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EXPERIHENTAL TEST SHAFT

To test the device under actual field
conditions, a 1.2 m (4 ft) diameter cell
was constructed in the Case International
shop and tested in their equipment yard
near Chicago, Illinois. A nominal 1.2 m
hole was drilled. The soil was a stiff
yellow brown silty clay with an
unconfined compressive strength of Jjust
under 3 kg./sq cm (3 tons/sq. ft.). Since
the soil at the bottom had a lower
strength (about 1.7 kg./sq.cn,
calculations showed the shaft would fail
in end bearing. Since it was desired to
have it fail in side friction, the bottom
of the hole was enlarged by a small bell
to 1.9 m.(74 in). Concrete was poured in
the bell and the cell wvas placed on top.
3 m. (10 ft.) of concrete was then poured
over the device. After curing the
concrete for one week it was tested. It
took only two hours to set up the test
equipment and less than 3 hours to make
the test for the first cycle of loading
and 2 hours for the second cycle, with a
wvaiting period of 2 hours between cycles.

Figure 8 indicates the load-deflection
curves for the upward movement of the
shaft and the downward movement of the
bottonm. on the first cycle,- the
movements shown at various loads indicate
the creep which occurred for waiting
periods under constant load of up to 45
minutes. It is interesting to note that
using the average test strehgth of

2.9 kxg./sq. cm (2.9 tons /sq. ft.), and
an o< factor of 0.4 (ratio of adhesion to
cohesion for soil and concrete), the
ultimate calculated capacity in side

friction for a 1.2 m. (50 in) shaft 3 m.
(L0 ft) long is 68 tons (75 tons U.S.).
From the two cycles of test curves, the
estimated ultimate load is about B0 tons
(90:xtons U.S.). If the weight of the
.concrete above the cell 1is subtracted,
the ultimate locad is 71 tons (80 tons
U.S.). This 1is in reasonable agreement
with theory. Failure in side friction
occurred in the first load cycle at about
15 mm (0.6 in) upward movement,
indicating as before on the driven piles
in soft clay, that it. takes only small
,movement to mobilize the side friction.
‘At the maximum downward load of 80 tons
(90 tons U.S.), only 5 =wm (0.2 {in)
movement occurred, indicating the shaft
was far below the failure 1load
(theoretical failure load was 420 tons
(460 tons U.S.).

? 1j::,o,v—

:’gm

8
E m 415
g

+10

4B 0}

J l-s::£EEEF:==:b==S‘°“*“~a-

X B 0N & N8R
LOAD IN TONS (METRIC)

0 10

Figure 8 — Upuard and downuard
load-def lection curves
for test shaft

LARGE TEST NOW IN PROGRESS

The Florida Department of Transportation
and the Federal Highway Administration is
sponsoring a large scale test in
conjunction with the construction of a
bridge over water at Port Orange,
Florida. A 900 mm (36 in) test shaft has
been constructed using the new device
placed at the bottom. The device has
been calibrated and tested for total
loads up to 1100 tons (1200 tons U.S.).-
The hole was drilled over water and kept
filled with water at all times. A steel
casing was driven by a vibratory hammer
to the sandy limestone at about 27m. (90
ft) below the bottom of the water. A
hole 3 m (10 ft) was drilled into the
limestone. The load cell was welded to
,the bottom of the reinforcing bar cage
iand lowered to the bottom. The space
underneath the cell was grouted through
the center inside pipe and the test shaft
filled with tremie pumped concrete. One
veek after this is being written, the
drilled piler will be tested. . It s
expected that in this case failure will
be in end bearing. It is then planned to
set a very large reaction frame on 4
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Figure 1. Load Testing Device for
Driven Piles

and its stem resting on the reference
beam measures the upward movement of the
bottom of the pile. Thus, as pressure is
applied and the force increases, an
upward force-defelctiton curve and a
.downward force-~deflection curve can be
plotted from the measurements. Eventually
failure will occur either in friction
between the pipe and the s0il or by
bearing failure at the bottom of the
pile. Since at all times the upward
force is equal to the downward force,
the failure force for a downward load
applied to the +top of the pile
(conventional loading test) is at least

twice the failure force measured by the
device (allowing for the weight of the
pile). Therefore if the pile is tasted
to failure with the device, and the same
force is applied as a working load to the
top of the pila, the pile will have a
factor of safety of 2+ against failure.

If the pipe is not filled with concrete,
then a third dial (5) can be attached to
the reference beam to measure the
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Figure 2. Load Cell Driven and

partially extended
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Fiqure 3. Test frrangoment at top
of plle

movement of the top of the pile The
difference between the readings of
movements of the top and bottom of the
pile will be the elastic compression of
the pile due to the frictional forces
along the pile. By knowing Young’s
modulus for the steel, the distribution
of the frictional forces along the pile
due to the upward applied load can be
estimated.
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The Pseudo Static Pile Load Tester is a piece of equipment to test foad a pile
in a way between that of a Static Load Test and a Dynamic Load Test. ltisa -
fast method to define the safe bearing capacity for-foundation piles, both
prefabricated and driven, and installed in-situ. In short, the Pseudo Static Pile
Load Tester combines the positive aspects of both testing methods, the static

and dynamic.

The advantages of testing foundation piles by the Pseudo Static Pile Load
Tester are:

A. It generates the load-settlement curve of the pile by direct measurements.
This load-settlement curve is similar to that obtained from a Static Load Test

(see Figure 1).

B. The time required to perform a load test with this machine is so short that
up to 10 piles per day can be tested.

C. Preparations on the pile head are minimal.

D. Because of A, B and C, the cost of a load test with the Pseudo Static Pile
Load Tester is much less than that of any other comparable load test method.
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