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FOUNDATION INVESTIGATION REPORT
Tar ~
Basztbound Lane and Westbound Lene
Structures &v the »rossing of
Esmsay Creek and Propose& wg #4517
District o, 9 {Ottawa
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Lo INTHOLUCTICN:

The Foundation Sectron was reguested to carry outl au‘ i
invesvigation at the propossd crossing of Ramsay Creek and Ewy. #&1?f
The wregusest was contained in Two memos froam the Kingstcn Bri&g& :
on Sestion {¥r. G. Scots, Reglonal Bridge Location Engiaanr},% -
ated June 1k, for a preliminpary 1avastigatiani and Ju;y 24, ”68 -
er & final invesiigatlion.

=)

i

¥

saGa

£

=

Upon receipt of the memos, the respestive imvestigations
were carried out by this Sectiom to determine the subsoil amd
grousdwater conditions at this site, '

Tais report contains the resuits of the 1nvestigatimns,1‘n
together with the reccumendsat.ons pertaining to the ounéati&ns
o¥ tue proposed structures as well as the stabi*ity af the ‘
approach embenkments.
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Zhe site is Located soout one-cuarter mile south of
Hussell dcad at Bamsay Creex. The creck meandsrs along the flsar~ fu
of & narmow valley., The welley is adout 25 ft. déc§'sith a~f1atfﬁ”‘
floor abouat 120 v, wide., The natural side slopss stand at '
approXimately 3 horizontal o 1 vertical., The creek has cutfk
through tne valley flcor a narrow disch sbout 4 2¢, deep and

¥+

16 7, wide witn nearly veritical banks, The water im tae creek .
was about | foot deep duriag the time of the field investigation.
The lzmediate area av and surirounding the st te is epen, but it

nas besn reoently reforsstad,
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<. DESCHIPTION OF THE SITE 4D GECLOGY: {sontig

®.® 5

Faysiographlcally, the site is situated on the rorthern
érea xnown as "The Bussell and Presocott Sand Plains”.
<n This arsa z sand mentle, 10 to i5 feet in thickness, overlies
an extensive deposit of marine clay deposited by the Champlain Ses,
wnich inundated The area during the post-glacial pericd following
:scoasin Glaclial Age, The clay stretum 1s underlain by a
graciel till, which in turn, ie undsarialin by grey to black
s&lcareous srtale of the Lorraine forastion, Ordovieian Pericd.

3. PIELD ANC LARORATORY WORK:

4 total of tem ssmpied boraholes, each with aan
*wwunpaa;i §~dynamic cone penetration test, was carried out,
sies were put down during the preiiminary investigation
; by six borshcles during ths course of the flnal
lgation. Tne borings were advancad by means of
=

dilamond drill rize adapted for soil sampling purposes.

Saxples wers recoversd at regulred depths in 2% and 3%
lon were manusl ly vushed into the soil., In
hz degree of disturbance, some Shelby tuabes
were advenced using & piston techniqus., In addition, samples of

ziacizl till and occcasicnsl sazples of the cohesive overburden
vere Soteinsd using & 2% 0.3, split-spoon sampler, whichn was

iennered 1uto the soll in scoordance with the specifications for
tag ftandard Penetration Test. The same method was used to

sdvaase the dynamic‘cﬁne penetration testz, Pisld vane tests

clay stratua. Bedreen was preven at six of the boring locations

iy X7 gize rosck cors samples,

The groundwater level conditions across the site ware
Ceceruined Dy installing sealed plezometers in four of the
worenoies, Tals information was supplemented by recording the
grovncwater level in the open holes at the remaining boring

fi

LGCETLONS, Waler samples were obtained Trom three of the boreholes

cont'd, /3
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Jo  FIZLD AND LABORATOZY WOEX: {(cont’d.) ...

cider U0 carry out chemical analyses ¢f the groundwater,
irtesian conditions and gas puckets were encounteresd in 4 of
ne norings put down in the valley floor. The emission of gas
2nd watelr was properly sealsd by conventional methods at the

& and e.evations of all the boringzs were
in the field bty perscrnel from the Kingston Begional
riag furveys Sestiaa, end ars snown on Drawings 68-F-sha
and 68-F-548 (W.B,L,., together with the estimated
rapnical prcfiie~at the respective crossings., 411 o
ous given in the report are referenced to a Geodetic datum,

211 samples were subjected to & careful visual
gxacinaltion in the field and cubseguently in the iaboratory.,
icwing tals inspecticn, labteoratory tests were carried out on

tad representative samples to determine the ghysiaai
propertiss of the subscil, nanely:

Bulk Densities

Natursl ¥o.sture Contents
atterverg Limits

Grein=-Size Distribucions

Orgenic Convents

Unérained Shear Sirengtns
Consolidation Characteristics

O completisr of these teats, the varisus sgoil samples
ssilled as to type and consistency, or relative density
i, acsordance with the Unifiec Soil Classification Systapm -
e
5

The results of the Laboratory testing are plotted on

the Zecord of Borelog sheets snd summarized in Appendix I of

cont'd, /4 ...
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“ne valley Tloor s surficially covered by & thin layer
O clayey siLT with some sand, about 5 feet thick. Underlying
thls surficial cover on the valley floor and directly under &
4 ~ayer of Topsoll or the valley banks, is the predominant
overourden 3iratum across the site, This deposit is composesd of é
T To wery stiff sensitive clay axtending down to - about
~evation 117 to 127 - i.e., some 106 to i23 feet in depth.

The clay stretum 18 urderlsin by & firz to hard cohesive glacial

Zeposili cozposed of clayey silt with sané and some gZravel, which
in turn, is underlain by shale bedr

ooundaries between ths various deposits as determined
iong, ara shown on She agcompanying borerols

1 vrofiles, inferred from this dats,

- and 68-F-543B, '

Clayey Silt with some Sand:

.OWn. near or on thne valley floor

& surficial layer, composed of &
some sand, was encountered, The
vroxipately 5 Teet,

ts, carried out on representative

that the liguid 1limit and plastic
& 15% to 20%, respectively, with the
&pove the plastic limit.

Standerd pensiraTion tsests, carried out within this

¢ Ry PR S X ‘
“EPUsiT, gave fa' values fom 7 to 8 biows per foot, lndicating
1 Tirr o 3tiff consistency.,
w, 3 wcEnsitive Clav:

Lirectly underlying the surficilal cover or s thin layer

S noos0ll, 1s the predozinsnt overburden stratum across the site,
YR ¢ -y
DEFECTS IN NEGATIVE DUE TO conttd. /5 ...
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YPES AND SOIL

3 3ensitive marine clay with vceaslonal inclusions of organic

ne overall thickaess of the clay stratum ranges Trom

208 to 1235 feet, Witnin tnis d¢eposit occasional layers of silty
tnicx were encountered inm ell the borings., Semples
recovered from This stratus irdicate that the clay deposit is
predominately grey in colour; however, it coantains occcasional
sands of light and dark grey clay up o 1 inch in thickness,

: ' ceasionsl laye brown clay up to 2" in thickness
- 16 feet of this deposit.

&
o

within the uppe

H

Graein-size distribution curves cbtained from samples
o Trhe clay stratum are shown on Figures 3 and 4 inm the Appendix.

The engineering properties of the siratum, as determined
oy fleld and ladoratory testivg, are summarized on Figure 17 &
briei resaze follows:

Range
Sensitive Clay Silty Clay Layers
(W) 51 - 86 35 - bo
Plastic Liait (W) 23 - 32 17 - 28
{%;
iatural Xolsture Content L) 39 - 93 28 - 44
(%)
Zange sveragzs
93 = 108 100
G.h = 2,5 1.1
1.98 & 2,14
1.32 & 1.55
Range Range
{Cy) Sensitivity (S)
B30 - 2,000 2 - 11
6460 - 2,384 2 - 16
313 - Qyzﬁﬁ

cont'd, /6 ...
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. S0ID TYPES AND SOIL COWDIL CONS: {cont’d.)
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The Atterberz limit zests,,sum&arizaé on the foregoing
page, are =lso plotted on the Plasticity Chart, FPigures 5 and 6.
ezults iandicate that, _n general, the clay is lnorganic

and «f high piastiellty witn ocoasional layers of silty clay of ‘

intermedistes plasticity. The natural wster contsent is geaerally

&% or greater than the 1iguid Limit., The conslstency of the ‘

oversell stratum, a8 determined from the undrained shesr str&ngthf

testing, iroreasses from firm to stiff with depth from elev, 23&

to slev. 170. This incresese 18 represented by a Cy/Po ratio of

avoar (.55, where Py is the e fective overburden pressure.

Below elav, 170 the shesar strength varies in & random fashion,

put rensrally lnereases te very stiff with depth, On the valley i
5 €¢lev, 230, the consisteacy of the stratum ranges from

very Stiff aear the surfacs, cecreasing with depth to firm sbout
elev. 230,

Tne undrained shear streazth values sﬁzained from the
Tory testliag, generally gave lower valuss than that n%t&ana&f
fres the fleld vane tests, IU is considered that this is primarily
y unavoldable saxple disturbance caused by the Tleid and ,
lavoratory nandling and subsequent testing of the sensitive alay.

