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FOUNDATION INVESTIGATION REPORT FOR
Existing Sewer and Water Main at the
Crosgsing of New Moodle Drive and

Existing Corkstown Road and the
Exis*ing Sewer at Station 126+97 of
Hwy. 417 (Queensway) Twp. of Hepean
Lots 10&8, Con,II &I, Dist.9 (Ottawa)

Wedo 67=F<98 == WP, 429-6%

v, INT JDUCTION:

4 regusst to carry out an investigation to determine
the soil conditions at the site of the existing sewer and water
main at the crossing of new Moodlie Drive and the existing
Corkstown Boad - Site 'A' -~ and the existing sewer at Station
126+97 of Hwy, 417 - Sits 'B* - was received from Mr, S, J.
HMarkiewicz, Reglonal Rosd Design Englneer, in & memo dated
September 25, 1967.

&n investigation was subsequently carried out by
this Section.

This report contzins the results of our field and
laboratory investigation, together with our recomuendations for

relieving the loads on the condults when the new embankment
is constructed.

2. DESCRIPTION OF SiTsg:

At Moodie Drive there is sn 18" dia, sewer on the south
side of the existing Corkstown Road, and a 16" dia. water main on
the north side of it., 4 36" dia, sewer crosses the proposed
Hwy. 217 (Queensway) at Station 126+97.

The surrounding area at both sites is under cultivation
and is relstively Tlat,

Physlographically, the sites lle in the area of the
Lowlands of the St. Lawrence and more particularly, the Cttawa
Valley Clay FPlsin.

G’Ont’d. !’2 LN ]
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3. FIELD AND LABCRATORY WORK:

ettt

The field work at Site A’ consisted of six sampled
poreholes and four dynamic cone penetration teste; and of two

sempled borehocles and two dynamic cone penetration tests at
Site 'Bt,

Disturbed samples were obtained using 2 2-inch 0.D.
split-spoon sampler driven according to the specifications for
the Standard Penetration Test. Undisturbed samples were obtalned

by means of Z2-inch I.D, Shelby tubes which were pushed intc the
sell msnuzlly.

In-situ vane tests were carried out wherever possible,
2t elevations 12 inchses below various sample depths.

Semples were visually examined inm the Tleld and subse-
gquently in the laboratory. The following tests were carried out
on selected sapples:

Grain-size Analysis
2) Atterberg Limits

3} Unconfined Compression Test
L} Congolidation Test
53 Natural Meisture Content

6} Bulk Density

The results of field and laboratory testes are summarized
in the Record of Borehole sheets, which are wontained in the
appendix te the report.

The locations and the elavations of borsholes are glven
on Drawing No. 67-F-984 and 67-F-G8B, which are alsc contained
in the appendix to this report.

The borehole elevations were provided by the Ottaws
District Office of the D, H.C,

Gantgdw /,3 e e




4, SUBSOIL CONDITIONS:

The boundaries between the different deposits aré
shown on the attached Record of Borehole sheets. The estlmated :
stratigraphical profiles shown on Drawing No's, 67-?-98A and
§7~-F-98B, are based upon this information.

4.1) Site 'A' -

The subsoil consists of a deposit of firm to stiff clay
to clayey silt, 15.0 to 23.5 ft, in thickness, underlain by a
deposit of loose to very dense sandy silt to silty saﬁd, having

traces of clay and gravel., All the holes were terminated in the
latter deposit.

The backfill material in the sewer %irench seems to be '
the same as the original material, except for a sand ceverrarongd;
the sewer pipe.

4,2} Site 'Bf -

The subsoll at this site consists of a deposit of ,
compact to very demse sandy silt having traces of clay and gré#el,'
iIn borehole 8; this is overlsin by a 7.0 f£t. thick layer of very
Stiff elayey silt.

5. GROUNDWATER:

The natural groundwater level at Site 'A' was found to
be at elevations 213.0 - 215.%; while at Site 'B' the elevation
of groundwater after two days of rain, was 2434,9,

6. DISCUSSION AND RECOMMENDATIONS :

It is proposed to construct an underpass at Site FAT,
The invert levels of the sewer and the water main are about 13.0 ft.
and 8.0 ft., respectively, below the ground level., An additional

111 up to 2 maximum of 14,0 ft. in helght is proposed to be placed
at this site,

eonttd, /4 ...
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6. DISCUSSION AND REC ~MENDATIONS: {cont'd.) ...

