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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SFT) N VALUE 1S THE NUMBER OF BIOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 83.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3mM N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Slmm O.D. 60° CONE ANGLE | DRIVEN 8Y 475 )
IMPACT ENERGY ON *A‘ SIZE DRILL RODS. THE RESISTANCE TO CONE PENEVRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE SQILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (¢

100 - 200
VERY STIFF

,) AS FOLLOWS:

¢, LkPa)

0-12

12 -25

25« 50

50 - 100

=200

VERY SOFT

SOFT

FIRM

STIFF

WARD

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

N {BLOWS /0.3m)

0-35

5-10

10« 30

30« 50

>50

VERY 1OOSE

LOOSE

COMPACT

DENSE

VERY DENSE

ROCKS ARE DESCRIBED 8Y THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK GUALITY DESIGNATION (R @ D}, FOR MODIFIED RECOVERY, 15:,

| raoi%) 0 -25 5 - 50 50 - 75 75 - 90 90 ~ 100
VERY POOR| POOR FATR GOOD | EXCEUENT |
JOINTING AND BEDDING:
SPACING 50mm 50~ 300mm} 0.3m ~1m | Im - 3Im >3m
. JOINTING  |vEkr CLOSE|  CLOSE | MOD.CIOSEl WIDE | VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  \VERY THICK
ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
$ % ' SPUT SPOON TP THINWALL PISTON m,  kea™! COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE 05 OSTERBERG SAMPLE e ! COMPRESSION INDEX
$ T SIOTTED TUBE SAMPLE RC ROCK CORE L 3 SWELLING INDEX
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cy i RATE OF SECONDARY CONSOUIDATION
C 5 CHUNK Sammg P M TW ADVANCED MANUALLY gy, m*/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPLE ] m DRAINAGE PATH

1, 1 TIME FACTOR
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FOUNDATION INVESTIGATION REPORT
For
Madawaska River Bridge
W.P. 126~78-02, Site 29-186
Hwy. 515, District 10, Bancroft

INTRODUCTION:

This report summarizes the factual information obtained from a
foundation investigation program performed at the above mentioned
structural site and provides detailed recommendations pertaining to the

gtructure foundations and related earthworks,
The fieldwork was carried out in two stages:

i) The initial work was carried out between 79 09 20 and 79 10 04 .
by Golder and Associates, consulting geotechnical engineers.

During this period, four sampled boreholes with accompanying dynamic
cone penetration tests (numbers 1, 2, 5, and 6) and two additional
dynamic cone penetration tests (numbers 7 and 10) were put down on land
using a track wmounted hollow stem auger machine. In additionm, four
dynamic cone penetration tests (numbers 3, 4, 8, and 9) were put down in
the riverbed using a skid-mounted diamond drill rig operating from a
floating drum raft.

These borings were extended to a maximum depth of 47 metres with
bedrock being cored for 3 metres in one borehole.

ii) A total of six additional boreholes (BH 1A to 6A) were carried
out in the area of the east and west approaches during 80 06 10
to 80 06 12. The borings were carried out beneath the river
bottom by means of a diamond drill mounted on a drum floating
raft and equipped with NX casing. The boreholes were advanced
to depths of 2.8 to 5.9 metres below the river bottom.

DESCRIPTION OF SITE AND GEOQLOGY

The site of the proposed bridge crossing is located on Secondary
Highway 515, some 3.5 kilometres east of Secondary Highway 514 and about



5 kilometres downstream (east) of Palmer Rapids, Ontario. Highway 515
presently crosses the Madawaska River via a "Bailey" bridge about 0.5

kilometres downstream of the site under investigation.

In the area of the proposed crossing the Madawaska River is about 8
metres deep and some 80 metres wide. The riverbanks, along the proposed
Line K crossing, rise at about a 2 horizontal to 1 vertical slope to some
3 to 4 metres above'normal water level. Some undercutting of the river-
banks is evident in the general area although the river currents do not
appear to be excessively fast. The ground surface adjacent to the river

is relatively level,

The site is located in the Precambrian Shield section of Renfrew
County. Fine and very fine sands of the Uplands and St, Samuel Series
have been identified in large, widely distributed tracks \over the
Precambrian Shield. The origin of these deposits are in most cases
deltic, having been laid down either in a lacustrine basin or in the
upper reaches of the glacial Champlain Sea which extended up the St.
Lawrence and Ottawa valleys. These sand deposits typically lie adjacent
to present lakes or basins that are now drained by rivers and streams.
The sands are typically underlain by variable thicknesses of glacial till
and then by bedrock formations of crystalline limestone, gneisses, and
quartzites. Locally, surficial deposits of river alluvium form terraces

adjacent to major river channels.

SUBSURFACE CONDITIONS

In summary, the site is underlain by surficial deposits of sandy
silt and/or £ill material. These deposits are underlain by recent river
alluvium on the east side of the river. The main subsoil at the site
consists of a thick deposit of interlayered and interbedded sandy silt,
silty sand, and fine to medium sand which at the borehole locations has
been divided into an upper and lower zone separated by a layer of
slightly plastic layered silt to sandy silt. These sandy deposits are in

turn underlain by sands and gravels, glacial till, and then bedrock.



-

The detailed subsurface stratigraphy encountered in each borehole is
shown on the Record of Borehole sheets and a section showing the relative
borehole stratigraphy at the proposed bridge crossing is shown ou Drawing
No. 2. It should be noted that the soil boundaries indicated on the
Record of Borehole sheets and on the drawing are inferred from
non~continuous samples and auger cuttings and do not necessarily indicate

an exact plane of geological change.

Surficial Deposits

Boreholes 1, 2, and 6 encountered some 120 to 150 millimetres of
topsoil at ground surface. Borehole 5, put down alongside the roadway om
the east side of the river also encountered topsoil but in this case
within about 2.5 metres of sand and gravel to silty sand roadway fill.
The topsoil was in turn underlain by thin, loose to compact deposits of

sandy silt,

In boreholes 5 and 6 these deposits were underlain by up to 4 metres
of very loose to loose dark brown organic silty sand with layers of
organic silt and organic material (see Figure 1 for grading). This
deposit is considered to represent flood-plain deposited material of

alluvial origin.

Upper Silty Sands and Sands

The surficial materials are underlain in boreholes 1, 2, and 5 by a
layered deposit of silty sand and fine sand. 1In boreholes 1 and 2 this
deposit was encountered at about 1 metre below ground level and extended
to depths of about 3 to 5 metres. In borehole 5 however the top of this
deposit was encountered below the alluvium at ﬁ depth of about 7 metres.
The results of a grading test carried out on a representative sample of
the silty sand are shown on Figure 3 and indicate the fine uniform nature
of this deposit. Standard penetration tests carried out in this deposit
gave 'N' values ranging from 20 blows per 0.3 metres near the top of the
deposit to 4 blows per 0.3 metres with depth. This upper sandy deposit
is therefore considered to have a lovse to compact relative density.



Layered Silt and Sandy Silt

The upper sandy strata were found to be underlain in all the
boreholes by a fine, slightly cohesive layered silt and sandy silt. 1In
boreholes 1, 2, and 5, this stratum was found to be in the order of 5 to
6 metres thick while borehole 6 was terminated within the layered silt at
a depth of about 8 metres below ground surface. An Atterberg limit test
carried out on a sample of the clayey portion of this layered stratum
gave a8 liquid limit value of 18 per cent and a plasticity index value of
only 3 per cent indicating an inorganic silt of slight plasticity (ML),
A grading test carried out on a sample recovered from this stratum
(Figure 2) shows the material to comsist basically of silt sizes, with
some sand and clay sizes. Standard penetration tests carried out in this
layered silt and sandy silt gave 'N' values ranging from 3 to 11 blows
per 0.3 metres, indicating a generally loose relative density,

Lower Sandy Silt, Silty Sand and Fine to Medium Sand

This lower sandy deposit was encountered in the boreholes at depths
of 8 (boreholes 1 and 2) to 19 (borehole 5) metres below ground surface,
and in boreholes 2 and 5 extended to a depth of 30 to 31 metres. This
deposit consists of sandy silt, silty sand with sandy silt layers, and
fine to medium sand with some silt. Grain size analyses were carried out
on various types -of materials within this deposit and are shown on Figure
2 for the sandy silt, on Figure 3 for the silty sand, and on Figure 4 for
the fine to medium sand. Standard penetration tests carried out in this
lower sandy stratum gave 'N' values in the order of 4 to 10 blows per 0.3
metres. In some cases it is felt that the soil at sampling depth may have
been distributed somewhat by upward seepage forces. However, in general
it is cousidered that the density of these lower sands is in the loose
range.



Sand and Gravel

A 2 to 4 metre thick deposit of fine to coarse sand with some
cobbles was encountered at depth in boreholes 2 and 5. The top of this
deposit at these borehole locations was at a depth of 30 to 31 metres
below ground surface level. Figure 5 shows the results of a grading test
carried out on a sample of this material and indicafes the coarse, well
graded nature of this deposit. It should be noted that some cobble and
boulder sizes were also encountered throughout this sand and gravel
stratum, Standard penetration tests in this sand and gravel gave 'N'
values of greater than 100 blows per 0.3 metres, indicative of a very
dense state of packing. The one low 'N' value of 6 blows per 0.3 metres
recorded in borehole 5 was again considered to be representative of
disturbance due to upward seepage forces inte the borehole casing.