The consolidatics charactasristics of the stratuzm were
zined by carrying out iws laboratory consolidetion teste,
vesults of which are showi as Void Batio vs., Pressure Plots,
on Plgurss 3 and $. The rssults of this testing indicats thet
iay is precoasoclilcated by about 1,300 to 1,800 p.s.f. in

vell:y Danks, whereas on the valley floor it is preconsolidated
IRt 2,300 to 2,500 p.s.f. in excess of existing overburden
& relatively nigh values obtained for the initial
veldi MATis (e} aad the compressioa inderx {Gc)‘for this material
¢ nOT uasozmon for & sensitive ‘lLeds Clay®,

sont*'d, /7

N NEGATIVE DUE 163
NL.»LMO QF ORIGINAL DOCUMENT



L, SOIL TYPRS AND SCIL COXDIVIONS: {cont®d.) ...

w k) Cleyey S1it with Sand and some Gravel - {Glacisl TiiijJs:

This heterogengous, but generally cohesive depasit; was
sncountersd immediately below the clay stratum, betwsen elevatiz
118 and 127, The glacial till deposit was penetrated to its
maxizun depth at B,H.'s #1, 2. 5, ?, &, 8nd 10:; at thess loﬁations
the thickness varies frowm 41 to 45 7%, Bandom seams and layers af
sand and $11T “p to ¢ Test thock, were observed throughout tre
ziaciel Tiii,  Grain-size disvribution curves for samp;as of the
Zeposlt are shown on Flgure 4 in the éwpeuéix of this “enartg '

inhe &tterherg 1imlit tests, carr‘ed Qat on- rearasentative
sazp.es of the glaelal till, sre plottsd on the Pla&ticity ﬁhar\, :
Figuire 7., These results indicste that the 1iqnia imlt. and gla % e'f
1tz range Trom 16% to 33% and 11% to 18%, respectively. The
sorresponding natural weter content is generally below ﬁ&ekpigsti@[f:
3 ¢ on these results, it {8 estimated thgtytﬁa:matii“ of
he glacial till is of low plesticity. e

ne standard penstreibion resistence, or 'N' values, vary
from 18 blows/fi. to as nigh as 150 blows/4 inches, indicating
I

{rat the sonsistency of Thz depesit ranges Trom very s%&ff;ta harﬁ;”f
witn Lepita.  In B,E. 'z F7 and § the upper 10 to 15 ft, of the !
glasial i1l is in a softensd condltion. YN' valuyes in Inis uypﬁr{
zone range from § to Z1 blows per foot, indicating a firm to very
StiTr consistensy. ' LA

Zedrock was estadblished in six of the boriugs, nanely:
2, 5, 75 T, and 10, by,osua;ning ?rom 5 to B Pt. of
AET vock core. AU thess boring locations the depth at which

. e

Tne pedrock is c@mgaaed of ‘& grey calcarecus shale.,
w uppsr L0 inches of the bedrogk is gererally in a fracturad

:oncition; below thls trne bedrock 1s generally sound with acaaaimnal

R | ¥ P
Fertisel Tractures




se  x3OUNDWATERE CONDITIONS:

vroundwater lavel osservations have bheen carried oug
LUrizg the perioed of the investigation, in i) sealad plezoneters
~nstalled la bereholes #2, 6, 7, &and 8, and 411) the'open holes

: ; at.ons, These observations are
~ded on the Boreslog sheets and summarized on Drawings
~5%4 and 6E-FP-54B. The rosults of the measurements indicsate
viezomeiric groundwater level within the clay stratum

&
is about elevation 237 on the valley banks and avout elavstion

¥
228 on tne valley floor,
+ne plezometer iastalled ia the lower portion of the
13 (B.H., #B8) indicmssed that the plezometric groundwater
~sve. within this deposit was about slevation 240 - i.6,, about

<2 Teet aboeve the valley flcor. This represents an aritesiar
Dressure C ground surfacs on the valley floor, and

W

cerrssponds with the artesian head ancountered while drilling
«E.7s #l, 2, 5, and 6. 4 slight flow of natural gas was observad

riesian water, Pagr experience in the area indicates

%
ot
£
o
i
pies
o
[¢]

tnet an artesian condition ofen exists in the lower portion of
gracial till and upper frectured zone of the bedrock, The

Tactors Wnich provide the Tavourable environment for this artesian

ne glaclial ©ill and fractured bedrock are more
ne overiying cchesive overburdern and underliying

-

cont'd., /9 ...
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£. JISCUSSION AND ESCOMMENDATIONS :

3.1) zgaersls

It ig propossd to construet two parsllel bridges to o
carry the Zast and Westbound lanes of propcs&ﬁfﬁighway #&17‘ﬁv%r 
Zzmsay Creek. The Westbound lane structure (W.B.L.) will be
Locatsd some 400 feetr north of the Eastbound lane structure
E.3. 2.5, Present pronosaels 3all for four-span structures ;
(307 -507-401-60 Tor both the #4.B.L. and E.3.L.)}. The proposed

7 in the vicinity of the crossings is
abour elavation 254, AY thls zrade the associated approach
im helight from abouit 2 £, o 12 ft, &t
tne sbutzent locations. Thne 3,B.L. and W.B.L. of Hwy. #h17? will
each Lacorporaie Two paved laness with provision for a:fature‘
a

The predominant deposit across the site is s stratum
o Tirm to very sStife sensifive mariae clay varying frem 106 to ‘
125 reet in thickmess. The clay 1s underlain by up to 45 ft, of
fire to 2y conesive glacial till which, im turan, is followed

- - .

N % e e e o~ - 5

Ceds  wiTusture Fovendarions:
Tht presanc

o & of an extensive Q*posit of firm and highly
compressntls ¢lay at a regatively snalliow depth reguires thnst the
straictures zust De supported on piled Toundations., Bad-bearing

pilzs Or, alteraatively, Triction piles can be considersd,
£.2,17 Brnd-bearinz Piles:

Ine piers mnd abutments can be supported on end-bearing

sz to the sound oadroeck surface at approximate elevation

al_owable plle loads would be dependent on the pile
or exmapie, a salfe design load of 90 tons/pile

v b2 usged for 14 BP 7% steel Hepiles driven to sound bedrock.

Sinee The glasisl TLLL Jipusit does not sontain any larze size

F4

s, no difficulty zan be anticipsted for the steel H-piles
cont'd. /10 ...
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S Dl S3IOR AND REOCKEEND TIOES s {sontided oo *
R =~ . b - .
.24 Zirveiurs Foundations: {comi'éd.,) ...

K s ‘ T .
£.2.1) End-vearing Piles: {cont'd..) -

b

. bedrock surface. Znd-bearing piles will oo
tlement of tne structure components to a negligible

tne soun

Tnerefore, & continuous structure could be @mpi%geég

rock L1 should be placed in areas whave piles

are To be driven,

ey A1 7 ST SR o Tie ™
G.2.2 Pristional Piles:

~s an alteraslive to end-besring piles, the abutments

and plers can be Tounded on piles located within the clay stratum,
Suun piles would primsrily devive their capacity from the adhesion

@ oundation soil ard the shaft of the pille. The '
ailowabls pile load would >¢ cepesndent on the pile type and >
section chosen - for ezamg}é, No. 14 tizmber plles driven 45 feet
into original grouad could be desligned for an allowable pile ’
; ons/pile. '

i
¥
o5
54
L

b)
(a3

les, it is considered that

82l piies could be empléyed.
or this size of tubular pile driven
Er.ius lengins lato navural ground, sre given on Figure 2 in

ae strusture units, fouanded on friciional plles, wiil
undergo settlement due o the consolidation of the foundation
$01. uwader application of oad. The aciual maznitude of tha

&
sétT.ement at the verious locztions will be dapendent on & number

i Piie type and length

i1, Configuration of the pile group -
113 Applied load
ivi  Ianfluence of approsch fills

cont'd. /1l .,.
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Sa0,2) Egi:ﬁiﬁﬁ&l .g_zgiam asﬁ*é }

ad ﬁﬁs;sattlaﬁﬁat It the pxie& at the abutm&nt

Jifferentiasl settle&ehﬁs# ae~efare, can ne expae‘aa
the woutzents and end viers., Pnis baiagfvﬁa,caﬁa,”
recoumenied that t the end spans of th§f$$$ﬁw*':3f§
supported, it

v} If fristios ;iiea are emw?ﬁyed’ta'saﬁ;
G

.emenis, then i

Pite caps gﬁﬁnlh oe oundeﬂ at aaff-

v [ .

Tiniihed grade sc as to snsoro aquua@a frs&t,pr

Licavations

sny Liaor ssepage from %

srdirary puaping methols

resgible cisy. stratk
seUuisments due to ﬁiﬁiiu&umﬁﬁ unﬁer»uhewxai h*;
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4 Toundation investization at the crossing of BHwr, %&12
and Dazssy Creek, in the Townsnlp of Gloucester, County cf
Carlaton, 8 reporied,

Thae predominant deposit across the site 1s e stratuam

o7 Tipm to very stift sensitive elay some 106 to 125 feet ﬁh&ﬁk;’
ovarlying up to 45 of & Tirm to hard, basically cchesive

@
o

fest
glh=ia1 ti.1 is underiain by shsie bedrock,

sncountered betwesen elevations 76 and ?Q,;_
Tre crouniwater level in the mabscil is about 3 to 5 feet belaw‘a ‘
ground surface, 4n artesian mter pressure head {about 12 ft.

szove the valley floor) was eacountered in the lower portion of
e ziecizl till and the upper fractured portion of the badrock
. , :

¢ sbuimante can be supported sither om -
snd-nearing piles driven to' refusal on the sound bedroek, or-on
¥ é

The approach sabaniments will have s height of up to
121y of this neight A1l be stable provided 2:1 sids
siomes are smployed. Coasclication setilements, Induced in the
Pounsatidr subsoil due o the surcharge loading, wilil be in the

e e £ <

créer of & inches,
- T LI ATTE .
e R Ve Db AOLAUID 3

ne preliminary Tield work for this project was cerried
26 to July 18, 1958, undsr the i’

T PP S 1 8 b [
sunervisicon of KHr. P. 5. Scshna

ael, Project Poundation Enginesyr.

e

Tae Sinal iavestigation was carried oul during tThe period of

august 7 to 28, 1968, uander tue supervison of MNr, W, G, Hutton,
Froject Founcation Englneer, who also prepared this report.

