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IN UC TION

At the request of Mr. A. R. Ferguson, P, Eng., Super-
intendent and Engineer, United Counties of Stormont, Dundas, and
Glengarry, a subsurface soil investigation was conducted at the site
of Bridge No. 140 which is to be widened on the eant side only.
Bridge No. 140 is located at Lots 30 and 31, Zoncession VI, Township
of Matilda, where it crosses a meandering tributary of the South
Branch of the South Nation River. The stream is somewhat wider at
the bridge due to scour,

FIEBLDWORK PROCEPURE

Tvo full scele test holes were put down as reguested
east of the bridge, one on gach side of the river. The approach
fills limited the positioning of the hoies to approximately 13 feet
from each existing abutment.

At each hole iocation, casing was driven and the soils
were sampled to depths of 43.0 fest and 57.8 feet in Holes 1 and
2, respectively. A cone probe was driven in association with Hole
1 a8 an aid in establishing a sampling program.

& prandavd drilling rig, wounted on 2 trailer, was
uszd for the fieldwork. The Sl wae operatsd LY o3 Jrow

undser the full time supervi, ion and direction of
our stafeg,

EAMPLING AND [88 TING

Bawmples of the various s0ils were recaversd at each
hole by means ¢ BX casing samples, split gpoon gamplaz and thin-
walled steel tube samples.

BX caging samples consisted of driving the 38X casing
into the ground two feet at a time to a depth of four feet and
then withdrawing the casing and knocking out the ganmple for clase-~
ification purposes. Sampling by this method was regiriceed +o
£111 overburden.

Samples of granular soils were racovered by means of
a eplit spoon sampler. During the recovery of each gplit spoon
sample, the Standard Penetration Test was conducted. The results
of these tests are recordsd as "N" values on the smoil profile sheeta.

Each sample was classified and retained in a plastic
bag for further study in our laboratory.
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Samples of cohesive soils were recovered by means of
thin-walled steel tubes. Each tube was sealed air tight in the
fieid. Later in our laboratory, the samples were extruded from
the tubes and tested for unconfined campressive strength.

OBSERVAT IONS
(2) Sgil Tvpes

The s0il stratigraphy is similar on both sides of the
stream and consists of a 7' stratum of =lay sandwiched between 7
* 1' of miscellanecus granular £ill above and a thick stratum of
granuiar glacial till below. in Hole No. 2, the following soil
profiile occurs and can be considered typical of the soils stratiqg~
raphy under the site,

0 - 435 Brown sandsy topscoil.

0.% -« 8 Medium dense, brown fine-grained zand €11l with
aome gravel.

3 -~ L3 Lhwe dense grey {(aottled brownd clayey silt
merging into medium St1ff grey silty clay {with
»ink streaks). Jontains an odd penble and
minor organic matevial,

15 - interbandsed wmedlium denss sandy glacisl nill
and loose clayey glacial till,

24 -~ A7 Medium dense grey sandy glacial till.

57 - 57.8 Very dense grey sandy glacial tvill,

{h) Groundwatar

At the conpletion of the fieldwork, the groundwate:z
levels of the holes were reco:-ad, In Hola 1, the water level was
5.2 {el. 20.3) belcw ground surface and in Hole 2, the water .evel was
3.3" (el. %2.6) below ground level. The elevation of the stream
neax the bridge was 69.9 at this time. Because the holes are
rzther close to the stream, it is expscted that the water leve.
in the holes will stabilize at the elevation of the stream and
fluctuate with the rising and falling of the stream throughout the
veay,

(¢} Test Results

The rerults of the Standard Penetration tests indicate
that tie glacial till varies in density from loose to very denme.
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Phe till immediately under the clay was found to be
loose for a depth of from 6' to 9' and thereafter it is medium
dense except for a thin layer of very dense till at the Lottom of
Hole 1 where the hole wag terminated at 57.8 .

CONCLUS IONS AND RECOMMENDA TIONS

The interbanded medium dense and loose glaciazl till
at and below elevation 90 is a suitable material on which to
place footings for the support of the proposed addition and has
an allowable bhearing capacity of 2000 pounde per square foot.
¥We are considering footings for the structure rather than piles
in spite of the fairly low strength of the glacial till for the
following reasons and with the following precautions.