At Site 'BY, the invert level of the sewer is
18,0 - 20,0 ft. below the ground level and an additional
16,0 ft. of £ill will be placed over it.

Agcording to the consultant, De Leuw, Cather Co, Ltd.,
the structural strength of the sewer pipes is such that they
canndt withstand the load of the additional f£il11 te be placed.
Therefore, some measures have to be taken to relieve the load
on the plpes. This can be achieved by providing an imperfect

trench over the sewer pipes, as proposed by Spangler {Ref. No. 2)
in the following manner:

(1) Excavate a neat width trench exactly over the
pipe and brace the sides,

{2) Backfill the trench with material which should
be more compressible than the present backfill materisl,

{3} New rill should be placed in successive lifts
to within 10.0 ft. of final grade, At each 1ift, the trench
should be excavated exactly over the pipe and refilled with
looser, more compressible material., The top 10.0 ft, of the
Till should a2ll be compacted thoroughly to guard against a
depression in the future pavement,

Tt is very important that the width of the trench
should be narrow as possible and that it should be located
exactly over the pipe. It ig suspscted that the sewer at
Moodie Drive is not in & straight line,

Two case histories have been found in the engineering
literature deallng with conduits in trenches. The references
are as follows:

cont'd, /5 6o



6. DISCUSSION AND RECOMMENDATIONS: (cont'd.} ...

(1) SCHLICK, W. J., "Loads on Negative-Projecting
Conduits,.® H,B.B. Proceedings, 1952, pp 308 - 319.

(2) SPANGLER, M. G., "4 Practical épplication of the
Imperfect Ditch Method of Construetion.® H.R,BE,
Proceedings, 1958, pp 271 - 277.

At Site 'A' a differential settlement of 2.0 inches
under the 18" dia., sewer and the 10" dia., water maln in a lenszth
of about 56,0 ft, 1s anticipated. The meximum settlement of the
ground would be in the order of 4.0 inches,

At Site 'B' ne significant settlements of the subsecll
are anticipated,

7. CSUMMARY:

An investigation to establish the subsoil conditions at
the sits of the 18" dia. sewer and the 10" dia., water main at the
proposed crossing of Moodle Drive and the existing Corkstown Hoad
-~ Site 'A' - and the 36" dia, sewer at Statlon 126497 of Hwy. 417
{Queensway) ~ Site 'Bf - is reported., At these locations it is

proposed to construct new fills approximately 14,0 ft., and 16.0 ft,
high, respectively.

Subsoll at Site 'Af consists of a deposit of clay teo

clayey silt overlying a layer of sandy silt to silty sand, having
traces of clay and gravel,

Subsoll at Site 'B' essentially consists of a deposit of
sendy =ilt, having traces of clay and gravel,

A method of achieving the 'imperfect trench' condition
with the objective of relieving the losds on the sewer pipes,
is outlined in the main body of the report,

cant'd., /6 ..
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7. SUMMARY: {cont'de) ...

At Site 'A' zome subsoll settlemsnts are anticipatsd,

while no significant subsoll settlements are anticipated
at Site B3,

8. MISCELLANEOUS:

The field work for this project was carried out during
the period October 6 to October 18, 1967, under the supervision

of Kr. A. Prakash, Project Foundation Engineer, who also prepared
this report,

The equipment uvsed was owned and operated by
F, E. Johnston Drilling Co, Ltd.

