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Scarborough, Ountario,
Decembar 20thk, 1962,

Mr. V. K. Astrop,
Consulting Engineer,

4 Hughson Street South,
demilton, Ont.

Re: Subsoil Investigation for
Wetzel Bridge over the
Conestogo River in Maryborough
ADDENDA TO THE REPORY Township - Qur Ref: 2-10-17

Desr Myr. Astrop:

we further investigated the dewatering cf the excavation during
the construction of the foundatiomse for the sbove bridge as requested
by you on December 19th, 1962. Our commsnte &re summarized in the
following peragraphs:

Considering that cthe silty-sandy-grsvel (“crushed limestons tiil™}
18 well greded end densely pé#cked, &n sltarnative dewstering method is
suggested, that is, pumping oul the seepége waters from & eump cutl into
one corner of the open excavation. 1t {8 emphasised thet the coustruction

sf foundationg must be done with the uimost expediency because ths longer
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pit is unprotected, the greater tha danger of tha

washing out of fine particles which im tuin may loosen tas whols soil
gstructure, possibly causing excessive seitlements later. &hould the
inflow of water be at & nhigh rate, however, (WO sltervative yrocedures

&re recosmsended:
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(i) Underwater excavation. The bottom thereof should go
about & foot deeper than the proposed footing grade.
The difference should be filled out with concrete
which will seal the bottom eand prevent the loosening
of the subsotl!. The water can be pumped out there-
after and the footings constructed in the reasonadly
dry excavation.

(i1} Lowering the ground water table. Ome or two (depend-
ing on need) temporary pits should be excavated naar
the proposed excavation. (The bottom of these tempox-
ary holes should be about 2 ft. deeper than that of
the excavation for the footing), eand backfilled with
poorly graded, preferably coarse gravel or crushed
stone. Wetsr should be pumped cut of these holes -
thereby the ground weter level lowered over a larger
srea. The need for dewatering in the main excavation
can thus be avoided.

We trust that the foregoing meets with your requirements but
gshould you have any furtber questious, please do not hesitate to

contact .. ag&un.

Yourg very truly,
DOMINION SOIL INVESTIGATION LIMITED
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CHIEF 50I.S ENGINEER.
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MARYBOROUGH TOWNSHIP
c/o V. K. Astrop

Consulting Engineer

WETZEL BRIDGE
YER THE CONESTCOGO RIVER

IN MARYBOROUGH TOWNSHIP

SUBSOLL COUNDITIOGOGNS

Submitted by

DOMINTON C0IL INVFSTIGATION LIMITED
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INTRODUCTION

A letter of authorization dated October 24th, 1962 was
received from Mr. V. R. Astrop, Consulting Engineer, to conduct
a foundation investigation at the site of the proposed Wetzel
Bridge over the Comestogo River inm Maryborough Township, The

. proposed bridge will replace the ex‘sting one,

Number and locaticn of the boreholes were as directed on
a drawing provided to us.

The purpose of the investigation was to reveal the sub-
surface conditions and deter-ine the necessary scil properties

for the design and construction of foundations.
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(1)

(2)
3

4)

SUMMARY

Densely packed silty sandy, angular gravel was
encountered at the site,

The abutments can be supported on spread footings.
The dewatering should be done by pumping the water
out from an excavation encleosed by sheet piles.
For details, see Section IV - “Discussion and

Recommendations’.
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I. DESCRIPTION OF SITE AND GEQOLOGY

The existing bridge carries a township road over the Conestogo
River. It is located about one mile west of Moorefield. The sarround-
ing area is gently rolling with no prominent topographic features. The
land is mainly agricultural,

Geological research established the fact that practically the
whole of Canada was covered with ice varying in thickness up to several
thousand feet. (Ontario was overlain by the so-called Labrader Ice Shield),
The glaciers advanced and retreated four times during the Pleistocene
Epoch. The latest cold period is generally referred to as the "Wisconsin
Glacial Stage'. Most of the deposits into which the foundations of the
present engineering structures are placed originate® from this time.

The moving glaciers picked up the loose and unconsolidated materisl
and abraded the bedrock wherever encountered. (It is estimated that
glaciation removed on the average probably as much as 100 feet from the
top of the Precambrian rock now known as the Canadian Shield). The material
transported by glaciers varies from the largest type of boulder to clays;
21l gradations from one to the other being included and as deposited
directly from the ice, thoroughly mixed together. The resulting unstrati-
fied mixture is called & till, compressed by the enormous weight of the
ice to a great degree.

The Conestogo River flows in the bed of a past spillway which
cut ilts meandering course inte the surroumding till plain. (Spillwayvs

originated near the end of the ice shields and drained the meltwaters),

sew e 4
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1I. FIELD AND LABORATORY WORK

Field work was carried out during the period November lst to
3rd, 1962 and comprised two boreholes and four dynamic cone penetration
tests ac the locations shown on Enclosure #2. The positions of the
test holes were set out on the site with the assistance of a drawing
(referred to in the Introduction) provided to us. Elevations were
measured relative to the bridge deck (=74.00 ft.).

The boreholes were of 2 7/8 in., diameter. They were lined
or partly lined with Bx casing advanced to the required sampling depths
by the repetitious procedure of alternately driving and washing.

