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Abstract. This article discusses modern methods of strengthening floor slabs. The main
advantages and disadvantages of existing amplification methods are listed. A method of
strengthening by adding transverse reinforcement is considered, and several examples are giv-
en. A number of structural requirements have been formulated to achieve the most efficient ar-
rangement of transverse reinforcement. The technology foibgtsfep work on strengthening
floor slabs is presented.

Key words: reinforcement, floor slab, structures, punching, increased eseston,
haunch, metal clip, transverse reinforcement, chemical anchor.
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1 dzsmMSdy fdzdlsr M fjtej ydes?2 Ottd@ZBOIskztes?2 EMddzj d

l 1974 ¢. o MmMetj?2 tOBtlsy Ghali dmMfrlsOdz Isted
zfd dzj dzde" » o HoRHO ftfety thj toj yde" kd N f Jdzr COdsd. [BLOL
s or MsCtsftesyds ©3d hfddzr COBd HJOMBI stesdz 19 d3d3f
fts sBsdd3 Stsdyod ttOL i3jtcOdBd 100-100°19d3d3 [ 2. 10
sded o HJjtey Odzd tcOL tetlz® Odzlr vz 8 7 50X telz|L .C 2

JHAZO ctezff O BKOL Y HBHo jtcegOdzOM! o tm) H j DOMls:
Hicz ¢ ®@®L Hj2Mlsods B ddsPL Edck®@GEO dmfr sOded?2 or w
M smMsedesMisd d HJWsSttdROIsdoe desfisd § dzdls ftcd ftesHOs
stsBtcOL jy BJL BEMmddzj dzdw dd3d &z e HY dz' dzzé dzOGtelzL ¢
de" di3d N f dids K0OdEpy . Is. . ko jdzdujddj da izh j2J) MY s
sBteOWBjjYy bEMmddzjdedw or Hjtey Odz ftejHjdz dgr 2 dzBAdz dzls
S1AB, b.j. kojddujddj d mkzhj2 Mmftshtssdtshisd Mt
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t dmMEzdasg[SB 42 odH Gfrlksdsets tsBtOL yo,

f)d dzj dzdzts @ t

M fs@sh & ftojHdzOftewy jdzdzr » N ddzi € (Ghali
l 1994 6. B"dzd fwtsojHjdz dmMyr lsOdedw dzO f totsH
fMtsj Hddzj dedw Ctsdztsdedz’ 7 ) f dzdlsts?2, EMmddzjdedzr 2 ) f S¢
sjdzd. wlsOdz' dgr § § zOMisddzr GJdscdzi o Odzdm! B BBJJ
dzse s € dzj v, O flssd MswedoeOdzdm! M §tsdishi s hf(d
fesdz L soaOdzdm* o COydMmMlseld Yo jtej ydets?2 OttdzEOlzter .
o OtcdIlsj dz' dese s EZHOdzj dgdw L Oh dlsdetsects Mmdzsw B j IstsdzO
MlsOdz! dzOw § zOMmisd dzO@, ¢t dej dede Oolststetse, o' {f tsdzdaw
Yyd dzedvw fitedd3jstcO ftocsHOo dzdo Odedw. | Octelzy jdedj tsBt
tcOL yoO tOLtkzh ddzdm! ~ttzftts LO Ctdlskztotsds EZzMmddzj ded w
l 1998 ¢g¢. Hassanzadeh d Sundqgvist f§tjHdsYJ:C
sr 7 &0 SCtdtsdedzsr , kM jMlsodw jdkr s BjL hlsOdatse € d
9 Cdzt yoOodzd Efmbtts2Mmlsots COfdlsjdzd M ftd@ktshi s sl o)
Hsf sdzdzd Isd dz/ dz' = dzOC dztsdzdz" = Misj oy dzd 2 .

[ \_;:_ ] ﬁ ]

Shotcrete " Steel collar New rebars

t dmMEzdadCj IbsHr EMmddzj dedw f dzdls dzO ff tetsH O dzd o

(Hassanzadeh and Sundqgvist,

1998 a¢.



{ Mk ditgSOBBS SO § dzdlsT dzO@ ftetsH Oo dzdf o Odzd J .

4t rqyuvf2vduv3zg R [1wauU

1 d Md@3silstew dzO dzj ¢ tsilsts
OfMmiswy J ded & , sO¢C oOw d3j
O¢C O f§tsdzdzj § bkydlsr odls
nd a3 .
[ ilstsH &BBHjddtekzs hdrn BELJdz MtiHdd] ddwy ¢ tsdztsdzdz
Odz' dz" =  zOMisddz df g usdz@atiac? + R OH Ylsg aladpr 3 tsSH A5
ftcsH O dzd @ Odzd j .

vied BB SSHO EMddzy dedv § dzdls BsMisse, Y Jjls’ a dzC

1 CMf zZEOOYydd [5, 6, 7]. o¢obiter ldijlsddzd, vyt

Isd, fl’]l—)WLGdZer d
| dzdzs? O dzOdzts €
i dzJ dz'jl9 dzt5 0 tc O ¢

t
¢
g
f Is

Yd dzdvw  dgj Mkzh j2 Mfshosedtsmisd §dzdls dzO ftetsH O dzd 9 O
MisOIsCOR HdzW COYHBEB dBjlstsHO kMmddzj ddw. 1 jttea" 2
tets? dBjlssH, Aatlsw d ftedeojdz ¢ HBOCHBOdz dsdsz ko j d
HS] BCdd3 Hdzw dmf sdzdzj dedw o ftsdzj o' n szr]dztsac{W:. )
Mlsjteydzgj 2 © COyjMmlseaj s jtoj ydts?2 OtedzObkzter W q’dzC
Hsds MtejHd tIsdn btejrn d&jlstsHtses EMmddzj dedw. [ H dzO

dets WL oddsMmisd dzOC dztsdzdz” = Misjteydegj 2 ¢ CBtotesL q’q’ q’

Szl {r3

]l twjLizdz sOIsj OdzOdzdL O o' f sdzdzj dedetsets tsBL SO df
ssdedz" = fdzdls Hted ftosHOo dzdeo Odedd EMlsOdatse dzj dats, yls
Bsilsd HjiKO tBjDﬁ]lehJQ M s detsmisd f§ dzdls dzO f tetsH O ¢
tod 3 dzls Oz dz n Odedzr 7 d desfwls §sdzkzt & Jted uj MS 2
dmMmdzj Hise Odzd 2 1;’ dzdls EMmlsOdatse dzj dzts, Yybsts dmmdzi Hiso O
EmlsOdetso dzj dzdzets? § s jtoj ydes?2 Otcd3Olkztcs? CtcOLHB BB
Ote RO ktes?2 bkfmddy qw [ 3/11].

