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SECTION 1.1

i ——————————

1.11 General

The purpose of this report is to present the results of a
subsurface soil investigation for the foundation of the bridge and
approach fills at the proposed crossing of Highway No. 401 and the

Napanee River near Napanee, Ontario.
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SECTION 1,2

DISCUSSION OF PROCEDURES

Location of Boreholes

The borehole locations for this investigation were established
by Department of Highways' surveyors. At the completion of the work,
each borehole was marked with a large stalke denoting the hole number
for future reference., The borehole locations are shown on the plan in

Appendix 1,51,

Subsurface Drilling and Sampling

A preliminary programme, Specified by the client, of 6 soil
borings was initiated in the vicinity of the proposed site of the
Napanee River bridge. The programme was later enlarged to include
three additional holes to investigate the approach fill foundatiomns.

A skid mounted, hydraulic head Junior Longyear diamond drilling
rig was used on this project., All boring and sampling operations were
completed by an experienced soil sampling crew under the supervision
of a geologist experienced in soil sampling procedures.

All soil borings were performed by the standard wash boring
procedure, By this method, drill casing was driven into the soil by
a 350 1b. hammer to a depth of 5 feet or change in strata, All con-
taining soil was thoroughly washed out to the bottom of the casing.
Sampling toocls were then lowered on the end of the rods to the bottom
of the hole. The sample was then taken and the sampling tools removed
from the hole. An additional 5' length of casing was added and the

procedure repeated,




]

1.23

In the cohesionless scils, an attempt was made to obtain
gamples by means of a 2 inch 0.D, standard split spoon sampler. The
standard penetration test using a 140 1b, hammer falling 30 inches was
recorded for cach foot of penetration with 2 split spoon sampler.

When necessary, samples for identification and correlation were obtained
with a side slit sampler.

"Undisturbed" samples were taken in 2 inch Shelby Tubes which
were dunamically driven into the soil and extracted. All Shelby Tube
samples were classified, tagged and sealed immediately upon recovery
from the hole. In order that samples with a minimum of disturbance
might be obtained for laboratory consclidation tests, a hydraulically
operated 3 inch Osterberg piston sampler was used, All disturbed
representative samples, i.e. split spoor samples and side slit samples,
were visually examined and classified on the site, then placed in jars
and forwarded to the engineering office.

Undisturbed and remclded in situ vane shear tests were con«
ducted in the cohesive soils using a 2 inch diameter vane, The results
of these tests are shown on the boreholc logs.

Soil Testing

Selective disturbed and undisturbed samples from each strata
were forwarded to the laboratory as a checl: on the visual field classi=
fication, and for unconfined compression and consolidation tests.

The results of all tests are given in the Appendices. The
laboratory tests on the samples were performed by:

Donald Inspectioun Ltd.,
340 Richmond Street West,
Toronto, Ontario.

and

Prof. W. L. Sagar,
University of Toronto.




1.34 Soil Conditions

Soil conditions encountered at the site consisted generally
of five structural types which overlaid bedrock in the following order,

1. Very dense grey till

2, Medium dense grey fine sand and silt

3. Grey interbedded silt and clay

4, Loose brown silty sand with organic matter.

The physical properties of the major soil types at the site
are summarized below in order of their occurrence above bedrock.

1. Very Dense Grey Till

The till consists of a hetrogeneous mixture of silt and sand
with a trace of fine gravel and clay, This soil was encountered under
the west side of the river and in the north and central part of the
east side. The boring for the east approach fill was terminated in
the overlying strata, thus the till layer may be present in this area.
Borehole 6, at the south end of the east abutment shows a very thin
strata of silt and clay which may possibly be a reworked till over-
lying limestone. The limestone was not ccred for a sufficient depth
in borehole 6 to prove it to be bedrock.

The “¢111"' stratum has an average penetration resistance
of 96 blows/foot with a wide variation (25 to 178) probably due
to the presence of gravel fragments,

2. Medium Dense Grey Fine Sand and Silt

This stratum overlies the till in all borings along center-
line, It is entirely ausent in borehole 1, (north end of west abut-
ment) and has been replaced by two strata (sand and sand with fine
gravel, sce below) in borehole 6 (south end of east abutment).

The stratum is not entirely continuous in texture or density,




but is similar and is basically comparable throughout in engineering
properties. The apparent density varies from loose to medium dense,
but this material was noted to rise in the casing in several places
prior to sampling, thus the densities recorded may be lower than the
true in situ density.

Some gravel fragments were noted in this stratum, The
stratum varies from a silty fine and medium sand to a fine sand and
silt,

3, Grey Interbedded Silt and Clay

This stratum is encountered in all boreholes and is the
predominant soil under the area.

This stratum varies from stiff to soft. The upper part of
the stratum, say to elev., 257, is desiccated to a stiff material with
a maximum reccrded unconfined compressive strength (undisturbed) of
2.45 tons/ft.z, The strength decreases with depth to a minimum recorded
unconfined strength of 0.4 ton/ft.z. The close relationship between
unconfined compressive strength and depth is shown in the test results
listed in Appendix 1.55

The physical content of this stratum consists of silt, silty
clay and plastic clay in thin layers (one to two inches or less). There
are also some very thin sand secams (one fifth of an inch or less in
thickness)., The overall characteristic of the material is that of
a clay or silty clay. The wide variation in Acterberg limits reflects
the interbedded nature of the material,

The strength of this soil is reduced greatly by remolding
(see recorded unconfined compressive strength). The percentage loss

of strength increases as the undisturbed strength decreases.
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4. Loose Brown Silty Sand with Organic Matter

