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SECTION 1.1

PURPOSE OF REPORT

1.11 General

The purpose of this report is to present the results of a

subsurface soil investigation for the proposed Collins
on Highway #401 near Kingston, Ontario.
The invcstigation consisted of two parts;
a) Foundation for the bridge

b) TFoundation of the £ill approaches.

Creel: bridge
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SECTION 1.2

DISCUSSION OF PROCEDURES

Location of Boreholes

The borehol: locations for this investigation were estab=
lished from center linc stakes placed by Department of Highways
surveyors on both sides of Collins Creek, Ground elevations at the
torecholes were cxbt:ained; from the bridge site plan., At the completion
of the work each borchole wss marked with a large stake denoting the
hole number for future reference. The borehole locations are shown

on the plan in Appeadix 1.51.

Subsurface Drilling and Sampling

4 primary program specified by the client, of 6 soil borings
was initiated at the site of the proposed Collins Creek bridge. The
program was later enlarged to include 2 additional iicles to cover the
bridge approach f£ill foundations.

£ skid mounted,; hydraulic head Junior Longyear and a trailer
moumted, bydraulic head Junior Lorgzyear diamend drilling rig were used
ou this project. 411 boring and sampling operations were completed by
experienced soil campling crews under the supervision of a geologist
snd sugineer ewperienced in scil sampling procedures.

411 soil borings w.re performed by the standard wash boring
procedure. PRy this methed, drill casing was driven into the soil by
a Z30 1b, hammer to a depth of 5 feet or change in strata, All the
contained soil was thoroughly washed out to the bottom of the casing.
Sampling tools were then lowered on the end of the rods to the bottom

of the hole, The sample was then tuken and the sampling tools removed
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from the hole. An additional 5 foot iength of casing was added and
the procedure repeated.

In the cohensionless soils, an attempt was made to obtain
samples 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 each foot of penetration with the split spoon sampler,
Special care had to be taken to avoid sand rising in the casing and
even then, the sand often rose in the bottom of the casing for approxi-
mately 6 inches., This sometimes caused the split spoon to jam in the
casing during driving a2nd distorted the results of the standard pene-
tration tests. When this hapopeaed, it was noted on the borehole log.
When necessary, samples for idzntification and correlation were obtained
with a side slit sample or from the wash water.

“Undisturbed"” samplzs were taken in 2 inch Shelby Tubes which
were pushed into the soil and extracted. In order that samples with
2 minimim of disturbance might be obtained for laboratory comsclidation
tests, a hydraulically cperated 3 inch Osterberg piston sampler was
used. All tube samples were classified, tagged and sealed immediately
upon reeovery from the hole.

Undisturbed and remolded in situ vane shear tests were con-
ducted in the cohesive soils using 2 inch and 3 inch diameter vanes,
Pocket penetromcter tests were performed on all cohesive soils. The

results of these tests are shown on the borehole logs.

Water Observation and Surface Drainage

Water levels in the boreholes were measured after all the

boreholes were completed on June 6th, 1958,



After pulling the casing from Hole #4, the hole bacame a
flowing well that provided clear, odourless, tasteless water,

The flat topography together with the poor internal drainage
of the area keeps most of the precipitation in the 12 to 18 inch thick

topsoil layer, where it is protected from evapcration.

£

1.24 Soil Testing

All disturbed samples, i.e. split spoon samples, side slit
sam;.2s and wash samples were visually examined and classified on the
site, then placed in jars and brought to the engineering office.
Selective disturb:d and undisturbed samples from each strata were
forwarded to the a2bovariry as a check on the visuzl field classification,
and for unconfined cowrz:zsion and comsolidation tests.

The results of all tests are given in the Appendices.

The laboratory tests were performed by:

Prof. W. L. Sagar,
University of Toronto.
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1.32

1.33

1.3

SECTION 1.3

DISCUSSION OF SITE

Geographic Location

The bridge site is located in the Kingston district of
the Department of Highways - Ontario at the proposed crossing of

Highway No. 401 and Collins Creek.

Bedrock Geology

Collins Creek valley is bounded by a horizontally bedded
limestone bedrock under a2 very shallow overburden cover (generally
in the order of 2 feet deep). This rock is expected to extend

under the valley below the lacustrine and glacial filling.

Overburden Geology

The laadform in the vicinity of the site is that of a
partly filled glacial valley im a limestone bedrock. The valley
is approximately 2000 feet wide in the vicinity of the site, The
soil strata in the valley represent glacial, glacio-fluvial and

glacio-lacustrine depositional periods.

Soil Conditions

Soil conditions epcountered at the site consisted generally
of three structural types which overlaid bedrock in the following
order:

1) Very demse, silty grey till

2) Hedium dense grey sand and gravel

3) Soft to wedium grey clay.

The physical properties of the major soil types at the site

are summarized below in order of their occurrence above bedrock.



1. Very Dense Silty Grey Till

This stratum was encountered in all boreholes thus is
presumed to underlie the entire site area. The till is a coarse
silty soil relatively low in clay and gravel size fractions. It
has an average penetration resistance on the standard split spoon
of about 100 blows per foot and a2 top elevation range of from 219
feet to 238 feet.

