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THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN
ESTABLISHED ONLY AT BORE HOLE LOCATIONS.
BETWEEN BORE HOLES THE BOUMDARIES ARE ASSUMED
FROM GEOLOGICAL EVIDENCE AND MAY BE SUBJECT =
TO CONSIDERABLE ERROR.
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It 1z proposcd tu corstruct a structure, or two adjacent
structures, o carry highws, 03, Line fhty uver relocated
Blghway &y Linc "', at the north-west limits of the Lity of
Srantford,

% subsoll investigation was carried out by this ~ection
for the purpose of deterzining the zost suitedls tipé of foundation
suzport, The investigation was carried cut within the limits of
the layout for the footings ws shown on 'lan #¥-3$77-1. Thias report
contains the resulis of the Tield work, as well as the discussions

ant recoamendaticrs required for design purposes.

‘he propozed llzbway 402 1s approxiastely psrallel to
an sbandaned rellway emborzsment in the ares of the proposec inter-
segtlon with Highway &,

Ihe land ir the vicinity of the crossing zlepes in a
westerly direction towards a recsntly consiruted dralnage diteh
which crosses iine '.', about . ta. 3540, “he srew s poorly
drained but there are indieations that the drairage was such
tmproved by the drainags ditch. Host of the area cutside the
rresert Highway ¢ right of wey is covered with trees and shrubs,

et e, FZ ...



PRLIEE OF 5178 ABD GROLLEY: {oomt'd.) ese

The site lies in the nurtherr extremity of the Norfolk
sapd Flain., This sand plels 1z & large deltaic é@%}ﬁ%ﬁit 1&1& sown
by glacisl melt water: which dralned into glacial Lakes Whittlesey
and “arren,

Yhe Borfolk fard Flain conzists of sand and 311C beds up
to 75 feel deap, but ususlly silt or clay strata ocowr within 30 i,
of the surfsce.

The fleld work eonsisted of six sazpled boreholes and six

Gynemic penetration tests., Three of the dynasic penetratiom tests
wera at the borehole lecations, Sesples were recovered using a &~ ,
€.D. split-sposs ssaplar driven inte the soll by mssns of & 1O-1b, |
r fslling 30 inches. In the upper 15 ft., the subsoll was
saspled at approxisstely J-ft. intervals. Below 15 ft., the saspling
interval wns extended.

Tpon Tecovery, the saaples were vizuslly ezamined, %Lgaaifiéé
snd placed in glass jars. 4
the dynanic penetration tesis were performed by driving a

2 élameter steel cone on i-vods by zeans of a 1bC-1b. besoer falling

“he site is undsrlain by brown, Tine send over stratified
silt and silty elay. The silty elay iﬁ?’ﬁﬁ sre underlain by by fire ﬁgﬁﬁ

gizately elevation TLELO . The £$1§$&.§‘§'§‘ ﬁml%&
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b1} Lanaral: (caoptitd.) e
of the sand near the surface ls loose te medium dense. The aversge

relative dengity of the stratified seils can be reogarded sz mediusm
dense.

A detalled deseriptinn of the solls encountered is presented
in appendix 1 of thiz report. /n approximetion of the soll strati~
graphy is shown on Trewing 61-F-764, sttached to this report,

The subsoll censlists of the follewine types of soili-

1} Fine sand;

£} zﬁrﬁﬁiﬁgé sand, silt, clayey silt and
silty elay; |

3} Lltratified fine sand amd sandy eilt,

Brown Tine cand whieh has besn partisi.y ozidized, covers
the sits, The thickness of the fine sand varies from about & ft. to
a8 magisus of 13 3. in bors

shole 5. The relative density of this
sand can b8 described as louse io sedinz danse.

bo3}

The upper and lower liamlts of thig stratus are not very
gistinet,. The solls are stretifled haphasardly and the layers very
in thickress. The relstive dersity of the stratum iz approxisately
zedium dense, although there ars widespread variatioms within the
stratum. The silty elay is of low plastieity and the conslateney
is wery stirf.



“hiz: was the deesest stvatus interzecied by the two deepest
boreboles. The upper limit of this stretum is apprexiaately olovation
780, The ioswer lizit was not detersined, but it is ‘mows from
previcus Investigation: that this stratus, or a stiratus consisting
of sismilar solls, extends to a auch greatar depth.

The sand and silt is stratifisd and the relative density
can b dpzeribed ss mediun dense.

After the first borehole wes completed, the BX casing was
left in place and the weiler wes bsiled out of ths hole, Water lovels
vare Laken during the next wveek and it was 2pperent that the water
table was very close 3o the swrface. 4t the and of sach day, the ﬁ%ggg
lavels were taksn st each of the other completed Poreheles, Prom
these cbiervatices, the approxizste position of the water table waz
gstablished and is shown on Drawing 61-F-P0i. 7The samplas recovered
within six feet of the surface were mottled end oxidlised, indicating
that ihe level of the ground water bay oot alvsysz besr consvant.
Beesuse of this, It i3 rocommendsd that the szsct water table be
establiahed prior to construction,

S JUE abD T EoURHE ,
There ars basically two ssans of fouting support e be
sunsidered for this site. These are: a) spread footings) and
B) plled foundstions.