It is assumed that the existing structure whichk iz to
be widened is supported Ly Feootings on or cloge to the glacial
till stratum. During any pile driving operation, there is consid-
erable risk that the vibraticns inberent in such an opsration will
consolidats the sandy aglacial t1l1l resuiting in scttlesent of the
existing bridge.

Bacause gandy glacial till ie subiject to lose of
strength when remoided, especially when extraneous water is avail-
able, considerable care is required in preparing the soil surface
at the footing level. We recommend, therefore, that the last few
inches of g . be removed hy hand sl =L and 2n undisturbed
sarface be 1 -ed and approved by oux firm before concrating
takes place suggest nleo that a “skim" silab of low strength
concrete be piscad on the prepared glacial till surfacs to pro-
vide a working surface.

o

I
Yie

Thers L8 little doubt that water will be & problem
during construaction of the foundation and savery precaution must
ke taken to exclude it from the excavations for a2butments, by
weans of pumps and khe use of coffexr dams il necessary.

If the existing bridge is founded on piles, we recom-
mend that piles be used to sBupport the Additiocn. Concrete filizd
gteel tube piles or timber piles would be suitable driven to the
very dense till horizon. Once the decision is made to use piles,
a value for the frictiocnal support could be calculated along with
a value for end bearing. It is expertad th:t adequate bearing
capacity could be obtained with a pile approximastely 40 feat long
after cut-off.

JOHEN D, PATERSON & ASSOCIATES LTD.
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LBibe L. Bredsaon, P. Eng.




JOHN D. PATERSON & ASSOCIATES LTD.

SOIL PROFILE AND TEST DATA

) . ' aridge No. 140
Consulting Engineers & Geolagists Lot 30 & 31, Cone. VI, Twp. of Macilda,
1479 Laperriere Ave. Ottawa 3. Canads ; United Counties Stormont,bundas & Glen-
JAX LY o

Datum Top of concrete quard rail, S,
Assumed elevation 100.0

L
mar 1 37
Remarks Cone probe to refusal at 33°'

