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P.E. NNyknanos®, L.T. XXymaginos®, C.5. EHke6aeB’, [1.K. Opa3oBa’
'Espasuiickuin HaumoHanbHbIin yHusepcuteT um. J1.H. M'ymunesa, r. Hyp-CyntaH
2MNaBnogapckui rocyaapcTBeHHbIN yHuBepeuTeT um. C.TopaiirbipoBa

PACYET OCHOBAHUA U ®YHOAMEHTOB BETPO3HEPIETUYECKOW YCTAHOBKU
B rmaPOreONIOrM4YECKNX YCNOBUAX T. ACTAHbI B MPONrPAMMHOM KOMIJIEKCE
PLAXIS 2D

AHHOmMauyus: Mamepuarnsl 0aHHOU cmambU OPUEHMUPO8aHbl Ha CMyO0eHmMo8 U MazucmpaHmos,
HarnpaeneHue usy4deHull u uccriedosaHuli KOmopbIX C8s3aHbl C 8emMpPO3IHEPeemMuUYEeCKUMU ycmaHo8Kamu
(B3Y). B cmambe npedcmaeneHb! pacdembsl 0CHo8aHUl U ¢pyHOamMeHmos ro npedesibHbIM COCMOSHUSIM 8
npoepammHom komrinekce Plaxis. [ns cpasHeHust 6biiu npuHsamMbl HECKOMIBKO KOHCMPYKMUBHbLIX peweHuUl:
naumHbIL U cealiHO-MAUMHbIL  pyHOameHmbl. [IpuMeHeHuUe CO8PEMEHHbIX KOMIIEKCHbIX [po2pamm,
OCHOBaHHbLIX Ha MemoOe KOHEYHbIX 3/1eMeHMmMOo8, no3gosnsitom bbicmpo npou3sodums pacyemsi B3Y, ¢
docmamoyHol cmerneHbro OdocmosepHocmu. [lpusedeHbl ocobeHHocmu pacdema yHOaMeHMHbIX
OCHOBaHUll Mo00 B8empsiHble YCMAaHOBKU C Y4YemOM UHXEHEePHO-2e0/102U4EeCKUX ycro8ul, a mMmakxke
CrpO2HO3UPOBaHO COCMOSIHUE Hecywel criocobHOCMU 2pyHMOo8bIX OCHO8aHUl. Takxe crmambsi ompaxaem
nompebHoCMb 8 Ka4YeCmeeHHO [POEKMUPYeMbIX COBPEMEHHbIX UCIMOYHUKO8  allbmepHamueHoU
aHepzemuKku Ha meppumopuu KazaxcmaHa, a makxe 0 acriekmax npasusibHocmu ebibopa u pacyema 071
makux coopyxxeHull gpyHOaMeHmMos.

Knroyeenie cnosga: ceas, Plaxis, epyHm, eempsiku, pacdemHoe cornpomusrieHue epyHma

PacueTHasa cxema BeTpoaHepreTudeckon yctaHoBku (BOY) mpeacrtaeneHa Ha pucyHke 1,
OCHOBHbI€ pacyeTHble NapamMeTpbl B Tabnuue 1.

‘ dcp=2000

|
e ol =

PucyHok 1 — PacyeTHas cxema B3Y

MakcumanbeHbIX yeunusa y ocHoBauus BJIY: My = 941 kHM; Npax = 120,3 kH (py4Hbim
pacyeToM npu onpegeneHnn maccol 6awHn mg = 12,37 = 120,6kH); Qmax = 57,25 kH.

NHXeHepHO-reonornyeckue ycroBms MNroLagkm cTpouTenbcTBa (yepeaHeHHble no r.ActaHa)
N3 3 — anntoBuanbHble cpegHe4vyeTBepTUdHble oTnoxeHnsa a(Qi.,), NPeacTaBlneHHble B BuAe
rpaBenuctbix neckoB (MIM3-36) u necyaHo-rpaBumHbix otnoxenun (UM9-3s). UM 4 -
antoBManbHble obpasoBaHns Kopbl BbiBeTpuBaHus e(C;), NpeAcTaBrieHHble B BUAE MUHUCTBIX Y
CYIMMWHUCTBIX TPYHTOB OT 3€eMNeHOBaTO-KOPUYHEBOrO [0 >KENTOBATO-KOPMYHEBOrO LUBETa C
BKIMIOYEHUSIMM XKenes3a, MapraHua v getputa. U3 5 — anioBnanbHble obpasoBaHusa e(C),
npegcraBneHHble B BUAE OPECBAHO-LLEDOEHNCTBLIX OTNOXEHWI, 3anerarowmnx Ha rmybuHe ot 1,8 oo
23,2 M, C MOLLHOCTbIO crosi Bapbupytowero ot 1,7 o 9 m. MG 6 - ocagodHasa nopoaa, coctoswas
N3 TMYHUCTO-UNNCTBIX KPYNHOOBNOMOYHBIX OTIIOXEHWIA, NPEACTaBMNEHHbIX B BUAE aneBponuta u
aprunnuTa [1].

