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FPOUNDATION INVESTIGATION REPORT
Por
Proposed Underpass at the
Crossing of North Street Revision
4nd the Q.E.¥. (Port Erie)
Distriet Ho. 4 {Hamilton)

WbJa 5?"?“85 it %a?o 16@”"6;‘?"

1. JINTRODUCTION:

The Poundstion Section was requested to carry out an
investige.ion for the proposed underpass at the crnasing of the
proposed Forth St. revision and the Quesn Elizebeth Way, in the
Town of Fort Erie, County of Welland, Ontaric. The request was
contained in a memo from the Bridge Location Sectisn (Mr, ¥. S,
Melinyshyn, Regional Bridze Locstion Englueer), dated September
12, 1967, 4n investigation was subsequently carried out by this
Section to determine the subsoil conditions existing at the site.

This report contains the results of the investigation,
together with reccmmendaltions pertaining to the foundation design
of the propesed structure, In addition, the stability of the
approach smbankments is discussed.

2, DESCRIPTION OP THE SITE AND GEOLOGY :
SRl St SE SBc oadh AND GEOLOGY

The site is located inm the Town of Fort Erie about
1700 ft, west of the Peace Bridge over the Niagara River, At
this location the Q.E.W, is entering a cut section approximately
6 to 10 ft, below the surrounding ground surface elevation. The
highway slopes towards the Hiagara River, and consists of three
westbound lanes {two leading frem the bridge and one from
Fort Erie}, and two sastbound lanes which branch off on an
embankment towards the south., The highway has & gravel shoulder
on the north side of the westbound lane, with curb and gutter
e¢lsewhere, The area surrecunding the highway is grass~-govered,
with 2 shallow drainage ditch on the north gide and =2 desper one

Goﬂttdw /2 0w
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7L qlb‘1  i DESCBT?TEQH OF THE SITE AND GEQLG&Y. icantfd,)‘,;;f

starting east of the eastb@und lane embankment, The surraanding -
.terrain is generaliy level with a gradual ‘slope towards the river.
/"£ppreximate1y 100 ft. east of the site the gronnd ‘8lopes steeply
',towards the river.k The 1mmediate area to the ‘north of the Q.E.W
1s about 10 ft. above the Q.E. H centre-line grade; the slapes
Cof these euts are apprcxima%ely 2:1. A frame house is ;oca*ed
‘g'abaut 100 ft. nerth of the top of the bank, while the remainder 
"yof the area is covered with evergreens. The immediate area to.
the south of the Q.E.ﬁ. is about 6 ft. above the Q.E.W. centre-
line grade, the associated emb&nkmeat s;bpes are flatter than
'v,labcve.; This area is clear exeept for Main Street which runs in >
h,i an east-west direction, This stree - has been abandcned east of '7'  ”
‘5fthe Q.E“H"eastbanaﬂ lane. ‘

'ﬁion, 1t is
;flaenstriae

';drill adapted er"soy fsampling purposes. Samples were recovered';7
 at required depths in 2-inch 0. B.fsplit-spoon samplﬁrs uhich were  ,.‘
,jhammered into the 3011, cr in Zuinch I u. Shelby tubes which xere""
: manaally pushed 1nto the sail, The methed ef driving the aplit-,~j
‘fspoou samplers confarmed to the requirements of the Standarg '
*.Penetration Test, The same m&thod was used to advanee the ccne', 
i 1n the dynamic cone 9enetration tPSt$. where chsibleg field vane

:"esnﬁ’da '/3;;;, v¢"
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3. FIELD AND LABORATORY WORK: (cont’d.) ...

tests were carried out at various depth intervals in order %o
determine the undrained shear strength of the ccheslve strata,
Bedrock was proven in five boreholes by obiaining ALT size rock
core samples., In two borings, bedrock surface was assumed to he
the level at which the practical refussl to augering cccurred,
Doring sampling and drilling operations, detaliled logs of the
borings were made which deseribed drilling and sampliing technigues,
s0il types encountered, and groundweter observations.

The locations and elevestions of all borings were surveyed
in the fiseld by personnel from Central Begion Engineering Surveys
Sectlon, and are shown on Dwg, #67-F-B854, together with the
estimated stratigraphical profile.