This stratum 1s encountered in all boreholes. It occurs
above the interbedded silt and clay for a depth of about 6 feet deep
on the east bank and about 10 feet on the west bank, The materisl
is believed to represent recent alluvium and thus can be expected
to be somewhat variable in content,

The top few feet of this stratum generally consists of a
light brown silt and fine sand with a little organic matter., The
lower part of the stratum is generally coarser and contains more
organic matter, The coarsest mate:ial noted was a medium sand with
some fine gravel, The organic material in the lower part of the
stratum consists almost entirely of wood fragments. The three
gradation tests presented in the Appendices represent typical samples
from the lower part of this formation,

The average penetration resistance of this stratum is 2,8

blows/foot, from a range of 1 to 6 blows/foot.
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SECTION 1,3
DISCUSSION OF SITE

Geographic Location

The proposed site ias located on the Napanee River at the
proposed crossing of King's Highway No, 401, The site is in the King-
ston District of the Department of Highways =« Ontario approximately
1-1/4 miles N.M.E. of the town of Napanece,

Bedrock Geology

The bedrock in the general area is a flatiend undulating
Black River limestone plain from which the glaciers stripped most of
the overburden, The :..rburden is only 6 to 12 inches deep over much
of the region with deeper soils developed in depressions and in stream
valleys.
Overburden Geology

The proposed bridge site is located in the Napanee River
valley which is approximately 1/2 mile wide and is bordered at both
sides by limestone under shallow overburden.

The valley is of pre-glacial origin and has since filled
vp with deposits of the following:

a) Glacial origin (till overlying bedrock)

b) Glacio-fluvial origin (varicus sand formations

overlying the till)
¢) Lacustrine origin (clay and silt beds overlying the sand)
d) Recent alluvial origin (silt, sand and organic material
at the surface to depth of approximately 10 feet).

Apparently erosion took place at various times during the
history of the valley, For instance, erosion of the till deposits and
of the newly formed sand formations occurred during the glacio-fluvial
stage, At a late stage of deglaciation the present waterfall at

Napanee was formed, During this period the silt, sand and organic
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alluvial deposit was formed. At this time furthnr erosion apparently

took place removing large amounts of drift from the valley.
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Comments

Our understanding of the initial bridge design is that
abutments are contemplated at approximately chainages 358+70 and
359+80. The approaches to the bridge are tc be made on £ill,
contained and protected by wingwalls.

With reference to this proposal, we would like to make
the following comments for your consideration.

A, Structures

1) Considering the possibility of uaing spread footiungs for
the base of the abutments and wing walls, we have determined that
the footings can be founded on top of the clay layer with & safe
soil pressure in the order of 3000 1lbs, per square foot. With
this loading, a settlement in the order of two inches should be
expected to occur, (See graph overleaf for estimated scttlement
time.) This rccommended safe soil pressure is made with the siiou=-
lation that the clay subscil is not unduly disturbel during excavation
procedures.
We recommend thai excavation for the footings be made within
s sheet steel pile wall driven » short distance into the clay.
Unless thus protected the sand alluvium during excavation below the
water table is likely to become in a quiclk conditionm, When designing
the sheet pile wall and calculating the lateral earth pressurss against
the sheeting, we recommend that an equivalent fluid preasure coefficient
of D.75 be used for the sand alluvium,
Due to the erratic silt and organic content of the sand
alluvium overlying the clay, we do not fec! that tbe effectiveness

of a well point system can be determined before installation, there~



fore we hesitate to recommend its usc at this site.

2) Alternatively the abutment foundations may be placed on
piles. Considering that part of the pile load that may be carried
by skin friction in the clay, we recommend that the remolded value
of shear strength taken from the vane shear tests be the maximum
shear strength value conzidered.

B, Approach Fills
Slope stability computations for base failure of a 15 foot
high approach f£ill ware carried out, Our investigations indicate
that no stability problems are to be expected with the agpproach fills.
With reference to preparation of the foundationms for the
approach fills, we recommend that the clayey topscil be entirely

removed prior to £ill placing.




SECTION 1.4

PERSONNEL

The field work was performed under the supervision of
I, E. Tuurber, B.Sc.
This report was written by J. Xilgour, P.Eng., P, Arkema,

P.Eng., and N,W.E, Lee, P.Eng.
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1.51 GENERAL PLAN OF SITE
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(- - T i i | ISR R T i
‘r-v‘ 378 12449 : + T T 1 T - - i
! T 388 28447 1 GRAVEL LAYER ( ; : = == :

Tlao ‘ MEDIUM STIFF GREY T T lss0 405 st 5 ! T I : !
[ : . VARVED SILT AMD CLAY b ; i lid S R !
i 420 | 2407 - ; 1 { [ A = i
! : ; : : A S SR N
: . ! IR ; .
. [T Jsa0ie55 | s 1 os/18 | 4 - : ey !
‘ | S T s R
LOOSE TO MEDIUM DENSE o ss 6718 | 65 ¥ T
i GREY - ‘ T
_ SILTY FINE SAND 1
. (SHME GRAVEL FRAGMENTS) '
.55 _ . i'ss 16/18
575 cg52 P t v
. ’ ; i
! soo 2827 VERY DENSE GREY TiLL 5901600 | § 8 5712
: ' ' 1 H
— END OF BOREMHOLE ; ;
3 ‘
;
' i
; ! |
i i i
: ' ]
' i
| ‘ i z
H i M ' H
( B i 1
i ‘ i l
B f !
; 1 : 4
- PR : i H




