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FOUNDATION INVESTIGATION REPORT
For
Skinner Drain Structure,
Hwy. 40 New,
District #1, Chatham.
wW.P, 27=74-01, Site 13-5.

1. INTRODUCTION?
A request for a foundation investigation for the

above project was received from Mr. A.P. Watt, Regional
Structural Planning Engineer, in a memo dated July 2nd, 1974.

Subsequently a field investigation was carried
out by the Foundations Office to determine the subsoil
conditions at this location. 'This report contains the results
of the investigation and our recommendations concerning the
design of foundations for the proposed structure.

2. SITE CONDITIONS:
The site is located at the junction of Highway 40

and Highway 40 New, 2.0 miles west of the Town of Wallaceburg
West Limits.

The structure is required to accommodate a proposed
separate right-turn lane. It is intended that the existing
20' x 10' reinforced concrete rigid frame slab bridge be
extended approximately 90 feet to the north. Twenty-foot long
approach slabs are also to be included.

The creek is approximately 30 feet wide by 3 feet
deep. The creek banks are relatively steep, averaging 1:3
slopes, and show evidence of slipping.

The surrounding area is flat, cultivated, farmland.

Physiographically, the site is located in the region
referred to as the St. Clair Clay Plains.

3. FIELD AND LARORATORY INVESTICATIONS:
The field work consisted of two boreholes and four

cones. One borehole and two cones were placed adjacent to the
existing structure while the remainder were placed at the

extreme limits of the proposed new structure. The Boreholes

were advanced using a Bombardier mounted CME 45, modified for

soil sampling purposes using solid-stem augers. Disturbed samples

were obtained by driving a split-spoon sampler 18 inches into the
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subsoil according to the specifications for the Standard
Penetration Test. Undisturbed samples were obtained using
2-inch I.D. Shelby tubes which were pushed into the soil
either by hand or hydraulically. Field vane tests were
performed 18 inches below disturbed levels where possible.

The cone tests were carried out using a driving
energy of 350 ft.-lbs. per blow for advancement.

The location and elevation of the boreholes and
cone tests were established by the field engineer and are
marked on drawing 27-74-01A which accompanies this report.

Samples were examined in the field by the field
engineer. Laboratory tests were performed on selected samples
to determine Unconfined and Triaxial Shear Strengths, Bulk
Densities, Natural Moisture Content, and Grain-Size Distribution.
The results of the field and laboratory tests are shown on the
Record of Borehole sheets contained in the Appendix of this
Report.

4. SUBSOIL CONDITIONS:

4.1) General.
The subsoil at the site was found to be uniform
in both the horizontal and vertical directions consisting of
a deep " soft to stiff deposit of silty clay (12 to 110.5 ft.,
3.7 to 33.7 m) overlain by a stiff layer (0 to 12 feet, 0 to
3.7 m) of clayey silt. Traces to some sand was found in the
upper layer only.
The dynamic penetration cone test values ranged
in the majority from 20 to 60 blows per foot; all cones were
driven to bedrock.

4.2) cClayey 8ilt, Traces to Some Sand.
This deposit was encountered in both boreholes

from ground elevation to a depth of approximately 12 feet

(3.7 m). At borehole No. 1 the deposit was overlain by a

2 foot layer of road fill. The limit of this clayey silt layer
was discernable by the abrupt changes in colour from brown to

grey.
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The Standard Penetration 'N' values ranged
from 6 to 21 blows per foot, the average being 13 blows
per foot.

The field vane tests taken showed the undrained
shear strength to be 1720 p.s.f. (82.6 kN/mz), decreasing to
approximately 1500 p.s.f. as the underlying silty clay layer
was entered.

The physical properties as determined by the lab
tests are as follows:

Natural Moisture Content 18% « 23%

4.3) 8ilty Clay.
This layer was encountered from elevation 566.0 ft.

(172.5 m) to bedrock (elev. 466.0 ft., 142.0 m). The Standard
Penetration 'N' values were generally 2 blows per foot,
increasing to 12 blows per foot in the lower region.

The field vane tests taken showed the undrained
shear strength to decrease to 240 p.s.f. (11.5 kN/mz) in the
upper regions of this silty clay layer, then in turn, increase
with depth, reaching a value of 1120 p.s.f. (57.8 kN/mZ) near
bedrock.