Glacial Till

Below the sand and gravel in boreholes 2 and 5 is a stratum of
glacial till consisting of silty sand and gravel with some cobbles and
boulders (see Figure 6). The silty sand till was found to be about 10
metres thick in borehole 2 while borehole 5 was terminated after
penetrating some 6 metres into the stratum, The till is generally very
dense with recorded 'N' values ranging from 76 to greater than 100 blows

per 0.3 metres.
Bedrock

Bedrock was encountered and cored inm BX size in borehole 2. The
surface of the bedrock at this location was at a depth of 44 metres below
ground surface (elevation 234.64). From visual examination of the rock |
core and from the recorded core recovery, the bedrock is considered to be
fractured to fairly sound. The bedrock cored is a white and grey

quartzite,



Groundwater

Standpipes were installed in boreholes 1, 2, and 5, details of which
are shown on the Record of Borehole sheets. The stabilized groundwater
level recorded on October 4, 1979 in these shallow installations was at a
depth of 1.3 to 2.7 metres, i.e. elevation 275.07 to 275.95. The level
of the water in the Madawaska River adjacent to the boreholes was at

elevation 275.55 on the same date.

R

T. J. Kazmierowski, P. Eng.
Foundations Engineer

v/’
! ' A\L\'!-\z]ﬁf\

M. Devata, P. Eng.
Senior Foundations Engineer
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DATUM Geodetic DATE Qetober 4, 1979 CHECKED B8Y
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES g"‘é’ 2 |RESISTANCE PLOY Nosrie a0l REMARKS
e w | S5 % 20 a0 40 80 100 |UMT contenr umi ) 50 2
Qe @l = - A L ) L L We W W :ﬁg
ELEV DESCRIPTION =lel gl 2 %g § |sHEAR STRENGTH N — Do:fx;n; ?léfq
1 =} - > ™ ISTRIBUTY
DEPTH PR [&) |9 UNCONFINED % FIELD VANE y ‘
2z " gu S o cuck trirxaL x 1as vane |WATER CONTENT (%) %)
276,43 Ground Level A £ i 20 40 GR SA 51 CL
0.00 0.15 m Topsoil Dark Brown to Ligh Brohm 296
275 .50 sandy silt, some organic smaterial.
0.9 AiTuvium, oryanic - . A
silty sand Lo -
and zﬁu, some i]8s oct. 479 < 7 % 17 0
wood. e 274
Very Py
Dark Brown Loose o~ 2 | 58 L]
272,14 M
4.27 Layered clayey silt ‘/ 272
and sandy silt, sche /’ 3 | 88 »3
fine sand seams.
/ﬂ
Grey Loose A s 270
Y
M M
kes. 14 A5 | ss
8,23] End of Borehole. 268
266
+3, x5 ; Numbers refer to GA 791-2219
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOHL MECHANICS SECTION

W P _126-76-02

RECORD OF PENETRATION TEST No 7 e '8

LOCATION _ Sta.18+695, 0/8 4.5 m Lt,

QRIGINATED gy DJIS

+?, %% ; Numbers refer 1o
Sensitivity

20
15 45 {*%%) STRAIN AT FAILURE
10

pisT 10 HWY 515 BOREHOLE typg Jone Test commien sy D8
pATUM . Cecdetic DATE Septeaber 24, 1979 CHECKED BY 2R
P o | DYNAMIC COMNE PENETRATION
50IL PROFILE SAMPLES | & o | F |Resisrance or SO AR
o b4 UMY ehnreny LT ) = O
= w |20} w0 20 40 &0 BO 100 8 Z= &
9 ™ i - » ) ) § 1 i Wp W W, bg
ELEV BESCRIPTION & § w g @é & |smear STRENGTH PN u‘%“rﬁ"&'u?'éia
= ISTRIBUT
DEFTH =121 23 136 % [0 unconrne ¥ FIELD VANE y B
. glz . gu § |# Quick TRAXIAL  x tAB VANE WATER CONTENT (%) {%)
278.74 Ground Level % | * i GR $A ! CL
0.00
278 }
276 pad)
(J
274 §
272 >
270 y
268 é\
266 Ny
264 )\
262 }
7 g
17.99 EBnd of Cone Test.
260
Gh T93-2219




i

SFFICE RESORT ON SOiL EXPLORATION

Mirnistry of
@ ransgoriation and
AL NG

Dntut

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE ~SCIL MECHANICS SECTION

{we _126-78-02

RECORD OF PENETRATION TEST No 8

LOCATION _Sta. 184725, O/% 5.0 m Rt,

METRIC 19

ORIGINATED BY _DJS

+3, x5 Numbers refer to
Sansitivity

20
15 -5 (%) STRAIN AT FAILURE
10

pisT 10 Hwy___ 915 BOREWOLE TYPECone Test COMPILED BY DN
DATUM ... Gevdetic DATE September 25, 1979 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE samPLEs | &y 4 |Rrtsrancs beor T DY .
. w |36 4 20 40 60 80 g0 [T cowren uMT} 5O .
Ol = b Pl z H Il ) 1 Fl Wp W WL mg
ELEV o Zi4| w| 2|22 | & [sHeEAR STRENGTH (S G—— GRAIN SIZE
] DESCRIPTION =l = € |32 = ) ISTRIBUTION
DEPTH =5 & 51 % [0 UNCONFINED + FIELD VANE . Yy
21z 5 %U & |e ouick TRIAXIAL  x LAB VANE WATER CONTENT (%) %)
275,550 River Level v y “" GR SA 51 CL
0.00, Water
274
272
270
267,64 Bottom of River 268
7.93
266
264
262
260 5
\
258 >\
256, 35 ls
19.200 End of Cone Test, 255
254
GA 791-2219
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HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE «S0IL MECHARNICS SECTION

RECORD OF PENETRATION TEST No 9  wmmc  2©
W P __126-78-02 LOCATION Sta.18+760, 0/8 4.5 m LE. ORIGINATED By DI
pist 10 HWY 515 BOREWMOLE Type Cone Test compiep sy N
patum.... Secdetic DATE . Octeber 3, 1979 cHECKED 8Y ERw]
DYNAMIC CONE PENETRATION
501 PROFILE SAMPLES | &, | 2 IRésistance plot pasrie Natumac
g2 A LMt Mo,'gsymﬁs LMy :0 REMARKS
o w | 20| P 20 40 60 80 100 conTE Fa-
G I I AP U VA W we w w1 5@ &
ELEV BESCRIPTION S|&| g 3|25 & [snear strencTH D — 3 | GRAIN SIZE
DEFTH W | El 215|286 5 |ouncoNmned  + RIELD vANE y [DISTRIBUTION
g1z n %U & |® ouick TRAKAL  x Lab vane |WATER CONTENT (%) w)
275,55 River Level v = w . GR SA 81 CL
0.00] Water
274
272
270
p68. 23] Bottom of River .
735 268 brill rods
. sank 0.3 m
under own
waight.
266
264
262
260
258 <’,
255,74 2586 \-..__
19,81 End of Cone Test.
254
|
f
1
;
i’
..3’ x5 . Numbars rafer to GA 791-2219

20
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RECORD OF PENETRATION TEST No

LOCATION Sta.18+790, O/8 5.0 m RE,

10

METRIC 2 ‘.

ORIGINATED Bv DJS__.

+3, x5 Numbers refer to
Sensitivity

20 \
1505 (%) STRAIN AT FAILURE
10

pisT 10 WY 214 BOREHOLE Type _Cone Test COMPILED BY W
paTuM . Secdetic parg . September 26, 1979 CHECKED 8 WA
w DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES ﬁ‘é’ g |RESISTANCE pLOT sastic jrysik o vaup :._:33 HEMARKS
e LR 20 a0 &0 80 100 “\:j‘ ‘:°\"‘J‘"' ”‘v\'/ zZz A
: 218w | 5|05 3 R STRENGTH ° ‘ 2 | GRAIN SIZE
a T 1212182 2 [Vinconmmin N DISTRIBUTION
. DESCRIPTION =] = | €15 i N + FIELD VANE
EPTH > 6| g UNCONFINED FIEL o Yy °
b S121 7 | 7180 2 | cuck remna  x 1as vang |WATER CONTENT (%) {%)
278,01 Ground Level & 210 & GR SA 51 CL
.00
276
274
272
270 B
268 Z
266 )>
_ f
264
262 X '
260 2
258 \\ ,
257 , 29 [
20.73 End of Cone Test.
256
GA 791~2219
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RECORD OF BOREHOLE No IA ETRIC 22
WP 126~78~02 LOCATION _ Sta. 184772 o/s 5,2 m Lt ORIGINATED 8y W.T.
OIST .10 Hwy___515 BOREHOLE TYPE  Diemond Drill - NX Casing COMPILED BY , W.T:
DATUM teodetic ' DATE 1980-06-12 ) CHECKED BY
SON PROFILE SAMPLES | & % [OTNAMIC CONE PENETRATION -
Lo | F [RESSTANCE PLOT nasve NAtuRAL vasw| =% | cemancs
5| o o §6| % 20 40 ep 80 00 P °°x'"' w | 2@ 2
et u P L
ELev BESCRIPTION SEHEIERE & [SHEAR STRENGTH e | SR SiZE
|OEFTH " 12 1R85 § |ounconmnes  + piELD vane y
é Z| z éu % » QUICK TRIAXIAL . % LAB vane | WATER CONTENT (%) o)
275, 4 Water Level A = M 1 2 30 GR 5A 51 CL
0.0 -~ .
Water - | 274
. 272
270.5] Bortom of River o
wolylsslos
: 270 ,
Very l A2 2 o
Loose : :-‘; - 085 15
Fine Sand - ] . .
Trace Organic Loose |- . 5§ 268 o 09 4
Material to | LRI ’
Trace 8ilr Compact 1 s 118 4 098 2
A I T )
R U X TR E 266
St R ' o
7646 Trace Sand 1 g 58 |,
10,8 End of Borehole 264 W

