.i EYPA3SUA
Y/ITTbIK

e — —
> -

i

g
CTyaeHTTep MeH Xac fanbiMaapabiH
«Fbl1BIM XX9HE BIJTIM - 2018»

Xl Xansikapanbik FelfibiMU KOHEepeHLUMUACHI

ChbOPHHR MATEPHAJIOB

Xl MexayHapogHas Hay4Hasi KoHgepeHUns
CTYOEHTOB M MONOAbIX YY4EeHbIX
«HAYKA U OBPA30OBAHMUE - 2018»

The Xl International Scientific Conference
for Students and Young Scientists
«SCIENCE AND EDUCATION - 2018»

12thApriI 2018, Astana



KA3AKCTAH PECIIYBJIMKACBHI BIVIIM K9HE FblJIBIM MUHHUCTPJIIT'T
JLH. 'YMUWJIEB ATBIHIATBI EYPA3USA YJITTBIK YHUBEPCUTETI

CTyleHTTep MEH Kac FAJbIMIAAP/IAbIH
«F'pLIBIM KoHe OistiMm - 2018»

atThl XI11 XaapikapajbIK FbLJIBIME KOH(pEPEHIMUSCHIHBIH
BAAHIAMAJIAP ) KUHAFbBI

CBOPHUK MATEPUAJIOB
X1 MexnyHapoaHoii Hay4Hoil KOH(pepeHUnH
CTY/IEHTOB M MOJIOABIX YY€HBIX
«Hayka u o0pa3oBanmue - 2018»

PROCEEDINGS
of the XIII International Scientific Conference
for students and young scholars
«Science and education - 2018»

2018 xp1a 12 cayip

AcTaHa



VIIK 378

BBK 74.58

F 96
F 96

«FputbiM xoHe OutiM — 2018» aTThl cTyneHTTep MeH xac ramsimaapabiH X1
XanplKapasblK FeUTBIME  KOHpepeHmusicel = Xl Mexnynapoanas Hay4dHas

KOH(EpEHIIHsI CTYICHTOB M MOJIOJIBIX yueHbIX «Hayka u o6pa3oBanue - 2018» = The
XII International Scientific Conference for students and young scholars «Science
and education - 2018». — Acrana: http://www.enu.kz/ru/nauka/nauka-i-obrazovanie/,
2018. — 7513 cTp. (ka3akia, OpbICIIA, aFbUIIIBIHIIA).

ISBN 978-9965-31-997-6

JKvHakka CTyIEeHTTepAiH, MaruCTPaHTTAP/bIH, JOKTOPAHTTAP/ABIH >KOHE JKac
FAJIBIMIAPIBIH YKaPaThIIBICTAHY-TEXHUKAIBIK KOHE TYMAaHHTAPJBIK FHUIBIMIAPIBIH
©3€KT1 Maceesniepi OoibIHIIIA OasiHaaManapbl EHI131ITeH.

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

B cOopHUK BOIUIM JOKIAABI CTYJIEHTOB, MATKCTPAHTOB, JOKTOPAHTOB U
MOJIOABIX YUEHBIX 10 aKTyaJbHBIM BOIIPOCAM €CTECTBEHHO-TEXHUUYECKUX U
T'YMaHHUTApPHBIX HAYK.

V]IK 378

bbK 74.58

ISBN 978-9965-31-997-6 ©JILH. Tymunes artwbiHZarsl Eypasus
VITTBIK yHUBepcuteTi, 2018


http://www.enu.kz/ru/nauka/nauka-i-obrazovanie/
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FROST DEPTH MONITORING FOR DESIGNING STRUCTURE IN
KAZAKHSTAN

PhD, As.Prof., L.N. Gumilyov Eurasian National University, Astana

Shakhmov Zh.A.

zhanbolat8624@mail.ru

The climate of Astana region in Kazakhstan sharply continental and arid. The winter is severe
and lasting long with thick snow cover. Summer relatively short, but roast and hot. The Region is
put to zone insufficient and unstable moistening, because not any access to ocean. The annual move
of the air temperature is characterized firm strong frost at winter period, intensive growth of the

heat in short spring season and heat during short summer [1,2,3].

Average monthly and annual temperature of the air are presented in Table 1.

Table 1. Average low temperature of the cold months

I I " Xl X1l year F, freezing index
°C-day
141 | 148 | 19 | 2.0 | -124 | 2001 1354.8
63 56 | 09 | -25 | -17.8 | 2002 9789
436 | -151 | 93 | 69 | -95 | 2003 1634,2
148 | 96 | 75| -1.4 | -128 | 2004 1398,9
-14.3 101 | 32 | 23| 105 | 2% 14718
230 | -107 | -16 | 32| -70 | 20 1375,2
85 | 109 | 90 | -44 | -129 | 2097 1379,6
215 | 136 | 0.2 | -09 | -11.4 | 0% 14277
135 | 160 | -45 | 40 | -140 | 2% 1560
194 | 200 | 67 | 02 | 126 | 2O 1759.7
185 | -136 | 7.4 | -88 | -150 | 2011 1012.7

