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Water Levels established at time
of field investigation. SEFT 1967

NO. |ELEVATION [ STATION IKOFFSET
1 276-3 2486+97 laa'u
2 276-32 486+29 | 83*1LT
3 276-2 486+19 (355" LT
4 275 2 491400 g

5 275 9 485490 q

5 274 9 487407 | 36 RT.
7 2759 488+09 |325 RT.
8 2747 490+93 | 28" RT.
2 2757 490+05 137" L7
10 274-8 490+67 , 52 RT.
1 276-0 488485 [325' (T
12 | 276-9 487489 | 567 LT
13 | 2745 491+17 | 69 RT.
14 2756 489+10 [285' RT
is 2752 490+15 38:5'RT

— NOTE -

The boundaries between soil strara have been established only at
Bore Hole locations. Between Bore Holes the boundaries are assumed
from geclegicat evidence and ™ay be subject to considerable error.
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DEPARTMENT BF HIGHWAYS ONTARIO

MEMORANDUM

o 1:;.}; ﬁz:—e B. B. . B&Vi S,

" From: Féundation Section,
Bridge Enginser, . :

Meterisls & Testing Div.,

Bridge Division, o - Boom 107, Lab, Bidg.
Admin, Bldg. : 2 v b 196
Attention: Mr, S. McCombie Dare:  Fovember 7, 1967
Our Fie Ree. I rEPLY TO imss T dEE E
o 7196%
Suassct:
' s - -
FOUNDATION INVESTIGATION REPORT
or
Proposed Crossing at C,P.H., 2and
King's Hwy. #2 - Prop. Revin., Line'a’
Lot 33, Con., B.P.
> Twp. of Sidney, Co. of Hastings , L
District No. 8 (Kingston) A -
. HQJQ 6?-?(3)-91 - WOP. 3-63
‘ Attache:d, we are forwarding to you, our detailed

foundation investigation report oz the subsoil conditicns
exlsting at the abtove structure site,

We belisve that the factual data and recommendations
contained therein, will prove adequate for your design
requirements, Should additional information be required,
pleas2 do not hesitate to contact our Office.

o .
: éé%?z;k7L¢44zﬁ?L&iﬁ
AGS/¥3eF A, G, Stermac d
Attach. - : PRINCIPAL FOUNDATIC!! ZHCINEER
ec: Messrs, B, R, Tavis (2)
H, A. Tregaskes
D. W. Farren
S, J. Markiewlez
E, A, Cash
J. E, Graspler
8. Scott
B, 4, Singh
‘ Foundations Files

Gen, Files
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FPOUNDATION INVESTIGATION REPORT
For
Proposed Crossing at C,P.R. and
King's Hwy. #2 - Prop. Rev®n, Line'A!
Lot 33, Con., B,F.
Twp. of Sldney, Co, of Hastings
District No. 8 (Kingston)
HOJ. 6?-?(3)-91 C - HQPO 3-63

1. IRTEODUCTION:

A reguest for a foundation investigation at the site
of the proposed crossing of the Canadian Pacific Bsilway and
King's Hwy. #2 - Proposed Rev'n, Line 'A!', was received from
Mr. G, Scott, Regional Bridge Location Engineer, in a memo
dated Sepiember 11, 1967.

Following this request, a field investigation was
subsequently carried out by the Foundation Section to determine
the subsocil conditions existing at the site.

This report contains the information resulting from
the Tield investigation, together with recommendations pertaining
to the design of the propossd structure foundations.,

The field work consisted of 15 sampled “oreholes, The
locations and elevations of all the test holes are shown on
Dwg, 67-FP{R)~91A which accompanies this report.

2. LCESCRIPTION OF THE SITE:

The proposed structure site is loeated west of Belleville
City limita,

The surrounding area is flat and partially built up.

Certain portions of the site investigated appeared to
be soft at the extreme ground level during the time of the
investigation.

Physiographlcally, the site 1is locatec in the region
referred to as Napanee Plain,

Ocntsd. /2 LN N




3. FIELD AND LABORATORY WORK:

The field work consisted of 15 sampled boreholes,
The locations and elevations of all borings are shown on
Dug. 67-F{R)-914A which forms part of this report,

Boring was achleved by means of conventional diamond
drilling equipment., Samples were recovered by a split-spoon
sampler, and the number of blows requiréd to drive it was
recorded, The energy used in driving it, conformed to the
requirements of the Standard Penetration Test., Rock samples
were obtained by the use of an AXT core barrel,

The samples were visually examined and classified at
the site as well as in the laboratory, Tests were carrlied out
on selected samples for classification purposes.,

Laboratory and field test results have been summarized
on the Record of Borehole sheets and are included in the Appendix
of this report.

4, SOIL TYPES AND SOIL CONDITIONS:

h,1) General:

Subseil st the site consists of about two different
deposits overlying limestone bedrock, In general, the conditions
are fairly uniforz over the whole site investigated, but somewhat
variable in depth,

The boundaries of the different types of deposit as
determined in the boreholes, are shown on the accompanylng Record
of Borehole sheets and the estimated stratigraphical profile
contained in Dwg. 67-F(E)-914 is based on this information,

From ground level downward, the various soll types
are as fellows:

GOnt'd; \/3 * 93
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4, SOIL TYPES AND SQOIL CONDITIONS: ( cont'd.) ...

