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rwaréing to you, the results of ocur
detaliled foundation investigation, carried cut at your reguest,

Lo determine the causes of embankment Fallure at the sbove-poted

is well ss delineating existing conéitions, this report
containg recommendations pertaining to the remedial messures

Ye believe you will find the contents self-explanatory;
bowever, should further inforamsticn be reqguired, please do not

hesitate to contsct ocur Office.

DETIVE "hﬁxﬁéﬁr
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Materials and Research Divisicn

Zeptember 3, 1963

uncan Hopper & Assoclates,
8% Wilson Avenue,
Downsview, niarioc.

strention:  Mr, Xeith Hovper

Fe: Kleinburg fide Foad Embankment Failure,
Wod. €3-F-%3, District €, Torontc, int.

et 7]

3

>

Listed Delow, ars the levels of water 2s encountered
the plezometers, at the site of failure on Xleinburg Side

Piezometer ¥o. June b, 19€3 dug. 29, 1963
1 £71.0 £€9.3
2 £7€.1 €72.2
3 £72.8 €70.%
L 663.3 €5h.3
P £63.7 £57.0
& €b1.3 €39.7
7 €2¢.8 €26.2

Yecurs very truly,

. .
. G. Btermse,
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FOUND TION INVFSTICATION
A%

Klelnbureg “ide Foad
Emtankment Fsilure,
Tup, of ¥Yaughan, Jo.
of York, Nistrict #€.

W.J., €3-F-73

*

The Township of Yaurhan has, throurh the Disfrict
Municipal Engineer, Mr. J. Tilleccck, requested the Foundation
Section of the Tepartment of Hirhways, %o carry out a subscil
investigation with the purpose of deternining the causes that
te the Tailure ¢f a part of the gravel road connecting the
leinburg and ¥aple, ard to make the necessary recom- .

mendations regarding remedial measures.

% k1 NP, s TTeyabe FI
where 1t crossas ths Husber Hiver,
gl e . Y - = - LR 2 - 4
“rom the availlable intormetion. it was learn=sd tha’ at
K - ES - e " %3 -~ ' =
the site where the failure oceocurred, the centre lire of the road
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Based on visual evidence during the first site
inspection, the igpressicn was formed that water may be one
the main causes of the slove instebiiity. Therefore, in

the subseguent investigation, specisl attention was paid to

correctly and reliably establishing the pround water conditions,
The field investiration has shown that two distinetly

different layers form the subscil at the site of fallure.

ese two layers du not 4iffer appreciably as far as the type
of the material is concerned, but there is a distinct difference
in their properties. The upper laver is soft and lcose, while
the lower, is hard and dense. The subsoll stratigraphy as in-

. ferred from the borinres along line 'B', ic shown on the attached
drawine, The upper lsyer of clayey sil*;elay of low plasticity,
is soft and contains traces of sand and eravel. Tt also contains
& certain amount of orrsanic matter.

The lower layer which, according to available information,

1 ground, is basically of the same composition

a
and plasticity as ihe up

3

er one, except that no orepanics were

. The distipct difference is the dense to very dense or hard

The sround water el=vations at different locations, as
estatlished in the piezometers, show a very nigh ground water table.
¢t the locatiorn of viezometer YNo. b, adjacent to B.H. 3,
*he water was scitually above the ground surface, * probable

tic line connecting all the established watser elevations

cont'd, /h

* e @
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3. DISCUSSION: (cont'd.; ...

must have been appreclably hirher prior to the failure. Due to
the subsidence of the road surface. new boundary conditions were

created, resulting in a erradual lowering of the eround water table,

1 ™ RTTN A T e BT
“. DBECOMMENDATIONS:

The investigation has confirmed that one of the main
causes for the slope failure was the very high grourd water table
and, therefore, the remedial measures will have to include pro-
visions for lowering it permanently. It !s recommended that a
drainage system be constructed which will falfill this purpose.
Come details of the pr opocsed system are shown on the attached
drawing, while additional information is eiven below:

The drainage ditch along the hill side of the road
should commence at the top of the hill - {.e., just around the
correr of the rcad et the road junct? on, ané should be taken down
into the valley. The averarge depth of this trench should be arcund
“.y which is believed to be the depth of overburden overliying

he dense till stratum as established by borehole Nc. 1 and the

wo additicnal drainaege itrenches, parallel o the one
descrived sbove, should be constructe’d throuph the falled zone
at the respsactive lacaticns shown on the drawinf. The minimug

S

these trenches should te 10 Teet, and they chnonls he



L, RECOMMENDATIUNS: (cont'd.)