s

§ e e g e i et s k - JRE L e . : . : < - e - = » - e
P JoB N, H9I15/5B | oariny HWY. 401- NAPANEE RIVER HUNTIN G T :C"HN 1CAL - : TION SERVI CES ST SOREHOLE No. -2 1
N A . . 3 N - - H
! ! CLIENT . DEPARTMENT OF  HIGHWAYS - ONTARIO - co L !
| cooroinaTES | STA. 359 +82 50'L. OF CL. - _ ) . SAMPLE CONDITION !
i ! osilt =2, grave! % ; s idati : ; !
gibviisurfoce: 2820 (callary = Datur: GEQD. i : _—i—] 9 % — stondard penetr: 2.5.8: - - € — consclidotion test S.5. — split spoon [~ undisturbed.
o 4 m ciay rvvv\m peat a — -vone shegr B M — mechanical anglysis ST. — -shelby tube T — disturbed but i
| BOREHOLE  NUMBER - Cees it QOO o —— pockel penetrometer T — trigxial -shear TWR ~— thin‘walled piston S22 T represent. |
ipate  (storfedy . APR.10,1958  (finished) APR. 15,1958 Jseno R fill K — permeability D.B.— diamond bit == o i
LRis ne | rvpe JUN.  LONGYEAR — U — unconfined compression . os :
e e e e
PR, | : ’ ;
l BORING LOG FIELD TESTS LABORATORY TESTS :
; ' ﬁ| ; i SHEAR STRENGTH S AMPLES o :
: i i z ! ! (TONS PER SCUARE FOOT) T 1 ATTERBERG Z
SCALE DEPTH | N 2 i : : vz f R
l SCALE DEPTM | .- | ! 2 L H;Z No COND. | DEPTH | Typg | RECOVERY 28 31 LimiTs wp x—o wl | = :
: Pw sl Ltos DESCRIPTION 4 : ¥ Ea REMARKS ;
R : STANGARD PENETRATION TEST RoM; 10 LENGTH REC. (< & £ 1 @ — NATURAL - B
=T N T O i i DIST. DRIV, (E @ k3]
| i = o | { BLOWS PER FOOT) i wn @ WATER CONTENT ° .
! ooy ! 20 4c & ; zw 3 5 ;
I : . 1 1 + ¢ B 25 50 73 2 4 X
- 4 ; ' 17/ 24 ;
. MVYiSOFT BROWN ORGANIC SILT & SAND T i J ‘L 0 2oy ST / ! ;
g 5 : ! :
; T ; R A I 7
| s : :
' 0 LOOSE GREY SAND, e : 2 ]H“ 50,70} ST 16/ 24 1
SOME sILT i T T : i
. 3 T i H
4 : ATTE - - : {
I S|t somME oRGaNIC  MATTER — . 3 ”TT wolis | st 14718 :
7 H " 3 1 H y I
- L n i !
7 z RERE f ' ‘
L : 1 4 15-3 168 | ST 15 /18 ) | RATE 8 SEC. FOR 12" ;
A - : 2.5 !
4 STIFF  GREY CLAY . ! ;
; : A T i
L/ WITH - - : -+ | : :
. 1y B H ———em
|/ INTERBEUDED SILT SEAMS, : Tt T : 5 20-sl22.0] s7 16 /18 NX CASING HARD TO DRIVE DUE TO FRICTION |
g e | :
/' anD THIN SAND SEAMS ———— S NS I
R : 6 2551275] ST 22/24
:' z
/-‘ 4 ; |
L T : i 7 M.w"r’ 322] 5§ 19720 1oz ¢ - :
SOF T : M | i i
T T i i : i
1 i o] : ! ; :
" MEDIUM DENSE GREY MEDIUM SAND | . : 8 ——op3vs3TasTass, —— 19 [SAMPLE RECGVERED WITH SIDE SUIT SAMPLER,
SRS N R ? ? j
RS RN : . i ;
! ‘ - [ M4o-3 48| ss | 15/18 | 65 |
VERY DENSE i ! ! ; i
B RN i i : : |
: i i f . ' i H v
GREY : AR I ; ,r( 10 =——=934%0[465| 55 8/18 i78 i : { :
! - —— :
FINE SAND & S1t7T ' ; IR 1 I T T { .
H H 1 i H i T T t :
: i . ?‘ v T ;;5013 581 ss | t8v/18 148 i — H Vo
T y i . . i ! i i P i i H
{WITH GRAVELLY LAYERS) . ] : o il i P i A o
it B . : e i
il { IEEENN [ i
: . 12 J[{MMTiss.cisss| s3 16/ 18 58 i1 1 ‘ _REFUSAL ON SS WITH 350 LBS. HAMMER
P d ! i e IR : ! ! ‘
; i | | :
: | : i I : i
T - Y i -r ‘ i i
~ : T i3 ise0l660| DB 12/ 84 | S
b} ; S v/ : o :
i . ! ! :
s 1 DRI [ 1 ! :
1 i 1 ; T N T T i :
£ E & b bty H T I i
VERY DENSE : ’ i | ; : i
i : 7 L i i ! i
T ; T 7 N i ! : h :
4% : T ST T 70-0{73-¢c! 0B 36/ 36 T {COARSE TILL & BOULDER CORE ;
v GREY Tiobl [ T : ; ! ;
Y i : 1 [ [ i :
7 EEREE SN N ;
6 IR N i i 15 7a-3{773] pa 24/ 36 | !
A ; H H { i} H
"/ ; : bt e I '
. ; e 16 77zjee| o8 a2/ 47 {
% Lt ; ; u
B FNT OF RORFHOLE




u. H415/58
DEPARTMENT OF HIGHWAYS - ONTARIO
STA. 359 + 74 CcL

ccollor) — Datum GEOD. UL sue

=Tion HWY 401 NAPANEE RIVER

HUNTIN

5 z

.