&

corner of bridge

e E

test bLori ing

T 2 850,06 p; Sheet N0 L of 2

L

43

nole to

Borings By F.E. Johnston Driliing Co. Date Ocp. 20 & 23, 1907, Hole ko *
T , -
SAMPLE | 9 | DEPTH Penetration Resistance Blows/Ft
SOIL DESCRIPTION ons| N ceer | ELEV |00 2inch Diameter Cone
TypeiNo. | psf ! ' Fe— MOISTURE CONTENT IN o
Ground Surface j e = 28 40
¥ = = e H O“' 93.) . E 0 e
0.5"0f brown sandy topscil |ayi § i EE st A o
over medium dense fine i
grain?d sand £ill with some | BX alor s T
gravel & mlx;d in places : +9L.5 1E
with cla 5.5 . oL 155/ Res
_BEratlflen Sand clay with 15881 3 LB R
~~~~~~~~~~ dd ) h!f‘?f;,
Dark grey sandy clay cor- ! 8+87.5 :45{ -
taining considerable ! ok
organic matter (twigs, CTW . 400,33 - . . i
wood chips, atc.) ; ! : 124383.5 TR
Loose to medium dense 8515 +6 164 79.5 i
grey clavey to sandy SS§ 6 5 :
glacial till. ss | 7 14 ;
e 20 204 75.5 Mg e
551 8 17 Y
241 71.5 5 t i
Medium dense grey
sgandy glacial till. SS9 13
284 67.5
S8 {10 14 32 +863.5 Saser
36+ 59.5 T
S8 111 21 =
404 55.5
. a3.0 8S iz 27
B 44 4 51.5
DEFECTS IN NEGATME DUE $o ]
CONDI}TVION’ OF ORlGlNA :




1479 Laperriere Ave.

' { JOHN D. PATERSON & ASSOCIATES LTD.

Consulting Enginsers & Geologiss
Ottawa 3. Canada

SOIL PROFILE AND TEST DATA

Eridge No. 140
Lot 30 & 31,

Cone. VI, Twp. of Matilda, :
United Counties $Stormont,Dundas & Glengarry

Remarks : .
Test boring nole to

Datum Top of concrete guard rail - S.W,
Assumed elevation 100.0

52 & cone

corner of bridge |

probe from 527

[ Geom EL ., 72 50,06/
{ .

o 57.8°

Sheet No 2 of 2

hole o 2

brown) clayey silt merging
into medium stiff grey silty
clay.Contains an cdd pebble
& minor organic material. 15

Interbanded medium dense
sandy glacial till and
loose clayey glacial till.

Medium dense grey
sandy glacial till.

(833
«1

2
Very dense glEGaltill. 57.5|SS 2

i
§
i

N

DEFECTg iN NEGATIVE A UE
_goNDITION g ORiBINAL

W 17 10.8
TW (18 10.60
SS 119 13
ss 20 9
SS |21 14
ss |22 15
ss |23 16
ss 24 27
5 50
} for {05
O

20 4+75.9

24 +71.9

28 +€7.9

32 +63.9

36 £59.9

44 451.9

48 +47.9

52 443.9

Borings By F.E. Johnston Drilliing Co. Date Qo oper 24, 1967.
Penetration Resistance Biows/Ft
SOtL DESCRIPTION SAMPLE 2:5 N D:E?: ELEV [0—0 2inch Diameter Cone |
TypeiNo. [ pst o~ MOISTURE CONTENT iN %/
Ground Surface ; % 0 L95.9 20 “40 60 ‘80‘
0.5'of brown sandy topsoil |BX 113 ; ShssEraAbi ’ i
over med;i.um _ﬁensg,b;own, BX 4
fine grained sang f£ill 4 451.9
with some gravel. ss s 15
R - i 83487.9
Medium dense grey{mcttled |7y i1g lextraded
i

)RS .b:
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INTPODUCTION

At the requast of Mr, A, R. Ferguson, P. Bng., Buper-
intendent and Enginesr, United Counties of Stormont, Dundas, and
Glengarry, a subsurface soil investigation was conducted at the site
of Bridge No. 140 which is to be widened on the eaat side only.
zidgs No. 140 is located at Lots 30 and 31, Concession VI, Township
o7 Matilda, whers it crosses a meandering tributary of the South
nyanch of the South Nation River, The stream is somewhat wider at

i bhridge due to ecour.

TISIDVORK PROCEDURE

™0 full scale test holes were put down as requested
of the bridge, one on each side of the river. The approach
118 limited the positicning of tha holes to approximately 15 feet
rom sach exliating abutment,

09
1}
- 0}
= gt

At each hole location, crsing was driven and the soils
wova sampled to depths of 43.0 feet und 57.8 feet in Holes 1 ar”
?, respactively. A cone probe was driven in association with hHole
% ap an aid in estadblishing a sampling program.

A standard drilling rig, mounted on a trailer, was
nasd for the fieldwork. The rig wes operatzd by a crew of two
wrndar the full time supervision and direction of a Cecoloegist from
oo~ staff.

Lo LING AYD TESTING

Samples of the various soils werxe recovered at each
hale by means of BX casing samples, split spoon samples and thin-
we led stec)l tube samples.

BX casing samples consisted of driving the 3X casing