Paamepbl nogowsbl onpegenum ana U3 2. PacyeTHOe COMNpPOTUBAEHUE CYMMNHUCTBIX
rpyHTOB C MHAekcom Tekydectn 0,09 u koadpdpuumeHTom nopuctocty 0,63 NnpuHMMaem paBHbIM
280 kMa [CHulM Ound].
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Tabnuya 1 — Pusmko-mexaHmndeckue ceomctea UM

VIHxeHepHO-reonormyeckne anemMeHThbI
MapameTpbl rpyHTa s 2 urs 3 Urs 4
BnaxHocTb rpyHTa, % 19,1 (10,2-27,7) 19-20 24,1 (11,7-37,4)
Mpenen Tekyyectun,% 30,0 (21,0-48,0) - 39,0 (28,0-58,0)
Mpegen nnactuyHocTH, % 18,0 (14,0-32,0) - 27,0 (20,0-38,0)
MHaekc TekydecTn 0,09 (<0-1,0) - <0
MHaekc nnacTuyHoOCTH 12,0 (7,0-16,0) - 12,0 (8,0-20,0)
MnoTHocTb, r/cm® 1,98 (1,84-2,09) 1,92-2,00 2,00 (1,90-2,12)
KoadhcbumumeHT nopuctocTu 0,63 (0,50-0,68) 0,41-0,7 0,70 (0,59-0,80)
CTteneHb BOAOHACKILLEHWUSI 0,74 (0,50-1,11) - 0,96 (0,81-1,08)
Cuennenwe, kMa 15 2 27
Yron BHyTPEHHEro TPEeHWs, rpag. 22 35-38 29
Mogynb ynpyroctun, MlMa 7 17-23 10

[MockonbKy MOMEHT AeWcTByeT OTHOCUTENbHO OAHOW [NaBHOM OCU  MHEepuuu, TO
MakcumarsibHble U MUHUMAarbHblE 3HAYEHWST KPAaeBOro AaBnNeHns paBHbl:

Pnﬂ',f?:Ni-(i $E)=N£.(1$—5N’MI)

A [ A [ —

PacuyeTtHoe conpotMBrieHne R B 4YacTHOM cnydae MpeacTaBfeH  BblpaXKeHWeM:
R=1,25(11,84b+66,8+90,6) kNa, npu pasnnyHbIX 3HA4YEHUSX b-LUMPUHBI pyHOaMeHTa.

Mocne psaga ntepaunn 1 NPUGIKEHNNA, UCXOOA U3 pacyeTa Mo COMPOTMBIIEHUIO TPYHTA U
€ero ycTom4umBOoCTW, HanMaem yOoBreTBOpsilOLME pa3Mepbl NoAoWBbl (yHOAMEHTa, C LUMPUHON
b=6,2m. Ycnosue npefoTepalleHnsa oTpbiBa NOAOLBLI dyHAAMEHTA OT rpyHTa CTano peLlarLnm
npy pacyeTe nnowaan noaowsbl (B CBA3M C O0MbLIMMW 3HAYEHUSAMU MOMEHTOB OTHOCUTENBHO
NPOOONbHbIX CUN):

12R =1,2-288,51 = 346,2 klla

Bn = 48,8klla < 346,2kIla

Po:n = 143 = 0 — ycnoBume npenoTBpaLleHns oTpbiBa NOOOLLBbI

paHnYHbIE YCNOBUSA CTEHOK MoAenu Obinn 3agaHbl B BUAE LWAPHUPHO-MOABMXKHBLIX ONOpP CO
cBOOOOHBIM NepemMeLLeHnem no ocu y, nepemerteHne no ocn x = 0. OcHoBaHWe mogenu 3agaHo B
BMOE CMIOLWHOW 3aderiku, nepemelleHne no ocam X, y = 0. B nporpammHom komnnekce Plaxis
OaHHbIN BUA, FPaHNYHbIX YCIOBUIA 3a0aeTcsl aBTOMaTUYECKN, NOCKONbKY MOAXOAMT ONS peLleHuns
OOMbLUMHCTBA reoTEXHMYECKUX 3a4au.