This report was reviewed by Mr. XK. G. Selby, Supervising
Foundation Engireer,

November 1967






FORM OB-MT-126

s6-48a8

OF FICE ’REi:l’ORT ON SOiL. EXPLGRATION

DESARTHMENY OF HIZHWAYY - OHTARLQ
_ N RECORD OF BOREHOLE NO. 1 ‘ FOUNDATION SECTION
MATERIALS & TESTING DIVISION
Jop __ O7=F~98 LocaTion Sta. b33 + 05 142t Lt. Moodie Dr. Line 'Af ORIGINATED BY _AF
W. P L29=6k BORING DATE Oct. & - 10, 1967 COMPILED BY __AP_
DATUM Geodetic BOREHOLE TYPE Washboring, NX Casing and Cone Test CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT - wi
SOl PROFILE SAMPLES » | BLOWS /FOOT e PLASTIC LMIT wp N
5 51 4 20 ho 60 B0 100 WATER CONTENT ——W x &
2 = €| ¢ [SHEAR STRENGTH P.S.F. we o, WL 39
ELEV lEw . | o Unconfined -t @ W) REMARKS
= DESCRIPTION Sl 3l &9 > o
DEPTH €l 2| = | E| W |+ Fleld Vane ® Remoulded WALER CONTENT ¥ B
222.3 Orownd Level Wl © | w Loo 800 1200 1600 2000 BEER CopEN 0.8 elGr.sa.51.0
0.0 // 220\
Clay to silty clay / N T
/ 2 @ 4
g EMRLTIE:T | _y 213.8
firm to stiff ? * =
I U] I!M“ Qe,.t. 12/67
% 210 |
7 @ y
% 5 1TW I'm o —— 109
+
7
o T
198.0 ™ 200 + ‘
23.5 [Sandy silt/silty sand,|"}7 |88 |12 104 11 32 L3 14
traces of clay & gravel ..
193, 8 |[Conpact to very densze. | TH TS N0k T ° 1045378
28.51 End of Borehole
19¢




FORM OB-MT-126
H8&-48586

OFFICE REPORY Oh SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS ~ ORTARIO
RECORD OF BOREHOLE NO. 2 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
J08 6T =Fu0f LOCATION Sha, 133 + 56 5% Lt Moodie Drive Line 'A! ORiCINATED BY _AP
WP, 4290l BORING DATE Oct, 10, 11, 1967 COMPILED BY AP/ -
DATUM Geodetic SOREHOLE Typg _Mashboring, WX Casing and Cone CHECKED By C4A
X - CYMAMIC PENETRATION RESISTANCE LIQUID LIMIT i !
SOIL_PROFILE SAMPLES w | 8LowsS 7 FooT PLASTIC LIMIT wp .
5 5| = 20 0 60 B0 100 WATER CONTENT ——W « b
2 e 2| g [SHEAR STRENGTH P.S.F. wp ., WL 59
ELEV. ) ‘ S-S I . L e D Wl REMARKS
DEPTH PESCRIPTION il z| > 3 o Field Yane Remoulded
; b 21 - 15| 4 + Fi ® 1 WATER cguvan:r;g X
223.h | Ground Level ) a| @ Loo 800 1200 1600 2000 25 50 ! p.C. F.pr.52,51.C1;
0.0 Clayey silt, traces /// N
> / g 22 o k 21 60 15
Plam. 3
4 AR il 515 51 29
e o / z @ +
21e.9 TW P sy
o e
L0LE Sand with silt, cover // 6 188 111 ? o 5 60 »
‘ ¢ sewsy . 210
FERFTIE:
B SR o
N >
PG 188 113
Loose to very demse. | g tss 1eR] “OV — o 6 L3 35 8
o §
"., )
19,7 | SO s s 1174 oSN
28,7 End of Borehole
190
|




FORM OB-MY-126
GE-4BAS

OFFICE REPORT _ON SOIL EXPLORATION

0 i 3~ DNTARIO
peTaTEy o mamar RECORD OF BOREHOLE NO.3 FOUNDATION SERTION
M, TERIALS & TESTING DIVISION .
JoB __ O7=Fu98 Locarion Sta. 433 + 86 66! Tt, Moodie Dr. Line 'A' ORIG. -TED By _AF
DATUM feodetic BOREMOLE Type _Washboring, NX Casing and Cone CHECKED BY __ s
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
e SO PROFILE SAMPLES w | BLOWS / FOOT PLASTIC LWIT wp .
, s &l 2 0 ho 60 8 100 WATER CONTENT —— ¥ x bk
il o« 2| ¢ I'ShEAR STRENGTH FSF. wp L W 5@
ELEV. - Py . o Unconfined P e T W] REMARKS
DEPTH DESCRIPTION SHE| X 2! @ + Field Vane ® Remoulded WATER CONTENT % b,
" O ot © Loa
223,21 Oreund Level Y B Loo 800 1200 1600 2000 25 5% 7% p.c.F|0r.5a.81,C1
0.0 Clay to silty clay e 250 o €61 3
Z 1T | —o— 11 > 56
r’
7T 215.3
Firm to stiff / ® 4 fg% 13,19
% 3 T T 03 ©t.13,1907
% LR T8 20 5 5 a : 109 | 04153 4
'S
/ LB
: /5’ ™V P o o 012 5)1 3«
204,13 % &
19.0 Candy silt/siity szand 35 5% N oH 16 45 29 10
traces of clay and i 200 \\
gravel, N VR ) T+
Campact to very dense|’
193.3] PR ’ SJB {55 Iah o
30,0 Fnd of Borehole 190
L P