20
+3, x% : Numbers refer to 150 o (wysrpAIN AT FAILURE
Sensitivity N .
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RECORD OF BOREHOLE No 2A METRIC 23
WP 126-78-02 LOCATION _Sta. 184777 o/s & m Rt. ORIGINATED BY WL,
pIST__10  Hwy _ 515 BOREMOLE TYPE . Diamond Drill - ¥X Casing compien By W.T.
DATUM fegdetis DATE 1980-06=12 ' CHECKED BY
SOIL PROFILE SAMPLES | | @ [DINAMIC CONE PERETRATION haomm =
£21 8 rasre el vme| =5 | remarcs
oS - 35 » 20 40 60 80 100 w °°$‘"’ w | 25 2
o Wi o L 4 4] L
ELEY DESCRIPTION “lgle|32|28 § [shear STRENGTH g ORTRIBUTION
= = o, [ ANE
DEPTH " Fll - 5| % o unconnaneo + FIELD V) N y
g z » gu ?g ® QUICK TRIAWAL  x 148 vang | WATER CONTENT (%) (%)
2254 Hater Level — : w 2040 60 GR SA 51 CL
Water T
274,21 Bottom of River - 274
1.2 | ilss | 7 o
Fine Sand Very Slss R w
Some 511t Loose l 3 les Bh/ed o o 679 21
Trace Organic 4 lss DB/ 4dm 212
Material . ‘_5_‘ L 7id m & o 80 20
270.7 Loose l* 6188 15
4,7 End of Borehole 270

+3, x5 . Numbers refer to

20
Sensitivity 5 }%-5 {%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 3A

METRIC

24

WP 1267 8u(2 LOCATION Sta., 18764 at ¢ ORIGINATED BY . W.T.
oist. 10 nwy 513 BOREWOLE Typg  Diamond Drill - NX Casing compiLep By W.T.
DATUM Geodetdc DATE 19800610 CHECKED 8Y
SO PROFILE SAMPLES | = w  [DYNAMIC CONE PENETRATION ~
lgw | T RESISTANCE PLOT nasnic NATUnAL v | T | eemarks
- “ %Q » 20 40 60 80 100 CONTENT zz Py
. 9 ﬁ g a = = L . ) ) F Wp W w', jon 3
LEV Zla| w| 212958 | & |SHEAR STRENGTH e Geemmemmcnn GRAIN SIZE
ey DESCRIPTION LB E) 8|38 5 [owconmmeo o reownel Tl |y [psisurion)
: é -4 y | &Y & |# Guick TRIAXAL  x LAB VANE o 20 10 e (%}
275.41 Water Level w = fowe GR SA 51 CL
() o
: 274
Water ;.
272
- 270
- 268
267.8 -
761 $41¢, Trace Sand 1158 1i6 °
Trace Organics peiss 122
Loose to Compact ] lS5 L4 266 fe] 015 80 5
alss
264 .9 5 188 o i
10.5] End of Borehole 264

+3, x5 Numbers refer 1o
Sansitivity

20
1545 (%) STRAIN AT FALURE
0
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WP 12607802 LOCATION __Sra. 184723 at ¢ ORIGINATED BY T, |
H
oist L0 Wwy 515 BOREHOLE TYPE Diawond Drill - NX Casing COMPILED BY _ M.T. ‘
DATUM Geodetic DATE 1980-06-11 CHECKED BY ...
DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES g‘_,w 2 |RESISTANCE PLOT pase NATURAL
g€ U Libry | MOISINE LMt | B O REMARKS
- - | 58] @ 20 4D 60 8D 100 CONTENT Zz =
9 o ) D; L i 1 i i i WF’ W wt oW &
Ley Rt || w| 2|58 & [$HEAR STRENGTH JA —— 2 | GRAIN SIZE
DEFTH DESCRIPTION w1 E S 8% § |0 unconmmneD o+ mELDVANEL L o o e ik Y DISTRIBUTION
é z » | &© 5 | QUICK TRIAKIAL X LAB VANE 0 2 30( e) %)
2150kt Hager Level b ' o - , GR 5A St CL
0.0 -
B 274
Water L
272
- 270
: = 268
267,8] Bottom of River -
7.6 1188
$1lt, Some Sand to 2188 3 © 06335 2
Sand, Some Silt . W}__SS 6 266
Trace Organics N badss_ 11 - o fo178 3
264,9 Loose 51ss | 8
10.5 | End of Borehole 264 m

+3, «5 : Numbers refer to

20
Sensitivity 15 A;%«S (") STRAIN' AT FAILURE
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pist 10 HWY___315

RECORD OF BOREHOLE No SA

Sta, 18+706 ofs 4.3 m Lt,

BOREHOLE TYPE

Diamond Drill - NX Casing

METRIC 26

ORIGINATED BY W.T..
COMPILED BY _ W.T.

DATUM Geodetic 1980-0f-11 CHECKED HY
SO PROFILE SAMPLES | = @ [OYNAMIC CONE PENETRATION ~
Eg E: RESISTANCE PLOT pasric Eg’ﬁf:”.‘fﬁ wove| | pemancs
e w | EQ |V 20 40 60 B0 100 Z = &
21| w| 505! 3 RENG We o W 7E | cran size
ELEV. DESCRIFTION gl ¢ z12 & [SHEAR STRENGTH A AN S
|DEPTH IR 6% % |0 UNCONFINED  # FIEWD VANE| o oyt DISTRIBUTION
gz 5 | EO| & | ouck TraxiaL  x Lap vane - %]
275.4]  Water Level @ : i 10 20 30 GR $A SI CL
0,0 “
Wat
acer 274
s79.21 Bottomw of River
2.2 g1, Some Sand hAtss L9 o
Trace Organics I e 11 272 114 8 3
- q
foose to Compact . P i8S 15
[faTss T2
270.4 e S o
5.0} End of Borehole 270
# e

+3, ¥ ; Numbers refer ro
Sansitivity

20
15405 {%) STRAIN AT FAILURE
10
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METRIC 27

Twe 126-78-02 LOCATION _Sta, 184712 o/s 3.5 m Re. ORIGINATED BY W1
OISt . 10, HWY__ 515 BOREHOLE TYPE __ Diamond Drill - NX Casing COMPILED BY _W.T,
DATUM Geodetic DATE 1980-06~11 CHECKED BY ol

i w DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES Wey | [RESISTANCE PLOT masnie AT wvol o~ Z | pemarks
= 55 b4 20 40 &0 8p go VM7 cowrer LWT oL N
=% I w = 1 h f Fy : Wp w Wi D";‘
ELEY 8| w|2|95| 8 [Shear srrenoTh 1 GRAIN S1ZE
DEPTH DESCRIPTION JEI 21 S35 5 |ounconmne e rmovaNel o o el Y D'ST‘“QI?“ON
212 » | &Y 2 e quick TriaxiaL  x LaB vane {*%} _
275.4| Water Level % z i 0 30 R sa st cLl’
0.0 - .
- 274
Water | .
K 272
271.4 | Bottom of River -
Z.5 s T4
2 155 | &
Silt, Some Sand ] 270 - 0 490 6
to Sand, Some $ilt | 3 188 3
Very L 4188 14
ery Loose to
Looge "“‘5‘“‘““"&5 3
KMEEN LN 268 P 32568 4
7 155 | 5
8 158 3
glss |8 266 o 047 51 2
B85 1A EL] 5
9,9 | End of Borehole
264

+3, x5 . Numbers refar to
Sensitivity

20
1585 {%) STRAIN AT FAILURE
10
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ABSTRACT

The results of an investigation to determine the sub-
surface conditions at the site of a proposed bridge cross-
ing of the Madawaska River by Highway 515, some 5
kilometres downstream of Palmer Rapids, Ontario, are
reported herein. Geotechnical recommendations are given
in the report for the foundation design of the proposed
bridge structure and approach embankment.

The borings revealed that the site is covered by
surficial deposits of sandy silt and/or £ill material,
underlain on the east side of the river by recent river
alluvium. The main subsoil at the site consists of up to
31 metres of interlayered and interbedded sandy silt, silty
sand, and fine to medium sand which has been divided into
an upper and lower zone by a layer of clayey to sandy silt.
These deposits are in turn underlain by about 14 metres of
sands and gravels and glacial till, followed by guartzite
bedrock. The stabilized groundwater level was at a depth
of about 2 to 3 metres; that is, at about the level of the
adjacent Madawaska River.

It is recommended that the piers and abutments of the
proposed structure be founded on end-bearing piles driven
to final set within the dense sand and gravel or glacial
till. Steel piles of either H or pipe section would be
suitable pile types. Preliminary design values of 890 kN
per pile are given based on assumed pile size, set, and
driving energy criteria. Low capacity timber "friction"
piles could also be used for lightly loaded portions of the
structure if required.

There should be no overall stability problem with the
proposed approach embankments using 2 horizontal to 1 ver-
tical side slopes. Some settlement of the loose granular
subsoil may be expected during construction of the embank-
ments. Nominal rip rap protection should be provided to
the existing riverbanks to at least 1 metre above flood
level.
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1. INTRODUCTION

Golder Associates, Consulting Geotechnical Engineers,
have been retained by the Ministry of Transportation and
Communications, Ontario to carry out a geotechnical inves-
tigation at the site of the proposed crossing of the
Madawaska River by Secondary Highway 515 near Palmer
Rapids, Ontario. Preliminary details of the proposed
project and data from borings at a bridge site some 5 kilo-
metres upstream of the site to be investigated were proi&?ﬁﬁ&mmw§®
to us by Mr. M.S. Devata, P.Eng., Supervisory Engineer, Soil -3 >
Mechanics Section, Ministry of Transportation and Communica-
tions, Downsview, Ontario. The proposed scope of the
investigation was outlined in our proposal letter of

September 7, 1979 to Mr. M.S. Devata.

The purpose of the investigation was to determine the
general subsurface conditions across the site by means of
sampled borings, and based on our assessment and interpre-
tation of the factual data obtained to provide engineering
recommendations regarding the geotechnical aspects of the
design of the proposed works, including any special con-
struction considerations which could influence design
decisions.

