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Mr. A, M. Toye, November 16, 1961.

Bridge Engineer, D.H.C. FOUNDATION INVESTIGATION |
REPCORT.

Materials & Research Division, W.J. 61-F-101.

(Foundation Section).

Attention: Mr, &. McCombie,

L E -- _Abutment Failure  --
Moira River Bridge & Hwy. #37

Countv of Hastings, District £8,

We are forwarding to you, our detalled raport
on & foundation investigatlion carrisd out recently, to
determine the cause of failure at the Scuth abutment of the
Moire Hiver Bridge.

This report includes a brief history of the
structure, description of subsoil conditlons, conclusions
regarding possible causes of failure, as well as recommendations
pertaining to remedial measures,

We believe the information contained therein, should
piovide an adequate hasis for your future design work in con-
nection with this preblem, If, however, clarification or further
data are required, please do not hesitate t- contact ocur Offirce.

/" 4 .
AGS/VdeF &, €. Stermac, 77

Attach. PRINCIPAL FOUNDATION ENGINEER
cc: Messrs, A. M., Tove (2)
H, A. Tregaskes

B. D. MecMillan
Je Ford

E. A. Cash

J. E, Gruspier
T. J. Kovich
J. REoy

E., R. Saint

géugggﬁgns Office
Gen, Filesb,/’
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Bridge Engineer. D.H,C. FOUNDATION INVESTIGATION
REPORT.

Materials & Research Division, W.J. 61-F-101.

(Foundation Section).

Attention: Mr, S, McCombie,

Ra: - Abutment Failure -~
Moira River Bridge & Hwy. #37
t

County of Hastings, Distric %8,

We are forwarding to you, our detailed report
on a foundation investigation carrieé out recently, to
determine the cause of failure at the Socuth abutment of the
Moira River Bridge. '

This report includes a brief history of the
structure, description of subsoil conditions, conclusions
regarding possible causes of failure, as wvell as recommendations
pertaining to remedlal measures.

We belleve the informstion contained therein, should
provide an adequate basis for your future design work in con-
nection with this problem, Iif, hawever, clarification or further
data are required, plesase do not hesitate to contsct ocur Office.

/
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cc: Messrs. A, M, Toye (2) ’
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J. Ford
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T. J. Kovich
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FOUNDATION INVESTIGATION
For
ABUTMENT FAILURE
At
Moira‘River Bridge & Ewy. #37é
2

County of Hasting, District #
W.J. 61-F-101,

1. INTRODUCTION:

A subsoil investigation was carried out by this Section
at the Moira River Bridge to investigate the possible causes of,
and remedy Tor, the excessive and continued settlement of the
- southern abutment of the bridge. The bridge is located on Hwy. 37,
: about 8 miles north of Belleville, and spans the Moira River.

In this report are contained the results and the dis-
cussion of the field and laboratory investigafion, as well as

conclusions and recommendations.

2, DESCREIPTION OF BRIDGE. SITE AND GEOQLOGY:

Moira River Bridge is a five-span, 152-ft{. long,
continuous structure with simple supports at the abutments.
The southern abutment was founded on timber piles driven 20 ft.
down to limestone bedrcck.

The bridge was built in 1946, and immediately after
completion, settlement took place, being about 2 ft. in the first
month. The rate of settlement decreased during the next 6 months

but has continued at a slower rate to the present time. As of the

cont'd., /2 ...
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2. ZoSOPIPTION OF BR

5. SITH AND GROLOGY: (cont'd.)

last measurement, the adutment has settled %.2 ft. and moved
inward 1.2 £t, at the bottom.

At the site, the Moira River is wide and s" .llow, and
nas a small rate of flow. Its bed has been cut out in limestone

bedrock and the banks and flood plains of the present river are

mostly swamp deposits. The bedrock has a thin mantle of a granular

©ill congisting of angular fragments, blocks of limestone and
some pre-Cambrian rocks with a sandy silt matrix. The bedrock is

a sedizentary limestone of the Black River group.

