predceminent stratum scross the site is compozad o

ensitive clay to silty olsy, which
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s 36 to U4l feet in thickness., The cohesive stratun is
by a 21.5 to 33 feet thick non-cohesive glzeial Till

deposit, which, in turan, is underlain by sound limeslone bedroci.

stratun, &

“factor from e foundstion polnt of view, since it wiil be necessary

to ensure

i

54

&

ructur

that it is not overstressed by either the eabankment or
foundation lozdings. These aspects wlll be discussed in

the sub-sectlons te follow:
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| FORM OD-MT - 126 {REV.1969]

OFFICE REPORT ON SCIL EXPLORATION -

DEPARTMENT OF HIGHWAYS- ONTARIO - i
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.1 FOUNDATION SECTION
JoB __ 71-13052 LOCATION Sta. 99 56 ¢ Township Rd. ofs 16' Rt. ORIGINATED BY - SA. =
Aowep o hi36-6l-00 © BORING DATE  Jume 23, 2L, 1971 , COMPILED BY
paTUM _ Geodstic BOREHOLE Typg Washboring-NX,BX Cesing, BX Rock Core; Cone CHECKED ‘BY
DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT %,
SOIL PROFILE samptes | 1 BGATRoaT L L
5 ol zZ 20 60 80 WO WATER CONTENT——-
¥ = = 2| 9 [SHEAR STRENGIH PSF. we w
B : [ e S
DESCRIPTION e °§° alg . ©  UNCONFINED + FIELD VANE ’
o M= g > | @ QUICK TRIAXIAL x LAB. VANE WATER CONTENT %
Ground Level b 2 = koo 800 1200 1600 2000 15 30 k5
Top%i{ed 2
1 Zone i
Desicoa v 0! L ss 13
Mottlied Grey & Brown
‘ ' 2 185 {3k 32d
) 3 |88 5
Stiff to Very Stiff ’
L | 4 — 0 105
R ;‘ +85 -
Silty .clay to clay 310
(sensitive) R +ls12
trace of sand 6 ™ [ PM o 58 i | 107
sz-ey, 7 A 300 } 512 i |
: T W] a0 | A
7.0| Reworked Zome 0188 [ B >
O deese [T E
 IHetimix.of silt, sand [y
& gravel, trace of . ii- 1388 | 22 \-I
PR o &:g 280 ()
:rb: - -
g iz 1's§ |39 —
s m‘f \ }
e o ‘<l138s |88, 270 o
| Compact to Very 2
oo Demse b ISR(SS [Ua
7 o
S5 Boulders up to 7" in 151 BX [10%
| etze) ) 260
6.3 S
70.0| Bedrock- limestone 2
- 1with shale imterbeds 7Q! 16 ' BX {1008
251.3] Sound
75.0} - End of Borehole 250 -