It should be noted, because of the extremely deep
overburden deposits at the site and necessary budget
restraints, that the full boring program was not completed
as outlined in the proposal. The interpretations and
recommendations given in this report are therefore of
necessity based on data obtained from a limited number of
widely spaced boreholes. Consequently, the report may not
reflect undetected stratigraphic variations which may occur
between boreholes.

This report is presented in two parts., Part A details
the factual results of the borihgs while Part B gives our
interpretation of the factual data, together with recommend-
ations for the geotechnical design of the proposed works.

Golder Assoclates
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2. DESCRIPTION OF SITE AND GEOLOGY

The site of the proposed bridge crossing is located
on Secondary Highway 515, some 3.5 kilometres east of
Secondary Highway 514 and about 5 kilometres downstream
(east) of Palﬁer Rapids, Ontario. The site is designated
as 29-186 and is within District 1l0-Bancroft. Highway 515
presently crosses the Madawaska River via a "Bailey" bridge
about 0.5 kilometres downstream of the site under investi-
gation.

In the area of the proposed crossing the Madawaska
River is about 8 metres deep and some 80 metres wide. The
riverbanks along the proposed Line K crossing rise at about
a 2 horizontal to 1 vertical slope to some 3 to 4 metres
above normal water level. Some undercutting of the river-
banks is evident in the general area although the river
currents do not appear to be excessively fast. The ground
surface adjacent to the river is relatively level.

The site is located in the Precambrian Shield section
of Renfrew County. Fine and very fine sands of the Uplands
and St. Samuel Series have been identified in large, widely
distributed tracts over the Precambrian Shield. The origin
of these deposits are in most cases deltaic, having been
laid down either in a lacustrine basin or in the upper
reaches of the glaical Champlain Sea which extended up the
St. Lawrence and Ottawa valleys. These sand deposits
typically lie adjacent to present lakes or basins that are
now drained by rivers and streams. The sands are typically
underlain by variable thicknesses of glacial till and then
by bedrock formations of crystalline limestones, gneisses,
and quartzites. Locally, surficial deposits of river
alluvium form terraces adjacent to major river channels.
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3. SUBSURFACE CONDITIONS

3.1 Subsoil

The detailed subsurface stratigraphy encountered in
each borehole is shown on the Record of Borehole sheets
and a section showing the relative borehole stratigraphy
at the proposed bridge crossing is shown on Drawing 1267802-A.
It should be noted that the soil boundaries indicated on the
Record of Borehole sheets and on the drawing are inferred
from non-continuous samples and from observation of resis-
tance to auger advance and auger cuttings and do not
necessarily indicate an exact plane of geological change.

3.1.1 Summarized Stratigraphy

In summary, the site is underlain by surficial deposits
of sandy silt and/or £ill material. These deposits are
underlain by recent river alluvium on the east side of the
river (boreholes 5 and 6). The main subsoil at the site
consists of a thick deposit of interlayered and interbedded
sandy silt, silty sand, and fine to medium sand which at the
borehole locations has been divided into an upper and lower
zone separated by a layer of slightly cohesive layered
clayey to sandy silt. These sandy deposits are in turn
underlain by sands and gravels, glacial till, and then
bedrock.

3.1.2 Surficial Deposits

Boreholes 1, 2, and 6 encountered some 120 to 150
millimetres of topsoil at ground surface. Borehole 5, put
down alongside the roadway on the east side of the river
also encountered topsoil but in this case within about 2.5
metres of sand and gravel to silty sand roadway fill. The
topsoil in boreholes 1, 2, and 6 was in turn underlain by
thin, loose to compact deposits of sandy silt.

In boreholes 5 and 6 these deposits were underlain by
up to 4 metres of very loose to loose dark brown organic
silty sand with layers of organic silt and organic material

Golder Associates
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(see Figure 1 for grading). This deposit is considered to
represent flood-plain deposited material of alluvial
origin.

3.1.3 Upper Silty Sands and Sands

The surficial materials are underlain in boreholes 1,
2, and 5 by a layered deposit of silty sand and fine sand.
In boreholes 1 and 2 this deposit was encountered at about
1 metre below ground level and extended to depths of about
3 to 5 metres. In borehole 5 however the top of this
deposit was encountered below the alluvium at a depth of
about 7 metres. The results of a grading test carried out
on a representative sample of the silty sand are shown on
Figure 3 and indicate the fine uniform nature of this
deposit. Standard penetration tests carried out in this
deposit gave 'N' values ranging from 20 blows per 0.3
metres near the top of the deposit to 4 blows per 0.3
metres with depth. This upper sandy deposit is therefore
considered to have a lmoée to compact relative density.

. by i+ s;’% sy
3.1.4 Layered -&& S¥¥t~ and Sandy Silt

The upper sandy strata were found to be underlain in
all the boreholes by a fine, slightly cohesive layered
AT T YA
clayey-§ilt and sandy silt. In boreholes 1, 2, and 5,
this stratum was found to be in the order of 5 to 6 metres
thick while borehole 6 was terminated within the layered
clayey silt at a depth of about 8 metres below ground
surface. An Atterberg limit test carried out on a sample lwahmﬁlﬁ%
of the clayey portion of this layered stratum gave a liguid ML

limit value of 18 per cent and a plasticity index value of uﬁﬁi¢mmm&

R

only 3 per cent. A grading test carried out on a sample
recovered from this stratum (Figure 2) shows the material
to consist basically of silt sizes, with some sand and clay
sizes. Standard penetration tests carried out in this
layered clayey silt and sandy silt gave 'N' values ranging
from 3 to 11 blows per 0.3 metres, indicating a generally
loose relative density.

Golder Associates
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3.1.5 Lower Sandy Silt, S$ilty Sand
and Fine to Medium Sand

This lower sandy deposit was encountered in the bor-
ings at depths of 8 (boreholes 1 and 2) to 19 {(borehole 5)
metres below ground surface, and in boreholes 2 and 5 ex-
tended to a depth of 30 to 31 metres. This deposit consists
of sandy silt, silty sand with sandy silt layers, and fine
to medium sand with some silt. Grain size analyses were
carried out on the various types of materials within this
deposit and are shown on Figure 2 for the sandy silt, on
Figure 3 for the silty sand, and on Figure 4 for the fine
to medium sand. Standard penetration tests carried out in
this lower sandy stratum gave 'N' values in the order of
4 to 10 blows per 0.3 metres. In some cases it is felt
that the soil at sampling depth may have been disturbed
somewhat by upward seepage forces. However, in general it
is considered that the density of these lower sands is in

the loose range.

3.1.6 Sand and Gravel

A 2 to 4 metre thick deposit of fine to coarse sand
with some cobbles was encountered at depth in boreholes 2
and 5. The top of this deposit at these borehole locations
was at a depth of 30 to 31 metres below ground surface
level. Figure 5 shows the results of a grading test carried
out on a sample of this material and indicates the coarse,
well graded nature of this deposit. It should be noted
that some cobble and boulder sizes were also encountered
throughout this sand and gravel stratum. Standard penetra-
tion tests in this sand and gravel gave 'N' values of ‘
greater than 100 blows pexr 0.3 metres, indicative of a very
dense state of packing. The one low 'N' value of 6 blows
per 0.3 metres recorded in borehole 5 was again considered
to be representative of disturbance due to upward seepage
forces into the borehole casing.

Golder Assoclates
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3.1.7 Glacial Till

Below the sand and gravel in boreholes 2 and 5 is a
stratum of glacial till consisting of silty sand and
gravel with some cobbles and boulders (see Figure 6). The
silty sand till was found to be about 10 metres thick in
borehole 2 while borehole 5 was terminated after penetrating
some 6 metres into the stratum. The till is generally very
dense with recorded 'N' values ranging from 76 to greater
than 100 blows per 0.3 metres.

.2 \ -

3 Bedrock fﬂ% mmﬁwp&
Bedrock was encountered and cored in BX size in bore- m%ﬁ»

hole 2. The surface of the bedrock at this location was ﬁﬁl -

\“ ., o L

at a depth of 44 metres below ground surface (elevation
234.64). From visual examination of the rock core and from
the recorded core recovery, the bedrock is considered to be
fractured to fairly sound. The bedrock cored is a white
and grey quartzite.

3.3 Groundwater

Standpipes were installed in boreholes 1, 2, and 5,
details of which are shown on the Record of Borehole sheets.
The stabilized groundwater level recorded on October 4, 1979
in these shallow installations was at a depth of 1.3 to 2.7
metres, i.e. elevation 275.07 to 275.95. The level of the
water in the Madawaska River adjacent to the boreholes was
at elevation 275.55 on the same date.

Golder Assoclates
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4. DESCRIPTION OF PROJECT

This section of the report presents our interpretation
of the factual geotechnical data obtained during this in-
vestigation. It is stressed that the information in this
section of the report is provided for the guidance of the
design engineers and is based on our present understanding
of the project. It is recommended that the final design
of the bridge structure be discussed with the geotechnical
engineer to ascertain that the recommendations given in this
report are applicable to the actual design requirements and
that the general intent of the geotechnical report has been
met,

It is our understanding at this time that the proposed
bridge is to be a three span, 95 metre long structure
supported by two abutments on land and two piers within
the river channel. The bridge will be in the order of 9.5
metres wide to carry two traffic lanes. The approach embank-
ments to the structure are to be constructed using earth fill
and will be in the order of 2 to 4 metres in height. Side
and front slopes of 2 horizontal to 1 vertical will probably
be adopted for this earth fill.

4.1 Bridge Foundations

The proposed bridge abutment and pier locations have
been indicated to be underlain by up to 31 metres of loose
to compact interlayered sands and silts followed by up to
13 metres of relatively dense sand, gravel, and glacial till.
It is considered that the loose to compact sands and silts
have insufficient capacity to adequately support, using
spread footing design, the relatively large loads imposed
by the bridge structure. This is particularly evident at
the pier locations where the river bottom material is
indicated to be very loose (i.e. dynamic cone test values
of less than 10 blows per 0.3 metres) for the top 3 to 4
metres at least. For these reasons it is recommended that
a piled foundation be employed to carry the structural
bridge loads. It is considered that a driven end bearing

Golder Assoclates
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pile would be the most suitable pile type at this site,
However, as outlined later, should lower capacity piles
be required to support parts of the structure, considera-
tion could be given to the use of relatively short, dis-
placement type piles, developing the majority of their
capacity from "friction" along the pile shaft.