4,2) Silty Clay to_Clayey Silt -
¥With Sand and Traces of Gravel:

This deposit extends from original ground level at all
borehole iocations, for depths ranging from 5 to 10 feet, -

The chlef components of the material were found to be
silt and clay with some sand and traces of gravel, Typical
grain-size distribution curves are included in the Appendix of
this report. Based on the results of laboratory tests, the
physical properties are summarized as follows:

Liquid Limit 284 to 52%
Plastic Limit 13% to 29%
Natural Moisture Content : 174 to 45%

e

The 'N* values ranged from 10 to 45 blows per foot,
The consistency may be deserlibed as stiff to hard,

4,3) Sandy Silt to Silty Sand:

This deposit underlies the silty clay to clayey silt
stratum at all borehole locations with the exception of B.H, #7
and B.H. #9. The thickness was found to vary between 1.5 and
6 feet,

The material consists of a heterogeneous mixture of
2ilt and sand with vearying proportions, and some gravel and clay.
Typleal grain-size distribution curves are included in the
Appendix. The natural moisturs content ranged from 7% to 13%.
The 'N! values varied from 61 to over 100 blows per foot
which indicates a very dense relative density.

cont'd, /u ase
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4, SOIL TYPES AND SOIL CONDITIONS: (cont'd.) ...
4,4) Bedrock:

Limestone bedrock was encountered in all boreholes
by obtaining AXT-size core samples, The limestone 1s dark to
medium grey in colour, hard, medium-gralned texture, and shows
numerous small shale partings throughout.

The depth to the bedrock varied from 6.5 to 13 feet,
Reference should be made to the RBecord of Borehole sheets for
bedrock surface elevation encountered at different locations,

5. GROUNDWATER CONDITIONS :

The following groundwater levels were o¢bserved: -

B.H, #2 - 4,8' Below Ground Level - 6 days after investigation

3 - )4'.2' " " " - 6 ] " "
4 - At Ground Level -5 n s
5 - 4,3' Below Ground Level - 5 * n "
6 - L".s‘ - " L - 5 ” f n
7 - 4,0t " u " -5 " " "
9 - 2.8' " n " - L;, " ” "
11 - 4,41 " u n -y n " "
13 - At Ground Level -3 m " n

6. DISCUSSION AND RECOMMENDATICNS:

It is proposed to construct & S-span structure at the
proposed new crossing of King's Hwy. #2 and the Canadian Paciflic
Rallway, just west of Belleville,

The maximum height of the contempiated approach fills
is in the order of 30 ft. above the existing ground level,

The subsoil at the site was found to consist of clayey
silt to silty clay with sand and traces of gravel, followed by a
granular type deposit which is underiain by limestone bedrock.
The depth to the bedrock varied from 6.5 to 13 feet,

cont'd, /5 e
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

Due to the prevallling subsurface conditlions, 1t 1s
recommended that the plers and the proposed retalning walls
be founded on spread footing type foundations placed directly
on sound bedrock. The rock surface on which the foundation is
to be placed should be carefully inspected before placing the
ecncrete and, if any serlous cracks or weathered conditions are
apparent, the excavation should be carried down to a level where
the rock is relatively sound. Up to 10 tons per sq. ft. may be
used for design purposes. It should be pointed cut that in
some cases, 1t would require up to 13 ft. of excavation,

Since the excavation will be carried below the observed
groundwater level, & dewatering scheme should be employed. The
most suitable method under the preveiling conditlons, appears to
be utilizing sumps from which the water can be pumped out,

The proposed perched abutments should be supported by
means of piled foundations. For this purpese, steel H-plles
driven through the fill to the bedrock are believed to be the
most practical., The marxrimum allowable loads for the particular
pile section adopted should be assumed for deslgn purposes,

Due to the presence of soft material in the exireme
upper portion of the clayey silt to silty clay deposit, it is
recommended that alli the soft material be removed within the
entire construction area prior to placing the fill. The stripping
and backfilling should be in accordance with the current D.,H.O.,
Standards.

If the recommendations are followed, no stability
problems are anticipated for the approach fills provided with
2:1 stendard slopes.,

conttd, /6 ese



7. SUMMARY:

A foundation investigation at the proposed structure
site is reported. )

The subsoil at the site was found to consist of clayey
silt to sllty clay with sand and traces of gravel, followed by

sandy silt to silty sand with some gravel and clay, followed by
limestone bedrock.

It is recommended that the plers and retalning walls
be supported on spread footing type foundations placed directly
on sound bedrock. The perched abutments should be supported on
H-piles driven to the bedrock,.

4 dewatering scheme may be required,

All soft material should be removed within the
con: ~ ‘uctlion aresa,

No stability problems are anticipated for the proposed
approach embankments,

8. KISCELLANEOUS:

The field work was carried out from September 18 to
September 22, 1967. The equipment used wasz owned androperated
by Master Seil Investligation Ltd., and Canadian Longyear Ltd,

The field investigation was supervised directly by
¥r, P, Payer, Project Foundation Engineer, who also prepared
this report.

The report was reviewed by Mr, K. G, Selby, Supervising
Foundation Engineer.