20
15-9-5 % STRAIN AT FAILURE
0




X FORM oo—g- 126 {REV. 1969}

OFFICE REPogéoNsoeL £ XPLORATION

20
195 % STRAIN AT FAILURE
in

DEPARTMENT OF HIGHWAYS- ONTARIC ' T
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE NO. 2 FOUNDAUON"SECHON
. Rl
JOB _ 71-11052 LOCATION Sta. 99 + 56 ¢ Township Bd. ofs 16! it, ORIGINATED BY __ SA '
W.P. _ 1366400 BORING DATE  June 23 ~ 28, 1971 COMPILED BY BT o000
e i
DATUM _ Gezodetic BOREHOLE TYPE Washboring~-NX, BX Casing - BX Roek Core; Cone CHECKED BY /4(/ ol
B ) : e
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT - ¥, 1
SOIL PROFILE SAMPLES | . |BLOWS/FOOT PLASTIC LIMIT w, >
5 8 2 20 Lo & 8o 100 WATER CONTENT—— v e
- 24 1
el = -1 R O TSHEAR STRENGTH PS5.F. we - w, SZ1 REMARKS |
. DESCRIPTION E = o vy . O UNCONFINED + FIELD VANE : o . S
DEPTH =| 21 Z| Z| 2 | ® OUICK TRIAXIAL x LAB. VANE WATER CONTENT % y "y
~—i Z M pr) - L
325.7. _Ground Level % Z| @ | o 8o 1200 1600 2000 el PCElorsASLCLl
0.0 Ciayey Topsoil i
1.0| Besiceated Zone T "ss |3 ‘ E 1
p 1
Motiled Grey & Brown SN 320 y ____y: 320,? i
Wi in cpeni.
S4iff to Very Stiff / 3 TS5 3 BE July 6/%;
Clay to silty clay, LW . o— 110.5 e
4 810
trace of sand 310 ,
(sensitive) ™ | P o8 :
Occ. silt partings ¢ Tma |8 a ———| o fo7.5 :
throughout; + 8% B FIO
300 .
Grey BB + 818 ; e
ey 8 ™ L PM Y o {102.5 )
: + 812 ;
i = StAfP g
s : — 250 ‘
s 9 |88 T T :
Reworked. Zone °; 2
2
1 Loose : 04 85 g (
g T T T s T
1 Hetmix. ‘of silbysand{,:< 38 3] 28 s
e S~ o
| ey g L :
|6l layers eilty samtoﬂ; \\
o &'sandy’siltupme';“,: LTSS 270 ,
{ thick throughout. S
o
Grey RO o v 1 - W R G547 {0 o
: - IBTEE (138 260
Densé to Very Demse ;]
| 69.0| Bedrock - Limestone é%
. Sound 16| BX |100%
7h.0 “End of Borehole 250




U FORM OD-MT - 126 {REV. 196%)

OFFICE REPORT ON SOIL EXPLORATION"

MATERIALS & TESTING OFF!

DEPARTMENT OF HIGHWAYS5- ONTARIO

CE

RECORD OF BOREHOLE No.3

FOUNDATION SECTION|

JOB _ T1-11052 LOCATION Sta. 100469 ¢ Township Rd. ofs 16' Rb. ORIGINATED BY ~SA
w.P.__ h36-6h-00 BORING DATE __ June 2k, 25 & 28, 1971 COMPILED: BY L
DATUM __ Geodetic BOREHOLE TYPE Washboring-RX,BX Casing-BX Rock Core; Cone CHECKED 'BY /{2"}‘
; DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT W,
SO PROFILE SAMPLES - w lelows/ FOCﬂ' PLASTIC LIMIT w, N
5 S| = 20 ho 60 8o 100 WATER CONTENT——w v sl
i fLe ) & | =] 8 [SHEAR SRENGIH PSF s w W 321 remarks |
ELEV. DESCRIFTION = 2 e .| © UNCONFINED + FIELD VANE © oA ;
DEPTH =l 2 > % > § ® QUICK TRIANIAL x LAB. VANE WATER CONTENT % y
325_3 i sz?.d Level S 21 o hoo 800 1200 1600 2000 15 30 b5 pC rlorsa sl ct
. TOLED. A YL oo
1.0 Desiceated. Zome 1T T8 T in oper
Mottled Grey & Browm 220.0.
285 11| 320 ot -0’;19 e
Clay to silty clay, / h W d 59 pde—11 o 108
trace of sand W | P 210 =TT
{sensttive)’
s o  j106.5
oee, silt parbings / 6 M | B & +81(
throughoub /
; 7 | | B} 300
Grey +5
8 | ™W | PM
/ + 83
Firm to Stiff ;
‘ 106
S =t t { 0
i 290 & w53
Reworked Zome §§ | & 7
________ Loose |7 £
' |Het.mix.of silt, sand|i: - §5 1201 ,op
. |& gravel,trace of clay, . --
| (Glacial Ti11) §5 |80 o
ecc layers of siity .
sand to sandy silt ‘{13 .85 | 8B .
up o 3" thick belaw /¢ 270 ,
{elev. 270. N o
' : < ;11 | sS |168 © L5237 7
. Grey. o e
Compset to Very Dense |V I8 S5t "
Bedvock « Limestone
with interbedg of dshﬂ% 16 | BX 1003
End of Borehole ‘
250
1