All samples were subjected to a careful visual inspection
in the lavoratory prior to any tests being carried out. Following
this inspection, tests were carrizd out on sertain samples to

determine the followling physiesl properties ¢f the variocus soil
types:

Netural Holsturs Contents
Bulk Densities

Grain-Size Distributions
Atterberg Limits
Tndrained Shear Strengths

The results of these tests are summarized and plotted

on the Record of Borelog sheets contained in the Appendix of the
report,

On completion of laboratory testing, the various =il
samples were classified as to type and consistency, or relative
denelity, in general, according to the Unified 801l Classificmtiocn
System {Oct., 1963).

GOnﬁﬁ. /i‘} L



4, SUBSOIL CONDITIONS:

%.1) Gegperai:

Subsoll at the site generally consists of 1 to 4 ft.
of topsolil or fill material followed by 18 to 34 ft., of firm to
herd clayey silt with some saﬁd and traces of gravel, the upper
4 %o 15 ft. of which has been deslscated to a hard crust, The
clayey silt stratum directly overlies limestone bedrock., The
boundariss betwesn the verious soll strata are shown on the
Becord of Barelag sheets contained in the Appendix of the report.
The inferred stratigraphical profiles shown on Dug. #6?-?-85A
are bassed anuthisyinfurmationg From ground surface downwards,
the different soll types are described in detail as follows:

5,2) Clagez»Silt with Some Sand and Traces of Ggavelz

The surfieial eover over the majarity of the site is
a ﬁlayey silt tapsoil about 1.te 2 feet thick. Ecwever, at
boreholes 1 and 2, 2 surficial layer of fill some 3 to 4 feet
‘thiek was eaeaantered This £i1l is cemposed of a stifr d?ayey
failt uith some sand and gravel

: Uaderlsing the surficial deposits across the site 19
"the preéeminaat overburden stratum censisting of greyish to
‘7readish~br0wn clayey silt with some sand and traces of gravel,
>The upper 3 to 15 ft. of this deposit has been desieaated toa
nard orust. The overall thickness varies from 18 feet at
borencle 2, to 34 feet at borehole 5, being,tygically about

30 feet, At some of the boring locations, oceagiaaai'thln
seams of clay snd silt were encountered between elevations 581
and 5B7. Grainnsize distribution curves obtained from.typieal

sam@les of the clayey silt,stratum are shown in the Appendix of
this report.

The englneering propertiesz of the stratum as determined
from Tield and laboratory testing, are summsrized in tabulsr
form as followss '

cont'd, /3 ...
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L {contd.) ...
4.2) Clayey Silt with Some Sand and Traces of Gravel {cont'd,} ...
. Upper Desiccated Zone Lower Zone
Bange {Average) Henge {Average)
Pl m e e )
Bulk Density - 127 to 143 {135}
{(1b./cu.rt,.)
Liguid Limit 27 to 33 (30} 20 to 36 (27)
Plastiec Limit 15 to 17 (16} 12 to 21 {16)
Molsture Content .
(Percent) 12 to 15 (13) 12 to 27 {19}
Liguidity Index 1% to 4% below 0 to 0,7 (0.5)
Plastiec Limit
/ Undrained Shear Strength{ - 771 to 3,843
0 (1b./cu.rt.)
tNt Values 35 to >100 {55) 16 to 33 {25)
(Blows/ft.)

The Atterberg limit tests listed above are sunmarized on
the plasticity charts appended to this report., These results
indicate that the clayey silt is inorgenis and generally of low
plasticity,

The undrained shoar strength results indicate that the
consistency of the stratum varies from very stiff, immediately
below the desiccated crust, changing to firm with depth. The
consistency of the crust is hard, The standard penetration tests
carried out c¢corroborates ths consliztency pattern given above,
Underlyling the clayey siit stratum is a thin layer (6%} of basal
t1ll with a matrix of clayey silt binding some sand and gravel,




-
" 0 o

4, SUBSOIL CONDITIONS: ({ocont'd.) ...

&.5} Limestone Bedroek:

Bedrock dirsectly underlies the clayey =ilt stratum.
Bedrock was established by drilling 35 to 11 ft. of AXT core in
B.H.'s 1, 2, &, 6 and 7, 1In B,H.'s 3 and 5, bedroek surfaecs
was established by drilling with auger to refusal. The depth
at which bedrock surface was encountersd ranged Trom slev, 579,1
to elev, 581.9, i.e., some 22 to 36 ft. below the existing ground
surface, The rock core obtained, shows the roek t. - gensrally
&rey limestone with dark brown chert nodules and some chertifled
patches, The bedrock is generally sound as indicated by the
relatively high core recovery of 70% to 100%.