In order to determine the subsoil conditions existing
at tnhe abutment location, four sampled boreholes were carried out.
€& were recovered, using a split spoon and thin-walled Shelby
tubes. Samples recovered in the split spoon were used for classi-

ficatio:: purposes, only. Shelby tube samplies were used for

..f;

ilcation and various laboratory tests.

A1l boreholes were advanced at least 5 ft. into sound

Water level observations were made in each borehole

&7
i
v
aq
¥

he investization,
The locations and elevations of boreholes are shown on

the accompanyinz plan, Drawing #61-F-101A.

cont'd. /3 ...
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4, LABORATCRY INVESTIGATIONS:

s Samples were visually examined and classified at the
site 2s well as in the laboratory.
Tests were carried out in the laboratory on a selection

of undisturbed samples to determine:-

(a) Natural Moisture Content.
() Liguid and Plastic Limits.
(¢) Grain Size Distribution.

(d) VUndrained Shear Strength.

The results of these tests are shown in the appendix

of this report.

5. SUBSOTL CONDITIONS:

T

.1) General:

- Four boreholes were drilled around the abutment and they
revealed that from a certain depth, the stratification of the sub-
soil is guite regular. This depth corresponds to the original
ground surface and is around elevation 322' to 325!, Below this
elévaticn, there 1s an approx. 10-ft. thick layer of fibrous
organic material, followed by an approx. 5-ft. thick layer of
organic silt overlying some 5 to 7 ft. of dense coarse gravel with
boulders which, in turn, overlies limestone bedrock.

| Above the original ground level, there is exposed rock
fill in front of the abutment and rock fill covered by the sand and

gravel fill material on the sides of the abutment. Behind th

ot

[{)

abutoent, there is only sand and gravel fill,

cont'd. /4% ...
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5, SUBSOIL COMDITIONS: (cont'd.) ...

5.1) General: (cont'd.) ...
4 detzailed description of all these materials is given

in the following paragraphs:-

5.2) Sand and Gravel Filil:

This material is a fine to medium sand containing some
gravel and traces of silt. The gravel is well rounded and its
maximum diameter is about 2 inches. It is oxidized throughout

its depth and as a result, has a brown colour. This material

¥l

~orms the approach embankments of the south abutment and was found

1.

in B.H. No's. 1, 2 and 3. In B.H. No.'s. 1 and 2, it overlies the
original rip-rap material around the abutment and has a medium
dense relative density, while in B.H. No. 3, which was locatzd
inside of the wingwalls, it extends to the organic material and

has a dense relative density.

5.3) BRock Fill:

This material was observed at the sides and in front of
the abutment. It consists of rounded rocks, mainly of ignrous
origin, with a maximnm diameter of 2 ft,, and average diameter of
1 ft. t was observed in B.H. No.'!'s. 1, 2 and 4, and was originally
placed as rip-rap material to protect the slopes against scour.

The depth of the layer varied from 11 ft. to 18 ft,

5.4) Fibrous Organic Material:

This stratum consists of a black, fibrous peaty material
containing identifiable fragments of wood. The stratum marks the
surface of the natural soil deposit and it extends from an average

contt'd. /% ...
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5. £SUB3SOIL CONDITIONS: (cont's.) ...

5.4) TFibrous Organic Meterizl: (cont'd.) ...

elevation of 323 ft. to approximately elevation 314 ft., where it
gracdually changes to organic silt. The material has a stiff
consistency and a relatively high in-situ shear strensth, as

measured with the field vane. This is due to the fact that over

the pasi 15 years, consolidation has taken place under the weight
of the abutment and approach fill. 7

Field vane shear strength results varied from 1,260 to
2,2§O p.s.f., while the undrained laboratory tests gave muech lower
values. The remoulded vane test results varied from 320 to 960
p.s.f, indicating quite‘a high sensitivity of the material. It is
believed that the discrepancy between the field and laboratory
shear strength results can be partially explained by the possible
disturbance of the lab, samples, which wbuld tend to decrease the
lab. results, and partially by the fibrous character of the mater-
ial, which would tend to increase the vane readings. It is believed
that an undrained shezr strength value of about 700 - 900 p.s,.f

would be representative for this layer.

n

*.5) QOreanic Silt:

s,

This stratum extends frecm elev. 314,07, and decreased in
organic content with depth. The silt and sand content increases
with depth until it becomes a sandy silt with traces of organic
material at elevation 309.0'. The consistency varies from ztiff
to medium stiff, decreasing with depth. The colour changes from
black at the organie material interface, to grey at the bottom of

the layer. The following ranges of properties were established

conttd. /6 ...
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5, SUBSCIL CCEDITICHS: (cont'd.) .

