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Abstract. The purpose of the scientific work is comparative analysis using Static compression load test (SCLT) and
Dynamic load test (DLT) methods to determine of bearing capacity of pile foundations in difficult soil ground. Mega
project is the construction site of Cargo offloading facilities (COF) in Atyrau region. In project used 2 consists module
piles. Precast concrete module piles have 16 meter piles and 11.5 meter (9.5 m) piles with joint a total length of 25.5
m and 27.5 m, cross section 40x40 cm. The design of pile foundations was carried out in accordance with the require-

ments of regulatory standards. DLT testing method is also need for assessment of bearing capacity for module piles.
Numerical modeling of piles was carried out in the Plaxis 2D program. The interaction of module piles with difficult of
soil ground of West Kazakhstan is presented.

Keywords: module pile, load, settiment, tests, bearing capacity, Static compression load test, Dynamic load test, nor-

mative standard, numerical modeling.

Introduction

Berthing facilities (COF) occupy the area with
plan dimensions 281x660 m. The projected area of
berthing facilities ensures creation of berthing area of
construction support base. COF construction consist
of pile driving and installation of piles for head walls
and unloading platforms, mechanical dredging in
front of the retaining walls to the design depth, and
also in embankment pitching.

Application of piles in difficult engineering and
geological conditions requires the development of
the most optimal calculation methods.

This working plan (WP) is driving operations of
precast concrete piles consists of two segments, seg-
ment 1 and segment 2 are interconnected that sup-
ply the segment 1 length 16 m, segment 2 lengths 9.5
and 11.5 m, the total lengths 25.5 and 27.5 m, the re-
inforcement diameter of 8 mm with a cross section
400x400 mm [1-5]. Technical characteristics of piles
presented in table 1.

In figure 1 presented driving module piles in dif-

ficult geological conditions.

Research methods

There are presented several methods using in
construction site COF in Atyrau region.

Testing of piles for loading and unloading static
and dynamic tests was carried out according to the
program in accordance with the requirements of the
standards [3-7]. For composite pile No. K-3, the load
was 1,639 kN (equal to 125%), and for other piles, the
maximum load was 3,278 kN (equal to 250%) of the
workload [8].

Result and Discussion

Module piles have several results No. TR-03,
No. TR-02 and No. TR-01.5, the curve line in the
«Load-Settlement» there is a change in the trajec-
tory of the curve of composite piles No. TR-02 and
No. TR-03, characteristic of the stage resistance is to
creeping soil.

For comparison, data from field studies and nu-

Tablel - Pile information

Pile Pile 1 Pile 2 Pile 3
Cross section, cmxcm 40x40 40%40 40%x40
Pile length, m 25.5 27.5 25.5
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Figure 3 — Results of SCLT and Dynamic load test
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merical modeling were obtained. length of 22 meters

Vertical movement isolines for composite piles The piles had a settlement of 30.58 mm, and with
with a length from 22 meters to 27 meters (Pile 22 m | a maximum length of a composite pile of 27 meters,
— Pile 27 m) (Figure 5). the settlement was 25.43 mm (Figure 6, table 2).

The superposition of lines there is change in the The results on the ultimate resistance of piles to

trajectory of the curve depend on pile. A pile with a | the indentation load under the influence in which
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Figure 4 — Load-Settlement graph
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Figure 5 — Vertical movement isolines of pile
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Figure 6 — Vertical movement (Pile 25 m)

the tested pile received 16 mm of precipitation can be
seen in Table 3.

Conclusion
The estimated bearing capacity of the driven pile

Table 2 — Analysis of complex tests and calculations
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with a cross section of 40x40 cm and a length of 25 m
was 2400 kN, which confirms the sufficient bearing
capacity of the foundation soils for piles of this depth
of immersion.

The method of testing composite piles by the
SCLT method is demonstrated in accordance with
normative. Module piles by the SCLT method, results
are 2,067 kN, 2,042 kN and 2,333 kN, respectively, for
pile lengths from 23 m to 26.75 m, and these values do
not exceed the values of the maximum bearing capac-
ity according to the Davisson limit limitation method.

According to the research results, the similarity
of the obtained data on SCLT and DLT methods (after
CAPWAP interpretation) was revealed and minor de-
viations of DLT from SCLT equal to 7% were found,
which does not worsen the quality indicators.

As a result, vertical displacements for composite
piles with a length of 22 meters to 27 meters (Pile 22
m — Pile27 m) from 25 mm to 30 mm were determined
with a fixed draft of 16 mm was compared.

FS (safet Settlement, Bearing capacit Bearing capacit
UEESIEEEED coemsficien‘:) mm befire I:S ! aftger FF; ! %
SCLT (Ne. TP-02) ASTM 1.2 22,91 2480 2067 100
SCLT (Ne. TP-03) 1.2 = 2450 2042 99
DLT (Ne. B-38) ASTM 2 18,18 4471 2236 109
DLT (Ne. G-26) ASTM 21,30 3904 1952 95

Table 3 — Results of loading piles

Ne Number of piles Results of loading piles
1 pile 22m 1727 kN
2 pile 23m 1815 kN
3 pile 24m 1883 kN
4 pile 25m 1975 kN
5 pile 26m 2139 kN
6 pile 27m 2229 kN

Acknowledgments: This research has been is funded by the Science Committee of the Ministry of Education and Sci-
ence of the Republic of Kazakhstan (Grant No. AP13268718. Development of an innovative methodology for determining
the bearing capacity of micropiles by bi-directional static load).
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*aemop-koppecrnoHOeHm.