5. GROUNDWATER CONDITIONS:

Groundwater level cbservations carrled out during the
period of the field investigation, indicate that the water level
eip in the borings generally ranged from elev. 595.8 to elev. 610¢.8,
which is some 3 to 10 ft. below existlng ground surfene, The
exact water levels observed during the time of the field investi-
gation; are shown on the enclosed drawing as well as on the
borehole logs (Appendix 1),

V4

©. DISCUSSION AND RECOMMENDATIONS:

6.1) General:

It is proposed to construct an underpass structure to
carry the proposed North St. Revision over the Yueen Elizabeth Way,
Present proposals call for a single four-span (50'=110%1.0%-701)
structure with approach fills having a maximum height of about
25 ft, above the revised Q.E.W. grade, or some & to 10 f%. above
the existing Q.E.W. roadway cut slopes,

Subsoil at the site consists generally of a2 deposit of
firm to hard clayey silt with some sand and traces of gravel,
followed by limestone bedrock at = depth of 22 te 36 ft, helow the

existing ground surface,

gontid, !/? oo w
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6, DISCUSSION AND BECOMMENDATIOR3: {cont

6.2} Structure Foundations:

The proposed abutments may be founded on spread footings
in the hard clayey silt crust, with a safe bearing pressure of
3.0 t.s,f. The south abutment foundation can be placed at
elev, 607.0, and the north abutment foundation at elev, 612.0,
The total settlement of footings founded high up in the crust
and imposling the =bove bearing pressure, should not exceed 1 inch,

The abutment footings may, however, be located at a
higher elevation within the approach fills provided the fill
material consists of well compacted G.B.C. Class '4A' material
below the tops of the footings. This granular £ill should extend
for & horizental distance of at least 10 ft. from the footing
edge in the plane of the footing top. This portion of the 411
should be constructed with side slopes of 2:1, The remainder of
the f£ill should be completed to above profile grade for a distance
of ‘about 50 feet behind the abutments before re-gxeavating for
the abutment footings, For footings founded as discussed above,
a safe load of 2.0 t.s.f. may be used in the design of the
abutment foundations.

The revised grade of the Q.E,W. will be at elev. 597 f,
For frost protection the piler footlings should be located at least
L ft. below the proposed grade - l.e., the footings would be
founded at about elevation 593, 4t this elevaiion the clayey
silt deposit k=s a stiff consistency, with the average undralined
shear strength being about 1,500 p.s.f. Based on this, it isg
recommended that the plers be founded ¢~ spread feolings placsed
in the clayey 1t stratum at the above elevation using an
allowable bearing pressure of 1.5 t.s.f, Settlement of pler
footings, designed for a bearing pressure of 1.5 te8.T,, is
estimated to be about 1 inch.

sont '4, /‘8 e es
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6., DISCUSSION ARD BECOMMENDATIONS: {cont'd.} ...

8.2} tructure Foundations: {eont'd.) ...

As an alternative, the piers can be rounded on end-pearing
piles driven to bedrock. The allowable design losd will depend

upon the pile section echosen., For example, a safe desizn load of
90 tons/pile may he used for s 14 BP 73 steel Hepile section.

6.2 Embankments:

4s discussed azbove, the abutments maey be founded on
spread footings located within the approach fills. If this is
the cese, it is recommended that all topsoll be removed from
beneath the specified grenular rill portion of the embankment
in the viecinity of the abutments. There should be no overszll
stablility problem with the approach embankments, provided that
standard slopes of 2 horizontal to 1 vertical are used,

@ 6.4} Dewatering:

Due to the relatively impermeable nature of the subssil,
no major dewaltering problems are anticipated in any of the footing
excavations. Any seepage or surface run-off could readily be
handled by pumping from sumps, In order to prevent softening of
the excavation base by surface run-off, a working slabd should be
cast as soon as the desired exzcavated elevation is reached,

7 LSUMMARY:

The results of a foundation investigaticn for the
Proposed underpass structure to carry North St, over ths WeE.W,y
are presented,

The subscil at the site generally consists of some 25
te 34 ft. of hard %o firm claysy silt with some san? ans traceg
of gravel., The upper 10 to 15 feet of the stretur has been
desiceated to a hard crust. The clayey silt stratum is directly
underlain by sound limestone bedrock.
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7. SUMMARY: {cont'd.} ,..