2. Medium Dense Grey Sand and Gravel

This stratum overlies the till over most of the site area..
it was encountered in all boreholes except number 7. The stratum
varies in thickness in the boreholes from 5 feet to 13 feet with a
top elevation range of from 230 feet to 245 feet., The penetration
resistance of the layer varied from 16 to 35 blows per foot.

The soil in this stratum varies in texture from a coarse
silt with fine sand to a coarse sand with fine gravel, however it
is predomimately a silty medium sand.

3. Soft to Medium Grey Clay

This stratum overlies the entire site area in depths ranging
from 35 feet to 50 feet. It consists predominately of a soft grey
clay with silty varves, however the top 3 to & feet of the layer have
been desiccated or otherwise altered so that it has a higher shearing
strength. The field vame shear tests indicate that the scft clay
has a sensitivity of 4 whereas laboratory completely remolded samples
are in the order of 10.%*

Representative Osterberg limits of this stratum are shown

in the appendixz.

* Compare National Research Council paper 4490 "Field Vane

Apparatus ir Sensitive Clay", March, 1958,




'1.35 Comments

Our understanding of the initial bridge design is that
abutments are contemplated at approximately chainages 237475 and
238405. The approaches to the bridge are to be made on fill, con-
tained and pritected by wing walls, Except for the granular backfill
at the bridge, the approaches are expected to be constructed for the
greater part of limestone from the adjacent rock cut sections.

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

1) Structures:

a) Considering the possibility of using spread footings for the
base of abutments and wing walls, we estimate the safe soil pressure
(with a surcharge of 5 feet) to be in the order of 700 lbs, per square
fcot. It can therefore be concluded that the soil does not have ade-~
quate bearing capacity for this type of foundation, not consi&ering
the settlement to be expected under consolidation of the load.

b) It will be necessary to support the bridge abutment on piles,
H piles could be used if it were decided to get the support from the
very demse till. However, precast concrete piles or wood piles could
probably be driven te refusal in the silty medium sand and gravel
overlying the till, No friction support should be assumed for the
soft silty clay and consolidation under the approach £ill load may
in time even increase the load on the piles.

Horizontal loads on the piles should be kept to an absolute
minimum because the thick soft clay and silt m2y gradually give way
to even small horizontal loads. Moreover, the lateral earth pressures
developed in the subsoil below the abutment footing due to the vertical

load produced by the backfill will tend to act as a horizontal load




on the piles. - Our preliminary investigation indicates that fills
much greater than 10 feet in height adjacent to the structure wiil
tend to cause progressive movement of the subsoil arcund the piles.
However, as it is understood that the approach £i11 at the structure
will be only 10 feet high, no progressive movement is to be expected,
In our opinion, all horizontal loads can be adequately handled by
the use of batter piles.
B. Approach Filis
Slope stability computations for base failute of the approach
fill were carried out. Our investigations f#ndicate that nc stability
problems are to be expected with fills up to 10 feet highf With fills
of from 10 to 15 feet in height, it will be necessary to provide sta-
bilizing berms 3 feet high and 45 feet wide on each side of the fill.
Considering that the approach £ill at the structure will
be about 10 feet high, a differential settlement between the structure
and the top of the fill should be expected not to exceed 3 inches.
During construction; care should be taken so that the firm
crust at the top of the clay layer is not disturbed. The use of
heavy equipment in even slightly wet periods should be avoided. In
order to aveid local stress conditions which may damage the firm
crust when large rocks are used for fill, a sand cushion on top of
the subsoil is reccrmended.

C. General Comments

While it is beyond the scope of this report to investigate
other locations for the rtructure, we would like to recommend that
consideration be given to relocating the creek to the east side of
the valley as clcse to the limestone side hill as possible. At this

location, it mey be pessible to construct a structure similar to the




20 ft, standard type culvert on Highway No. 38 at Collins Creek.
This culvert, according to information obtained from the Kingston
District Gifice has a narrow spread footing foundation. It is
possible that the structure could be built in thtis loca*tion

without piles.




SECTION 1.4

PERSONNEL

The field work was performed under the supervision of
1. E. Thurkter, 3B.5c.
This report was written by J, Hilgour, P.Eng., P. Arkemsa,

P.Eng., and H,H.E, Lee, P.Eng.
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1.51 GENERAL PLAN OF SITE
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SUBRSIBEACE SESTIONS
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1.53 OFFICE LOGS OF BOREHOLES
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! I i v NS T : = : :
MEDIUM DENSE , GREY SILTY -~ T TN T T T 4 1450 {470 5 8 9/24 , 35 ; §S WITH SAND TRAP
o - i — : ‘ .
FINE & MEDIUM SAND SERSATE: | UL SN RS ‘ i
— : . t
- T - ; ! . ! ;
SOCME FINE GRAVEL -~ IR A S { { :
= i : : ! !
.85, 552 2248 — : i ; 1 , ; v .
— ; T [ ] PR ; ] [ REFUSAL OF CASING Y T, LU
: : i ; i ! REFUSAL OF CHOPPING BIT } AT 582
; : = I , : i PROBABLY BOULDER NEAR TiLL CONTAGT
: I te———— END OF BOREHCLE ; . SEDNRRRAN i R HIANEN : H ,
— ——s e — : : i BX CASING PUSHED BY, HAND
— — i : : . TO A DEPTH OF 43
— — ; i
— : R : ; ? x
, Ll b - i ! : ; i :
e K : - i ; H CASING G- 150
: : ; i i s ! i ; . ; - BX CASING 15 -552
T ; : ! | ; !
! . . H t : H
t 1T T ; i :
L ; | PR SO i ' . ; ? i b
' i e T f I i | i . | :
: : ; T : | | I v S N R
:f t . I i ! f i A 1 = ; ! i '
! ; ; (17 . | { i R e S
H i ‘ L i H - i H i
[ PO S e i N HE | ! i L L i i |