20
154-5 % STRAIN AT FAILURE
0




 rorm oo (REV. 1969) OFFICE REPO%ON SOIL EXPLORAT.. ™ - . . L

DEPARTMENT OF HIGHWAYS~ ONTARIO . ‘ G :
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.i FOUNDATION SECTION
JOB _71-11052 LOCATION Sta. 100 + 69 @ Townshiy Rd. o/fs 16! 1It. ORIGINATED BY ~SA 5
WP, 1366400 BORING DATE _ June 29 and 30, 1971 COMPILED BY BT
DATUM _Gepdetic BOREHOLE TYPE Washboring-NX,BX Casing-BX Rock Cors; Come CHECKED BY e
o DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT W
SOOIl PROFILE SAMPLES - w BLOWg/ FO%T 3 8 100 PLASTIC LIMIT Wp >
5 9 = 20 ko 60 B0 X WATER CONTENT-—w =
=2 = £ | Y ISHEAR STRENGTH PSF. wp " w, =2
D e |
ELEV, DESCRIPTION 2l 2182 .} o unconsinen + FIELD VANE : ®3a
DEPTH = 31 (% > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
32,.2]  Ground Level a oz 21 = koo 800 1200 1600 200C 15 36 b5 .y
G0 Clayey TORBOLL
1.0] " Desiceated Zone
1 {88 |13 320
Mottled Grey & Brown > |88 7
3 (W M 'Y RS S— P 106
Stiff to Very Stiff
Wl | P 5
““““““ ORI 310 =
Clay to silty clay, / T %4 | TH | o 83 ' o 107
“+
trace of sand
{sensitive) & ™ i m
+8h
0D .
oece. silt partings 3
thronghout. 7 ™ | P8 o sl ' 4 105.5}
‘Grey
8 | TW | ™M Lk :
. 290
Pirm to Stiff T T [T ( o ; o |106.5
+ 87
: s
Reworked Zone > 30lss |12
Compact |'°.
IEEIE oandcaxes el wet i - 280 H
o et mix.of  841%, sand|>0] 311188 | 23 T L
§:‘jgravfe3.‘,’trace of elay ' <>
| (Glacial :21) v 12755 130 > o
5 - . L . .b" : ]
7 i"lazlss hog: ]
) . —|
& I
Compact to Ve Dense | 7
‘ v « o 1k | 88 170 o
o] 260
Bedrock - Limestone @
interbeds of shale /<< 15| Bx |100%
Sound
End of Borehole
250

20
159-5 % STRAIN AT FAILURE
n




FORM OD-MT - 126 [REV. 1967} " OEFICE REPORT On SOIk ‘EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO o ’
MATERIALS & TESTING OFFICE RECORD OFf BOREHOLE No.5 FOUNDATION SECTION||.
JOB _ 71-11052 LOCATION ta. 101 + 82 § Township Bd. ofs 16' Rt. ORIGINATED BY ~_SA ”
w.p 36~ 400 BORING DATE _ June 2% and 30, 1971 COMPRED B8Y :
DATUM _Geodetic BOREHOLE TYPE Washhorinz-NX,BX Casing-BX Rorck Core; Cone CHECKED BY. T
< < DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SEMPLES 1., |BlowggFOQ] PLASTIC LIMIT——we >
= ol 2 ; o 60 B0 100 WATER CONTENT—w e b
ELev g 5| | £| 2 [SHEAR SRENGIH PSF s - " 3Z1 remarks |
=LY DESCRIPTION 131 =1 ¢ 1 o UNCONFINED + FIELD VANE ° agat i
DEPTH ot - g > | 8 QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥
327.3]  Ground Level sl % 2l @ Loo 800 1200 1600 2000 15 30 5 dpcrlorsasicul
L0 TOoa0LL o T
1.01 Desiccated Zone S & 5 20do o
b
Mottled Orey & Brown 2SS L 5 20do 9 320.7
. 320 e T 4
Stifl to Very Stiff 3 1T | P 1. in ogen .
i 7/ July 6/7
Clay to silty clay, L ol | M o .86 | o 107 )
itrace of sand R 10 o
(sensitive) 3 H +810
& 1Ta | ™ & 4 ' v o {109.5
oce. 3ilt partings + 359
throughout.
‘ 7 T
TP 0, | L lsil
Grey
8 [ |pg +55 —t—0 117
F:’Lm to Stiff 9 W {21 290 al |
1285.3 : 0185 [ 1 o
2.0 Reworked Zone A
* Loos Sl ss | 2
IHet.mix.of silt,sand&v L ’\
Loolgravel S ) 2132 188 1 el o
| (Glactal T11) >
“loee.layers.of silty | Ty
|Sana to sandy silt up || s R d
ite 2" thick throughout{ -’
&‘. b
. so 1l 185 0D o
s : D ,
1263.3 Compact to Very Dense < o]
&l.0|Bedrack ~ Limestone, §§Q
de interbeds of shale 15 [BK 0O
les8.3 Sound 7% 26
69.0 #nd of ‘Borehole
; 25
!
o