® B ®

bottom of the slope where further provisions for water disposal
. have to he made, This trench should be constructed on the
south side of the failed ares - t.f., on the hirgher side, thus

Preventing any seepage intoc the reconstructed embankment from

The above trenches should be backfilled witn coarse,
¢lean eranular material - f.e., pranular base course, type 'A‘',
or betler - i,e., coarser. The minimum widt: of the trenches is
three feet. Recause it !s believed that the trench along the

road will carry most of the water, 1t is sugpested that & L-inch

perforated corrurated pipe be placed on its bottom. This, on
condition that rno shoring i nNecessary.

dpart from the drains, it is alsc recommended that the
enbankment be rebuilt with an average 2:1, instead cof *he corigiral

1% :1 slope, and the material at the bottom of the slope be shaped

as shown on the drawing.

¥ =3
[&]
v4

ealized that the recommended remedial measures will

~on ¢f some presently private property which,

-

in this case, is unaveidabdle.
%5 a seguence of operations, we would sugpest that, if

possitle, the drain at the hill side of the road be constructed




& RVCDMMENDﬁTIONQ: (cont'q. Y

Tha above rameé*aL measures are given mcstiy in
:Tgeﬂer 1 terms, w1th onlj the details that could bde «u&pi ed
at thls time, a“d wlth the avallabln geodetic data.
: Attent on is drawa to the necessity of immediate
’4 ;f'%ren§hebgckfiliine,' If too long a stretch of the trench is
iaft oﬁen'fcr too long & time, an unstable condition could be

~ created, resulting in further slove movements.

S ﬁIQCELLQKWDU$

. The fleld investiaa?*on was c&rrini ut during the
' af May ?963,'unéwr the‘fupe rision'nl thc'Projectleunﬁatior}},J
T, Wr 3 M, Ghaélali who aiso nrepared *h*s repezt uﬂénr o

: aral ?uidaﬁcp 0? Mr, R G. bﬁermac, Crincipai ”Odﬂd&»i@ﬁ
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FORM QOB -ML - 126 REV 1961 QFFICE REPORT iiil SO0, EAPLORATION ' .

#1.4391

BEPARTMENT OF HIGHWAYS - GNTARLID I
MATERIALS @& RESEARCH DIVISION RECORD OF BOREHOLE NO. 1 FOUNDATION  SECTION |
sop 63-F=53 Locarion . Kleinburg Side Road z origmaten ay  BaMele -
wop {Municipsl) . somiNg paTE May 24, L1363, compiLep By .. B:M:G.
DATUM Geodetic HOREHOLE TYPE Weahbordng using BX casing CHECKED aY £.¥. 1,
SOIL PROFILE : SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
: , b | w | BLOWS/FOOT PLASTIC LIMIT momme W .
B g1 g . | . , N WATER CONTENT —omm ¥ «t
5 &) &, | &| B [SHEAR STRENGTH P.S.F. wp - wy 392 g
B DESCRIPTION gl 218l = S P8 | Remarks i
i [ DEPTH sl 2121 W WATER TENT S X e
1 o A CONTE
| | g @ SR A A Y
i e P
680 |
677.4 | Groundlevel }
Road £ill. V. dense [*.0 *
1.0 Claysy silt - trace 675
of sand, gravel and
organics. 1085 1 & Gt
Soft to firm. :
0. brown. |
i
2 s 8 L€70 , e  wow |
8.0 . : at B}
. . i 670t
| i i
Till. 3 |88 |48 ; | j
H
17 H B
{Clayey silt with ‘, 665 . f
souws sand and tracesi|imli 4 185 | Lk ; :
of fine gravel, | l :
Occasional iayers of [y !
silt.) s |ss |40 o |
v 660 i ;
Hard snd dense. it ' ' i
e L o
Brown changing to |l
ey at 15' depth.
grey at 157 dept! 6 185 30 o
i 655 x '
i ‘ i
M7 1ss | 26 o
650 !
i ‘ :
i | ;
biy7 o4 mlie | ss >10 b
30.0 | End of borehole. ‘ !
7 bL5 '
X
I~ 3
LY
|
L
. i
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CFORM OB - ML - 126 REV. 1961 QFFCE REPORY %{\},’)IL EXPLORATION .

41-4381 .