The proposed abutments can be founded on spread
footings in the hard clayey silt srust usiug & safe bearing
pressure of 3.0 t.s,f, or, aiternatively, within the approach
f11ls constructed with granular zaterial, with a safe bearing
pressure of 2,0 t.s.f. The plers can be founded or spread
Tootings in the clayey silt stratum (below the erusi, using a
safe bearing pressure of 1.5 tes.f., 0r on short end-bearing
plles driven to bedrock,

Embankrents of the height contemplated, will be stable,
Groandwster seepage into open excavations should be minor ani
should cause no serious construction problens,

8. HKISCELLANEQUS:

The field work was car- -3 out during September 27 to
Cctober 3, 1967, by Fr. W. Hutton, Projeet Foundation Engineer,
who also prepared this report,

The work was carried out under the gsneral supervision
of Er, M, Devata, Supervising Foundation Engir--r, who revi-wed
this report,

The equipment was owned and operated by Johnston
Drilling Co. Ltd,, Toronto,

Nevember 1567
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QFFICE REP‘ORT‘I SOl EXPLORATION

DEPARYMEWT OF HISNWAYS - ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. !

FOUNDATION SECTION

JOB 67»5‘6*85 LOCATION Sta. 363 + 73 g Q.E.W, 0/5 200t Rt ORIGINATED BY 20
DATUM Geodetic BORENOLE Typg _ Cont. Flight Auger & DIamond Drill CHECKED BY -
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT Wy,
SO PROFILE SAMPLES w |sLowsgFooy PLASTIC LT wp .
5 5| 2 : {0 60 B0 100 | watER CONTENT—— x
gl = @ | @ [|SHEAR STRENGTH P.S.F. wp W 39
ELEV. - cl@i 815l o | o Unconfined ey DU REMARKS
DEPTH SCRIPTION S EL -zl oQ + Field Vane
ef 2 - | B u _ WATER CONTENT % ¥
607.9| Ground Level ) @] W 500 1000 1500 2000 2500 o 20 30 p.c Fr.5a,81.01
0.01F111 Material (clayey | -2,
60L.915ilt with some sa.& grf’ '’ <<
0 77 R ER LI 0 ek
3 Desicecated :///__ 315 53 29
(Brown) é 2 155 156} 600 O Fp—— =607 |
B Y 77/ S 10 £ b T~
1101 p1zyey silt with Sme%/ L [Tw |8 6 HO— s 136
sand and trace of grappd2—|98. 130 13}
2 /S W il " s [0 I . 4
(oce. thin eclay & sil > 80
seams ) L4858 119 5
Greyigh to Reddish A —lo . 130
Y. Browm, 8 |TW |PM ' ¢ g ol SR L -3
ki i_;.xc\: 5w ‘3
Flom to very stiff, w3 .
581.9 v o o ) b HO——t4 1hy3
26,0 Sound AT 1008 =g
Limestone Bedrock withNJJj11 Agg 3‘3
ec
some chertified
patches, 12 AXI. | 10
573.5 RC | Reg
35.4{ End of Borehole 570 55
1545 | % Stirain
10
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: FORM DB-MT-126 OFFICE RsPoar‘cn SOIL EXPLORATION

DEFARTHENT OF WIGHWAYS - ONTARID

RECORD OF BOREHOLE NO.2 FOUNDATION SECTION
MATERIALS & TESTING DIVISION ; ;
JO8 £7=Fw85 LOCATION Sta, 3é3 + 22 ¢ QEW., o/s 7! Rt. ORIGINATED BY “0
WP 160-6l BORING DATE Sept, 27 - Sept. 29, 1967 COMPILED 8Y er,
DATUM Geodetice BOREMOLE type _Diamond Drill CHEGKED BY __ il
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wry,
SO PROFILE SAMPLES w | BLOWS /FOOT —— PLASTIC LIWIT wp .
5 6| 2 20 ko 60 fo 100 WATER CONTENT oW b
2| = £ | § [SHEAR STRENGTH P.S.F. we o, Wy 39
SLEY DESCRIPTION 21 @ &1 o 5 | o Unconfined - "B REMARKs
DEPTH 2P X, o> 12 w1 .
@t 21+ | 3| ¥ | + Field Vane ) WATER CONTENT % Y o an
602.3 | Ground Level ® Bl W 500 1000 1500 2000 2500 0 2 30 p.e ¢ lGr.5a,51.C)
0.0 | F111 material Evo £00 ">
5_2?5 Silty clay with sa.& 09 by—tem 1T >
101 Desiceated (Brown) L/ ( ;
595.3 | .. . Yery ﬁ.ﬁé?n s é S8 120 ; \ J T EE— 595“3%»7-
7.0 o1 ; ' R i | o
Clayey silt with soma / W LT :%_ b NP 138 3152 31
sand and trace of gra l% %% ; cog , \ o ‘ o 13k
{occ. thin clay and / ; * ‘ : 7\ tuced
silt seams.) / 2T T ' 2\
Greyish Brown é.{. - e o 128
2 < 5T ISy 560 g o 6 32 16 16
22.3 Sound 9 |AXT | 85% :
Limsstone Bedrock 1 98%
wlth some chetified 10 {AXT Rac :
e pataches. 11 laym 'g_eg
30.5| End of Borehole 570 28
154 ¢ % Stirain
io