1958 :finished; APR. 18, 1958
TYPEJUN. _ONGYEAR

C/AAARAR
%% ;

(AR

TECHNICAL

o) drovel

"

o beat

o

-— standard penefr: 2 s.8

pucket penetrometer

o

SERVICES

consolidation fest
mechanical analysis

XAz o

— split spoon

.~ shelby tube

-— thin walled piston

. -- digmond bit

CABORATORY

TESTS

SOREHOLE Ny. LD

e d

SAMPLE CONDITION

undisiu;’bed
disturbed by

STANDARD PENETRATION TEST
{ BLOWS

ER FOOT}

w
4C 5C

BLSING LoG
I
3IaLE DEFTS |
o [T SESIRIPTION
o~ . . «
B ¥ i :
25 aras BROWN ORGANIC SILT & SAND
» : : S
. ! [
ot AGP-:;GQ' {SOME SILT)
—— - LOOSE GREY SAND

SOME ORGANIC MATTER

| RECOVERY
PLENGTH REC.

1 PENETRATION

t/§12

ER FUOT)’

N¥ATER CONTENT

RESES TANCE

iU undist

STIFF GREY INTERBEDDED
SILT & CLAY WITH
THIN SAND SEAMS

SOFY GREY INTERBEDDED
SILT & CLAY WiTH

THIN SAND SEAMS

DENSE TC VERY DENSE
GREY TILL CONSISTING

OF SAND, SILT SOME
GRAVEL. TRACE OF SILT

i END OF BOREHOLE

ToiST DRIV, a i
(!'»‘
S
; g |
'35t sy 1o /18 !
85! s 14 /18
435 gy 12718
i
{
¢ i
85 sz 11718
16718
i8/i8
i\ 24/24
;
i
i
3951 5T e/ 18
435 | ST [RIVAE:)
4851 s T 13/18
555 S $ 15 /18
i555{ 55 15/18
‘585! g5 5/18
635] S s 4/ie
670 § 5 15/18

i

V
‘
[~

{ Uremolded

T
i

. ,,,..__W‘F

SAMPLE

represent
- foir
o - ot
REMARKS

JAR




Joe 4. HAI5/58 (o

LATion HWY 401 NAPANEE  RIVER
DEPARTMENT OF

HIGH#WAYS — ONTARIQ

HUNTING

TECHNICAL

SERVIGES

BOREROLE No. .6

ATES  STA 359 + 82 50" RT.  OF CL. T } SAMPLE  CONDITION
2820 Leoar — Datum GEOD. ELU.UE x — standard penetr. 2 8.8 C — consolidation test S5 — split - spoon disturb ‘
. . ’ s — wvone sheor_ X M — mechanical analysis ST - shelby tube - ;g,f,g’e'd efm
=4 W/,;,‘ o4 o — pocket penetrometer T — triaxial shear TWP —~— thin wailed piston T represent
R.19, 1958 ;4inighed) APR. 22, 1938 [ - K — permeabihity DB -— diamond bit - fair ;
e - : i
[Rs N b TYPE JUN. LONGYE AR U unconfined compression !
, —— e - B ST
‘ BORING LOG : FIELD TESTS LABORATORY TESTS
: ! 1 snear STRENGTH S AMPLES '
. z | : i {TONS PER SQUARE FOOT) - —~ ATTERBERG s
i g ! ; we 14z | . YPE | RECOVE zw & RS
i i e n | : ; No. COND. CEPTH TYPE | RECOYERY E g § LIMITS wWp X—0 wl [
: Wom o L6 | DESCRIFTION 4 - [ i - { @ )
i LR | TS TANDA - N FROM| 1O JLENGTH REC. S 2 - o R REMARKS
- ol 13 : {STANDARD PENETRATION TEST ‘ ! ol S ° NATURAL PEI2
; |7 ! { BLOWS PER FOOT) : ! we g WATER CONTENT | 21 E :
i ; ; o : ' isax 9 [ ;
Yy i i e B3 z5 50 =R i
10 __281C PNRA/) QRGANIC _ TOPSQIL K Lo 151ss i 13/ . 2 ; - oo o
| 1
t i
5 VERY 4L00SE SILTY FINE : . : i
! 2 50 65186 | 13/18 2
i AND MEDIUM SAND WI!TH m N l
. ORGANIC MATTER i . B
5 J[Mlwo s iss. i wse = 3
: | :
STIFF GREY INTERBEDDED : i :
B SILT  ANMD CLAY WITH a 130 165 ST | 13/i8 | 14
- SOME THIN SAND SEANS I ! ; :
- : T | !
L 2O : i S ; :
. 5 200 215 : ST 8/18 | 0 : : i
- : : - b
- ) ¢ 1 i i
: ! - N ! i
. - & T Ta.s270lsT 13718 a A
) T - i i
. . i H
- i .
. : 7 300:35 1 sT ;18718 4
 p—— |
‘ ( T ‘,
A MEDIUM STIFF GREY ; . ; 8 '35-G i:scs-s sT | 14/18 ; ;
|7 INTERBEDDED SILT AND CLAY (7] i : : , :
i, WITH SOME THIN SAND SEAMS . ; C
305 2415 ’ j il 1 ' !
. ; : |
; p - i - ] [ 14070;4»5 §T 18 /18 1 ! T
: 3R [ . : i 3 ; .
; . . i LT I ; . H
) i ! . - : : j
] ss e /18 10 — : : A
T " 1 :
MEDIUM DENSE BROWN SAND T :
AND FINE GRAVEL ss ., o718 | 20 RN — | RECOVERED WITH SIDE SLIT SAMPLER
) ' i : S i]
: { Lorobo b b oad sl
. | ; ]
U ' ! ! i 'i H
' Ss | o0/i18 | 18 . : " " " " "
] | : : t : i
600 2220 . . . : ! t T i
LOCSE TO MEDIUM DENSE GREY ™"~~~ L_ i i, -v : ! : ;_‘"‘1'_; '
JR-T- 0 MEDIUM SAND TRACE OF SiLT : : i i . |
14 '65-0 665! § s i6/18 @ 22 [ :
: JIT | L : !
el . : ! | ; U
MEDIUM DENSE GREY e o S : : : L bt ; ; ;
CLAY AND SILT b : — I8 70-Q 7051 S T 5/5 5740 t ; ! gee P
| ST [ DA : 6 TR NS % &rr | gy f f EFUSAL  WITH 25 BLOWS
- T LiIMESTONE (?BEDROCK) - 1 S kA i7vo |730 0B 24/24 | - : : :
) — ) h - - T L i H . 1 ‘r 1 B H ‘
{__M_ END OF BOREHOLE * i 1 e : : :
: i i : | !
| : s o
i i H I i
| ; I i
ST — i : U . Lo !