©.5) Organic Silt: {(cont'd.) ...

for this material:-

Min, Max,

Liguid Limit

Air-dried 664% 2549

Cven-dried L8 67%.
Plastic Limit

Air-dried 26% 1049

Oven-dried 29% -

Natural Moisture Content 50% 2144

Density p.c.f. 72.6 104.9

The above results are a clear indication of the organic
character of the material. The slight increase in plastic limit
of the oven-dried sample has to be attributed to the heterogeneity
of the material.

The field vane results varied from 800 to 1,920 p.s.f.
with the remoulded values of 140 to 640 p.s.f. Here again, the
laboratory undrained shear strength tests produced smaller values.
As can be ceen from the other mentioned results, the material has
guite a high organic content and quite a high silt content. TFor

this layer, a representative undrained shear strength value would

be 800 p.s.f.

cont'd. /7 ...




to Boulders with a Sandv Silt

-

This stratum is about 5-1/2 ft. thick and 1l-. *nmmedi-
ately above the bedrock. The material is a very dense giacial
till with about 754 content of boulders and coarse gravel. The
poulders and gravels consist of angular limestones and rounded

granitic rocks.

£.7) Limestone Bedrock:

Limestone bedrock is found below elevation 298 ft., and
is a sedimentary limestone of the Black River Formation. The
limestone is stratified with grey and black strata, The black
strata are thinner (1/2% to 2" thick), have visible fossils and
are similar to a shale. The grey strata (2" to &' thick) have a
greater hardness and consist of fossiliferous limestone., Weathered
vedrock of 4 ft. and 8 ft, was found in boreholes No. 2 and k,

respectively.

6. CROUND WATER OBSERVATIONS:

The ground water level was found to be at elevation
33.9 ft. in all boreholes, coinciding with the river water level,

at the time of investigation.

7. DISCUSSION AND RECOM/ENDATIONS :
' The structure was completed in 1946, and o =r the past
15 years, the south abutment, which was designed to be supported

on timber piles, has settled a total amount of 4.2 ft.

cont'd., /8 ...
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AND RECOMMINDATICHS {(cont'd.) ...

X3

A times-settlement curve completed on the basis of
available settlement records, is presented in the appendix of
this report. It can be seen that immediately after completion
of the bridge, very large settlements took place. The curve has
the shape of a typical odomster settlement curve of a very com-
pressible soil, and it is therefore concluded that the piles have
actrally never acted as an end—bearing support. It is practically

impossitle today, to establish the real facts but two reasons are

mentioned as possible explanations:-

1. Either the piles were too short and as such,
never reached the bearing stratum of coarse

gravel with boulders or bedrock; or ~

2. the piles were overdriven and therefore
shattered and broken and as such, never acted

as end-bearing supports.

There is no evidence that the piles afe presently con-~
tributing anything to the stability of tlie embankment. The present
actual condition of the piles is alsoc not known.

On the basis of the shape of t.e time-settilement curve,
it can be concluded that the settlements are still taking place,
although at a slow rate, and also that the end cannot even be

predicted. There are no settlement records available betwsen

1955 and 1961 and the curve has been assumed. It seems that in

cont'd. /9 ...
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7. DISCUSSION AND RECOMMEEDATIORS: (cnnt’d.) ...

this period, an additional locad has been added and therefore
the amount of settlement has increased,

The present investigetion has revealed that the subsoil
immediately below the footing consists of a very compressible
layer of organic material extending for about 15 feet, underlain
by a layer of coarse gravel and boulders underlain, in turn, by
limestone bhedrock.