The physical properties as determined by the lab

tests are as follows:

Natural Moisture Content 23% - 48%
Liguid Limit 34% ~ 46%
Plastic Limit 18% - 25%
Unconfined Undrained Shear 100 - 810 p.s.f.
Strength (4.8-38.8 kN/m2)
Undrained Triaxial Shear 180~365 p.s.f.
Strength (8.6-17.5 kN/m2)

A plasticity chart is included in the appendix.
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5. GROUNDWATER CONDITIONS:
Water was encountered in both Boreholes, at

the approximate water level of Skinner Drain at the time
of drilling: water elevation being 572.0 ft. (174.3 m).

6. RECOMMENDATIONS ¢

The culvert will be founded within the 'stiff’
zone of the clayey silt layer. It appears that the invert
culvert elevation will be at elevation 565.0 ft. (172.3 m).
At this elevation the net safe bearing capacity of the
sub-s0il is estimated to be 1500 p.s.f.

This culvert is to be an extension of the
existing culvert therefore we anticipate that some
differential settlement of around 1 inch may occur. A
vertical expansion joint should therefore be provided at the
junction of the old and new culverts.

The proposed wingwalls may be founded on spread
footings assuming a net safe design pressure of 1500 p.s.f.
at or about elev. 565 ft., or on No. l4, treated, timber
friction piles. The bearing capacity of these piles may be
calculated as follows:

Q = 0.4 L Tons
maximum allowable load per pile in Tons

length of embedment of pile in ground,
in feet.

il

where Q
L

il

Some differential settlements are likely to occur
between the wingwalls and the culvert. It would be advisable
to construct vertical expansion joints between the two.

For protection against frost, the foundations
should be set 4 feet below the finished groundlevel, or
waterlevel. Since excavations will be carried out below the
ground or creek waterlevel, it will be necessary to employ a
dewatering scheme.

Due to the relatively impervious nature of the
silty clay subsoil, no major problems are anticipated.
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7. MISCELLANEQUS::
The field work was carried out under the

supervision of Mr. W.P. Greskow, Student Technician. The

equipment was owned and operated by Master Soil Investigation.
This Report was written by Mr. W.P. Greskow

and reviewed by Mr. K.G. Selby, Supervising Engineer.

W.P‘ Greskow,
Student Technician.

K A 2o A

K.G. Selby, P. Eng.,
WPG/m7j Supervising Engineer.
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MINISTRY OF TRANSPORTATIC

AND COMMUNICATIONS - ONTARIO

QFFICE RE?‘ON SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N¢€ 1
JoB LOCATION 30! R, of Sta, 259+65, Huwy. LON ORIGINATED BY WG ..
W.P. 27-Th-01 BORING DATE July 10, 1974 COMPILED BY
DATUM__ Geodetic BOREHOLE TYPE _ Solid Stem Auger and Cone Test CHECKED evjt
SOIL PROFILE SAMPLES | T¥/m JOYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT e
—| w |esiows/ rFoor ..f_i_s)_‘_o‘ m PLASTIC LIMmiT wel L E
1 o H = 20 Lo 60 B0 100 | WATER CONTENT..W =4
ELEV afwlw £ & |SHEAR STRENGTH P.S.F. kpa | W w w, | ®&] REMARKS
SEpTe DESCRIPTION 215 | g5 5 o unconnnen + FIELD VANE e
m. | ft. g :ZD - ga 4 Lo QUICK TRIAXIAL X LAB VANE | WATER CONTENT %}
176.724578.0] Ground Level il =3 T 1000 2000 20 WD 60 P.C.FJGR.SA 51.CL.
VIR vy 3
17504 8755 Sand & gravel (Fill) - - /m
0.8 2.5 Clayey silt, traces .
to some sand,Stiff Ss 1 1n 270 d __}__L_ 571.5
17h.2
Brown . I ] YN \ ° 0 23 66 17
172.51566.0 Fizm _ +5410.7
3.71 12.0 L 18 |13 g Lo 0 06040
5 BHJ 560 -3 T 119
170.7 4 1.91
5851 2
Silty clay 4>59’3‘.0
T 1 TW 1 PM | " 0 061
o | 4, ¥
167.6 L1 B R
5155 2
s=3.7
Soft to Firm 540 )
Grey 16L.6
9 | Tw | PM
4 B=1.19
530
161.5
O 85 12 o
+ s=1.7
520
1585
' T TW | PH
1257.0]515.0 oy
19.2) 63.0|gng of Borehole
510
155,14
Probably
silty clay
500
1520 §
1150
149.3
L.80
146.3
Ul W7k 0 yr ; kPa | 4
31.7 104.0 44 20 50 100 .o
15¢-5 % STRAIN AT FAILURE Continved
10
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OFFICE RE‘[ ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATIC  AND COMMUNICATIONS~ONTARIO

