Fellenius, B.H., 2002. Side resistance in piles and
drilled shafts. Discussion. ASCE Journal of
Geotechnical and Geoenvironmental Engineering,
Vol. 128, No. 5, pp. 446 - 448.



LOAD (KN)
{500) 0 500 1,000 1,500
- '
0 ‘ l Ground Surface ':’
- - -.;--------II--I EEEEEN
q
2
3
4
E Gw :
~ 5 - h
I
E s
T
Q7
8
9
10 ~ "Mirrored"
Pull Test
11 ED&I" i
12

Fig. 2. Comparison of load distribution in push and in pull (data
from Brucy et al., 1991).

Friesland, The Netherlands, on 356-mm diameter, about 7-m-long
instrumented piles driven in very dense overconsolidated sand.
The test results from the two piles are very similar. Fig. 1 presents
the load distribution results from one pile. To facilitate the com-
parison between the pull and push results, the distribution of the
pull test has been “mirrored” (flipped over) to the push test dis-
tribution. Taken at face value, the data indicate that, but for a
small zone between the depths of about 3.5 and 4.5 m, the shaft
resistances in push and pull are equal (as evidenced by that the
curves are parallel). Because Beringen et al. (1979) made only
approximate compensation for residual load and zero drift of
gauges occurred requiring uncertain adjustment of readings, no
definite conclusion can be stated about whether one or the other
test direction produced a smaller or larger shaft resistance, that is,
the data cannot be used in support of the contention.

The second paper (Brucy et al., 1991) presents results from
static pull and push (push after pull) loading tests in Dunkerque,
France, on 324-mm diameter, about 11-m-long instrumented piles
driven in a compact sandy deposit. The test results from the two
piles are very similar. Fig. 2 presents the load distribution results
from one pile. Again, the distribution of the pull test has been
mirrored (flipped over) to the push test distribution. Obviously, as
for the Beringen (1979) results, the results do not support the
pull/push contention. Brucy et al. (1991) state that no correction
was made for residual load of the piles. However, Chow et al.
(1996), in referencing the same tests, mention that Brucy et al.
(1991) did make a correction by subtracting the toe resistance that
was measured in the pull test and distributing it proportionally
along the shaft.

The third paper (Mansur and Kaufmann 1956) presents results
from static push and pull (pull after push) loading tests in Loui-
siana, on telltale instrumented, closed-toe 533-mm pipe piles. The
piles were driven in a 15-m-deep excavation to embedments of 20
m through an upper layer of 14.6 m of silt and clay deposited on
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Fig. 3. Comparison of the slopes of load distribution in push and in
pull (data from Mansur and Kaufmann, 1956).

silty sand. The test piles were instrumented with six levels of
telltales spaced evenly in the pile. Two 20-m-long piles, piles 2
and 6, were tested in push and pull. The telltale measurements
were converted to load and used to present the load distribution
during the static loading tests—a push test using a single cycle of
loading and unloading followed by a pull test, also a single load-
ing and unloading cycle. The Pile 2 data are consistent, while Pile
6 data are quite scattered. The authors state that residual load
(locked-in load) was assumed not to be present in the pile beforé
the push test. They do mention, however, that compression re-
mained in the pile after the push test. Moreover, they write that
the data from the pull test show that residual load has affected the
calculated values of load in the pile (data evaluation indicated an
apparent tension toe load). They adjusted the measurements to
show zero toe load in the pull test, but they appear to have done
little other adjustment to correct the load distribution for residual
load, stating the distribution plots to be “reasonably accurate.”
The authors also state that ““the difference between the two curves
(push distribution and pull distribution) at a given load is attrib-
uted to the elastic strain in the pile that results from locked-in
stresses.”

The load distribution data for Pile 2 are presented in Fig. 3
with the distribution of the pull test mirrored. The comparison
shows an agreement between the shaft resistances for the lower
about 8 m length of the pile. Above this depth, the shaft resistance
appears to be smaller, as it should, due to that the residual load
gives an apparent increase of shaft resistance in push and de-
crease of shaft resistance in pull. The true shaft resistance lies
somewhere in between the shown distributions and the test data
do not support any conclusion that the shaft resistance would be a
function of direction of movement.

For reasons that are obvious from the quoted field test data, the
discusser does not find that the current state of the art demon-
strates that a difference would exist in shaft resistance depending
on the upward/downward direction of movement of the pile.
However, the discusser yet very much agrees with the author’s
recommendations for caution when designing for uplift. If the
capacity of a pile would be exceeded in compression loading, the
result would normally show up as excessive differential settle-
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ment, crack development, and other undesirables affecting the
serviceability of the structure. In contrast, exceeding the capacity
of a pile in uplift could result in large continuing movements and,
ultimately, collapse of a foundation, a profoundly less desirable
consequence and, therefore, a condition warranting a larger factor
of safety.
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