KASAKCTAH PECTTYBITUKACHI BIJTIM XXSHE FblfllbiIM MUHWUCTPIIT

N.H. TYMUNEB ATbIHOAFbBI EYPA3UA ¥NTThIK YHUBEPCUTETI

YATTbIK ‘$’

B GUNBEPCUTETT o eamaanr cevec

CTyoeHTTEP MEH Xac fanbiMaapabiH,
«FbINbIM XXOHE BUJ1IM -2016» atThl
XI Xanbikapanblk fblfibiM1 KOH(OEPEHLNAG

BAAHOAMAIAP XXUHAFbBI

CBEOPHUK MATEPUAJIOB

X| MexxgyHapoaHON HayYHOW KOH(EPEHLN
CTY[EHTOB N MOJIOAbIX YYEHbIX
«HAYKA N OBPA30OBAHME - 2016»

PROCEEDINGS
of the Xl International Scientific Conference

for students and young scholars
«SCIENCE AND EDUCATION - 2016»

2016 xbin 14 cayip
AcTtaHa



KA3AKCTAH PECIIYBJIMKACBHI BIVIIM K9HE FblJIBIM MUHUCTPJII'T
JLH. 'YMUJIEB ATBIHJIAT'BI EYPA3UA YJITTBIK YHUBEPCUTETI

CTyaeHTTep MEH 7Kac FAJbIMIAP/IAbIH
«F'BbLIIBIM XKIHe 0istiMm - 2016»

atThl X| XaabIKapaablK FbLIBIMH KOH(epeHIUsIChIHbIH
BASTHIAMAJIAP ) KUHAT bBI

CBOPHUK MATEPHUAJIOB
X1 MexayHapoaHoil Hay4HO# KOH(pepeHun
CTYACHTOB M MOJIOABIX Y4EHBIX
«Hayxka u oopa3zoBanue - 2016»

PROCEEDINGS
of the XI International Scientific Conference
for students and young scholars
«Science and education - 2016»

2016 xb1a 14 cayip

AcTaHa



90K 001:37(063)

KBXK 72:74

F 96

F96 «Fbuibim koHe Ourim — 2016» arTel CTyAGHTTEpP MEH Kac
ranbiMaapaeiH X1 Xanbik. Feul. KoHD. = XI Mexa. Hayd. KoH}. CTYIAEHTOB U

Mononblx ydyeHbix «Hayka u oOpaszoBanme - 2016» = The XI International
Scientific Conference for students and young scholars «Science and education -
2016» . — Acrana: http://www.enu.kz/ru/nauka/ nauka-i-obrazovanie/, 2016. — ....
0. (Ka3ak1ia, OpbICIIa, aFbUIIIBIHIIA).

ISBN 978-9965-31-764-4

XKvHakka CTYJIEHTTEP/I1H, MarUCTPAHTTAP/IbIH, TOKTOPAHTTAPABIH JKOHE Kac
FAJIBIMAP/IBIH KaPaThUIBICTAHY-TEXHUKAJIBIK KOHE TYMAHUTAPJIBIK FHUIBIMIAPABIH
©3EKTI Macesesiepi OoibiHIIa OastHaaMalIaphl €HT131ITeH.

The proceedings are the papers of students, undergraduates, doctoral
students and young researchers on topical issues of natural and technical sciences
and humanities.

B C60pHI/IK BOIILIM JOKJIaAbl CTYACHTOB, MAruCTpaHTOB, JOKTOPAHTOB H

MOJIOABIX YUYEHBIX MO AaKTyaJIbHBIM BONPOCAM €CTECTBCHHO-TEXHUYECKUX  H
I'YMaHUTapPHBIX HAYK.

DO 001:37(063)
KB 72:74

ISBN 978-9965-31-764-4

©JI.H. I'ymunes areingarel Eypasus
VITTHIK YHUBEpcUTeTi, 2016



PETyIATOp TeMIleparypsl 00OrpeBaeMoOil cpeabl IMOCle PEeKylMepaTHBHOTO TeraooOMeHHuka [1].
[IpropUTETHBIM BBIOOPOM SIBIISIETCS PETYNATOP pacxoja OTOIUICHHS, TaK Kak IMpu OOJBIIMX
TEIUIOBBIX HAarpy3Kax W BBIHYKJICHHOM TIOHMKCHHHM pPacxoja BOJbI TMOJ00HOE perylupoBaHUE
MO3BOJISIET COXPAHUTh SHEPreTHYEeCKHil mnoTeHuuan ropona. I[Ipm BHEMITATHOM MOBBIIMICHUU
TEMIIEPATYPHI BOJBI B MOJAIOIIEM TPYOOIIPOBOIE BBIIIE HEOOXOIUMOM MO MPOEKTY HE MPUBOAMT K
HapyLICHUIO pexuma oTorieHus. Kpome Toro, peryiasitop OTOIUIGHHS IPH pacuere OTIIyCcKa
TEIJIOTHl 10 COBMECTHOM Harpy3ke MO3BOJSET OPUEHTUPOBATHCS HA THUIOBYIO OTHOCUTEIHHYIO
sennunHy (Qrp. P"/Q’ o)1, KOTOpas MOXKET ObITh PA3IMYHOMN.
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1. Introduction