"55.4545 ; : S : R S i : i e X

DEPARTMENY OF HISHWAYS - ONTARIO
MATERIALS & TESTING DIVISION

| RECORD OF bnREHoLE NO. & FOUNDATION SESTION
soB_ 67-F=98 Lec‘f,on Sta. 133 + 10 10 Lt. Koedie Dr. Line 'a!

o ORIGINATED BY
woo. 1206l BORING DATE ___Oct. 12,1967 : _— compiLep By __2F

DATUM ____Geodetic BOREHOLE TYPE ~W33hb°rmg: NX Casmg o , S CHECKED BY <

ot
SLOWS 7/ FOOT - PLASTIC UmiT

wp
. { | watem convenr—w | . &

sasm smsnem PS ~ 1 we w2 3"4
+ erlu Yane : @ Remou}de{i ~ AR o : & , XG
, WATER CONTENT ] '

hoo 8o 1200 600 2000 | MOREREENTEMR 1 4 po o o o

{ecev!
{oEPTH

223.51 f}rﬁnnd Level
c.o|

DESCRIPT!OE "REMARKS

ELEV. SCALE

MUMBER
TYPE

| BLows /FoCT

S:thy ciay to c*ayezr
1osilt.

220 .

Bot.13/67

o i B i
18" § sewer p3 1151 25

C 210 :

+
fo

}207.0

ACIC

2
=]

16.5|  End of Borehole

UCRNER—




FORM Of-mT-126

OFFICE REPORT ON SOlL EXPLORATION

=3

LE-4544 '
DEPARYMENT OF MIGHWAYS ~ GRTARIO
_ o RECORD OF BOREMOLE NO.5 FOUNDATION SEGTION
MATERIALS & TESTING DIVISION
JOB 671208 LocaTion Sta, b33 + Lo 207 Lt, Moedie Dr. Line *A? ORIGINATED BY _&F
WP 2/4‘)(}"{30 BORING DATE OC‘-'b» 139 196? COMPILED BY A}? -
M s N Mooy o & /,.{.v"’ gl
DaTUM Cendetic BOREMOLE TYPE Waiihbor‘mg, NX L-ablng —_— CHECKED BY “M“«& ,
, o DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ¥
SOt _PROFILE STELES | . | eLows/rcor PLASTIC LIMIT wp N
5 ! gl 2 | | . | WATER CONTENT — W b
2l « £ | 9 [SHEAR STRENGTH P.S.F. wp o W 52
ELEV. sl w . | o Unconfined ey T W1 REMARKS
ey DESCRIPTION Slsi 21l > " , ) ; =
DEPTH x| 5| F | 2 wop o+ Field Vane @ Remoulded WATER CONTENT ,go X
) -1z S ¢ :
223,01 Oround Level 0 @ “ Leo 800 1200 l(;@@ 2000 25 ? 0 7 P.C.F.
0.0 // ‘
Siity ol 7 20 217.8
Stity olag .
R // T ITo I X 217
g Oct, 18,194
SEASF %
¢ PR o H—p 113
/ S +
o ¢ % 210
208 .6
M*xr‘ o - D N fod s "/"‘ AN P o
5.0 c;aud:,r ;:.‘Jult-_/ SLATY sand .’ A Y 8
traces of clay and v
gravel i =
DT oolh 188 111 ™
200,60 Loose to comnact . ) o
4y
23.01 End of Borvehole