4,1.1 End Bearing Piles

Steel piles, either H or pipe section, would be a
suitable pile type for support of the bridge abutments.
For design purposes, the allowable load for a 305 millimetre
H pile section or 305 millimetre diameter concrete filled
pipe pile driven to a final set of about 20 blows per 25
millimetres with a hammer developing a minimum of about wa&m b
48 kJ of energy per blow may be taken as 890 kN per pile. }
Based on the results of boreholes 2 and 5 it is considered
that the H-piles would probably encounter the reguired set
and thus thg gwable load at about 35 to 40 metres
(elevation 243 to 238) below ground level in the dense

glacial till. The pipe piles, being displacement piles,
could encounter the required set at a somewhat shallower
depth within the sand and gravel.

Either H or pipe section piles may also be used at the
pier locations. However, the H piles, having a limited
cross-sectional area, may tend to "whip" and deflect due
+o the long unsupported underwater lengths. As for the
abutment piles, an allowable load of 890 kN per pile may
be used for either a 305 millimetre H pile or 305 millimetre
diameter concrete filled pipe pile. Although no deep bore-
holes were completed at the proposed pier locations it may
be expected that the pier piles will encounter the recommend-
ed set values at about the same elevq&mmn as the abutment
piles; that is about elevation 243 to 238 or some 25 to 30
metres below riverbottom level.

- Golder Assoclates
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- hammer developing about 20 kJ of energy per blow should

4.1.2 PFriction Piles

Low capacity friction type piles could also be used
for lighter loaded sections of the structure if required.
Because of the loose nature of the subsoils at this site,
displacement piles driven to an embedment of about 12
metres would probably only develop allowable capacities
in the order of 178 kN per pile. At this relatively low imﬂ\iéq;

allowable value it is considered that treated timber piles ;Agﬁiwwyﬁﬁ

would be the suitable choice. For preliminary design pur- ' %"

poses, a 12 metre long, 305 millimetre diameter timber s

pile driven to a set of 1 blow for 50 millimetres with a Fiﬁgg
}KI} 5

have an allowable load of about 178 kN. This figure may

be taken for preliminary design but it is recommended that

at least one pile loading test be carried out on a represent-
ative timber pile to confirm the allowable working load prior
to final design.

4.1.3 @General Comments on Piled Foundations

It should be noted that some cobble and boulder size
material was encountered in the sand and gravel and glacial
till strata. Consequently, some difficulty may be encoun-
tered in driving the piles at depth. It is therefore
recommended that the pile tips be tapered and/or built up
or that a rock point be fabricated onto the tip. This will
aid in not only strengthening the pile tip but will also
help ensure that the piles do not encounter the recommended
set prematurely on cobbles and boulders.

It is anticipated that a closed steel sheet pile coffer~
dam will be constructed at each pier location in order to
construct the pier pile caps. In order to limit the poten-
tial for "piping" of the fine subsoils at the base of the
pile cap excavation, it is recommended that the sheet piling
be driven to at least 5 to 6 metres below the base of the
excavation. If it is planned to dewater these cofferdams,
the sheet piling will have to be designed to resist the

Golder Associates
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pressures associated with an 8 metre depth of water. As
well, dewatering could result in an unbalanced hydrostatic
pressure at the base of the excavation possibly resulting
in basal instability. Consequently, the basal stability
would have to be checked and/or improved prior to dewater-
ing by either driving the sheeting to a deeper embedment
or by reducing the hydrostatic pressure in the underlying
strata.

4.2 Abutments

It is anticipated that the abutment pile cap will be
founded within the approach embankment £ills. For frost
protection purposes, the pile caps should be provided with
at least 1.5 metres of earth cover. If retaining type
abutments are used, it is recommended that the backfill
behind the abutments consist of free~draining, non-frost
susceptible granular material compacted in horizontal lifts.
This non-frost susceptible backfill should extend at least
1.5 metres horizontally from the back face of the abutment
walls to prevent the formation of hydrostatic or ice pres-
‘sure buildup. With full effective drainage of this backfill,
the abutments may be designed using a coefficient of earth
pressure at rest, Ko, of 0.4 and a total unit weight of
21.2 kN/m®., 1If some movement of the top of the abutment
wall can be tolerated, an active earth pressure coefficient,

Ka, = 0.3 may be used in design.

4.3 Approach Embankments

As presently planned the approach embankments will
have a maximum height of about 4 metres and should be stable
with respect to deep seated instability at the proposed 2
horizontal to 1 vertical side slopes. However, it should
be noted that, dependent on the embankment f£ill type, some
minor surficial sloughing may occur with 2 to 1 side slopes.
The embankment slopes should be seeded and/or mulched to
minimize surface water erosion and gullying.

Golder Associates
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Prior to construction, all surficial organic material
should be stripped from the embankment area. The embank-
ment £ill, to consist of acceptable granular material,
should be placed in relatively thin even lifts and com-
pacted to 95 per cent of maximum standard Proctor dry

density value.

The approach embankments will experience some minor
settlement due to compression of the loose granular sub-
soil. This settlement could be in the order of 50 to 75
millimetres where the loose alluvium material underlies
the east approach embankment. However, most of this
settlement should take place during and immediately follow-
ing the construction period.

4.4 Riverbank Protection

Some erosion of the riverbanks is presently taking
place in the area of the proposed alignment. The existing
riverbanks should be trimmed back to an even slope of not
greater than’ 2 horizontal to 1 vertical and a minimum thick-
ness of 0.6 metres of rockfill placed on this trimmed slope.
The rockfill blanket should extend up the slope to at least
1 metre above flood level and should also extend a minimum
of 10 metres upstream and downstream of the final alignment.
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INVESTIGATION PROCEDURES

The field work for this investigation was carried
out between September 20 and October 4, 1979. During this
period, four sampled boreholes with accompanying dynamic
cone penetration tests (numbers 1, 2, 5, and 6) and two
additional dynamic cone penetration tests (numbers 7 and
10) were put down on land using a track mounted hollow stem
auger machine. In addition, four dynamic¢ cone penetration
tests (numbers 3, 4, 8, and 9) were put down in the riverbed
using a skid-mounted diamond drill rig operating from a
floating drum raft. Both drill rigs and the drum raft were
supplied and operated by the F.E. Johnston Drilling Co. Ltd.
of Ottawa.

Boreholes 1 and 6 were terminated at relatively shallow

~ depths of 14 and 8 metres respectively while boreholes 2

and 5 were extended to depths of 47 and 41 metres to reach
more competent subsoils. With depth in boreholes 2 and 5,
the fine sands tended to "blow" into the hollow stem augers
once the plug was removed, necessitating the conversion to
a wash boring operation within the auger stem. In both
boreholes, wash boring within BW casing had to be carried
out below a depth of about 24 to 25 metres in order to
successfully complete the borings. Standard penetration
tests (N values) were carried out and samples of the subsoils
encountered were recovered at 0.76 to 1.52 metre intervals
of depth (at depth in boreholes 2 and 5, sampling interval
was extended to 3.05 metre) using conventional 51 milli-
metre OD split spoon (ss) sampling equipment. A few in
situ vane shear tests were carried out in the cohesive
clayey silt stratum to give an indication of the shear
strength profile for this material. The underlying bedrock
was cored in BX size for about 3 metres in borehole 2.
Standpipes were sealed into boreholes 1, 2, and 5 on com-
pletion in order to determine the stabilized groundwater
conditions at the site at the time of the investigation.
The dynamic cone penetration tests were carried out prier
to putting down the borings by driving uncased AW-size
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45 millimetre OD flush-coupled drilling rods using a con-
stant driving energy supplied by a 63.5 kilogram hammer
dropping 0.76 metres. A 51 millimetre 60° steel cone

was fitted to the bottom of the drill rods prior to driving.
By recording the number of blows to advance the cone each
0.3 metres, a continuous plot of resistance to driving was
obtained.

Details of the drilling and sampling operations carried
out in each of the boreholes and cone tests are given on the
Record of Borehole and Record of Penetration Test sheets
following the text of this report. The field work was
supervised throughout by a member of our engineering staff
who directed the drilling, sampling, and in situ testing
operations, logged the boreholes, and packaged the samples.
The samples recovered from the boreholes were sealed in
watertight jars and returned to our laboratory in Ottawa
for detailed examination and classification testing. The
results of the laboratory testing are given on the Record
of Borehole sheets and on Figures 1 to 6.

The locations of the borings and cone tests are given
on the Record of Borehole sheets and are shown on Drawing
1267802~A, located in the pocket following the text of this
report. The test hole locations were set out in the field
by us with reference to staking set out by the Ministry.
The elevations of the ground surface at the borehole loca-
tions were also determined by us with reference to a bench
mark set by the Ministry. This bench mark, consisting of
a nail and washer in the southeast root of a 0.20 metre
cedar tree, 28.0 metres right of Station 18+687.5, was
given to us as elevation 279.313 (metres), referred to
Geodetic datum.

Golder Associates



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0,3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, "ALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL FOINT { 5Imm O.D. 60 CONE ANGLE ] DRIVEN BY 475 J
IMPACT ENERGY ON A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH D.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND,

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENLY OR DENSENESS,

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CJ) A5 FOLLOWS!