AHOamna. folabiMu HYMbICMbIH MAKcameol — Kypoesi monelpak #ardalieiHOa KadanapobiH ipeemacmapsiHelH Kemep-
2iw KabinemiH aHblKkmay ywiH cmamukanelk coiHaK (SCLT) xaHe OUHaMUKabIK #ykmeme coiHaFol (DLT) adicmepiH
K0s10aHa ombipbin canbicmolpMasnsl manday emkisy. Mezaaxcoba — Ameipay 06:bicbiHOaF6I ¥ykmepOi mycipy 6olbiHwa
Kypbineic anarel. obada 2 modynedik Kadanap nalioanaHsindel. Kypama 6emoHHAH xacanraH mooynslik Kadanap-
0a 16 mempnik Kadanap #caHe Kocoimwa 11,5 mempnik (9,5 m) kadanaposiH ycannel y3eiHObIFbl 25,5 m #caHe 27,5 m,
KendeHeH Kumacs! 40x40 cm bap. KadanaposiH ipzemacmapsiH ¥obanay Hopmamusmik cmaHOapmmapoelH manar-
mapbiHa calikec xy3ezae acwlpblndel. DLT ceiHay adici MoOynblik KadanapobiH YK KemepeaiwmiziH 6aranay ywiH de
kaxcem. Plaxis 2D 6ardapaamacsiHOa Kadanapobl caHObIK Mmodensdey xcypaisindi. bameic KazakcmaHOa opHaAnacKkaH
MOoOynbOiK KaodanapobiH HaHe Kypoesni moneipak #ardalinapbiHHbIH apacbiHOa e30pa apekemmecy MexaHU3Mi yCoi-
HbI/FAH.

Kinm ce30ep: modyndik Kadanap, Hykmeme, omblpybl, CbIHAY, HYK Kemepaimizi, CmamukKasbelK ColHaFbl, OUHAMUKA-
/IbIK CbIHAFbI, HOPMAMUBMIiK cmaHoapm, CaGHObIK MoOesnboey.

AHQU3 KOMIAEKCHbIX ucnbimaHuli MO(’yIIbeIX ceali 8 CAOMCHbIX 2PYHMOBbIX ycsnoeusax
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AHHOmMayus. Lensto Hay4yHoU pabomel A6aA5emcsA cpasHUMesnbHoIl aHAAU3 € UCMO163080HUEM MEMOO08 CMamu4ecKo-
20 ucnbimaHus (SCLT) u OuHamu4ecko2o ucneimaHusa Ha Haepy3Ky (DLT) 015 onpedeneHus Hecyuieli cnocobHocmu ceali-
HbIX hyHOAMEHMOo8 8 C/I0HCHbIX 2pyHMOBbIX ycnosusx. Meaanpoekm — 3mo cmpoumesnbHAs NaA0WAoKa o pasepysKe
2py3o8 (COF) 8 Amebipayckoli obnacmu. B npoekme ucnosb308aHbl 2-Mo0ysbHble cau. ModynabHble ceau u3 cbopHo20
wenezobemoHa umerom 16-mempossie ceau u 11,5-mempossie (9,5 m) ceau co cmoikom obwieli dnuHol 25,5 m u 27,5
M, nonepevHoim ceyeHuem 40x40 cm. lMpoekmuposaHue cealiHbix hyHOameHmMoe bbiao 8bINOAHEHO 8 cOOM8emcmauu
¢ mpebo8aHUAMU HOPpMamusHbsix cmaHoapmos. Memod ucrnisimaHus DLT makxie Heobxodum 08 oueHKU Hecyujel
crnocobHocmu mooynbHebix ceali. [TposedeHo YucneHHoe modenuposaHue ceali 8 npoepamme Plaxis 2D. [TpedcmasneHo
e3aumooelicmaue MoOysbHbIX c8ali CO CAAOHHbBIMU 2PYyHMOBbLIMU 2pyHMamu 3anadHozo KaszaxcmaHa.

Knroueseole cnosa: MOdyﬂbHGﬂ C8aA, Haepy3Ka, 0Ca0Ka, ucnbIMaHus, HecywaAa crnocobHocmob, cmamu4eckue ucneima-
HUS, OUHAMUYeCcKue UCrbIMaHus, HOpMGmUBHbIU cmaHdapm, YucrneHHoe MO@EHUPOGGHU&
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ronal

9aebu pefakTopnap — JintepatypHble peaakTopb|
P.C. UckakoBa, K.K. CaragueBa
KoMnbtoTepnik axapnay xasHe bettey — KOMMbOTEPHbIA An3aiH 1 BEPCTKa
M.M. Y1ebaes, Y.E. Antaitbaesa

XapbIKKa LUbIKKAH KYHi
Miwimi

Kenewmi, 6.1.

TapanbiMbl

Tancbipbic

NHpekci

15.06.2023
60x84/8
23,3
300
136
74379

Jlata BbIxoa B CBEeT
Mopmart

06bem, n.n.

Tupax

3aka3s

NHpekc

JNeKTPOHHbIN CanT XypHana: http://tukstu.kz/

E-mail pegakuuu: rio_kstu@mail.ru
OtneyataHo B Tvnorpacpum HAO «KaparaHauHCKUiA TEXHUYECKUIA YHUBEPCUTET MMeHN AbBbliikaca
CarnHosa». Aopec tunorpacum n pegakumn: 100027, r. Kaparanga, np. H. Haszapbaesa, 60.