This stratigraphical prefile is quite compatidble with
the recorded settlements under the assumption that the piles have
not and are not fulfilling their intended function as end-bearing
supports, because of some assumed but not established reason,

It can therefore be concluizd that any additional load would
create further sett? mente and also, possibly, a shear failure,
as vefly rough stability calculations indicate that the factor of
csafety is rather low.

It is therefore recemmended that a new abutuent be built,
founded on steel ‘N’ piles driven to limestone bedrock, or to
practical refusal in the coarse gravel layer. In this layer,

ay easily be encountered because of the presence of

k

Support for the end span during constructi&n, could be
obtained by means of a temporary structure also supported on 'H?
piles, Prior to removing the existing abutment, the appreoach fill
should be excavated with a forward slope not steeper than 2:1.

he

j &N

esign of the piles for the abutment must take into account

§

the horizontal thrust caused by the weight of the approach fill,

cont'd. /10 ...
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out from September 28 to

October 11, 1961, by ¥. E, Johnston Drilling Co., Ltd., using a

g¢izmond core drill adzpted for soll testi

£

ng.
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SUMMARY OF FIELD ¢ LABORATORY TESTS

JOB 61-F~101

W.P. -
HOLE | SAraP. SAMPLE } PENET'N MOIST. | PLASTIC ] LIQUID SHEAR UNIT
NO. NO DEPTH MATERIAL DESCRIPTION RESIST. CONT. LimIT (214134 STRENGTH WEIGKHT REMARKS
) {FEET) BLOWS/FT. % % % paf. p.cf
1 T1 |26'-9"~
28131 Fibrous organic material, medium
stiff, black. Pushed| - - - - - No Recovery.
T2 (28'-10"-
30" -4 - u - Pushed| 214 - - 740 72.6
Small F. Vana ‘20':&"-22‘-0"2
T3 32‘-0"- S-Su - 22‘&0 p.S.f.
331-6" - " - Pushed| 172 - - 780 75.1 R. 8.5. = 560 p.s.f.
T4 [331-6"-
351-0" Fibrous organic material, medium
stiff with traces of silt, black. Pushed| -~ - - - -
TS {351-0"- .
366" Organic material, medium stiff, {Natuyral) Small Field Vane (36!-6"-381a0
with some silt, black. Pushed| 126 | 254 | 65.5] 805 79.6 o
(Oven |Dried] S.%. = 1920 p.s.f.
6805 67.‘0 R. Se3. 3 6100 p»a.f.
Té 39!_6“-
LOtr-2¢ Sandy silt, medium stiff, grey. Pushed| - - - - -
87 [ 40t =21~ '
418" Gravel, poorly graded, silty sand
and gravel. Dense, grey. 36 - - - - -
Bce hz'_o"_
L4701 Coarse gravel and bouldars (granite
and Limestons) with a sandy silt
matrix, Very dense (Till). Coring| -~ - - - - Recovery 30%.
RC9 L?l-o"_
52100 Sound Limestone bedrock. Coring| = - - - ~ | Reeccvery 98%,
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Page 2

SUMMARY OF FIELD & LABORATORY TESTS

JoB 61-F-101

W.P -
wott | sams. SAMPLE PENET'N | MOIST. | PLASTIC! LiQuID | SHEAR UNsT
HO NO DEPTH MATERIAL DESCRIPTION RESIST. CONT. | umT LIMIT | STRENGTH | WEIGHT REMARKS
’ B {FEET) BLOWS/FT. % % % p.s.f, p.c.f.
2 {8l }5.0'-6.5' | Sand, fine to medium, with some
gravel and traces of silt, medium
dense brown (Fill Material). 11 - - - - -
T2 1297=4"~
30t-10" Fibrous organic material, medium
stiff, black. Pushed - - - - -
3 130110~
316" - " - Pushed - - - - -
T4 | 3L1=-5"-
330" - " - Pushed - - - - -
s5 33 |_oll,,
31‘:_611 - 1] - ll - - - - -
56 341-5"-
361_0:: - u - 8 - - - - -
S7 { 36'-0"~
376 - ] - 8 - - - - -
T8 | 37'-9"~
360" Organic silt, stiff, black. Pushed - - - - -
{Natyral) Small Field Vane 10Ot
T9 | 40r=5"- 0'-6"
L21-0" Clayey silt with traces of S5.5. = 1600 p.s.f.
organic material, grey. Pushed | 50.5(25.2 | 71.0{ 680 104.9 R. 8.8. = 480 p.s.f.
(@ven|Dried)
27.4 | 48.0
RCIO L3V-4"-
481-10M Coarse gravel to boulders (Granite
& Limestone) with a sandy silt
matrix (Ti1l). Coring - - - - -
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Page 3