Hovember 1967,
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DEPARTMENT OF HIGKWAYS - OMTARIO

RECORD OF BOREHOLE NO.: FOUNDATION SECTION
MATERIALS & TESTING DIVISION
son __ E7-F(B)-91 LocaTion Sta. 186 + 93 k6! I, oRiGiNaTED By _FP
we _ 3-63 BORING DATE Sept. 18, 1967 comPiLED BY __ PP
oatum____ CGeodetic BOREHOLE Typg Washbore, BX Casing CHECKED By LR
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFWE SAMPLES w | BLOWS 7 FOOT PLASTIC LIMIT wp N
5 ol 2 . , , . A WATER CONTENT —w x
dl g1 | £| ¢ [sWEar sTREwGT S F. we . w 32
. . | e e
:———é’;: DESCRIPTION gl2lelel 3 8| REMARKS
tEr 3| -3 WATER CONTENT % Y
276.3] Ground Level 5 a| @ 20 w0 60 |8 _|er.sa.si.cl
C.0; Clayey silt to silty ;’/
clay with Same sand. ? —t5s ol y272.2
o ie 5
268.6 Stiff to very stiff // 5188 T 27 = 022 L2 34
7.7i{8iliy sand to sandy sif.  P—SS—RHA o
7.7 ?’iigys&ea?agr. tggce - 18 36 36 14
26;.3jof clay. Very dense { s
12.¢ . i
Limestone 5 lge AXT
1008 266
Bedrock 6 |oo It
254.3 " bog

22.01 End of Borehole
250




FiahRm US-MI=IcS VEFIVE RePURTI UN S0 EBAFLURATION

s6-8545 ‘ ' ‘

‘::"““ OF&M“““:;:;:;GN RECORD OF BOREHOLE NO. 2 FOUNDATION SECTION

Jop ___67-F(R}-91 LOCATION Sta. 486 + 29: B3¢ Li.

ORIGINATED BY _IT

w.p ___ 363 BORING DATE Sept. 19, 1967 compiLep By PP -
— _ I s
paTum_._Geodetic POREHOLE Typg _tashbore, BX Casing CHECKED BY _ 7%
DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT o
SOl PROFRE SAMPLES —{ 4 |BLOWS/FoOT PLASTIC LIIT wp .
5 gl 2 ) . . , \ WATER CONTENT ——w x b
2l « 2| g |SHEAR STRENGTH P.S.F. wp v wp 38
ELEV. L] W ow N D Wl REMARKS
DEFTH DESCRIPTION A EIREE-2 3
el 21 =131 Y4 WATER CONTENT % Y
276.8| Ground Level o 2| @ 20 Lo eo PC.F.
0.0| Clayey silt with f?f
traces of sand. //I T 1S5 132 o y 272.0
2704 Hard (47 S5 T36 270 o — =
€.L|Silty sand with some | -, 7 5 Gr.13,5a. 39
gravel & clay. g B =N K Si.32501.14
26};.3| VYery dense. L1 sg basd g o
3z.5 Limesteme
AXT
ok RC
259.3 Bedr g 1004 260

17.5 End of Borechole
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66-2545 . ‘ .

CEPARTHENT OF RiGHWAYSE - ONTANIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.: FOUNDATION SECTION
408 67-F(R)=91 Locarion Sta. 486 + 19 35.5' Lt. ORIGINATED BY _T¥
w.p __ 3€3 BORING DATE Sept. 19 & 20, 1967 COMPILED BY j;qf‘;
DATUN Geodstic BOREMOLE TYFE Washbore -~ BY Casing CHECKED BY ¥
DYNAMIC *ENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES w | BLOWS 7 FoOT PLASTIC LMIT wp -
5 51 2 . . ‘ \ , WATER CONTENT —— W x ¥
z & g 2 J'SHEAR STRENGTH P.S.F. o w wi 3.
EVY. . s . e w RK
;‘;T»? DESCRIPTION gls¢l2| 3 | & REMARKS
" el 21 F 13 4 WATER CONTENT 9% Y
276.2 | Ground Level al ® | W 20 0 . P.C.F
0.0| Silty clay to siayey e
311t withk traces of
sand. AT 1ss |ok o 272.0
A5 T8e 1351 270 o Gr. 3,8a.1]
Very stiff to hard. [ S: 146001 38
266.4 S Ar—as—hLrek —o—— Loyl
2.8| Siity sand to sandy | -
263,24 silt. L.
13.0{ Limestone
Bedrock 260
258.2
18.0) End of Borehole
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g, e G TR IWIY

SEPARTUENT CF HICHWAYS - ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.L

FOUNDATION SECTION

J08 7=-F(R)-01 LocaTion Sta. 191 + 00 ¢ ORIGINATED BY _LT
w.P. 3-63 BORING DATE Sept. 20, 1967 COMPILED BY PP/
paTum__ CGeddetic BOREHOLE Type _ Washbore - BX Casing CHECKED BY Qé/fé
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT )
SOIL PROFILE STHPLES | . |eLows/roor PLASTIC LMIT wp N
5 8| , , . . WATER CONTENT ——W b
| = wi & [|SHEAR STRENGTH P.S.F. wp - wy 33
ELEV. S w w ~ - a——— oW
OEPTH DESCRIPTION 2l § & 21 2 ¥ | REMARKS
j g2 ]3] 4 WATER CONTENT % Y
279.2! Ground Level = a| @ 20 L0 60 pG g y275.2
6.0] Silty eclay Lo clayvey // N
511t with sand. / =g o br.0,S2. 34
2681 Very stiff, i 270 51.33,C1.33
&30 =
266.1| Silty sand s 110 ° hr. 27,5841
724 ity sa . , 51.26,C1. 6
- Limestone 1Y AXT
3 Ime
161.4 Bedrock 1004
13.8| End of Borehole 260




FiIAM UD-MT-1286 VEFPILE REPURT UN SUIL RAPLURATION

S5-4548 ‘ . .