[o Havana pacyeta Obinn onpegeneHbl HavamnbHble YCMOBUS, K KOTOPbIM OTHOCATCH
Ha4anbHOEe reoMeTpuyeckoe CTPOEHME NOA3EMHbIX BOL M HadanbHOE COCTOSHWE 3h(EKTUBHbLIX
HanpsbkeHun [2].

[MepBbl  pacyeTHbIA  3Tan  BKMYan  MOAENUMPOBaHWE  MPUPOAHbLIX  HaMpPsKEeHUN,
obycnoBneHHbIX cunamu rpasutaumm. Bo BTopom atane kK mogenu 6uinm NnpunoXeHsl cnegytoLimne
Harpysku:

e MoMeHT M. B MNporpammHom Komnriekce Plaxis OygeT npegctaBneH napow cun

OTHOCUTENBHO LeHTpa byHaameHTa. Mogynb napbl cun 6ygeT paBeH F = %’ = 3451 = 346kH, roe

Ly

2,5 — nne4yo napbl cun nnn guameTp GalHu y ocHOBaHusA. Torga napa cun byget npefcraeneHa
5 1)
cneayrLWmMMN 3HaYeHNIMU 3 M, a4 = = 55,8 kH /M, roe 6,2 — wuprHa dyHaameHTa.

i

e[MpogonbHaa cuna OygeT npeacraBneHa paBHOMEPHO-pAcnpefeneHHon  Harpy3kowu,
OencTByloLLen No nrowaan nonepeyHoro CeYeHnsa HKHeEN, NpuMbIKatoLen K yHOaMeHTy, YyacTu

GawHn: 3 My, 00 = %&5: = 24,5 kH/m?. Tne 1,25 — paguyc 6aliHn y OCHOBaHUS.
57.25

e [Opu3oHTanbHas Harpyska paBHa: X M oq4 = ey = 9,3 kH/m.

-
o

Pac4yeTHasa cxema 1 ceTka KOHEYHbIX 3NeMeHTOB npeacTaBneHa Ha pucyHke 2. Ha pucyHke
3 npegcrtaBneHbl pesynbTaThl pacyeToB: BePTUKalnbHble, TOPU3OHTANbHbIE W  MOSHbIE
nepemMeLleHunss, OTHocuTenbHaa pAdedopMauvMsa W HOpMarnbHOe, KacaTenbHOe W MorfHoe
HanpsKkeHue.
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PucyHok 3 — Mogenb ¢hyHaameHTa BOY

3akntoyeHue:

1. B HacTosiwee Bpemsi anbTepHaTMBHbIE WCTOYHUKM 3Heprum npuobpenn ocobbin
WHTEepecC, SBMSTCA NPESNOChINIKON K AalfbHENLWEeMY YCTONYNMBOMY pasBUTUIO CTaHbl. [puMmeHeHne
COBPEMEHHbIX KOMMSEKCHbIX MpPOrpaMM, OCHOBaHHbIX Ha MeTOAe KOHEYHbIX 3feMEHTOB,
no3BonAoT ObICTPO NPOM3BOANTL pacdeTbl BOY, ¢ AOCTaTOYHOM CTENEHbIO LOCTOBEPHOCTM!.

2. B ctratbe gocTtatoyHO NoApobHO npefcTaBneHbl OCHOBbI PacyeToB MO ONpeaeneHuio
yCcunuin B KOHCTpykumsix BAY B nporpamme SCAD.

3. PesynbTatbl pacyeta nNpUMEHSIOTCA ONS AanbHEWWero pacyeta no npeneribHbIM
COCTOSIHUAM U NPoeKTnpoBaHus BIY.
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PLAXIS 2D BAFOAPJNTAMAJIbIK KOMIJIEKCIH APKblJibl ACTAHA KAJTACbIHbIH
rMOPOreonoruAanblK WWAPTTAPbIHOA XENSHEPINACDI K¥PbUJIbIMAOAPBIHbIH IPTETACTAPDI
MEH HETI3OEPIHIH ECEBI
P.E. llyknaHos, |.T. XXymaginos', C.5. EHke6aeB, [1.K. Opasoa