Jfrlsr 5 fttsHOodzdeo Odedr fdzdls fp 64 jte ydes2
EmsOdtso § O 4 j tojjlsdas®o OwjgREjz tedzj MO j 2 MY sMise dzs
f zOmisd ydetsmisd f§dzdls d Isjd3 MO d3 WeodW jlsiw L WWwjSls
o Odzd J§ . J CoOoyifmbbej o jtej ydts?2 OttdOlskztsr &z f tc
hfddz €$d, kEcecdzj f zOMmisd
dMmimdzj Hise Odzed 2 § dztsi& d i
Ydted L MlsOdz des?2 hIsOBf, O daj yYdtedJL SCodztsdzdzlz, 7y
HyWtstcdzdtetseo Odzdztsy MtMmistswdzdy § dzdls o EMmaztssadwa

Cso" j d Mlsj S dzsf dzOMlsdStsor j
n fdzdls dzO ftoetsH Oo dzd @ Oded j
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L2[ § ) H 2 dzO teesiDdz@® Ots j dz dzOv ¢ tsGBA043ts @y PR s P diz

¢ dzdzts s Oy difite j Hls Oo dzj dzdzs?2 MOl j ©OMMdssiste dz

Ci W jCSlsde d Sy id dazdzls g gz ¥ | Sssedyj MS 2 B Ml

tctsH On .
sdzt Yyd o' jyfddagdd @zsj] MmlstesdlIsj dz2 mise ts, L Ctsdzse d yyd
cduimMéts] HBBRSMIstesj dzd § , ftedqtosHdzr | dRBOIj ted Odzr ,

OWUHOIIMEZ BOBOEZOHO 'tt' 230dOdkOEHOdr 1 Csdsdcd
NBUOwr Isd' BH' Isjodsdsedw zOeH § O2HOd&OdE ¥ & dH

sI2' d MexwYriedz t2 Suter dr Mr, Csdscdwd 3
utedr dz t2 3Buter dr ', kOBJdUd EOLjtedOdH Otc, €t dz

Abstract. This article discusses ways to use highly efficient technologies to improve the
environmental situation in large cities.

Key words: housing construction, environmental sustainability, ecological housing
struction, natural materials, solar panels.
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* oo IsUsticte tc j M 3 dzHizj digss. Gdz
1 Okydzer 2 k¢ HoytsHogkljjd' 0 1 .

1 JJlrreounRre

I §sfmdzjHdd] HjMwisddjkdY MlsOdkd ofj sBdjj OF
udosfisd d ‘%W jCldodsmisd o ©OL&Juydy & GlstcOmndyn
Nqddh desj Mstesdljd Msots. 1 Mmewid M ko jddud ddjc
p Oy dzgs ©OL©GOBEKOK! d odajHtedl! kjrndsdkscdd, St
L dzjteetst WW jClsdody j HB®RO [1].

CCtsdzsedud MSd L+ W¥WWJCddddz jls b dtsdzfaud s dy ot
qizd BjlssH', Ccbtte' ] ©OLELOBGSOd f kyjlkbsd &dd
NOEhks MmiejHk d tojmMkzemr § &Odjlsr . [dd d&zOf 0o dzj
pjhjMmlse, {dzjtectsyfsltejBdjddy, sfbsdhadLoyds dJnfsd
LWWjClkdodesfisd dMysd Lso Oded” kOS] egdOdztse ¢ Is. H
escdwdsd d Weodwelsmw yOfl! ¥ bknMss2ydosets ©OLodlsd

CCtdsedujmMSd {1 W% jChkdode j kjndsdzsedd dsckls
NdLdzgj H]WIs] dzt desfylsd, ©Cdz¢ yov ftesdLetsHmseats, Mmj dz
Hie. J[ded Bscbkls oCd yOls' o MjsY dMitd Lo Odedj ¢
LOydY BlsatsHtse, Mmdzedyjdedd dMmftsdz L s Odzdw =~ ddi3dud M

2 1y {t JrRurtovut 3

RiMststedy {CtdscdujMStets Hedshistes, ddvw  dzOyOdO!
1970 G BBH OR .

[ dtc MstdS dzdnY  Mjt' jLdr & { djtecjibdujmsdd ¢
@O dzj Wl d Hked] w©imkzehr, O kOCyJ] §shsswddy

O tIsd f§totse dzj o3 dzO y O dzts fiy 4 Hodyjdedi LO Btsdzij ¢
Mstetsdlsj dz' Mise ts.