FORM L8-MT-i28
H6-48546

OFFICE REPORT 8« SOIL EXPLORATION

DEPARTHENT OF NIGHWAYS - DHTARIO )
MATERIALS & TESTING DIVISION RECORD CF BOREHOLE NO. ¢ FOUNDATION SECTION
. o 1
908 .. E7=F-98 Locarion Sta. L3k ¢ 16 21 Lt. Moodie Dr. Line 'A ORIGINATED BY
w.p.__ Li29-6l; BORING DATE Oct. 13, 1967 compiLep oy A
3 a3 g ¢ » - A
DATUM _ Ueodatic BOREHOLE Typg _dashboring, NX Casing and Cone CHECKED 8y % Wéﬁ )
SOIL PROFILE AMPLE DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT vy
3 >—| . |sLows/roor B Toe- | PLASTIC Lmim wp .
5 g| 3 20 0 , A ; WATER CONTENT ——w b
ELev il e R SHE{;: st;isxuegn P.S.F. wp w wi 3@
hadbay N : @ . o oon 1 e S ® 4 REMARK
DEPTH PESCRIPTION E z > | + F 3ld Vane @ Hemoulded o EMARKS
AR ) WALER GONTENT.% Y
283,71 Ground Level @ @ hop 800 1200 1600 2000 Z f P.C.F}0r,.55.51,C1
0.0 ] |
lay to silt &Y.
Clay to silty clay /4 290
%1 T |5 —o—h
StafT %
Z
¢ TH_| BV, o Heq 116
Z 210 t
% W o H— 110
+
203.7 4
20-0sandy silt/silty sand,|" [ JTH M * Slsta 9
traces of olay and B 200
gravel, i L
103, | beose to compact. Ve —tss 5T T o 9 L7 36 8
iR w0le
30.51 End of Borehole 190




VF('!RM OBMT-126 OFFICE REPORT ON SOIL EXPLORATION

664846

CEPARTRENY OF MIGNWAYS ~ ONTARID

' _ ; RECORD OF BOREHOLE NO.7 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
WP l29-6l BORING DATE Oct. 16, 1967 coMpiLED By __ AP
) ; 7
DATUM Geodetic BOREHOLE TYPE Washboring, BX Casing and Cone CHECKED 8Y
DYNAMIC PENETRATION RESISTANCE LIQUID LiMITY WL
S0IL PROFULE SAMPLES . "LO‘VSO’ FoOF - - o PLASTIC LIMIT wp N
5 g| 2 3 ho 60 B0 WATER CONTENT —— x
ELEN &l &| , | &1 & [SHEAR STRENGTH P.S.F. wp . W Ié%
AN . et oo
: £z v 18] 3 WALER CONTENT % ¥ 5
253.9 | Ground Level ol ¥ g w 25 0 75 po g |8r.8a.81, 01
Sandy silt, traces ol 258 R—
) ’ S 7T oH 1137 by 8
of elay and gravel, |..- -
\\\ -_Lghh.,‘}
. 3 ONY H =~ =
0 B e 0ct,18/67
Very dense. o
2ho
DO B S 0 4 74 OH
'_" T Tss—en/pe
~
22&1.? A .\; 23 SIS K] @‘mBO it 5 32»2 53 8
25.2 | End of Borehole
220




FORM OR-MT-128
SE-48 16

gy

OFFICE REPORY iN SOIL EXPLORATION

DEPARTHMENY OF RIGHWAYS ~ ONTARIO
MATERIALS & TESTING DIVISIOM
Jos . Gl=i=98

D=6l

woe . li?

RECORD OF BOREHOLE NO.s

rocarion Sta. 125 + 88 1250 1L,

Oct. 18, 1967

ORIGINATED BY

FOUNDATION SECTION

30,31 End of Forehole

BORING DATE COMPILED BY
tovestiad ot o~ a i .,i . ¢ 3
DATUM Geodetic BORENOLE Typg _hashboring, BX Casing & Cone CHECKED BY
. , DYNAMIC PENETRATION RESISTAKCE LIQUID LimiT Wi
SO PROFILE SAMPLES . y BLOW&{ FOO{O PLASTIC LIMIT wo .
5 g 3 WATER CONTENT ——W » b
gl = €| S [SHEAR STRENGTH ST wp o, W 5%
ELEV. om WS . e Gmsrmrmnd © W REMARKS
SEFTH DESCRIPTION Rl x| 2 2 2 o
) =tz R 18l 3 WATER CONTENT % Y
. 5]
250,51 Ground Level n m| “ 25 50 s p.¢ ¢ fr.Sa.54.01,
C.00 Clayey silt L 5501*£\\\N L
7 N
Very stiff e ——— —p 3245221
Sandy siit, traces [° 35116
of clay and gravel.
Compact to very dense|’
o 5 o 53362 @
220.2 C b lss ko




