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FQHHBATIGN IEVESTIG&TLOH RE?OBT
For -~ -
Propesed Credit River Structiire
Hwy., #10 & #24; Orangeville By-Pass
- Distriect No, 3 (Stratford}

W.J. 67-F-109 == W.P, 274-66-01

1. ”IKTBQBUCTIOH*‘ 7

A request for a foundation iuvestigation at the cross;ng
of the proposed Orangeville By-Pass (Hwy. #10 & #24) and the
proposed Credit River Diversion, wss received from Mr, A, P, Watt,

~ Regional Bridge Locaticn Enginesr, 1n a memerandum, dated
November 21, 1967. :

- A field investigstion was subsequently carried out by
this Section to determine the subsoil conditions existing at the
-site. mhis report containg the results of this 1nvestigation
and our recsmmendatiens pertaining to the design of the proposed
strncture foundations.,

2. DESCRIPTIGEvGF THEE SIZE:

: The proposed strueture site is 10eated on the proposed.
'OrangeviLIe By-Pass (Eﬁy. #10 & #24) at Credit Biver, in the Town
of Orangeville., The surrounding area 18 flat and swampy at the
,immediate vicinity, and bush-coverea.

Physiographically, the site 1is located in the region
 referred to as the Hillsburg Sand Hills. Rough topography, sandy

raterial and flat-bottom swampy valley are the outstanding
characteristics, '

‘3. FIELD AND LABORATORY IHVESTIGATIOE FPROCEDURES ¢

mmw

A total offfour boreholes and,ten dynamic cone penetration7

tests was carried out during the course of the field investigation,
Boring was achieved by means of conventional diamond drilling

: eont'do /2 ooa:r



: 3;~ FIELD AND LABOB&TGRZ IEVESTIGATION ?BOCEEUBES' {conttd.) .

equipment adapted fer sampling purposes. During the field work,
disturbed samples were obtained by means cf a standard Split-spoon
' sampler and the energy used in driving it, confermed to the
_requirements of the Standard Penetration Test, Dynamic cone'
penetration tests were carried out adjacent to. ﬂacb berehole and
et six other loecations. Driving energy to advance the cone Was
350 £t ;lbs. per blow, In-situ vane tests were carried out on

a few oceasions, at elevations 12 inches belew the various sample
depths, '

The locations and slevations ofkallﬂboreholes are shown
on Drawing No, 6?~F5109A, which accompanies this report,

Samples were visually examined and classified at the
site as well as in the laboratory; Certaln tests were carried ont
" in the laboratory for classification pnrposes. These tests con-

,:sisted of Atterberg limits, natural moisture ccntent, grain-size
distribution and organic content determinations. The test results |

"are shown cn the Recerd of Borehcie sheets in the Appendix af
this report,

%, SOIL TYPES AND SOIL CONDITIONS:
‘ b 1) ‘General: '

- The subsoil at the site ccnslsts of about five éifferent
depdsits. - The boundaries cf the different depasits are shown on
the accompanying Record of Borehole sheets. -The estimated
' stratigraphical profile shown on Dwg. No, 67-?»1093 is based upon
this information. From ground level downwards, the various soil
types are as follows:

h,2) ggggs ; , ,

This'deposit was observed inyall boreholes, and exiends
from ground level to about El. 1332, The thickness varies from
3 ft. to 7 ft. The material consists mainly of black-coloured
decayed snd undecayed organle substances, The conslistsucy may‘

be described as very soft, The organic content was found to range
from 17% to 64%,

cont'd, /3 ...




’ o e
4. SOIL TYPES AND SOIL CONDITIONS: (cont d.) ...
oy, 3) iltz Send to anév Silt gcreg)

This stratum was found to uaderlie the muck deposit 1n :
all boreholes, and varies in deptb from about-2 ft, to 8 £t.
The maximum thiskness oeeurs in Bcrehnle #7, being about 8 ft*

, The materlal censists of silt and sand in varying

- proportions and iraces of clay. The colour of’the deposit is

grey., The obtained 'N* values ranged from § to 1% blows per foot.
In Borehole’#?,’oecasional clayey silt layers were encountered

: within this deposit. k

ol "lazez Silt te Silt.

' This deposit was enccuatered in B, H ‘s #1 and #3 and
'underlies the sility band to sandy silt zoae. The lower boundary
was. found to be at approx. El, 1327, B

The material consists malnly of silt and clay, with
;tr&ses of fine sand, Based on fleld vane test measurements, the
‘consisteney may ‘be described as soft to firm,

4,5} _G;avellx Sagd. ‘
| This,dep¢81t was encountered at éll borehole loeations
between approxz. El. 1325 and El, 1328, The chief components

~were found to be sand and gravel with some fines, The relative
‘density may be described as compact to dense.