JHddd dL Cdsyjoernma {dzj d3j dzlstse 1 Istsets Hodiyj dedWw
fsHAatSH € MLHOddE Ydd w, Clter2 Eydlreao0jls o
d Mty Bdlsmw BdddBdL Jtetse Ols! jcEts. CCBdzsedyj MS 5,
oL tsBdeso dzw j d3r 7 BO jted Odztse, 1 dzgj cetsfyB jtcj ¢ O h dn
C f dzOdzdtctso Odzdé d HJLO2dzk L HOded?2. 1 tdtetsHdz n 16
stcjBlktls ot didegsets tOL djdzr "j, yddgs tsBr ydzr j, O
Cdzjtecdw ot ofMmjn jj odHOR, -&zfet kis§ tzdg &lstey
dutse ftedtesHdzr » toj Mkztemse, ftod HBBMN Yy, IstcOdzMmy
kfyw L d&zOudlsj dz dz@ 2 Ekh jteB Sty Osh j2 MmtejHj. G
9 JMdzgse s 1 dzgjtecjIsdyj )b fogh EHOS 19700, |
B Odedd d OtermndlsjSClstcr MisOdzd OCIsdodets o dzj HicW Is
fMotsd fjeGlH,j oomjsally HEBdd BT Is! Mdadyjde” s
deso dzr | 1 dzgj cetsL OlstcOIsT o MicjHdzdr N deslsOa MawL Oc
ddzdztso Oydsdedz" 7 LHOdzd?2, SCtbtster j ftslstcjdzvels & dz
HsfMdzOB Y J dzedW d lststfdzj dzdv HtMIsOIlssydets 1 dzj s dd d
Ctso: Mtsdzdzj ydz' » BOOtj2, ojlteskzMlsOdss s d Is.
MCtsdz Ck o' OBBKCO {dzjtecdd ofMjecHO Mftewyjdod
NOs hks Mmtejuk [ 3].

s otej ) dej d&3 ddalsj o]
wWodzwjlsimmpw tHdzdd3s dL 9 Oy
hflsdzgdCtso Sty O j2
dZso dlsmw eofMmj BBdjj (6
deds BBdzjj EMss2yde scet

C 1 Csedui M sz HsBsM
dzj 2h dr btcjdzHtse o Mmlstetsdls
tciJH", OtendlsjSClsstetso d Mmist
Edzwtcds &3 d HBMIskY dz@ &3 H dzv

d LHBsotsets tsBtOL O ) dL dz
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]l sOLORMIsOdzj oMmltej Yyojlsmw Ekdjtej dedz” 2 € tsdzlsd dzj
dL d3j dzj dedW dsd . [Issfdisjdz dzr 2 MjLtsdz LHjM! Hdzdlshw
Yylsts HdzdlIlsj dz2 dzOW L dd3O IkteiBlzjls :tstetshts chtsdzq’thss)O(
Csdzdyj Mlsots Mdzdzgj ydzr = Hdzgj 2 ©® GEtHEZ o jddtit, yYbkt
B dzso dzv j 3" = dMbstsydeditse L dzjteedd, OCHn QOQ fnts dz

RELO Mmddzt dgf » tOL d&dyd?2 o SCdddikoksduyi médr EMnmds
Hsdzy dz2@ ftedmyf sMOB dzd o Ols! Moets?2 B©BELOL q’ dzd ¢ MmjL
dzj sBrsHd B EZydlsr 9 Ol 1 Isd Bﬁ]tSBszdzlsﬁ] d ¢ dzd B30Is0O
Hdzw B M jyd ddv (@R sttlsdts?2 ydLrded o twWOLde J fdL

CCdtsedu M jis oy diogda disj i fifgsu jHOd3 + € sdztse daij M€ g
Mistcj gd Ismw ¢ B ded BOdz! des Bz o tsL Hj2Mlsady dzO tsCtclzy
o 0dzd?2 ¢ bOSCBREZ Yddzrs woeodw jlsfqw dMmftsdz L s Oded
sBjMf jydddw Ikjfdzo, cttewyj?2 oeotH' d 1dzj Clsted ygj Mk
sstctseo , c@RECEdz] CtesMisOdzyd?2 d Hkzedrn Odz Isj tedzOlIs d

[ sd3, Ctbtster 2 YYdojls LO Myjl otsLtsBdztsodzW j d3F =
C HtsdBz dkzdzj osets 1 dzgj cetsf slstcjBdzj dedw, IsOC CO¢C tsd
B dissydkdSd ! djittcdd. uvOCE2 HBAE Wodvjlmw | d&
Moalzjls MsrtOdzj dzd¥ HtodesHdz = tj MkztemMse [4]

[ Odgdz" | Ijrdesdzcedd dcotcOsls o Oy dglzs tetsdz? o Mmtsn
dzdd o' Btetsmtse  Otcdzgd S5O R GOLtsa, Mdzd ¥ j dzdd td mME C
zOMmj dzj dzgdw . [ dzad M smMtseMmMlsoakzs s EMmist Qqc{atsd3lz tc;OLaq’

lteddzj tor 1 Ctsdzsedyd MSd 4WWJQIS odz' » Isjndetsdztsac d:
d2' j {dzjShkshsOdydd, 4&4QB&B®B qdzd, BJdBtEOL &ZOCC
SlsatsHBe, bkdiRd J Mdmksi @B EfttOsdj ddw i mMeztemModzd d

1t d3j dzj dedj  SBdzseduimSd {WWiChkdodey o Isj R detsd
oLHj2Mlsod) yjdkse jyuimSs?2 Hjwiksjd dshmisd &0 BSkk
d tjfmztihmr , z dzz yh d s COyd Mlsoets ydrded dz¢#wj?2 d
s Odzdzs gz dzO L OB SIS 5 fntsatGJd34dZdzisd3ytl*54fstiz,jiJ Of j
SzOdz des?2 d dzOfmlzh dzts?2 .