's;é" 3

L%
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Hesed on the results of Ztandars

in the fleld, ar allowable bearing eapacity of approximately 1.5 1. Feo

“he settlecent resulting from the applivation of
thiz lomd to the subsoil will probably be less than one ineh,
there is

fore, it

Fenistration tasts perforeed

has bheaxn cunputed,

Howaver,
o gusrantes that this settlemesnt will b¢ unifora. There-

is recommended that 4 slsply supported structure be designes

site with provision for Jacking in the svent of differential
or sxeessive settlements,

for this

it i3 thought that the ground water which will cose inte
the sxeavatiensy can be resoved by suap pusping operations,

However, k2cause of the pogsible high pround water %ﬁ%i&,
guick sand conditiens eould develop. It i3 therefors recoms:

that sheet piling be ussd. The depth below the foundation elevatisn
0 viiich the sheet siling should de ériven, should squal the ﬁistma
of the water level above the foundation slevetion, Tha %E&%’% watar

table should e therefore sstablished prior to comsencesent w eon~

struotion,

“pread footlings say be placed or the approsch £ills for
abutzent support provided the i1t consiats of granular meterisl
which has beer cempeeted to 100 of frostor density ms fdetersined by
the current Tepartsentsl practice, The ri1l shouls be brought up to
firal grade und Tully coapacted for a distance of at least B ft.
behirf the abutsents, ang 10 ft. beyond the other sides of the
rbutmants. The Fill should then be re-expavated for placing the
foolings. “n allowable load of 2 T.i 0. zay be used in ﬁﬁ%i@ﬁ for
footings pluced on the compacted granular fiiig




: : {eont'a,) ...
“read Footings: {(comt'd.) ...

Loth the pler footings and the abutment footings sheuld
have a width of € to 3 ft. and & sinlmum depth of cover of 5 ft.

B}

a5 an altsrnative %o the use of spread footings, & plled
feundation may be employed for Tooling sapport, Lavge dlsplacesent
plles, preferably 12" tube piles, are racoummsens

e These plles would
act prissrily as friction pllss, Congsquently, the langth of s pils
would depend upen the design load. The Tfollowing forauls can be used
to correlaie the length of plle with the deslgn losd for 12" disseter
pFipy piles:

L% 18,7 « 5,11k L
where ¢ iz the sllowable losd per pile in toms ard L iz the
length of pile in feet. 41l piles should be driven to a specified
elsvation es deterained by the foraula given above.

There will be no stability prebles with approaeh esbanksents
leas than 35 ft. in helight snd with side slopes of 2:1.

The area at the propused eroszsing 1z part of the Nerfolk
cand rlain. Tho fine zand at the surface is uoderlain by finer soll:
which are stratifisd sng retorogensous.

Foundation support can be obiained by two usmas, nasely:
spread foolings snd pilled foundetions. Using spresd footimgs, the
allowablie bearing capaclty iz 1.5 T.5.F, for the plers, and 2.0 T.i.F«
for the abutments placed on compacted fiil. bifferentlal setilesent

cantiC. /7 wee




can be sxpectsd, ard & sisply supported structure with provision Tor
Jagking, should be dasigned,

Cewatering problens msey be sigountered, and swlsyres 885
deseribed in the repurt, should be taken.

Ihe Ileld work was started iugust 10 snd coupleted Aupust
18, 1951, The drilling wes carried out by Dominion roil Investigation,
Limited, using 2 smell core drill adapted or soll sampling. The
Tield work wes supervised by ir, %, J. tslvea, for the Department of

dighweys, uniario.

“eptember 1961,
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SUMMARY « OF

FIELD & LABORATORY TESTS

joB 61-F-76

w.p, 153-60
oLE|samp |  SAMPLE ‘PENET'N | MOIST. [PLASTIC] LIQUID | SHEAR UNIT
NO. NO. DEPTH MATERIAL DESCRIPTION ‘1. RESIST. CONT, LiMiT LIMIT JSTRENGTH| WEIGHT REMARKS
(FEET) BLOWSFT. % . %= % p.s.f. p.ci.
1 81 {3*-4.5 S5il%, loose, grey and motiled. 9 - - - - -
52| 5'<6.5! Silt, medium dense, grey. 2, | - - - - -
¢ 5ilt, medium dense, grey 1/4"
layers silty clay. 21 - - - - -
S4 }112%-13.5' | Layared silt and ailty clay :
b medium dense, grey. 20 - - - - -
S5 15.6'-17.1Y Silty clay, very stiff, grey. 201 - - - - -
S6120'-21.5' | Silty claywith gravel sized
particles, very stiff, grey. 24 - - - - -
57| 25'-26.5' | 8ilt with layers fine sand,
. dense, grey. 35 - - - - -
881 30*-31.5! i‘ine send and sandy silt medium
‘dense, grey. 3| - - - - -
S9 | 401'-41.5' | Fine to medium sand, medium dense,
' Brown. 19 - - - - -
81q 50'-51.5' | Fine to medium sand,
dense, brown. 30 - - - - -
‘2 {81 ] 3'-4.5° Fine sand with layers of silt / .
o mediun dense, grey. 941 - - - - - ‘.
82 | 5.50-7¢ " ) - | -] -] = -
R ER U " 6| - -1 -] - -
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SUMMARY OF FIELD & LABORATORY TESTS

Jop 61-F-76

cone penetrationd

only

w.p, 153-60
HOLE]l SANMP SAHPL; PENET'N MOIST, IPLASTIC] LIQUID SHEAR UNIT
| NO. NO. CEPTH MATERIAL DESCRIPTION RESIST, CONT, LIMIT LIMIT |STRENGTH| WEIGHT REMARKS
‘ (FEET) BLOWSFT. % % % pst. p.c.f.
2 184 |13'-14.5' | Silt, medium dense, grey. 19 - - - - -
S5 {20'-21.5' | Silty clay, stiff, grey. 13 - - - - -
S6 |251-26.5¢ " n |- -1 - - -
87 130t'-31.5' | Silty clay to 31'-0¢
Fine sand from 31'-0" to 31'-45" 20 - - - - -
3 ISL j3'-4.5¢ Fine sand, medium dense, brown. 15 > - - - -
32 | 5.5%-7 Layers fine sand and 9ilt medium V
dense, grey B - - - - -
S3 | 9'-10.5¢ " 16 |- - - - -
= i .
S | 13'-1k.5' | layers fine sand and silt —. ,
Loose, brown to grey 6 - - - - -
85 |19'-20.5' | layers of silt and silty clay
stiff, grey ' 14 - - - - -
86 | 251-26.5! " L - - - - -
87 |30'231.5' | Silty clay, stiff, grey 8 - - - - -
S8 | 35t'-36.5' | 3ilty clay to 35!'-6"
Fine sand to 346'-6" 32 - - - - -