Tne investigation wes carried out under the genersal
1 ™ 1 .

supesrvisicn of ¥», B, T, Dsreh, Senior Foundation Engineer. The

h¥3

report was reviaewed by Mr. ¥. Devata, Supervising Foundation Ehgineea
The eguipment was owred and operated by F. E. aohnstan;,
deiililag Goo Lid.
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COEPARTMENT OF KiSHWAYS - ONTARIQ i :
| on mene - RECORD OF BOREHOLE NO. 1L FOUNDATION SECTION
MATERIALS & TESTING DIVISION Shaes
J08 68-F-5h LOCATION Hwy.h17, Sta. 220+ L0  BBL £ originaTED By _ PBS '
w p __ 3b-66-01 BORING DATE . Juoe 26 = July 3, 1968 COMPILED 87 S
PATUM Geodetic BOREHOLE TYPE Diamond Drill, NX - BX Casing, AX{Oar-e CHECKED BY e
DYRAMIC PENETRATION RESISTANCE LHMAID - LisgsT 5
SOIL PROFILE SAMPLES o | 8Lows 7Foor : FLASTIC LMiT s wp .
5 ’8' e 20 0 60 80 100 WATER COMTENT = ooy
N w | 9 [SNEAR STRENGTH .5 F. wp . 'L Efd
ELEV DESCRIPTION - - N Pield Vane ¢ Trisxial - — @
DEPYH é =:? % E w  x labVane WATER CONTERT % YL
2 o Ground Level » 8 0w hoo 800 1200 1600 2000 20 Lo 60 PCE
Clayey silt. Firm.
222.2 Brown to grey. Tl T TPIPM o ok
o e 2 - 1T °
5 S S v §
S . 1 x4y L1k
Wainy v i PV *7 125
o TR (\\ + 1 s m— g
T TP PR an0 5 SZ
o 1Tr % ‘ N g ' 4
Sensitive clay AL IR 190 i - 3 |
oceasional inelusions / o eI 4 e x ' L8 " 98.5
e
of organic matter. LITTE B 480 ? B
4
12 TP PR % . 7 !
Firm to stiff, 170 M
I3TTP T PH % L5 F
+
160 §
TR L:z B .|
+ i
150
z
* 7
1o
Grey with occasional / b
black mottling PO RLRE RN .4 *+6
L
130 &
k ¥ 7 :
|119.2 ’ 120 rs - s .
108.0|Clayey ‘silt with sand |, |35 gty P —— ° 2739 25 ¢ ’
and some gravel s S
(Glacial Ti11) 110
L Layers of silt and sana_ob I7 18R 728
up to 2' thick o 100
(Gampéct to dense) S5 il
Very stiff to hard. 90
Grey JETTIR
8o
77.2 - , : Y St
2.0 Sotnd calcerious S&) \
B oo Wl | axr | 60f
© |157.0| End of Borehole 20
1 "%*,5 Ax1al strgin at|fsilube
10




OFFICE. REPORT. ON SOIL. EXPLORATION .

DEPARTMEWT OF HIGOHWAYS - OMTARIO : ; :
| MaERIALS & G DIVISION RECORD OF BOREHOLE NO. 2 FOUNDATION SECTION
sos . 68-F-5L LOCATION Hwy. L17 Sta, 221 + 30 WBL oRiGNATED ay | BB -
w e _ 3h-66-01 BORING DATE July h-9, 1968 COMPILED BY £
DATUM Geodetic BOREHOLE Type Diamond Drill, NX, BX Casing, AXT Core CHECKED BY e g
OYNAMIC PENETRATION RESISTANCE ; LIQUID Lkt wy
SOIL" PROFILE SAMPLES -~ w | ®lows/roor PLASTIC LT =g
51 s 3 20 4o 60 8o 100 WATER COMTENT —w wE
ELEv i = w | &1 8 [SHEAR STRENGYW P 3 F. wp " wi 3.9 JArs. ,“Head
D—-—:Pn" DESCRIPTION w3 e 4 > + Field Vane o Unconfined G ‘”,‘5" 133 ARKS
E{ 2] 7| 8] 4] xlabVane  olriatdal WATER CONTENT % Y
2271 Growmd Level » @ W hop 80D 1200 1600 2000 20 Lo &0 fc Flao L
CL silt with 3 i v
222.1) Jayir of & d. Firm, IE T L8107 S - %@25‘
5.0 . 7o Te P 2200 o 97
3LTE P * 6 :
L TR P o*Te | x6 [ 4 §3
g IR J S P T T I 4 “‘*54?8
Senattive clay g ﬂi P
oceasional inclusions)/ f— --yp-—py 5 x| I N b o
of organic matier s tre 8,:2
-
bl
Firm to very stiff B ALY s R S vy
PASTIN
g 11 TR T 180
AL TP TR N I
A
g 170
Grey with occasional | <}y | ppit—pr
lack mottling. !
€ mottling y 1E0F i - ht{ .
L TPOLTR I [
150
151 TP | PH|
//
g 111,0 -
AT TP T
S >+
130 . : o
171 TP P S 1ok Piez. ’f%?
128 I |- elev. -
Clayey 511t with sand o ""? :
and some gravel, o labTss T I q , 3824 8 3
{Glaclal T111) o 1108 4. B A ~ ' ,
Layers of silt & sand|’ 15551 1
uwp to 27 thick v 100
: + to densd) I A S
(compac ; " SShh
i 90
Very stiff to hard. D W s N B T
Grey. ; 80 - N e
Fale7c - Art.press
Sound calcaridus & 75 AXT|58% ores s
(¢]
Bnd: of Borehole 7 2
1565 Axia) Strafn at Failufe
10




QFFICE REPO,R‘ON S0 KXPLO:RAHQN :

: 'DEPARTMENT OF  MIGHWAYS - ONTARIO

ATERIALS & C DIVISION RECORD OF BOREMHOLE NO.3

sos__68-F-5h LOCATION Bvy. b17 Sta. 219 + 95 WAL omiginarep sy PBS. -
WP 4=66-01 BORING DATE July 10-11, 1968 COMPILED BY - PBS

‘FOUNDATION - SECTION

batum_Geodetlc somewoLe tvee Dlamond Drill, NX Casing CHECKED 8Y
$OIL PROFILE SAMPLES OYNAMIC PENETRATION RESISTANCE LIQUID’ LMY i
. w | BLOWE /FO0OT - FLASTIC LT “#p ok
5 g : ko 610 89 100 WATER CONTEMT <o W oy
& = . 8 | SHEAR STRENGTH P.§ F. wp w, 48
. ELEV. - hd w “~. L4 ; L4 = X1
= DESCRIP TION 2l 81 & el 5 |+ Fleld Vane o &
| DEPTH x> 2| W ; 1E £n1 % ‘ X :
ol B ° " : , WATER CONTENT 9% X |
0.8] _Ground Leve: & ' W hoo Boo 1200 1600 2000 20 40 60l

T

T (e }? 0]
)l puts] £ .
I Tag iy 2ha " o
g B
/ I o
5P TR 230 3+
71T j ~ N
;"' 2 S e . # 4
Sensitive clay A R G N
3+ 210
Occasional inclusions 10} 77 1 o]
of organic matter.
Pirm to very stiff. I TP 260

Grey with occasional 12 TP P 190
black motiling. e

33T T e 180

1R 170

IS T TP 160 52 e
IOV TR TR 150 e
Uit
17T
130 - -

glgggz g%&?th sand D wress T 120
(Mlaetal £113) 2.
Layers of silt & sand %
up b6 2% thick (dcnse]“: 110 SRS SH N R DU
Very stiff to hard.Grdy. 191785 1 k6