into the ground two feet at a time to a depth of four feet and
then withérawing the casing and knocking out the sample for class-
‘<ication purposes. Sampling by this method was restricted to
“ 1 overburden.

Samples of granular soils were recovered by means of
a aplit spoon sampler, During the recovery of each split spoon
camnle, the Standard Penetration Test was conducted. Th3s results
of thage “ects nre recorded as “N* values on the soil profile cheets,

Each sample was classified and retained in a plastic
bag for further study in our laboratory.

Cont'd.../2

DEFECTS IN NEGATIVE DUE TO
CONRITICN OF ORIGINAL DOCUMEN|
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Samples of cohssive solils were recovered by means of
thin-walled stesl tubss. BEach tube was sealed sir tight in the
fiald. Later in our laboratory, the samples ware extruded from
+he tubes and tested for unconfined compressive strength.

ONSERVATIONS

i; {a) Soil Types

The soil stratigraphy is similar on both sides of the
stream and conaists of a 7' stratum of clay sandwiched batween 7'
+ 1' of miscellaneous granular f£ill abovae and a thick stratum of
aranular glacial till below. In Hole No. 2, the following soil
prnfile occurs and can be considered typical of the soils stratig-
ravhy undexr the sita,

0 - 0.5 Brown sandy topsoil.

0.5 - 8 Medium dense, brown fine~grained sand f£1ll with
some gravel.

8 -~ 15 Medium dense grey (mottled brown) clayey silt
merging into medium stiff grey silty clay {(with
pink streaks), Contains an odd pebble and
miner organic material.

15 - 24 Interbanded medium dense sandy glacial till
and loose clayay glacial till.

24 =~ 57 Mediun dense grey sandy glacial till.

57 - 57.8 Very dense grey sandy glacial till.

{b») Groundwatar

At the completion of the fieldwork, the groundwater
‘evels of the holes were recordsd. In Hole 1, tha water level was
5.2 (el. 90.3) below ground surface and in Hole 2, the water leval was
5.3' (el., 92.6) below ground level, The elevation of the streanm
noay the bridge was 89.9 at this time. Because the holes are
waxhap close to the stream, it is expected that the water level
4 ~me holes will stabilize at the elevation of the stream and
"Iy rtuate with the rising and falling of the stream throughout the

-

(c) Test Resulta

The results of the Standard Penetration tests indicate
“m=t the clacial till varies in density from loose to very dense.

DEFECTS IN NEGATIVE DUY T3 Cont'd.../3
CONDITION OF ORIGINAL DOCUMENT : :
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The till ilmmediately under the clay was found to be
loose for a depth of from 6' to 9' and thereafter it is medium
donce except for a thin layer of vexry dense till at the bottom of
¥ole 1 whore the hole was terminated at 57.8°,

comLus rora AND RECOMMENDATIONS

The interbanded medium dense and loose glaciszl til
at and below elavation 90 is a suitable material on which to
rlace footings for the support of the proposed addition and has
an allowable bearing capacity of 2000 pounds pear sguare. foot, -
Y2 are consldering footings for the structure rather than pilea
in spite of the failrly low strength of the glacial till for the
following reasons and with the following precautiona.

It iz assumed that the existing structure which is to
w2 widened is supported by footings on or close to the glacial
£ill stratum, During any pile driving operation, thore is consid- ;
erable risk that the vibrations inherent in such an operation will %
~onsolidate the sandy glacial till resulting in settleusnt of the 1
existing bridge. %

Pacause sandy glacial till is subject to loss of |
strength when remolded, especlally when extraneous water is avail-
able, considerahle care is raquired in preparing the soil surface
ot tha footing level., We recommend, therefora, that the last few
*“rnés of material be removed by hand shovel and-an undisturbed
surface be prepared and approved by our firm before concreting