J0B No. M415/58 | geation HWY 401 NAPANEE RIVER

UNTING TECHNICAL AND

‘ ‘SERVI'CESi GOREHOLE Ng. T - i

CLIENT _DEPARTMENT. OF HIGHWAYS - ONTARIO .
COORDINATES _ STA. 360+ 84 cL

T T st 5.5, %,5Y gravel e
eiev. (surface) 2820  (collary  — Dotum GEOD. ]M]ID [t N x — stondard penetr. 2573

ORATION

SAMPLE CONDITION

— idati test _— t sp .
SRR C consol qm on fest Ss sphit spoon —— — undisturbed
o P 7 m cioy @m peat s — vore shear L M — meachonical anolysis ST, — shelby tube TR __ disturbed but
BOREHOLE NUMBER - : - : DANANAN o — pockel penetrometer T — trigxial sheor TWP — thin wailed piston represent
paTE (storted) . APR 24, 1958 (finished) APR 25, 1988 [T oo \'.‘:K.:%\: T2 fill K — permeabslity ) D.B. — diomond bit B :’S"
e S0 U — unconfined compression |
AIG No i TYPE JUN. LONGYEAR
T e o - - A T N
l BCRING LOG FIELD L ABCRATORY TESTS
- 5 N - R
i SHE AR STRENGTH S AMPLES ! i“ ]
T PER A T e R
I | g o g o e e | M 5y
[ : : /2 TYPE | RECOVERY 20 2 LIMITS wp X——0 wl | >0 o !
| : bw sl oes SESCRIPTION , L - T ot 10 |iinGTH REC. & & = Pl e REMERKS
: | P2 3 | ISTANDARD PENETRATION TEST [ ;#mv—' F5 4| @ — NATURAL v 6
o T £y 1 k ; : IST. DRV, e [ !
: v i HEE % : { BLOWS FER FOOT) . ! 1 s 4 WATER conTENT @ D . E i
| ; i . ; ; 20 46 ‘1 g% 5 5. 2 !
1 Jasze e e , &4 SEICIN R
: i : R [ HHO 16 9/18 : 3
; . ; SOFT BROWN ORGANIC SILT e : i
, : i1 p ;
l 40 2780 NN I 2 M3-o 45 15/18 i
— TR VI - < i ! .
: IEEEE I T s TTeo:7s: /18 : :
™ WITH ORGANIC MATTER & ) I N T - B
; i SOME FINE GRAVEL [N AR DA Lo ; ; )
! 98 2722 ; ; o i AN & J[{I{lLeo ‘tos 13718 3
s ‘ A/ ] T R ‘ :
— ; A bopd : ! . .
= ‘ ey, ‘ = x
- i P ¥G ¥ STIFF GREY INTERBEDDED et : ‘ i : ; ; 1 :
(115 ke’ . T T S S T 5 (16-0 155 13/, 8 i
. P A SILT AND CLAY L . i — ; ;
A LA il i B A ; ! i i
v ,4’/?;/ WITH SOME THIN SAND SEAMS ) N ! 1 ; | :
AN s : , ; ! >
A A ! ; : 6 190 205 §7 17/18 3 |
AT 1 1 —— ;
i A A . i ' ; : ; |
I i { A IR { : : i !
e Al : . ,’ B
: '// + . : H
: ; / ; 7 240255 1 ST 18/18 3
I ‘ 4 ; : : | : I ;
i / ; L ; : | : i . s, ;
Vv i AR 8 _290:305i 8T | 15/18 - 3 M 75 025 !
: . ; 4 SOFT GREY INTERBEDDED NS T N RS ! ! : ) R ;)
I : ' : SILT AND CLAY . : i ; . i
i : // WiITH SOME THIN SAND SEAMS ___ . IR it Ls i i ; L - " . ) ¢
360 2460 ! ! R DR s 20355 sT i o/ o . ; T PUSHED BY WEIGHT OF HAMMER
- ] : I R : : | | i i C e
MEDIUM DENSE GREY R I L ! | ; L i :
: ’ FINE SAND AND SILT - e - L : | i T i - . i
l ‘ 405 . 2415 i PEEEIRE - L : o 1T 390.405| $S [ 16 /18 4 et 5 - i SAND  ROSE N CASING
- ; ‘ % L_ END OF BOREHOLE = - T : : l ;
— ol ¢ ] i H i
! . H H
7“ . o o i i ;
- ‘ JEDEUUR S —— :
l _ls0 . : i
— : i i
- : i
l /'éi - : [ %
.- : E
- R i | .
i i {
| | i !
| I
!
P
. . |
i i 13
i {
. t 3 t « v
: T _ : : ; ! ; — T T : ,
H ; : . * : 1 T i ; : !
i : i b : T y i T + T : ' H
i k ! I : B . H by | ; .
H ! ; i i i i i SR I : ; i : IR i ! | ¢
| i : ! : R i | i ! ; : j oo :
| A - = : P : R ANARRERSEEEE -
: R H ; i L @ Tt 4 )