U M4I6 /58 | acaTion HWY 401 COLLINS CREEK

: HUNTING  TECHNICAL AND EXPLORATION SERVICES
; CLIENT _ DEPARTMENT OF HIGHWAYS -~ ONTARIO R

f
] 908 No
{

. BOREHOLE No. _4
| cooroinATES . STA. 238 + 08 40" L. OF cCL . . ' i SAMPLE _CONDITION
: : H I] B sitt Gy, el gravel idati - ! —
(collar)  — Detum GEQD. H g2 TE7s x — standord penetr. 2 s.5. C — - consolidation test 88 ~— splt spoon N undisturbed
i a4 W //7 clay [IGARARA vt a — vone sheor M — mechanical cnalysis ST — shelby tube = T Gidtorned byt
i BOREHOLE NUMBER - . 747 7l VAVAYN VY| o — pocket penetrometer T — triaxiol sheur TWP — thiiwalled piston Lol = epresent.
P oate ({startedy -MAY 27, 1958  [finisheqd) MAY 29, 1958 [ 7 sand K — permeability 0.8. — dicmond bit !
TR we i Type JUN. LONGYEAR D — U — unconfined compression
% H e oo — — e o e e e -
h BORING .06 ‘ FIELD TESTS LABORATORY TESTS
i i I <HEAR STRENGTH S AMPLES N i
i ‘ T PE ARE FOOT _— o R B
z | | . {TONS R!SQU ot) % T e = e
= ] L 12 "{2 No. 1+ CONMD | DEPTH Tree |RECOVERY 12 Y & R
< H i M =4 [ Il i
W3 36 DESCRIPTION : L { Vemeat T LENGT £4q Do | . &R
& : ISTANDARD PENETRATION TEST| ) jFRoM, O {iﬁg 7’""—;7}!:;:5\/6‘;; ] BB ! EMERKS
3 : { 8LOWS PER FOOT} i { | PO De g T g |
Cl : 20 40 &0 ; ; ! ! zw 3 ESE !
: : H ! —t : : ; ; - = 1
¥ 71 34, DARK BROWN __TOPSGIL T RN 11 : — ; . - s
| [ : Mw 25181 | 11/18 | - i 3" OSTERBERG
i TOP 3-4 FEET DESICCATED O : : i : :
LW T H ' H .
—— - . i | i ;
! 2 : 5! st | 18/18 | ~ oa w
: i . !
i i !
i . 3 100 -5 8T | 18/18 - ‘ “ "
i ; i i
SOFTYT , GREY 4 9% 1 ST | 1B/18 - H H »
) ' : ; i oy . VANE SANK UNDER WEIGHT OF RODS
i i : ! i i ] : .
e Eaapemmnm = ; SsuEy - |
CLAY —_ — I Pg . : { : ‘ : i : L i i :
S — 5§ 20025 ; ST 7 18/18 [ [OOSR S W, 3"  OSTERBERG
4 : i i i R - : 3
4 - : o . ; : N :
WiTH { ! T o
AR ST ¢ LOST | - : L w  (JAR SAMPLE RECCVERED
7.3 e : : o BY SICE SLI SAMPLER)
SILTY VARVES . : ; ; : — : s
i T ! 1 ‘ T L DO ; R
- T i 7 ~ 300320 ST ' 22/22 © =~ A T R " "
el . : ! { . ; - -
i : i ! : : { T T : !
: ! - i v ' : H R } t . . ‘ i
°. — t i 8 3503701 ST | 22/22 © - e i o “ o
r a2 — T ! : : i : N 7 7 ‘ ; { VANE INFLUENCED BY MATERIAL BELOW
- : oy N ; I RN [ .
i T : ‘ i fddt o
e ottt 1 s [ Tecoiss i ss osse s . i I
LOCSE TO MEDIJM : w T R I s L i : S
B R — : : : ! : ;
A R | 1 i ; : U] T
: N . ; i : L
SREY S LTY e k] i TS T11T]]i4s0is651 s 5 | 18718 i 18 ; i [
- : - . N i i I 7 ™
- : % :
] FINE 8 MEDIUM SAND © . ; : ; : ;
S : i 500 ; SIDE SUT | : SAMPLE TAKEN IN CASING AT 48° F
T : 1 i : i ! ; : ) : 200 BLOWS ON B X CASING FOR | PENETRATION'
R - { . i : : ! .
- T i = T j ' . 7 s r
DENSE GREY TiLL T ! . : B h ! : i : R R
‘ - 2 540 560) 0B | 16/24 | ~ e - S
. TR SO i ‘ ; z — A DU A
L enn  OF BOREMOLE - ‘,:w““:' : ; i i ! - i
) et : : i ‘ i L
Y i B H i i .
; : ] ‘
: ; i i :
; -t i i 5 : H  CASING o - a0
; : : - : I P BX CASING 40 - 54°
e I S ek s ! ; ! !
- : i : '
i ; : ; \ i : : i i
i ; PRI T DU ! : : [ i ;
} 7 3 R H 1 H : H : |
; ‘ : i i
T : P { i
EERE I i ' H i ;
‘ ; bty i : ‘ ’
; ! ] 1 ! ; i :
: i ; : : ' : i ; i i ; i
i bt s . 3 ! [
! B ! . : i E N |
| D , i | | o |
i i { : : : :
i . : H : : 1
i . e i i ! { i i . 4;