Frost depth penetration is important parameter for construction of buildings and structures in
cold regions. Especially it’s vital for frost susceptible soil and building of light-weight construc-

tions. Usually, the frost penetration for road construction is calculated by next equation:

7o | AT
273150y

[t,-t, +(t, -t.)(R, +R,)/R]
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where, 4 - coefficient of thermal conductivity of frozen soil, Wt/m K; T - the duration of soil
freezing, h; p - latent heat of ice, which equivalent to 0,341 (Wt h)/kg; W — moisture of soil, in unit

fraction; y — density of soil, kg/m?; t,, t,.t.— temperature of air, water and ice formation; R,, - ther-

mal resistance roadbed, (m? C°)/Wt; R, - the thermal resistance of the road pavement, (m? C°)/Wt; R
- the total thermal resistance, (m?* C°)/Wt.

Construction of road is developing in Kazakhstan now. Especially, the highway Astana-Borovoe
between capital and resort center is remarkable construction [4,5]. Therefore it’s important to moni-
tor frost penetration in this road and the scheme of the monitoring system presented in Figure 1.

General scheme
Installation of temperature and moisture sensors

Adr temperaturs sensor

% ; Mzteorological post
Connector for the repistration Metal box (safe box)

of data on the computer Central control panel
Iiounting post

Temperature sensor
Trench for of surface

the cable laving Pavement

Cable USE interface

Pit for the sensors
on the quantity of 10 pc.
Block of memory Temperature and moisture sensors
in a sealed version

Femark

hl - thes depth of installation of senzors and their location in height depends on the
climatic and geclozical condtions of r=gion

h2 - installation depth of the block of memory {in a s=alsd version) is selected
depending on ths climatic conditions for meating the requirements of the impact of
negative temperaturss stipulated in technical conditions for the sxploitation

Fig. 1 General scheme of monitoring system

The monitoring systems are installed in two points of the road between Astana and Borovoe.
First point is located in asphalt surface pavement. Second point is located in cement-concrete
pavement. The results of the measurement in winter and spring time for two types of pavement pre-
sented in Figure 2 and 3.
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Fig. 2 Frost penetration by depth of the Astana-Borovoe asphalt surface pavement
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Fig. 3 Frost penetration by depth of the Astana-Borovoe cement-concrete surface pavement

The results and analytical calculations according to Kazakhstan normative could be comparable.
Comparison presented in Table 2.

Table 2. Comparison of the results of frost penetration

Methods Asphalt Concrete
pavement pavement

Estimated 2.33m 2.35m

Graph- 2.01m 2.01m

analytical

Monitoring | 2.30m 2.50m

According to the result which show some excess of monitoring results than two others its em-
phasize the importance of monitoring system.

CONCLUSIONS

The freezing experiments and monitoring of the freezing depth show important results for design
road and highway. The monitoring system of frost depth asphalt and cement-concrete pavement
present higher data than calculated by analytical method. Which prove the importance of the moni-
toring system for defining frost depth penetration. There are several ways to prevent the damagea-
ble influence of the frost heaving in Kazakhstan condition. The frost heaving susceptible soil is re-
placed by granular soil. The drainage system must be developed to dissipate the all the water
sources from the road. Finally, the design and construction manual should be developed with con-
sideration of frost penetration depth, asphalt binding material, freezing index, types and thickness of
anti-freezing layer, height of embankment for road and so on.
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YK 628.31
YTHIM3ALIUA BUOJTOI'MYECKHU AKTUBHBIX OCAZKOB CTOYHBIX BO/{

AxmakanoBa Acejib JKaHaJbIKOBHA
Assel.akmakanova@icloud.com
Maructpant ApxurektypHo — CtpourenbHoro dakyiprera
EHY um. J.LH.I'ymunesa, Acrtana, Kazaxcran
Hayunsnii pyxoBoaurens — Yekae M.I'.