r-uk

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 1 Continued

Jos LOCATION 30! Rb, of Sta. 259+65 Huwy. LON ORIGINATED BY WG
W.P. 27-74-01 BORING DATE _ July 10, 197h COMPILED BY__ WG
DATUM__ Geodebic BOREHOLE TYPE Solid Stem Auger and Cone Test cHECKeD BY O
50l PROFILE SAMPLES f+/m JOYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT s Wy
= & IBLOWS/ FOOT TR PLASTIC LIMIT — W >
51 o 8€ g 20 4O 60 BO 100 |WATER CONTENT.w | & z
ELEV. aly| w &1 |SHEAR STRENGTH P.5.F. wp w Wy @& REMARKS
BEPTH DESCRIPTION o % > 4 = ] O UNCONFINED + FIELD VANE )
m |t =132 2] © |e ouick TriAxAL  x LaB vANE | WATER CONTENT %| ¥
ihh.5 | 4740} Continued n @) v P.C.F.IGR.5A.51.CL.
31.7 [ 104.0 x '
Probably‘ h?o |
Silty Clay 143.3 )
105,80 465 .0 , D
30.4} 113.0] End of Cone Test Wﬂ 1404 1"

Probable Bedrock

20
1595 % STRAIN AT FAILURE
10 .



MINISTRY OF TRANSPORTATI(  AND COMMUNICATIONS—ONTARIO

—

Jos

DESIGN SERVICES BRANCH

W.P.

27-74-01

RECORD OF BOREHOLE N2 2

LOCATION

80.0' Rt., of Sta. 259+6l, Hwy. LON

BORING DATE

July 10, 197k

BOREHOLE TYPE Cone

. DATUM Geodeblc

FOUNDATIONS OFFICE

ORIGINATED 8y G
COMPILED BY__ WG

CHECKED BY ¥ o

SOIL PROFILE

SAMPLES

ELEV,
. |PRETM
175.90 577.0

DESCRIPTION

Ground Level

NUMBER
TYPE
/F
B%.O?tg?g !%OT

£4/m
[+8)

ELEV. SCAL

DYNAMIC PENETRATION RESISTANCE
BLOWS / FOOT _._&E_L_“ n

20 Lo €0 8 100

S5HEAR STRENGTH P.S.F. kPa
© UNCONFINED + FIELD VANE
® QUICK TRIAXIAL X LAB VANE

LIQUID LIMIT Wy,
PLASTIC LIMIT W
WATER CONTENT..W

Wp w

WATER CONTENT %

Wi REMARKS

BULK
DENSITY

0

o
e
-

JGR.SA S1.CL.

c.f 0.0

172.9 565.0
3.7 120

OFFICE RE?‘ ON SOIL EXPLORATION

b2 ] 473.9

Probably
Clayey silt

Probably silty
1]

clay

S — STRAT. PLOT

173.79

560

N

170.7

550

167.6

540

16L.6

530

161.5

520

158.5

510

155 .4

500

152.4

450

149.3

180

A

146.3

A4

31.7 104.0

V4

20
15-0-5 % STRAIN AT FAILURE
10

Iy

Continved
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OFFICE RE. ON SOIL EXPLORATION