20
-5 % STRAIN AT FAILURE
w0




DEPARTMENT OF HIGHWAYS- ONTARIQ ea
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.6 FOUNDATION/ SECTION
JOB __71~11052 LOCATION Stz. 101 + 82 ¢ Thownship Rd. ofs 16" Lt. ORIGINATED ‘BY _ SA
WP U36-£4-00 BORING DATE _ July 1 & 5, 1971 COMPILED. BY
DATUM _ Geodetic BOREHOLE TYPE Washbering=NX,BX Casing-BX Rock Core; Cone CHECKED BY .’//0‘
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL_PROFILE SAMPLES | {BLOWS/FOQT PLASTIC LIMIT ——ws >
5 ol z 20 Lo 6o 8¢ 100 WATER CONTENT——w v =
=1 = :('2 < ISHEAR STRENGTH PS.F. W w wy 25 REMARKS
ELEV DESCRIPTION =1 21 2. g _ 1 o uNconFINED + FIELD VANE ° o
DEPTH 3 > g > | @ GUICK TRIAXIAL x LAB. VANE WATER CONTENT % y e
327.00  Grownd Level 52 Z = hoo 800 1200 1600 2000 1 30 P.C.FlGR SA S1.CL
- Tonsoll Ve .
10! pesiccated Zone ¢ T §.323.0
Mottled Grey & Brown L in open’
| Ss_1117 320 ) 35 S July 6/71
54i8f to Very S¢iff 3 153 133
e o= | A
Clay to =ilty clay, 5 T |BL 56
trace of sand /
(sensitive) b [T [T & 1 58 ° 106
, >
oee, partings and 7 ™ LR 300 ( 57
seams of silt up to
2" thick throughoub. 8§ |T lPM s11
+
Grey 9 _ITW M 290 s8 ‘ c
‘Firm to Stiff | N
P o g X k
Reworked Zone £ a 10 |53 ; e
Lo leoss o] f
lnetimix.of silt,sand 231 88 |14
juet .ol G 260 ‘
.. and gravel SR \\ S
e Lot o 4. 2 ! ! i i
1 {@lecial TIL) - i 5Ta TR o s 098 (
oge. layers of silty | .7 ! ] R
o tsand to sandy 23ilb up |, p— : .
“lto 2n thick througheut‘,""{ 13788 (L2 270 —
‘ D ——
{4se o|Compact to Very Dense |- :
265.5 © Yery Tense qu Wy [ss 178 o
~€1.5|Bedrock - Limsstone
©1261.5 Sound 92 15 | BY DO0H
o 65.5; . End of Borebcle 260
i
H
i i !