4.6) Sandy Silt to Silty Sang_ (Brown) :

This stratum underlies the gravelly sand material in all
boraholes. The 1ower btoundaries were not determined since the
borings were terminated in this layer whieh extends below El. 1268

The material is predominantly non-cohesive and consists
mainly of 3ilt and sand with traces of clay. Typical grain-size
distribution curves are 1ncluded in the Appendlx of this report,
The natural moisture ccntent was found to vary between 18% and 27%.
The relative density of the deposit msy be described as compact
to very dense, the 'Nt values being in the order of 12 to 71
blows per foot,

cont'd. /L{' see
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5. GROUNDWATER CONDITIONS: |
s The greunéwa%er levels were found to be at or a few

inches below the existing ground level during the fiela
investigatian.

6. BISCUSSIGH AND BHPOHHEEBATIéﬁS*

It 1s preposed to construct & single»span structure at
‘ths erossing of the proposed Credit River Diversion aad the
preposed Orangeville By-Pass,

The propesed finished grade elevation will be at El. 13,
and the diverted stream bed at El, 1336 8.

 The subsoil at the site consists of muck, fellowed by
silty sand to saudy silt and clayey Silu to silt, fellowed by
gravelly sand, followed by an extensive compact to verw dense
‘sandy silt to silty sand., For detailed_infermation, see section
headed: '“Soil Types and SQilVCanditioﬁS" . To achieve a safe
bearing capacity of about 2.0 t.s.f., assnming a safety facter
of 3,0, the: exeavation for a spread feoting type foundation would
‘have to be carried down to apprcx. El. 1326 which is eansidsre#
to be uneconomical, The observed high groundwater level would
complicate matters dnring constructien.‘

In view of the foregeing, it is reeommended that the , f
praposed stmcture ‘be supported on 25-2‘*.:. long No. 14 timber piles
driven into the denser sandy silt to silty sand stratum where &
safe design load of 25 tons per pile could be achieved., The
pile driving should be controlled by means of the Hiley Formnla :
according to D,E.O, Standards DD 1218 and 1219,

Prior to constructicn of any type of bridge or culvert,

it is recommended that the organic soil which forms the surface

deposit, be completely removed and replaced with suitable granular
 £ill over the entire area of the structure and approaches, Since
the present{fieldrinvestigation covers only the section of highway
‘between Sta, 634+63 and,Sta. 636+64, it is recommended that further
field work be carried out by the Begional Materials Engineer to
determine the full extent of the required‘subéxcavation.

. cont'd, /5 sow



,,6,.‘ sxscusszom AND BECGMHEHD&TIOHS' (eantrd.} ...

4s an alternative, ‘the proposed strneture may consist
of a conereﬁe box. type culvert or s flexlble ripe arch culvert,
Both of these otructnras should be supported on a granular paiv
of minimum thickness 2.0 ft,, and should be constructed according
 to the pertinent D,.H.0. Standards, If either of these types of
structure is’decided'ﬁpon, it is recommended that‘ﬁhe above
mentioned sunexcavatien and backfilling be completed to greund
level, then re—ezcavated to the 2levation of the base of the
culvert bed.  This will result in ccusoli&ation and hence
, streugtheniag of the nnderlylng loose to compaet sand and silt
layers, The material in the 2-Tt, thick bed eof the pipe should
consist of granular backfill compacte& in 6-inch layers,

In order to properly eompact the cuivert bed, it is
‘necessary te carry out this werk in the dry., To accomplish this,
8 dewateriag scheme will be required. Two methods are suggested:

‘A, ) V yum Well oints.

Slnce the gravelly sand anﬁ the sandy 81lt to silty sand :
materials are suffieliently free-draining, wellpaints may be installed‘
‘araand the periphery of the structure excavation.‘ -The tips should
‘ penatrate into the pervious gravelly sand material, snd should be
~also at least 4 ft. below the base ef the culvert bed, The system
‘must be kept in operation until the baskfilliag, compaction and
placing of ‘concrete is ccmpleted

'B.) Oversize Exaavat;on:

&n undisturbed and dry excavation base can be exposed
with an oversize excavation as 111ustrated on the sketch on the
following page, This nethod would involve an initisl gradual
pumping, with final pumping confined to the shallow ditches around
the bottom of excavation. The rate of pumping should be such that
the sides of the excavation .o not slough in.

gont'd, /6 ,..




i ’«Perimei:er Ditches must be pumped out at all times until]y,
feetlng placed '

‘éulvert‘width ‘

cont'd.




, 'eyjsilt to
11t te .

{oﬁnd levela

,mzuimnmﬁé;a'ft,j%'

ganic soil sheu 1 ; moved wlthiu ‘the
knd replaced wit fsuitable fill. e

Eproper dewatering scheme will be reqnired.

: No. stabllity problems are anticipated for the side slape
 0£ the lo-ft. high approaeh fill 1r the recemmendatlons are
“followed

Detalls are»given in the foregoing section:;“DiscusSion,
‘and Recommendations”,

Gont'do /8“001




8. nzscmmot;s :

‘ The field work was carried ovt during tne pericd
November 26 to Becember 5, 1967, Equipment used was owmed
and Operated by Canadian Longyear Limited.

The supervision of the field work, tcgether with the
Preparation ¢f this report, was carried ocut by Hr. 2, Payer,
Project Foundation Engineer, The repozt was reviewed by
~ Mr, K., G, Selvy, Supervising Foundation Engineer.