DEPARTRMENY OF HIGHWAYS ~ ONTARIC

MATERIALS & TESTIN?. DIVISION RECORD OF BOREHOLE NO.> FOUNDATION SECTION
£ £
~ 3 Res
sop __67-F~(R)-91 LocaTion Sta. L85 90 ¢ ORIGINATED 8Y
w.P. 3=£3 BORING DATE Sept. 20, 1967 compiLED BY TP
T A S SnNOTre = % C i-
patum___Seodetic BOREHOLE Typg _ aspbore - BY Casing CHECKED BY Qﬁg
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
SOIL PROFILE SAMPLES |, |elowsyroor A g v _
5 8 2 s | ' . L WATER CONTENT ——W x
s ! | &| 8 [SHEAR STRENGTH P.S.F. wp w w 32
LEV. - ——
:%Ty DESCRIPTION 121 2ol > @ | REmARKs
! =3 B § b WATER GONTEWT % Y
275.9| Ground Level o a| 9 J P.C.F.
R Sily clay to clayey 7 ]
4‘ =
silt with some sand. //1 55 125 ro— ; _;_271.
. % 270
26700 ery stiff to bard //? S5 1T35 o
8.5 lSand~> 511t 4o siliy sapd.
s -cazeil 4 a‘iﬂ
262 .8 ltrase of clay. .
260.8] Iimestone Bedrock 3 RC | AXT

3i5.1] End of Borehole 260
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s6-4545 . ‘ ‘

DEPARTMENY OF WIGHWAYS ~ ONTARN

RECORD OF BOREHOLE NO. ¢ FOUNDATION
MATERIALS & TESTING DIVISION P ON SECTION
% ' *
JoB 7-F{R)=9% Location Sta. k87 + 07 3‘; Rt ORIGINATED BY
. 20, 1
wop 363 BORING DATE Sept. 20, 1967 COMPILED BY pr —
DATUM____Geodetic BOREHOLE Typg _nastbere - BX Casing CHECKED 8Y __ (it
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT i
SOiL PROFLE SAMPLES | . |BLows/Foot PLASTIC LIMIT wp .
E gl 3 , . . . \ WATER CONTENT ——W o=
, al = « | 9 |SHEAR STRENGTH P.S.F. wp w wy 32
ELEV. OESCRIPTION ol &1 . © W1l REMARKS
DEPTH HEIRAE I i
HEH R WATER CONTENT % Y
27L.9 Ground Level ] @ w 0 P.C.F
0.0{Silty clay to clayey |/
sil%t with some sand / 270.4
4 i Zal o270 c \ A :
S33iFf Lo very stiff 2 18§ 1132 °
P 4
26471831ty sand to sandy siit.
1n limestone 954 3 |Re ATT
= Bedrock
25¢.9 954 260

15.0] End of Borehole




FORM DB-MY-1Z26 OFFICE REPORT ON SOIL EXPLORATION

E6-5546 ‘ . .

DEPARTMENTY OF “ISGNWAYS ~ ONTARIO

RECORD OF BOREHOLE NO.7 FOUNDATION SECT
MATERIALS & TESTING DIVISION DATION SECTION
soB __67-F(R)-91 LocaTion Sta. k88 + 095 32,5 Rt. origiNaTED Y T
w.p _3-63 BORING DATE Sept, 20, 1967 COMPILED BY EE__
DATUM Geodetic BOREHOLE TYPE ¥Washbore = BX {:a.sing CHECKED B8Y ﬂ)#él .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w,
SOl PROFRE SAMPLES w | BLOWS 7FoOT PLASTIC LIMIT e .
5 el 2 K . , \ N WATER CONTENT ——w x e
el § S | SHEAR STRENGTH P.S.F. w W g’g
5%:—;: DESCRIPTION AR RN o | REMARKS
IR K-S WATER CONTENT % Y
275.9! Ground Level ") z| w 20 4o 0 p.C.F.
0.0| Clayey silt with saﬁf/
and traces of grawel. 7 A 5 S ) ° ¥ 271.9
s 3 2?6 -
Very stif? % 2 i858 19 ° $r.7,5a.27
265.7 155 BZ/oh d bi.h2,01. 2}

{‘;sé Limestone
250.7 Bedrock

=Y
“b

15.2 #nd of Borehole




FORM DB;MT-IEG OFFICE REPORT ON éO(L EXPLORATION

66-4546 O ‘ .

