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PROPOSAL FOR TEST FILL ON ONTARIO HIGHWAY 417

ｆ ｯ ｵ ｮ ､ ｡ ｴ ｾ ｯ ｮ design problems in the clay areas of the Ottawa

and St. Lavvren¢e River valleys are especially difficult because of

the sensitivity ajnd compressibility of the Leda clay. The Geotechnical

Section of DBR!NRC has, therefore, taken a special interest in the

performance of this unusual soil. lv1any laboratory studies have been

carried out in recent years and several full-scale observations of

earth embankments and buildings have been made. The field studies

are especially valuable to design engineers but opportunities for this

type of re search are limited.

The new Highway 417 will cross areas of Leda clay in which

the overconsolidation of the clay is especially appropriate for full

scale loading tests. The DivisionIs interest is in the 8hort- and

long-tenn behaviour in term.s of magnitude and rate of settlement,

generation and dissipation of excess pore pressures, distribution of

lateral movement within the fill and in the foundation soil, and the

dish"ibulion of horizontal and vertical earth pressures within and

along the base of the fill. An em.bankn1.ent could also be used to

study the distribution of negative skin friction on end-bearing piles,

especially to detennine the variation of the constant K within c'.l1d

, below the embankrnent as it defonns due to consolidation of the

foundation soil.
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FrolTI prelilTIinary studies, the Bowesville Road area appears to

be an ideal location for a special test £ill both frOlTI the research aspect

and for ilTIlTIediate use that DHO will have in planning and designing

future construction between Ottawa and the Quebec border as well as

in other silTIilar soil areas. The following proposal is lTIade on the

basis of a cooperative study between DHO and DBR in which DHO will

construct the fill and DBR staff willlTIake the necessary soil investigation,

supply and install instrulTIentation, and carry out the analysis.

PURPOSE

(a) To lTIeasure the perforlTIance of a test fill in order to ilTIprove

designs and predictions of the behaviour of elTIbanklTIents on lTIarine

clay. Observations on the lTIagnitude and rate of settlelTIent during

and subsequent to construction, the lTIagnitude and rate of pore pressure

dissipation, and a check on factors of safety for stability purposes are

required.

(b) To lTIeasure the accUlTIulation of load due to negative skin friction

on a steel H-pile and a circular pipe -pile driven through the fill. This

inforlTIation is required to assess the actual loads on the nUlTIerous

long H-piles being used in this clay.

REQUIREMENTS

1. Construct a fill to full highway size -

(a) one part to have a bearing pressure of 80 per cent of

the preconsolidation pressure

(b) a second part to have a bearing pressure of 125 per cent

of the ｰ ｲ ･ ｣ ｯ ｮ ｳ ｯ ｬ ｾ ､ ｡ ｴ ｩ ｯ ｮ pressure or constructed to a

ｆｓｾ 1.05 against shear failure

(c) with a width of roadway identical to that of Highway 417

(d) with side slopes of 2: 1, identical to that of Highway 417

(e) with a length sufficient to ensure that plane strain

analysis is applicable •
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INSTRUMENTATION

1. Vertical settlement measurements

(a) Deep bench marks

(b) Spiral foot gauges in foundation soil and within test fill,

distributed under the centreline and horizontally to

beyond the toe

(c) Fluid settlement gauges, at base and mid-height of fill.

2. Horizontal movements

(a) Vertical inclinometer tubes in foundation clay to a depth

of ｾ 40 ft, located at shoulder, mid-slope, toe, and

beyond the toe. Those tubes passing through the fill

will be protected by a casing

(b) Inclinometer tubes in test fill only, located mid-way

between the centreline and the shoulder, at the

shoulder, and midway between the toe and shoulder

.e (c) Horizontal movement plates to be located on a 6- by 6-ft

grid, spaced horizontally and vertically in the fill.

The ends of the wires to terminate in a well located

at the centreline of the fill.

3. Pore pressure measurements

Geonor open standpipe and vibrating wire piezometers to be

installed at centreline and distributed vertically from the top to the

bottom of the compressible clay and located radially from the centreline

at the shoulder, at mid-slope, near the toe, and outside of the embankment.

4. Earth pressures

Total pressure cells to be installed to measure horizontal

pressures near the top of the fill between the centreline and the

shoulder, along the base towards the toe, and vertically at the centre

line. Vertical pressures will be measured at the base of the test fill.

5. Test piles for skin friction measurements

(a) End-bearing steel H-pile with rod gauges and strain

gauges

(b) End-bearing pipe -pile with ro<;l gauges and strain gauges



(c)
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Small diameter pipe-piles of various lengths.

.e

The results from the pipe -pile will complement the observations

on the steel H-pile which will be used more frequently on Highway 417.
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