20
15--5 % STRAIN AT FAILURE
n



FORM 'ou;l\a~ 126 {REV. 1569) ' ' ' Ul-i-lu:"'R‘Er’Dm‘)N' QUL EAFLUKATNIUN R - S 0
DEPARTMENT OF HIGHWAYS- ONTARIO ; -
FOUNDATION SECTION
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 7 o ,
JOB __ 71-11052 LOCATICN - Sta, 102 + 32 ¢ Thownship Bd. ofs 16! ORIGINATED BY _ga =~
wp.  L36-6h-00 BORING DATE  July 1, 1371 COMPILED BY G
e
pATUM _ Geodebic BOREHOLE TYPE Washboring-NX, BX Casing CHECKED BY Lt
DYNAMIC PENETRATION RESISTANCE LIGUID LMIT W,
STt _PROFILE SAMPLES |, [BLOWS/FOOT PLASTIC LIMIT s >
5 o 2 , . ) , . WATER CONTENT—w w2l =
o = 2| U [SHEAR STRENGTH PSF v w W 321 remarks |
e i
ELEV DESCRIPTION =l 21 21 g _ 1 o uncowrinep + FIELD VANE Lo
DEPTH Y N g > | @ QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Yo s
327.3] _ Ground Level 5 Z Z| @ | boo Boo 1200 1600 2000 133 W bcslorsasicy
Desiccated Zone /
Mottled Crey % Brown 210
¥ i85 18 42000 X’
320 M . =
WL in opsh
B Jul
StifP to Very Stiff / > T o 116 v 7/7
Clay to sil‘gy clay, 3 1Td P4 310 L 87
trace of sand
{sensitive) AR d - 103
H g8
ore. partings ef silt ¢ |mg 4 300 ' 159
’ throughoot.
6 _ITW |PM L 103.5
Grey + 89
1| Fimm w0 stass EENCE TR . I ‘ .
4288.3: SR
1 39.0] silt, Grey, Compact m AR ETH o 0 392 5
T I S Y ‘
- Het.mix.of silt,sand&|o [ g5 99
Pparelytrace of clay 1) | e Lo
“p{Glaeiat maLy 0 ’“ 10 1ss 197 o o hhbs 30 1
loce. sand seams up to |- '
e A1 lss e
;6“ thick. D, b 270
RS
: Compact %ge’%ery Dense| 7 o[17 |55 2
-1 61.8 | End of Borehole 7S
Probable Bedrock 260
}

20
15435 % STRAIN AT FAILURE
0




M bpaw'tm ey . ot REPORT‘“ SO EXPLORATION " o

DEPARTMENT OF HIGHWAYS- ONTARIO P p . :
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.s : FOUNDATION SECTIO
JOB . 71-11052 , LOCATION Sta. 99 + 06 ¢ Toumship Rd. o/s 16" Rb. OR!GINATED BY Sk ot
WP, 126-64-CC BORING DATE _ July 5, 1971 COMPILED BY. = =
DATUM _ Geodetie BOREHOLE Type Washboring-Ni, 3X Casing " CHECKED' BY Lo
DYNAMIC PENETRATION - RESISTANCE LIQUID LMIT Wy D
SOl PROFILE SAMPLES |, |8Lows/FOOT PLASTIC LIMIT———w, =1
5 ol = , , ) , ] WATER CONTENT——w wEd
L a1 = 2| Y {SHEAR STRENGTH PS.F. L ey - wi S2L peni
& : . [ e ;
SLEV. DESCRIPTION =l 21 21 3] _ | o UNCONFINED  + FIELD VANE L =8
DEPTH S - g > | 8 OUICK TRIAXIAL x LAB. VANE WAggg CONTENT. % vyl
z o 5 0 N o 7 4 B
326.3|  Ground Level P = = Loo  80c 1200 1600 2000 30 b5 pCElorisa s
0,01 Clayey Topseil ‘ L
1.0 o =
Desi.ceated Zone : 5
785 (19 324 g i 1y
Mottled Grey & Brown e
letipe SPE ss | I sy o
|stife o Very Stiff 2 )
8ilty clay,trace of ' / % |Td | PM| 21C —
sand (sensitive) 5
S T | Bt - P o {107
‘oce. 511t and sand + 8 i | R
4 partings.
ik , T PN 300
Grey +38
e 6| Td | P et of 107 |1 19 bk
~Firm to Stﬁff Y +83 o g
s —‘*G}'e';} Compact ||| [T 185 110 290
555 ° j6 52 32
wel,trace of cla.y ss 38! 280
Jlacial Tlll) ] T :
270

20
15-9-5 % STRAIN AT FAILURE




ELEV. , WATER CONTENT % BULK ITY ¥ P.C
& FEET SOIL STRATIGRAPHY RANGE PR S A o DENSITY.Y R
o ; ]
- TOPSOIL |
~M7—
ED
' ' 320 4 /] -+ o +
S | é DESICCATED ZONE
i ' % Stiff to V. Stiff s mmsaryl [N
Ca = / l-——:f:——H © oo___, %%
o ~ 310 4 /] + R A :
Tl ? oP o
:.’ o ? = %—g—t}l o] % 1
e /| CLAY TO SILTY CLAY
o 300 - | TRACE OF sanD -
: g . - F ) g
; : ? Firm to Stiff A B ol
i g / K + o—-tao (3 >
S 1 o 1 /] 1 ) 1 o
s ’ ‘,: o 290 1 ?_?!T ‘ ' o 9,
w 4;’.;} REWORKED ZONE o) o
S 'l Loose to Compact :
= i1 GLACIAL TILL °
2o |.ZJHET. MIXT. OF SILT,SAND].
= ] 2704 - [IP{GRAVEL, TRACE OF CLAYL | © 4
ol ‘ 27| Comp.to V. Dense - GLAGIAL TiLL
g - fe)
: s
e o K LIMESTONE
o 260 I = +
sl |57 BEDROCK
R L—I% Sound ;
i ' 7
. ; - wg W .wl
PLASTIC LIQUID
LIMmIT LIMIT
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UNIF!ED oOIL CLASSIF!CATION SYSTEM