End of Borehole 100 ISR SRR N




. . - P Sew cema nevay Y OAERATL LA LASTES Y fLY i :
L L. VT . ‘

CEPARYMENT OF HIBHWAYS ~ ONTANIO N - . i
MATERIALS & TESTING DIVISION RECORD QF’ BOREHOLE NO. FOUNDATION 55‘37’9"‘;
Jos _BQeFeSK | gcaTion Hey, 417 Sta, 222 + 75  ERL ORIGINATED By _ BHL
w.p _ 34=66-0) soRING DaTe . July 15-17,1968 COMPILED BY PBS
3 3. } F
DATUN Geodetic BOREHOLE TYPE Diamond Drill, NX Casing 7 CHECKED 8y g
OYRAMIC PENETRATION RESISTANCE LIQMD LMY iy
SOIL PROFIE SM"’LE?s _ w | BLOWS /FooT -~ PLASTIC L8WIT wp 5
& 8| 20 "ho & 80 100 WATER CONTENT ——m ¥ b
il = - $ | SHERR STRENGTH P.S.F wp " w, 38
ELEV. DESCRIPTION . 5 ‘5 w| 5 | +Fieid Vane  oTriaxial g =&l memsnxs
oERTH xi2 - § 4 | x 1eb Vane o Unconfined WATER CONTENT 9 y :
249.6] - Ground Level » @ W Loo 800 1200 1600 2 20 9 6o #C F.
0.0 TSI
218s 3 oot
I T T B 2ho A
iy L £
Sensitive clay W A S Y { T3« .5 +17 r ¢ (102
Qccasbnal inclusions STy 23 \% "56 ;
o+,
£ . i fid
of orgenie matter + L 220 + . A
Firm to very stiff. e N A 5 " 5
A
Grsy with cccasional S TP s (o3 :ﬁ? L 0 98.5
black mottling o 210 S f i
R +2-5 4& {
200 -
I TP P 8\A s g i
to-lgppopy OO R :
' i +3 +8 ! |
: i
Ty tretp] 100 & o !
L ‘2
AP 170 %
+16
L 160 ™
|
S 2 |
150 O 5.0 Y
\\
t6tepr e 14O 3
. e T Fiz [ o
i 130
12h.6
IZSTOIT P
: 31‘3?3 & ;E‘scme Grey (G1.t411) .5 5 Jl:;ig 27
g " p L2 S A
130.0 Bnd of Borehol 20
iole 155! itial Strejn at Pailude
10




5 COEPARTRENT OF siaNGATYS -~ ORNTARIG
o MATERXALS & TESTING DIVISION ‘ RECORD OF BOREHOLE NO.5S FOUNDATION SECTION
“Joa.._m__m_____ LOCAYION Ste. 219 + 50 ¢ Buy. K17 BBL " o/s 18' L. . qgumaren sv L
w.p _ 3u-66-01 BORING DATE Avg. 7-15, 1968 compsLED 8y L WH o
patun._ Oecdetic BOREROLE Type Dismond Drill - Washboring CHECKED BY . iz} o
DYNAMIC PENETRATION RESISTANCE . o
SOIL PROFLE JANPLES w | BLOWS 7FOOY p;fy'lsonél?::n wr
5 60 8 s
5 gl 2 20 o . J0 100 WATER CONTENT —— ¥ g
ey Sl E] | $| ¥ |SHEAR STRENGTH P.SF. wp " ary 3@ Br.5a.81.0)
e DESCRIPTION 53l slel > + Field Vane o Unconfined ; ; =2 8 ’*“’;&
I =2 -180 4 x . Lab Vane o Triatis WATER CONTENT% | ¥ h}_’g}g_
378! Ground Level o —t sl k0o 800 1200 1600 2000 o &0 e T
gg Clayey sift’ Stift 111 ke -K EQ}&"""‘"‘!T o
: N s=8_ur 83 X N ‘
<o ob |
%::m::m é Qoo —
Semsitive clay S R P h N .
ozcasional inclueions B a8 - ang i
of organic matter. / TR 0 * a-a >
. A
Firm to very stiff T “r;:,é
TLEBCIE 500 2
P N L L85
=5
B TH PR 3 g=h | xg=1h
Grey with occasional 1 B gl
T3 TR kuﬁ
black mottling +Be
180 L\
U B 170 57 a L nesS
mer | sy 160 ? -
15— ‘f‘ g=l gl
A 150 a
s e N éq A g3 l—— o
Al
J 130 =
v g
19.8 . 120 =
1118.0 Clayey silt with sand| o [IBTSS—TIR Or——
& some gravel. R o oW
{Glacial +111) =i 110
Layers of silt & sand|,
up te 2% thick {cowpact 20K SS 100
to very dense). b )
Yery stiff to hard. s brrss v o
; ol 90
Tey. '): Loa.l.oo lion 6n
L I apget 00
3.5 , ”213 :
: 16k.3| ®Bod of Borebole 70120
5l hxiall Strafin at failude
10




L aE ABA

i

Dl’lﬂmm' DF RICHNWAYS ~ ONTANIG ! g
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.s FOUNDATION. SECTION
~sos _68-F-5k LOCATION Sta. 221 + 30 ¢ Bay. L17 EBL ofs 18t It. ... wE
o o G601 sonmg pare _ August 16 - 21, 1968 o T
patum___Oeodetdc BOREMOLE Type Dismond Drill ~ Washboring CHELKED. 8 T
SOIL PROFUE SAMPLES DYMAMIC PENETRATION RESISTANCE LIOUID LMt = ;
— w . | BLOWS /FOOT PLAZTIC LT o :
g fgl g 20 W 6p B0 100 WATER COWTENT ™ o ¢ it Head
x i Q- | SHEAR STRENGTH P S F. - S24Y ey
£ o ? 4 i > < Zakoen
ELEY DESCRIP TION el & o0 +Feld Vane & Triaxial 3 o5 apwanes
DEPTH S| 3| X 2| & xlabvVane o Unconfined ER 2 o si.H
R W CONTEN . S8 81001
228.3] Ground Level o * @ «w | Lhoo 800 1200 1600 2000 5" 8T Pé/r e
0.0 = TR e Y228
T PR , R EP— :
CAITISS T 220 - :
AT o + 9l
s ; 1 % ;] 3 . ﬁ? ° .
2% F&% - 95 o
Sensitive clay 1555 T 3 ; »048“6
Occasional inclusions A 7 5 YT B %
of organic matter. ’ S5 h ’*is'zf
Firm to very stiff. A IO 190 * 55'5%7 ]
” e e 4 i :
Grey with acoasional | \ “% guy | 457 : i
black mottling. 7 A T B g xor| | gy - o |97.5 | Plez. tip
N %526 1 elew. 18k,
+ 5*5 :
. 170
AL W % g=3 io 10k
xl'{ ))} +3=; T |
g 160 ‘
s 15158 T J =S sl
. ) dl ) |
(e
./ 6 +FiE—Ef L ;\1 :ig:g
s +
140 s
3788 > Je=l .
/ %3 R
13 e
118,31 ) 4 SR I . 120 \,\ :
110.0| Clayey silt with sand 0 [~
and some pgravel o¢
(Glacial ti11) | plogtee—tr 0T
Layers of silt & sand 0.
mp te 2¢ thick{compaet’ o 100
to dense), CoSIEST TS , o
0.
Very stiff to hard. i»b: 95--a5{1oafn 70 o
79.61 Grey . 7 - bouneing
“11L8.7]  ™d of Borehole ¥ ' i
: ‘ 15?»5 Arie)| strath ot fhilurs
Probable Bedrock 0




T itk ulvuv-la' OFFICE REPCONJEEN 'SOIL EXPLORATION o ‘

S *
Ao~ aBxs

OEFARTMENMT OF NISHWATS - ONTARID . g %
 MATERIALS & TESTING DIVISION RECORC OF BOREHOLE NO.7 FOUNDATION SECTION
58P . i 1 S
Jo8 ’51; LOCATION Sta, 222 + 00 @ mry 417 EBL o/s 18 K&, oriGiNATED gy _ HE
w.p __ Bli=65-01 aominG patg . August 12 - 19, 1968 . COMPILED Y WH .
. T
DATUM Gsodetic BOREHOLE Type Dismond Drill - Washboring cHECKED BY \z/;(
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE L1QUID” LINET ",
~ w | 8Lows/FooT PLASTIC LAeiT wp
5 8] 2 60 8o 100 WATER. CONTEMT ——% R
ciEv af ®l & 8 [ SHEAR STRENGTH PSF. g " wy 3%
oEPTH DESCRIPTION 32| g | eTeldTme o trana S Pl memancs |
P ad ~ o
. =1 2 S| 5 |xlebVame  Unconfined WATER CONTENT % Y : !
3.0 Oround Level P & hop 800 1200 1600 2000 20 10 60 ¢ pr.sasial
G.0 77 BN - TR
7= == e - L
AR ‘ T +8-ik 97.5 T .
R 5 b g1 L =
g =i v bes ‘ ‘o
Sensitive clay ;, i, um [N 4»515; -
Occasional inclusions 5 ba—t-cu—trrrge e F oG
of crganic matter. suy S“IJ p + 510 k L
N LA I 210 * X +: by 2 94-5# i
Fim to very stiff. ; 100350 3 ? +5"'ga«=§ ‘ plez. tip.|
T 3 =
IR 200 4_5:5'_{ i ol. 207, 4
. SATIETRS s=1]
Grey with sceasional Y —— ' ‘% . w:gJ' 5?
- 'ﬁk % 5 *. ki
black mottling. o - 19 ey = 93
s B L L Hflﬁlw
/l,,/' 18 5.9+ =5
/ _ "
ATEISE 3 8=
/ 1 % e
AT
o &3
//" 16 \ g S"Eq A
/
AISTSY TS
48 !
"// 150 . 7 + 5"5 f
> !
TP 10 ,?; g3 e 107
A
20[78s I CC S
130 ]
! el g
v | A
- Jaze.o ' i maun cmm. B ‘2 - 535 I 1 .
7 1123.0 Clayey 8ilt with sand ie TS T O ey 3.136918)
& some gravel Y -y s % = ] :
(Glacial t111) ol 110
Oce, layers of silt & ﬁu
sand wp to 1 thick | ° A
{compact to dense) ?’0“ 100
2N B S (o) |
.0 . 90
. O
o |'stiff to berd. o bestss s g o
76.1 Grey. 15°
1366.9 Sound celcarsous shalé/S) Y 131%
Ui ey 1278 [Hec
: ) Lid 20
}
o 172.6 End of Borehole 1551 Axial strefin st ffailuge
. i0