TR WMETMITIED - B - - OFFICE REPORT ON SOIL. EXPLORATION
S&-4 544 0

DEPARTHENT OF RIGHWAYS ~ ONTARID )
¥ haud - TR & 4 L3 ° - ~ ‘ *
sop __ 67=F=85 LocaTion 53 262 + Sk ¢ Q.EW. ofs 121! B% ORIGINATED BY
s 160=6) BORING DATE Sept. 29, 1967 COMPILED BY o
oaTuM . Geodetic BORENOLE Typg COnt. Fllight Auger | cHECKED BY ___ (A
SOIL PROFILE AMP DYNAMIC PENETRATION RESISTANCE LIQUIC LIMIT vy
SAMPLES —| w |BLOWS/FoOT : PLASTIC LT cmmmmme W
5 gl 2 0 ko 60 B0 100 WATER CONTENT —- e
ELEV g E w | £ & |SHEAR STRENGTH P.S.F. wp - wi 4@
o DESCRIPTION El @i a6 |l al 5 | o Unconfined @ Wl RERARKS
DEPTH el 2l 13| w Y o
Bl 2! g o]+ rled vane WATER CONTENT % Y
609,51 Ground Level @ ® 500 1000 1500 2000 2500 10 20 30 p.c. plr.Sa.81.01
% .
607.5| Clayey silt topsoil ;/l// ‘ k\
2.0 7 T 158 |14 ' o
Desiceated / %
(Brown) / 23 1 600 AR -~ hbucing ° ] g 501,
50g,5| Hard. /, 385 8611 : - : e
F e T U P A SR ‘ ‘ 3.6
1.0 Clayey silt with som.eé/:’-‘é s Tax] 1R 3545 or ' 3
sand and trace of A e O 116
gravel. /// e 9 +s1i8 I 3
{cce. thin clay & / 590
silt seams) / e al sido3
B + 4
Greyish Brown At 5 o N I 7Y
/// S_{IW | M 53,0 o1
Stiff te hard. / 9 1TW | P « 13196 ‘
580.2 . AN w ‘;80 + &3'3 o 8 :2\‘3 )15 3.,,
29.3] End of Borehole
; 20
Probable Bed#-:mk 1 5,{)_ ¢| % strain
10




FORM UB-MT-126 i ‘ ~ ' OFFICE " REFORT ON SOIL EXPLORATION

664846 0 o

DEPARYHMERT OF MNIGHWAYS —- ONTARLD
RE ' b \
MATERIALS & TESTING DIVISION CORD OF BOREHOLE NO FOUNDATION  SECTION
.Joa é?"F"Bg LOCAT"ON S‘b&. 362 * 9? ¢ QQE«WQ Q/S lh;‘ L‘be Gﬁ‘GlNATEB gY ‘&Q ZQ
w.p..__ 160-6L BORING DATE Sept. 29 - Oct. 3, 1967 COMPILED BY L
DATUM Geodetric poreHoLE typg _cont. flight auger & diamond drill CHECKED BY i
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES _| ., |siowsyroor LIQUID LINIT s R
5 58| 2 20 o 6éo B 300 WATER CONTENT —m ¥ ¥
ELEY i) & wl &l 8 sugmegggugm F.5.F. we w wy 34
LEV. . . 1 olne e FES— S— o
BEFTH DESCRIPTION Sl 2| 22| 2| +rField Vane , & | REMARKS
Er 218 4 WATER CONTENT %, )4 .
61L.6 | Ground Level » | v 500 1000 1500 2000 2500 10 20 30 a2 gl0r.Sa.81.03
611.6 E;gygﬁﬂm sopsoll P ‘
. . / \
3.0 : // 1 (55 |36 ] 610 | ol : _g D10,
Dasiceated ? 2 1ss el : 0 " L th 60 22
Brown / B S oY, : \'-\-......._ :
éf}pté___ﬁ?‘ljd._”“_______éh 5161 | Ot
1.0 Clayey silt with seme /5 Trw__EMeT
sand and {race of s 139
gravel, (ncc. thin % 6 |TW |PM O
clay Seams) % % T TEN
' 2 & .
~ ~ T T - ol 136 | 317 49 3
Greyish Brown / T RED
f // ST o R 138.%
, L A12 1ss 117 o 5 ‘
Firm to very stiff |} A3 |TW | PM el ., s, 127
TPl s8d ) Ry ,
5;2'% 5 S @ﬁ Sw__ 1 870 EOMNGIEE £ R I 130 17 oh b2 17
2w tazd gl . :
Limestone Badrock 16 A;gg 924
with some chertified Rec
s ' AXT | 1008
patche , , sl g7¢
v68.8 |RC | Rect—= —
| | ~ | 20
45.8] Bndof Borehole | | | | | | W4s5|ZStyein
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FORM OBR-MT-126 o ‘ ‘ : OFFICE REPORT 8 SOIL EXPLORATION

