i September 22, 19I0.

THE CANADIAN ENGINEER

i3

401

—_—

or two places, where one row was not sufficient, the' trouble
Was stopped with brace piling. At points where the single
Iow. of piling showed signs of leaning, due to the pressure
-agalnst that part of the piling above ground, this overturn-
ng, apparently due to too much length above ground, was
St_ox.)ped by cutting off the piling 3 feet above the ground and
8lving the earth above it a slope of 1% to I.

In contending with landslides of this character in West’

tllfgiuia, all that seems to be necessary is to obtain a good
%¢ hold, which stops the movement of the earth above. The
:o¢alled slow-moving landslides on the Kanawha and Mich-

8an Railroad have been stopped successfully by one of |

these methods,

PILE BRACE AGAINST LANDSLIDE.
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dicats;ips:_The,term, “slips,”” as the conventional name ti;ll-
Tiver " i appl}ed to places where the 501} slides into the
a ﬁn. The.Se slips occur when the roadbed is constructed on

» Tanging in depth from 5 to 10 feet, across narrow flats,
®tWeen the hill and the river. Due to the constant move-
ri::: °f the earth, no trees grow on .the land between the
Tive, and the rai]n?ad, The ground S}lps gradually into the
Teny, Where, from time to time, its toe is cut away by the cur-

:I‘he peculiarity of these slips is the fact that they may
in tnue for one or more seasons without giving any trouble.
Ps are due to high water and mot to surface water. A
ik Tise and fall of the river will not cause the soil to move,
Star, cOntinu‘ed high water, or several successive floods, will

t the slipping action.
slipsIn the spring of 1908, the length of track éifected by‘ the
Was 7,600 feet, necessitating, at several different points,
hozrn;aintenan% of speeds ranging from 6 to 2o.mil.es per

t Or five months, until the dry season, when th1§ slipping

.O1 stopped. On Plate CII is shown a cross-section of the
ig ikton slip, which gave the greatest troub.lle. The. secrion
whichen at right angles to the track, the 1'nformat10n for
Stry Was obtained by levels and test rods driven to rock.. A
l‘an;un of rock, below the earth, slop.es toward the river,
Siye ;ng- from 1:0.2 to 1:1. This rock is covere'd by. succes-
Ty 2Yers of red clay, varying from 3 to 6 feet in thickness.
incl,:d lat.ely above the rock, and in thin seams, from. 4 to 8

ix 8 th_lfk, between the layers of clay, is found a quicksand
%med With fine clay. When the quicksand and fine clay be-
smozt;horoughly saturated with water, the mlxture‘aﬁords a
¢ surface over which the top soil or successive layers
of .Y slide toward the river. After high water these seams
1y gulclfsand can be traced readily by the water seepage.
waterqmcksémd is very slimy, and contains no grit. The
itg - must remain over the ground long enough to force
the s;y F)ack into this quicksand and saturate well before

IPping action can take place.

!ectiln 1008, in order to keep the track safe, the gangs on four
s were increased from three—the normal force—to ten

[men each, and these increased forces were maintained for
four months. The tracks had to be resurfaced and lined con-
tinually. At three different times, it was necessary to put on
filling material and ballast in order to keep the track up to
grade. This entailed a cost of $4,400 more than the normal
expenses for the year. The track over the slips was not only
:c‘ostly to maintain, but dangerous, due to wrecks resulting
from derailments on account of rapid settlement of the road-
bed.
! At Poca, where a trestle was maintained over a slip for
| about 800 feet, due to the heavy cost of changing the align-
| ment, the trestlework was filled with heavy quarried rip-rap,

| and the fill was widened so that the stone reached the river’s
| edge. The weight of this stone fill caused settlement, but,
f after adding stone from time to time for five years, the road-
“ bed became solid. It is thought that the stone fll settled to
“ the rock stratum below the slip, thereby stopping the move-
‘ ment.

‘1 For slips at other points where small fills were maintain-
| ed, several remedies were suggested, one being to construct,
‘ at the river’s edge, a wall which would act as a toe to hold
| back the moving soil. Owing to the necessary height of the
| wall, however, this was deemed too costly. At Brighton and
| Leon slips, where the alignment could not be changed, the
i remedy shown on Plate CII was proposed, the scheme being
| to drive two rows of piling, one on each side of the track,
| with a track-driver, the piling to be equipped with steel shoes
| (Fig. 3) for penetrating the rock strata. It was supposed
’ that, with the toe hold in the rock, and the pinning together
| of the successive moving clay strata, this slipping action in
| the vicinity of the track would be stopped.

g In the spring of 1909, test piling was driven for a dis-
| tance of 50 feet in the centre of the Brighton slip. Transit
observations taken from a base line, showed that the piling

did not move any appreciable di_stance. The track held up
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well within the limits of the piling where, as on either side,
it had been necessary to resurface continually.

The test being successful, two rows of piling were driven
during December, 1909, on either side of the track at the
Brighton slip, and between its limits, for a distance of 740
feet. The piles were equipped with steel shoes and were
driven 3 feet apart, centre to centre, on the down-hill side.
Continuous 8 by 16-inch. timber bracing was bolted to the
piling.” The work was done with a self-propelling track-
driver. A temporary spur track was constructed at one end
of the slip, thus dispensing with'the services of a work train.
The cost of this work was as follows :—