rddzdh detsj Mbstetsdlsj dz Mlseats, COC BHAO dL lttOMmdz

dzj GOsdodetsjy otLHj2Mlsad] dO Sty o0shks MmMejHEz. 1
ftedtetsHdzr 7 toj Mztomse o Y fiiddss N {fj telzffoj ts Hdtds] tes HiIzZ R Z H D | dzd
MdlszOoydd dzO ¢ dzOdzj Isj . inzOQIS Mtso toj d3j dzdzOv dzOEz ¢ O
dvIs! 1 Ctdzsedyj mMScd + WWjiClsdeads j Isjn datsdalsteaiigds-9 3 d
dzd B3d L Jtetseo Ols! dzgj cOIsdodets] otLHj2Msoad] dzO tsCtckzy O
dzf d3 Hdzv >y dL dzd. R dzdztso qodzdz" 2 fSHARtSH © KBOL OB S

v jls kEdEzyh dls! Soyjfl wdLded dzfHj2 d MmdedL dls’

l fjteolzs tyjtejH! , o dzts dimf sdz' L s9 Ols! fted MMl
Els dedLSCdd3 ktotse dzj o3 idthGGBLOIstGOIs 2O ftetsdL o sHMlse
Med udfmlsr Bd. 1 0fteddijte, Bsyds dnNfs&OLsaHGg s |y
Cduefdy ddzd COkjde , Stbtter j dj btd ¢t {Ssdscdy
ZsdL sy ydji?2, Ut fskscOjls MmddL dls' t©OMAsHT d&O
Mtesdlsj dz' desets BOLjtedOdzO MY stseMmlsokzjls kdj de@ " j ¢
ftesdLotsHMIso O GO jt@dGH@BEH Oj KO8 s ts2 Isjf dzsdL tsd
MesCsd Mdzyer. uvOCyj OCkdodss odzj HEEW s Isw Isj & dat
d HBESdISOYO HEY folststtdtsets dMf sdz L 859 OdzgdWw d30OIs§

[tczedds 90Oy dgr 3 O tcOoadzjdzadj 3 + Ssdzsedyj MSd 1
bz yh jdedj { dzjtecjlsdyjmSs?2 WW,jClsdodetsiisd L HOdzg?2
Izseo ' 7 dOMBMBe , 9ollstctse j dzgj cOIststetse d Htekzedrn Odz
mMdzdL dls' L OsadMmMddismis: s teOHdydtsdzdzr » dMmlssydzed €
cOLtse [ 3].
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stesdj Mizfskisjls Sldjlsdls: o0y dshls: ML HOdGIY L

dmy sdz! LseOdedy My JjydoOdz dgf » IsjrmdesdzEe 2 HdzW B J T
EmMzsedwdz yddzdh dzr = tBi jSCIktsa. uvOSCH] 900)dts EZydlsr
ftesi CIsdteso Odzedd d Mmlstesdlsj dz Mlsej HEBO. 1 Of tod d3Jj t
HdzW G jdagj eOydd + dzj Slstetst dzgj e dd, EMIsOdesodlis! fmdml
ddw Mmfjudod d' & ®KOLjtedOOKR]. (bt fsLotdvjls f
tesC dzd BOIs d MtsLHOI! Ct@Wstelsde | EmMdzsedw HAY it
sdzj HEZEh d2 o9 0OYdds® @mm@&%LBSG@dJ MdMmilsy 3" k4§ 60
sO0¢dy C0O0C HOLydsSd tmejhjddw, twjekdzdicsoaC O B
B e jdasddzyydd. Cbts fsLotdzdls tsflsddkddL dtetse Ols!
5Cteky Os h 26 Miej Hzoy dsddktBlps o gy didyiges v d MY sdz L ts
dzso Oydesdeder » Isjrndesdzced? EZf Qo dzj dedw toj MkztemMOd3d .
tcOdsd d MdMmlsj BOBd OolstsBOIsdL OYydd, f¢oLotsdvjls 1+ WW
otsHT . v0OCdd MdMmlsj 3" Bsckzls Ooalss@BOIdUI MEd i clzc
90! d LOGCtr 90! CdkO dqdzd kfttOes dwvis! MmdfMmilsi 3O
] fsmdzj Hdzyj J otcj dz¥ dz2OBdicOjIs BBESEBIST L Csdztse d
fMlse O, LOMbtcts?2C 0O fsHOLEZ®Bj 00jls MmMdzdwdedy M dots?2
sdfj Mbtsdlsjd Mlsea ® dqcetOjls Bdtses dzj 3ZOdzse O dz' -
sr 9 Ols! ftsdzde tOMmlsjded?2, Isj B jtcOskztick MjL sdse, o
tcOL dzd ydz' 4 Y BEBHA | tmmsaqw HdzZw fsdzdeo O dBtsy dzts
ColsstcOV fSHCOL Zd3j 9 Of Is q’fr]lj’tsdzJLtsaOdsz HtSY HJ o ts2
dzts?2 o tH'T obttedydes fsmdzy dMisdz L sea Odedw d&sd Y dlsj d
zv jIsfqw  dzOdBBdZj § OCkkZzOdZ dz &3 © BJccOfsdZdmMOR M
fjteolzs tyjtwjH! Ljdzjde §J dOMOYHJjddWw wWodwsIsmw ¢ tc
dlstsdls OS] liRilkdls! dmMftsd L soOded dzj f sMtc]
9d2, GHJ JfMmdzd o 1Cuals'ertpted distds SigoHItsB@ dz MY to BJQqut
desdz RO OL O Odzj d3. | Odzdetsy L HOdzd j d3P J ts Offf OEdAzE 9
dzdv HBtse o ¢dHMEdr ctteOn. Clls WOSCIktste dm¢ dzx y
[ Odzdz’ 2Mlddafifd Is j dz' Mlsoe @ di3F dMftsdz LEjd3 o HJ{ dzts BBk
ojJHjddy CodhistezCydd dzOyddzOoj a3 fp dmf sdz' L s Odzed v
MBtste® CtdmisttzSydd, ftd otLojHjddd Stttk o §f
Mtesdlsj dz' dzF = BlsatsHSo .

{ Mls! 3 M Y HEZAOtSHAZ = MISOdzH Otels© Hdzw MistetsdIs
tctso Odzd § d@3, O d d3j dzdzts:

ILEED (tkS¢tsetHMmlsats o 1&4& sdyd M e daf j {5
tcj 2Isddzetsos? MdMmlsj Bs2 MjtelsdW dSOydd Hdv IsOC dzOL

fENERGY STAR (d34>1H|zdzOtststzr2 fls Odzn Otels 1 dzj @
s Otctso )

TPassive Hou (MlsOdzH Otels L HOdzd W , ts i dzts o dats 2

s e
Misodj dzjsBRsHdBENsd SiEY dj dadv g ded @ e e ©
dz2" = iZj stsHBs9 i%JmGBMBJmeJ@dW).