DEPARTMEMT OF HIGHWAYS - ONTARIOD
WMATERIALS & RESEARCH DIVISION RECORD OF BOREHMOLE NO. 2 FOUNDATION SECTION
sop E3=F-53 Locar on Klednburg Side Road oRIGINATED BY . BeMeGe o
w.p, (Municipal) sominG DATE _May 28, 1963 COMPILED BY B.M. G,
paTuM.. Geedetde  soredoLe Tvee _kashboring using BX casing CHECKED BY Ke¥ole
- DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT wy
$OIL PROFILE ! SAMPLES |, | Blows/Fo0T LIQUiD LIMIT oL ]
|5 5 8| & B ! ; ) | WATER CONTENT e W v b
=1 L | £ § [SHEARTSTRENGTH P.S.F. wp " wi 3%
;%,%\{; DESCRIPTION Sl E e 2 e D@1 REMARKS
218 = TER CONTENT.% )
ol = g Wig STENS 9.5 F.
i
¥
865
662.3! Groundlsvel
S:lty fine sand. i i
(Original road 660 i ' _.!___ :
£i11). ! : W.Ll. at Kl.
V. loose ! :
Brown. 852 : ! 661.3
! B
4 :
: p ! i
6.6| Claysy szilt-trace of | $ |2 635 et |
organics. ;
Soft 5 ;
: 652.3 D. Brown 3 i858 18
10.0] mi11. g ;o
(Clayey sili~trace ! : : i
of sand). v 650 5 ; ‘
Hard I 4 {85 |53 ! Gt
g Brown : i
B | » i !
646.3 5,85 5100 ! ; j |
16.0| BEnd of borehole i 645 i | i
|
| !
i
f




FORM OB - ML - 126 REV 198! DFFICE REPORTY &30!&, EXPLORATION: ”
B1-4381 @

DEPARTMENT OF HIGHWAYS ~ QHTARIQ i
~
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 3 SOUNDATION  SECTION
Jop 63=F=53 LocaTion Kleinburg Side Road oRiGNATED By . BudGe
w.p. (Municipal) soRING 0ATE May 27, 1963. COMPILED BY B M.Gs
patum_ Oodetic aOREHOLE TYpE Haghboring using HX casing SHECKED BY EoXo b
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIauiD LIMIT L
4 . 1, | BLOWS/FOOT PLASTIC LIMIT wp
5 g f‘: | \ . . , WATER CONTENT - —— W b
) J ™ 48
cLEv. ‘ . % u €18 GHEAR STRENGTH P.§.F. “© wi 3%’, ; 3,
OEPTH DESCRIFPTION < | > g:l z & REMARKS
£l 2 S| 2 WATER comsm;{, Y -
2 VR T S
|
|
i 665
$63.8 Groundlevel ; | i ?
T Sand TIII T i
0.9 i ;
Clayey silt with : !
erganics, ’ 3
some sand and trace ofl|lll 1 i35 | 5 £60 A i :
fine gravel. | | i
Soft to firm. : !
D. Brown. ? ! i h A
iz ss !4 | 1 =
i ; : W.Lo at 3
655 A 657.6"
fil3 (ss 8 o | :
g f
12.0 | 111 M. s | a e
{Glaysy silt and ! b 650 ‘ :
trace of fine sand) : ;
V. 8tiff{ to Hard i : ) .
64,7 .3 Brown. '3 ; S8 | 45 ! o
16.6 | End of borehole. i i ] ; :
645 | C
~: | ,
i x : ;
: ;
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81.4391

FORM DB'ML"i‘i REV. 196! OFEICE REPORT ‘som EXPLOR, TION .

DEPARTMENT OF 1®IGHWAYS ~ ONTARIO p N g
MATERIALS B RESEARCH DIVISION RECORD OF BOREHOLE NO. & ENUNDATION SECTION 7
Jo8 _63=F=53 rocarion .Klelnbureg Jide logd ORIGINATED BY meBella@a o o
w.p {Municipal) sorinG pate _May 27, 1963, : COMPILED 8Y . BeMaCs oy
patum . Geodetic BOREHOLE Tveg _ Vashboring using BX Casing SHECKED BY K.3.L.
PROF SAMPL DYNARIC PENETRATION RESISTANCE LIOUID LIMIT W
SOIL PROFILE SEMPLES | L | BLOWS/FOOT PLASTIC LIMIT e %P N
5 g S N N ; M \ WATER CONTENT ——e W x
T &| , | &| § [SHEAR STRENGTH P.S.F. wp v wy 59
ELEY. DESCRIPTION sl 220l = 41 REMARKS
DEPTH 1R WATER CONTEN] ' -
= =z ] ()
E 5| & frER cgyTENL e |0
650,2 | Groundlevel _ § ! 650
Topsoil P :
1.0 Clayey silt occasionall !
mixed with some sand, '
trace of fine gravel 1:8 ;2 e
and organics. 645 !
Soft to stiff. 2 |ss | s ;
D. brown to brown. JI S S D A R B -«J:w—-c_
3 183 19 [ 640 P i
: ‘ ,
. -
U. s 10 ‘ . | WoL. Z;:;.f
635 ' ' é
5 18811 j b—
! :
|
! i
’; 630 i ;
6 [ 85 | 1L P
22.0 i .
Till. i |
Clayey silt, trace of [|!M] 62 ;
fine gravel and T 5 : :
occasional layers M7 {85! 47 : ;
of silt. ! :
Hard. i B !
i j
620 ‘
Grey. ;
1618.7 ) mille | ss |95 0ttt
431.6 | End of borehole. AL ' ‘ .
¢
i
z