i : st ; , et : ,F,me, , ] Medlum~ | Coarse Fine = ! Coarse
100 (mmnOEPARTMENT SIEVE DESIGNATION ~ * 370 200 140 100 6050 40 30 20 16 108 4 Y% W R oAl
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VOID RATIO —PRESSURE CURVES g
JOB NO. 71-11052

O %, [o.66] | fan 1130.63 BH 2
l F’c-ﬂﬁi‘iﬁfgumm 5 ‘ SAMPLE 5
1.7 f EDEPTHW 3" 2.2 yHIPr= 2015 DEPTH 17/4”
€5 \-é: it _____i ELEV. 309 .1 _?212‘_022._ i ELEV. 308 .4
"""'*3\ - lwy = 0~~<;~~~.~ Wy =
1.6 - ey = 2.¢ - - =
; W \ WP ;
P tw = s1% \ W o= 61%
Ce = 1.29 ; = 2.26
D s < D 8 \
o Q \
— AL =
< 4 AT I e
= { = |
9 13 ; O 14 \
) 2}\\\= , \\
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01 10 0.0 0.1 1.0 100
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R=2. b0 ek “SAMPLE 5 SAMPLE 6
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ol L ) .
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. E , = : P.= .75t .
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VOID RATIO -PRESSURE CURVES
JOB NO. 71-11052

’ TMMley=1.06 |88 6 B.H.
R =170t SAMPLE 9 SAMPLE
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, UNIFIED SOIL. CLASSIFICATION  SYSTEM
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Yy ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD. PENETRATION RESISTANCE ‘N’ - THE NUMBER OF BLOWS REQUIRED .TO ADVANCE - & STANDARD. SPHIT, SPOON SAMPLER
12 INCHES INTO THE SUBSC: L, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : -~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREZE CONE, FITTED
TO THE END OF DRILL RODS, (2 INCHES INTO THE SUBSOIL, THE ORIVING ENERGY BEING 350 FOOT POUNDS PER BLOW,

DESCR!PTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHES!ONLESS SOILS ARE DESCR!BED
IR THE FOLLOWING TERMS -

CONSISTENCY ‘N’ BLOWS/ FT. ¢ LB./SQ FT. DENSENESS 'N' BLOWS/Z FT...
VERY SOFT 0 -2 o - 250 VERY-LOOSE o -4
SOFT -4 250 - 500 LOOSE & -1
FIRM 4-8 500 - 1000 COMPACT 10 -'30
STIFF 8~ I5 1000 - 2000 DENSE . O ~ 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE S > 8o
HARD > 30 > 4000 : :

TYPE OF SAMPLE.

S.5.  SPLIT SPOOM T.W.  THINWALL OPEN ,, 3
WS WASHED SAMPLE TP THINWALL PISTON : e e / G
S.B..  SCRAPER BUCKET SAMPLE 0.5, OESTERBERS SAMPLE '

AS.  AUBER SAMPLE , * 5. FOIL SAMPLE

CS.  CHUNK SAMPLE ' RC.  ROCK CORE

ST SLOTTED TUBE SAMPLE ;
RH.  SAMPLE ADVANCED HYDRAULICALLY
PM. SAMPLE ADVANCED MANUALLY..