[ ¢ (kpo) 0 - 12 12 - 25 25-50 | S0-100 | 100200 ] =200
VERY SOFT|  SDFT FIRM STIFF | VERY STIFF | HARD

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
’N(BLOWS/OJMJ 0 -5 5-10 10~ 30 30 - 50 > 50
VERY LOOSE| LOOSE COMPACT DENSE  |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

RECOVERY ! SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION {RQ D], FOR MODIFIED RECOVERY, IS

| RQDI%) 0 - 25 25-50 | $0-75 75 - 90 90 - 100
VERY FOOR POORK FarR GoQD FXCELLENT

JOINTING AND BREDDING:

SPACING 50mm 50 ~ 300mm] 0.3m ~ Im tn o= 3m =3m

JOINTING  |VERY CLOSE|  CIOSE | MOD. CIOSE|  WIDE VERY WIDE

BEDDING VERY THIN THIN MEDILIM THICK  \VERY THICK

ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF $OIL
S & SPUT SPOON TP THINWALL PISTON my kpa™!  COEFRICIENY OF VOLUME CHANGE
W5  WASH SAMPLE OS5 OSTERBERG SAMPLE Ce 1 COMPRESSION INDE %
S T SLOTTED TUBE SAMPLE R ROCK CORE Cq 1 SWELLING 1NDEX
B S BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢y mils  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN E 5 FOIL SAMPLE H m DRAINAGE PATH
1, 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION

Uy, ko PORE WATER PRESSURE gy kPa EFFECTIVE OVERBURDEN PRESSURE
f 1 PORE PRESSURE RATIO oy kpa PRECONSOLIDATION PRESSURE
o kpa TOTAL NORMAL STRESS T kpa SHEAR STRENGTH
o’ kpa EFFECTIVE NORMAL STRESS ¢ kba EFFECTIVE COMESION INTERCEPT
T kba  SHEAR STRESS ¢ -° EFFECTIVE ANGLE OF INTERNAL FRICTION
5, .50, kho PRINCIPAL STRESSES €, kra APPARENT COHESION INTERCEPT
& % LINEAR S$TRAIN B, -® APPARENT ANGLE OF INTERNAL FRICTION
€ .8 & % PRINCIPAL STRAINS Ty kPo  RESIDUAL SHEAR STRENGTH
£ kea MODULUS OF LINEAR DEFDRMATION T, kPo REMOULDED smzéxn STRENGTH
G kra MODULUS OF SHEAR DEFORMATION 5, 1 SENSITIVITY = W;‘L
“ 1 COEFFICIENT OF FRICTION f

PHYSICAL PROPERTIES OF SOIL

B, kg/e® DENSITY OF SOLID PARTICLES e 1,%  VOID RATIO €pin 1% VOID RATIO IN DENSEST STATE
A KN/m® UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY b 1 DENSITY INDEX w‘é—%ﬁfﬁ«%
P, kg/m’ DENSITY OF WATER W 1% WATER CONTENT b mm  GRAIN DIAMETER ™
Y, kN/nd UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER

P kg/m® DENSITY OF sOIL W% LouID LiMiT €y UNIFORMITY COEFFICIENT

Y kN/md UNIT WEIGHT OF $OU w, % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
4 kg/m® DENSITY OF DRY SOIL we % SHRINKAGE LimMIT q m/s  RATE OF DISCHARGE

}é KN/ UNTT WEIGHT OF DRY SOIL s % PLASTICITY {NDEX = W~ Wp v m/s  DISCHARGE VELOTITY

Por  kg/m’ DENSITY OF SATURATED SOIL ) ' LIOUIDITY INDEX * - ‘”P i HYDRAULIC GRADIENT

Yiat kN/m® UNIT WEIGHT OF SATURATED SO1L W - W m/s  HYDRAULIL CONDUCTIVITY
P’ kg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDEX: LIP j N/ SEEPAGE FORCE

Y' kNJm® UNIT WEIGHT OF SUBMERGED SOIL max 1B VOID RATIO IN LODSEST STATE
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Mmmv'y ot
@ Transportaton and
Communications
Omaro

HIGHWAY ENGINEERING DIVISION «ENGINEERING MATERIALS OFFICE - 5O1L MECHANICS SECTION

RECORD OF BOREHOLE No |

20
o3, x5 Numbers rafer 1o 15 0 5 (o) STRAIN AT FAILURE
10

Sensitivity

w P 126-78-02 LOCATION Sta.18+660, 0/8 3.1 m Lt. ORIGINATED 8y I8
DIST .10 Hwy_515 BOREHOLE TYPE Hollow Stem Auger, Cone Test COMPILED BY _ DN
DATUM _Secdetic DATE Septesber 21, 1979 CHECKED svﬁe{...._
SOIL PROFILE SAMPLES o wi DYNAMIC CONE PENETRATION - *
gu%-. §‘ RESISTANCE PLOY masric NATMAL e 2% REMARKS
= o '§., 20 40 60 80 00 -4
Qe w s A i i ) i Sw &
ELEV DESCRIPTION Tlgl w| 2 %g 5 SHEAR STRENGTH P 3 | GRAIN SIZE
|oePtR 1312|5138 S [0 UNCONRINED & FIED VANEL  ben e DISTRIBUTION
g1z 5 | &9 & |ecuck rmania  x 1as vane |W %) (%)
Ground Level v ¥ w 2% S50 7S 100 28 GR SA 5! CL
209 S3nd oIt g obrown . goﬁ“’
0.6) Silty sand, strati~
ﬂ.:? ’ 1]8ss |16 278 \
j276.249 3/ |8 /
2,90 Fine sand, some silt. 4 lss] s r'r_ 276
Oct #/79
Brown to Grey Ratipe
274,03 Loose 5 Tss 17" ]||sandk
5,13 Layered claysy silt ’ 74 TN
and sandy silt, some 1
fine sand seams. ‘ 6 | s 3
Grey Very Looss ' ¥ 272
7 | K
p70.62 L3 ' |
8.53] Sandy silt. Standpipe ’
270
Gray Looge 8 58 5
Caved|
§268.62 Material
10.54 silty sand. !
9 {55 ] 4 268
Grey Lovke
‘Hiolss | s
kes.43 266 \
13.74 End of Borshole. L
264 S
262 -y
0 . >
18.90 End of Cone Test. 260
258
GA 791-2219
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Mimstry of
Trangptrtation and
Cummumcitiong

Ontario HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 2 METRIC
WP L26=78-02 LOCATION Sta.18+695, 0/S 4.5 m Rt. ORIGINATED By D38
oIsT 10 HWY 51% BOREHOLE TYPE Hollow Stem, Wash Boring BWCa, Rock Core, Cone Test ~cupiigD BY o
DATUM _ Geodetic DATE Septenber 24-28, 1979 . CHECKED B8Y
DYNAMIC CONE PENETRATION
SOIL PROFILE saMPLES | X | U I REOCANCE POt NATURAL =
HE pasrec W v | = F | remancs
(5] 1 Z o
el o 2 20 40 60 B8O 10D We W W, ,ng Py
ELEV SESCRIPTION ol W 2 gg & [snEar STRENGTH el X D%m,; ?léix
=1 2 = Ut
DEPTH =155 &1 9 |0 unconrineD + FIELD VANE N y
sz 5 gu & |® ouek AL x 1as vane WATER CONTENT (%) (%)
278,44 Ground Level # * @ 25 50 78 00 128 20 a0 ep GR SA S1 CL
T.00 0,12 Topsoil m Sukface
277,44 Sandy silt, Light br Seml 27
0.9d 5ilty sand, stratified 1188 | 10
276 .46 Brown Loose Nakive
Ha2iss | 1s Sapds
1.98 Fine sand, some silt. 276l
Brown to Grey 12 |ss | 201 o
275 .0 Compact |, Ock.4/79
7T 4 | ss 6 g
3,35 Layered clayey si\u:\ . .
and sandy silt, some g 138
fine sand seams. 4 U 274 L
'/f 5 1s8| & HD
Grey Lovse / Standpipe
'/‘l
/’,a 6 {ss{ 7 27 > 2
4 Caved
/] Matedial
193 27 1ss | 4
8.08 Silty sand, some ' 27 e
sandy silt layers
and seams. ‘W Tss p f °
: 268
{9 | =s 4
e qi
Sandy
it Tijio] ss 6 266 A o) 0 20 80 0
Grey Loote
*HH1l§ 58 3
264}
: Sand in
12| ss 5 fe) augers when
g plug pulled
262}
- N
13§ &7 4 \
' 2601 i Bverd
14 | 8§ 5 o ¢ 50 50 0
259,24 ) —
19.2¢ Fine to medium sand, |~
toosa 115 ] 87 7 250} o]
“Jisjsr | 4 o
JEUEERIN X 256
Compact - f170ss | 14 o) 0 9D 10 O
: 254
Grey Loose | ' |18} 85 7 -
) Unable to
N 252 turn augers
. telescoped
L BW casing.
,\/\ - 119088 | 7 ,\/\
Continued on Sheet 2

+3, x5 ; Numbers refer to
Sansitivity

0
1545 (") STRAIN AT FAILURE
10
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Matry of
@ Transporialion and
Communicahons