WY AL AT L ASTTR WY

TIPARTMHENT OF WIRNWATS - ONTARIQ £
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 8 FOUNDATION  SECTION.
so8 . E8eFebl LOCATION Sta. 220 + 40 € Wy, L1l7 WBL o/s 18! Bt. omiamates oy "B
w.p . 34~66-01 soring pate ___August 7, 1k, 1968 COMPILED BY
Geodstlic Diamond Drill, Washboring
DATUM BOREMOLE TYPE CHECKED 8Y
SO PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIOUID LisiT N
—d | BLOWS /FOOT - PLASTIC LT p :
B gl = 20 ho - 60 80 1m0 WATER CONTENT e W em
ELEY x| | £ @ [SHEAR STRENGTH P S F . . .l Zg v
SERTH DESCRIPTION Kl 2] e ¢| > | +Field Vane  dinconfined et Sl REmanxs
W = s . i
: 20718y 4| xlabVane g Triaxial WALER CONTENY % YL
o130l Ground Level s B = hoo 800 12007 1600 2000 200 ko ol brsasic
P S R T N S & = s = oy
0.0 / - ™ et 2k e ; 106 4 o
| ve===c B RN NI " o e
ASTIN P 2 =5 = . 1015
Sensitive clay AR G o s;?
L
occasional inclusions | /I 5 ST PN o2 e =5, :
of organic matier. R *”:‘:ﬁh
'/ 02 A O Y v RE N o4
Firm to very stiff. / daol met mmd 210 l 4: 5=7
~
S Ao iy 200 9 "fz__
T it f;.{%‘
Grey with occasional L 190 - + 5%
black mottling. * 2 + 553 4l
" +
IR 18
3T ‘ L y N SIS S
) ! 17 ( ‘ ; -*
gaise B =~ ges L
. i i s 3
s . L P
P A 20 f B2
g yoge?
/ ulo /9’
. el o 103-3
3 é sl
4 120.G 18 ;’g 12 xa
123.0 Clayey silt with sand RO U - I
Oce. layers of 311t & 0. byr—t—ouwt— o
sand up te 2 thick | O 11
{lcose to dense). g,
o IRETT
. o 1ed L/ S o
Firm to hard. e &
RN vy
L@ g
b ‘
‘o R
. Grey s IETETIE g o 563 893
75,9 0
1 °4167.9 Somd calcarecus shalfS| o6 ﬁ%% g -
1 674 grey 27 |°h 7 1
4.175.8 End of Borehole Tlex. E._i{p
g alev, 67,
20
35 4-# sxial strgin at [failuge.
10




e L 4 A 4

- OEPARTHEWY | OF NiSHWATS - ORTARMIO B : :
MATYRIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 9 FOUNDATION SECTION.: |
Jos _68-F-54 LOCATION Sta. 222 + 20 ¢ Huy. L17 WBL o/s 18+ 1t. oRIGINATED BY _"E

Jw.p o Jeb6-01 BORING DATE Aug. 21s23, 1368 COMPILED 8Y L k

3 . M‘—;T_m
DATUN Geodatic BOREMOLE TYPE Diamond Drill, ~ Washboring CHECKED. BY. :‘;//,g .
DYNAMIC PENETHATION RESISTANCE LIQUI LIMIT vy
SOl PROFIE SAMPLES -~ " BLOWS / FOOT PLASTIC LUBMT e g
5 gl 2 20 ho 6D 8g . 390 WATER COMTENT W e
2 = “ Q1 3HEAR STRENGTH RS F s - L1382 »
{ELEw. OESCRIBTION g ,‘f;; ‘ftf o | » | + Fleld Vane o Undrained Triex e B Wl ReMARKS |
PEPTH ! 5| F § w 1y Lab Vane o Unconfined WATER CONTENT % 3, i
1228.5| Gromd Lovel ” gl koo  BOO 1200 1600 2000 20 L0 60 s c#l0Gr.8a.81.00
‘QlClayey Silt some _Sand M1 fossd :
: 2??-‘3 PN yBrown ta. Grey ”I < i } o Ot 120
50 TS0 2 R
A T T LR S ] : 10
Ol e vas
& TH | TE + o=l
211 o
Semsitive elay. 11788 T 4
.» + 555
Occasional inclusions // s P
of organlc matter. /j o N 7 S Y x4 B=l ' -0
. (-— +igsl
Firm to wery stiff. L 184
g A e yd 5=
} T
. 180
U A ) e
? ys=h
g A7
IISS (4] L £ B0
Grey with occasional - 4 '} gab
black mottling PN W31 ) wol__ 1 2 ol :
G40 O v s & 87 ARSI CREPE P G-11 ko ke
g 1500
/ e ' i
/ L3 TS0 T % . Gl
- Thny I
g W T . A 0. - . 5=
+ Sl
7, ] 130
o v e 3 AR o <~N\ U N 107
ok 120 e 5
jRr.s — % WG TSS TS 39 26 21
F111.0 glayey sii% Euth sand |~ -
stme grave PTISKTSS IS ‘ L0y
Glacial t411) 20 110 -
104 .5} Very stiff. Grey. 150171 SS 12C
J124.0]  End of Borehole 100f—ss
1€ j? Axihl strain ad failure
10
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|

;:: DEPARTHMENT OF HIBRWAYS - ONTARIO
i .

[

|

MATERIALS & TESTING DIVISION RECORD OF BOREMOLE NQO. 10 FOUNDATIOM SECTION
o . 68-F-5l : LOCATION Sta, 222 + 80 ¢ Buy. 417 FBL o/s 18! Rt. omanaTED 8y __WH
woe __ 34-66-01 BORING DATE Aug. 1522, 1968 COMPILED BY HE
DATUM Geodetlc BOREWOLE TYPE Dismend Drill;, Washboring CHECKED BY éé,,é 7
‘ DYMAMIC PENETRATION RESISTANCE LIQUD LiMIT -y
SCIL PROFE SAMPLES w | 8Lows 7007 PLASTIC LIRIT e #P ‘
5 "g 2 20 4o &0 g0 1p0 WATER CONTENT w0 e
. & = w | 9 [srfas sTaeng™ P F wp " -y 5@
FELEV. CESCRIPTION W - :: ; 5 + Field Vane .T}‘iaﬁal e o 5] CRENARKS
DEPTH . E % £ %) w |, Lab Vane o Uneonfined WATER CORTENT % Y o
5.6l Growd Tevel 5 2 koo BOO 3200 1400 2000 20 ko 66 1.8, e j
. J S
0.0 g Cq . s R ; m
1 3 2% :
i - 164
AL » X 2 ‘
Sensitive clay g S = +eqll §
Occasional inclusions} bttt 29 *’s:g-g.’, 7 c J
cf organic matter. g ARG + a9 ,:
) i i _
e & 57 ?
Firm to very stiff Arss 21 } $s«%1’ — ~f
’ T TE § é fga‘) ! oif 975 |
Grey with oscasional | /ls--go-i 2 k :z :?
ioren . |
black mottling g e e m— PRt s e
" 1 4 + S“ZM,M
g Hr 85T y 27
, 1 * S*ﬂ
-’ ’] | g
’ g K& + :s-? I P ‘
170 2 |
T -se—trAagy % 5=l
e + gul
’ 160 '(\ 4
AT I TR s +@=5
150 -I‘g-h
e 2 ? i
v §
1SS0 o 1
g + gy
o o = ‘
Pl S e A0 W 4 fg-x s 107
¥ ge v
130 - k
Aonlas | o . :
1120.6 e 3 i LAEE
125.0|Clayey 511% with sand [0 . 120 <
& same gravel L T TS T
(Glacial till) ’o 110
Occ. layers of silt |2
g sand w to 2' tmick |, bosa-ss—t+¢o
{compact to dense). "
R 100
Very stiff to hard. D’.v; b o
P 90
; O bpl-lag dscpe
- 78-9 - grey. ‘»D‘é 80
lggg :;w'calcareous sha.m;-;s': 26 | ATT lOOﬁ
170.71  End of Borehole 70 20
b: 4 ..tﬂ Axigl strain st failurp
il




