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engineering-geological condition of Kazakhstan

Abstract. The paper considers the testing of pile foundations for continuity at Atbasar
pipeline facility. For testing monolithic concrete and reinforced concrete structures, a
variety of the pit (pile integrity test) method is used — low-deformation dynamic tests.
This is the most modern technique in the world practice of recent years. It allows you to
check the continuity of all types of monolithic concrete and reinforced concrete structures,
including concrete (reinforced concrete) piles, to identify defects in them. Based on the
obtained pile data, as a result of testing for the continuity of foundations, the number of
non-defective piles and defective piles are reflected, and solutions are proposed to ensure
the reliability and safety of the pipeline operation. A total of 10 bored piles, which were
located in 4 separately standing foundations, were investigated in the work. The results
showed that 3 piles could have defects in the form of cracks or narrowing of the cross-
section of the bored piles.
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Introduction

For many years scientists have been studying geotechnical problems associated with
the railway [1]. Particularly important is the quality construction of elevated structures over
railroads. It is very important in this case correctly and qualitatively build the foundations for
these structures.

In Kazakhstan, the actual problem is the main track at the intersection of the railway with
the highway, which lead to accidents and other risks.

The construction of overpasses serves not only for the safety and reliability of main roads,
but also for the operation of communications.

Tests of piles integrity were carried out at the construction site is “Reconstruction of the Heat
Supply Network Over the Railway Line in Atbasar” [2].

According to the geological conditions, the soils are weak. Bored piles were used in the
project. 10 bored piles with a diameter of 300 mm were subjected to tests.

The purpose of the tests is to determine the depth of immersion of piles and to identify
defects. Tests of piles for continuity were carried out in accordance with the requirements
regulated by standard [3-4].

The work of checking of piles integrity by a non-destructive method is divided into two
stages:

— testing of piles at the construction site;

— interpretation of the received information with the help of special software.
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The pile tests were carried out on August 14, 2018. The outside air temperature at the time
of the test was +30°C. Figures 1 and 2 illustrate the construction site.
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Figure 1. General view of the construction site
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Figure 2. General view of the site
Research methods

Pile test’s is a user-friendly, highly flexible solution for testing a large number of deep
foundations quickly and accurately [5-7].
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The principle of this method is based on recording the parameters of elastic waves generated
in the monitored objects (piles) by means of an impact pulse, transmitted to the pile face [8-9].

The method involves:

- performing a mechanical impact with a hammer, carried out in parallel to the longitudinal
axis of the pile parallel to the longitudinal axis of the pile;

- measuring, by means of a sensor (accelerometer) mounted on top of the pile, the amplitude
of the vibrating wave induced by the impact sensor (accelerometer) installed on top of the pile,
measuring, through a sensor (accelerometer), the amplitude of the vibrating wave induced by
the impact.

Calculation of the distance L from the point of reflection:

—either the duration of the reflected longitudinal wave from the time domain of the signal (1):

L=05xCXAt )

— or frequency deviation from the time of signal reception in the frequency domain (2):

L = 0.5x% C/Af 2

Requiring little-to-no training, PET is a modular, computer-independent system that
connects to any compatible computer protocol.

The PET system utilizes the pulse-echo method [4, 5]. To test a pile, the use strikes it with
PET’s lightweight handheld hammer. The resulting signal, or reflectogram, is captured and
transferred, providing real-time information about the length and shape of the pile (Fig. 3).

Figure 3. General view of the pile grillage
Results and discussion

The modulus of elasticity and concrete density for determining the wave velocity in the case
of bored piles (and other types of piles installed in situ), it is recommended to use modulus and
density values based on experimental studies (actual values at the time of testing) in accordance
with the requirements of current regulations (fig. 4)
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Figure 4. Testing procedure with PET

Install the sensor on the head of the pile, having previously placed a connecting element that
promotes the propagation of mechanical waves. Make sure that external sources of vibration do
not make additional measurements.

Make a hammer blow on the head of the pile parallel to the longitudinal axis. Visualize and
register the signal. To obtain three signals suitable for processing in a similar way.

Table 1. Results of testing piles

No Pile Depth (m) Remarks

1 59 Crack or narrowing in cross section
C01 ) ata depth of 2.5 m

2 C02 5.6 No defects found

3 C03 4.7 No defects found

4 Cco04 6.6 No defects found

5 6.1 Crack or narrowing in cross
C05 ) section at a depth of 3.3 m

6 Co06 6.5 No defects found

7 C07 5.0 No defects found

8 53 Crack or narrowing in cross
Co08 ) section at a depth of 2.3 m

9 C09 3.7 No defects found

10 C10 3.4 No defects found

LG5 ] Ne 2/2023  -H. Tymunres amvindazor EYY xabapuivicol. TexHUKarvik 2oiAbimMIap 5kaHe mexHOA02Us. CepusiCol

ISSN: 2616-7263, eISSN: 2663-1261



Zh. Shakhmovu, G. Tleulenova

If piles that do not have access to the head need to create conditions for carrying out a blow
parallel to the longitudinal axis of the pile in the following way: make a niche in the pile shaft
and prepare a vertical surface sufficient for testing, but not less than 10x10x15 (width, length,
height) (fig.5)
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Figure 5. Vertical surface preparation
Conclusion

It can be noted that the continuity test is an important procedure for evaluating the quality
of the foundation. The test itself is a check to determine the quality of the work to be done. Due
to the results obtained it is possible to additionally recalculate and determine the final bearing
capacity of the piles.