Oniano HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

+3, x5 ; Numbers refer to
Sensitivity

20
1535 (%) STRAIN AT FAILURE
10

RECORD OF BOREHMOLE No 2 cont METRIC
Iwp _226-78-02 LOCATION $ta,18+695, 0/S 4.5 m Rt. ORIGINATED BY _DJS
pisT 10 HWY 515 BOREMOLE TYpe Hollow Stem, Wash Boring BWCa, Rock Core, Cone Test c~rupiiED py W
parym _ Geodetic DATE September 24«28, 1979 - CHECKED BY @4__
y ' DYNAMIC GCONE PENETRATION
SOIL PROFILE SAMPLES | & | 2 | REsisTANCE plor ! NaTURAL =
o PLASTIC  goisTURE UGUID ] o REMARKS
e ' §% b 20 40 60 80 100 |'™T  conrenr it} SO
[w) m m ¥ = ) L i rf wp W \Nt Hw &
BBV oescriprion 18| | 2125 | § [swear strencrn it | % | GRAIN SIZE
H |21 Z ] 3 38| 5 |ounconrned  + FirD vane warer contentinl 7 DISTRIBUTION
é 2z y | §Y & | QuCK TRIAXIAL X LAB VANE * (%)
Continued from Sheet 1] w - by C 20 4p .80 GR SA Si CL
Pine to medium sand. | . 25
. Rotary
crey wosa b drill W
., casing.
- 248t
247,35 " .j20] 85 | 22
31.04 Compact j=.
Fine to coarse sand K-3
and gravel, some ';-.o_' 28 igu:g;z:u up}
cobbles and boulders. y 0 i amatay
in casing.
R44.67 Gray Datige -.9. 211 88 |>100f
33.77 Glacial till, silty nl adl
sand and gravel, some l z 2
cobbles and boulders. |- ~|‘
Grey Very Dense |
‘l cj FI2i-an-titony 24y Boulder
. core in
casing.
24
S ‘ o
23
R34.46
43,94 Quartzite Fairly RC 334
Bedrock Sound BX {71a
s ‘Wlk.‘
White and Fractured ool 232 Core loss
k31,50 SteY BX j21e _ s .
16.94] End of Borehole.
230
GA 791«2219
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Mirustry of
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HIGHWAY ENGINEERING DIVISION « ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF PENETRATION TEST No 3 mruc

o3, x5 ; Numbers refer to
Sensitivity

20
15 05 {"%) STRAIN AT FAILURE
19

w p _ 126-78-02 LOCATION 5t8,184725, 0/8 4.5 m Lt, ORIGINATED BY _DJS
pisT 10 HWY 51% BOREHOLE TYPE _Cone Taat COMPILED BY DN
DATUM ___Gecdatic- DATE Ogtober 4, 1379 CHECKED 8Y
w | DYNAMIC CONE PENETRATION
SOIL PROFILE sampies [ | % JRINAIC oM R =
Z v} MoisTURE  LIGUID 1y REMARKS .
- $6| = 26 40 60 &0 100 |UMT  contewr umT} 5D
[»% '™ :ﬁ ;: =z i i i l 1 Wp W \'vl ow )
gV ESCRIPTIO Elglw| 298| & [sHEAR STRENGTH AR — 2 | GRAIN SIZE
§~L~Epm DESCRIPTION |31 2| 3|38 § |ounconmmeo v mEw vane content(w)| ¥ |PSTRIBUTION
g Zz » | &Y ﬁ ® GUICK TRIAKIAL % LAB VANE (%) {%)
275.59 River Level Vi s - GR 5A §1 CL
0.0Q Water
274
272
279
B67.93 Bottom of River. 26
7.6
26
264} \
262] \\
\\
keo.o7 e s
15.35‘3 End of Cone Test, 100,/0.2 7
258}
GA 791-3319
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Miniatry of

Teahsportation ang

Comturications
o urcation:

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 50IL MECHANICS SECTION

WP _126-78=02

RECORD OF

LOCATION _Sta.1B+760, 0/5 4.5 m Rt.

PENETRATION TEST No 4 ermc

CRIGINATED BY _DJIS

D157 _10 Hwy___515 BOREHOLE TYPE _Cone Test COMPILED By _ DN
DATUM . Geodetic DATE October 3, 1979 CHECKED 8Y
p” wi JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o | Z [Fessance rior T S - REMARKS
- 3$6 3 20 40 60 &0 0o |UMT  conrenr umiT} 0
O i = I T A S Wp W wol 5% &
ELEV DESCRIPTION & ::,:' w _z zg 5 SHEAR STRENGTH S, , Dc;tgrmt; ?Iéﬁ
DEPTH w12l 2|5 T |0 UNCONFINED  + FIELD VANE y |DISTRIBUTION
g z - éu g ® QUICK TRIAXIAL  x iAB vane | WATER CONTENT{%) (%)
275,53 River Level id - e GR 5A S1 CL
0.00 Water
274
292
270
268, 23 Bottom of River Drill rods
7.3 268 sank 0.3 m
under own
Wﬁight&
266
264
262 \
260 i\\
258 <
256 N
255.4 T e
20.1% End of Cons Test.
254

GA 791~2219

*3' x*® : Numbars refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10
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Mirigtey of
Transporiation asd
Commuricativns

+3, %% : Numbers refer to
Sensitivity

20
150-5 (") STRAIN AT FAILURE
10

Ontario HIGHWAY ENGINEERING DIVISION =« ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 5 METRIC
WP _126+7602 | LOCATION _Sta,18+789, 0/S 4.5 m Lt. ORIGINATED BY DS
pist 10 HwY 515 BOKREHMOLE TYPE Hollow Stem Auger, Wash Boring BWCA, Cone Test COMPILED BY __ DN
DATUM _....Geedetic DATE September 28 - October 4, 1979 CHECKED 8Y ..m_.
s JDYNAMIC CONE PENETRATION
SOH. PﬂanE SAMPLES &V" a RESISTANCE  PLOT masTiC NATURAL . ;
Z W Limit 3‘3::,’;‘,‘:5 awr | S0 REMARKS
5] e 0 25| # 2 4p 0 #0 0 b W zZs s
o
ELEV DESCRIPTION Tla| w2 %g & [sHEAR sTRENGTH (U 3 SRaiN size
-PET‘ s £ 2|5 = BUTION
DEPTH WS & &1 % |o unconmned + FIELD VANE y
‘ 212 3 %U & |e Quiek TRIAKIAL  x LAB VANE WATER CONTENT (%) (%)
{27808 Ground veve1 w d = 20 4p 0 GR SA St CL
0,00 Fi1l, sand, gravel, Q
276.9§ silty sand, brown, woq{
1.67 Fiii, siity sand, 1188 4 g::;“"‘
organic matarial, 718 | 5
275 .44 Brown Loose m‘ 276
2.59 leim' organic bu“ 3 ss 3 oﬁt. 4/79
ile. L '
silty sand and s clalss 1a . O
-
Dark Brown to  Very e fs {gg }, GNIU 274
Grey-Brown toons
o~ 6 a8 1 Standpipe O
-
R :-” 7.188 11 272 Sand in
~ augers when
- ~lg | 55 L/A6m|Caved o
R71.04 m:m Material plug pulled]
7.01f Pine sand, b
269,54 SreY roose| .19 158 |7 270 o
8.53 Fine to medium sand, | .}
some thin silty sand | P o
SOams . 0
‘ L 268
Toose)  Jl1]s8s [ 7 ) o} 09730
T 266
12|55 |8
263.42 Grey compact| J13{98 |12 | 264 X b
14.6Y Layered clayey silt ¥ U \
Oiild um&g silt, scme /f; R
fine sand seams. /; 262
Grey compact |} /] \.. ’
;/ 15|88 |15 0 . 05923
W
< 260
/]{26 {ss |13
R58. 54 Y
19.5) Pine to medium sand, |, ° N
some silt, ‘e 17488 |4 258 i:nggx:? atier
b} e
Grey Compact| . l18]ss |10 scoped BY
., 256 casing.
' 254
[ o fss |7 D 09370
5 252
Continued on Sheet 2
GA 791-2219
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HIGHWAY ENGINEERING DIVISION < ENGINEERING MATERIALS OFFICE -50I1L MECHANICS SECTION

It

-
i
wh
i
i
u
i

¥

. RECORD OF BOREHOLE No 5 cont
WP 1267802 LOCATION _ Sta.18+789, 0/8 4.5 m Lt, ORIGINATED By IS
DIsT 10 HWY 515 BOREHOLE TYPE Hollow Stem Auger, w“!'l Boring BRCa, Cone Test C COMPILED BY w
DATUM __ Ceodetic DATE Septenber 28 - October 4, 1579 CHECKED BY m4
SOIL PROFIL SAMPLES o w DYNAMIC CONE PWETRATION
OF ILE We | g |ResisTANcE piOT pasne NATURM e m; REMARKES
" $6| = 20 40 60 80 100 |UMT cowrenr uMr} SO
Ola A =z { f f f Y Wp w w | 5% A
ELEY DESCRIPTION = % £13 %g § [srear staenGTH —— | "% OSTRIBUTION
BEFTH - Zi%138 % |0 UNCONFINED  + FIELD vaNg y |
g1z 5 gu g ® GUICK TRIAXIAL  x 1AB vang | WATER CONTENT (%) (%)
Eontinuad from Shaet 1] v * w 20 4D €0 GR SA 51 CL
Fina to medium sand, i 250
sotw #ilt, , .
Gre 2= T
[248.023 ¥ PR
= 248
30.02 Fine to coarse Very jo.
gand and gravel Dense].’'’ 2055 00
some cobbles .Q,
and boulders. ...-‘. 24 Boulders to
. o 6 175 mm
ray Loose Q. . diameter
.“‘-'. in casing.
| TER of2i jss | 6 24 o 30 66 4 0
34.14 Glacial till, very i |
silty sand and  Dense r
yravel, some * " ] V]
cobbles and 1 022,188 176 46459
boulders il 242
.0
Grey JPl
1%t 240
237, 511 ﬂ 238
40.54 End of Borehole.
236
GA 791-2219

+3, «5 : Numbaers refer to

20
L
Semitiony 15 %s {*%) STRAIN AT FAILURE
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@ Traniportaton ang
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Ontaro HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -5O1L MECHANICS SECTION

W P _126-78-02

RECORD OF BOREHOLE No 6

LOCATION _sSta, 18+840, C/L

METRIC
ORIGINATED 8Y _DJS

o3, x5 : Numbers refer 1o
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10