h

: D403 Ny HAI6/8B LOCATCN HWY. 401 COLLINS CREEK : ; ; i S EWOLE
; L0 HUNTING TECHNICAL AND CORATION SERVIGES - BOREROLE s 8
D CLIENT DEPARTMENT OF HISHWAYS - ONTAR, . : : . L | ) N .
_ ; Sra. 238+ 20 2 L. oF L. i SAMPLE CONDITION
. 2795 Loz — Dutnm G6EC . x — standard penetr. 2 s.s. £ — consolidotion test S5 — split .spoon undisturbed
l o 5 s — vone shear M — mechonical analysis ST — snelby tube e T ggﬁg‘-;gdew;
=‘JL"MBE‘N - ) LA L [CATAYATAS o — pockel penetrometer T — trioxial shear TWP — thin‘walled piston reprergnt.
L ZeTE (started; ( MAY 20,1888 iigicnag, MAY 24,1358 i | sand m fiil K — permechiitty . 0.8. — diamond bit fair
Cms e . vvpp JUN. LONGYEAR e : = U — unconfined compression est :
I SRR G LO06 FIELD TESTS LABORATORY TESTS
: i i SHEAR STRENG & | PLgs
) ) : : {TONS PER SQUARE FOOT} ' gy ] ATTERBERG £ -
' - [ : ;}2 i lsl/z TYPE + RECOVERY ‘9 81 LiMITS wp X—0C wi [ o q
: o ; o : :
H L b - < HE @ o 5 3
. e e {STANDARD PENETRAT:ION TEST E S e— waTumaL P B 2 i REMARXS
; ; P ; ; ) 1 i : . !
i ; ; ' 1 BLOWS PER FOOT) i ¢ oo WATER CONTENT | o | E
! | ; ; 20 a5 & = b 5 2
12795, ) 1 1 1 o = 30 €0 62!
s RPN f K] :;,,_,DARK 3ROWN  TOPSOIL . ss | 3/18 ¢ 4 L. ! ‘ T i N -
: / ' TYoP 4-35 FEET f : 5
: ~ 7 H H i
— swi o L/ DESICCATED st t &/i18 | 5 ‘
- B e e A P e e L B ' ;
i pay : P
SOF T sT 16/18 | - ; PUSHED BY HAND
i !
N : T i .5 M : - Cxt o
C R E ¥ L oAy , e bl , ST . 8/ie | 13" OSTERBERG
+ : i H H :
I : : i : i
, . i 5 1%-0 2051 ST . 17 /18 - i :3" OSTERBERG
T - —_— ! ; ! i
WiTH i R R ; : ; ; i
1 ; {
& '24-0°255; ST | 18718 | — i 13" OSTERBERG
- oo : : ; | : : :
T R SRR A : : ;
St i { ; ; ; :
SILTyY JARVES 2 P SN S S HA S i : : : ! :
TR NN T I A N L7 -290?30‘5 ST ! LosST : - . ! : 3" OSTERBERG (JAR SAMPLE BY SIDE SLIT)
- : TR SR B ; | d : : : : :
LA_A_ I I A i H : ; ! | . :
: : MR : ; i : i i i :
O : I 330355 | ST tost | - ‘ { 3" OSTERBERG e
RN ; - ‘; j i !
; ! ; ! :
: ! i i i i . ¢
; + + T ; : i N
e —— 40-51 5T | LOST | - i 13"  OSTERBERG = u “ “
. C 1 il it i X ! : 1 i
AT A ; ! i i | !
T T H ¥ i . i
j il H ! ' B
R e : : : : las-5 1 sT | B/18 U N
; f 1 — , ] I I
R 480 | ss ' 22/28 | - : TAKEN FROM CASING |
S [ i i : R t : 3
LGOSE TO MEDiUM DENSE romemmme i : : ERINETR
R DR T i b Lo
G REY SiLTY —— 1 bt — ) l
: ™ L A o o
FINE 8 MECIUM SAND . ; T 55.C SIDE SULIT SAMPLE PR S :
: IS A — — :
s N Ll ; i — — |
- IS RN I ——; ; SO —
— — SN 592 | $8 T T ; ‘
: I . i i | I b TiLL CONSISTS OF SILT 8 FINE SAND
VERY DENSE GREY TiLL _ ot iy 550 | o8 ; B e S : i WITH TRACE OF FINE GRAVEL & CLAY
R : o : I P
(SEE  REMARKS) = by i} i S ; i
S ; P L - ! : . " i
: - T T = : A N : :
- —t t | 4 I i P N h
— : _____END OF BOREHGLE N i i i ‘* L s jf P cas 5
R f : H i i H H i I : | . B —
Sy ‘ - — : ; | b — -y A H ING 0 — a5’
- e b ; ! : SR ~ : [ BX CASING 45— 59
— - , i : : i i ; = 1 : [
- - it i : ; 3 + . . :
i H + . Lot : i i N N H . N
H . § : N L Ly i f H i i
i P i | : ; - ; i | : ; ‘ P i
~ - ; ; ‘v : - E * . : ; Loy i
; : : [l { [ : i 1 . i
: { v — i | { — 1 A N B
: H | T g ¥ e i t : i
{ ! b : ! | ; : s I I N B
= ; 0 - e I R b _ { i i i : LN S .
g