byn makana xen aHepausiCbl KypbiriFbliapbiH 3epmmen barbimbl XafbiHaH XakbiH cmydeHmmep
MeH Maz2ucmpaHmmapfra apHanraH. Makanada Plaxis 6arOapramacbl KOMIIEKCiHOe ipeemacmap MeH
Heei3ddepldiH wekmik xarlalsapbl boUbIHWa ecenmeynepi KepcemineeH. Canbicmbipy MakKcambiHOa
bipHewe kKoHcmpykmuemi wewimoep arsnbiHObl, Oanipek alumcak: makmarbl XoHe Kadaslbl-makKmaribi
ipezemacmap. Kasipai 3amanfbl Wwekmik anemeHmmep adici MeH Komrinekcmi 6ardapnamanapObi KordaHy
JKEeNI3HepausiCbl KypbinfFblnapbiH muiMOi ecenmeyae xeHe HomuxxenepOiH Hakmbi OOsybiHa YIIKeH cernmiaiH
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mueizedi. Xen sHepausicbl KypblnfbliapbiHbiH HeziddepiHe Kambicmbl ipeemacmapbl MeH Hezi30epiHiH
UHXEeHepriKk eeonoausiniblK wapmmapobl ecKkepe ombipbif, Kemepaiwmik KabinemminigiH aHblKmay
kepceminzeH. Makana KasakcmaH meppumopusiCbiHOarbl XXesl 3HepausiCbl KYPblifbliapblHbIH canarbi
XobanaHraH KaxemminieiH alkbiHOalobl, coHOali ak MyHOal KypbinbiMOapra maHOarblHbIN arfblHFaH
ipezemacmapra xypaisinzeH ecenmeynepdiH dypbicmbifbiH Kepcemeoi.

Tylin ce30ep: kada, Plaxis, monbipak, xendi Ko3ranmkbilumap, morbipakmsiH ecenmi kedepaici.

CALCULATION OF BASES AND BASES OF WIND ENERGY INSTALLATION IN THE
HYDROGEOLOGICAL CONDITIONS OF ASTANA IN THE PROGRAM COMPLEX PLAXIS 2D
R. Lukpanov, I. Zhumadilov, S. Enkebaev, D. Orazova

The materials of this article are focused on students and undergraduates, the direction of studies and
research which are associated with wind turbines (wind turbines). The article presents the calculations of
foundations and foundations for limiting states in the Plaxis software package. For comparison, several
design decisions were made: slab and pile-slab foundations. The use of modern integrated programs based
on the finite element method, allows you to quickly make calculations of wind turbines, with a sufficient
degree of reliability. The features of the calculation of the foundation bases for wind installations taking into
account the engineering and geological conditions are given, and the condition of the bearing capacity of the
soil bases under the wind installations is predicted. The article also reflects the need for well-designed
modern sources of alternative energy in Kazakhstan, as well as aspects of the correctness of the selection
and calculation for such foundation structures.

Key words: pile, Plaxis, soil, windmills, design soil resistance.

MPHTW: 67.07.29, 67.11.29

T. Awwad, R. Lukpanov, S. Yenkebayev, D. Tsigulyov
L.N. Gumilyov Eurasian National University, Nur-Sultan

ROLE OF GEOTECHNICAL ENGINEERING IN REHABILITATION OF SYRIAN
HISTORIC BUILDINGS

Abstract: The concept of history considers the most valuable and precise heritage of any nation. It is
the stem that affirms the authenticity of the country, approves its present and supports its future. Monuments
are the remaining evidence that prove this history and describe life, arts, and philosophy of those who
preceded us and lived on the land of Syria. Syria has a variety of historical heritage including temples, baths,
churches and Islamic monuments. Most of these monuments has been subjected to rough types of multi-
degree damages due to the ongoing civil war. Most of Syrian monuments are based on strip foundations that
seated directly on expansive soil. This paper, in one hand, is aimed toinvestigate using lime piles as a soil
improvement technique. On the other hand, it presents a method of supporting historical building foundations
damaged by the war. The target of any method is not to affect the mission of the historical monuments.

Key words: Historical heritage, monuments, lime piles, soil improvement.

INTRODUCTION

Throughout the Syrian seven years’ war, many of Syrian historical monuments have been
completely or particularly destroyed brought collapse our human history. Maintaining the remain
monuments would be the prior task for engineers to conserve the historical heritage of Syria to
ensure our identity preservation. In order to achieve that, we should deal with each historical
building on its own taking in account the soil and foundation type, historical character and the
function. This paper will present two of the historical buildings in Syria; Souliman Tikie located in
Damascus city and Maarat al-Numan Museum located in Idlib city. The two buildings have been
subjected to different degrees of damage due to current military actions as well as time effects.

STRUCTURE DESCRIPTION OF SOULIMAN TIKIE

Tikies are important religious tradition buildings dating back to Ottoman era and were used
as a place for worship and helping the passers-by. Souliman Tikie is located in Al-marjehArea-
Damascus. It consists of eastern and western buildings designed according to Ottoman
architecture style [1]. Walls were built with thickness ofim to keep moderate temperature inside the
building. Wood was used to make columns withcrowns holed roofs. Materials used in the building
were wage and gypsum. Ground wasfurnished by small square wage (20*20*4) cm [2].
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