MINISTRY OF TRANSPORIATIC

AND COMMUNICATIONS~ONTARIO

rWISESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 2 Continved

JoB LOCATION 80.0' Rt of Sta. 259+6hL, Huy., LON ORIGINATED 8Y WG
W.P. 27-74-01 BORING DATE  July 10, 197h COMPILED BY WG
DATUM Geodetic BOREHOLE TYPE Cone CHECKED BY i
SOIL PROFILE SAMPLES £t/m [DYNAMIC PENETRATION, RESISTANCE [LIQUID LIMIT oWy
= @ |eiows/roor 0.3 m) _ JpiasTic LMIT —wel
5l & 8§ g 20 L0 60 B0 100 | WATER CONTENT-..W 5@
ELEV alw | w Ll & [SHEAR STRENGTH P.5.F. kPa | We w Wi | @in]| REMARKS
SERTE DESCRIPTION sl > | g5l > |o unconenen + FIELD VANE e
m | Tt 121" | 3] % |e ouick TriaxaL  x 1as vane | WATER CONTENT %] ¥
144.9 473.0| Continued v Il P.C.FIGR.SA.51.CL.
31.7 104.0
. L70
Probably Silty 5.3 &
Clay ’ >
4
140.9 | u62.1 @ / T~
35-0 lnl.h.9 End of Cone Test 1140 &) 10'} 1

Probable Bedrock

20
154-5 "% STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATIC

AND COMMUNICATIONS=ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N© 3
JOB LOCATION 231 Rt, of Sba, 260407, Hwy, LON ORIGINATED BY _WG
W.P. 27=Th-01 BORING DATE July 17, 197h COMPILED BY
- ¥
. DATUM__Geodetic BOREHOLE TYPE _ Cone Test CHECKED BY :
Ft/m JDYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
SOIL PROFILE SAMPLES 10 Jstows s roor ATOYES R [BiAsTIC LmiT ——w v
&5l o = R 20 Lo 60 B0 100 |WATER CONTENT—.W | =&
ELEV lwlw | c] B [SHEAR STRENGTH p.SF. We w W | @G| REMARKS
SEPTH DESCRIPTION S12] 2 || 5 [o unconemeo + FIELD VANE o
. E‘t. al 217 | B “ | ouick TRIaxiAL  x 1AB vANE | WATER CONTENT %} Y
176.5 1 579.01 Ground Level » @ " P.C.F.JGR.5A.51.CL.
0.0 0.0
>
Probably
Clayey silt
yey 570
173.7
hr2.8¥s67,0 ] \\
3.71 12.0
Probably silty
| 560
clay 170.7 ?
z )
o
-
p
o] 550
& 167.4
>
193
O /
wy
z 5LO
i’ 1616 N
[
[1v}
o
520
u 161.5
o)
520
158.5 -~
510
155.4
500
152.L h
490 /
149.3
°
1h6.3 S
1l B b75.0 1/ W
31.7 104.0 144 20 7
! 159-5 % STRAIN AT FAILURE Continved
10




N MINISTRY OF TRANSPORTATIC  AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 3 Continved
JOB LOCATION 23! Rt. of Sta, 260+07, Hwy. LON ORIGINATED BY WG
W.P. 27-Th=01 BORING DATE  July 17, 197k COMPILED BY__WG,
DATUM Geodetic BOREHOLE TYPE Cone Test CHECKED BY¢
SOIL PROFILE SAMPLES £t/m [DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ——W,
=] w lesiows/roor ....?..43...5._..._0 n PLASTIC LIMIT wel &
5] . 8] & ho 60 80 100 WATER CONTENT—W | = &
ELEV Flw| w | L8] 3 [SHEAR STRENGTH P.5F. wp w w | 3&]| rEMARKS
B | i T |
SEPTH DESCRIPTION 1 E > 19 o uUNconFINED + FIELD VANE o
m. | ft. o ;:Z:» - & Wl e QUICK TRIAXIAL X tAB VANE ] WATER CONTENT %] )
1l Bl 75,0 ] Continued 4 = e P.C.FJGR.SA.51.CL.
31.7] 104.0
Probably
silty clay 470

