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Summary:

This technical note describes the revised model pile te:
per end of July 19B2. The revision has been hased on th
gathered during the first part of the Labaoratory modsa

t program as
pEperience
o

F4
t program.
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The main factor leading to this revicion has be:n the very low valus
of the coefficient of consclidation of the remoulded snd rer arnsobli-
dated material used for the model pile test., The measured value du~
ring thess tests has been CLDEE to one tenth of the estimsted vatue
an which the original schedule was hased. Even though measures hav
been taken to reduce the can:mtzda ion time we have not sucrcesdsd in
keeping up with the planned schedule.

Dther delays due to problems with the instrumen

EZ

n ion caused by
teakage and accidental overstressing of the Eiectr¢cat cables and
some initial adjustments of the mecharnical gguipment have as well
been experienced. We fsesl, however, that thesze problems have heen
solved znd to further avoid such delays a second model pils has
beern designed and is now nearlu ready for uss,

The revised test program incorporates most of th
original program. Reduction of duplicate +e<t:

on testing of material from the two Lower
difference between the new and the tentat-
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1. BACKGROUND

The first part of the model pile test programme has been carried
out at the geoctechnical Laboratory at Veritas. The oragram has
till now covered 3 series nof static tests and 3 series of multi-
stage cyclic tests. & tentative test program comprising in tots
some 23 tests was cutlined in Veritas' "Final Report® of the Plan
ning Study, Subproject CNRD 13-1, see Table 2, page &5 of fhat

repart. This preliminary and tentative test program had been hbasse
on certain assumptions with respect to the speed with which the

testing could be carried ocut. Cup experience sc far is that thesea
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o

assumptions wers somewhat cptimistic and a revision of the program

gither with respect tp the number of tezt
schedule zeems to he required.

or regarding the time

In the following a proposal for a revised program and 8 revised
testing schedule is presented together with a summary of gur Bx-
perience sa far regarding time reguirements fbr the differen

stages of the model pite tezts,

2. SBAMPLE FREPARATION AND CONSOLIDATION

Sample preparation has so far not introduced problems with reEsSpED
to time needed. Hewever,the consolidation process in the large
consolidomater takes considerably longer time than sctimated
during the planning study. Dur estimate was about one week for
approximately 907 degrees of consolidation based on 2n asssumed
value of the cofficient of concsolidation in the order of 3 miwD,
yesr

T % Hiks2
Consclidation time t = —--ceemeon
v
where, T = time factor gquat to 0.8 to 1.0 for 90 to 95% con-
solidation

H = lLength of drainage path, about .25 to .30m for con-

. salidometer drainsd on top and bottom

tv= coefficient of consolidation

giving consolidation fime required in the order of & o 11 days.

This would allow sbout 3 testz to bz conducted. per month and Leav
sufficient time for modifications to equipment if neesded zs well
28 some additional cyeclic triaxiai and torsional simple shsar tes

ing within the time available

It turned ocut however that the cosfficient nof CoOnso
the remoulded arnd reconsclidated material wass r 51
than asssumed. Even though meassures have hbeen +
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filter plates in the sample during consolidation the time
required is still between 15 to 20 dag: to achieve about 80 to
20 I degree of caonsolidation.

We have thus not been able to carry out more than maximum 8 tests
par month, amd it is in ocur opinion not desirable to divide the
samples by additional filter plates. The rate with which the tests |
can practically be carried out will thus he maximum 2 per month
alsc for the rest of the test program - :

3. RECONSOLIDATION AND SET-UP IN MODEL PILE CHAMEER

Eeconsolidation of the sample after installation in the pile chamber
after application of the relevant vertical and radial chamber pres-
ures as well as set-up after pile insertion takes places at approxi-
mately the same speed as in the consolidometer. &dlthough _drainage is
mainly radial the drainage path is of the same order of magnitude.
The coefficient of consolidation is probably Somewhat lLower at the
final stress Level than in aversge during conzalidation in the con-
solidometer, and the time factor for 90% degree of consolidation ig
Lower than for vertical drainage

The time needed for reconsclidation and set up wibl thus not he
considerably Lower than for the conscolidation in the consolidaometsr.,
In addition the time needed for the pile toading program has to

be added. This time will he in the order of 1 to 3 days in general.

4. OTHER FACTORS CAUSING DELa&YS

The first trial tests on Drammen Clay material revealed that certain
modifications to test eguipment and procedures where necessary. And
also during the following tests minor modifications to the mechanical
equipment has been reguired, causing delays in the test programme.
Une of the main problems with the sguipment has been teakage intoc the
instrumented section of the pile through the zszls arcund ths normsal
pressure cell and in one case zlso through the seal of the Upper, axial
celi. This has caused damage to the ins trumentation and has Led to
dowr time waluing for repairs to be carried out.

In order to eliminate this fg«e of proklem a sscond pil
what different design of seals has been developed and i
of writing nesarly readg far use,.




3. FINDINGS OF THE THECRETICAL EVALUATIONS

The findings of the parametric study presently being conducted
indicates that degradation of skin friction not necessarily

is the main problem to be investigated. The calculated dictri-
butions of shear stress along the pile indicates that high static
Load levels combined with cyclic loading which is generatly
assumed to cause "cyclic creep® may be eguelly important to
investigate. :

Although a first check of the creep behavior carried cut during
one test indicates that high stress levels are reguired to cause
static creep, and that cyclic Loading around a static Level of
about 33% of the pile capacity shows no significant creep heforse
failure, & relaxation test indicated relative strong reductions
in shear stress at constant displacement. We see thus a strong
need for clarification of the effects of static creen/relaxation
as well as "cyrclic creep” effects.

&. PROPOSAL FOR REVISED TEST PROGRAMME

According to the above remarks and comments and with the aim of
keeping the laboratory model test program within the time and

cost Limits agreed upon in the contract we propose to reduce the
number of tests somewhat. With the present tsst rate we expect to
be able to conduct 8 to 10 tests in addition to the 8 tests alresdy
carried out on West Delta clay from Stratum II and III.

So far a series of static, constant rate of displacement ftests

and 3 series of multistage cyclic tests at moderate static Load
tevels have been carried out. These tests inciude also degradation
testing.

Ye propose fto concentrate on evaluation of static cwge@!reLaxeti
and "cyclic creep" at high statit toad levels cambined with culi
toading during the next series of testsz., The folltowing test program
is proposed:

- 2 to 3 creep tests on material from Strata I and ITI

- 4 multistage cyclic tests at .50 and .75 =t c
two tests on material from Stratum IT and two an m
from SBtratum III.

- & stormloading tests on material from Stratum II and III.




{see Table 1) the major deviation is the elimination of tests on
material from Stratum I. It would in our cpinion certainly he i
advantageous if this Stratum could he investigated as well

Nevertheless, we feel that since the major part of the p
capacity will be Llocsted to the Lower parts of a pile, a
for soil conditions similtar to the West Delts =site, the da
from Stratum I will have less importance compared with the data .
from the two lower Strata. The reviced program is shown in Table 2.

Ve are also confident that load-displacement and degradation para-
meters can be extrapolated from the results of the tessting of the

lower Strate II and III without introducing serious errors in the

evaluation of the overall program.




TABLE 1 Preliminary and tentative model pile test program proposed
in the "Final Report® of the Planning Study.
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Test type Consolidation Number Test details Comments
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TABLE 2. Revised test program per end of July 1982, (F=Test alresady
finished, N=Test not uyet finished) .
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Test type Consclidation Number Test details Comments
stress, kPa of tests .
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