DEPARTMENT OF WIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 38 FOUNDATION SECTION
sop __ 6T-F(R)-91 LocATion Sta. 490 + 93; 28! Rt. ORIGINATED By _FF
w.p. 3=63 BORING DATE Sept. 21, 1967 COMPILED BY P?] ‘
DATUM Ge_gdetic BOREHOLE TYPE Washbore - BX Casing CHECKED BY M-’
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT g
SOIL PROFILE SAMPLES w | 8LOWS 7 FoOT PLASTIC L8IT wp N
5 ol 2 , | . L WATER CONTENT ——— W “r
2l 5| , | &] 9 [sHEar sTRenGT™ Ps ¥ w o, WL 32| e
ELEY DESCRIPTION 13l &l s S 4| REMARKS
OEPTH el 31 -1 3] 4 WATER CONTENT % Y1
274.7] Ground Level o a| = 200 o e ¢ e y 27h.7
0.0| Clayey silt with /] T
269,7| _Some sand, // T W [PH| 270
STty sand—tosamdy—% 7
267.3 5;{&3?,{ Yerv dense, | .12 TS5 [I0AL1M °
7.4 Limestone WB RC AYT
262.3 Bedrock 1004

12.h End of Borehole 260
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56-4546 ' . .

ODEPARTHEINT OF KISHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.°

FOUNDATION SECTION

Jos _ _67-F(R}-01 LOCATiON Sta. h90 + 05; 37t It. ORIGINATED BY ¥
S 1
w.p 363 BORING DATE Sept. 21, 1967 COMPILED BY ___FF,
DATUM Geodetic BOREHOLE TYpg _¥Washbore - BX Casing CHECKED BY ‘%é’ .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT g
SOIL PROFRE SAMPLES w | sLows7Foot PLASTIC LIMIT wp N
5 | 2 . , . \ . WATER CONTENT ——W x
il e €| 8 [SHEAR STRENGTH P.S.F. w o, W 32
LEV. . at —_—
:;:’T: DESCRIPTION AR IR RN & REMARKS
121 -3 3 WATER CONTENT % Y
275.71 CGround Level L a| ¥ 20 O 0 PO.E.
0.0[5ilty clay to clayey [ 272.9
531t, with same sarnd / -
- I 155 - o :
. _:traes of gravel. 27¢C r.5,5a.17
268.7{ Very stiff. 2 1585 /a" ° Al
=5 51,36,C1.42
- Limest
melItone 3 RC %%

12.0f End of Borehole
' 260




FORM OGB-MT-1Z6 OFFICE REPORT ON SOIL EXPLORATION

66-4B46 e ’ .:

DEPARYMENT OF KIGHWAYS - ONTARID

RECORD OF BOREHOLE NO. FOUNDATION SECT
MATERIALS & TESTING DIVISION 10 ON SECTION
w.P. 3-63 BORING DATE Sept. 21, 1967 COMPILED BY __FP___

) . . . ,;/ o

DATUM Jeodetic BOREHOLE Typg __Washbore - BX Casing cHECKED BY AT

DYNAMIC PENETRATION RESISTANCE LIQUID CLIMIT wy
SOiL PROFILE SAMPLES w | BLOWS / FoOT PLASTIC LWIT wp N
- 5| 2 1 \ 1 , \ WATER CONTENT —w x
il e £| § [SnEar STRENGTH P F. we o, w 32
, . w | e S |
;——P%’ DESCRIPTION 2l 2l 2 gl 3 & | REMARKS
IR I WATER CONTENT % Y
274.8 Ground Level L a| “w 20 10 60 R.C.F.
0.0 Ciayegi silt to silty //
cla th same sand. -

269} yﬁard. . 7 an /‘ 1 S8 |31 270 1—0——4—i
267.9| Silty sand. DAl ﬁ?’ °

6.9| Limestone

262.8| Bedrock 3 |RC

bog

12.0| End of Borehole
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FORM OB-MT-126

OFFICE REPORT ON SOIL EXFLORATION
£6-4548 .

DEPAATMENT OF HIGHWAYS - ONTARID

RECORD OF BOREHOLE NO.11 FOUNDATION SECTION
MATERIALS & TESTING DIVISION ‘ PP
Jop __ E7-F(R)-51 LocaTioN Sta. 188 + 855  32.5' Lt. ORIGINATED BY __
w.p. 3-65 BORING paTE __Sept. 21, 1967 COMPILED BY
e
DATUM Geodetic BOREHOLE Typg _Washbore - BX Casing cHEckep By LA
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT i
SOit PROFRLE SAMPLES w | BLOWS 7 FoOT PLASTIC LMIT e .
5 el 2 , { ) | | WATER CONTENT —w x
2l e €| § [Snear sTreweta s ¥, we W 32
ELEV. . w . e | W
=1 DESCRIPTION AR IR RN G | REMARKS
xf 21+ 1|3 ] WATER Cﬁ)NTENngo
276.0| Ground Level ol © Bl @ €0 4O P.C.E
0.0[5ilty clay to clayey [,
311t with some zand. ? 7 185 |28 o ; X 271.6
269.3 | Very stiff =
6; 3] Very stiff s—tsstr 2° S pr.21,8a.37
. Sandy silt. Very densp 51.32,01.101
8.5{ Limestone o - by
Bedrock
262.% 7
13.5| ©End of Borehole