L6 1{066.0

NERE:
3.3 i

OFFICE REP‘ON SOIL EXPLORATION

30.4F113.0 | End of Cone Test 140 @ 1
Probable Bedrock

20
159-5 % STRAIN AT FAILURE
10

S———————



MINISTRY OF TRANSPORTATI! " AND COMMUNICATIONS~ONTARIO

OFFICE REP. ON SOIL EXPLORATION

- -
DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 4
jos LOCATION___ 100" R + ORIGINATED BY WG
W.P. 27-7h~01 BORING DATE Jduly 11, 197h COMPILED BY
DATUM___ Geodetic BOREHOLE TYPE Solid Stem Auger & Cone Test CHECKED BY:&
SOIL PROFILE SAMPLES £t/m [DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT oWy
1w lsiows/roor A% R PLASTIC LIMIT —Wp | &
51 o - 20 4O 60 80 100 |WATER CONTENT_W | 55
ELEV Zlw | w | Q| % [SHEAR STRENGTH P.SF. kPa | W w W | @& ] REMARKS
SERTH DESCRIPTION 212 2 | ] > o unconnneo + FIELD VANE o
n | @l 217 | 1 U |e Quick TRIAXIAL X 1AB VANE | WATER CONTENT %} ¥
175,14 276.5] Ground Level » 2] © 1000 2000 20 o 60 |Jrcrlorsasicu
o.d o.0] Clayey siit, t/m3 M. L.E 1
traces to some T T 55113 Y. o0
sand O i l7g.6
Brown 2| 85} 11 i;g z b 0 26630
Stiff 3 851 L= \
172.0156k.5 L S5] el b
i P N ALY
+5=2,1
o1 8] 2 5{;8 o 0 265 33
; 170.7
5ilty clay & | W |_PHj 0 —ia 112
Soft to Firm #8570 1.79
7T 1 58 P o
550 Ye=2.2
RIS Rk
+ =l
Grey T TW ] PHlsu0 | e g 106
1816 ?2.7 1.70] 0 029 71
0] 85 | 2}530 -
161.5 *?—3.7
11| PM]520 o - Lk 1o 03763
158.5 + Ypa_g, 1.83
10
/ i55.L
12|88 | 12]500 o 0 0 (100
152.4 (200)
+5=1,
Stiff
490
1545.3
13| Tw | PH|LBO | . 1L 10 03662
146.3 1.78
4+ | 593.5
140 k72,5 iU R L
31,7 104.Q 124 50 100

20
1545
10

% STRAIN AT FAILURE

/4
Continved



j MINISTRY OF TRANSPORTATI( AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

OFFICE RE?.ON SOIL EXPLORATION

RECORD OF BOREHOLE N2 4 Continved
JOB LOCATION 100! Rb.of Sta. 260416 Iy, LON ORIGINATED BY .. WG
W.P. 27-7h=01 BORING DATE July 11, 197k COMPILED BY wWq
DATUM__ Geodetic BOREHOLE TYPE __ Solid Stem Auger & Cone Tesl CHECKED Bvi
SOIL PROFILE SAMPLES | 2¥/ ™ Joynamic PENETRATION  REYSTANCE fLIQUID LIMIT Wt
= M [BLOWS/ FOOT w222 T IPLASTIC LMIT eop | &
5 o 91 « 20 L0 60 B0 100 | WATER CONTENT._w =3y
G| w || % [SHEAR STRENGTH P.5F wo w w | 2] rReMARKS
ELEV 2] o 5 [ = a—— o
BEPTH DESCRIPTION 2121 > 2 = | © UNCONFINED + FIELD VANE .
m |t | 21" | 5] & |e quick TRiaxiaL  x 1aB vaNE | WATER CONTENT %]
1hh 0l b72.5 | Continued » 3 p.Cc.ElGR SA.51.CL.
31, 7] 10k.0
$ilty Glay L70 ¢ -
Grey Stiff 1h3.3 (
142,0}466.0
33.7}110.5 | End of Borehole (
140,81462.0 e
3L.9131L.5 | End of Cone Test 1Lg @ o

Probable Bedrock

20
154-5 % STRAIN AT FAILURE
10
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

'N't STANDARD PENETRATION RESISTANCE :

- THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SUBSOIL, 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 DEGREE CONE, FITTED

TO THE END OF DRILL RODS,

THE CONSISTENCY OF COHESIVE SO0ILS AND THE
IN THE FOLLOWING TERMS !~

CONSISTENCY ¢ LB/SQ.FT.