January, 1968,






FURM OB-MYT- 128

|
g 65-4846 @

OFFICE REPORT ON SOIL EXPLORATION

DEPaR

THENT OF HISNWAYS ~ ONTARID

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE MO.:1

FOUNDATION SECTON

sos __E7-F=109 . LocaTion _Sta. 638-+ 15 o/s  60' Ri. oriamatep sy __FP
w.p, . 27h-66-01 BORING DATE November 27 & 28, 1967 COMPILED BY L4
DATUM Gecdetic SORENOLE Treg __Washbore - NX & BX Casing CHECKED By __adirte .
SOIL PROFY AMP DYNAMIC PENETRATION RESISTANCSE LIGUID  LIAIT |
e s LE.§_;. w | sLows/roor . ~ PLASTIC LitiT wp
c 5| 3 50 75 100 125 WATER CONTENT e @ -
i = e Q {SHEAR STRENGTH P.§.F. wp Wy da
ELEY, ol B I VI BN B . - w L R
= : DESCRIPTION =j B a @ > + Field Vane YWl REMARKS
OEPTH ={ 3| -1z & aTER
1336.4  Ground Level ol B B & 1000 2000 wlBE CSS”E"EB’“ pé/F WL
0.0 Muck-Black, decayed &|v~ = N :
undecayed. Urganic St r.Sa.81.C1
substances. o1 188 | M
Ty . Py
1332.3]  Very sof T TS TS o 87 (13}
fod %llty‘ sand. R - !
lBBG.g C."?rv 1aoge§ TR ; 5SS L 133G . —
3273 DL o S +82.5 ¢ 27313
L1 Gravelly sand, 25 4
. %ﬁ% glﬁv;acgg A w2 R R °
5 18371 31 5
UeT! Sandy silt to silty
& 1851 23 3320 4 Q .
sand with traces of
7 {85 17 o 05k 397
clay.
8 35 12 P> ]
Compact to very R 13148 ( °
| Iorss At Q g
dense. i
S : <
i1} 8s 17|
<\~
130 <
121 88| 29 = o
12l ss | 26 j o
<
129G AN ;2
551 End{of Cohe Tes o 0. 096 hi.-
3151 88 32
16) 38 139
1279.1 1280

60.G

End of Borehole

R
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FORM DB-MT-IZ4 QFFICE REPORT ON SO EXPLORATION

3 s6-4844 s 0 e

SN DIPARTUENT  OF HIENWAYS ~ OMTARIC

L . RECORD OF BOREHOLE NO.: FOUNDATION T
a MATERIALS & TESTING DIVISION , OUNDATION SECTION
3 so8 - 67-F=109 Location _Sta. 635 ¢ 8i;  o/s 78' RBt. orionaTeD By T
| w.e, _27h-66-01 SORING DATE Nov. 29? 1567 compieoey TP
] DATUM Geodetic sorenoLe Typg . Cooe Test Only CHECKED BY 2
. DYNAMIC PENETRATION RESISTANGE Liouip LiMiT v
, SOIL_PROFRLE SeMeLES w | BLows ZFoo PLASTIC LIIT s -
5 51 2 75 100 125 WATER COMTENT ——¥ oy
L il e £| 8 [SWEAR STRENGTH P.SF . w 38
. 3 . s . @
- !%?:_, DESCRIPTION 2188 2| 2 8| mEmasxs
: 12 Flg| 3 WATER CONTENT % )4
.~ +}1339.G Ground Level » @ % e.C.F.
= .4
i 133¢ L\
" L—-—.-—‘_____;b
v

132 .

1314 >

1302.40
37.9 End of Borehole 130

h\ chne tebt.