H4i6 /58 ooy
DEPARTMENT

CROINATES

280-7

HUMBER
MAY 31

STA. 238 + 33

(ON HWY. 401
oF

37 RT.

(coitary

COLLINS GREEK .
HIGHWAYS -

ONTARIO
oF CL.

Dotum GEOD.

&

s 12588 [ finrshed)
2 TYPE JUN. LONGYEAR ( SKiD

JUNE 3,

MOUNTED)

HUNTING = TECHN:
,"ly" /d clay [RAAAAT

1958 7 gond

gravel

peat
ot fill

GCAL

x — standord penetr. 255,
a — vone sheaor

o — pocket penetrometer

RATION

CRAZTO

consotidation test

mechanical analysis

trigwial shear e
permechility

unconfined  compressicn

 SERVIGES

S8OREHOLE No. 6

: SAMPLE CONDITION
spit spoon

- shelby tube
thin weiied
dicmord bit

o — undisturbed
__. disturbed but
oLston represent.

fare

-— fosi
_

: LOG H FIELD TESTS LABGRATORY TESTS
’ i SHEAR STRENGTH S AMELES ) R I
. (TONS PER SQUARE FOOT) . : S WO S - ATTERBERS | ! l
; Caf ; /2 ! i'/LZ N>. | COND. | DEPTH | TYPE { RECOVERY =x 8 LIMITS wp Xx—o0 w! f & o+ i
: bes s DESCRIPTION : ; . | LENGT Ea ' o REMAR
.- - ; STANDARD PENETRAT.ZH TEST : |Fqw e '%‘%—é; 5 e — waruma . N REMaRKs
; PEL ! i ( BLOWS PER FOOT) P PR S g WATER CONTENT P
| T | 60 ; iz Z oo
i H i i i k ] ! . :
i 2807 ¢ H | T i H 2 . i
i EEFAN Y-t 1o 55y - 7t DARK T — — et [ 4 [, S
: - *pfr;/ : 4+ i §3 24/%3 717 e ! I
I R , Tor 7 ' : P
gy e ; z ; i
sw.L:;/vé/r—‘—————-—— — 2 | 40 601 sT | 24724 1 - :
wukE 6 L AL RN : ; : ;
;// " T i i ! 5
: , L ' : s 9005 sT ; 14/18 -
: : ; ; S V ————d ! ! ‘ ;
AX ; T ; : ; j . :
7% ; L R : ; : s : i :
AV : : . : : : : : :
, /// sorT L = 0« Mo ssl st oost - |
4 . : ! H R ! i |
Y T ipbelo s &-oliTs! sT ! 18/18 1 - ;.3 OSTEREBERG
= 7//‘/ : T+ o o : 7 Pl
i : w ; - ] i ; :
- A . GREY CLAY - = i : i i .
. A T T : & 2000220 ST 2t/24 P i §
= AV — - P i P
: // 4 WITH ottt : :
// ; 4‘1.' SSs 2&/24 - -
P g A4 ; R : . i
// SILTY VARVES : R E —
/ // — st | 21721 - : : ey 3" OSTERBERG
//// AiA : ; : l
- A 4 L-—a — — : ] - 18718 - i _PUSHER BY HAND
— A —Ek T i T [ B i "
. Al T i i : : : ;
- i i
40 | A i : : ! - i ‘
= 4 // R I A P10 ] 4004151 ST i6 /18 - ;,
o A : : :
— / / A i [ i
= A v S
)/. - : by ft M45~0 470 S 8 : ; PUSHED BY HAND :
2328 . A Yie . - - P e .. VANE SHEAR AT 47-S INFLUENCED &Y
IR : HRA, T : . MATERIAL  BELOW .
I MEDIUM DENSE : SRy —— Mscols2c! ss
. GREY SiLTY i ’ 1 i
.85 : i :
— FINE & MEDIUM SAND - - _ !
: ‘ e SRR TS 580 600 - - : -
28T ! S SO S S O S A B
g 2178 g X4 4 deta le2s | ss | 14a/14 95 REFUSAL ON S§S AT 629
529 T ; R ~ — ; :
: ! : T : { H - '
i o END OF BOREHOLE —t : . : : ey - M CASING 0 — 40
: i ; : ! : : : ; = 8% CASING 40 -818'
i . : ’ N i -
: ‘ 1 , ‘ i . - ‘
e —= a \
g e : ! ; ; : ] { LX TILL CONSISTS OF SILT & FINE SaND
: ! i : : : : ‘
; - ] : i ; WITH TRACE OF FINE GRAVEL 8 CLAY
i i 1 T H H
! j ] | ! L
| . i : i H
§ - EREREREE | | ;
R LT Lo o S i