VERY SOFT 0 « 250
SOFT 250 - 300
FIRM 500 -~ 1000
STIFF 1000 - 2000
VERY STIFF 2000 - 4000
HARD > 4000

12 INCHES INTO THE SUBSOIL,

DESCRIPTION OF SOIL

RELATIVE DENSITY OR DENSENESS OF COMESIONLESS

DENSENESS

VERY LOOSE
LOOSE
COMPACT
DENSE

VERY DENSE

TEAMS TO 8E USED IN DESCRIBING SOILS:-

TRACEZ jO% , SOME 10-25% , WITH 25-40% ,

5.5 SPLIT SPOON

TYPE_OF SAMPLE

T.W.  THINWALL OPEN

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW,

S0ILS ARE DESCRIBED

'N' BLOWS 7 FT,
0 -4
A~ 10
10 - 30

30 - 50
> 50

> 40 % SILTY, SANDY, GRAVELLY, CLAYEY ETC.

w.5 WASHED SAMPLE TR THINWALL PISTON
5.7 SLOTTED TUBE SAMPLE : - 0.8 DESTERBERG SAMPLE
A S, AUGER SAMPLE F.5 FOIL. SAMPLE
Cs CHUNK SAMPLE R.C. ROCK CORE

P H SAMPLE ADVANCED HYDRAULICALLY

PM.

SAMPLE ADVANCED MANUALLY

SOIL. TESTS
U UNCONFINED COMPRESSION L.V. LABORATORY VANE
UU  UNCONSOLIDATED UNDRAINED TRIAXIAL ‘ EV. FIELD VANE
CIU  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL ¢ CONSOLIDATION
¢ID .. " DRAINED " 3 SENSITIVITY
cay " ANISOTROPIC UNDRAINED
CAD " " DRAINED =




FD-9b (Rav. Jan 73}

Cy

%o

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOIL._ PROPERTIES

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

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF S0IL [DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

r 4
SPECIFIC GRAVITY OF SOLID PARTICLES G « ";?!“-

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LIMIT
PLASTICITY INDEX

SHRINKAGE LIMIT

LIGUIDITY INDEX « .."f.i'l.".'&
|

CONSISTENCY INDEX « -'ﬂ-'-:-"—'- :
P

VOID RATIO IN LOOSEST STATE
YOID RATIO IN DENSEST STATE

DENSITY INDEX » Smox — €
Cmax ~ €min

RELATIVE DENSITY D, 1S ALsO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

VELOCITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE » 7 i;l;e v
COEFFIGIENT OF CONSOLIDATION

COMPRESSION INDEX » ——D8 o

Dlogw o

TIME FACTOR = ﬁélgw { d, DRAINAGE PATH )

" DEGREE OF CONSOLIDATION

SHEAR STRENGTH

EFEECTIVE COMESION
INTERCEPT :

EFFECTIVE ANGLE OF
SHEARING HESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

Ty=¢ + 0 tan ¢

N TERMS OF
TOTAL STRESS

Few Gyt o tun g

s
e

log, oR Ing
log,co or log g

Mz E<e

S XOMLeY ® a4 9qqF

Z2or w

o

GENERAL

«3 1416

BASE OF NATURAL LOGARITHMS 2.7i83
NATURAL LOGARITHM OF ¢
LOGARITHM OF @ TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE
NORMAL STRESS

NOHMAL EFFECTIVE STRESS (O IS ALSO USED )

SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( 4 IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS)

MODULUS OF SHEAR DEFORMATION
MODULUS OF COMPRESSIBILITY
COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT 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 AY REST

FOUNDATIONS

" BREADTH OF FOUNDATION

LENGTM OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
DEPTH AND COHESION ETC. IN THE

TO SPECIFIC GRAVITY.
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM

ANGLE OF SLOPE TO HORIZONTAL
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REF. ND. E- 53491

|
\,’”""
‘GORE TWP. GHATHAM

INOIAN RESERVES
A s

KEY PLAN
N l Uls SgﬁiE e MH!ES 2
LEGEND

'¢* Bore Hole

‘$— Cone Penetration Tesk
<$- Bore Hole & Cone Test
._:'_‘L

Water Levels estobiished of time
of figld investigotion July 1974

NO. | ELEVATION] STATION GFFSET
i 578-0 259+45 JORT.
2 577-0 59+ %: 807 R
3 579-0 260+07 I3 RT
4 3765 260+15 G0 RT.

