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 FOUNDATION INVESTIGATION
At

 Queen Elizabeth Way and County Road No. 20
- {Approx. 5 Kiles West of St. Catharines)
Twp, of Loutg Coanty of Lincoln, District k

W.J. 60-?-58 - W,P. 111~60.

G; ﬁ}:,

It 13 intended ta construct an Lﬁéerpass which wouldﬂ
o ,;take tha County Road No, 20 over the Queen Elizabeth'ﬁay. The :
. 7site of the proposed underpass 1s located approx. § miles West
 of the Town of St. Catharines, County of Lincoln. At this -
' 1oeatian The Chainage for The Queen Elizsbeth Way and County
*Road Ko. 20 are 98 + 00 and 23 + 62 78, reSpectively. |

; : In order to éﬂteraine the scii properties and decide[
-on the type of foundation, an ;nvestigation.was carried out by
this section, Besults anﬁ the aiscussion of the Field and Lab-
;”orntcry invastigations, as weli as con iusicns and. reccmmend- "

atians for the future design work are ccntaineé in the fsllawing
"paragraphs Gf this report.

'2;";DESQEIPTQOH OF SITE AND_GEOLOGY :

: The area East and West of County Road No., 20 *s fa;r-
: ly flat and 1ies in a cherry and peach srchard

’ Physisgraphically, the site 1is p&rt cf The Iroquois
Plain, | B ,- G

cont'd. /2....



In order to cbtain suf’icient infarmation on the
ktypes and properties of the subsoil, five saapled boreholes |
supplemented by the same nngber of dynamic cone penetration s
holes, were carrieﬁ out st this par*icular site. The density
of the cohesionless materiais was éeternineé with the Standard
Penetratian Test. Samples recovered in the split spoon were
used to &eternine the moisture content, liquid limit, pl&stic
1inig i.e., for classifi»ation nurvoses.

: Borehales Fo. 1, 3,'% and 5 were terminated in the *f
 unﬁeriy1ng medium hsrd,'cLayey, 3an§y, g*avelly silt stratum,

- at a depth of abeut hi ft. below grounﬁ level. Bcrehcle ﬁe.,é_
. wes carria& down tc a §e§th cf ?1 4. belcw grcunﬁ jevel and
: terninateé in tha stra*ua of very. dense claye s sanﬁyg gravelly
: silt -~ The yurbese af this borehele was to determine, if pog-
v sible, the d&gth to beﬂrcck. ‘ -

. The elevatians as well as the Zocatiens &Ch&iﬂ&gQS}
o of the barehgles, are given Oﬁ érawing ?e. 60-F-~ 58&, attachaé
“to this report iﬁypenﬁix I}

; ﬁnﬁer Appendix I barehole logs with penetration
_results, are alsc given. s ' '
Labora%bry'téstingﬂwas<canfined,tsfthe determination
of grein size distribution curves, and, where possible, of At
terberg limits, and moisture contents. |

A1l ré3a1t9'aﬁe given under Appendix 1

COﬁt‘ﬁ@ : /3u¢ nay?



o %; SUBSOIL. cozgzg;eﬁs'
1 Genersl: - |
- ~ The stratigraphy of the soil at the site was found to

. be qnite nniforasiyfwo pain types of soil were encoantered snd

This material furas the top layer on the site and ex-
;tends to about 18 feet below ground level. The amount of sand‘
in this layer veries from 2% to 56%, alsoc up to 7% of grevel
,has been found in herebole No. 5 at & depth of 30ft. In places
the material is a clay of low p¢astic ty.

‘ From drawing §0.  -FwSSA where the rel&tisnship of

b oy valaes aad depth is given, 1t 1GQkS as if the density of

= the material -increases with depth. Tbis may be so, but ofily to

A certain exten». The lower values of "H"™ at shallcwer ﬁepuh

|  have tn be corrected for the ack af sufficient overburden pres:

. sure (Gibbs and Holtz, 4th T.C.S.M.F.E. 1957). The corrected

o values inﬁicate that the relative density of the naterial var~7
;ies a: ra*hzr increases from 80% to about 100% :

, The clay bands or interiayers with 8 higher clay ﬁon— f
o ten* are very stiff, »

‘ ﬁnﬁerlying the &aterial described sbove is = layer
of 8ilty clay with some gravel particles. The percentage of
gravel is up to 6%. The average liquid 1limit is 22.4%, pla-
stic limit 13,3% and the average natural moisture content ig
slightly sbove the plastic limit with the average value of
1%4.8%. It was determined in the field that the whole layer

R = . td. ..,
,1.. o e o | cca’ ,



fcmnt‘a },,.}

 is nat hamogeﬁeeus - i e.,there is 8 variati&n in the clay anﬁﬂ

 , ﬁsand eonteﬁts. In some places tha materisl is more clayisb

 while in others the materisl 1s more sandy, but generally this
"iiayer can be canzidsre& as a ailty clay.