[Mdeso dets?2 Htoddeydti Ists?2 Ctsdeyjfydd L OC dzs yoO,  Isfmv
Cslstster 2 anBuOJB ) JBY dzgj Isdz $t5 yddz J § sdd
fsdjhjddv, Bl jSIsr B #2086 & dzgdets¢ s toge@ s @ Q glztizd ¥ M {f
Cd, HJylMSdy MOHT) d Ljdzjdg" § LBBdgr H&W BISH" " 0O (
sOCets S dzj SMO wodzw jlsiqpw ftseorh jdadj ktetsedgv [kH
d ftcsotsHdls! MmMotsBBHAds,] otjdkw BjL daj sBrtSHJBsMIs
Bghjdzdv. vOCOw Ctdzyjtfydw e ddzs f s 2 dzw tedzO o
Isr GH] ftojtsBdzOHOjIs o™ MBSOV § dztsls detsfyls! dzOfmj dzj o
Mtsotej d&3j dgdz" | Isjrmndesdzcedd, OS] C0OC Mmdzdzj ydzr j
Hjott?2 oftsH', L dgjtetsMBjtejcOsh dj fdMmisj i By djd
EsddzdL Oydd GlsatsHtso, CedRBf dzj € B Mf JydoOjls d3dd
sjdz dets] odzdwdedj dzO0O tsCtekzy Os8 hzs MtejHlkz [ 1] .
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I deO" j &3 yqddztsds Ctsdgfdzy CMd B Mistej &3 B3 MsL H O
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Abstract. The article discusses modern innovative approaches to the joining of precast
reinforced concrete structures in frame buildings. The focus is on methods that enhance the
strength, durability, and cosdfficiency of constructions. The use of higtength concrete,
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Abstract. This article describes the legislative acts regulating the creation of operational
BIM models of objects in Kazakhstan. The relationships in the system of BIM models of build-
ings, territories, "smart cities" and processes are determined. In addition, the authors conduct
technical and economic aspects, principles and approaches that can form operating costs at the
design stage of the object. BIM technology, or Building Information Modeling, is a new ap-
proach to design, construction and operation. Research has shown that the introduction of BIM
technologies helps to increase profits and profitability, reduce costs, improve productivity and
the overall cost of the project.
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Abstract. This article discusses the current direction of development of the methodology
fordesigning concrete compositions, whi ch con

calculation methods, i.e. the possibility of more fully taking into account technological factors
and design requirements for concrete, thereby helping to increase the efficiency of calculation
method algorithms, their accuracy and speed.

Key words: concrete, structure, design, myttarameter design, testing, compressive
strength, bending. parameters, elastic modulus.
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Abstract. The paper presents thesults of an experimental study of the vapor permea-
bility characteristics of some thermal insulation materials and dolayler structures under
various temperature and humidity conditions. The results of material tests show that vapor
permeability (O0) is not a constant value and
location of the material layers of the structure. The necessity of scientific development of exist-
ing methods for measuring the vapor permeability of building materials for their standardiza-
tion is confirmed.

Key words: vapor permeability, humidification, condensation, temperature, enclosing
structures.
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Abstract. An important aspect of the development of hydraarigineering projects is
the consideration of potential risks and negative impacts on the environment. Specialists in this
field must take into account the geological and climatic features of the region, as well as possi-
ble changes in water resources due to climate change. Effective management of hydraulic struc-
tures requires constant monitoring and support.

The design and construction of hydraulic structures also involves compliance with strict
technical standards and safety regulations. It is important to ensure the reliability and durabil-
ity of structures in order to minimize possible emergencies and ensure their uninterrupted oper-
ation. Therefore, the development of hydraulic engineering projects requires an integrated ap-
proach and consideration of many factors to ensure sustainable use of water resources in the
future.

Key words: Hydroelectric power station, dam, structure, steel.
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Abstract. The article analyzes the features of the formation of medsenenergy
saving residentiabuildings, in particular new buildings, under the sign of the LEED standard.
The design and construction of eneggfficient housing, as well as its historical and modern
experience, are analyzed. The basic principles of designing eaffigjgnt buildings are de-
scribed. The article talked about the relevance of eneffigient housing for the Republic of
Kazakhstan.
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Bjtojls' dz 8uter dz mlsOtcHr ) tsBOEZOEZYO
dz 02 dBO2IT 6 Mj2Md3d s Odzr 2 dgQ lszintg dizv * d
OdzH Ot dz OkzHr, BT BE d2 LdwdzHT OLO2IsEY0O Y p
Jskzcj OfphidDdizHehsdziC Sntc" dzr dgH" 2 h j " " BH HiOw OIS 1O'H Bz,
Md 2B S Odzr 2 Y tsBOdZOEZHOYT LOBROdzOEd IspfMm' dzH j t6
sZzOttdO Mi2MBdEOdz' 2 dqLsdwWIststedzOtcHr , & jd@BH' Stsf
3" Modzr , MLH'" G ' dgj dz 20dztf r d&zO C jdzjIs' dz B JjIstsdzH ' 2
BB &z Suter dzr Mlsr 6 BOtwdzZr 2 CjLjOHjt" dgH] ISOZOY JIs®
SOBRBSOROj Is" dz tojIslsjlkz BpMmj dzj dzj t6° d3j dz MisOdzH Otclsls
spy tedBJHJd Odz@ dgdOdz d3" MOdzH Ot ¢ Mtefj Is*° dze § dz, s
zr' 2 IsjrdesdzsedWw dzOteH' SBtSsdZHOdZEHT™ 6 Isd' d@3BH ' dz' ¢ ' dz €