MNOTE: FOR CONTRACTY DOCUMENTS
The complete foundation investigation report for
this structure may be examined 21 the Structural
Office and Foundations Qifice, Downsview,
end at the _CHATHAM Eistrict OHice.

— NOTE —

The boundories between soil strote have been estoblished oniy ot
Bore Hole locotions. Belween Bore Holes the boundor:es are ossumed
from geologiwcal svidence .

REVISIONS

DATE BY DESCRIPTION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARID
GEOTECHNICAL OFFICE ~SGiL MECHANICS SECTICN

DREDGED CUT (SKINNER DRAIN)

HIGHWAY NO.__ 40 oI5t NO _
o OF KEMT
Twp Gore TwpChatham 10T 5 & &6 con & 2

BORE HOLE LOCATIONS & SOIL STRATA

SUBMD W G | CHECKED WP NO 27 -74-01 (CRANING D

277401- A

DRAWN G, J |CHECKED i w O ND

DATE Aug 26, 1974 SiITE WO BRIZGL CRbAw N3 ND

TONT NO

ARPROVED

W Sno-teata Bedn



MINISTRY OF TRANQPORTAﬁ@N AND COMMUNIGATIONS, ONTARIO

Copy for the information of an‘ KQ 39113}’

A - s o Structursl Planning 0ffice
CAres Mangger Southwestern Heglon

&&gzg,ﬁl&mmimg and Deslgn Uffice
doulawestern Reglon ,
"Mrs A. Beppala September 5, 1§:;.{3Eiv .
e q " ) P,

?m v:i 3 By ﬁ %&ﬁ&g%f q‘&ﬁﬂ’i‘\mGAL Ogjé?
T &

= SEP 8 1975

o 8D 0
%ﬁrwﬁﬁg%gﬂﬁ-v

" st

7/

Skinner Drain Struecture

1.1 miles west of Wallaceburg west llmits
 Highway 40N

Disirict 1, O

%\\\\‘ﬁ

Hegarding the 12" watermain the followlng information
ig provided.

Mr. Z. Selby, Supervising Zngineer, Soil Mechanics Sectlon,
Geotechnical Office, was contacted. He commented that the

12"% watermain ﬁ&ulé be relocated under the new extension

of the Skinner Drain Structure as it is designed ss a 20 foot

box culvert. To locate the watermain 2'-0 below the slab of the

c?é?%wﬁ ga acceptable préviding the watermsin is backfilled

Wi Wl BaD. ’ \ :

¥r. Selby mentioned that the Foundation Investigation Report v
WeF. 27-74=01, Site 135, page 4% under item 6 'Recommendations'
stated that the anticipated settlement is around 1 imeh,
Therefore, the watermain should be designed to withstand the

{1 inch settlement, OCne section of pipe should be considered
uﬁﬁar ﬁh@ gulvert in order to avoid a Jjoint under the

SULVEI .

¥re. Selby suggested that he would be willing to comment =
Purther on the watermain relocation 1f the following information
was provided: S

(a) plan showing the alignment of the watermain; .

(p) profile of the existing ground line with the proposed

’ finish grade line superimposed along the alignment
of the watermain and profile of the watermain; and

(e¢) Mr, Selby would also like to know where the Joints in
the pipe would be location and how much flexibility
there is in the Joints should settlement occur.

Should there be any further assistance desired, please aﬁv&a§; y'“

Mw

As P W&"G‘b
Regional Structural Planning Engineer

APWisn

cc K. Selby
J« Forster
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dechanics Section
feal Office
iilding, Uownsview

e, €0 5. Grabsk
Strurtn o Doston Frnodnes

structurad besion Fngineer a
Hest Duilding, Downsview K

B B Parch 11, 1078
e ”‘“M\ -----

- \\

’/,\ "o
Qﬁ 27-74-01 )

e
et o

SEINNER DRAIN STRUCTUDE

1.7 miles W, of Wallaceburg W, Limits
HoF, 27-74-01, Site 135

Hwy. #4080, Mstrict 41 {Chatham)

We have reviewed the final bridge drawing {13-3, sheet 1} for the above
Project. The designers have followed the recommendations contained in
the Foundation Investication Report issued on Septenber 27, 1074,

He have no further comments,

B, PAYER
sanior Dngineer

for: . B, SELRY
superviging Enginesr
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