L Ha16/58

e e

LanAT:on HWY 401 NAPANEE RIVER

! HUNTING TECHNICAL AND EX ‘RATION SERVICES gorenoLe No. 8.
L CLIENT  DEPARTMENT OF  HIGHWAYS ~ ONTARIO - .
i coorpinaTES STA 361 + B4 cL an M B SAMPLE CONDITION
H i . R ———————
! i l ! sitt idati :
. ELEv. {surfgce) 2810 (eoilas)  —— Dotum GEGD. _ULD L x -— stondard penetr. ‘2 8.5. .0 C — consolidgtion test S8 — split, spoon — — unaisturbed
L ) 8 m clay a — vane sheor M — mechanical analysis ST, — sheiby tube T . disturbed but
! BUREHOLE  NUMBER - - Z o — pockel penetrometer T — trigxigl shear TWP — thin walled piston s T represent.
tstartedy APR. 26,1958 [finished) APR. 26,1958 K — permeability D.B. — digmond bit = ” ;g‘_"
. . . g - lost
PR.G O Ne t TYPE JUN. LONGYEAR u unconfined compression
i - v ——
i BOFING LOG TESTS LABORATQRY TESTS
: T SHEAR STRENGTH S AMPLES e I
) [z ! (TONS PER SQUARE FOOT) . T pi ATTERBERG I =
geev 2| ! e ! {2 : ‘ Tas lz w * ) *__ ~
- ! ; No. | coND. | DEPTH | TYPE |RECOVERY IZ¥ 3 LIMITS WD X——0 wl | O
Pw Sl oLos DESCRIPTION jo— 1 : caom i P REMARKS
e ! LR "STANDARD PENETRATION TEST ‘ FROM| TO %ﬁié ! e NATURAL { % TEMARKS
i® 2 (BLOWS PER FOOT) ; T e g WATER CONTENT | 2
; . ! 20 40 60 ; 2% 3 = I
2810 | - i R 2 . io (M . -
n ;151 8s 13 /18 Lt . : |
] : I B SOFT BROWN ORGANIC SILT ! ; !
— 3.5 2775 i i
! : 2 45! 38 18/18 ! i
5 ‘ P
5 - .
- VERY LOOSE GREY BROWN R NG
-t SAND, SOME SILT WITH 75: 5538 14 /18 . i i
i ! ORGANIC MATTER : i ; i
T g L 100 270 os!ss | o1aze s . ;
| : ; | ;
i { i .
STIFF GREY INTERBEDDED ; : .
SILY AND CLAY WITH . 0 .
SOME THIN SAND SEAMS 55, 8T 1+ fe/i® ;9
i i
- " i [
. [—— PRI SNy I AR : cod !
% . ; & 19:0 2051 ST 7/18 - 8 i ! :
i LS a P : oo .
- — - ‘ ; : ; ;
.- — - ; i ! ! .
Clzs PR RN / 240 2551 ST 1 I5/i8 7 I :
s s . : , { ; ‘ ! i
. e Rl - : Co
. 8 290:305: ST | 15/18 - 4 ! : ;
. a P — T : i !
- ! MEDIUM STIFF GREY e o i ! ; ; ‘ .
— INTERBEDDED SILT AND CLAY T i i i | ; . »
WITH SOME THIN SAND SEAMS - et s 340355 ST 16718 8 - bitgoe |
37.C 2440 _ ! j ; i ; i : ! : !
— — T . (I i
— MEDIUM DENSE GREY BRCWN ' ! % i : ‘ : SAND ROSE IN CASING
"_;_4(\‘4 <05 2405 FINE SAND AND SILT o f : I 10 Tl 390405 ss & 16/18 a : ~ ' : ‘
- i —— ; : i : { T : oo
— END OF BCREHOLE i T | : i 1 o
— i ! F i B! i i ! H i H i
e ars e seaTaane I I
L ; L T . | i !
- ; 7 i i : ! |
- ! 5 ‘ S | - -
S50 ‘; : oo i , ; i
. - Il i H i 5 : : L t ¢
Lo i~ ‘
.85 : ! i ! !
' Lo E ; .
A B § i } B
= o | ‘ |
N H + 4 :
i H { :
- | |
— i i
~ . ! i
N ‘ i : -
i : T i ‘
7 T T , . i
' : : I
P i ; - i :
- i . : : .
- ‘ i .
; |
? ; ; T
i i H i !
N ¢ N
i : : | ! Poob
i | ] H | , |
U S [ e - i { 1] L ! : .