Pesiew THLUSITLRE WESASLERISIEIIG ARGt | TEORESE RN




FORM 0B-MT-126

68-8586

OFFICE  REPORT ON SOIL EXPLORATION
4

@

REPARYNEWT OF

MATERIALS & TESTING DIVISION

HIDWHWAYE - ONTARID

RECORD OF BOREHOLE MNO. 3

FOUNDATION SECTION

sop - OT-F=109 Location Sta. 835 + 60; o/s 2k Ri, ORIGINATED SY _o.
w.p. __ 27=66-01 goring pare __ Nov. 29 & 30, 1967 COMPILED 8Y PP
Fy T, - X < i
catum__eodetic BOREMOLE TYPE Washbore -~ NX & BX Casing CHECKED BY
. DYNAMIC PENETRATION RESISTANCE LIGUID LiNiT .
SOIL PROFLE SAMPLES |, |slowsyroor § Ui LT "L
] 8| 2 3% %0 75 100 125 WATER CONTENT —— @ «E
g = w | £ © |SHEAR STRENGTH F.3F wp w wy 32
:—-—-—EL:T‘; DESCRIPTION = $ 12! z |+ Field Vane et B9l REMARKS
x! 51 | B W WATER CONTENT %
[o I3
1339.Q  Ground Level » R 1000 2000 1o 20 0 ,,Vé/ﬁ ¥
0.0 Muck - Black < =
o et ; ferS 884 1
1334.5 Very sofd IS
L3 S41%y sand. "
31331.7 Loose, ERIECRN) ‘ oo Gr.0,58.51
7.3 Clayey silt to silt, _ 133 4 51.15,01.3
with traces of saud. b ITW | B . Moo
1326.8  Sott to fimm. y y
12.2 Graveily sand. EITRECE o ir, 25,584,683
132L.0¢ Compact. 20 81.&01.11
15,4 TS T 7 ) ;
132 <. S2.11,51.83
Sendy silt to sility s TS ~1 . 1.
sand with traces of
7 18 123 o
clay. 1310 N
3 1ss [ zz) </"‘ o
Compact to dense. \
130 =
g 183 {39 [
129 :
110 [8Ss |50 ir.0,52.0.
5i. 93,01.7
128
11|88 |25
127
1267.5 12[s8s ;18
71.§ End of Borehole




s i e . -
FORM QB-MT-i2& OFFICE REPORYT ON SOIL EXPLORATION

S6-2Bds @ @ @

OIPARTRHENY OF NIZHWAYS - GNTARID

Eo N
MATERIALS & TESTING DIVISION RECORD OF BOREMHOLE NO. 4 FOUNDATION SECTION
Q% s r
sos ___67=F=109 Location Sta. 635 + 91 ofs 16! Rt. ORIGINATED &Y 1.
w.p _ 270=66-01 BORING DATE Nov. 30, 3967 COMPILED BY PP s
DATUM Geodetic soreHoLs Tyee Cone Test Only CHECKED 8y Sl
DYNAMIC PENETRATION RESISTANCE LiQUID LiMtT w,
L PROFY SAMPLE L
SOl PROFRE LES regs Y @LO\*’Sg’ FOOT, PLASTIC LaIT wp .
] gl 4 2 50 75 100 125 WATER CONTENT ' e
£l = & | 8 [SHEAR STRENGTH P.5. F. wp ") 2@ .
ELEV. R W N PRSI, SR ] :
GEFTH DESCRIPTION slz|¢lel 2 & | REMARKS
Bl 2 & S b WATER CONTENT % X
1339.4 Ground Level @ | ¥ ec F
0.4
1330 —
31320

/

1310 2 —

1302.3 —
36,9 FEnd of Cone Test 1300




FORM OB-MY-125 OFFICE REPORT ON SON. EXPLORATION

SE-a345 @

g2.5 Fnd of Borehole

1280

DEPARTRENT OF NISNWAYS - ONTARIQ
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 5 FOUNDATION SECTION
sop . B7-F-109 rocarion Sta. 635 *+ 65y  ofs  30° Lt. onrievaTED BY __FP —
w.p __27h-86-01 BORING DATE December 1. 1967 COMPILED BY A
DATUN Geodetic BOREHOLE Typg _ Washbore - WX & BX Casing CMECKED BY LBl
DYNAMIC PENETRATION RESISTANCE LIOUID. LiMIT wy
SOiL PROFILE SAMPLES = w | scowssrooy PLASTIC LaaIT " .
B 2| 3 2 0 75 100 125 WATER CONTENT ——m® i
£l = | 8 |'SHEAR STRENGTR P.S.F. wp - wy 3¢
ELEV. B . et ] S REMARNS
—— DESCRIPTION 2zl 2@ > °
DEPTH 1 51 v | B w
! 2 = WATER CONTENT % Y
1339.0 CGround Level E &) ic 20 30 pcrl g
0.0 Muck - Black 4 T
1336;2 | _Soft L oA i S8 & ~0-
2.8 Sand to silty sand. | :f®
Loose to compact 5 :: 12 OO
with layers of clayeyl .’ =3y 33 )
1328.1 silt, Grey & Brown. |~ 13188 b, R - ° Gr.?27,8a.2
10,9 Gravelly Sang 51858 mj N 5i.43,01.6
1325.7 Compaet to dense & 188 | 5& 9
13.3 7 188 [1iC g Gr.0,5a.37
Sandy silt fo sildy T 132 o 8i.57,C1.6
sand wibth traces of g [8s 117 q
clay. 10 18 ok °
1314
11 55 |26 B o
Compact to dense. //
2 188 2k ] o)
130
13 185 [h% > °
1k 158 119 < o
1299 N
1286, 5 15188 {13 )




