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ABSTRACT :

This article investigate the effect of long installation
on the pile characteristice for cest &n-place vibro piles.
Twentey one non destructive integrity teets using the mechani-
cal impedance stoady etate dynamic method were done on 21
pilee having long installation time. All tests except one
show that the pilles coneidered to be sound. A load teet on
one pile givee gross settlement of 4 mo under 1,5 of the work-
ing load.

INTRODUCTION 3

Driving of large numbera of piles in sandy soil at Maadi
etar project, Ceiro for high rise towsrs csused a dsneificat-
ion of sand which caueed difficultiee of hard driving and long
exstracting timee ae shown in Table 1. It was believed that,
thie phanomena mey cause defects for piles and dieturbe the
freeh concrete of the pilee. Integrity non daetructive teate
ware done on 21 piles of long inetallation time to check the
homogeneity and continuity of the pilee shafte to localize the
presence of any major faults. The pilea were cast in plece
vibro type using casing closed at its end by e steel shoe with
diemater 18 (560 mm) and dapthe ware vary between 16 = to 18 m.
The soil condition at tha eite were epproximately as follows:

0-3 m: brown silty clay

3=7 pi fine oilty send

7-9 m: fine to medium eand.
9-12m: medium to coars sand.
12-16m: coarse sand and gravel.
16=-20m: medium to coares eand,

The SPT end cone teat resulte are shown in Fig.(l).

The Teat Method:

An slectrodynamic vibration motor im mounted on the head
of the pila. Thie motor ie controlled by e einusoidal current
genarator of variable frequency from 20 to 1000 Hz., The motoy,
of mass M, vibratee in the vertical plane, and importe a force
F to the head of the pils euch that ¥ M, were 1is the acceler-
ation of the mobile M. A rogulator is ussd to meintain const-
ant the force F applied to the pile, The energy trananitted
to the head of the pile travels down the pile to ths ancharge
zone at the bese,which in turn reflecte part of thies energy
back towerds the pile head. The velocity of the pile head
reeulrs from the combination of the incident and reflected
energiea. The pile head velocity ehowe very marked maxime
and minima at cartain values of frequency f.
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A velocity transducer and a recorder facilitate the ana-
lysds of ths movement of the pils head, as well as the ploting
of the- change in velocity as & function of the excitstion fre-
quency. Knowning the constant amplitude of the mpplied force
F, i1t ie poseible to calculate the mechanical admittance \_%4

for each frequency. The interpratation of the curvo‘—£4 as' a
function of freguency provides the required informatioh concer-
ning the foundation quality (enchorage, stiffrness, continuity,
presence of faults, @tc...).

Test Resultsi

——— e ——

Test results for sach pile mre given in the table of resu-
1ts and response curves are included in appsndix.

The firet greph plotted ie always the V/F value against
1000 Hz frequency scen to messurs the pile length. The verti-
cal scale 1e noted on the left hand side. The second graph ie
V/F against only 100 Hz frequency scan to messure tha flexi-
bility and the etiffness at low frequency (16 Hz). The verti-
cal scale 18 also noted at the left hand side.

In mesessing the piles, 3 parametera have been considered:

- msasurad responess compared with given length,

- dynamlc stiffnesa (in MN/mm),

- N value = 1/ Je.Ac.Ve,., which meessures the cross
asctional area and the concrete quality.

Rasponee Mesaursmants:
Pile lengths are calculated by

L = Ve (m/8)
2 AF (Hz)

whare Ve is the velocity of propagation planes weves in concrate
end AT range of frequancy measured between resonating peaka
on the reaponse trace. v

Resonance can occur from various lsvela:

- the pils tos,

- & defect such & necking, discontinuity, creck,...
- B bulb in the ehaft,

-~ poil interfaceas.

It ie usual to calculate 1 with two veluss of Ve

Ve = 3500 /s for 8 medium concrete;
Ve = 4000 m/s for & good concreta.

The piles can be clessified in two groups:

~ Those with the wesaurad lengthe besed on Ve 4000 m/a
corresponding to the previous theoricel toe piles n
1z.40, 81, 119, 127, 145, 150. 195. 197V. 234,
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- Thoea with intermadiate reflections due to soll inter-
faces which heve masked out any response from the toe:
- at 5/7 o in fins to medium sand, piles 18. 41, 151.
at 9 m in medium to ccarse eand, piles 114, 117, 118,
- a8t 13 m, anchoraege in coarse easnd and gravel, piles
3, 29. 112, 146. The pile n 2 shows & raspanss st
1.50 m corrasponding to a bad concrete at the top.

N valuea:

The thaoretical velue of N 1/ fu.Ac.Vc. where
fc¢ = concrete dansity.
Ac = croae sactional area

are celculated for two couples of valuse:

« For s poor concrete f¢ = 2200 kgju3
VG - EUm ﬂfﬂ _'?
N =820 % 10

« For 8 good concrete §fc = 2400 kgfns
Ve = 4000 m/e 2
N = 4,30 x 107

It 48 cleer that s high N value indicates & reducticn in
section and/or poor quality concrets, a low N value an oversize
section and/or above average gunlity concrate, All the teated

ilee gave normel or low N valuss except pile n 2, which has a
igh N values indicating s defect at the top of the pile. On
the othar hand, pile n 18 haa » high stiffnees value coupled
with & low N value a low N value 1nd1uat1n§ overeized shaft
(over volume of concrete poured in this pils).

Dynamic Stiffneos E™:
The dynamic stiffnesa plotted on the greaphs shows.

= Stiffnesses of aversge of 1.17 M/om ara recorded, which e
& high valus for such small diameter piles.

= The higher vslues sre found with piles having intermediste
reapongea (n 18. 41. 117) indicating overeized shaft at
thess levels.

= Pila n 2 haa tho lowest value (0.27 Mi/mm) coupled with an

intormediate response at about 1,50 n due to bad concrete
at this lavel,

CONCLUSTONS 1

The effect of long inetellation of cest in place vibro
pilss on tha pile characteristice was littles, only one pils
showe a daffect from total 21 non destructive integrity test-
ing wsing the mechenical impedance steady state dynemic taat.

An sxplenaticn msy be dus to delayed of concrete setting
due to flow of water caused by the incressing of pore water
pressure during pilling proceea, Hobb {1957) found that the
setting time of conorete may be delayed to 3 hours in his work.
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A leoad teat on pile no. 40 gave only 4 mm gross ssttle-
ment under 1.5 the working loed.
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Princf[a_'tcs of VibraEtan metha
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