' o ) S Jos 81 61*1’*‘?6
SUMMARY OF FIELD & LABORATORY TESTS We. 153-60
wore | SamP SAMPLE -~ o . PENET'N MOIST. PLAS’”t LIQUID SHEAR UNIT
m; NO ) DEPTH MATERIAL DESCRIPTION . RESIST. CONT. | UMIT | tiim | STRENGTH | WEIGHT REMARKS
" - (FEET} BLOWS/FT. % % % paf, p.c.f.
5 181 | 3'-4.5' |Fine sand with layers of silt e
= , | 1oose, brown, mottled. 8
82 | 5.5=-T" Fine sand, medium dense, brown. 17 |
‘83 | 9'-10.5' |Fine sand, loose brown. 9 ‘
Sk | 12‘*—13.5,'5_ Fine sand, medium dense, brown. N 6 ’
35 ,,15‘-16.5’ Fine sand and silt , medium dense -
{h'ay. 14
86 20‘—31.5' Fine sand, medium d@_nsé’, ‘brown. 10
37 | 251-26.5" | Stratified silt and silty clay,
' o | stiff, grey. 13
s8|30315 ) " U
s9 | 35+-36.5¢ | stratified snt, and silty clay very
- | i{stiff, grey. 1 16
1 s10] 401-41.5* “ 1
511 L51'-46.5¢ | Fine sand and silt medium dense,
grey. : ‘ ’ 25
s12| 507-51.5' | ' LI 15 .
551-56.5" | 811t with layers of silty clay,
o med:hm dense; grcy. 11

813
s:u; 6{)'-&1.5' 8ilt and finc aand, medium de.ase, L
SR BN RSV . 26
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SUMMARY OF FIELD & LABORATORY TESTS

3114 anmd ot lfe alav atiff  osrev.

10 - -

w.p. 153-60
PENET OIST. | PLASTIC | ‘ :
HOLE | SAME. m:f MATERIAL DESCRIPTION RESIST. "ConT. v ,‘lﬁi’.’f’ STRENGTH wEIGHT REMARKS
NO. | NO. (FEED) sLows/Fr.| % % % pak. pd.
con¢ penetratioh only
S1  [3'-4.5! Fine sand, medium dense, brown. 19
82 15.5-7" " 11
83 [8'-9.5! Stratified fine sand and silt,
‘ med:.um dense, brown. 21
'S4 |12'-13.5' | Fine sand and silt, medium
dense, grey. 12
S5 |15'~16.5' | Fine sana to 15'-4" silty clay to
7 169-6%, stiff, grey. 11
86 |20'-21.5' |Silty clay, very stiff, grey. 20
87 |25'-26.5' |Silty clay, stiff, grey. 9
88 {30'-31.5' " 7 =
VANE|33° " - - - -~ | 00| - Sens: 3.3
89 |35'-36.5' |Stratified sand, silt and silty .,
o clay, wedium dense, grey. 17
gm& pmetratioll only
81 (3'-4.5 Fine sand and silt, medium dense, :
v grey. , 12
0 } F o V ol B 2 1




SUMMARY OF

FIELD & LABORATORY TESTS -

SAMPLE

PLASTIC

SAMP PENET'N LIQUID SHEAR UNIT
N DEPTH MATERIAL DESCRIPTION ‘RESIST. LIMIT Limir STRENGTH [ WEIGHT
NO. (FEET) BLOWS/FT. % % p.sf. p.cf.
53 | 91-10.5' |8ilt and silty clay, very stiff, .
, 1B
Si | 12.5'-14" " 21
s5 | 18'-19.5" " 2
S6 | 22+1-23.5¢ " 181
S7 | 27'-28.5 " 2

8 denotes split spoon sample.

JoB 61~F-76
wp 153-60
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DEPARTMENT OF HIGHWAYS -ONTARIO .
MATERIALS AND RESEARCH SECTION

w.R_153-60 BORE MOLE NO._ 1 _ ___ LEGEND

i/2 UNCONFINED COMPRESSION (Qu) O

61-F76 323490 (50' Rt. 2" DIA. ‘SPLIT TUBE = m— mm oo e o o= = 17
Jog_ol-*-7 _ __ ___ STATION323/90 (50" Rt.) 2O ST T IITITT B vane Test (C) AN SENSITIVITY (S)--— 4,3‘;
L

2" SPLIT TUBE — — — ———~ PR S NATURAL MOISTURE AND

DATUM.?ZIJI‘.: wwwwww COMPILED BY _ _g'_f_(:w e o 2" DIA. CONE e e e om P, LIGUIDITY INDEX — e = mwm e X
2" SHELBY oo e e e e o e LIQUID LIMIT o e e o o o o o e e = — gy

BORING DATE Aug. 10/61. CHECKED BY__R.J.5. CASING - o = g PLASTIC LIMIT

TRE y ‘
: ELEV. |DEPTH * Nor:z:’v‘:'r::g:YnATmN CONSISTENCY NATURAL
symsoL DESCRIPTION reeT | FEET e SAMPLE :
S owe s T MOISYT. CONTENT ~ % DRY WT,
4  Groundlevel 5]., 0 0 2 0
) ' " M w.‘? i ] T
z L i ]
Fine sand, loose to mediuu L8 .4 ; TTTTTTL ;
- -
/1/ |/|stratified silt and silty clay 3 T AT RS TR IR T
e e | 1o Bt L IRARSSER -
orey QR e _
'Y A/ : f':'\";::*::' 1T aRNis i?’ ‘ 5 -
20 i g : \ o bdd - # S
s D S R RURER ! -
y b PRI T B ) R S i -
""' et l s G Ao b !
’ 1 i N . .
444 e P W it -
721.1“ 30 EORR e s e ohoflbe - .,14._f Lo bbb e b 1 t 4 %
- - ENSERNBN ) IR ] SN 381 -
; Stratified fine sand and sandy o bt ! g -
" oieilt - T A it 4 N
| 1. [Medium dense HH e | :
.., |Grey sEaRsan| ; o B ! ]
3 - ) hO - o E B . pu 4 ! 3
1 RRRRERE IRRRS uRESRRRERSY HE s |-
. . < . b ;T . " L,. . i b
. 7, A4 A ‘ -L b § + .
| S ; i otk - 4H
AL | 50 Suana=: EaiSasssasatal
s 690.8 T o T e 810 -
End of borehole, (AN S RSNEBERNY BENNSEREA
i g T EANNN NS u
- : of e gk o ot oo
60 Suliie Seaiis
4.4 - ot S ORS00 T SNV SR O S O ]
i ‘ )
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STATION 323400 (42