FORM OB-MT-128

S5-4846

OFFICE REPORT ON S0l EXPLORATION

DIPARTUZRT OF HIDHWAYS ~ ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 5

FOUNDATION SECTOM

50.0

Bnd of Cene Test

Jon _ 87-F~109 Locarion Sta. 635 + b3z ofs 70t I, ORIGINATED v __BE. . .
w.p. 27h-66-01 BORING DATE Bec, ki, 1967 COMPILED BY . TP e
patum... Geodetic poresoLe vreg CGome Test Only CHECKED BY . w7
- DYNAMIC PENSTRATION RESISTANCE LIGWD LiMIT wy
SOH. PROFLE SAMPLES w | BLOWS 7 FoOT - PLASTIC LawiT s N
5 § = 2 50 70 1p0 ags WATER CONTENT e %=
gl = w $ | SHEAR STRENGTH P.§.F. wp wy ERS
ELEV. SlElw N ® ey 51 newarus
= DESCRIPTION Gi | 2lel 3 >
0EPTH {51 £ | & & WATER CONTENT %
=1 Z 9 o
133914 Ground Level b o PC.F.
0.0 K
1
133¢ / ,,,,,,,,
i
\
-
1320 =
L
1310 P
T
-
| 2
1300 )
289 .} 1250 ¥




FORM OB-MT-128 OFFICE - REPORT OM SOIL EXPLORATION

S6-8848 @ @ ®

DEPARTRENTY OF HIGHWAYS - ONTARID y
MATERIALS & TESTING DIVISION RECORD OF BOREMHOLE NO. 7 FOUNDATION SEATION
sop _ 67-F=109 LocaTion Sta, 635 +13:  o/s 571 Lt, originaren gy . FF
w p, _27h-66-01 sorng pare __Dec. L, 1967 COMPILED BY FP__
DATUM See” stic BOREHOLE Typg _ WASHBORE - BX & NX Casing CMECKED BY '
DYNAMIC PENETRATION RESISTANCE LIGUID: LiMiT - wy
SOIL PROFILE SAMPLES | ., |slows/Foor T . e = N
5 g 2 [5 300 125 WATER CONTENT e x &
g1 = | 8 [SnEAR STRENGIN P.5.7. wp wy 39
ELEV. 2 w ~ = r——-—-—&—-———-( " o
SEETH DESCRIPTION sl 82l 2 81 REMARKS
' =4 B R N WATER COMTINT % Y
139.2 . Ground Level i @ 1 20 30 XN 4
0.0 Muck 4 =
1336.5 V. Seft =11 Iss 1k
3.4 Sandy silt, oec. 3 188 ik o
layers of clayey silt .V'-{ T i o b .0,58. 32
Loose to compact. B ImRES g1 1330 { o §1.61,61.7
132?.2 . < c"’ 5 1S5 (22 b0
19554 BEavelly san ST6 1ss 117 o Gr. 11,88, 1
v T o S1.71,81. 7
i Sandy silt te silty 7.188 2z <>
sand with traces of 8 |SS 1251320 S ° Gr.0,Sa. 1
, $1.90,01.9
: 9 155 |18 >
§ clay.
10 185 Bt ° ;
Compact to dense. 1310 4
11 {8S (a9 \ )
N
R 1] o Gr.0,8a.27
. \\ 81.71,01.2
1300 ~
1298.2

1.4 Bnd of Borehole




FORM DB-MT-126 OFFICE REPCRT ON SOIL EXPLORATION

sa-s0ss @ @ @

DEPARTHERT OF MISHNWAYS - ORTANIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.8 FOUNDATION SECTION
208 __&7=F=108 Locarion Sta. £35 + 3 ofs 18 1t, ORIGINATED BY _FE_
w.e _ 270-66-01 soring pate _Dec. 5, 1967 compnepmy PP
patum ... Becdetlc sorenoLE Tveg _Cone Tast only CHECKED oY et
DYRAMIC DENETRATION RESISTANCE Liguip LiwIT v
SOt _PRorae SAMPLES w | 8LOWS /7 FoOT PLASTIC LmIT wp N
& g 25 %0 75 1p0 128 WATER CONTENT —— W -k
g z | 2 |SHEAR STRENGIH B.§.F. wp - w 39
) i >~ ® W
:———-—EL:,V' DESCRIPTION sl s 8lz2 2 & | REMARKS
T RS WATER “ONTENT % ¥
1339.0 Ground Level © | Y PCE.
3.0
1330 \
<>
1320 <>
<
1310
S
1306.4 B

33.G End of Cone Test




FORM OB-MT-126 OFFICE REPORT ON SOM, EXPLORATION

e @ & s

DEPARTMENT OF HISNWAYS - ONTAMD
RECORD OF BOREHO NO. 9
MATERIALS & TESTING DIVISION * o LE FOUNDATION SECTION

sos _ B7-F-109 Location Ste. 63L + 833 ofs 61! Lt, ORIGIMATED BY _TT

=4
w.p . 2Tk-66-01 BORING DATE . De2. 5, 1967 commign By FE
patum ___CGeodetic sorewoLe Type _Cone Test CHECKED BY
- - DY RAMIC PENETAATION RESISTANCE LiGuio LT g
501 PROFILE SAMPLES I o giiad ! y Llauo s S X
B 51 3 25 50 75 100 125 WATER CONMTENT —— ¥ x
il s £| & ISWEAR STRENGTH B.S 7. wp - wy 38
Sy, - 2 w >~ i R i
:—w;; DESCRIPTION 3 IR O S| REMARKS
" IR WATER CONTENT % Y
1339.0 Grownd Level o “ ©.C.F.
0.d
1330 5
K__
1320 P
1319.0 -