ELEV. SO STRATIGRAMHY WATER "CONTENT . % CBULK. DENSITY . C.F STARID, PEN. RESIST N/ BIOWS/FH SHEAR" STRENGTH P, VE PRESSURE /RS F
FEET © RANGE 20 40 60 80 100 95 100 195 HiO H'S 20 IJ‘O 6‘0 89 100 400 800 1200 16 0050006000 7000 - 8000 60
e ‘ i =0t I i s ! -
, | L
240 Lo ot ] ; ‘
» g | ! | o%o Bl | E ‘ 7 - , 24.0 ‘
‘o i i i i : ; H
o H o | : i { i ™ iy ;
230 g -+~ °8io o i 1o ! ! ' i 4 ;wﬁ“é"r; 230 :
! : ' :
: ! ' ‘ | ; - A j) = 1300 - 1840 PS.F
R : E i ! Lokt ° !
20 £ ST e S SRR N - 220
orlo o | ' ; o O Lot .
210 7/ 4o 1"y BN 3 sotox B zie
- | ; j PR - -
- d o ! ! ] o .vi“"ff
200 1N — o ] N o 1
o X . DLt ESTIMATED PRECONFOLIDATION B [ 200
- + i o i i \ Fhant, i
/ ol ‘ i i i : : RErIN :
190 | ) A 4 M ; ; -{- ‘ i ; - : Lo *“m"!:' \— EXISTING] EFFECTIVE i - 190
4 SENSITIVE CLAY L L. : i © ‘ i i : [ ;,3;»;,# OVERBURDEN  HRESSURE  Po
180 3/ . . -0 ! ! i : | : ; : e TOP OF] VALLEY BARK
Firm 1o Very Stiff T : ST ; | : : : 4+ : T | 180
Y [ ; A | L »
170 s ’ ER N :
—,;’ e ot - i < i - o B " H U A L 170
160 i ” : b e ‘
. A4 P 4 . 1 4 e u h | 180
. % » 5 o o s 5 >
150 | Lot :
0 - 4 i lo _ et | L isc
y’ o X B b : H
o V0 — | ; : T EXISTNG FFECTIVE ;
ot + b o o lae -+ ! - rea | overSuRBEN ! L 540
# ey | ; ’;t ot | PRESSURE iPo’
130 |1 o i boa e 1o 1 i Y ) 7 | vALLEY FLOOR 120
g 9 ey ° Poo! x | -
N (-] {
20 7] M o S e I 4 ° o 6 SRR NN SV S ,
oi—tiy { i 207 T ; e —= = 20
- ! © | i = H
o 4 GLACIAL TILL 4 | olo— 1 I ! il modt obase GLACIAL it e
2 CLAYEY SiLT 2 | : lo .| T : 1 R
B " ; i ] ! =] MOST PROBABLE RANGE
100 L0V Stiff to Hard [ f & - e e 4 + BASE LINE| ROAD ico
v o ; i | ! 68[F-52 T
. ? i o t
- 1 Lem Ao | L o U mMO§T PROBABLE RANGE on
E . H T i b McEWEN" CREEK b R
" . | 681F - 53
N 14 1 1 1 ; i 1 8o
- & : o i
.» . 3 N 4 41 ° @ - QUICK Triaxiat {- LEPARTMENT OF WIGHWATS SUMMARY PLOT OF ENGINEERING PROPERTIES
[~ O - UNCONFINED MATER!ALS and ISENSITIVE..  CLAY TO CLAYEY SILT
We w W + = FIELD VANE TESTING
60 L 1 — A4 1 « — LAB. VANE CiVISION GLACIAL TILL
PLaeme Ut + : o W.P. 34— 66-01 DisT. 9 10868 “F-54.
Limir LINIT - s e decarive pue Te DATE SEPT. 2671968 - APRROVED FIGURE. NO. |-~ :

N OF ORIGINAL DOCUMENT
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CEORN OB M7

CREVCOARR. 083 . . .

DEFECTS IN NECATIVE DUE TO0
GONDITION OF ORIGINAL DOCUMENT

CLASSIFICATION SYSTEM

. * ST 1
o o e
T e
el H
— bt 3
! 2 - -
7
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BTEENT T M GHWAYS - s oy oy 1 i iy 5 -y o
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ADBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE "N - THE MURBER OF BrOWS BEQUIBED TO ADVANEE 4 STANDRARD BPLIT SPOON SAMPLER
12 tNCHES INTO THE SuBSDIL, DRIVEN BY WEANS OF & 14D POUNT. HRAMMER FALLING FREELY A DISTANGE OF 10 JNCHES.

DYNARIT PENETRATION KESISTANCE : - T#E WUMSER OF BLOWS REQUSRED T0 abWANCI A 2 mow | 60 DEGREE CONE, FITTED
TO TRE END OF DRiLL RODS, 12 MEHES INTO THE SBRSON.,

EING ENERSY BEING 330 FOOT POUNDS PER BLOW.

DESCRIPTION OF 3081

THE COMSISTENCY OF COHESIVE SOILS AND TwWE RELATIVE DENSITY OR DENSEMESE OF COMESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERNS : -

CONSISTENCY N BLOWS ./ FT T LB ST FT DENSENESS N
VERY SOFT T o~ 2 WERY L0OSE T -
SOFT =3 LO0SE 4 -
FiRw 4 - 8 COMBATT 12 - X0
TIFE 8 - & DENSE 33 - 80
VERY §TIFF SR T YERY DENSE > 80
HaARD > 30
TYPE OF SAMPLE

S5 SPLIT SB0ON TW  TRINWALL OPEN

WS WABHED SAMSLE TR TeiwALL RISTON

S8  SCRAPER BUCKET SAWPLE TS OESTERBERG SAMPLE

AS  AUGER SAMPLE S FOu SRMBLE

TS CHUNK SAMPLE ®& ®OOH CORE

57 S.OTTED TUBE SAWMPLE

P4 SAMBLE ADWANCED WYODRAULICALLY
PH SAMPLE ADVANCED MANUALLY
SQiL. TESTS

T UNTOMFINED COMPRESSION LY LABORATORY vANE

@ UNDRAINED TRIANIAL Ey¥ . FiELD VANE

Qou  CONSOLIDATED UNDRAINED TOIAXIAL ¢ CONSCLIDATION

£
%

DRAEIMES TRIAXIA

,»
o

SENSITINTY



ABBREVIATIONS USED IN THIS REPORT

SOIL PROPERTIES TTHERAL
r URIT WEISHT OF SON. {BULK DEWSITY ) « -8 1hE
e URIT WEIBHT OF SOULID PARTICLES @ BASE OF MATURAL LOGARITHME 2.7:8%
Vo  URIT WEASHT OF WATER 109G, of In g RATURAL LOGARITHM OF o
¥ UNIT DRY WEIBNT OF S0 {oRy DERSITY ) g0 o log g LOGARITHE OF ¢ TO BASE 1D
4
¥ UNIT WEIONT OF SUBMERSED SOYL 1 THAE
- ¥, COELERATION DUk T
3 SPECIFIT SRAVITY . OF SOLID PASTICLES 5 » o3 8 ACCELEAATION DUE YT SRAVITY
e ¥ voLuRE
® YOID RATID W WEIGHT
n PORDSITY 34 HOMERT
w WETER CONTENT F FATTOR OF SAFETY
5, DEGREE OF SATURATION
e, LIGUID LT
T re
- BLASTIC LiwiT STRESS AND STRAIN
s PLASTICITY 1MBEX ;_a PORE PRESSURE
S SHRIKEABE LiT @ HORMEL STRESS
4 N
N - : L EFFECTIVE 87 { 7R msot 3
i LU TY INBEX wr LS o MORMAL EFFECTIVE STRESS { ¥ .3 LSO USED }
te T SWEAR 3ITRESS
W, o~ £ LINERF STRAIK
iz CONSISTEMNCY INDEX » —dome
-3 ?’ EMEAR STRAIN
Boagr  YOD RATIO N LOOSEST STATE ¥ POISSON'S SATIO { i8S ALSD USED !
By, WOID RATID 1% DENSEST STATE E MODUUS OF LIKEAR DEFORMATION { YOUNGS MODULUS !
- ] MITULUS OF SHERR DEFORMATION
tn DENSITY woEx - e T8 o
Bomux € men * HODULUS OF COMBRESSIBITY
RELATIVE DEMSITY D, 15 ALSC 6SED ] COEFFICHENT OF VISCOSITY
h HYDRAULID MEAD OR POTENT 1A
3 RATE OF DISTHARSE
] ¢ EARTH PRESSURE
¥ VELDCITY OF Fibw
HYDRAYLI SRADIENT a4 DISTAMCE FROM TOR OF WALL TO PUINT OF REPLICATION
& COEFFITENT OF PERMEABILITY 5F FPRESSURE
3 SEEPAGE FORCE PER 0MIT wOLGME 3 ANSLE OF WALl ERICTION
e K DUMENSIONLESS COEFFICIENT TO BE USED wWiTH VARIOUS
E Iy N - N e
Ty COEFFICIENT OF VOLUME THANGE “Tieeinn SUFFIXES % EXPRESHIGNS RPEFENRING TC MORMAL STRESS
* i on WaLLS
ey TOEFFICIERT OF CONSOLIDATION
K, COEFFIENT OF EARTM PRESSUAE AT REST
o
Ce COMPRESSION MDEX 2 — =¥
BW0G, O
\ FOUNDATIONS
Te TIWE FATTOR « —%EL 14, DRSINASE PATM | D
=] BREADTH OF FOUNDATION
i DEGREL OF COMSOLIZATION
- LEMGTH OF FOUNUATION
Te FHEAR STRERGTH
) o] DEPTH OF FRUMDATION BENEATH GROUND
c EFFECTIVE CONESION ) . . .
: o - UsE? SEF o
RTERCEPT & TERME 08 ] ;;ms:z&o:;-ss;uiss:chzm USED ;nn; ;&E i APiL;F;&u
) N TO SPELIFIL SRAVITY. DEPTH ARD CORESH TC.Om
g E EFFECTIVE STRESS =
& EFFECTIVE ANGLE OF ? . 9 FORMULA FOR BEARING CAPACITY
SMEARIMG RESISTAMCE, Te* T+ 7 jun
OR FRICTION _j ¥y MODULUS OF SUBGRADE REACTION
To APPARENT COMESION
W TERMS OF
% APPARENT ANGLE OF TOTRL STRERS SLOPES
SHEARING RESISTANCE, Teaoy+ o ton b —————
: . LE ST S ;
OR FRICTION Lal VERTICAL HMEIGHY DF siopf
B COEFFICIENT. OF FRICTIN D DEPTH BELOW TOE “F SLOPE TO MARD STRATUM
S, SENSITIVITY