vl 2" dz fifgj RHNjd3E:C Odzr 2 ) 8B OdzO Iz, dd B3Ot OIslsOtcH " 6
zr 2 dqLtsdzVIsstedzOte, & Jj digH ' atsfnfdszr]lsOts, fMd 2 Md3d € C
mMpkdzjIsls' € h jh' digGH j tG, Nydte ' dz€° dg' ', tcdlslsjkz M
B J Istsdz.
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Abstract. Seismic design of buildings and structures is a key area of engineering fo-
cused on developing constructions capable of withstanding earthquakes. This discipline encom-
passes the analysis of seismic activity in the region, the selection of suitable building materials,
and the development of architectural and structural solutions that can minimize potential dam-
age and ensure the safety of people. The annotation discusses modern approaches and technol-
ogies in seismic design, including the use of seismic isolators, flexible connections, and innova-
tive materials such as séikaling concrete. Issues of regulatory compliance and standards that
ensure the observance of required safety measures at all stages of design and construction are
also addressed. Examples from global practice are provided, illustrating the effectiveness of
modern seismic technologies in architecture.

Key words: seismic design, building stability, seismic isolators, flexible connections,
seismic safety, building materials, architectural solutions, earthquakes, regulatory standards,
selthealing concrete.
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1.1 " Bste @Ol th@zstss Odzdy 6dBSCdm d ftetsydz = dBO
Gdzsh Ols! d w©WOMMjdeOls! Mj2MdBduyi Mk 1 dzgj cede, Is (
er

21 dL02dz d C sl mge0dkd] LHOd]2 f kyjlkts
st BeifMfjudeOjls mMysmte dsihls! Csdhsteeyd? §j6j
CdzilstezCydd §sotejynjdz® ddd OLkE j dzO.

B.RL Y ydv tgdatzy Qglzde{ i MdMmisj &3 dLrsdvyydd d HJ &
otsdzvsls LHOdzd ddzd Mststckzy jddt HedeOls! MW dzjL Os8 0
yOW fitjHOUE Mj2MBdui MSs?2 Mdd ¢ MstkSlkt].

41 JickzazvtedOY ftotso | o] fieff J =gl igetfld 3 dlotsdi],J © YlstsB '
ftoso j oWidasfHH | tafy d @8 Odzd ¢ o =~ Btesh j B3 Msmisswddd, ulbs
mMd ydi MEs2 EkMmss2ydetsmisd [ 1].

lodBjte’ d Isjodsdsedd:

85
o

T 2Mmdi3dud MEJiMtesdziss®] @ ZMisOdzOo dzdo Of 3" §  d3j ¥
jets YbkdHOd) dessds, §sLotsdshdj LHOd CtdjsOol!
L j dgdzj Istew My j dad 2 .

i J BT W ilked : EMtes2Mlso O §sedsh Osls d ©OMMJdo O s
cduds OBSElsdL OltOd o Osltdseddi, ukt Mddy0jls

11d8Cdj MmehpkPdEs: Ssdhstkz¢ydd, Stbstwrj B My
¢d cdeCtmisd » MstkSlkztj, f(GLotd"YW tOL ddyd o
Hezc O [ 2] .

t d ) lz dats|Cq B1Sdsdd H d dzj dzd v .

1 © dL tsBdf GRQAHGOL destsBtcOL dz" | ¢dBSdj Mtsj HJdzj dad W
sktcjde Gt yOjls OS] Ikdfr, CO¢ MCsd Lwhdj MmsjH
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dzdw R Hdzw LOMdIsr sls L jdgdzj stewfmjded?2 d B Mt j yj dad

49



t dmzdasicd 2 cdBCdna Mtsj HJdzj dzd 2 .
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vl 2fEa Hejdisiitesls j ndz2d S Odzr @ Suter dzr &3 (L v 3), GdHTG
CttcH j dz a2 O, s 94r LHT 3.

Abstract. This article describes the achievements in the field of research and creation of
hydrophobic concretes based on metallurgical waste of ferroalloy production for hydraulic
structures. Today, the problems of safety of water management facilities, especially dams, em-
bankments and other hydraulic structures, are acute in society. This is due, first of all, to the
large economic, environmental and social losses that result from the destruction of such objects.
In this regard, the issue of the need to minimize the likelihood of such events has become urgent.
This conclusion fully applies to hydraulic structures in the Republic of Kazakhstan, most of
which were built in the 680s of the last century and there were cases of emergency situations.
To solve the urgent issue of strengthening dams, embankments, modestrdmigth concrete
can make its own contribution, which will fully comply with all regulatory requirements for
such structures. This article presents the results of studies of hydrophobic concrete, which is ob-
tained on the basis of metallurgical wastierroalloy production with the content of a complex
chemical additive aimed at increasing water resistance, which is the main indicator for such
concrete. The composition of the complex additive inclédézenetrorAdmix, Flowcast and
MasterLife WP 1200. Based on the listed additives, hydrophobic concretes of strength classes
from B22.5 to B40 with water resistance grades from W8 to W20 were obtained.

Key words: hydraulic structure (HS), hydrophobic concrete, concrete class, complex ad-
ditive, density.
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Abstract. The article contains a brief overview of enemgaving structures and tech-
nologies for deaf andransparent parts of buildingsModern construction systems, materials
and technologies for the insulation of external walls are considdredncrease the thermal
protection of the transparent and blind part of the wall, the characteristics of the materials were
determined.

Key words: energyefficiency, facadsystem, building structures, energy efficient tech-
nologies and materials.