20.4 End of Cone Test

i3




FORM OB-MT-iZ5 OFFICE REPORT ON SOIL EXPLORATION

s6-a54s @ @ @

CEPARTHENT OF NIGWWAYE ~ ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 0 FOUNDATION SECTION
4 o v PP
Jos . 67-F-109 _Locarion Sta. €36 + &y ofs 3 Lt. ORIGINATED BY
w.P. . 27h=B6-01 soriNG pate _Deg. 5, 1967 COMPILED BY P
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ABBREViATiONS USED iN THIS REP‘GRT

: PENETRATIO’N RESISTANCE

STANDARD PENETRATION RES(STANCE 'N': < THE. NUMBER OF BLOWS REGUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES ,INTO THE SUBSOIL, 'DRIVEN! BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES,

DYNAMIC. PENETRATION RESISTANCE + - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED

TO THE END OF DRILL “RODS, 12 INCHES INTO THE SUBSOIL, ~ THE ORIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION COF SOIL

THE 'CONSISTENCY OF COWESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN-THE. FOLLOWING TERMS & ~ : )

CONSISTENCY | "W BLOWS/FT. ¢ LB./SOFT. Y DEMSENESS 'R BLOWS / FT.

" VERY SOFT o -z 0 -250 VESY LOOSE o -4
SGFT 2 -4 250 -'800 - LOGSE 4 -e
Fram e -8 500 < 1000 - COMPACT 10"~ 30
STIFF B <15 1000, - 2000 . pENSE 30.0-.50
VERY STIFF - : 5 - 30 2000 - 4000 VERY DENSE > 50

' S HARD ‘ > . 30 : > 4goo

TYPE OF SAMPLE

5.5 SPLIT - SPOON T.W TH!P.:WALL OPEN

WS WASQED SAMPLE TP THINWALL PISTON

S & SCRAPER. BUCKET SAMPLE 0.8, CESTERBERG SAMPLE
as ‘AUGER‘ SAMPLE BN - FOIL SAMPLE

cs. CHUNK SAMPLE . R.C. ROCK CORE

8T SLOTTED 'TUBE SAMPLE
: PH. SAMPLE ADVANCED HYDRAULICALLY
PN SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V, LABORATGRY VANE
g UNDRAINED TRIAXIAL FV.  FIELD VAKE
Qcu - CONSOLIDATED URDRAINED TRIAXIAL < CONSOLIDATION

Q4 DRAINED TRIAXIAL

»

SENSITHVITY
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USED
SOiL PROPERTIES GENERAL
UNIT WEIGHT OF SORL {BULK DENSITY} T =3-1416"
UNIT 'WEIGHT OF * OLID PARTICLES @ BASE OF NATURAL LOGARITHMS 2-7183
CUNIT WEIGHT OF WATER loge.o or ing NATURAL LOGARITHY OF .0
UNIT DRY WEIGHT-OF SOiL {ORY DENSITY) ‘logeaor iog o - LOGARITHM OF @ TO BASE. 10
URIT WEIGHT OF SUBMERGED S0iL t TIME
: Vs | ACCELERATION DUE TG GRAVITY
SPECIFIC GRAVITY OF SOLID PARTICLES G = 1” g . . ’
- ' YOLUME
VOID RATIO W WEIBHT
POROSITY M MOMENT
WATER CONTERT F FACTOR 'OF SAFETY
DEGREE OF SATURATION ;
LIGQUID LI1MIT N :
i STRESS AND STRAIMN
PLASTIC LiMiT - -
PLASTICITY INDEX u PORE PRESSURE
SHRINKAGE LIMIT o HORMAL. STRESS
W= W ¢ MORMAL EFFECTIVE STRESS (& 1S 4150 USED )
LIGUIBITY MDEX = et R
et Ip T SHEAR STRESS
W =W £ LINEAR STRAIN
CONSISTENCY INDEX =
) . o B d SHEAR STRRIN
VOID RATIO N LOOSEST STATE 4 POISSON'S BATIO {1 IS ALSO JSED) s
VOID RATIO 1N DENSEST STATE E MODULUS OF LINEAR DEFORMATION (vomcs HODULUS )
ST A Rt MODULUS OF 'SHEAR DEFORMATION
DENSITY INDEX » Smex T8
S : Emox T Cmin K. MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D, iS ALS0 useD Ty . COEFFICIENT .OF YISCOSITY
MYDRAULIC HEAD .OR ' POTENTIAL :
RATE OF DISCHARGE -
TE R OIS : EARTH PP:—.SSURE‘
VELOCITY .OF FLOW -
HYDRAULIC GRADIENT d mumﬂcs FROM TOP OF WALL TO POINT OF APPLICATION
COEFFICIENT OF PERMEABILITY OF \PRESSURE
s’s’sw.ss FORCE PER OMIT voums 8 ,‘WG‘-E OF WALL. FRICTION
e K DIMENSIONLESS ce';racsr.m TO 'BE USED WiTH VARIDUS
COEFFICIENT, OF VoLUmE CMNGE "Tiveldg SUFFIXES 14 EXPRESSIONS HEFERTING TO NORMAL STRYSS
: ON WALLS
COEFFICIENT OF .CONSOLIDATION ) e
o : K, COEFFICIERT OF EAQTHPEESS‘JRE 5T REST
COMPRESSION INBEX = B8 .
L B0 ;
: . i FOUNDATIONS
TIME FACTOR = c&’: { d; DRAINAGE. PATH )} TR ————
] BREADTH OF FOUNDATION
DEGHEE OF CONSOLIDATION ;
L LENGTH OF FOUNDATION
SHEAR STRENGTH
: D DEPTH OF FCUNUATIGN BENEATH GROUND
EFFECTIVE. COHESION
INTERCEPT N TERMS OF N DIMENSIONLESS COEFFICIENT USED WITH & SUFFIX APPLYIHG -
) TO SPECIFIC GRAVITY, - DEPTH.AND COHESION ETC. N TH
EFFECTIVE ANGLE OF & EFFECTIVE STRESS TRV S £
) L o FORMULA FOR BEARING CAPACITY
SHEARING RESISTANCE, | “7,= ¢ + ¢ tan ¢ :
OR ERICTION J Ke MODULUS. OF SUBGRADE REACTION
APPARENT COHESION “}
APPARENT ANGLE oOF = L N TERmMS oF
L TOTAL STRESS
SHEARING RESISTANCE, SLOPES
OR FRICTION Tr=cyt O fong
B H VERTICAL HEIGHT OF SLGPE
COEFFICIENT OF FRICTICN
3] DEPTH BELOW TOE OF SLOPT TO KARD STRATUM
SENSITIVITY
£ ANGLE OF SLOPE T9 HORIZONTAL