SUMMARY OF FIELD & LABORATORY TESTS

JoB _61-F-101

W.P. -
E PENET'N OIST. | PLASTIC | LIQUID S
HOLE | SAMP. SDAE'::; MATERIAL DESCRIPTION RE’:ISTA 'éONT. LIMIY LﬁMT STR’;?E:ZRTH W“E’l’g:ﬂ REMARKS
NO. | NO. (FEET) BLOWS/FT.| % % % ok, pcd.
2 [RC11l48'-10"-
5161 Weathered Limestone. Coring - - - - -
Drilling from 43'-4*-551-00-
RCLY 51'-6"=~ . 1ir-g
5L =Q" - 1 - Coring - - - - -
RC13| 54 10" -
551-0" - " - - - - - - - Recovery from above 61-8%
- = 57%.
RC1A4| 55¢=0"-
56 1-6H - n - - - - - - - Recovery 504%.
RC15| 561 mbm -
61t-6" Sound Limestone bedrock. - - - - - - Recovery 100%.
3 |81 |5:0%6J5% | Sand, fine to medium, with asome
gravel and traces of silt.
dense, brown (Fill Material). 32 - - - - -
S2 |10.0'-11.59 - n - 56 | - | - - - -
53 | 15.0'-16.5¢ - " -
med. dense, brown
(Fill Material). 15 - - - - -
S4 [ 20,0'-21,5¢ - " -
Very dense brown
(Fill Material). 108 | - - - - -
55 |25.0'-26.5% Clayey silt with some sand, looss,

grey (Fill Material).
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Page 4
. ) JoB 61-F-101
SUMMARY OF FIELD & LABORATORY TESTS wp -
HoLE | same SAMPLE PENET'N | MOIST. | prasTic| LiQuiD | SHEAR uNIt .
. DEPTH MATERIAL DESCRIP{ION RESIST. CONT. | UMIT LIMIT | STRENGTH | WEIGHT REMARKS
NO. | NO. (FEET) BLOWS/ET.| % % % psf. pcd.
3 | T6 |30.0!'-31.6'| Fibrous organic material, stiff, {Natural)
black. Pushed | 122 |154.0| 1040] - - large Field Vane (32.0'-
331-6)
S.S. = 1600 p.s.f.
R. S.5. = 240 p.s.f.
T8 {40.0'-41.6% Organic silt, stiff, black. Pushed| - - - - - Large Field Vane {42.0'-43-61)
S5.5. = 800 p.s.f.
R,  8.5. = 140 p.s.f.
RC9 |44.0'-49.0t Coarse gravel to bouldsrs (Granite
& Limestone) with-a sandy silt
matrix (till) very dense, grey. Recovery = 27%.
RC10{49.0'~51.6' Coarse gravel to boulders (Granite
& Iimestone) with a sandy silt
matrix (till) very dense, grey. Core - - - - - Recovery = 70%.
RC11]|51.5'=55.5Y Limestone bedrock. Core - - - - - Recovery = 100%.
RC12|55.5'-60.5! - u - Core - - - - - Recovery = 100%.
In T1 |12'-3"-
i 130 Fibrous organic material, stiff,
black. Pushed| - - - - - b
Tz ]-16“‘5"'
15'-11" - - Pushed| - - - | pepe= Small Fleld Vane (16.0'-17.5')
600 - S.S. = 1280 p.s.f.
R. S.S. = 440 p.s.f.
T3 [18'-8%"-
202" - " - Pushed| =~ - - | pepom Small Field Vane (20!-2%-
800 - 211-8%)
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SUMMARY OF FIELD & LABORATORY TESTS