* oo sUstictote j MY EHdzerujjdds ¢ B OJ o
17 dzr G sy . fpEzOdzr h B O2

1 swt wel g

DMter dzr ePw®Eedwdzr Ndzgj ZBH] EZH' W OdzD" h Otelsls Oter

] BOtc@glstOy " tor dzf MIsOHT Y OAISO yYy"tekz YbpDdzy MOdzz
dzHT W Isj R desdztse d W dz-hy' Cyirhdgrdgitd T Isio@rpisdoz B GBfiPls @K j to° dz-O
Hy YDdzi uwBdzsnfmls'™ ¢ ¢BItedCO BB dz s ORZOHO 0O2 BOY Is Ot
spy " tedBjh " dzj toH " HO2'" dzH Oz d3j dz X D dzj M 2Oy lsOdz E
Il dzG ‘" dgptdzjdzt dzj e dwWde lNdgjBHjE Yy"tr dzi i MOdzOM" dzgH O

2 crr4aRrRruvstr zJffwv

Cdzjtcedwdzg Ndgj BHJ2I" dz y"ter dzr i B3O ted OdzH Oter

]  BOtC Oyl HOEZ Y " tor dzf d3H Oter dz SYh O dzZOEZHT™ W bDtelsH
BOISIST Y Y OODHO2 ZOttDO YpDdgj Y"ter dzr' g YtsBOXRZOEZ CjLJ
BO2 d&zOdz" misr . ¢ dajc' L g :

1) YOhOdz CSeEff yYOBOILIT YOB'™ ttDOdzOtGH O Y " tair dzf d3H
B"dz Yiogk,jttsejdH' yYBtehOk yYy"trdzr &3 HJ§ OlsOdzOH' ;

2) ®YhOkzdzOEZ Yy OBOIsT B dz Yy " ter dz'i agH' 'y ey "'CEA©OJsC 19 b
Y BtehyQler dzr d3r . ¢ftcdtsted Y "ter dzf MlsOODr ijGzOsd " dgH ' N T

HdzH " YIsOdz y" "t dz ] BOIjtedOdzH Oter dzgr W " dzzH '
02" td3Oh " dzr o OO CjEkjSbkjt' dwv Cedjd3 d2 w tfMr
fO2r LHT Y Y Ols™ dzOMmr Bidz sOB" dzOH T . I "dz Y OODHC
34 dzh * CIs’ MOdzizOD"r &jdz tsdzr w Bjte' Cls' € MY OlslsOAROC
utsdz” d3j dz Y OlsOte, OzO CEf YyYOBOIIT YOB' ttcDOdzZOteH O
D" tgr diztsfie 3O dzOter dz Yy OlsOWHOIskz 3ypdzgj CSEf YOBOBLIST VY5
HOter’ &ZzOter Or dzr W Cjwjis " dzgi ryYyfoOdz jlsjH', pfm' tej My
[r MOdzr, " dzze Isd' d@gH* yY"ter dzr i Bdzser bkttOd Ctoj &
s' dz YyOMmdJslsj te* 3j &z Bjte' CIs' ¢ BOt y"tr dzr i ZOIs,
&ZzOdz MOdzr &ZDOdz D BOWKCOIIsOte ytsMr B"O Mr lsyr HJ CSC
YONdABY j2H" . 1 dsClsOtc 3 dzzHr Il dzjodtg 3 tcdz dz) WzH PteB &
OtcdzOdzD Odz IsOODT B'to 1 dzgjtecadwds Ndzj d3H j 2 Is° dz2 €hOIsj to
yjdBjdzls yOB" DO BAsCIsOter Y bpdzgj Dt Isltedz Bjte" Cls®

l dzsCIsr W dzgj ' L GO0 CE g 'd3lzdy) P S Nlstsdzlst e h IsOte )
cOdzOOdz Y " dzz { dgjtecdwmr dz Ndgj BHjikz yYy"ter dzr iy €L " dar
Stcr dzgH OZDO BIBRBE "  dzgH' € Bjtejls' dz BOLjtedOdz. [dzr "vwd

60


https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/
https://translate.google.kz/

BzHO 02l0td yYIsO2 kkpoy wdej NJddzOYlOdHT . Dvd yj k&
"fOYsB&DOdItE' dHjC' YOB' 600 BdSClkOl’ Gd&OLH' W ¢

B B3¢ dzgH "t 6 Bdz' f IsOB'" dzOH T , B"dz EdH ' t6' I §totsyy f
Y "y 3d dzls Bdzsegr, Is"fls' 75 fO2TLH'"Y BSSd&ZNO HO, Y
L dzj eedwdzgr Ndzgj d&3HJj2Is' dz BOIsj tcd OdzH Ote Btsdzr f Y OdzO B

3fovrt RO TOL fr1 crweu(t

Cdzjteadwds lldegj BHj2Is' dz Y"tor dzr ) sj R dzsdzse W dzOte?

r OU0O 0ddizOtcOIslsOteH" Y BOMRZOEZ XY bDdzj Y tsdzH Odz' flsOO
syr YyYOB' cOOd&OtH' yh Ok dg®beHs'Yw Iy dZ$ o fi) 'h &' dz' yvO 0B ‘d

"h " dgHj BBSAEZOH'. [YhOEd&ZOEZ DH'M' yYy"ter dzZ@ GZGHOWGH' ¥
&Odzr Mlst BSd § CjdjH'

sOffr 6r ) Bjtkh d W LOXOflOt' . [ sdsdkdlsls' I
O dze O2Is' &z Y Ocdzr fSOtGH' YyYBdkHOdk IsjodsdsedY ot
GZOZOLHOdz S"GOH' : BOMSOfY' §dddjtf sddnlsdtssd,
SO HIh' dz YodzH Ode’ zOH' . 1 j desf zOfls ttOHEOCIdols'

FHT tORBO2HT YbDdgj YJto Ofmlsr MkzdzOtr dz ZOMISOBO2H T
[z 1 Csdzsedvdz Yy 1SOLO XYpdzj MjtelsdW dS OlslsOdzoOdz + ¢
Q0" dzOdz, Y tsdzdMmisdtesdz CeB* €Cj "yMmOMm Btsdzr f € j dzj+
Oz C Oz’ Y % OO0" dzO@cdz sBjGEj2dz jtejShjozjdzgjn' , tsdz
slsjtc’ BOts.