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
Q UNDRAINED TRIAXIAL , FV.  FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION
Qd  DRAINED TRIAXIAL s SENSITIVITY




ABBREVIATIONS USED IN THIS REPORT

SOIL PROPERTIES GENERAL
7 UNIT WEIGHT OF SOIL (BULK DENSITY) L =3-1416
A UNIT WEIGHT OF SOLID PARTICLES e BASE OF NATURAL LOGARITHMS 2-7183
7w UNIT WEIGHT OF WATER log,7 orR Ina NATURAL LOGARITHM OF ¢
74 UNIT DRY WEIGHT OF SOIL {DRY DENSITY) logooorloge  LOGARITHM OF 0 TO BASE i0
¥ UNIT WEIGHT OF SUBMERGED SOIL t TIME
kA g ACCELERATION DUE TO GRAVITY
¢ SPECIFIC GRAVITY OF SOLID PARTICLES G =
Y v VOLUME
VOID RATIO w WEIGHT
n ' POROSITY M MOMENT
w WATER CONTENT F FACTOR OF SAFETY
S, DEGREE OF SATURATION
w, LIQUID LIMIT
- STRESS AND STRAIN
Wp  PLASTIC LIMIT :
'p PLASTICITY INDEX u PORE PRESSURE
s SHRINKAGE LIMIT o NORMAL STRESS
1 ; -
- o NORMAL EFFECTIVE STRESS { O IS ALSO USED)
L wiouibiTy inpex = W ¢ )
p T SHEAR STRESS
€ LINEAR STRAIN
e CONSISTENCY INDEX = bW ‘
lP ' SHEAR STRAIN
€mox  VOID RATIO IN LOOSEST STATE v POISSON'S RATIO ( |4.1S ALSO. USED} ‘
€min  VOID RATIO IN DENSEST STATE E MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS}
: i € max - € G MODULUS OF SHEAR DEFORMATION
lp . DENSITY inDEX = Smox — €
. €mex ~ € min K MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D, 1S LSO USED n COEFFICIENT OF VISCOSITY
h HYDRAULIC HEAD OR POTENTIAL ,
G- - - RATE OF DISCHARGE EARTH PRESSURE BT
V. VELOUTY OF FLOW
i HYDRAULIC GRADIENT d DISTANCE FROM TOP ‘OF WALL T0 POINT OF APPLICATION
k. COEFFICIENT OF PERMEABILITY OF PRESSURE
j SEEPAGE FORCE PER UNIT VOLUME 5 ANGLE OF WALL FRICTION ‘
. K e K DIMENSIONLESS COEFFICIENT TO BE USED WiTh VARIOUS
My COEFFICIENT OF VOLUME CHANGE = ———r SUFFIXES IN EXPRESSIONS REFERR!NG TO NORMAL STRESS
(I+e)ac ON WALLS

COEFFICIENT OF CONSOLIDATION
Cv 2 K° COEFFICIENT OF EARTH PRESSURE AT REST

Ce COMPRESSION INDEX = -—A—-—T—
- Alogy O

T TIME FacToR « Sx1 { d. DRAINAGE PATH ) w

dl
B BREADTH OF FOUNDATION
U . - DEGREE OF CONSOLIDATION L LENGTH OF Foun
: GTH OF FOUNDATION

T SHEAR STRENGTH
A EPFECTIVE - 6oNERION D DEPTH OF FOUNDATION BENEATH GROUND .
¢

INTERCEPT N TERMS OF N DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING_
s . EFFECTIVE STRESS TG SPECIFIC GRAVITY. = DEPTH AND COHESION'ETC. N THE
3 EFFECTIVE ANGLE OF

: A \ FORMULA FOR BEARING CAPACITY
SHEARING RESISTANCE, | T¢=¢'+ O tan ¢
OR FRICTION ) ks MCDULUS OF SUBGRADE -REACTION

Cu APPARENT COHESION
$ APPARENT ANGLE OF I TERMS OF .
u TOTAL STRESS

SHEARING RESISTANGE, Te=cat o fan ¢ SLOPES

X ¥ 'n' 5 = Cy i

OR FRICTION - H VERTICAL HEIGHT OF SLOPE

FRICTI0

B COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE TO HARD STRATUM

St SENSITIVITY P-4 ANGLE OF SLOPE TO HORIZONTAL




PRANT RECORD.