FORM OB-MT-128
&6-4546

OFFICE REPORT ON SOIiL EXPLORATION

CEPARTHRENT OF HIGHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.12

FOUNDATION SECTION

260

o 67-F(R)=91 LocATION Sta. 187 + 89 561 Lt. ORIGINATED By _EF
w.p. 3-63 BORING DATE Sept. 22, 1967 compiLen oy PP
Fal 335 g 3 Fmm-d i -";
DATUM Geodetic BOREHOLE Typg _Hastbore - BX Casing cHeckeD By A
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOl PROFLE SAMPLES 1« |sLows7Foor PLASTIC LIMIT wp .
5 5| 2 N . . , WATER CONTENT —w .
2l = 2| g [SHEar STRENGTH P.S.F. wp wi Jo
ELEV Sluwlwlx) ® M S aZ
oEPTH DESCRIPTION 12 S|l > &1 REMARKS
" €l 2|+ § u WATER CONTENY % Y
276.9! Crownd Level ® 8| @ , 20 40 o0 P.C.F.
0.0Clayey siit with some //
272.0{384.  Harq ////, 1 155 |18 °
1;.51Sandy silt to sily samii. -
263.5 m%h same gr.& tr.el ss 681 270 o
8.0; Limestone ] l ‘
253.9| Bedrock L |RC
13.0 Bnd of Borchoie




FORM UB-MT-1268 Urritt REPORT ON SOIL EXPLORATION

66-4545 . . .

DEPARTUMENT OF NIGHWAYS - ONTARIC

MATERIALS & G DIVISION RECORD OF BOREHOLE NO. 13 FOUNGATION SECTK::
J0B 67-F(R)-91 LocATiON Sta. 191 + 17; &9 2%. ORIGINATED gv _I¥
w.P. 3-63 BORING DATE Sept. 22, 1967 COMPILED BY Pl;
DATUM Geodetic BOREMOLE Typg _ Washbore - BX Casing cnecxep sy S
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT v
SOIL PROFILE SAMPLES | . |sLows/FooT PLASTIC LANT ——wp .
5 8| 2 R X N \ . WATER CONTENT —w x b
2l = &« | 8 |SHEAR STRENGTH P.S.F. wp w wy 39
ELEV PR w0 . L W1l REMARKS
SEPTH DESCRIPTION 2l 3| & s 3 2
€l 2l +13] 4 WATER CONTENT %
274.5| Ground Lev:l o 2| W 2C 0 60 pc.F| v
0.0! Clayey =11t #ith somel/ =
sand.
269.3 Hard. / T 88 (31 . 0
€.5| limestone Ko% axT
2543.0 Bedrock 3 RC j

11.5% né of Borehois




et T W e TV ? WiItT _r W WA WA Y
&6-a54s 9 ‘ .

;;':’m:m&m;mbmm RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION

soB ___67-F(R}-21 LOCATION _Sta. 189 + 10 28.5% Ri.,

ORIGINATED BY __PP

w.p 3703 BORING paTe __S°opt. 22, 1967 COMPILED BY Pl; _
DATUM Geodetic BOREHOLE TYPE . Washbore - BY Casing CHECKED BY K72 .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
I3
SOIL_PROFRLE SAMPLES w | BLows7FooT PLASTIC LIMIT wp N
5 e 2 , ) \ . ; WATER CONTENT ——w b
i = €| g [SHEAR STREwGTH PSF wo o, w 39
ELEV. . a X o] -]
= PESCRIPTION 21 31 & 2| 2 ¥ ] REMARKS
HEIRR I WATER CONTENT % Y
275.5 Ground Level @ gl “ £ u £0 P.C.F.
C.0| Clayey silt with %
sand. L/ 271.7
e AL SSTEm ) X
Very stiff. |/ odu C7° = ir.0,5a,29
205 =3T3y 3sng :§ A ST N <) 51.37,C1.3h
7.0] Limestene 3 - AT
263.5 Bedrock 3B 1004
12.0 End of Borehnls

260




ST A SR T e -
’7 66-45a5 .

AHEFIVER RNETVTVRIT WVIE VIR GATLUVURAIIVIV

CEPARTMENT OF HIGHWAYS - GNTARIC

J08 67-F(R)-91

MATERIALS & TESTING DIVISION
LOCATION

w.P. 3.63

DATUN Gendetic

BOREHOLE TYPE

BORING DATE

RECORD OF BOREHOLE NO.15

Sta. 490 + 15; 38.%5% Rt.