ABBREVIATIONS USED IN THIS REPORT

PENETRA{ION RESISTANCE

STANDARD PENETRATION RESISTANCE 'W': - THE NUMBEP OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SUBSOIL,

DRIVEN BY MEANS G7 A 140 POUND BAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED

TO THE END OF DRILL RODS,

i2 INCHES INTO THE SUSsSOiL,

THE DRIVING ENERGY BEING 350 FOOT PDUNDS PER SLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS 30ILS ARE DESCRIBED

IN THE FOLLOWING TERMS : -

VERY SOFT
SOFT

FIRM
STIEF
YERY STIFF
HARD

S8
WS
S8
AS
cs
&7

Qu

Qcu

Ga

‘N BLOWS/FT. c 1B /SQ FT
G -2 o - 250
2 - a 250 - S00
4 - 8 500 - 1000
8 - i5 1000 - 2000
5 - 30 2000 - 4000
> 30 > 4000
TYPE OF SAMPLE

SPLIT SPOON

WASHED SAMPLE
SCRAPER BUCKET SAMPLE
AUGER SAaMPLE

CHUNK SAMPLE

SLOTTED TUBE SAMPIE

T W

C.8.
Fs
R.C

CENSENESS 'N' BLOWS / FT.
VERY LOOSE o -4
LOOSE 4 - 10
COMPACT ¢ - 30
DENSE 30 - 50
VERY DENSE > 50

THINWALL OPEN
THINWALL PISTON
OESTERBERG SAMPLE
FOIL SAMPLE

ROCK CORE

®H SAMPLE ADVANCED RYDRAULICALLY

P M SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION
UNDRAINED TRUIAXIAL

COMSOUIDATED UNDRAINED TRIAXIAL

DRAINED TRIAXIAL

LABORATORY VANE
FIELD VANE
CONSOLIDATION
SENSITIVITY




pon

€max

Smin

ABBREVIATIONS USED

IN THIS REPORT

SOIL. PRCPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOit (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY JF SOLID PARTICLES G =

VOID RATIC

POROSITY

WATER CONTENT
DEGREE QF SATURATION
LIQUID LiMiT

PLASTIC LimiT
PLASTICITY INDEX
SHRINKAGE LiMiT

- w
LIQUIDITY INDEX = %P
ie
vy - W
CONSISTENCY iNDEX = —&——
P

VOID RATIO 'N LOOSEST STATE
VOID RATIO IN DENSEST STATE

DENSITY woex = —mex T8

€max ~ €min
RELATIVE DENSITY D, 15 aLso usen
HYDRAULIC BEAD OR POTENTIAL
RATE OF DISCHARGE

VELOCITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

CUEFFICIENT OF VOLUME CHANGE = _:_Qe_'
(i+e) Ao
COEFFICIENT OF CONSOLIDATION
COMPRESSION INDEX = _____’_3_8__‘__
DNioge &
Cyt

TIME FACTOR = { d, DRAINAGE PATH )

dl
DEGREE OF CONSOLIDATION
SHEAR STRENGTH
EFFECTIVE CORESION )
INTERCEPT

N TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS
L o
SHEARING RESISTANCE, Te= €+ O tan ¢
OR FRICTION 2

APPARENT COHESION
N TERMS OF

APPARENT ANGLE OF TOTAL STRESS

SHEARING RESISTANCE,

-z 5 ¥, 4
OR FRICTION J Trsturotang

COEFFICIENT OF FRICTION

¥s

w

log. o
legwa

S A O MdIN oo aq «

oW

prd

b

GENERAL

= 3-14i6
BASE OF NATURAL LOGARITHMS 2-7183

or Ing NATURAL LOGARITHM OF g
or log g LOGARITHM UF & TO BASE 0
TIME

ACCELERATION BUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { L IS ALSO USED)

#ODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF ViSCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POIRT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEFTH CF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A& SUFFIX APPLYING
TO SPECIFIC GRAVITY, DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ARGLE OF SLCPE TO MORIZONTAL



DEPARTMENT OF HISHWAYS DNTARIO

MEMORANDUM

To: Hr, 4,6, Stermac,
Principal Foundation Engineer,
Materials & Testing Divisionm,
BOWNSVIBY, Omnta—io,

Faom: Road Design Division
Kingston,

Dave: September 23, 1967,

Our Fue Rer.

In reEPLY TO

Susaect:

W.P., 429-64, Huy., 417, Richmond Road Westerly to
Louwnty Road 9, Distriet ¢, Ottawa

Attached is 2 copy of a letter received from Mr. M.H. Gault
of De Leuw, Cather and Company of Canada Limited.

As requestad, please arrange to obtain the additionmal borings.
We would appreciate this informaticn as soon as feasibly
possible,

S. J. Markiewicz, "
REGIONAL ROAD DESIGN ENCINEER
SJM/mih

Att,

c.cs J.E. Gruspier




LENBLWTING LNG

Our Ref. 4151
September 20, 1967

Mr. S, J. Markiewicz

Regional Road Design Engineer
Bepartment of Highways of Ontario
Postal Bag 4,000

KINGSTON, Ontario

Dear Mr. Markiewicsz:

Re: W.P, 9-64 Highway 17
Richmond Road to Co. Sub. Rd. ©

You will recall that during the design of the above project we wére;f,f: S
concerned about the strength of the existing 36" sanitary sewer cressing =
the highway at about station 127+00. e Yy

This sewer is located in an area of sensitive clay subsoils with approx- Cimi
imately 17 feet of cover to existing ground. The highway embankment will —
place an additional 16 feet of rock fill over the sewer. A similar, less
£€vere case prevails where new Moodie Drivecrosses over the existing
Corkstown Road sewer.

Ovr design to relieve the lcad on the sewer employed the "imperfect : o
trench™ method as shown on the contract drawings submitted to you previously.
However, this design was based on certain assumptions of the soils prop- |
erties which could not be verified in the time then available. e

Recently we discussed this matter at some length with Mr. Gruspier and
subsequently, at his suggestion,with Messrs. Stermac and Selby of your
head office Materials and Testing Division.

There are two questions regarding these sewers which should be investigated: .

a) Will the settlement of the existing ground at the level of the zewer
due to the highway embankment load be limited to an amount which the
sewer can take without hydraulic or structural failure.

CHECKED BY NANE | DaTE
3 Regioral B Desion Fng, i f St e 2~, j
Sr. Prei. Design Eng. § ( i E% E C g’i g ﬁj E D :‘1
Proi. Desian Ing. ! f» ! T~~”,1rif“j
(e Prof. Degign Frg. 1 § T § S@Pz 1 196? e l
Stﬁe&gmakg&t f '2 ks ROAD DESIGN .
Frcerty & Uil Tech. |0 H | D.H.0. KINGST

F4a0N Ny ; d . e -
: S ESAvy SR e SSE
DE LEUW, TATHE S0 SANY SR CANADA LT ING'S = ZA, RIVERS d;: DRLOTTAWA B, ONT: KA/C BAFY

CABLE DELCAN (;\25"53?3‘9/&' QFFICES, :

2

VHEAD DREICE,

OIS, MC‘SNTREAL,, EGMoNTON
e e i AL b e




September 20, 1967
Mr. S. J. : wkiewicz

b) What protection or strengthening does the pipe requiie to witbstandwlyr
the load from the additional height of fill to be placed over it.:

As the soils data presently available relates to borings located some:
distance from the sewer locations, Mr. Stermac would like to obtain 4
series of borings along the line of the sewers before making any
recommendation. ‘

If you concur with this, would you please write to Mr. Stermac authorizing
the extra work which should preferably be carried out next week or soon’

thereafter,

Yours vory truly,

DE LEUW, CATHER & COMPANY OF CANADA LIMITED

i

¢ Py R S
PR "~

M. N.Gault.
Froject Manager

MNG/bva
9 BN S [ P
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DEPARTMENT DF MIBNWAYSE GNTARIS