NO.
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GIFFELS, DAVIS & JORGENSEN LIMITED

CONSULTING ENGINEERS
SIXTY ADELAIDE STREET EAST, TORONTO 210, ONTARIO, PHONE (416) 864-1166

January 28, 1972

Mr. M. Devata, P.Eng. Re: Stability of Approach Fills to
Supervising Foundation Engineer W.P. 436-64-00, Underpass
Foundations Office on March/Huntley -Twp, Road,
Depariment of -Transportation on W.P, 433-64-02, Hwy.
and Communications 417. Your W,0, 71-11052
Downsview 464, Ontario Our Job No. C1024
Gentlemen:

- We enclose a copy of contours in the vicinity of the culvert on the March/Huntley
Twp. Road, approximately 550 ft. north of Highway 417.

We anticipate that the culvert will be an 11°-5" x 7'-3" corrugated metal pipe~
arch. We trust this will be of assistance in your investigation of the slope
stability at this location.

Yours very truly

GIFFELS, DAVIS & JORGENSEN LIMITED

G.R. Tilly, P.Eng.
Project Manager

GRT:cfw
encl.

cc:  Mr. G. McMillan- D.T.C,.
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DEPARTMENT‘: TRANSPORTATION AND QMMUNICAT!ONS N2

-b' f‘

MEMORANDUM N aa o5
To: Mr, A, G, Stermac, FROM: Bridge Section,
Principal Foundation Investigation Engineer, Kingston, Ontario.
Downsview, Ontario. :
i ATTENTION: ~Mr, M. Devata DaATE: July 20, 1971,
Dur FiLe Rer. IN REPLY TO
SuaazoT: 1) W.P. 431-64~00, Site 3-260, Reg. Rd. 9 Int. Underpass,

2)Y W, P, 434-64-00, Site 3-289, Goulbourn Arterial Int. U'Pass,
3) W.P. 435-64-01, (EBL) Site 3-290, Carp River Bridges,
~-02 {(WBL} ' ;
%) W, P, 436-64-00, Site 3-291, March-Huntley Twp, Line U'Pass, q‘ - 059-
Highway 417, Digkrict-9 - Ottaws :

Referring to our recent discussions on the foundation investigations
at the above sites, I confirm that I have discussed the dates with
Mr. R. Forrest, Regional Schedule Co-ordinator, and we have
agreed that the due dates for the foundation reports should be re-
established at August 31, 1971, due to the various circumstances

~ which have necessitated delaying the investigations.

With regard to the Regional Road 9 Interchange Underpass, we are
presenily considering whether to relocate the structure in the light
- of the results obtained from your extensive investigation at this
gite, The location of the siructure will be finally decided within
the next few days and I will then contact you to. ena.ble you io comp-
lete the investigation at this aite,

The Carp River bridge has been igsued to design from this office
prior to the completion of the foundation investigation report on the
basis of verbal information supplied by you and as further informa-
tion becomes available at this site, I shall be glad if you will pass
it on to Mr. K. Bassi since I shall be on vacation durmg the next

three weeks.

T. C. Kingsland

Regional Bridge Planning Engineer
TCK/hl ,
CoCom

C.S. Grebski -~ Att K. Bassi
A,J. Percy - Att. C.E. Pritchard
E.R. Saint

S. McCombie
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REFLERENCE BENCH MARK
G.B. M. 70-U- 238 £1.319.808

GEODETIC DATUM

TABLET SET IN S.£. CORNER OF £ FACE OF 5. ABUT-
MENT OF CONC. BRIDGE 533" IT. OF 101+53 W.B.L.

NOTES :

CLASS OF CONCRETE

GIRDERS — ————— 5000 PS.L
COLUMNS = 4000 PS.I,
DECK, CURBS, PARAPET WALLS —— 400D Ps.|.
BEMAINDER s - 3000 BSs.J.
0R AS INDICATED,

CLEAR COVER ON REINF. STEEL

FOOTINGS, ABUTMENTS § WINGWALLS ——— 3"
COLUMNS ¢ CURBS —_— o
GIRDERS -— — :"'
DFRCK-TOP, PARAPET WALLS —
DECK-BOT. PSR ”
0R A4S KOTED.

CONSTRUCTIDN NOTES

TUE CONTRACTOR 15 RESPONSIBLE FOR FINISHING TWe
BEARING SEATS T0 THE SPECIFIED ELEVATIONS witH
4 TOLERANCE OF lpg" % .

NO CONCRETE SHALL BE PLACED ABOVE THE ABUTMENT
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