jog 61-F=101

W.P. =
HOLE | SAMP. SAMPLE PENET'N MOIST, | PLASTIC | LIQUID SHEAR UNIT
DEPTH MATERIAL DESCRIPTION RESIST. CONT. LUMmIT LIMIT STRENGTH | WEIGHT REMARKS
NO. NO. (FEET) BLOWS/FT. % % % p.s.f. p.cf.
4| 13 S.5. = 1200 p.s.f.
R. S.5. a 320 p.s.f.
Th 23!__8"_
25120 Fibrous organic material, stiff,
black. Pushed -1 - - PePe=
600 -
T5 | 25181
27128 - " - Pushed - - - 390 Popon
600 eld Vane {(27'-2"-28'-
a8
T6 29'-8"- SOSO = MO p.s.f.
312 Organic silt, soft grey. Pushed - - - 657 PePes R. S5.8. « 320 p.e.f.
400
RC7 § 33'-0"~
R AR Coarse gravel to boulders (granite
& Limestone) with a sandy silt
matrix Very dense. Coring | - - - - - Recovery = SLE.
RC8 | 37'-4"~
ISR Weathered Limestone. Coring - - - - - Recovery = 67%.
RCY | 4L'=4"-
L6 -6 Sound Limestone bedrock. Coring - - - - - Recovery = 100%.
RCIQ| 46t -6"~
4L9*-30 Sound Limestone bedrock. Coring| - | - - - - Recovery = 75%.
RC denotes Rock core sample.
T " shelby tube "
s n split spoon *




DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARGH SECTION

WP _ __ .~ _______ BORE MOLE NO.. Y1 ____ LéCEM

JOB -61=-F-101 __ sTATION 16#76 _(319__._6_'__13}19_1‘5‘ Z'DlA. SPLIT TUBE _ _ _ _ _ _ _ _ 8 (/2 UNCONFINED COMPRESSION (Qu)
2 SHELBY TUBE _ _ . . ] xﬁs;aERTesLiocsi#NgE afN::¥'vtfv(S

A ' 2 SPLIT TUBE - _ . . TURAL MGISTU N u
pATUM 3496 _____ compieD By. _I.H. 2 0IA. conE T T2 T T iquinny INeEx . _ _ _ _ __ ¥

2"SHELSY _ _ . L LIQUID UIMIT —— e
AORING DATi?S.ePt?Z?[é}' GHECKED BY_ I H;&K'S' CASING . _ — PLASTIC tisT_ __ _ .

ﬂ

¥ OEOIILE LT LS R L e e T T TR ST ST R 2 m

BTRENGTH AND PEMETRATION e =
g | i RESISTANCE } CONSrEYEN '*“\TUR»‘i
Sy M BOL DESCRIPTION (EFL:E‘; ii':;" TSI P o T e A MP LB UNIT WY
H ' N H i
oo e e e e 250 500 750 1000 ' morsT. ConTERT- ¥ nav wr. heE
. sgoYB'o'r B S
S Grroxmdlevel e BL9.6; O L , 2 50 175 D ___ 50 _100 150 200 - ;
C % fine t .y Wi vel ! R ERE RS RS RN AR RN R ARRE | ‘
~ ¢ sagt'.rares o???it’ tgl fﬁg | bobigd b ety e RS x
, - ' .dense, brown. % Material E R N RN I RS D ‘
> o i 10 ‘..'.,‘,*-'“’ S TR PR R IR PR TN ;
l : T R
aale 33339 SREEN
Q 'Bculders, Average diam. 1ft. i ! Pt IR R !
N  (F111 Material). hoa.6 RERRRERY el 4
. - -4 B H
. . o P BEESHE | -
Fibrous organic material, medium E 30 L7 rigliitd NSNSy i 72.6
. stiff, black. I R DR SR fheado ! 75.1
— Bl.6 SR ISR RN RS e | %9,
JRTTRD A DU S A sl — i
'Organic silt, medium stiff and grey. ! 40 HUDEMDS DY IO S o NS BN s ’ s -6
e S e am et + N
1030 U I G 0 £ I S . $ian - :
: Vol R by e e A N . i ¢
ﬁ" liwestom- 302.6 oo R B R . s - ;
Limestone bedrocik. 297.6 %0 L. + - \ . - :
_End of borehole, ; Dt b i
‘ P 60l :
| e : | ;
: . o S f !
i . S TR . i
! ! N . i |
' i . o B i {
L1, + i
. !
»-;—4-1.-._ ¢ |
, B H |
i N S :
; ; | i e |
. - PO S ; —— t ;