2 ANGLE OF SLOPE TO HORIZOMTAL
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ABBREVIATIONS USED

IN THIS REPORT

SOl PROPERTIES

URIT WEIGHT OF SO {BULX DENSITY)
TRIT WEIBHT OF SOLID PARTISLES

URIT WEIGHT OF WATER

URIT DAY WENINT OF 300, {ORY GENSITY)
UNIT WEIGHT OF SUBRNERSED S04

SPECIFIL GRAVITY OF SOUID PRRTICLES O «

WO RATID

POROSITY

WATER COMTENT
DESREE OF SATURATION
LAGEMD LiwdT

PLASTIC LawT
PLASTICITY IMDEX
SHRMEEGE LIMIT

- W

LIQUIDITY INDEX « -
®

CONSISTEMCY /NDEX = %:3-

ES
YOID RATIO i LODSEST STATE
VOID RATIO % DENSEST STATE
2oy~ &
ez " & min
RELATVE DEMSITY D, 45 avso usen
HTDRAULIC MEAD OR POTENTiaL

DEMSITY INDEX =

RATE OF DISCRARGE

VELODITY OF FLow

HYDRAULIC BRATIENT

COEFFICENT OF PERMEABILITY

STEPAGE FORCE PER UNIT WOLUME

TOEFFICIENT OF VOLUME CNANSE » —;:‘-?——7
{itejre

COEFFCIENT OF COMSOLIDAT 0N

COMPRESSION WDEX » — 28
LY

TIWE FACTOR ~ Eé‘if— {d, DRAINAGE PATH }

DEGREE OF CONSCLIDATION
SHEAR STHENGTN
EFFECTIVE COHESION
INTERCEPT W TERMS OF
EFFECTIVE STRESS

Tes S+ 0 ton é

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT CONESION

™ TERMS. OF
RPPARENT AMGLE OF TOTAL STRESS
SHEARING RESISTANCE, 5 16n 8
R FRICTION ) TercgrTiong

SOEFFICIENT OF FRICYION
BENSITIVITY

e

,;ﬂ?ﬁmmtj\{ﬂﬁq*qc

4]

A« B

o

"TNERAL
E3-BY 1
BASE OF NATURAL LOGARITHMS 2 7783
o iy g BETIIRAL LOGERITHM. OF &
o jon o LOGARITHM OF ¢ TC BASE o
TIME

ACCELERATION DUE TO GRAVITY
YOLUME

WEISHT

MOMENT

FACTOR OF SFETY

STRESS AND STRAIN

PORE PRESSURE

HORMSL - STRESS

NORMRL EFFECTIVE STRESS £ % s aise YSED §

SHEAR STRESS

LINERR STERAIN

SHEAR STRAU

PUISION'S RAT:0 { R 1S ALSO uSED) } )
MODULES OF LINEAR DEFORMATION { YOUNSS MODULUS}
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILTY

COEFFITIENT OF WiSCOSITY

EARTH PRESSURE

DISTANCE FROM TOR OF wWall TG POIRT QF APPLICATION
OF PRESSURE .

AMGLE OF WALl FRIGCTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIDUS:
SUFFIXES N EXPREISIONS REFERRING TO MORMEL STRES
ON WALLS

CORFFICHERT OF EARTM PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTR® OF FOUNLATION
DEFTH OF FOUNDAT O BENEATH GROUKD

DIMENSIOMLESS COEFFICIEMT USED WiTH & SuFFx APPLY N
TS SPECIFIC GRAWITY, QEPTH AND COMESION ETC.IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
CEPTH BELOW TOE ¥ SiORPE TO MARD STRATUM
ANGLE OF SLGPE TO HORIZONTAL
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consulting engineers and planners

M. M. DILLON LIMITED

280 METCALFE STREET, OTTAWA, ONTARIC, K2P 187 « §12-235-2569

our FuE:  6830-00

YOUR FiLE:

14 May 1973

Ministry of Transportation
and Communications

Design Services Branch
West Building

1201 Wilson Zvenue
Downsview 464, Ontarioc

Attention: Mr. M. Devata, P.Eng. L
Supervising Foundation Engineer e
, y/g',ﬁj‘y
Ramsay {reek Bridge BE.B.L. L
W.P. 34-86-10, Site 3-265
Hwy. 417, District 9, Ottawa

Dear Sirs:

Enclosed herewith are two {2) prints of sheetuéi of W.P. 16—69501 :
modified to indicate construction staging of the roadway embank- -
ment and culvert backfill adjacent to the above structure.

We would appreciate it if you could review the proposed staging
of fills to ensure that alil gectechnical requirements have bheen
wet and in particular that the sequence of-constraction will
minimize any tendency towards tilting of the' éxistifg piers
during construction. g e T

We understand that veou have previouslgzreviéﬁé&”thgfst cture
protection shown on the above drawing ‘and have found- i
satisfactory. E

continued ...

LONDON OTTAWA TORONTO WINDSOR SUDBURY. WlNNfPEG :




Att: M. Devata : , 14 May 1973

Ve would appreciate your comments by May 17, 1973 in order that
they be available prior to the head cffice review of the project.
This review has been schedulad for May 18, 1973,

If you have any guestions regarding this submission please do
not hesitate in contacting the writer.

Yours truly,
M. M. DILLON LIMITED

<gw§f‘ i ABKJVQMJQQM_X

W¥I:lis W.W. Irwin, P.Eng.
Encl. . for J.A. Lyle, P.Eng.
Project Manager

C.C. "KR.G. Bassi, P.Eng.
{1 print enclesed)

N P S fAs
W‘ﬁa{’i{,ﬁ:ﬁee; WS Ty s #R oA Punn P R S‘Jiwu
e cenkorend fyw ér,g
ZAEAUNES, oy £ AP, T o) {;?Mﬁ*ﬁ'{s _ Fhin be.

g T A f/’l % + 4 a0 i
Pl W 5 [ P o = L Lol ﬁé’”’b .
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M. M. DILLON LIMITED

consulting engineers and planners

280 METCALFE STREET, OTTAWA, ONTARID, K2P 1R7 « &1 3-235-9589

oun FE: - BRI0-00

YOUR FiLE:

Foundations Office ‘
Design Services Branch
Ministry of Transportatio
and Communications

West Builgding

1201 Wilscn Avenus
Downsview, Ontario

Attention: Mr. M. Devata, P.Eng.
Ramsay: Creek Bridge E.B.L.

Site 3-265 W.P. 34-66-10
Bwy. 417 - District 9, Ottawa

Deary Sirs:

We are enclosing herewith 2 prints of sheets 60 § 61 of
W.P. 10-69-01 describing proposed protecticn for the above
structure during the construction of the SSP pipe arch
carrying Ramsay Creek under the bridge.

We would appreciate it if you could review the geotechnical
aspects ©f the design and comment on its adeguacy.

We intend to submit final drawings to the Eastern Region

by the beginning of next week and would appreciate preliminary
comments by then if possible. If this is not possible, would
you please advise us by telephone as to when your review could
be completed.

Yours truly,
M. M. DILLON LIMITED

ARAR

W.W. Irwin, P.Eng.

WWI:lc for J.A. Lyle, P.Eng.
Encl. Project Manager
C.c. 8.J. Markiewicz

K.G. Bassi

csupsuAY WINNIPEG * GALT -

LDNDQN( 1 print,ef ea‘;&aoﬁﬂ? 10 seﬂilmsoé




M. M. DILLON LIMITED

consulting engineers and planners

280 METCALFE STREET, OTTAWA, ONTAMO, K2P 1R7 » 613-236-0568

Ouﬁ FILE: 683@_13

YOUR FILE:

21 December 1972

Ministry of Transportation
and Communications

Design Serwvices Branch
West Building

1201 ¥ilson Avenue
Dowvnsview 464, Ontario

Attention: Mr. M. Devata, P.Eng.
Supervising Foundations Engincer

Ramsay Creek Culvert

Dear Sirs:

We request a foundation report for the proposed 20'-5:x 13'«g
S5.P.P.A. culvert at the Ramsay Creek diversion at the existing
Hichway 417 E.B.L. We also reguest confirmation of the
acceptability of the ecut in the existing creek valley at the
north end of the propesed culvert. We enclose for your
information 2 marked up E-Plans E-5246-~1, aud cross-sections
of Base Line Road Releocaticn at the culvert. &Alsco enclosed

is a plan showing a borehole taken for the existing bridge.

Your early attention would be appreciated.
¥Yours truly,
M. M. DILILON LIMITED

/ —
/(Qk%;é oo o
# rounoaTioNs OFFICE |

JAS:1s J.A.Lyle, P.Eng. ff
Encils. Project Manager ‘i
c.c. T.C. Kingsland : N

LONDON OTTAWA TORONTO \NiNDSOR‘ g SUDBURY . ‘W!f’\iN!FEG )




M. M. DILLON LIMITED

consulting engincers and planners

280 METCALFE STREET, OTTAWR, ONTARIO, K2P 187 « 613.236-9569

our FiLe:  6830-07/10

YOUR-FLE:

11 Cctober 1972

¥r. A.G. Stermac

Principal Foundation Engineer
Design Services Branch
Ministry of Transportation
and Communications

Downsview, Ontarioc

Attention: -Mr. B.T. Darch, P.Eng.
Senior Foundation Engineer

kHighway 417 -~ Base Line Road
Relocation

Deayr Sirs:

&8 per our telephone conversation of yesterday, I enclose a
plan, cross—sections and some relevankt correspondence.