DEPARTMENT OF MIBHWAYS ~ ONTARIO

RECORD OF BOREHOQLE NO.s F N SECTION
MATERIALS & TESTING DIVISION 0 € , OUNDATION SE¢
JOB 6?"F"85 LQ&AT’ON 3 Sta‘ 361 + 98 fﬁ Q-E.W; 0/5 lSl’ Lt. OR‘G‘NATED BY ZQ
w.p.__ 160%0L BORING DATE Oct, 2, 1967 COMPILED BY LI
paTuM__ Secdetic BorReROLE Type . Cont. Flight Auger CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SO1L_PROFLE SAMPLES w | BLOWS /FoOT PLASTIC LINIT wp .
5 s| 2 0 Lo 60 8 1po WATER CONTENT ——® % =
cLE al | | &| 8 |SHEAR STRENGTH P.STF. wp wy §g’g
ELEV. - R ' | o Unconfined bt W1 REMARKS
oepTH|  CESCRIPTION Sl 22| 8] &+ Field Vane UATER CONTENT % bf’
61%.5|  Ground lLevel al * 2| w 500 1000 1500 2000 2500 10 20 30 p¢ g pr.5a.61.01
e D NIRRT Tansaty ;
1.0 | ? :
85139 610,
Desiceated é Ry N ok ;
Brown / 2 S5 ThE \\ 0 t—g——i 1l 13 k7 ¢
/// 35Sy | S
) 4 ] .
< Hard LS © by
Clortt: B i Zimcmimg
k.0 ‘ 600 s
A6 ITH__Bigdsl (0 e R 140
Clayey silt % 2 lga o , ‘
Some sand and trace // B T | ] o 5 O bt , 138
of gravel / 1 *
, 90
(oée. thin clay aeams)%s’ M ‘
/ + [5=1.9)
Greyish Brown % ,
[§) TP e P o e | 130
% e . e +542 .19
Firm to very stiff ¥ Lost 6
580.1 ; /432 185 a7k 580 : Oy 1 593
35.5 | End of Borehole ‘
Probable Bedrock 20 1
1545 | % Strpin
10 :




FORM OB-MT-186
S6-48448

OFFICE REPORT 8 SOIL EXPLORATION

DEPARTMENY OF MIGHWAYS « OMTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 6 (Former Oolder &

Assoc. BH.#9)

FOUNDATION SECTION

J0B __ 01-¥-88 Locarion Sta. 362 + 57 ¢ QEW., ofs 111' Lt, ORIGINATED BY UGG
W.P 160=6] BORING DATE Aqgust 11=12, 1966 COMPILED 8Y F’BS
DATUM Geodetic BORCHOLE TYRE Cont. Flight Auger CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W)
SOIL PROFLE SAMPLES w | BLOWS / FoOT PLASTIC LIMIT ——m w5 N
5 el 2 0. ko 60 8p 100 WATER CONTENT e ® ¥ b
i gl g| | &| 8 [snern sTrEweTH PisF wp . wg 39
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DEPTH gl 3| % | 2| @ | e Quick Triadal WATER CONTENT % | ¥
- Z S1 21 + Eleld Vane o RN
1613.8]  Ground Level @ ; @ 500 1000 1500 2000 25 1 B.C.F.
0.01Bard Brown Clayey Top L ) ™ - 510.8
SQO . y ‘ 610 \\_-.h_‘h&m b .‘.._‘;-;_L
Nesiceated //} 2 158 190
Brown ; 3188 181
77 600
Very stiff to hard / b 188 135 '
596, i
17.0 Clayey silt with / ST TP ”
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gravel. / [N 290
‘ ‘ +2
Greyish Brown %
% 7 _{TW | PR % o 128
k] y p
Firm to stiff % sg0|
12.% e mE
34.3| Sound Limestone 7 ” é‘ o
. Bedrock 10} RC Rec!
97% ‘
11 L
568.8 | Reo—10
45.0 End of Borehole ~
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OFFICE REPORT in SOIL EXPLORATION