BORE HOLE NO.2Z _

o) _

DEPARTMENT OF HIGHWAYS - ONTAR!O
MATERIALS AND RESEARCH SECTION

DA SPLIT TUBE _ . .
2 SHELBY TUBE

LEGEND

1/2UNGONFINED COMPRESSION {Qui __ __
vANE TEST{C)AND SENSITIVITY({SY. _ _ +*

Grey

0

JloaTom 25091 cowmpiLeD BY. _Buk. . T g oo TR e
“ Y 2USHELBY . LIOUIO WIMIT o
BORING DATEAUEs !-‘L/é%:_ CHECKED BY. __ Redo8. cpsae  TTT T ILTRTT mAstcuwito DL T0 T TT T T
e S R S R e S ——— quzva;. = e 9 R S ey % e
} ELEV. |HEPTH RESISTANCE ! CONSISTENCY IATURAL
By MBOL DESCMPTION F’,:‘_"CT 5"£€'f e S.E—:‘ s —— *‘M“'"""“”"'"‘"MM"‘“%’\ﬂ’LE WMNET WY
S S : e e I ; — T MOIST  OHTENT- T ORY W, f‘_*w.;___f,-’ifi,-..,
- ; ¢ Groundlevel 7 Z%‘g 0 g : ‘
i 1 i1 Fine sand with layers of —eeleg 753
-+ - . -.silt, medium dense ‘ sl | -
(it 1t +1 Grey
LRI T47.9 2 -
| / / ,; Stratified sand; 'silt and clayey S =
47 1 1silt, medium dense, Grey. B
A - 739.9 8 |-
Stratified silt and silty clay stiff Y f;“
! to very stiff 20 +
/Y |/ s : 7




DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SECTION
wep 153-60 _ ___ ___ BORE HOLE NO.__3_____ LEGEND
Jos 61-F-76 sTATION 322430 (45 Bt.) ZDiA SPLT TUBE _ __ . __ . B  I/ZUNCONFINED COMPRESSION Qui__ ©
““““ ST E T S SHEWSY TUBE . o . B xg#ERLESL(O(%gﬁ?F?E "AENNOS vt S L 4
paTUM _T57.1'  commiLED BY_ __B.K. 3‘* §f’§%§%§iﬁ_’_‘::ﬁi A T liouiDITY INDEX . . x“
2USHELDY o o e e e e e LIGUID LT o L o o o e o e e e e
BORING DATE Aug. 14/6l. CHECKED BY. _ . ﬁ:_J.,,- Se ..  GASING - _ _ 0 e pLasTic uwit D T T T I T T T
e e e s e .
T . s'l:ﬂEHG'!;HRM;nKD PE N!’ZT”;;T!ON I ’ §H‘T IRAL
= vsmt.g CESCRIFTION i:':‘; zi:‘;" "E.s_fiTANCE‘ R o ; i v
._..___..0.‘...“...5. NS e e e e oo s e e, “ i e . i ot 1 e e i 1 “‘Q—ang N...__i PATDEST . LCOMTENT - H DRY WE, :
- E + Groundlevel 757.1 - _ ‘20 30 __4D 0
ot '.iFme sand, loose to med. ——"L—‘%—Fﬁ'i p Sl SRR EE ARSI RN
.’ ~ !dense, Brown. i ‘-
R §751.6 i
AV . |-
1- 1 | Stratified sand, silt and clayey
D4 isils, -
-1 - #Hedium dense
1./ 4 Grey -
.- ,-- - - — . 738n1
Stratified silt and silty clay
4 / A Very stiff
Grey -
V' V5 -
. 721.2
SRS w5 % ¢ U - 54 < To DORE ;-7 7o R KT T W 1 12U -
End of borehole. :
Penetration resistance profile
shown: obtained dri 2% dia.
cone froa grcmdlevel to th noted
biguh an energy of 350 ft. lb. per




FORM OB-ML-126 (REV. 1959.) - 59-500

s |

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SECTION
e

wp 153-60 ——_. BORE HOLE NO.__&4__ ___ LEGEND

Jop 61-F-76 oration320450 (K0! Rb.) 2o SPLT TUBE . _ . _ _ B i/zUNCONFINED COMPRESSION {Qul _ . O

, 760. 5 2" SHELBY TUBE . . _. . | xa¥anizsz&§gfﬁggﬁfﬁfnxvnwis},w-w +*

L . K. 2'SPUIT TUBE . . o — ATURAL MO! N L
DATUM -7 GCOMPILED BY_ _ _.BAIS. ***** 2 0IA, CONE _ . . o . LIQUDTY INDEX e X

2USHELSY . .. ) GUID LT _ e e s e e
BORING DATE Aug. 15/61. cuecwes By _ Red.S.  casws . -7 0 T T0 T PLASTIC LM T T

o e e e e
LT - ( T L L I LD L S LI L I T ST e ey totyrniiaiygy oot T oty T T L g '/ by oy
i STRERGTH AND PEMETARATION CONBI STENCY T
: ELEV. IDEPTH RESISTANCE - PATURAL L.
emren | R e S e it s : s
5 Mﬁui—z CESCRIPTION FEET FEET .S F. ,‘.’EiMFLC}QNQT WY,
! ; ; P
e e o e i e e e . H — . — MOIST. CONTENT- % OAY WY, pm ]
H JET. 1
3 Groundlevel : i
S 760.5 20 20 - e *
: S b4t R : IO S0 R BN ; ¢ A v H
!

i

! Penetration resistance profile shown;
- obtained by driving a 2" dia. cone

i from groundlevel to depth noted with
i an energy of 350 ft. 1b. per blow.