Standard penetration tests were made at frequent intervals using
a 2 in. outside diameter split spoon driven into the bottom of the clean
borehole by a constant driving energy (140 pound hammer dropping 30 ins.).
The dynamic cone penetration test is one type of deep .sounding in which
the AX rods with a 2 in. diameter 60 degree apex cone driving point are
driven into the subsoil without casing and applying the same driving
energy as above. The former test provided disturbed samples of the sub-
strata indicating their relative density and consistency and the latter
a continuous record of soil density.

In addition to the split spoon samples, some subsurface material

brought up by the washwater was also preserved.

Where boulder was encountered, the holes were advanced by diamond

drilling., BxT size 1-5/8 in. diameter core was recovered.
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The samples were shipped teo our laboratory where they were
thoroughly examined and ¢lassified. The results of this analysis
together with all the observations made and findings obtained in
the field comprise the basis on which the geotechnical properties
of the substrata are being evaluvated,

The stratifica* sn of the subscil, sampling depths and the
resules of the penetration tests are recorded on geotechnical data

sheets comprising enclosures #3 and #4%,

III. SUBSURFACE CONDITIONS

Recent alluvial deposits were encountered first in both bore-
holes. The preponderantly grane’ .r material (sand and silty fine
sand) is in a compact state,

The subscil preoper is a silty, sandy gravel. It was derived
from limestone and because of the angularity of the fragments, the term
“crushed limestone till"” may illustrate the nature of the material in
the best way. The grain size distribution ranges from coarse gravel to
silt. Althouch dencely packed and well graded, it still can be considered
as permeable to water becsuse of the lack of clay-size particles,

Less gravel and excess silt or sand content was found around
20 to 25 feet deptha. This layer or pocket, however, is at a substan-
tial depth and being in a very dense state, it does not alter the general
subsoll conditions.

The ground water level in the boreholes corresponds to that in
the river,
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LV, _PISCUSSION AND RECOMMENDATIONS

The subsoil conditions at the site sre favourable and the
abutments can be supported on spread footings. The "crushed lime-
stone till" has a high bearing capacity combined with low compregsi~-
bility. Therefore, footings placed at ot below Elevation 58 feet
can be designed using a gross allowable bearing pressurc of 8,000
psf and this value yields a sz' oty factor of more than three. No
measureable settlements are anticipated.

The proposed base level will most probably be below the ground
water table - hence the necessity of dewatering should be considered.
The excavation area should be enclosed in advance by sheet piles driven
to a depth below the foumdation elevation equal to the distance between
the utside water level and the foundation elevation., (This measure
will preserve the hydraulic ctability of the footing grade). Then,
after the proposed base level has been reached, the water can be
punped out of a temporary sump and the bottom of the excavation sealed
with & lean cooncrete hlanket., The construction of the footing proper

can begin thereafter.,

DOMINION SOIL INVESTIGATION LIMITED

LS8R /oed L
g

LR RN 7




Vi.

(1

)

(3

(4)

REFERENCES

Procedures for Testing Soils, ASTM, April 1958, pp
187 to 198, (Unified Soil Classification System -
by A. A. Wagner)}.

Terzaghi and Peck: Soil Mechanics in Engineering
Practice, John Wiley and Sons, New York 1248,

The Physiography of Southern Ontaris by L.J.Chapman-
and D,F.Putnam of the Ontario Research l‘oundation -
University of Toronto Press 195.,

Ctrength and Deformation Characteristics of Various
Glacial Tills in New England, by Kenneth A. Linell
and H.F.Shea - Proc. Research Conference on the Shear
Strength of Cohes’-¢ Soils, Boulder, Colorado, June
1960,



Enclosures



Enclosurs No. |

LIST OF SYMBOLS, ABBREVIATIONS AND NOMENCLATURE.

SOii. COMPONENTS AND GROUND WATER CONDITIONS.

BOULOER COBBLE - : o ORGANICS . SROUND: DEPTH
‘ COARSE | FINE | COARSE | MED'UM | FINE :‘  BEDROCK| | WATER ~ OF

o e ey e b s LEVEL CAVE-IN
¢ > 8 3 36 476mm 20 542 Q074 GOoO2 > ;
1.5 Standard Sieve Sue No 4 No IO No 40 Ng 200
SAMPLE TYPES.
AS  Auger somple RC  Rock core TP Pigtar  mom wolled ube sampie
C& Zompie from cosing % Recovery W Open. i woled tupe Samoie
ChS Cnu < somole 3S Spit spoch sampeg WS Wosr sampe
“ \ et + \ N - - >
SAMPLER ADVANCED BY static weight w . OBSERVATIONS l Steady pressure § woshwaoter
X pressure P MADE WHILE T e g returns
" tapping t CORING g o
SN infermittent woshwater
W oressure inst
PENETRATION RESISTANCES.
. _SYMBOL .
DYNARIC PENETRATION RESISTANCE : fodrve o 2 6, 60° cone atfacres ¢ 'ne 2nd of tre —1_
drihing rods e the grﬂm_,vxoressec i biows per foo! e N
STANDARD PENETRATION RESISTANCE ~N-- 1o orwe 0 2 oulside di0. 8011 spoor samper o o
“foot wmto the ground, expressed o Diows per oo o
EXTRAPOLATED ~N- VALUE iz2z
“he energy for the penetrotor resistances s supphed Dy 4 :40 b hormmer faling 30 ~ores

SOIL PROPERTIES.
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Li %% Liquid . 2 » 3
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DOMINION SOIL INVESTIGATION LIMITED
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