DERARTUENMY OF HIGHWAYS -~ ORNTARIO .
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51 | 5| 2 , , Gy . WATER CONTENT ——W %
il = £ | 8§ [SHEAR STRONGTH P.SF. wp o, WL 39
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20 /{ 3 ’ 10 - .
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2 STy R R 0 T oes 10 2 3 4 s 10 20 30 40 506070
g S & &3 s ° o &3
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& ?EH‘ETRAT!ON,, ﬁeSisTANCE |

,STANDARD ENETR&T!ON REJEST&N&E N i THE NUMBER QF BLOW$ ﬂEQUiRED TO ADVANCE A STANDARD SPL!T SF’OON SAMPLE
INTQ THE SUBSGKL, DRIVEN 8Y NEANS OF A 40 POUND NAMMER FALLiNG FREEL‘Y A B!STANC OF 30 iNCRES

‘b‘ﬂiAMh. PENETRAT%DN RES(STANCE £ THE. NUMBER QF BLQWS REQMRED TO A‘-'.)VANCE A 2 i!ﬂCH 80 DEGREt : 1 F1T
‘ : ‘TG THE EN& oF DRILL RGDS ] i2 xNSHES INTQ THE SU&SO#L THE DRIV!NG ENERGY BE!NC 35O FOOT POUNBS PE BLO

DESCRIPTION oF SOt

L THE CONSISTE HCY OF cm«zswe SOILS AND THE Reu'rvwz oeusrrv oR’ Dzwsaﬂsss oF ccugs:om.sss 501 s‘am‘a DESCRISED
N THE FOLLOWING ?saus ' : : :

‘__________*3‘5"5""3" o T cAB/SOFT . DENSENESS . 'N.BLOWS/FT.
vemvsobT L llewe AR gl e :
soet ) S B o . : SN S 5 5B
COFIRM
sTIFE
_ vERY sTiFE
WARD.

 TYPE OF SAMPLE

A : | OESTERBERG ,MAFLE
CAUGER samPLE S, FOIL SAWPLE
CHUNK SAMBLE JURIED S ROCK CORE.
SLOTTED TUBE SaMPLE = ‘ :
. PH.  SAMPLE ADVANCED HYDRAULICALLY .
PM. " SAMPLE ADVANGED MANUALLY

“SOIL TESTS

T UNCONFINED COMPRESSION : v LABGﬁATORY VANE
UNDRAIRED TRIAXIAL g V.0 EIELD VANE
CONSOLIDATED UNDRAINED TRIAXIAL _CONSOLIDATION
BRAINED TRIAXIAL s SENSITIVITY
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'ABBREVIATIONS USED IN THIS REPORT

'SOIL PROPERTIES

UNIT WEIGHT "OF SOl { BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UMIT WEIGHT OF WATER :
UNIT DRY WEIGHT OF SOIL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G = =2

YOID RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION

LIOUID LiMIT

PLASTIC LNAT

PLASTICITY INDEX

SRRINKAGE LIMIT ;

W W
1p

LIQUIDITY INDEX =

- CONSISTENCY INDEX =‘—?'-‘i;:—""L
, G
VOID RATIC 1N LOOSEST STATE
VOID RATIO 1% DENSEST STATE
‘pENSITY tnpex 5 2o T8
: Cmox’ 7€ min
RELATIVE DENSITY 1) 15 ALSO USED
HYDRAULIC HEAD. OR  POTENT IAL
RATE 'OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT -
. coayamssrbr PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

" COEFEICIENT OF VOLUME CHANGE = et £33

{i+e}lie

COEFFICIENT OF coﬁsautiAﬂon

COMPRESSION INDEX » -—-———-—1—

iﬂagw

{3, DRAINABE PATH }

TIWE. FACTO! c":-
o d
DEGREE OF CONSOUIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT N TERMS OF