Development of high-rise buildings and constructions in complex of hydro-geological
condition of some regions of Kazakhstan requires reliable design of foundation, this leads to
improvement of the geotechnical Standards. Nowadays many international projects are realized in
Kazakhstan, this demands to using international Standard, moreover, for realization unique project
is required using leading foreign high-tech, economic, ecological and energy-efficient technology,
including technology for pile installation, equipment for geological investigation, as well as
laboratory testing. Unfortunately, present Standards are confined application of modern technology
of pile foundation installation, indicating incomplete usage of advanced technology. So necessities
are occurred for scientific reasoning and using of traditional and international Norms give or take
geotechnical situations [1]. The results of research will directed to modernization of the Kazakhstan
Standards and oriented to advanced geotechnologies adaptation.

2. Static load test regarding GOST 5686-94 (Kazakhstan)

Static tests of piles considered regarding requirement GOST 5686-94 «Soils. Field test
methods by piles»(Kazakhstan).

So configuration for static pile test must include as follows: device for loading of pile (jack);
bench system for feeling of reaction force (system beam with deadmans); device for determination
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of displacement piles in test (bench system with gage). Device for loading pile must provided
coaxiality and central transference of loading for pile, capacity of transference of loading in discrete
steps, constant pressure on each step of loading.

Displacement axial of testing pile must to be at least 3d but more 1,5m till deadman. Device
for determination of displacement of piles (deflectometrs) must provided measurement inaccuracy
not more 0,1mm. Quantity of devices must to be at least two which to adjusted symmetric at equal
distance (not more 2 m) from testing pile.

Displacement of piles determined as arithmetic mean value of all devices. Steel wire of
diameter 0.3 mm used on measurement by deflectometrs. Of the beginning of measurement steel
wire must be pilot strain on 2 days by load 4 kg.In the testing load on the wire must be 1-1.5 kg.

Measurement range and scale factor of pressure gauge which used for determination load for
pile selected relation from maximum load for pile in pile testing. Loading of pile tested even load,
without blow value of load installed by program of testing and equal not more 1/10 from maximum
load on pile. The first three stages equaled 1/5 from maximum load on pile. Reading from all
devices determined for all stage of loading pile for measurement of deformation as follows:

- zero reading- before of loading of pile;

- first reading- after that loading;

- then serial four reading with 30 min of interval,

- then through horally till stabilization of deformation.

The criteria of stabilization of deformation in testing are velocity of pile settlement on
loading than value not more 0.1 mm for last as follows:

- 60 min if occurred sandy soil, clay from dry slag till flexible consistent;

- hours of observation if occurred clay from bumpless consistency till fluidity.

Value of loading must to be which value of settlement of pile at least 40 mm.

The maximum loading not increased of calculating resistance of pile in retesting. Maximum
load should not exceed calculation resistance of pile on material at control pile test. Unloading of
pile executed after maximum loading step by step Measuring is determined immediately after each
step of wunloading and after 15 min of observation by devices for measurement
deformation.Observations of the elastic displacement of piles should be carried after complete
unloading during 30 minutes with sandy soils, 60 minutes for clay soils. Test registered and results
of pile test formed of graphs which showed dependence settlement of pile from load.

3. Static load test on construction site in Astana according ASTM

Construction site located at South-East part of capital of Republic Kazakhstan. Territory of
Astana city arranged in Kazakh shield so territory isn’t seismicity. Construction site located at
South-East part of capital of Republic Kazakhstan. Territory of Astana city arranged in Kazakh
shield so territory isn’t seismicity Loam, clay, eluvial formation presented by loam with inclusion of
gruss and ballast stone, sandstone, siltstone. Geology-lithologic cut of construction is Groundwater
of construction investigation dissected by all bore hole in depth 1.2-2.3 m, absolute note of
sustained level is 349, 40+347, 70 m.

Permeability coefficient for precipitation as follows: for alluvial loam and clay —
0,53m/day;for gravel soil- 55,5 m/day;for eluvial loam— 0,0094 m/day; for crashed stone - 0,21-
1,66 m/day.