Ocanku CTOYHBIX BOJ — CJIOKHAsi MHOTOKOMIIOHEHTHAsl CUCTEMA, COCTOSIIAs U3 OpraHuye-
CKOIl M MUHEpanbHOU YacTel. B ocajkax ropoJCKUX CTOYHBIX BOJ COJEPKUTCS OONbIIOE KOJTHYe-
CTBO MHUKPOOPTaHHU3MOB, B TOM YHCIIC TTATOTCHHBIX, TOKCHYHBIX COCTUHEHU OCOOCHHO MOHOB TsI-
KEIIbIX METAJJIOB, B KOHIIEHTpAIHIX 3HaunTeNbHO npesbimatomux [1JIK merannos B mouse. O6veM
BJIQKHBIX OCAJIKOB, 00pa3yIOIIUXCsl Ha KaHAJTM3AIMOHHBIX OYUCTHBIX COOPYKEHUSAX, COCTABISET OT
0,5 1o 1,0% ot oObeMa CTOUHOH BOJBI B 3aBUCUMOCTH OT TEXHOJOTHYECKON cXeMBI OUMCTKHU. Kaue-
CTBO OCa/IKOB CTOYHBIX BOJI B OCHOBHOM 3aBUCHUT OT HOPMbI BOJJOOTBECHMSI, pA3BUTHS U XapaKTepa
MIPOMBIIIJIEHHOCTH, 3G ()EKTUBHOCTH PabOTHI IOKANBHBIX OUYHUCTHBIX COOPYKEHHH MPEINPHUITHIA, OT
COCTaBa rOPOJICKUX OUYMCTHBIX COOpy:keHHH. KoianuecTBo 0cakoB MOCTOSHHO pacTeT, U Ha CEro-
THSIIHAN IEHb OHU SIBJISIFOTCSI OCHOBHBIM 3arpsi3HUTENIEM OKpYyXkatomiei cpezsl. [Ipu BeiOope meTo-
JI0B ¥ 000pyIOBaHUS JJisl IepepadOTKHU OCAIKOB CTOYHBIX BOJ CYIIECTBEHHYIO POJIb UTPAIOT UX CO-
CTaB, KOJIMYECTBO, CTOMMOCTH 000PYIOBaHUS M PEareHTOB, KOJOrHYecKas 6e30macHoCTh [1].

Anaspobnyrto cmabunuszayuro, Wi cOpakiBaHue MPUMEHSIOT JUIsl CTaOUIM3alUU OpraHuye-
CKOM YacCTH BEIIECTBA OCaJKa U MPEJOTBPAILCHUS 3arHUBAHUS C MOMOUIBIO CIOKHOTO KOMIUIEKCA
aHa’pOOHBIX OaKTEepHil MpHU OTCYTCTBUHU KHCIOPOJA BO3/yXa 10 KOHEUYHOTO MPOIYKTOB, B OCHOB-
HOM MeTaHa U JUOKcuAa yriepoaa. Jns aHaspoOHOM cTaOUIN3aui IPUMEHSIOT CENTUKU TPU KO-
JINYECTBE CTOYHBIX BOJ JI0 25 M° /CyT., IBYXbSIpyCHbIE OTCTOMHUKU — MU pacxonax 1o 10 M3/CyT.
[Tpu GonpIIMX pacxojax MPUMEHSIT METAHTEHKH, MOJYYHMBIINE HAuOOJbIIee pacIpoCTpaHEHUE B
COBPEMEHHBIX YCIIOBUSIX [2].

Anaspobnoe copadicusarue 0cadkog — CIOKHBIA OMOXUMUYECKHIA MPOIIECC, 3aBUCAIIUN OT
MHOTUX (pU3MYECKHUX (TeMIeparypa, KOHIIEHTpAIUsl CyXOro BELIeCTBa, CTENEHb MepeMeIINBaHUs,
Harpy3ka mo 0e330JIbHOMY BEIIECTBY, JUIMTEIBHOCTh cOpakuBaHus) U xumudeckux (pH, memnod-
HOCTh, KOHIIEHTPAIHUS JIETYIHX KUCJIOT, JJIEMEHTOB MMUTAHUS M TOKCHYHBIX BemecTB) (pakTopos [4].

AHa’poOHOe (MeTaHOBOE) COpaKMBaHHWE PEKOMEHIYeTCS IS CTaOMIIM3allMh OCaTKOB Ha
OYHUCTHBIX COOPYKEHMsIX ¢ Harpy3koi cBbime 100 Teic. skBUBaneHTHOro uncia xureneil (3UXK),
npu 0OOCHOBAaHHMM JIOIYCKaeTcs W Ha coopyxkeHusx ¢ Harpyskoi 50—100 teic. DUXK. Ilpomece
cOpakxuBaHUs cleAyeT MPOBOJIUTH B METaHTEHKax [3].

Memanmenku PUMEHSIIOTCS JUIsl aHA3pOOHOTO COpa)KUBaHUS OCAJKOB TOPOJCKUX U MPOU3-
BOJICTBEHHBIX CTOYHBIX BOJ C IENbIO CTAOMIM3AlUUA OCAIAKOB U TOTYYCHHS] METAaHOCOAEPIKAIIETO
raza. [Iporecc aHaspoOHOro MeTaHOBOTO COpakUBaHMSI OCAJIKOB B METAHTEHKAaX BKJIIOYAET YEThIpE
B3aMMOCBSI3aHHBIE CTA/IUU, OCYIIECTBIIsIEMbIE Pa3HBIMU TpyIIaMu OakTepuii [2].

1. Cragust pepMEHTATUBHOTO THAPOIU3a OCYILECTBISETCS ObICTpOpacTylIMMH (pakysbTa-
TUBHBIMU aHa’p00aMu, BBIICISIFOIIMMH 3K30(EPMEHTHI, MPU YJaCTHHU KOTOPBIX OCYIIECTBIISETCS
TUIPOJIU3 HEPACTBOPEHHBIX CIIOKHBIX OPraHUYECKUX COECTUHEHMI ¢ 00pa3oBaHueM 0oJiee MPOCThIX
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