takes place. We suggest mlso that a “skim" sladb of low strength
concrete be placed on the propared glacial till surface to pro-
vide a working suxface. .

There is little doubt that water will be a problem
2uring construction of the foundation and every precaution must
o taken to exclude it from the excavations for abutments, by
=zina of pumps and the use of coffer dams if necessary.

If the existing bridge is founded on piles, we recom-
»»u4 that piles be used to support the Addition. Concrete fillsd
+1 tuba piles or timber plles would be suitable drivon to the
-y dense till horizon. Once the decision is made to ucse piles,
& value for the frictional support could be caloulated along with

» wvzlue £or end bearing, It is expected that adegquate bearing
o ity could e obtained with a plle anprcxima*ely 40 feat long
clunr eut-ofL.
JOHN D, PATERSON & ASSOCIATES LTD.
T /’7
1:’,“\ / 'j (W {(//’/ ol
LBibe L. Bredeson, P. Eng.
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| JOKI D. PATERSON & ASSOCIATES LTD.

Consuiting Engineers & Guo!ogists
1479 Laperriere Ave.

Ottawa 3. Canada

SOIL PROFILE AND‘TEST

Bridge No. 140

Lot 30 & 31, Conc. VI, Twp.

of' Matilda,
United Countlas Stormont, Dundas & Glen-

Jarsy.

i)u um Top of concrete guard rail, $5.W. corner ot bridge .
R marks Assumed elevation 100.0 eco EL,7 250.06) SheetNol of m_i,,
ema Cone probe to refusal at 33' & test boring hole to 43°. Hole NG \
"orm(,% By F.E. Johnston Drilling Co. Date Oct., 20 & 23, 1967. clee -
T ; : =
. . SAMPLE | Ay Penetration Resistance BlowsiFt.
SOIL DESCRIPTION DEPTH ELEV Oo—0 2 inch Diameter Cone
ons| N | coev ceo
. oy »ywcsNO- psf o~ MOISTURE CONTENT IN %l
‘ 4 GCround Surface 04 95.5 40 50 :
o .3 0f brown sandy topsoill ax | 1 o NeEpunc
aver medium dense fine 4
"'r'a.xnf‘-ﬁ sand Llll with some|BX| 2 P
in places =
f* k=4
S84 3 6
soe sa __ClE_Y_VE*_E.z
y sandy clay con- 8 4
cons iderable
ic matter ftwigs, P TW o 400,33 5
=™ wood chips, elu.) i ! 12
: . 14i !
Loose to medium dense 5515 16 16
T erey clayey to sandy S8l 6 5
- till. ss| 7 14
-~ 20
; g 17
24 4
Medium dense grey 1 -
sandy glacial till. 851 9 13
28 4
55 {10 14 32 4
36
58 111 21 1
- 40 A
- ss |12 27
i e e e 43.0
e 44-
n'ﬁ! -
; i
| |
| {
b
: i L
NEGATIVE ouF T i
DEFECTS IN ORIGINA cum‘ v
CONDITION QF




1479 Laperriere Ave.

JG...J D. PATERSON 2 ASSOCIATES LTD.
Conaulting Enginesrs & Gw;ogiuxé
Ouawa 3. Canada

"SOIL PROFILE AND TEST DATA

Brldge No.
Lot 30 & 31, Conc.
United Counties 8Stormont,Dundas

140

VI, Twp.

N Glengursy

Remarks

Datum Tow of concrete guard rail - S.W.
Assumed elevation 100.0
Test boring hole to 52

(Gﬁ o0 E-L- [l
& cone probe from 52
Date October 24,

corner .of bridge
=2 50,06

To 57.8' . ‘ :
1967. hole "o ;

Borines By F.E. Johnston Drilling Co.

ot e samMpLE | Gy PTH Penetration Resistante &;xgw;n':i
5CiL. DESCRIPTION ons| N DFEEET ELEY |00 21inch Diameter Cones.
Type|No. |psf e~ MOISTURE CONTENT It~
Srovnd Surface o0 Lo o 20 40 6o s8¢
0.5'cf brown sandy topsoil {BX L3 i
over medium dense,brown, ¥ 14
fine grained sand £ill e 4491.9
with some graveli. 18
e e e 8 1le7.9
1m Adense czrev(mottJ.ed hded
clayey silt merglnq
finto medium st LEf : 12 +83.9
v.Contains an odu pebble rw i17 10.85
>r organic materiall 5w L8 10.60
rpanded medium dense 58 i19 13 16 +72.9
dy glacial till and
sose clayey glacial till. 55 175.9 4
20 4+ . 11
85 120 9 T
28 24 171,
™
.
ol )
ss 21 14 | 28 +0
32 +63.9
! m dense grey
: ; glacial till. 36 +59.9
- SS 22 19
40 +55.9
44 15
- 48 +47.9
i
@ . S8 |23 16 5o L
; Lo |
n : 27| 56 -
ﬁ - 60
. ¢ for j0.5° :
; DEFEQTS IN NEGATIVE D - °
- T -
a a uQNDlTlQN QF OR?G}NA{, poGumEN, i



X

X
|

X
1
!

»
!
1

2V TOP OF GUARDRAIL
LW, CORNER OF BRIDGE
SSUMED ELEVATION 100.0

REPURT NO. $620-67

i
X
!
i
x
L9
|
X
l o
¥ &2,
l v
)
o |
// 1‘
| |
x R
|
1 !
E

3 e X e R X e X e X e Y e

RENENR SIS N VNN v S t U v SN, S e s

e S

—..

N

SCALE 1’z 30'

TEST BORING PLAN
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