B-ML-126A - 60-1015 ¥
_ OFFICE REPORT ON SOiL EXPLORATION L
v B e g R
DEPARTMENT OF HIGHWAYS -ONTARIO
MATERIALS AND RESEARCH SECTION
; wp_153-60 BORE HOLE NO.__° _ _ __ LEGEND
{yoB_61=F TAT 20480-20"_Lt. 2" DIA. SPLIT TUBE — — — ~ — = — — I/2 UNCONFINED COMPRESSION (Qu) o]
L R STATION 320780-20'_Lb. . z'ljSHELTBv TUBE—- ——~ -~ —=— B VANE TEST (C) AND SENSITIVITY (S)-~- +‘
A 2"SPLIT TUBE — — —« — =~ ——0—0— NATURAL MOISTURE AND
, DATUM_762.6' _ _____  COMPILED BY _B.K. _ _ g": gwéLcaoYNE e " ttggmrrv INDEX ~— oo = e o e — x ‘
- | 4 B LIGUID LIMIT — e e e e ome o e e —
| BORING DATE Aug. 15/61. CMECKED BY__ _R.J.8. = CASING--——m— el PLASTIC LIMIT e e m e m ;f ;
*: STRENGTH AND PENETRATION ‘ V‘
’ gcev. [ogpTH RESISTANCK CONSISTENCY J NATURAL
SYMBOL DESCRIPTION rEET | PEET R SAMPLE [UNIT W
YIS MOIBT. CONTENT ~ % DRY VT, " cf’
}  Groundlevel 762.6 0 10 20 30 " ]
" |Fine sand Made w7594 X § 1
-"|loose to medium dense = N 81 -
_imottled, brown and grey ‘; T T LT 52 | -
. / M';‘ W S NI . B SEe SRRk dh e g o : ] - =
10 B H -+ 3| -
g - SERN RN AR TR
N 71&9 . 3 ¢7P “ . ; e ,' & -
1} - |8tratified sand, silt and clayey ST NG T T T ST H 851 -
A1t -y TOTTTIT T SuSEs N ERNN NN
“1-{" | Medium dense : ~ : * ; HEENENEENAS 0 s
RE 1 . SEERS SO - FUN N N -
" Aoy RS | Qs :
BN A A 737.6 - T
T T T st -
, T T
Stratified ailt and silty clay ; 1 1 ' 4
W& & A Very stiff T T L ' ¥ S8 | -
an ~| Grey ERSEERE S RN N NN 70 L ]
: TR gesnes Sl uE ¥ s9
m"‘“’?‘ m ST
SRR RR SN N . il 519 -
b o . (; ] . ’
7.4 1 - 511
U‘F:{Stratified aand and amdy silt : l '
.{Medium dense : : -t 12
.. |Grey N <5
e gt e -+ ; ‘ti‘;:«h« V¢
o : . s -
A s f s -
T
Lt ' N 692.6| 70 [ T
End of borehole. - T b
Penetration resistance profile = -t
shown; obtained ty driving a 2" dia. +
cone from groundlevel to depth noted N
with an energy of 350 ft. lb. per -
blow. :




we 153-60
Jo8 _61-F-76
paTUM 761.2

BORING DaTgfug. 17/61,

CHECKED BY

STATION 321#18 (41! 1t.)
COMPILED BY_ __ B.K.

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SECTION

Zow spurTuRe __ _ . _ B

2VSMELBY TUBE _ _ . . . &

2 SPLIT TUBE _ . _. . oo

e 2UDIAL CONE L e

. 2"SHELBY _ _ _ . __ e

e _MR,:J'S‘_,, CASING L e e mnrn

LEGEND

/2 UNGCONFINED COMPRESSION {Qul __ .
vANE TESTICIAND SENSITIVITY[S) _ . +%

MATURAL MOISTURE AND
LIGUIDITY INDEX |

LIGWID LIMIT e

PLASTIC LMY _ .

SRR IR I SR S BT LT LI T e T T T T I T iy N ! S
STRENGTH ANDIPENETRATION
ciev. loepTa gt Ay g CONSISTENCY

DESCRIFY 10 reET | FEET ; 5 5. F.
. S — S YL MOLST. CONTENT- % URY W, |
. TEL HS . !
% Groundlevel 761.2 39 80 A

: RS A T

el T 757.5
-

! Penetration resistance profile

! shown; obtained by driving a 2% dia.

cone from groundlevel to depth
with an energy of 350 ft. 1b.
blow.

H
1

i
{
¢

noted

per

<ot

- ,f,:_“"....v L
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UPFPILE S REFURE OHLDUIL "REAFLURATION .5

k-

DEPARTMENT OF HIGHWAYS - ONTARIQO
MATERIALS AND RESEARCH SECTION
wp_153-60 BORE HOLE WO.__7_____ LEGEND
Jog 61-F-76 STATION321£88 (43' It.)  Zom spur Tuse _ __ __ __ _ B 1/2UNCONFINED COMPRESSION{Qu]._ . O
. ~ 2" SHELBY TUBE _ — B xi?sa;gs;i;{;%e% sfﬁwaszrwwv{s),“_‘ +*
{BATUM 7595 COMPILED BY. B.K. g DA Cong T T ooy NOEX %
2" SHELB T T QUID UMIT _ T
_B&Rm{; DATE Aug. 17/51~ CHECKED BY_ _ReJ.8. ' = casing j ST LT PLASTIC ciMiT oo oo«
f o N %z‘x.r.v‘ asw*rné STREMV;‘T;“;}SDT?‘SSET“AT’QN comsisTEn NATURAL
S MBOL | CESCRIPTILN Treer lreet h T ETEF e i i A A SAE L E AGNIT WY
I &_‘4 e e ; ; 500 1000 1500 2000 MDEST. CONTERT- B ORY W, b -‘,.w_,.*_f;fi‘._.,__,
.1 _% Groundlevel 59,50 o 0. 20 30 smws T
Wale _w757.9 RABE SN SEDURERE RRE %
T Fine sand | - -
. Medium densu -
DU Brmm i} 751.2
| -
/1 /1/5tratified sand, silt & silty clay
B Medium dense . <
R E Grey
v .
4val
yr ) '-f V -
NV
I . 1723.0 -
Bnd of borehole.