PIsT A0 HWY 515 BOREHOLE TYPF Hollow Stem Auger COMPILED BY DN
DATUM Geodetic DATE Oetober 4, 1979 CHECKED BY -mé(_.
& Wi JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 15,1 2 |Resistance plor pasric At L e
z MOJSTURE ol REMARKS
go % o ™ 100 LT CONTENT LIWIT zg .
8u 217z 2 L dwe W w | 3@ &
E1Ev Blglwl 2-125] & [sHear sTRENGTH et * | GRAIN SIZE
DEPTH DESCRIPTION w151 Z | 3|38 & |ounconmmned  + FiEwo vane warer ConTenT ()| 7 DISTRIBUTION
g1z 5 | BV | & e ouck TRAKAL  x L1AB VANE . (%)
276.41 Ground Level v * w 20 40 60 GR 5A 51 CL
0.04 0.15 m Topsoil Dark Br to|Light Brom
295,50 3andy silt, some organ..mtm-iag. 276
0.5F Alluvium, organic e A
gilty sand Loose | - 7% 17
and gilt, some |~ |1 [ 85 6 joct.479 o 77617 0
wood , - 274
Very ~~#
Dark Brown oose M ~12 g5 1 )
272,14 ]
1 4.2 Layered clayey silt 272
and sandy silt, some [| M3 j88 1! 7 3
fine zand seams. I
GE "
ay Loosa 2 s | s 270
4
£68. 1 ¥ 5 58 4
8,23 End of Borehole. 268
266
GA 791=2219
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Mitustry of
Transportation and
Commuricanons

Ontanc HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 5011 MECHANICS SECTION

W P __126-78=02

RECORD OF PENETRATION TEST No 7

LOCATION _Sta,18+695, 0/ 4.5 m It,

METRIC
ORIGINATED gy DI

,.,3’ x5« Numbuers refer to
Sensitivity

20
155§ (%) STRAIN AT FAILURE
10

pisT._30 HWY 515 BOREHOLE Typg Cone Test COMPILED BY _ ™
pATUM _ Geodetic DATE Septesber 24, 1979 CHECKED BY 2R
DYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES EW g RESISTANCE ~PLOT ! rasric NATRRL =
\J RoisTURE [l REMARKS
- $3| 4 20 40 40 80 100 |UMT  cowtenr LMT{ 3O
Ol a <o Q: 1 h f h o Wp W w | owm &
ELEV DESCRIPTION “l2 8| 2|22 § [shear stRenGTH ot |~ 3 | GRAIN SIZE
DEPTH ESCRi w1Z21 2| %336 § |ounconnnes  + riet vane ATer conTent (ol 7 DISTRIBUTION
é z 3 | EY Z |e quiek rraniaL x a8 vane |W NTENT {%) {%)
278.71 Ground Level A E i GR SA SI CL
0. od
276}
276 \
(1
274 5
272 >
270 e
268 é
266 o
264 ‘k
262 i
(] L_M
17.98 End of Cone Test.
260
GA 7912219
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Ministry of
@ Transportation snd
o Commumcations

tara HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

W P __126-78-02

LOCATION . Sta,18+728 O/8 5.0 m Rt.

RECORD OF PENETRATION TEST No 8

METRIC

ORIGINATED 8y _ DJs

+3, x>« Numbers refer to
Sunsitivity

20
15 -5 {*%] STRAIN AT FAILURE
10

BisT 10 HWY 518 BOREHOLE TYPE Cone Teat COMPILED B8Y 2. -
DATUM ____Geodetia DATE September 25, 1979 CHECKED BY
SOIL PROFILE SAMPLES ™ wh DYNAMIC CONE PENETRATION
»"f‘g % | RESISTANCE PLOT nastic UM ouo ,_*:E REMARKS
- go 2 4 ) LIMIT  coanrent LIMIT | = (O
Cl= I = o A .odwe w w|3w &
ELEV - 28| w!2195| & [snear strencTH gt | T3 | GRAN SIZE
DEPTH DESCRIPTION wiZl Z| 2138 5 |ounconmme  + RiELD vane ATER CONTENT (%l 7 DISTRIBUTION
é 2 y | &Y '_‘>..-' ® GUICK TRIARIAL % LAB vANE | W c (%) (%)
R75.55 River Level hid - bt GR 5A 51 CL
0.00 Water
274
272
270
267,63 Bottom of River 268
78
266
264
262
260 >
S
258 >\
56.35 1\
19.2d End of Cune Test. 256 o
254
GA 791-2219
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Miristry ol
@ Transpotiation and
Cammmeations
Ont;

ane HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE - 5011 MECHANICS SECTION

W P __126-78-02

RECORD OF PENETRATION TEST No 9

LOCATION Sta,18+760, 0/5 4,5 m Lt,

METRIC

ORIGINATED 8y DJB

+3, x5 ; Numbers refer 1o

" Sensitivity

20
1545 (%) STRAIN AT FAILURE
0

o1sT... 10 HWY 518 BOREHOLE TYpg Fone Test compiLep BY _ I
DATUM __ Geodetic DaTg __ October 3, 1979 cHeckeD By ERY
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | &, % |resistance Lot e Mo e
URE o REMARKS
. g% g 10 A0 60 80 00 Limir CONTENT  LIWIT ig
Ole b4 Q': { h f f 4 Wy W w| 5w &
ELEV , %l w|32|95| & [snear strencTh e |~ % | GRAN s1ZE
DEPTH DESCRIPTION 2 3| 23|38 & [ounconmme v reovane] oo o] v [DISTRIBUTION
FLE: 5 | &Y | & |ecuck TraxaL  x LA vaNE WATER CON (%) (%)
275,55 River Level - - W ) GR SA 51 CL
0.00] wWater
274
272
270
pes. 23 Bottom of River
prill rods
.33 268 sank 0.3 m
under own
weight,
266
264 —
262
260
dq
™
258 < )
255,74 256 » -
19.8Y% End of Cone Test,
254
GA 791-2219
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Mitiistry of

Transporialioh and
Commumeationy

Ontarcs

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 501, MECHANICS SECTION

'RECORD OF PENETRATION TEST No 10

METRIC

o3, x5 : Numbers refer 1o
Sensitivity

20
15.4-5 (%] STRAIN AT FAURE
10 :

WP __126-78-02 LOCATION 5ta. 184790, 0/8 5.0 » Rt ORIGINATED BY _DJS
oisr .20 Hwy___ 515 BOREHCLE TYPE  Cone Test COMPILED BY DN
paTUM . Secdetic DATE . September 28, 1979 cHEckep oy EDWA_
L PROFi SAMPLES | = W JOYNAMIC CONE PENETRATION ‘ -
SOIL PROFILE £y § RESISTANCE  PLOT masnic ?8?5&5 vavo | % | pemarks
5le| |g|32 2 4o sp s o PO UMW EE| s
ELEY DESCRIPTION SHEE %g § [swear staencrH —— | ORTRIBUTION
|DEPTH =15 X |5 % o UNCONFINED  + FIELD VANE y
g Z :_2 gu g ® GUICK T RIAXIAL X LAB VANE WATER CONTENT (%) IO’.) \
278.0) Ground Lavel ) ¥ w GR SA 51 CL
0,00
276 |
274
272 \
270 o
268 Z
266 z
264 ‘
262 \
250 z
258 P,
o
s7.24 B
126.71 End of Cone Tast.
256
GA 1912219




' 7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND | GRAVEL
CLAY & SiLT ‘ Fine | Medium [ Coarse Fine | Course
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
I 2 3 4 5 10 ?0 30 40 50 TSum 150 wm 00um | 600pm 1 18 mem 2.36mm 2. 5mm 190 mm 375mm 61.0mm
100 LT s3um | 106um 250um  425um 850 um 2.00mm 4.75mm | 13.2mm | 265mm | 500w 75.0mm
I | °
- ‘* M
90 — e
80 ‘ // 20
70 // 30
&0 / 400
2 / 2
a <
& J{ e
50 50
z LEGEND z
v} : S
m / BH [SAMPLE SYMBOL &
o 40 - 60 &
30 / 70
20 free : / 80
. e’
"X
j(
10 < 20
. /._.../;
et '
,..—w""'
o X 100
| 2 3% 45 to 20 30 40 210 200 40 100 6050 40 30 20 6 08 4 e Ve M g 1A gt 2l g

MINISTRY SIEVE DESIGNATION (Imperial)

Transportation and

Ministry of GRAIN SIZE DISTRIBUTION FIG No |
Communications ALLUVIUM; ORGANIC SILTY SAND AND SILT WP 126-78-02

Ontario




k3

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SHIT _ Fine | Medium | Coarse Fine | Course
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
I 2 3 4 5 10 20 30 40 50 75um 150mm 300 wm 400 um 1,18 mm 2.36mm 2.5 mm 19.0 mm 375mm  83.0mm

RN S3um 106um 250um  425um 850 um 2.00 mm 4.75mm | 132mm | 265mm | s00me 75.0mm
100 % % . 0

) F1/

80 . 20

/
l //
60 ‘ 400
2 bl E
w <
2 / | 2
50 : 4 L. 50
5 / , LEGEND 2
& { BH [SAMPLE |  SYMBOL 5
a 40 ¥ 60 &
/ 2 10 e a
5 15 it
30 70
pARV ARl
: / . ¥
20 - 80
- /
w‘/ Vi :
-
0 ,{/ ’/ 90
. Jr‘/ ‘/K’ , o
o]
“ Zali
° x ’ i " . [ - [} H " 100
] 2 3 45 10 20 30 40 270 200 40 100 €050 40 30 20 6 08 4 Mt V2 W m Uh pr2ly e

MINISTRY SIEVE DESIGNATION {Imperial)

Transportation and

Communications SANDY SILT WP (26-78-02

Ministry of GRAIN SIZE DISTRIBUTION FIG No 2
Ontario TRACE CLAY




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine | Course
GRAIN SIZE IN MICROMETERS T MINISTRY SIEVE DESIGNATION | Metric)
! 2 3 4 5 10 20 30 40 50 75um 150 um 300um 400m 118 mm Z,Pbmm 2.5mm 12.0mm 325mm  61.0mm
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