FOUNDATION SECTION

ORIGINATED BY PP

Sept. 22, 1967

COMPILED BY

Washbore - BX Casing

1
CHECKED BY __ AT

DYNAMIC PENETRATION RESISTANC;E

260G

LIQUID LIMIT wy
SOIL PROFILE SAMPLES —{ w | BLOWS/FoOT PLASTIC LWMIT wp >
5 8| = | i . , : WATER CONTENT—W x =
2l «| 9 [|SHEAR STRENGTH P.S.F. wp w wL 32
ELEV. sl &5 4 p———y © Wl REMARKS
Q?P-T—& DESCRIPTION b~ = g ;s z W
£}l 21 15 4 WATER CONTENT % Y
275.2] Ground Lewel » a| 20 Lo 60 P.C.F.
G.01 3iity clay to clayey // _m—
S /j T 185 128 ro{— ir.16,52.37
54 : A Lo, 27 51.31,01.16
v 4 PR wor-a A2 o
1 % AYT
3 = N 2 nr -
263.k Bedrock SO R T
11.8 Ind of Borehole




£5-414

AFR. 193 ’

UNIFIED SOIL CLASSIFICATION SYSTEM
CLAY & SUT SAND GRAVEL
Fine I Medium i Coarse Fine l Coarse
100 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 108 & kW g o 2%‘3;
”
90 / ’/./ 10
r/ -:7) 'l'. /
s0 - 7 -1 _. //
” AT L ol 7 20
// -~ '/ . /
70 /:’ T -"’ e
30
P - - ‘// "/
. 4 < L -
o °° i w0
z P 2
3 ' =
< 50 ./. / / 50 E
s iy LEGEND *
§ 40 7 /-'. / ?ﬂg SANM(;LE SYmMBOL o %
% 6
a iZ "/ / 2 3 — . — §
z0 Aé'"é - // 4 2
1 o n | 2 | —o—|"
v o — =2
2o e X iar wd 15 2 | ————— "
-
’__‘,’/’ /" !I
9, . ”
10 ’/ - - ] 90
T
@ T T | 166
| REREEL i i ! Lid 1 RN T T 171
3 s o 23 - o« ® waw o1 0-5 *o 2 3 4 s 10 20 30 46 50 6070
< -3 =] o D o o o o o
GRAIN SIZE IN MILIMETERS
DEPARTMENT OF HIGHWAYS
SepruEnNT o Mo GRAIN SIZE DISTRIBUTION lwe N 3- 63,
: ¥ TESTING JOB No. 67 - F - 9]
- DIVISION SILTY SAND TO SANDY SILT.
ONTARIO




REV. APR. 1968

£5.414

RETAINED

PERCENT

UNIFIED SOIL CLASSIFICATION SYSTEM
CLAY & SILT SAND GRAVEL
Fine 1 Medium | Coarse Fine ] Coarse
100 DEPARTMENT SKEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 08 4 IR R A 3"')
T - —
et i —_—
*0 - T = 10
//' /,A P
¥y i~
20 2 . )
y L’ ” 20
i PP A
) Acs " e .
10 ',f’/ : ./// 30
o //_ 1 ’.
‘// )4//’ ./
L » &0
Z o AL . o
a oA
< se /“" ‘4/ i | 0
5 /, 7% LEGEND
o] . B.H. SAMPLE
= 40 kv s W no. | NoO. SYMBOL "
o 'r/// :_ Ve I 2 -
30 lyf 11 d ’ 3 1 mmm—————
70
/ 4/ 7 2 ———  ——
20 ol 9 1 PO S—
14 1 ——— |
16 %0
¢ [T T 1 ‘ 5 O N N A 0 A A N A
b= pa e =28 — o~ o < oo o-1 0-5 -0 2 3 4 5 10 20 3¢ 40 S50 6070
) o ’ ' T 7 7 GRAIN SIZE IN MILLIMETERS
. DEPARTMENT OF HIGHWATS _
MATERIALS and GRAIN SIZE DISTRIBUTION WP No. 3 - 63
TESTING JOB No. -F -
J oivision CLAYEY SILT TO SILTY CLAY. 67-F- 91
ONTARIO




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N’: - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
iz INCHES INTO THE SUBSQIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TD ADVANCE A 2 NCH, 60 DEGREE CONE, FITTED

TC THE END OF DR!LL RODS,

THE CONSISTEMCY OF CORESIVE
N THE FCLLOWING TERMS : -

CONSISTERCY

VERY SOFY
SOFT

FIRM
STIFF
VERY STiFF
HARD

5.5
WS
S E
AS
Ts

ST

00 0
o n

1Z INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

SOILY AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS S0ILS ARE DESCRIBED

‘N BLOWS/FT, c LB./SQ.FT DENSENESS ‘N BLOWS/ FT.
o -~ 2 o - 25C VERY LOOSE 0 -4
2 - 4 2%C - 500 LO0SE 4 -~ 10
4 - 8 500 - ioCC COMPACT i0 - 3%
8 - 15 1000 - 2000 DENSE 30 - 50
1 - 30 2300 - 4000 VERY DENSE > 50
> 30 > 4000

TYPE OF SAMPLE

SPLIT SPOCN T. W, THIHWALL OPEN
WASHED SAWMPLE T8 THINWALL PISTON
SCRAPER BUCKET SAMPLE 0.s OESTERBERAG SAMPLE
BRUGER SAMPLE Fs FOIL SAMPLE

CHUNX SAMPLE L |020K CORE

SICTTED TUBE SAMPLE
ed SAMPLE ADVANCES KYDRAULICALLY

P SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNCONFIRED COMPRESSICN L.v. LABORATORY VANE
UNBRAINED TRIAXIAL Fv FIELD VANE
CONSOLIDATED URDRAINED TRIAXIGL c CONSOUICATION

DRAINED TRIARIAL s SENSITIVITY




wE oo

® 0 o

b A

ABBREVIATIONS USED iVN' THIS REPORT.