According to the results of these tests, the following is recommended:

If necessary, in agreement with the design organization, test piles (which showed a shorter
length compared to the design one or turned out to be defective) to determine the actual bearing
capacity;

For inspection of piles that do not have access to the head is recommended excavate the soil
from the accessible side of the tested pile to a depth of 1-2m, depending on the depth of the tip
immersion.
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XK.A. Illaxmos, I.'T. Taeyaenosa
A.H. Tymunes amviridazor Eypasus yammorx ynusepcumemi, Acmana, Kasaxcman

KasakcTaHHBIH MHXXeHepaiK-Te010TUAABIK XXaFaalaapblHAa K04 KylieaepiHe apHaaraH
OypyaraH Kagaaapabl 3epTTey

AngaTtna. Makaaaga AtOacapaarbl KyOBIp OOBeKTiCiHAeri cabaKTacThIK YIIiH KadadapAblH
ipreTactapblH ChIHAYy KapacThIpbLAaAbl.

MoHoAUTTI OeTOH >koHe TeMipOeTOH KOHCTPYKLIMsAapBbIH ChIHAY YIIiH IIYHKBIP 94iciHiH Oip
TYpi KoaAaHblaaAbl (KajadapAblH TYTaCTHIFBEIH TeKcepy) — AepOopMalisIChl TOMeH AMHaMUKaABbIK
CBHIHAKTap.

bya conFpl XbBlAgapaarbl 94eMAiK ToXipuOegeri eH 3amaHayu ogic. Oa MOHOAMUTTI OeTOH
>KoHe TeMipOeTOH KOHCTPYKUMAAAPBIHBIH OapABIK TYypAepiHiH, COHBIH illiHAe OeTOH (TeMipOeTOH)
KadaJdapAblH TyTacTLIFBIH TeKCcepyTe, 04apJarbl akaydapAbl aHbIKTayFa MyMKiHAIK Oepeai.

Kagasap Ttypaanl aablHFaH MoJiMeTTep HeTidiHAe ipreracrapAblH Y3AiKci3airine Ttecriaey
HOTIKeCiHAe akayabl Kajadap MeH akayabl KajadapAblH CaHBl KepceTideAi >KoHe KyOBIpABI
naiigaAaHy/blH CeHIMAiAir MeH KayiIlci3AiriH KaMTaMachl3 eTy YIIiH IIelliMAep YChIHbLAaAbL.

TyiitiH ce3aep: Tecrizep, scrakaga, Aepopmanus, jedexrisep.

XK.A. ITaxmos, I.'T. Taeyaenosa
Espasuiicxuii nayuonarvnviii ynusepcumem um. A.H. ['ymuresa, Acmana, Kasaxcman

MCCAEAOBaHI/Ie 6ypOHa6I/IBHbIX CBall Ha CIIAOITHOCTD AOPOKHBIX CMICTE€M B MHXXK€HEePHO-
reoaA0rmiecKmnx yCca0Bmsix Kaszaxcrana

Annortarnms. B craThe paccMaTpuBaeTcs MCIIBITaHUE CBalfHBIX (PyHAaMEHTOB CILAOITHOCTU Ha
TPyOOIIPOBOAHOI Marucrpaau s r. Atdacap.

AAs VCHBITaHUS MOHOAUTHBIX O€TOHHBIX M >KeAe300eTOHHBIX KOHCTPYKIIMII ICIIOAB3YeTCs
Pa3sHOBMAHOCTh MeTOJa KOTJOBaHa (IIpoBepKa 11eAOCTHOCTM CBall) — AMHaMMYeCcKye VICIIBITaHUs C
HUBKO Aedpopmariyer.

DTO camasi cOBpeMeHHas MeTOAMKa B MMPOBON IIpakTHKe IocaeaHux AeT. OHa II03BOAseT
IIPOBePUTH I1eA0CTHOCTb BCeX TUIIOB MOHOAMTHBIX OTOHHBIX M >KeAe300€TOHHBIX KOHCTPYKLIMIA,
BKAIOuYasi OeTOHHBIe (3keAe300eTOHHBIE) CBal, BEISIBUTH B HUX AeeKTHI.

Ha ocnoBanmum rnoaydeHHBIX g4aHHBIX O CBasX, B pe3yAbTaTe TeCTMPOBaHMS Ha HeIIPephIBHOCTD
JpyHAaMEHTOB OTpakaeTcs KOANdecTBO Oe3AedeKTHBIX cBall 1 Ae]eKTHBIX CBall U IIpejaaraloTcs
pellenus A4s obecriedeHNs HaAe>KHOCTY 1 0e30I1aCHOCTH 9KCIlAyaTaluy TpyOOIIpoBoJa.

Karouesnbie caoBa: TecTsl, 5cTakaga, Aepopmanyis, AepeKTsl.
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