ABBREVIATIONS

iN THIS REPORT
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ILT TO SILTY [ RECT n :
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1290 _ ! | i _en
liiln \ $~ Bore Hole
b 500N
BN B \ T $— Cone Penetrotion Hole
1260 | 4 G 1280 N Q}— Bore 8 Cone Penelration Hole
N TAT i \
~X  Water Levels estublished ot fime
of field investigation. OV 1967
$7 & ok No. [ELEVATION | STATION | OFFSET
150 j . . e
- SN R —— e N 1 1039 4 636415 | 60" RT
H B 10 0 | haneaa | 780 RT
a 3 1330 0 | 635060 | 24 0T
ol NE 1340 2 4 [haas a [ e3seon | ier KT
P LAN 5 1339 0 X585 30" iF
b 1 4 A 0T
seate 339 4 | e3s5ea3
2 b o 2 40 FT, 7 1339 635+13 57" LT
= = .
1333 8 1339 0 | s35434 ) 18707
9 1339 0 &34+ 63 o' LT
10 13190 b36+0d 3T
1522
180 180
| | | - HER ZNOTE ~
i i . : 17a The boundaries belween soil sirata have baen established only ot
‘ Bore Hols locations. Between Bore Holes the boundaries are ossuinced
. from geclogieat evidence and may be subject to considerable error.
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Waler Levels established al lime
of fiold investigation. NV, 1967

R

NO. |ELEVATION | STATION | OFFSET
1 1339.4 | aa6ers | 60" RT.
2 1xve0 Leasraa ) 2etwt
K 1339 0 | e35re0 | 24 RT
1 13390 L eassol | 16 R
5 | #2390 {35465 | 30T
6 | 13294 |635ea3| 70T
7113397 | 635ena | s7LT
3 lixaeon [ exue3a| 18CLT
o l13zen lazare t 6°AT
1o | rase-n {esereny 3017
- NOTE ~

The boundorios belween soil 51razo have been cstublished only at
Bore Mole Iocations. Hetween Bare Holes the boundaries are assumed
fram geclogical evidenca and may be subject to considerable error.
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S0 e e e e g i L. 1350
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B/F CONE B/F CONE 8/F CONE 8/,F- CONE
40 ~7° [As»? S S GO oo 0.9 0 .50 B S PROBRE E FOOTING LOCATIONS
! | L7 CUTTMUCK TS -
H ] . 4 DECAYED & UINDEG -
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! 1%
i SAND -
1
1320 . . 1320 5
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. 131 o A e KEY PLAN
- 3 Qx G )
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2 = N 1 7z [ 1 2
<
. 0 1 [ .
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‘ 7 10 \ .$_9
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1
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~$- Caone Penetration Hole
1280 128 N —$~ Bore B Core Penetration Mole
\
| —'——T Water Levels established at time
of field investigation. NOV 1967
7 8 3 2
Q Fa >$. . NC. [ELEVATION | STATION OFFSET
1350 I [ B . e . ~ 131) !
: | ' i 1339 4 | 636+15 | 60" RT.
f 2 1339 0 | 635+84 | 78" RT
t
I ° 3 1339 0 | 635+60 | 24 RT
540 B/F CONE i 1340 i 4 113390 | 635+91 | 16" RT.
=T PLAN 5 1339 0 | 635465 | 30" LT
SCALE 6 13394 | 635+43 | 70" LT
20 10 0 20 40 FT. 7 1339 2 | 635+13 [ 57T
1330 1330 o — 8 1339-0 | 635434 | 18" LY
- 9 13390 | 634+63 ] 6'LT
10 {13390 |636+62 31T
320 _ 1320 10 $9
1380 L o 1380
! T \ ~ NOTE -
1310 1310 wre. | e l’f ! e i 1379 The boundaries between soil strata hove beer established only ot
130 — A i e PO s Bar i [ Bore Hole locations. Between Bore Holes the bounaaries are assumed
1260 H — LEL GEALE . i 1160 from geolegical evidence and may be subject to considerable error.
6 - - - - . o R P, e
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‘"/388 HWY] 10 & 24
PIMENSIONS PERPENDICULAR TO 12-o" slo"