> ,: Gnly one. bershale (Ho. 2} was cerried down to a grea?a
er deg&h (91. 5 f&et). Up to this éepth no change in the mat-
~erial was found. The snly ﬁh&nge refers to the &snsity cf theV

'°,’aaterial,‘

; At agpraximately 18 faet below ground level there is -
a change from cahesianless %o cohesive soil. The ﬂﬁﬁb%x of
“blows ngtnraily éscreases because of this change. Thromgh—
'~aﬁt thas ightly cahesi¥e lzyer ?he average nusber of blows

is siightlg sbove 20 indicating & very stiff csnsistencyg,, ,
At sbout 75 feet belcw ground level (1. 213.0') - rather sha?p
'iﬁsrease of thﬂ nnaher af blows was registerad iséicatiﬂg an~;

S : increas@ in deasity of the aaferiale

: Twe sail prcfiles, one alang the East aﬂﬁ one along’, 
 the West side of the €ounty Road Ko. 2, have been prepared '
"and are shaun on ﬁrswiug ﬁe, 0 ?~58g.

Ths gr@und wa*er table at the siﬁe of the prapased
'7fuaﬁerpags is Appr@x. 6 feet below the existi. ground surface,f‘
Eo %rteﬁian;ﬁater €ondition has been encountered during the
investigation. S | '

'Th@‘grcperties of the eﬁemﬁﬁtered materials asg dss-

. R -
cont &, g‘/j)ecea



(cont?d;),.;;

P . mrm . a

cribed in tre preceé;rb paragraph indicate that spread fcot~f
‘,ings cauld be aseﬁ for the structure. The upper sandy silt v
- ylayer is very ﬁense snd can groviﬂe adequaﬁe bearing cm;aeity.
”¥  'Bearing in niad the large silt content in places an average
1%~;vvalue of 36%. was chosen for the angle of internsl friction.
The bearing capacity for s typicsl footing 6 feet wide can be
éeternineé by the fcllaving expressicn'

9

¥ |
Q,B Y f,{%,ﬁq ,
B = width c’ fca%ing (6 £t.)
- Dy = depth of overburden (6 ft.)
) = unit weight (115 1b/cu.ft.)
'f{‘?,s&hmergeé unit wnight (53 ib/cu £t.)

(12

; Ng?Nq hearing capaaity factors T

S (Egr— Lg: hg} . i S , ’vfg

- If \he grcunﬁ water level is aﬁsumed at elevation ievel we .
have & L ,

_,ermixie exusxs
| 2000 ¥ 2000 .
3.65 + 14.83 = 18.48 T/sq.ft.

i

?\5‘ ~ , - 1If 8 safety f&étcr of 3‘13 chosen the zllowable bearing cap-
 acity would be | |
q 8ll. = 3 = 6,16 T/sq.ft. say _6.0 T/sq.ft.
This value is bssed on the shear feilure of the subsoll. To i
~ allow only 1 - 1" settlement the sbove value has to be re-
. : duced and 3.0 T/sq.ft. should be used for design purposes.

o e o | - eont'd. /6....



P

. DISCUSSIOES AND RECOMMERDATIONS:
6. DISCUSSIOKS AND RECOMMERDATIO

Footings for the feslsework can be plsced on the

e f
cont .. ...

sendy silty layer some 1 - 2 fest beidw ground
caution xhould be taken t

e
ot
B
pr
W
Pt
L3
o
*®
g
H

o

ensure that ithe ground on which it
is intended to pisce the footings, is not softened whil~ & 1o
rosed, snd that It does not cortain decaved crpsnic mstter.
The load on these temporary foctings should not be more than
1.0 T/sq.7t.

Ho stabillty problems of the approach fills sre
anticipated provided the orgsnic surface layer is removed
prior te the placement of the i1l

LF ¥4 »

The general strati
found to be guite uniforzx. Th

[
bty

icaticn of the subsoll was
e upper 18-foot thick laver
of sandy silt and silty send is underlain Bv & very thick
layer of clay of low plasticity with some gravel. Both these
layers are not homcgenecus and there is gquite g veristion of
2and s11%, clay and grsvel content,

7

he upper lsyer is in s very Adense ztate of pask-

8
ing, and spread footinge with 2 safe loséd of +.0 T/sq.Tt. cen

be desligned for the structure. The bottom of the
should be gt elevation 282.0 or below, the depth be

(AR~ ES




‘lcw, an& ?cw»tapacitv pumps will be aﬁequate to keep the

 , excavation dry.

, Fcatingﬁ for the falsework can be placed 1 - 2 ,

Leet ‘below ground level, provided the soil does not contain
: crgaﬁic satter and 1s not softened, ané a losd of 1.0 T/sq. ft.
'fcan be used for the éasign, ' |

: No stahility prah;ems are aﬂticipateé for the
approacb fills*i The

remp?ed;pxicr to the

" The fielé

~of July 5th to llth,
D.H.0. ;Skié~ﬁsunteé

© were used.

‘;7Secticn.

~ September

top organic surface 1ayer should be
placement of the fill.

work was car rieé Gut duriﬁg the period
1960 by zhe Foundstion Section of the
core &ri173§ adapted for soil sampifng,v‘,

; The Fiald work was carried out under the super-
‘,visicn of Mr. % ﬁnlm&tiskas, praje t engineer Foundstion

1960.

REPORT PREPARED BY:

A ’ ei/‘eatsi:Xaoav{"élg.aﬁo@nu
for W, Kulmatickas ,
Project Foundatiﬁn Engr

Foundation 0Ffice Enpr.
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