o | JOB Ng. H4I5/58 L gCaTion HWY 401 - NAPANEE RIVER HUNTING TECHNICAL AND EXPTORDATION "SERVICES SOREHOLE Ng. -9
CLIENT _ DEPARTMENT OF HIGHWAYS - ONTARIO - VR
COORDINATES ~ $TA. 356 + 68 25 L. OF cL. l[ﬂm“j iy S SANMPLE CONDITION
. S osilt {Log . ¥, 0,0 gravel . idation” — it
ELEV. (surface) z82.0  (collary  — Datum oD, X i 22a| @ X — stondard penefr. 2 §.5. C — consclidation” test SS spiit spoon — — undisturbed
9 2//////‘4 clay a — vone shear M — mechanical onalysis ST. — sneiby tube fre __ disturbed but
BOREHOLE NUMBER - . ! o — pockel penetrometer ) T — trigxial sheor TWP — thin wolied piston Sl 7T represent.
CaTE  (sicrtedy . MAY 15,1958 (finished) MAY 16, 1958 T sang X — permeability D.B. — diomond bit B ;ols;
[ _ X . -
RIG Ne. | ~ypg JUN. LONGYEAR u unconfined compression
- — S, - R .
l BORING LOG FIELD TESTS ! LABORATORY TESTS
i
i : : SHE AR STRENGTH S AmMPLEs ! i T T
| e | ey z i ; (TONS PER SQUARE FOOT) | __ S . . - ATTERBERG [
l SCALE TDEPTM ¢ ELEV ) £ i . /2 I 1/2 Mo. i coND | O : g8 umts wpx—owl ! i | |
! e : ' : ‘
{ X :f > L26 SESCRIPTION ; : FR e N GT e F<d g : i i REMARKS
e g7 - o< | fsTanoaRD PENETRAT O TEST LFROM T igg}_;”o:zv 5B e— natuma ‘ !
Frood g ‘ ST ORI, E @ ;
; A ; { BLOWS PER FOOT) i L i z5 92 WATER CONTENT . | ! {
; P= | 40 80 ; [ ! £¥ g Lo !
I | 282 ; t f | . ! - | \ ; L
1 {ORGANTT TGPSOTC z j : i T ; T o T T
v TTeo 35 ss | es8 i s .
! 1 i ; :
i 1 B
2 (5C 851 8s ; 11/18 . 2 .
: i 1 ; [
v 3 iJTTTliso:.e5:s1 | s8/18 i5 P
i JSTIFF —VERY STIFF GREY "L ] i ’ i ! !
: T INTERBEDDED SILT AND CLAY : , i | : ;
: L WITH SOME THIN SAND SEAMS i i i
i !
4 140 155 08T | 10/18 . 20 I
- i ; : :
| : i i
! i ; !
5 190 205 $T ¢ 15/18 ! 9 .
. ; !
o : ‘ ]
6 24:0 255 8T . i5/18 - 10
: i { : ‘
H M T i ! H
l Pt ‘ SN - i ; :
MEDIUM  STIFF I L IS -zs-o 305, sT | tosT 7 :
- [N R I . i i . i
1 i ia YR I | . i ! R ] R i
. I e ! ; : . LT :. .
o : ! ; ; ; 17 . - T
N ! 2 i ' i T e S S PP :
M DENSE GREY SILT ; . '36-0 | ; : ! g i P
mMEOIUM D 6 s R e R . e mmolasa; Ss 18/18 e S PRI E
TRACE GRAVEL FRAGMENTS —it Eammen e i ; : [
— . : o 4 j i +
I DENSE GREY TiLp — YO S U S T ' ; : JS—— i vt . .
2 (saND, SILT WITH FINE GRAVELY s TIITITs00 s00| ss | 12/ 53— I B i
T 7 R LR I ; ' : | T I T '
I L _ END OF BOREHOLE i 50 SO T P A : i ; ! ! : : :
. i } . N [ : i . i i '
[ 7 ; ! | !
a5 . é ]
- ' : - ‘ i ! f T
. S : .
; U N ! : : ; i
I : ; | ! ! B ¥ CASING G- 39'
. . ; ; i
- ; i I : ;
| - ! | i :
H ; i
i . :
I ! S ; i :
‘ ! : i ;
1 T i € '
: : : ! b ' E {
, : I T T ! } | !
i i | : 1
l ' j . , — P
; | - . i i : ! .
. 1 .
f | : i
l i X i i ‘
! i ‘ T . T ‘ : . :
} . ‘I i - i HE ! = i k ; .
| I B ' 0
i i 1 Ll it ! : i ; .
T — : : | | S
! i ' A ; ! 1 | i
I ¢ { i i | i H § ! H ‘
1 i ! ! T | § i i
i R e Lo | Lo
| Lo i ! I ‘ ——
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HUNTING TECHNICAL & EXPLORATION SERVICES

1450 O 'Connor Drive Toronto, Ontaric

SOIL TYPES

The following systes . was used in classifying the varicus soils by

name :
1008 -
Predominant
Material
S0%
And
Lhog
With
25% -
Same
10%
Trace
0% -
Exanple s
Medium dense grey silt with fine sand

(Penet. resist.) (colour) (pred. type) (25%-L0%) (other bYype)
or relative density

Unless believed to have a significant effect on the soil characteristics
the minor soil types (i.e. traces) present are disregarded in the name

used on the boring log and cross—sections, The complete classification

is given with the gradation analysis.

In all cases the strength characteristies (e.g. penstration
resistance) is quoted first, followed by the colour and finally the

descriptive name based on the mechanical anslysis.
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HUNTING TECHNICAL & EXPLORATION SERVICES

1450 O'Connor Drive Toronto, Ontario

CLASSIFICATION OF SOILS FOR ENGINEFRING PURPOSES

Soils encountered in sub surface exploration for engineering purposes are
composed of organic or inorganic materials, water, air and dissolved salts., The
water &nd air are generally considered to be umiform so that identification is pri-
marily in the nature of organic or inorganic (mineral grains) and dissolved sals,

In the field a soil is general y identified in terms of grain size
characteristics, color and mineral content — properties of the mineral grains.
Occasionally, the origin of a soil is included in the identification.