o 7Q‘ ------ A VEFILE REFURT SVl BEAVLUNATNIIUN Q
DEPARTMENT OF HIGHWAYS - ONTARIOQ
MATERIALS AND RESEARGH SEGTION
WP ___ = _______ BORE HOLL NO.__ 2 ____

4o _61-F-101

sraTion 16/70(19.6'Ltofg)

LEGEND

L 2°DiA SPLIT TUBE _ _ . _ _ _ I/ZUNCONFINED COMPRESSION{Qu)_ _ O
2" SpELeY TuBE _ _ . . . _ _ B vm;zg;esﬂcg%mé)i SAENDSH'N&T\'(S? .+
" ZUSPUIT TUBE - . . o NATURAL MQISTURE AN q
DATUM . -351'5 - COMPILED BY._ ;'H' o —— 2" 0id. CONE _ — LIQUIDITY INDEX __ Y )_(L
2USHELBY _ oo Liewn uMT _ L L o
TORING DATEOct. 3/6l.  GHECKED By I.H.&K.S.  Casing . T T T PR PLaSTIC LT T T T e
b;..::<.:—_<..;::::.=::.;_.;,.-,: S T im0 LTI I L ST ST T TR, mn T e e - LT
; | srnsnsv:ag;egTiiggTaATlou ; CONSISTENCY f fru.*rug,u.
SYMBOL | DESCRIPTION t FUEF :f “‘kAMPLEkUNiT wY
I __A__:L,,_ PO, e e i e e e e e _1._. P _.._T‘ e o Zm 5w 7.59;;;%\%_;_ § MOIST. CONTENT- ¥ DRY W 3 P — .A p-,,(._f‘_.«
RS Groundlevel 1351. 5! [ O 100 150 200 i :
R Sﬂ fine to med,, wit some ﬁxe'avel ! ;e . MR B
LI traces of silf) oxi ? i i i
- densa brown. (Fill Material j te = j
%1.55 s
Boulders » average diam. 1ft., ; ‘-
{Fill Material) ..H...l._l.333 9 :
( ‘() i
o4 dé {325 5
‘_______, Fibrous organic material, med. stiff, L P =
. black. 7'; ‘ ! -:-.
313.0 =
l [ T Organic silt, med.  stiIT, grey. 308.0 .lOA.9
. pars T to boul%}{rs & * -
m goﬁe h a san Eran%r?x 302 5 5 . .
' 8 ft. of weathered limestone | ‘ * SRR E i
Limestone bedrock. i290.d ; ’ ] -
; End of borehole, ’ : ﬁ '
| : RN Baewn
| S SRS SRERNRERE |
! ! ! o ol ; oy ;
S L S |
i - R RaRdRRaN BESERERS
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DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS AND RESEARCH SECTION
WP ____ T ___ ____ BORE HOLE NO . 3 _____ LEGEND
JoB A1-F-101 = graTION16£65(9' Rt of @) 2o shur Tuse_ _ __ _ _ _ _ B 1/2 UNGONFINED COMPRESSION(Qu} . __ O
2" SHELBY TUBE . . _ _ _ _ _ _ ¥ VANE TESUC'“,? SENSITIVITY{S), . 4%
OATUM..352.7 . COMPILED BY. . I.H. = ZSPHT B -~ —o—o-  NATURAL MOISTURE ovp L i
2" SKELBY _ [ Lo UMY L o
BORING DATE Oct. 5/61. CWECKSD By, I.H.&K.S. CASING . _ _ o e FLASTIC LM .
N i ——— T Ll I ST RN ITLSTInIITE T T T T ITIInTI v Y,—:L:’T:_‘_‘:‘V_‘.‘,,__.‘_ e e I S T I T T SR T ‘: et Py i g T ZTET ’!:_T;:‘- :.,'F_—‘l’__':.‘:_.‘j
; %ELEV iDEPTH ST'ENGT:EQ?EY:.&E'ETR“NQN ] ; ONSIETENCY i inaTURoL
sYrBoL DESCRIPTION lreeT ;FEET T T T e e g T E T prmm e e e ”"‘“"‘M" E:J""’ Fea
T S [ v_._;,_w.-_,é_,«_-_,---_ B 1T YTer T =r Dacist. monTeRTo FORY w . ‘_ e " R
F__,,__{M__Gromdlevel ps2.Tl 0L 25 50 75 I J0g_150  _poo
i ; ERRDEEDDERE DA SR RIS N HE VA IR
°KUpper 1 ft bituminous road surface) | - - 1‘ Yo 1iiitie 3 P ! oo Sl . -
. Sand, fine to medium, with some ‘ | 10”':1”“ o J }
. ° s gravel and traces of silt, oxidized | VI e T TR 52 -
° .. -Very dense, brown. | 2 R B 53 i -
° ' (Fill material). wel. ¥.333.9 d
0 o . i S S4 ’ =
Y ; i S5 ’, -
. 3214-7 1' 1 T6 : -
. Fibrous organic material, medium stiff, T L
+ black. 313.7 -4 57 ; =
l ; Organic silt, medium stiff, grey. 308‘7 § T8 : -
Vel Lo Eoul ers [gran \ "RCY | -
imesto ? }th é % ¢ : 1
% %uills Very dense, grey. 301.1 | BC10. -
;-Limestone Bedrock. ‘ T 7 thll B
f 292,1 A L RCL2T -
. Bnd of borehole. | ISR SN ,’ }
| DS S f :
| L | !
| | ; i
' ] c |
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DEPARTMENT OF HIGHWAYS - ONTARIO