MEMORAMNDLIM
To: J. Gruspier Faom: Foupdationm Sectican
: Begional HWaterisls Engineer Haterials & Testing Diw.
Bagtern Begicoal OfFfice Roca 107, lab. Bldg,
Eingstem, Onitarioc Downsview, Ontario
Dare:

Hovember 17, 1567

Due Fux Rer. in mEPLY TO
Busszor 18s Jewer at Kow Moodie Drive and Corkstown R4,
and 307 Sewer ut Sta. 126 + 97, Bwy. W37, Ottawa
H.d, 67-Fasl o WP, 429-64

LN

Following eur diseussion by telephome on Hovember 16, 1967, thiz memss

confirms recummendstions given verbally tc you in cosmection with the
above-mentioned project.

- Referring to 5(3) on Page L of the Feundaticn Report 67-F-$8,
the new f£ill comsiste entirely of roek melerial, it may be
placed in the conventional msmmer without excavating ond
refilling.

2. The depth of the re-excavatioms below the present ground level
in the old sewer trenches should be at least 10 feet. This
trench may be back-filled with the nome axcaveied material
provided it iz replaced in & mach looser or compressible comnditien

4

KE

4

Smt ¥. @, Selby

Supervleing Fowndation Engineer
fors 4. G. Starmac
Principal Foundatiom Engineer

ez 8. J, Markiewlcz (2)
B. 4. Tregaskes
L. ¥ Farren
8. . wcdombie
g. R, Robertoon
G. Scott
De Leww, Calher & Co, of Cansda Lid. {Ottawa)
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DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM
To: F
g , Rom Bridge Division,
Aation BEnglinser, Downsview, Ontario
Dare: February 18, 17366

ur Five Rer.

In rerLy To

E URJEDT!

ded in The above project
Porster'!s letter dated

W,P. 108-6% C.N,R, Ofhead 2.7 miles west of Hwy, 7 Inter-
change.
JP. 423-84 G'Pass at Blair Road
WP, 43054 %00 .y Drive Interchange
W,.P, 431-64 unty Road Ho. 40 Interchange
W.P. 900-G4 “LEﬁNmX 7 {Richmond Road)} Interchange.

% We would be pleased 1Ff you willl take note of the gueries
i and in Mr, Forsterts lecter, meanwhile we will provide hinm
wi prepriave answers to items {a), (b} and{e)l.

-
- {/
Yo
P B
e -
- -
G, SCotT,
Reglional bridge Location Englneer




ur Fue Rer.

QEFARTMENT OF RLGHWAYS ONTARID

MEMORANDUM
Faom: Funectional Planning Scetion,
Location Enginecr, ngsmn.
Dare: February 11, 196¢

in mREPLY 7O

Sususct: WP 43g9-64

}

-

it

Oftawa Queensway Exiension,

Ristricy 9 - Ottawa

-64,

Purther {o our disersszion on I chruary 6, 1466, we would appraciated the

tollowing cormmi . o the Foundation Seetion with regard to the above
nroject.
1. Is it nractical to build 2 lane structures and approaches over

the Quecnsway and then widen to 4 lanes at some future date
in view of the existing soil conditions?

2. The z;u lly which carried a stream draining irom the southwest
quadrant of the Cty. Rd. 40 intersection to the northeast quadrant
of the mtcrbecton is crossed many times by oroposed ramps.
Will it be possible to build embankments across this gully or
should it be avaided at all costs? The siream Vv"lil likely be

diverted.

I addition, to the ab) ,@/ﬁé would appreciate Lg,n,amutea of the cost ot
proposcd structures as follows: T 7
,.-“'/“ ’/,,x" ////
7 Cost ol an overhead structurce with the railway remaining in

- ivs e ont Location. T

| -~ T St o4l el . - : N - 3 e
(i} Cost of a subway with the rallway remaining in its present

1 qt on | /

(o) Cost of a subway wid the rajlway lecated approximately 160

N .é-’"’-'v‘wm,», . P
castoi its ;‘SWAELUU

A\
oL Porpster,

Hegronal Functional Plannmyp Fngineer
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