The systems used to describe soils in terms of engineering properties are
called classification systems. In the system described below, the soils are first
identified and then classified in terms of strength characteristics which are of

prime importance in utilizing the soil boring data in designing a safe and economi-
cal foundation.

Penetration measured by dropring 140 1b. hammer 30" on 2" 0.D. split spoon
sampler.

Tdentification Classification Criteria

(Seil Type) Classification Unconfined Compressive Strength
Clay Soft Less than 0,50 Tons/Sq. Ft.
Medium 0.50 to 1.00 Tons/Sq. Ft.
Stiff 1.00 Lo 2.00 Tons/Sq. Ft,
Very Stiff 2.00 to 4.00 Tons/3g, Ft,
Hard Greater than 4,00 Tons/Sa. Ft.
Density ]
5ilt Loose Less than 80 1bs./Cu. Ft,
Medium Dense 80 to 95 1bs./Cu. Ft.
Dense Greater than 95 1bs./Cu. Ft.
Relative Density Penetration Resist.
Sand loose 0 -~ 20% 0 —~ 10 Blows/Ft.
Medium Dense 30 - 60% 10 ~ 30 Blows/Ft.
Dense 60 - 90% 30 - 50 Blows/Ft,
ery Dense 90 -100% Over 50 Blows/Ft.
4 Penetration Resist,
Gravel locse Less than 30 Blows
Dense Over 30 Blows/Ft,
Hardpan vemented en partially cemented sandy gravels,
sands, gravels with or without some clay and
silt and having unconfined compression
strength greater than 5 tons/Sg. Fte.
Fill Organic Very Loose 0 - 4 Blows/Ft.
Leose 4 - 10 Blows/Ft.
Madium 10 - 30 Blows/Ft.
Inorganic Dense 30 - 50 Blows/Ft.
Very Dznss Over 50 Blows/Ft.
Unceonfined Compressive Strength
Peat Very Soft Less than 0.30 Tons/Sq. Ft.
Soft 0.30 to 0.60 Tons/Sg. Ft.
Stiff Greater than 0,60 Tons/Sq. Ft,
Density
Organic Loose Less than 30 lbs./Cu. Ft,

Silt {Mack)

Medium Dense

Greater than 80 1bs./Cu. Ft.
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APPENDIX 1,55

LABORATORY SOIL TEST RESULTS

Atterberg Limits, Unconfined Compression Tests, Etc.
Typical samples of both the sand and clay strata were tested,

Results of mechanical analysis and organic content tests on three
typical samples of the sand strata have been included in this appendix,
Seven sets of Atterberg Limit tests together with fifteen unconfined
compression tests were conducted on typical samples of the clay strata.
The results of these tests have been listed overleaf. The variation
in the Atterberg Limits is believed to be due to the interbedded nature
of this strats. A sand seam was noted in Sample 8 (Hole 2)., Silt and
sand seams were noted in other tube samples that were extruded, but
not tested. The variation in compressive strength within the clay
layer is closely related to depth and the degree of apparent desiccation

extending from the top of this stratum.




CONSOLIDATION TESTS

Two consolidation tests were completed on separate

Osterberg samples from the "clayey" strata.

these tests are listed below.

The results of

Hole 2 2
Sample 5 8
Depth (feet) 8-9 24-25.5
Specific Gravity 2,75 2.74
Compression Index Cc 0,231 0.72
Reconsolidation Pressure*p.s.f. 7000 4800
Load increment of

500 - 1000 p.s.f., Cv = 0.0187
1000 - 2000 p.s.f.,Cv = 0.0267
2000 -~ 4000 p.s.f.,Cv = 0.0262 0.0133
4000 - "8000 p.s.f.,Cv = 0.0192

8000 - 16000 p.s.f.,Cv= 0.0152

# Not entirely conclusive - see e log P curves
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LABORATORY TEST REGULTS - INTERBEDDED SILT AND CIAY STRATUM

HOLE 2 2 4 5 5 5 5 5 5 5 5 5 6 6 7 7 8

Sample 5 8 4 3 4 5 54 6 6A 7 8 9 4 8. [8a 8B 9

Depth (feet) from 15.2 |2 17 22 22 127 32 15 35 34
to 16.8 13.5{ 18,5 }23.51{ 23.5 34 16.5 {36 35

Liquid Limit 56.8 |26.5 (49.5 62.7 18.1 32.3 30.8

Plastic Limit 24,1 )16.6 {20.0 27.6 12.4 15.3 15.5

Plasticity Index 32.7 | 9.9 129.5 35.1 5.7 17.0 15.3

Moisture Content (%) 29.4 132,3 136.7 {30.0 20.4 18,441 30.0 121.0{ 37.2j22.2

Unconfined Compression

Undisturbed t/ft,2 2,45 12.43 §1.73 |1.23 {1.10]1.24] 0.65] 0.45} 0,581 0.65! 2.,25] 0.69{0.40{0.75]{ 0.95

Remolded t/ft.2 1.72 0.63 1.47) 0.20 6.25

Sensitivity 1.4 1.7 1.6 | 3.3 3.0
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General View of Site Looking

West,

Drill Rig Set Up at Hole #5.




Ceneral View of Site Looking “est.
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