H416/58 LOCATIGN HWY. 401- COLLINS CREEK -
__DEPARTMENT OF HIGHWAYS - _ONTARIO
STA 239 + 86 cL

surface) _ Dotum BEOCD.
NUMBER - - - .7 A
JUNE 4, 1958 (Tinished; JUNE 5,

Typg JUN. LONGYEAR  ( SKID

Mo

2808

ccollar: -
ExQLE
tstoriady .

Ne. .. B

1958 !
MOUNTED)

HUNTING

T [TTHIE sut

—

TECHNICAL

v
o grovel x

RAARARR] pect o —

; sand

LOG

FIELD

AND

standard penetr.” 2 s.8.
vane shear =

. pocket penietrometer

EXPLORATION

ox-Z O

SERVIGES

— consolidation test
mechdnical” analysis g
— trioxial shear TWe
— permeability
— ungonfined

compression

BOREHOLE No. L.

SAMPLE CONDITION
split spoon
shejby tube
thin wai'ed piston
diamond bit

TR imtunmed ot
1 — ;epresent.
air

‘ TESTS LABORATORY TESTS
i ; SHEAR STRENGTH S AaMPLES :
! z | {TONS PER SQUARE FOOT} - - 7315 ATTERBERG :
5 i 1 1/{2 . I!,I’z No. % COND. DEPTH TYPE | RECOVERY T ‘:; § LIMITS Wp X—0 w! :
¢ > LO5 DESCRIPTION - Ea 3
i 5 i STANDARD PENETRATIGN TEST FROM] TO E“%%Tm__ﬁ~g; & | e— watumaL REMARKS :
; z i { BLOWS PER FOOT) RTINS e WATER CONTENT :
i : S t 2w F i
| : H 20 & W i
[ 2808 1 ; i 1 i CO ;
Ve {2y9:BT % : DARK __TOPSOIL Tl T T-T SN S -
i H 1 H i H H |
LA i TOP -4 FEET DESICCATED N : i
B i : i /_1(._ — e e e e e ial i . z
:G'W'L'7 7/ 51 : TTT y :
GuNES LA LA : ; : T ! HHI] 5070l ss 24/ 24 H SLIGHTLY  SANDY !
'/'v f i ; ; . i
P ; P | : ! ! T . 1 1
iele T i | . : | ’
g8 SN A | L o "
g : [ i : | : H [N : i
yare soFT T } i | : ! 1 3
A 4 e aR R ; i 2 jiso i7o i sT | 22/22 | - ; 3" OSTERBERG :
; : ; : i i | ; :
1 IR i ’ P : : H :
: W GREY cLavy I A b : : ; : ; :
: = : ; ; ‘ ; i !
4 //; I ; 3 Maoo 220/ ss | 28/28 | - P PUSHED BY HAND
% WITH - ! ! : [
yave 1 7 H H ! ; i
%% : o . ; i i ! :
: A A T sl ! : ' i i ! !
: ‘ ; / SILTY VARVES L i ; ; : ! i ! |
Czo Ay é s RN % é ; ? ':
— . : | A : ' : I 4 . 3004320} ST | 24/24 - : {PUSHED BY HAND
= A, D : j T i
. '/ ! : Ll i ! ] . .
35 P g i i i ¢ i H ! i
— iV '; : : : o f ; :
H L : i i ; !
- 4 : H - ; : ? ; 1
_ i i i i i [ ! T
o " I : T i i ! ! T i :
! i : H H i H N § 3 H
. A/ H T ; 3 } 400420 ST | 248 /24 - e | i {PUSHED BY HAND , SOME SMALL
435 237.3° , T P ! ! H g ISTONES IN SAMPLE
34-5 ° 236-3 ¥.8 VERY DENSE GREY TILL i1 H H i T -
E END OF BOREMOLE NI R BEMNES N AATOS AR I : o ! ‘
- 1 [ | 1 i ' i T ! 1 ! :
. A_%__" _"’.N__w I R : B 1) T T i :
S50 ; ; H : R HIRN R ; .
; - i i H : ; ; HR NI i i : :
: i il 1 | i ; T T ! ! : !
| i T T - H : : F =¥ T 5 : .
H : i i : } ; | ; 1 11 g T { i :
5 — b IR ! ! : i R R RN RIS T :
- i TEREE : ; i i 1 I : H CASING TO 18
: ; ; ; : : i : ; — 1 ‘BX CASING TO 445
! R R ¢ ! i | . T :
; : M : : | : { ; { :
i : : : i ! Al i ! ;
- . ! ; ] R I P
. : ‘ ! i i { I RN 4 i :
‘ : : ‘ ' i ' ! T [ :
. i 7 j ; R (N i [ :
i i : ; Ll . i Ll i B ] ' ;
§ H i ! i P H : i i T H
H T T i i i ¢ - 1 }
H | : R o § i i | }
: . . i ; R : z A |
sl ~ ; ; ‘x 1 f | A Lo
, : : i : ' T i o :
: i SN : ! : i ; P i
i i - ; . : i L |
; ' T : : ; : : i i : :
‘ i NEBPER T o : ! I i i
: t H - T i H ! H
f ; A ; - ; l - : ;
‘ ; : N § i IR § \ ! i
e " i fedd b I ; ; ] !