AP OB-FIL 140 AREY. 1Y, o iWe — o

DEPARTMENT OF ‘HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SECTit

wpl53-60 BORE HOLE NO.___8 ___ LEGEND
STATION322472 (44 Lt.) 2 DA SPLT TUBE . _ . .. _ g 1/2 UNGONFINED COMPRESSION {Qul O

2" sHELRY TUBE . . .. ... B vanNE T757{0) nr.zé:x SENSITIVITY{S) . . +7
: ! \ 2SPLIT TUBE &+ L L. e e OO NATURAL MOISTURE AND i
QA‘YUH —-ZS§‘L0 ~~~~~~~~~ GQMP‘;LED B!~ ,-;B'K' ..... 2“ DA CONE e - e e LHRNDTY YNDEX o o e &
CORTSHELSY o e i LAOUID URIT L ol e e e o m ne am md
BORING DATE Aug. 18/61. CHECKED 6Y_ _RedeS. . casine 77T 0w PULASTIO LML e
T e A mEnTI Ave PEMETRATION | | T ererener T
ELEV. iDEPTH RESISTANCE . «—-E b T ;MM:,H...__. jrAaTLRAL
SY MBS ] DESCRIFPTION FEET | FEET 52 ¥ | e g.‘ﬂ&?dyL.EiuN?’s' wr.
i { T ; P pooor.
! R - 4 e e ot i e PMOISY. CONTENY - F DY T b g o
: - BLOwWSFT. i :
- i __Groundlevel , 756.0 . |

b
; &
; e
H i
{ T
! T
i I k
s jo

Penetration resistance profile
shown; obtained by driving a 2" dia.
cone from groundlevel to depth noted
with an energy of 350 ft. lb. per
blow.




ORM. GR-ML-126-(REV. 15093~ 395008~ .0

DEPARTMENT OF HIGHWAYS - ONTARIQ |
< MATERIALS AND RESEARCH SEGTION
wp_153-60 BORE HOLE NO.__ 9. _.__ LEGEND
Jog_61~F-76 __ __ __ STATION323469 (6t It.)__ 2pa sPuT TuBE . _ g 172 UNGONFINED COMPRESSION {QuY_. . O
2'sHErBY TUBE _ . . B VA?SRXE_S:;{OGS)?‘?% SfﬁglﬂVtTYiS? —— T
g e By R K. ZSPUT TUBE_ . . R Na i N \
DATUM _753.4% OMPILED BY. B.K. _____ §_ ‘;‘{’;"nggt_ T DY OB - N
2USHELBY _ . e AQUID UMIT _ o e e e o
BORING DATE Aug. 18/61. CHECKED BY_ _Red.B8. . caSING . _ e PUASTIC LM T TSI T T
bﬁ-‘—m T e LT T i T LI gt i 7
: VR N STRENGTH AND PEMETRATION CONSISTENGY %NATURAL ~
SY'MEGLE SESIRIFTION FEEY FEETY w3 T R A&*Phﬁsﬁ.&l'\” WY
., 4 Groundlevel : 753. 4] e |
- F:.ne sand, medium dense; brown. %
- T48.0) i
A A , -
Stratified silt & silty clay ' -
Y73/ Very stiff
Gre -
A/ A/ -
YA/ A/
- 724.9 -
End of borehole.
Penetration resistance profile
shown; obtained by driving a 2" dia.
i cone from groundlevel to depth noted
with an energy of 350 ft. 1b. per
blow. !
H
i




Hr, §. Grx %Qﬁm¥ ?&E&ﬁiﬁ&% ﬁﬁ!ﬁiﬁ%
Distriet nnglnemer, Hateriels & %stiﬁg Biv.,
?@ﬁﬁ%&&¥ witario. Foos 1@?3 iap. ﬁiégﬁ

adin: Mr. B, Spittem, July 17, 1964
Genstrueticn Zpgr.

Hwy, #2 -- Fevizion Line *C?
and Proposed Ewgﬁ 503, Lines 'a',
Distriet #4 - E%i% 153—»%.

in response to a verbsl regusst from ¥Mr, i, Z,. Hellls,
the above site was vigited by etaff of the Foundstion kﬁ%i@ﬁ
op July 10, 196k. Difficuliles were being emcountered by the
ﬁmtr;gm éﬁz.ﬁﬁg sub-excavation vhere 'boiling' er ‘gulelk?
eanditions vere developing, C(ur meme, dated July 13, ﬁéﬁs,
mﬁxﬁgﬁ & sumasry of our fisld @@Wim made éwi&g
site visit, together with our recoamendations fTor w&tﬁaum
the sbuve-sentionsd ‘gulel! mxnm,

Further sits inspections were sade on July 1% and 3&3:3 15,

i@é&i éari@ whieh time ths necazsary censtructicn wrk, sz
seozmended by us, was boelng cerried out. It wae ﬁ%ﬁﬁ@#ﬁ that
the g&si&i@:‘ Taralne susgossfully lovered the water table in the
probles area s¢ long as they remeined open, but lost their
sffestivencss whan éﬁiﬁ Ws}.i@é ﬁizh gmm saterial.
A5 @& restlt of this, further recommendstions ware givﬁs m@ﬂi@
?é&s Distriet f‘arggs at the §§§§* ”%ﬁé& are sumparized
vllowss

: 1} 7The parizster érains mam be m%ﬂiﬂk@i #é jacent to
and arcund thes gxesvations for the pler foolings to & depth of st

lsast 3 %, below the bottem of the fuoting escavations which
Bave not yet besn earried cut. These drains should be laft opem
without %a%kf tling ontil such tlmes as the conerete pler footinga
ave installed, Care should be taken to saintain !‘rw fiow in
these drains 30 thet the water san be dreined out to the creek
on the west side of the sirusturs.