EFFECTIVE ANGLE OF r EFFECTIVE STRESS

SHEARING RESISTANCE, { Ty=¢ + & tan ¢
OR FRICTION

APPARENT CORESION
N TERMS OF

APPARENT ANGLE OF TOTAL STRESS

SHEARING RESISTANCE,

OR FRICTION |} Tereyrodang
COEFFICIENT OF FRICTION
SENSITIVITY

SR O MmMLw md QK

Zz2O0rm o

o

GENERAL

=3-{218
BASE OF NATURAL LOGARITHMS 2:7183

aorineg NATURAL LOGARITHM OF &

OR 10§ 0 . LOGARITHM OF & TO BASE i0
TiME

ACCELERATION 7UE TO. GRAVITY

VOLUME

WEISHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL ‘EFFECTIVE STRESS { T iS alSO USED }

SHEAR STRESS k k ‘
LINEAR STRAIN

SHEAR STRAIN

POISSON'S  RATIO (|4 1S ALSO USEDY :
MODULUS - OF LINEAR DEFORMATION “{ YOUNGS Mswws)
MoDuLUS CF 'SHEAR. DEFORMATION

; MGDULUS oF COMPRESS‘B&UTY

COEFFICIENT OF VISCORITY

EARTH 'PRESSURE

DISTANCE “FROM TOP OF WAL,L TO POINT OF APPL!C&T!OK

CF PRESSURE
ARGLE : OF WALL: ’R‘CTION

g D!MENS]ONLES’S COEFFICIENT 7O BE. USED WITH ‘IARiOLiS

SUFFIXES W EXPRESSIONS REFERARING. TO HORMAL STRESS‘
ON WALL: : :

COEFFICIENT OF EARTH "~PHES$\JRS AT REST.0

EOUNDATIONS

BREADTH GF FOUNDATION
LENGTH OF FOURDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFF!IX APPLY NG
TO SPECIFIC GRAVITY, " DEPTH &ND COWESION “*’?6 INTTHE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHY OF SLOPE

DEPTH BELOW TOE OF SLOPE TO HARD STRATLM
ANGLE OF SLOPE TO HORIZONWTAL




‘ 401 & Yeele Strest
Downaview, Ontario

Dotober 31, 1967

Johngton Drilling Go, Lid,
377 Bunster Ave,
Toronto, Ontaric

Dear 3irs:

Thisg is 0 confirm our reguest of Ssptember 25, 19457 for the
supply of » Dlamond Drill and Peon Drill together with all
necesgwry eguipment, as speegified under ths terms of our
Contraet Agreement, at Horth St, & Q.E.¥., Fort Erie, Ont.
on Beptember 27, 1967.

Thisg projest bears Job Humber 67-F-823,

Yours traly,

7

HDgmt T ¥, Devata ~ o
Supervising Foundation Engineer
fort fy . Btermas

Friveipal Poundation Enginssr
oot H. Konlogs
Poundstion Files ;7
General File
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- Department of Highways Ontario
v ’f}opv f@'r the information of

' : M @ Sterwae
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Bridge
Bridge
Adwin,

i,

2.

3 L4 %e‘bﬁ}iig
Deglgn Enginser,
Office,

Bidg.

. ces Foun@atidas ‘Filas ‘{'Rg,b”ilzl‘yé)

Poundation Ssellen, Con
Haterials & Testlng Offlce,

Janusry 24, 1969

WePo 16068 =e Bite 30-188 <= ¥,J, §7-77-85
Q‘giﬁ.; Bistriet Ho, & {Hamilton)

We have reviewsd the Preliminary Drawing Fo. D-6401-P1
for the sbove mentioned strusture snd submit the follewing comments:

The sbutment Tootings are shown located at slevation 501% on the
Prellainary Drawins, which is some 6 to 11 %, lower than the

elavation recomaended in the foundatlon report. At this slsvation
8 safe bearing pressure of 3.0 T5PF may be used for desizn

pRYpose s,

Por the design of pler footings located at elewation 592, the
safe bearing pressure should not exceed 1.5 ISF, o

HD/BdeF

ool

Hemsrs, 5. HoCombie
¥, 8, Helinyshyn
Jo Anderson

Poundations Pilss
Gen, Files

. Devats,

SUPERVISING FOUNHDATION ENGR.
Por:

&, G, Stermac,

PRINCIPAL PUOUNDATION EECR.




Department of Highways Ontario
: - Gopy for the information of
0 ~ = %ﬁ\ﬁ\, Stermac
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‘Department of Highways Ontario -
- Copy for the information of

My, A, Stermac
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- NOTE -
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