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Figure 9. Pore pressures during pile driving {phase C}.
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The pressure decreased more slowly than during the puring pile driving, phase B piezometers, which

initial pile-driving observations (Figure 8).
RESULTS OF SLOPE INCLINOMETER MONITORING

The results of the phase A inclinometer monitoring
indicated no significant slope movement during the
dredging and filling operations; however, some in-
teresting results were recorded in phase B.

Pigure 10 presents data from one typical slope
inclinometer from phase B at station 4+25. No deep
stability problems were observed in the deep silt
layer, as shown by the small size and slow rate of
movement. In the upper 20-40 ft of fill, large hor-
izontal movements (about 5 in) and significant ac-
celeration of movements were observed during pile
driving within 50-60 ft of the inclinometer casing.
After pile driving had moved away from the vicinity
of the instrument location, the rate of movement
decreased.

DISCUSSION OF RESULTS

The dredging work did not cause any significant in-
crease in pore pressures nor any appreciable soil
movements. All of the dredging work, therefore, was
performed without changes in the construction tech-
nigues,

During f£illing, the observations indicated no in-
stability except when several dumps were concen—
trated in one area (Fiqure 7)., As a conhnsequence,
the continued dumping of fill was distributed over a
larger area to keep the pore-pressure increases low.

were located more than 30 ft from the nearest pile
location, registered only occasional pore pressures
above the yellow warning level. However, the phase
C piezometers, which were located near the pile lo-
cations, registered noticeable increases when piles
were driven within a distance of 15 ft (11 pile
diameters) of the instruments (Figures 8 and 9).
when piles were driven within a distance of 12 ft
(8.7 pile diameters), the accumulated pore pressures
in the silt rose above the yellow warning level.
Driving within a 10-ft distance (7.3 pile diameters)
caused pore pressures to rise above the red warning
level.

The indication in phase B piezometers that the
effect of pile driving in the silt was local and did
not extend beyond 30 ft (21.8 pile diameters) was
confirmed by the phase B inclinometer observations,
which showed only small movements in the silt layer
(Figure 10).

The horizontal movements in the new f£ill shown in
Figure 10 were considered a result of compaction of
the fill from the pile-driving vibrations, The
movements, although large, were not considered to
indicate instability of the embankment and confirm
the densification effect of driving displacement
piles into loose granular materials,

Because induced pore pressures were relatively
local and dissipated rapidly, and because no slope
movements were observed, the pile-driving work suf-
fered only minor disruptions. The results indicated
that no more than three piles were to be driven
within 30 ft of each other in a 24~h period. This
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Figure 10. Siope indicator movement (station 4425),
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proved to be no hardship on the contractor and
caused the pore pressures to remain below the yellow
warning level for the remainder of the pile-driving
work,

CONCLUSIONS

The construction-control program enabled phase 3 of
the port development (new terminal 46) to be de-
signed and built for costs comparable with those for
phases 1 and 2. Close monitoring of the silt layer
allowed implementation of a design that had factors
of safety during construction that would have been
unsatisfactory without the use of instrumentation
data to control the construction sequence.
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