;R NN

. HA6/58 oravio
DEPARTMENT OF
_STA.

HWY. 401 - COLLINS GREEK
HIGHWAYS -  ONTARIQ
2'RT. oF CL.

HUNTING TECHNICAL

:H,EHILE sitt r—i =, gravel

[

COORDINATES

235 + BD

v.(surf 2800 cotior;

Datun GECD. X —

AND

stondard penetr. 2 S.s.

"EXPLORATION

SERVIGES

consolidction test

spiit

BOREHOLE No. 8

" SAMPLE CONDITION

C - S — Spoon - ;
- - . d — undisturbed
g A — vone shear M — mechanical analysis ST. — shelby tube :
. . 17 clay RO peat s echan s T " . . disturbed bui
REHOLE  NUMBER - - 8 - - W Y bhovonaand P — pocke! penetrometer T — ‘triaxial shear TWPR — thinwalled piston m represent. ;
istarted,  JUNE §., 1958 '(finisheg) JUNES, 958 Tl send  RESE fill K — permeability 0.B. — dioimeond bit = ‘*géft ’ '
e P ] . ; — !
2 TYpE JUN. LONGYEAR ( TRAILER MOUNTED) u unconfined  cempression - :
SBORING 36 ! FteELD TESTS LABORATORY TESTS
+ 4
: SHEAR STRENGTH S AMPLES ' 1
{TONS PER SOUARE FOOT) o - =~ ATTERBERG
12 ! ";2 No. | COND. | DEPTH | TYPE | RECOVERY 55"%‘ 8] LiMTs wp x—0 wi :
BESSRIPTION : : ‘ e CHE noTH REC. i 2 & REMARKS :
STANGARD PENETRATION TEST . "h‘“iz ~ u':ms—;mr;g W ®&— NATURAL -
[ 8LOWS PER FDOT) : [ WATER CONTENT
i H 20 40 66 ; H ' 2% o :
| 2500 : { ; ' - . B
k0 127907 X ; DARK  TOPSOIL L : : : "
- © TOP 3-4 FEET DESICCATED = ; : {
,; i | i !
£ H i : H .
iA 1 [ W.0. - fo- FROM LARGE CHUNKS OF SOFT SILTY CLAY
: £ RIS ISR ! : PUSHED UP IN CASING BY WASH WATER
4y SO0 FT, - —— ; | = =i PRESSURE
% - - : — i i o : — 3" OSTERBERG
— A - : i T2 1150 1701 ST | 20/20 - et
- AV ¥ . i ; : : |
- T3 i : ; i
T 7 e ¢ REY C LAY s . i 1 ! I H 5 H
iR : 3K ! 7 - j H i : : i : :
- d e o oo ; ! o
: /i L N - . i L .
T as % WITH E + : ; : : =
L/ . i ; s i ! T
= / i H T : ; ! .
. : V Choa i : ‘ : ; : !
, W . T S |
A ) SILTY VARVES R i ' : t - 4
— A 4 ‘ ; : — 3 0330 ST | 24/24 | -~ — N : PUSHED BY HAND
— ; : . : i : i T ' H ;
. 34V i - ‘L R : i i Do
e $%9% — - S ~ - :
_ A ¥ R 1 ‘: N ! : \ ! ¥ ; ‘
- 8% IS M - ' by i “ o IREEEEN 5 *
s — }‘ ’ P -2 i RN NERE z
RSN = ! | ; ; — |
-l L | i i ! [ {
. i ; ! i ! : I T ! ‘f
b i : | : H Hil | i
L b, .8 1 H ; i . : il H i
P ' i : f e by
S i ] : ; x a = o
i T T | i i ' ; H H v 1 i ' ' .
‘ i L ' P : ! :
i : s ! i et ! i
ot . g : . ot b INFLUENCED BY FINE GRAVEL BELOW
S— : . = : s : : s oINS AU S S S
GREY MEDIUM SAND i T : ! : : i T ™ b
WITH FINE GRAVEL : ~t : i ; i i — - - P ;
WiTH SILT POCKETS ; T4t } : 1 ) T 1 T H :
T e ; A - e e o i = g - o
VERY DENSE GREY TiLl — ' : ' : : . : : :
! H i i [ 1 [ !
i i i i ! : I L ‘" H CASING 0- 15"  DRIVEN
— : | . : T i r Lo : TN
— END OF BOREHOLE : i ; ! } ; L {BX CASING 15 PUSHED BY HAND
) . : b : i1 'BX CASING 31'~58  DRIVEN
. - : : : ‘ o Py
- : : ; : | ! : |
- i L H i i : T l ! : :
= ! i I : ! i ! ! S B Pl
= ; T : ; | | i A I P
— ; J T ! | i (RN 1 |
:' : i ‘ ; e 1 i i
- i - | EERSAEREEELE L
SR 5 A SR . | — 1 Lo
T : : T T i i H i T T i | ; :
I ; ; i i i ; : i ] | ! :
; : ; . § 1 a : i P
i : R B il { ! i i . i i i