2) Befors construcilor of the proposed Bridge, sll gr&a&i&g
vark sxcapt the aress whars Wm‘aex drainz are construpted %
should be ewgl&ta& an fivy. #2 ap to profile grede and alse the

approach sabankeents on Hwy. #%03 te the limits shown on Draving
Ko, %iw??’a?éiﬁ} costained in cur eriginal feundation report. The
£111 should be compacted to 100F of the eurrent D.H.¢. itsndard
zethed. :

ﬂ%’%‘ﬁb fg sgii :



District Bagr. B
Atta: Mr. K. Britten, July 17, 196k

3} it this stage, the footing exeavatlons may be garried
cut end the pler footings installed.

%) When sll the conerete work for the pler footings s
completed, the perimeter drain: may be backfilled with granular
base course - Clazs 'B' materlal after inat&l&ingﬁiﬁrr@rataﬁ
sub-draing in the iresches sc that permanent drainsge towards
the creek is sasured,

W% believe that the foregoing recomsendations will suffice
for your future work; however, should sdditiomal (nfeormation be
required, please 4o noi hesitats to contact our Uffice.

MD/RgeF -

ee: Hessrsz. A. B, HeKim (2) o |
H. 4. Tregaskes &e G, Stermac
1, 3. Xovieh FRINCIPAL FOUND:
gn %gi Eﬁﬁg@}} ’

Foundations Gffice <
Gon, Tlles




suncfatione Jffice (Fm. 110)

Eriéga ﬁﬁgﬁﬁa}. ﬁagm* ﬁawﬂsu & &zﬁm Bi?,,
Bridge Divisiaen, Hoom m?, Lab, Bldg

Highway Ho, & ~- Favzsian Iine 'O
and Propozed Eigm;r 403, Line *a°
ﬁi&t?iﬁt Ho, — B, F - 1§3‘"6§

[ rosdal ogestor )

in rasponse t¢ your regiest to the Fourdstion
ﬁ&%‘%ﬁ@ﬁ; an inspection of the sbove site wes sade by ¥r. K, Lo
spd ¥y, s B@?ﬁt&; on Jﬁl? m; ,%5

latga tc the etecslachevatiom & Mxiume Sorth of approrts
conplat G reg eleva a =ax @ ef approxi-
sately & ft. fvom the original grﬁa;ﬁ surface., .

In spite of the shallew depth of the excavation,
beiling ceeurred in &Wﬁ%ﬁ and the

‘sntirs bottom of the
sxeavation was is e "qulek" senditicm., The material comsists

aainly of fime ssnd snd silt. Under this gondition of instability,

the ﬁgl bes little supporting esnacity znless the water table is

»

The Tollowing reccmmendations ware sade %o
+ &« Degan, Construction gwimgé

& perimeter trench is to be @m@m’%@é ad jacent
- &g sround the excavation to & depth of 3 Test below the bottom
ef thae excavation. The water is o M drained out to & grosk on
z;he west side, In esse the tremch a=sy not stay open betauss of
ﬁaﬁr tablas, %t should be 5‘1 1ed with granuler saterial -
{gm base course - Class 'i'). Ths aﬁf@a water of the
sreavetion should slz2c be drained,

It has to be pointed cul that the szoil is & bordare ,
iine zmeterial epd thet gravity draisage may or aay net be suseessful,
tther methods of dewatering sueh 82 vacuum well points will be tee
expensive. ain altarmative of using gﬁgﬁeu@aﬁa& foundations fer
tha plers, has to be werked aat; in the event that the suggested
schens proves to be insdeguste

eonttd, /2 .0



M. A. B. MeXiam,

- wfflge.

-2 -

Eiiégg Centrol

July 13, 1964

The pler footings S8y be augportsd opn 1ov 2 tigber
plles 4% f¢, long, driven tc an estimeted tip elevaticn of

710

0 into the sand stratus with a design losd of 20 T/pile.

The footings for the abutments sho
22 outlined in the Fuundaticn Eeport W.J, €1-F-7¢

We believe that the foregoing

uld be constructed

recommandations will

suffice for gﬁﬁ? future work; however, should additiopsl
¢

inforzation

EYL/Mie¥ ,

se: Messrs. H. a, Trogaskes
H., Grsenland
T. J. Fovieh

Foundations (ffice |
Gen. Files

required, plesse do not hesitate te conteet cur

K. ¥./Lo

%;8??}&?‘55&&!%& FUUNDATIVE ERGE,
Forf :

PEINCIPAL Pull

DATIGH ZEGE.




VS POSTAL ADDREES
" DEPARTMENT OF HIGH
FARLIAMENT BUILDING

- TORONTOD 5. ONTARID.

" KEELE BT. — HIBHWAY 401
TORGNTY, ONTARID.

| DEPARTMENT OF HIGHWAYS

Briége Bivision,
February 5, 1962.

MEMORANDUM TO: AR

Mr, A, G, Stermac

grincipal Fegn%;:éon Engineer,
| epartment e ways, , ,
Reom 107, Lab, Building, A=
: - Doewnsview, Gntarie.

”

EE. W.P. 153-69 S
Hwy §2 Overpass at
West end of Brantferd
By-pass Hwy #1,03
District S

Enclesed please fiad ene print ef
prelimiaary plan D 5985 - ?1 for the ‘subjeect.

struc t.ure .

Would you please let us have your

“comments,

F Be?isser
Bridge iecatien Engineer.