AND RESEARCH SECTION

MATERIALS

WP .
JOogPl-F-101

BORE HOLE NO.. .. & ___

. STATION 10738 (8! Lt of g)

pATUM 339.8

.. GOMPILED BY. ___ I.H.

2 DI, SPUIT TUBE _ . . _
2" SHELBY TUBE _ _ _ .
2/ SPULIT TUBE

LEGEND
. B 172 UNCONFINEC COMPRESSION {Qu}.
I | VaENF TESTIC)AND SENSITIVITY{SE _

NATURAL MG STURE AtD

2ﬁﬂx§lA. CONE . . e L‘oura NOER
2USHELSY _ . _ _ . . o ___ ouiD OMIT
BORING DATE Ott. 11/61. cucoweD 8y, _ I.H.&K.8. casns . _ - e Eoastic Lt T
23 - e e T T e e (PR v i v ivaui P o A 'f;i__.__.'T, i I ‘ ,.—:‘;";‘l* T T T I T IS ST T Ty ’;_:T Frieibpiag DTt T . '
lprmrn | ST AlsyARce O CONSISTENLY
Sy MEOL CEBCRIFTION ‘E;:;.;, iiiz:. i : 4 :
— L — ~ . U A — - - S S .,._.; ,._.__w:
) Groundlevel o o 339 8 0
Boulders, average diam. 1 ft. y 1 g :
[f? (FiL1 Maéerial) 333 9 10
Fibrous organic material, medium ‘; 20 L
| stiff, black. o
u - A;SIZ 8\
l Organic silt, medium stiff, grey. 307 8 30
coY coarse vel to bouiders anite &
Yimestofie] w 302. 5|

ense. I
‘4 ft. of weathered limestone. }
Limestone bedrock. 290,3‘
- End of borehole, '
!
B o < e 1 e i i ot + i U U — FES—
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M i
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