FORM OB -~ML -:126 REV. 1951

H1.4391

-

OFFICE REPORT OBSOHN EXPLORATION

DEPARTMENT OF NIGHWAYS ~ ONTARIO
MATERIALS & RESEARCH DIVISION

sop 63-F=53

w.p. (Municipal)

LOCATION

RECORD OF BOREHOLE NO.s
Kleinburg 8ide Road

soriNG pate May 27, 1963.

FOUNDATION SECTION

origiNaTeD By _BeM.G ;
COMPILED BY .._.._B_._}i‘ ".Q.______.._.' oo

615

paTum..Gsodetde . aorewoLt ryeg _Washboring using WX casing CHECKED BY . findole
- DYNAMIC PENETRATION RESISTANCE LIGUID LiMiT wy,
SOl PROFILE I SAMPLES |, |BlowsFoor LIGUiD LiMIT oL )
1B gl = | | | ; WATER CONTENT ——W <&
&) | | £ @ |SREARTSTRENGTH PSF. wp " w, 23
%,E—TVH  DESCRIPTION g2l r——e—— T Wl REMARKS
stz rie WATER CONTENTY ,
£l 2 3 2 Y5ER R TENLS ,,E,‘
635
632.6| Groundlevel
'!'npﬂﬁ‘ll -
Q.6
Clayey silt with
some sand, trace of 630
gravel, and organics
1. 83819
Pirm to stiff
0. brown. 2! sslis 425 ——a
3 8512 éb""'"'(
620 : !
12.0] il 1 : ;
(Clayey silt-trace of ||y %
sand-flie gravel) : i
V. stiff. Brown. p....; |
1616.1] n He 1SS | 22 '
16.6 | End of borehole.
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OEPANTMENT OF MiGHWAYS ~ ONTARIQ
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 6 FOUNDATION SECTION
JOB 63"1‘.'-53 LOCATION Klﬂinbur‘g Side Hoad ORIGINATED 8Y Bl Ga D
w.p. (Municipal) aORING DATE _May 29, 1963, comMPiLED BY ____ BalleGe -
paTum . Seodstic BOREHOLE Tveg Mashboring using BX cesing. : sHECKED BY . Ke¥ule
SOl PROFLE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
1 | w | BLOWS/FOOT PLASTIC LIMIT wp ]
5 ! gl 4 ; | . N , WATER CONTENT ——m ¥ x
i) = | 9 [SHEAR STYRENGTH P 5 F. wp wy 28
ELEV. EsCRIPT IR SO, S— 25
— SCRIPTION sl2leio > W] REMARKS
OEPTH el 5~ |4 WATER CONTENT % Y '
. 23 N
o) * Bl 15730 4s” o0
611.8 | Groundlevel f
0.0 | Muck 5
V. looss 610 i A A
D. brown and black = :
M.L. ot El.
610.5
4.0 %’ill
sand-gravel with
clayey silt binder) 85 33 605 °
Dense .
3.0 t(:lay : !
Trsse of fine sand }, L
in this layer) 2 158 115 so0 ;o Tre
V. stiff. Grey.
13.61 silt
V. dense., ; |
595.3 Grey 3 185 159 | 595
16.6 | ind of borehole. , :
| H i ; {
i !
! |
{ :
| !
i . .
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NOTES _BOREHQLE Na - @ BORE HOLE No. 4 - ¢ ] DEPARTHMENT OF NISHEAYS -~ ONTARIO
.. . 2 a . . s-A MATERIALS & RESEARCM DIVISION
3-®

" . w6 -0 PLASTICITY CHARY
dob Mo, B3-F-53 ] WE N  MUNICIPAL

Location KLEINBURG SIDE ROAD
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SCALE" OF SECTIONS [N FEET
. o

s, CLAYEY SILT-WITH SOME ORGANICS, SAND
] & TRACES OF GRAVEL. Soft- to Loose

m TILL-CLAYEY SILT & SILTY CLAY.
Dense to Very Dense

A KEY PLAN
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i, 2

Piezometer
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& LR Sl
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frem geological evid o may be. subj

The boundaries Setween soil sirafo hove been established only m o
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