- OFFICE LOCATION —

DOWNSVIEW AVE., - . I S
REELE ST. — HIGHWAY 401
TORDNTD, GNTARID.

MEMORANDUM TO:

Principal Foundation Engineer,
Department of Highways,
DOWNSVIEW, Ontario,

FOSTAL ADDRESS — :
DEPARTMENT GF FHEMWAYS. .

ONTARIO - PARLIAMENT BUILDINGS, .
DEPARTMENT OF HIGHWAYS TARGNTA & BNTARIQ.

Bridge Division,
January 16, 1962,

Kew, :
\C{W (. 462, W

G/-/7 - 76

Overpass bridges on Hwy. 403

in the vicinity of Brantford
District #4

W.P. 146-60 C.N.R. Othead

2.1 mi. East of Hwy. 24

W.P, 153-60 Hwy. 2 Interchange

W P. 1&4"60 T H & Bo leyc O‘head
0.1 mi. North of Hwy

Please investigate the feasibility and eeonomics of founding
the plers for the above structures on cylindrical prestressed con-

crete piles of the 36" 0,D, Raymond type. I believe such a scheme
would offer the follawing advaﬂtages. ‘

1. Elimination of footing excavation and cost of showing that
- would be required, partieularly in the case of the railway

overheads.

2, Minimum disturbance to the stability of abutment and rallway
embankments due to the elimination of footing excavation at -
the toe of embankment slopes.

3. The eliminatian of pier footings.

4, In the case of the Hwy. #2 overpass the necessity of using
compacted fill on which to found the spread footlngs for the

plers would be eliminated.

Conventional £ill material and

placing methods could be used to simplify the grading operations.

5. Piles could be carried to the height of the pier caps to serve

as columns.

.‘.....1’002




- 2-—

RE: Overpass bridges on Hwy. 403
' in the vicinity of Brantford
District #4 ‘ '
Wc?o ) 1&'6'6@ - W.P . 153-60

~Enclosed with this memo 1s a copy of the Raymond Cataloque.
The availability of this type of pile should be investigated be-
fore becoming too deeply involved,

As these three structures have early completion dates an
early reply will be appreciated.
o/
} » L B é(;é"/\_./’

JLK/om ' J. L. Keen,
for B. Davis,
Bridge Design Englneer,

° | H’ . 0 s At ,z.ﬂf:}, aAA Lot Loy
L &‘{, {29"’"; . .,{“ \{?w;«é_@..q - “i‘ﬁ:a O‘i;! < wre 8 5—"&» ;& ’ FV“’%‘M{‘ ..

'-l\: Fv é“"f’"" ot i/i?»-{ v ﬁ’@,{ i”%"& ‘/ i‘\,&, "\‘M ﬁwx/’(u:'z’.- i ‘ a'g g"w’i ‘x‘*““‘i

renu cvest . g‘i,f,« | ton ‘«;,nmﬂcv,;va ;;g; [ S e
Lo owm s eadlo “a‘@"‘”‘" AL J{W {;2%‘{‘ *",ﬁ%ﬂi | ‘%jy{%’”} C""
‘% hw;ﬂ g,:ww_% @i T, e s [ ﬁ/ L L4 ""Q.i&&r}w“imw v
Yo lrkly te comie .t o - e
3
Jégw s%é; N e qéu' Rﬁii g?&éiW%<
¥




Memo to

From

ONTARMD
DEPARTMENT OF HIGHWAYS

Mr. B, Davis, Date January 11, 1962.

Bridge Design EBngineer.

Subject D.H.0. FOUNDATION REPORT,
W.J. 61-F-76

Materials & Research Division. ~ W,P,1¥3-60

(Foundation Section).
Attention: Mr, C, BRassi.
Fe: IPwy. #2 Fevision & Proposed
Bwy. #402, Branrtf ord, Untarioc.
District ﬁ'*.

his structure provides
spread footings and
ti ¥or cpread footings & desiern load of
1.7 T. is recommended 2t a ﬂep*n of ‘.C‘ telow the
existing ground level. At the time of writing the report,
it was nci krnown that a grade ralse ?or Pwy. #2 of approx-
imately 1ﬁ' was al;o nroposad, In view of this fact it is
our opirion that the most suitable method of supporting the
structure ig by mea*c of spread foot ings placed on well
compacted pranular f311, A1) topsocil beneath this fill
should be removed., At the piler locations the minimum depth
of zranular fi11 teneath the footings should be ?,0', At
some loceatl this latter provision aish% irvolve a small

ions
amount of additional excavation.

Uur Foundation Peport for t
iv conmendations based on
§ileu

The granular fill should be placed as shown on
the accomnpanying sgetck and compacted to 100f of the present

D.H.O. standard method. Before construction of the proposed
bridge all gradire wo*k or. “wv #2 up to profile grade should
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the 1inits shown on cu
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Per: 4. G. Stermac

Trepaskes Principal Foundation Engineer.

T. McMillan

Gater (Londor Ferlor handline
pre-engineering)
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RE-EXCAVATE FOR FOOTINGS
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COMPLETE TO LIMITS SHOWN ABOVE BEFORE EXCAVATIHG FOOTINGS
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COMPLETE HIGHNWAY 2 TO PROFILE GRADE BEFORE EXCAVATING FOOTINGS

RGINATFD K. SELBY i DEPARTMENT OF HIGHWAYS - ONTARIG

= —

, I SCALE . serear
tAwN__ wo.meto | MATERIALS & RESEARCH SECTION | ' 'K =1

L W_P MO g"l’..p B
SUG“&TED EXTENT OF 7 soB no. 'v‘,"r”'“‘;"’f,,

] ORANUL&R FILL AT, FOOT!!G’LQCAT!GKS
' mcuvnv HO. 403 & H ,




)
mno

e

.

L8,

Elevgren

7
&
%

o i) xf Y L B

yrivk:
£




I3

b g o

¥

#
o |

Hrvig




	0020104
	0020105
	0021809