1.54 SCIL CLASSIFICATION CHARTS




HUNTING TECHNICAL & EXPLORATION SERVICES

1450 O'Connor Drive Toronto, Ontario
SOIL TYPES
The following system.was used in classifying the various soils by
name ¢
1008
Predominant
Material
S0Z
And
Log -
With
257 1
Same
102 7
Trace
0% -
Example:
Medium dense grey silt with fine sand

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

Unless believed to have a significant effect on the soil characteristics
the minor scil 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 characteristics (e.g. penetration
resistance) is quoted first, followed by the colour and finally the

descriptive name based on the mechanical analysis,.



HUNTING TECHNICAL & EXPLORATION SERVICES

1450 OiConnor Drive

Terontoc, Ontario

CLASSTFICATION OF SOILS FCOR ENGINEERING PURPOSES

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

In the field & soil is generally 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.

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,

In the system described below, the soils are first

Penetration measured by dropping 140 1b. hammer 30" on 2% 0.,D, split spoon

sampler,
Identification Classification Criteria
{S0il 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 <o 2.00 Tons/Sq. Ft.
Very Stiff 2.00 to 4.00 Tons/Sq. Ft.
Hard Greater than L.00 Tons/Sg. Ft.
Density
silt Loose Less than 80 1bs./Cu. Ft.
Medium Dense 80 to 95 1bs,/Cu. Ft.
Dense Grsater than 95 1bs./Cu. Ft.
Relative Density- Penetration Resist,
Sand Loosa 0 - 304 0 -~ 10 Blows/Ft.
Medium Dense 30 - 60% 10 - 30 Blows/Ft.
Dense 60 - 90% 30 - 50 Blows/Ft.
Very Dense 90 . i00% Over 50 Blows/Ft,
P4 Penetration Resist,
Gravel Aoocse- Less than 30 Blows
Derse Over 30 Blows/Ft,
Hardpan Cemented on partially cemented sandy gravels,
sands; gravels with or without some clay and
silt and having unconfined compression
strength greater than 5 tons/Sq. Ft.
F11 Organic Very Loose 0 -~ 4 Blows/Fi.
Incse 4 — 10 Blows/Ft.
Medium 10 -~ 30 Blows/Ft,
Inorganic Dense 30 - 50 Blows/Ft.
Very Dens= Qver 50 Blows/Ft.
Unconfined Ccmpressive Strength
Peat Very Soft Less than 0.30 Tons/Sq. Ft.
Soft 0,30 to 0,60 Tons/Sq. Ft.
Stiff Greater than 0,60 Tons/Sq. Ft.
Density
Organic Loose Less than 30 1bs./Cu. Fte

Silt (Mack)

Medium Dense

Greater than 80 lbs./Cu. Ft.




LABORATORY TESTS - INTERBEDDED SILT AND CLAY STRATUM

Unconfined compression tests together with classification

tests were conducted on 4 samples; including the two samples

tested for consolidation. The results of these tests are

listed below.

ilole 2
Sample 3
Depth (feet) 10=-12

Natural Moisture Content (%) 66.9

Liquid Limit 50.8
Plastic Limit 21.1
Plasticity Index 29.7

Compressive Strength

Undisturbe. {(p.s.i.) 3.0
Remolded (p.s.i.) 0.4
Sensitivity 1.5

25-27

77.9

54.9
24,6

30.3

6.4
0.5

12.8

4
7
30-31.5

67.5

49.0
21.7

27.3

6.0
0.5

12.0

5
4
14-15.5

46.3

37.6
16.4

21.2

4.5
0.5
9.0



CONSOLIDATION TESTS

Two consolidation tests were completed on separate

Oste-berg samples from the ‘clayey" strata.

these tests are listed below.

The results of

Hole 2 5
Sample 6 4
Depth (feet) 25-27 14-15.5
Specific Gravity 2.72 2.74
Compression Index Cc 1,36 0.52
Natural Water Content 78% 46%
Load increment of

500 - 1000 p.s.f., Cv = 0.0174 0.0202
1000 - 2000 p.s.f., Cv= 0,0087 0.00726
2000 - 4000 p.s.f,, Cv= 0.0134 0.00387
4000 - 8000 p.s.f., Cv= 0.0033 0.00608

The consolidation (load and umioad) relationship between

applied pressure (P) and log e (void ratio) is presented

overleaf.
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1.55 PHOTOS OF SITF
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General View of Site Looking East From
Sta. 235+75 Approx.
Drill Rig #2 Set Up at Hole #1

Soft Grey Interbedded Clay and Silt
Extruded from H Casing by Wash Water Pressure
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