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DISCUSSIONS

Experimental study of axial behaviour of tapered
piles: Discussion’

Bengt H. Fellenius and Ameir Altaee

The authors present test data and analysis from testing téghe;rile the pile and the measuwementswill remain under
pered piles in a 1.5 m high and 1.5 m diameter cylindricalthe influenceof theresidualload. If the gaugeshadbeenze
test chamber lined with an “air bladder” enabling the lateralroed immediatelyon placing the testpile in the chamberand
stress to be increased. No similar arrangement is used to iteforethe sandwaspouredaroundthe pile, thatis, whenthe
crease also the vertical stress. This creates a soil that lsadin the pile truly was zero,thenthe loadin the testpile
highly overconsolidated. atthe stat of the test(the residualload) could havebeenac-

The authors state that the test arrangement does not represuntedfor.

sent the state of stress along a prototype pile. The discussersThe authorsdo not recognizethatin a zoneof severalpile
agree. However, the authors also state that the purpose of tigametersabovethe pile toe, the loadin the pile andthe unit
device (the testing chamber) “is to model the state of laterashaftresistanceare affectedby the conditions at the pile toe
stress [against the pile] along different “segments” of the(for reference,see Altaee et al. 1993). The height of this
plle...". If this means Clalmlng that the state of lateral StreSSZonecan be aboutthreeto five p||e diametersThe diameter
against the model pile would be similar to the state of stresgf the model piles rangesfrom 152 mm to 203 mm. At best,
against a real (prototype) pile, the discussers disagree.  therefore,only abaut one-third or one-guatter of the length

Inflating the lining bladder compresses the soil and in-of the model piles near the midpoint can be assumedo be
creases the stress acting against the pile (placed in the cengmewhatindependentf end effects.

of the device). The authors appear to assume that the distri-

bution of the so imposed stress is lateral and uniform. Howing on therim of the cental hole of the 19 mm thick plate
ever, the soil will not move uniformly and it will not only

horizontallv. Th 1 also b q coveringthe surfaceof the sand This plate hasan outer di-
move horizontally. 1here will aiso be an upward COmponent, ,aiar6f 1.5 m and a centralaccesshole 0.397 m in diame-

near the pile head and a downward component near the pi &r. The maximumtestload wasabout45 kN. The discussers

toe. These movements will both cause stress rotation in th&sagreewith the authors’statementhat the plate would be

soil adjacent to the pile and impose load (residual load) i 4" the authorshave not recognizedhat asthe load s ap-
the pile. The stress against the pile will therefore vary alon lied, the plate bends upward, which allows the sard near

the pile. Moreover, the resulting increase of density canno! he pile headto dilate ard to releasesomeof the imposed

be uniform. confining stress(releaseoccus alread/ at very small move-

mc\)/éilgleniléeis;‘:l?}’?e, ttQSGt g#:;#tirﬁa:ﬁtd Esetﬁ”eguraerédszﬁgu;?gu %ﬁert). When the bladder-imposedateral stressincreases,
P P e overall pile resistancancreasesrequring a largerload

:)heerirﬂgeﬁtsiv::ha?ﬁsirﬁrm%rﬁae% %?)(712 Bizli(\alg ?Eg%?a'g ntgeolmt teh);’[o movethe pile. As the testprogresseseachload increment
sand has a pronounced effect on the state of stress in ﬂlgncreasesthe upward bending of the plate, which progres-

sandandin the pile. The authors’ arrangement will have had fﬁg%’;g\:ﬁﬁﬁg&ié\g rt:r?]éﬁgﬁgi\}{ﬁ;ﬁ%ﬁa&gﬁﬂ; ;:ﬁgé
the effect of introducing additional load, i.e., residual load, y

in the pile. For information on residual load, see Nordlund"Jllorlgthe upper portion of the pile is smallerfor the testsat

(1963), Hunter and Davisson (1969), Altaee et al. (1993)Iarger confining stressthan for those at smaller corfining

and Fellenius and Altaee (1994). stress. .
The authors report that all strain gauges were zeroed be- 1he loadng tests produced load—-movementrelations

fore the start of each test, but they do not explain why. How that fannned out in a seriesof slightly curved lines. No

ever, zeroing the gauges does not remove the residual load jdication of ultimate resistancés apparentn any one of the
tests. To obtain one, the autlors applied the limit load

criterion proposed by Davisson (1972) (the authors
Receited May 27, 1999. AcceptedSeptembetrL6, 1999. mistakenly make referenceto Davisson1970). The authors
. do not say why this criterion and not someother, say 10%
B.H. Fellenius and A. Altace. of the pile toe diameter,would be the pile capacity to apdy
1010 Polytek Street,Unit 6, Ottawa, ON K1J 9H8, Canada. in the authors’ comparisonsof the test results. Also, the
1paperby J. Wei and M.H. El Naggar.1998. _shapeof f[he Ioad—m(_)vementkjryeof ,'Ehe stre}ightjshaftpile
, , is devoid of a sign of *“failure,” showing instead a
CanadianGeotechnicallounal, 35(4) 641-654. continuous increase of resistartbeoughout the test (Fig. 5b).
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Reactionto the appliedpush load was obtained from pull-




Discussions

This indicatesthat toe resistanceis an appeciable portion
of the mobilized resistance. The measured values,
however, show only a small toe resistage of the straight-
shaft pile. This is entirely consistentwith the presenceof
residualload, causingthe measurementso purport a larger
than actual shaft resistanceand smaller than actwal toe
resistance.

Consideringthe undeterminedinfluence of nonuniform
density, residualload, end effects,and bendingof the cover
plate, the circuitousdistribution of unit shat resistancgthe
autlors call it “unit load transfer”) shown in Figs. 8-11 is
not a surprise.

Evenif theauthorshad beenableto corsidertheinfluenc
ing factorsmentioned the analysisof the resultsof the suo-
ject tests can only be correctly performed with due
considerationto steady-stateprinciples, where the dilation
and contraction of the highly overconsolidategard are dis-
cussedn relationto the distanceto the steadystateline (see,
for example,Altaee and Fellenius1994).

In discussingthe testresults,the authorssuggesthat (1)
“arching” occured in the sal aroaund the tapeed piles but
not around the straight-shafpiles, and(2) “at high confining
pressures..crushing [of sand grains] becomesthe unique
mechanisnof failure..”.

The authors’ conclusionsinclude the unmeritedandirrele-
vart recommendatiorthat the tapered length of real piles

should be restrictedto an upper length of 20 pile diameters

(the model piles had a length of 10 pile diameters)and the

erroneousnotion that the test resultsindicate the existence

of critical depth
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The conclusion of the discussers is that the test results are
affected by various controlling factors that are not accounted
for and therefore the authors’ discussion and conclusions are
not persuasive.
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