SOIL PROPERTIES

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

UNIT WEIGHT OF WATED

UNIT DRY WEIGHT OF SGit {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOiL

7.
SPECIFIC GRAVITY OF SOLID PARTICLES G = —=—

VOID RATIO

PORCSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LiMiT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT

—wp

w
LIQUIDITY INDEX =
te
W - w
CONSISTENCY INDEX = —&—
ip
VOID RATIO IN LOGSEST STATE
VOID RATIC IN DENSEST STATE

DENSITY INDEX = Smox "€

max ~ € min
RELATIVE DENSITY D, s ALSO usED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE » — 58

{(1+e)Ac

COEFFICIENT OF CONSODLIDATION

Ae

COMPRESSION INDEX = ————Z——r
AloGye T

TIME FACTOR = c—;’:— { d, DRAINAGE PATH }

DEGREE OF CONSULIDATION
SHEAR STRENGTH

EFFECTIVE cgassqu
INTERCEPT N TERMS OF
EFFECTIVE ANGLE OF % EFFECTIVE STRESS
SHEARING RESISTANCE, | 7,=c' + o tan ¢’
OR FRICTION D

APPARENT COMESION
iN TERMS OF

APPARENT ANGLE OF TOTAL STRESS

SHEARING RESITTANCE,

OR FRICTION Fi=Cy+ O ton g

-~/
COEFFICIENT OF FRICTION

SENSITIVITY

E 4

W

S XOMYY O A

Z 0o w

coring NATURAL LOGARITHM OF @

GENERAL

=3-i1416
BASE OF NATURAL LOGARITHMS 2-7183

R loga LOGARITHM OF g TO BASE {0
TIME

ACCELERATION DUE TO GRAVITY

YOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND_STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (& iS ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { L IS ALSO USED)

MODULUS OF LINEAR DEFORMAT!‘ON { YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOF OF WALL TC POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

SREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TQ SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TDE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL




L0l & Xesle Street
Dosmaview, (otaric

Uetober 13, 157

our regusst of Septesber 18, 1367 for the supoly
togethar with 21l necessery a&i s 28 soeeifind
our Contract iprechomt, =t sm,.ev:«_ile, {mtavio,

Job Thrber

My
e

oy




Lol & Eeele Street
Bovmsview, Ontaxie

Detobar 10, 1967

This i3 to confiram cur request of September 15, 1967 for the
swwly of 2 Dissond Drill together with all necessary squipment
28 specified under the terms of our Contract Agreement, at
£.F.R. % Bwy. #2, Belleville, Ontario.

This ~rofect bearz Job mummker C7.FTL.

Yours truly,

s Tamamo Zoud #men Tho ol wrpgmnn
ASEE, & RATARPMARA WL AIRL  Lalder ettt




MEMORANDLUM =

Yo Mr. K. Selby, Fac:  Materials & Testing Div.

Poundation Engineer.

Dare: November 3, 1967

Oun Fux Rer. i% mxPy 70

Bussor: Diamond Drill Cores - Projects 67-P-91, 67-F-47,

67-F-38, 67-F-9i

e

N

Project 67-F-91 /

—~—"Rack core is limestone. Dark to medium grey in
colour, hard, medium grained texture and shows numerous small
shale partings throughout.

Hole Rock Tyvpe Bedrock Footage
2 Limestone Rock 13on
3 n 13 lsl‘!
N n L
g hd AR A
10 n T
11 " gron
12 " 1H10m
13 ™ 71{‘;“ -

Proiec: &7-F-88

The rock core is limestone. Dark to medium grey
aclour, medium grained texture, hard with some shale partings

throuzhout.

-

1

o

Hole

3edrock Footace

1 130"
2 160"
P 1cron
:, 1515w

Rock core i3 a soft shaley limestone with interbedded
layers of hard, medium grair<i limestone.



Hgle Rock Type
1 Shaley Limestone m:éif
3 Linestone 6'o"
i Shaley Limestone 6'0"
5 ™ 516%
6 - 5'51
7 " 515
8 » 710
g " g10™
10 = 110"
11 » 3510%
12 Limestone : 335"
13 Shaley Limestone 201 5%
14 Limestone 200"
Project 67-F-i7
dock core is a granitic rock type. Pink in colour,
hard and uniform medium texture throughout. Possible joint
fractures are present in the overall structure of the rock.
. Hole Rock Type Bedrock Footage
1 Grenitic 110"
2 bt 1218w
3 n 112"
K Yo

B. X. Glassford,
E¥Zimv Geclogist.



Department of Highways Ontaric
Copy for the information of
. Mr, A. Steruac
Br, 8.

E7-r- 571
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MEMORANDUM

DEPARTMENT OF HIGHWAYS ONTARIO

C.5, Grebski,
Bridge Oflice

Frowm

[
54
73 1 Wi
L
o
“ e
sl B
4O
&y b X5

8]
e

ovembar 6, 106

H

Dare

ATrenTiON:

In rEPLY T2

Oour Fie Rer.

N
u
d
3

n

THASnY

2o

your

3

A

A7

L

3 "~
7/ J/é

AGy

Corrrr Farrx

/Vj é‘

Al R

s
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