A static pile test of steel H-piles was carried out after the "rest” of pile after driving.Results
of static test of steel piles before heightening of pile length shown in Figure 1.

4. Discussion

Technical specificity of ASTM D1143/D1143M-07 has some differences with national
Kazakhstan standard GOST 5686-94. Some devices and control equipment didn’t use by
requirement of GOST 5686-94 “Soils. Field test”. In practice requirements by American Standard
showed that results of test more safety. Because use many control equipment and devices for
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Figure 1. Graphics of dependence of settlement S from load P

Forloadabove 1000kNmustbe useddynamometer for measure theforce. Measurement
accuracy should not be below 0.01 Py Dynamometer allows to compensate forpossible errorsin
the hydraulic systemand promptlyremove it. Also safety increase consequence testing accuracy
because have additional system of determination load. Transducer of axled displacement installed
on the top of pile of therequirementsfor the measurement accuracy are same regarding GOST and
ASTM.

ASTM recommended indicator of displacement but GOST recommended indicators,
deflectometers with registration ofthe results of measurements ondevices forautomatic recording
ofdeformation[3]. However as opposed to GOST, ASTM provided reserve system of
axialdisplacement batter level, laser level meter and steel wire attached of top of pile.Use of
thereserve systemmakes measurementsmore reliablebecausethe main system insuredin case
offailure of this system.

In some casestransmitters ofaxial displacementpiles can show multidirectional
displacements that explain as follows: nonparallel beam and horizontal plane ofthe piletop;
misalignment of jack and pile; lack of support of jack.

But GOST 5686-94 doesn’t give instructions in this case. ASTM prescribes that need lateral
displacement transducer installed before beginning test for following of monitor of eccentric loads
when center of load transfer displaced to axis of pile and balanced by calculation methods. This
requirement helped exclude incorrecttest resultsorfailure. ASTMprovides forthe installation of
twoindicators ofdisplacement on theopposite sides of thepile ormonitor of scale which attached for
pile by theodolite. Envisage accuracy is about 2.5 mm. Also mandatory requirement regarding
American standard provided jack with floating support for reducingthe radialload onrod.

Axial displacementtransducerused for measure displacement bottom of pile. So we get
compression of pile and elasticityofthe material during unloading. This measurement can more
correct determine settlement of ground and if pile have voids measurement help to find real
settlement of ground from pressure of unsound pile.

For the purposes, ASTM proposes to use a system of measurement of the indicator
displacement, installed on top of the pile.

In case of not axial device installed device of two rods and indicators at the same
distancefrom the axis ofthe pile oppositelyto one another. Pipe is equipped for rods in which they
can move freely inside. The pipesare installed in theholebefore fillingitwith
concrete.Pipesshouldrest againstthe platefixedto thepile.

Force transducer to measure the lateral resistance pile used to measure the friction force on
his side the entire length of the pile. Thus, we can determine the distribution of the lateral resistance
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of piles. GOST requires that need static load tested for determination integral characteristics of
lateral resistance of pile.

However, thesetestsare cumbersome anduneconomicalcomparedwith
thetransmittersaccording to ASTM.

5. Conclisuion

Since 1994 year Kazkhstan Standard has not changed, ASTM standard was updated
in 2007, and therefore takes latest developments in technology and technical terms and provides for
the use of more modern equipment [4].

The analysis in the article shows that the tests with ASTM makes them more reliable
and gives detailed information about the process of testing and the results.

Actual question today is to update the national standards, harmonization with
international standards.The introduction of innovations described will avoid making wrong results
of test. Along with TC55 work Design Academy “KAZGOR” (Kazakhstan) conducts research on
the existing international experience of echnical regulations to ensure the safe construction
processes and productsAnd members of these Committees registered that in practice tester
sometimes has situations when make wrong design because in normative isn’t detailed information.

ASTM showed new improvement in pile tests. Method of pile testing regarding
Kazakhstan Standard comparison with American Standard it is becomes obvious disadvantage.

Unfortunately, present Kazakhstan Standard are confined application of modern pile
technology and big difference between experimental bearing capacity obtained by static loading test
(SLT) and design value obtained by Kazakhstan Standard indicated incomplete usage of modern
pile technology technology. And so research of advanced pile technologies w is very important for
the feature Kazakhstan geotechnic development.
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B coBpeMEHHOM CTPOMTENLCTBE IMIMPOKO HCIOJIB3YETCSI MOHOJIUTHOE JOMOCTPOEHHE. DTO
KOMIUIEKC pou3BoACTBKYyEeHHBIX paboT, KOTOPBIM MPOXOAUT HETOCPEICTBEHHO Ha CTPOUTEIBHON
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