HALF OF ROADWAY SEE CROSS

Lyt .
LANES FOR OUTLINE OF OTHER LANE SHOULDED 1 2-0" ROUNDING
SECTION BELOW

| LIMIT OF RANDOM

RIP-RAP EL.1344.00
I
uTieeaTe, pine Aecy| ( M40 (Tre ), ALONG ¢ PIPE ARCH
| B GaUes A Sregl - SXisTING v .
\~ NN S £L./339.0
N INVERT ELEVATIONS: RN
YR NORTH =~ 1334.50 P00, STREAMBED
TYP. SOUTH  /334.00 ek ;%5 s g;.:r;’;x
£l 1356,
210" THICK BED OF
\‘\GQANULAE MATERIAL G.BM. N=2I7i4 EL. 1406113
rzgngMggrdr;rxb DBFEI}E)HTITAEK N MEMORIAL PaRK p
. . BANDOM 2P AP 5 UTHERLY LIMIT OF FJRST AVE.
“ ) Lo : EB.0' EAST EASTERLY LIMIT OF SECOND ‘ST,
N TOTAL LENGTH OF PIPE ARCH Jjii-e" (EAST & west) | &0 | 240" THIC TaoiET ON Tb OF FER ORANeE e
= ALONG & OF PIPE ARCH ALONG €
PIPE ARCH

SECTION /A\

70 & Hwy. 10¢24 - Hwr. /oTizq REVISION
N.T.S. :
\ DOWNSTREAM UPSTREAM |
i
Z |
- SsrRucrure %
| Q P ANISHED ——~ srRycruRE
| n > 0.00% Up FINISHED GRADE N : :
' } | l— GRADE LINE OF COMPACTED ¢ '
3 \CTED~
; . PIFE ARCH
_g+ ——— ‘T _____ T (GQANULAP BACKFILL - FAMBER  DIAGRAM
! | = s - ZaMB DiA
Slo %‘1 8' OROFILE EXISTING 1 BEFCRE BACKFILL
$is o Sie  leeare CGROUND LEVEL N.T. 5.
38 I NN . - GRANULAR MATERIAL
iS 019 N LUMB SUM ITEM }
o RS o ™
- a 3 BOTTOM OF
X W 5 MUCK
> ~ . {APPROX ) YRR ol
| N LS S ,
i
. i
g 5r F/P» ‘_‘ 3 ¢ £4ST PPE ) JONSERENG S
# | P S EROFILE ) GoANgLAR MaTERIAL NOTES
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ABUTMENTS, PIER 4 WINGWALLS 100 £25 mm
DECK (TOBy ; 7020 mm
DECK (BO7TTOM) : 50%10 mm
ALL EXPOSED CORNERS TO BE CHAMFERED 20 mm.
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NO CONCRETE ShallL BE PLACID FOR ANY FOOTING, UNTIL
THE SEPTH OF THE EXCAVATION ANL AHARACTER OF THE
FOUNDATION MATERIAL HAVE BEEN APPROVED BY THE
ENGINEER. :

FiLL SHALL BE PLACED AT BOTH SIDES OF CULVERT
SIMULTANEDUSLY. !

CULVERTS AND RETAINING wALLS (WHERE APPLICABLE) SHALL
BE BUILT IN ACCORDANCE WITH MTC FORM 304.

REINFORCING STEEL SHALL BE HARD GRADE. BARS MARKED
SUFFIX C SHALL 3E EPOXY COATED.

WALL DRAIN DRENINGS TO BE SOPMED USING NON- METALLIC
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CONGTRUCTION 3EQUENCE.

I. DIVERT FLOW TO ONE CELL OF EXISTING CULVERT.

2 REMOVE HATCHLD _.oZ] PARTS OF THE OTHER CELL
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TSTEEL BEAM GUIDE RAIL. -

2. CONSTRUCT WIDENING OF ONE CELL,

4-RE-DIWWVERT FLOW TO THE COMPLETED WIDENING.

5. REMOVE REMAINDER OF HATCHED PARTS OF EXISTING
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6.COMPLETE WIDENING OF EXISTING CULVERT

i
7 FINISH ASPHALT WEARING SURFACE TO ZLEVATIONS
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