The guestion of bank stability on the Ramsay Creek Relocation
-arises on the cross-section Sta. 102+00 Base Line Road
reiccation. This section does not appear to be similar to
that described in your letter of 5 January 1972,

Should there be a problem of stability, the options appear
to be flattening the cut slope or extending the pipe arch
culvert. The culvert extension would be more desirable in
that it maintains the 2:1 sliopes throughout.

I would appreciate your conments as soon ‘as convenient

Yours truly,

M. M. DILLON LIMITE

5

2 LS

7 / /
4/{"74{, :7‘:’-'{”'41" f/ﬁW*

b

&
. Jd.A. Seaborn, P.Eng.
JAS:1s ' for J.A. Lyle, P.Eng.
Encls. Project Manager

LONDON OTTAWA TORONTO - WINDSOR SUDBURY 7 WINNIPEG GALT
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fr "EEPARTMENT OF TRA&SSPGRTAT!GN A%D COMMHM&CAY%ONS

MINISTER: mwwm GORDON CARTON, 0.C. DEPUTY MINISTER: A, T.C. McNAB
b*mc:mral lemg Oﬁlce, Postal Bag 4600, ngbmn Diltuf}.()

Marah 24, 19?2

M. M. Dﬁi@n Lmnted
Consulting Engﬂeers
. 280 Meicalis Sireet,
- Ouawa 4, Ontario.

Attention: Mr. J. Lyle

Dear Sirs:

SUBIECT: - W.P. 10-89, Hwy. %h, Ramsayville Northerly
' = W.P. 10-69-07, Ramsay Creek {WBL) Structure
: Site 3-265 :
W.P. 10-69-03 & -84 {ERBRL & WBL) C. \ R. Over-— :
head Siruciures, Site 3-301

¥ ith reference to the above projects I have the following comments o
make regarding the relocation of Baseline Road beneath the proposed
Ramsay Creek W, B.L. structure and the proposed Iocanon of N, C (,
accesses beneath all of the structures meniioned above.

In the case of the E. B. L. structure by virtue of the constrainis mpascd
bty the exisiing pier locations if was necessary to use berms on each side
0i the road to avoid imposing ecceniric loads on the existing pler found=~ :
ation piies. The Creek will also have to be piped in order to satisfy the
necessary berm condition. For your information a half scale copy of
Bridge Drawing No, D-6575~1 showing the approximate recommended
cross section under the E. B.L. structure is enclosed together with -
copies of relevant ccrrespondence on th~ groblem of accommodatmg the
relocated road under the exisiing structure.

In the case of the W, B.L. siructure, in the absence of the constraints.
described above, problems of differential setilement should not arise
and it is thought that piping of the Creek,and berias will probably not be
necessary. You should liaise with Mr. M. Devatz, Foundations Office,
during the design of the struciure so that the best soluhon can be achleved




.—' T B § : ’ ,;‘é,‘:_

M. M. Dillon Limited:

- With regard i:a N. C C. Drawing No. 4527 LA-«& showing their rmderpabs
%eqmremcnts I have the following comments,

Baseline Road will be relocated under the cemire span of the E.B. L. L
structure - not the span shown in their drawing, The pedesirian walkway,
‘etc., can be accommodated on top of the culver: fill shown on the enclosed
Drawing D-6575-1. These walkways should be accommodated under the W”,?
W. B.L. structure without incurring any additional structural expense,

W.P. 10-69-03 & -04 ~ C. N. R. Overheads

As previously discussed, it is intended to accommodate the 9 £ i, sez*vme

access shown on the N.C.C. drawing on the berms of the E.B.L. and W.B.L.
structures. However, we cannot meet the N.C.C.'s vertical clearance
requirement of 14 f. using the berms, the maximum availzble being about :
11 ft. Will you piease supply us with sketches showing the proposed location | L
of the access on the berms so that we can take up the question of the reduced ‘
clearance with the N.C.C. The skeiches should show what vertical clear-  — =
ance can be provided withoui modifying the siructural design. '

Yours truly,

75'/"({7‘74‘:«'{ N

T. C. Kingsland

Regional Structural Planning Engineer
TCK fnl
Encls.

&&qu?m N stzsa‘rvw—- z:us?ﬂ \
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¥ for the ulonmation of

N TEELTE N NEGRT IWE DT TS .
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Rer Structure abt {roszsing of Bwy 5417 e BT
&nd Fo-eligned Tamsay Créeck-—%Sase Ling
Road complist.
WP, 34~G0-19, Site 3-283%,
Yae writer held o resting vith Mr. M. Devata this
raing to discuss the relocation of Bose Line Iead under
2 existing Hwy. $417 Z.5.L. utructura.

The vriter stated that the existing piers 22 and 23
can zupport the additional wertical Ideds dus to the £3ii
for Schosme £2 placesd on t@p of the foobingz. “oking this
exira load inte account and making on alliowence of 13 fons/pile
for negative skin friction, the losds on *“& niles will be
witiin atcaptable 2iszilts. It woz, howoeve fals that the
phrstecy loads on each side of ihe piars, »ﬁul& at this smt“
cau the piers to tilt. I this occurred it could he very
costly to rectify the situation. In oxdexr to keep this tilting
o o minimun, it was agreed that:

The roadway Fill siome oa the west zide he carrvied st 311
down to an elevation 3ft. helow the roadway and then ab
25:1 to meet tho existing g

-

2 sieel pive arch {hppra 20%=2" % 1

‘ 3%} be placed in ¢he
reiocated creek channcol ana lovel £ill mlaced on top of it
up o an elovation 3 fr. below the roadway and extended to
mast the roadway £iil slope and the existin g ground linao

slose to Pier £4.

3. The zbove two treatrents be extended 30 ft. on each side of
the €, Ewy. 417 E.B.L.
4. The szequence of construction to be apecified by the Fomndation
Office during preparation of design dstails. T
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MEMORANDUM
EE ¥r. I, C. Kingsland, From: Foundations Office,
. Regional Bridge Planning Engzineer, ' Design Services Branch,
- Zzstern Reglon, ' Central Blgg., Dounsview,
; Hingston, Ontario. : e
j;ﬂ ATTENTIONS Darg: January 5, 19?2 o
\-—........u.....m...._,p... |
“Our Fag Ror, N REPLY TO

: SUSEST: Structure at the Crossing of Hwy. #4517 (E.3.L.)

. and Realigned Ramssy Creek - Base Line Rd. Complex
{Scheze #2), Twp. of Gloucester, Reg. Man. of
Ottawz-Carleton, District No. S (Ottawa),
¥, 0. 88-11054 wW.P, 3-56-18

: The structure at the crossing of Hwy. #417 {E.B.L.) ang Zemsay

- Creek has been constructad. It is now proposed to realign Base

Line Road so that it will be carried benealh this structure,

: Specifically between Piers #2 ang 3. It will be necessary to

5 divert Ramsay Creek some &0 feat fo the east of itis gresent
location. This proposal is known as Scheme F2a :
Along the floor of the fdazsay Creek Vailey Base Line Doad WiLXo
be located on 2n earth i1l embankment, which will extend
approximately 12 to 15 feet above the existing ground surface.
Elsewhere Base Line Rozd will be forzmed in nominal £ill and
cut sections. The proposed invert elevation of Remsay Creek

A will be at about 222; i.e. it will be some 5 feet bslow the

e ' existing ground surface.

: Stability and Settlement Consigderations
The stability of the following sectiofs were investigated:

- 1) The Base Line Road earth fi1ll embankment - from the

crest of the embankment to the invert of the ad jacent
Bamsay Creek channel

- clear height = ;§ feet

- 211 slopes 2:17

11} The natural east bank of the Rausay Creek Valley,
including the Ramsay Creek channel notch es well =25 the
- earth fill forming the east approach to the existirg
structure .

s

-~ clear helght - 36 feet
- slopes varying between Z:1 and L:1.
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1 ns oald be stable.

ra tability compuua*lnno carried out indlcateu that

The underlying compressible clay siratum will unde*ge setilements:
éue 1o consal*@utlnq under the welght of the 3Base Line uﬁd@
embaukasn Cozputations carried out indicste that settl
of ugp to 6 inshes can be expected under the centre line o
15 foot filgh embarnkment. )

Other Related Consideretions
4t The existing structure location Prers #2 angd 3 will ®
loceted between the tos ead the crest of the Basge Line
embankzant. This belnz the case the pier columns, ab these
locations, will be subjected to an edditional latersl losgd
component. The design of these piers should be reviewesd
Structural Desi gn Office teking into concsiderztion the a
laaﬁs imposed by emploging ithis revised schenme.

¥e Trust that tne comments preseanted ir'this TSmO aTE quf”ial
for your immedlate needs. If we can be of any further abs%stabce
cn this project, please contact this Office.

BT o

L/ a0 B. ?. Darea, P. Engz. L
. Sercy Senior Foupdation Engineer,
I, hassi - For: K. Devrla, P. Eng., -
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