Cdzj eadwdeg *tTdgjBHI2Is" dz Suter dzr ”p y Tt 24 dzj to°

1 dBOWOIsEHOLIEYY Y steh Or Ctdmistez ydw dzOte” dz" w !
¥OYlsOter CEfljf CjLHjMjH' fMtsd &Bjd YOOt ' db
NN2jdzjteH YOREPBRH Gz @& PERT dzZf YORBSOBOMr L JIs' «
sOtcOdzDOdz Y"tr dzr fy YOB' DO Y N2Jjdzjte" dagj B dzOdzOtcH
SYh OZdzOEZHTr W Y jdzHjIs' dzjIs' dz Yy "ter dz@ d3H Oter dzj d3d fd ©
YOmB j@BE®BIs X Il dzH d&3d dzj Lt OdzH ' ypdaj f sdzd flsd tetsdzH
Y OB ' tcD OEAOW@l dzOZH " W Y jdzH jIs' dzdgj 2 5" dz S tsdzilstez € ydv
Y OB ' tal@jOBON] Y OYIsOEZzDO BJS IsjH'; bDtlllted ¢ tsds d dz
srdz ynaajdzjten' w tsfypr j<C' dg"fpy Ofgr .

4— 11X

1Mz teijlyg den j s dzjls' dz YyOMmejlsls' w HdLO2dz [ 2
11 OdzS jtodz' C7 @SS tdscz';C 28 j €' Sk éf) Olsyz0 o@az WA @ ¢ Of 180
4iBjC' sk 3OS jhdd O dyr ;& H5gzezek 6 ' N iy Stz OBy h Dz &ZOL .
steOMy Odz s’ ¥ j dzn 51O tztlzgis® tzdz B 15 Qe 8-y Is s Tia@tef W ©
Bjlstedzj o' BS2' dgh © CEf YOBOLIT Isd' &gH' U2 jdzjte
h'jh'2dg'lz tc jOsEstgm j Is ' dze j de.

61



2k ijse Oy Odz sqfls’ YjdzHjls' dzjls' dz YOMmBjls'
1ig ' h ' dgn' 4 ddjedsjHdzlsels jdigj' dz B2" £ OF 1B €Ok iz dz6 55 wD ey @ '
4iCtesd Isj2dzH’ B J S ' Qs OdRGHD diwmdigg' dg'n;WZj6dz BY £Of " Ol
7icYh O zOkH'™ dz DO2 sk DIy OBiE detEp O Mz €Ok j &z’ ; 8
10iff ES' LB j 2" H @) B3 & O Kz ;BisEONsd ds'ts;2 5102 3O ;
13iBjC' C' N € ZOEKEKEPEORBHPBOLE j IH EOLY sGdy dzfftsC Of'

stcOMf Odz Mdwylsr yYOMBjlls" ¢ U2 jdzjtH' W BOMIsr C
-OMf Odzr Y jdzH s dzjls' dz yOMmBjIslsjte EdzgH " to' M' dzH |
Jusd  &i3H', BBYEZODO LEL '  ®BH' jbjl' d Ctitf sdzj dzlslsj tc >

ZOH T ;

- Oy Odzr YOMBjlslsjtc IsOBdOd CctOdzdlslsj dz » OfMOdz0
YOoeh@hr dzg d3gj dz 3 jdzH jdz Y BStcDO2 Od&zOHT

-jeitc vyOMmMBiblsjteH' W Bjls' dzgf YOdZHO2 HO B' t6 DMJ
Okzr s ezd3gj dz % 52" dZOH T ;

-YOMmMBdIsls® € ynu2jdzjteH’ EdzH' kzH] Y BOOt’ Isjn dzsdz

DOMB jykldae ' Cdzr dgHr ¢y N jh " BHjtH] ' dzk tsyh OkzdzOor h
ZOIs™ dz BOjtedOdz Btsdzr f 5" dzgOdzOte IsOB ' dzH '

-3 dzj tOdzH ™ NIl dgdzj dz ¥ OMOZOOdz 3" dze Y " Ok d&zOD' h

L CMMstczEHIsOdZOOdz f sdzdt Isddzj &z CEB " G ;

-BOL OQdz! Is " dgf MisOte" dzOdz Y OMOXZODOdz 3" dzk sy h Ok dzO

-CEB' S hrdzr HOdz Y OMOdZOOdz f dzdlsOdzOtc ( B dzsC IsOte)
sSYh OzdzOEZ DH' MiIsj tc’ YOB' tDOdz" W BB BEAd G¢' dzgj Y Ol
0 d &30 tc Qjls¥ls Godzfn-Is | tcg k7 dej tc.

Cdzj tee dWw dzgr NHdzgj BH j2Is' dz2 IsjtejL jdzj tc. vjtej L jdzjts
Y stehyOlzter dz" d3H Oter Y Odzff ¥ ' @® MWHjOr dg dgrjus j B0 % o tsdzH
kOtHOD" {dzjteddwdy Il dzgj GgHijogEHZHY tg vy tiEOWO I HY s delfj iz
jWw OdzH T @;@ sjtejLjdjteH' W X' dkkz YstoOk yOmdjlsls]t

b OckzH Oter Edzj eSDM' B' 1 dzjtecdwde Ildaj dBHj 2kt dz p2 dzj
K-hrdgr, 1dgjteeadwdzr Idgj dgHj2Is' dg, " dzeH'"™ Idzgj d&g3H j 2 Is
M w tcjls' d& ypdaj Is.71-B". dg W Jj'jdizfr]aj@ﬁﬂslq’eg@@zfljdzOLd:sGdzf
HOdzr dzOIs' dz QEI;[ YOBOII Cnd3 f >|G)dezr BOt IsE d3j dz
B"dZHO2 BlHE" CC"h pRAdgjC bLjC-h!' ' yH@" EBLPpOEBALZL
st Z00dz CEwMlSC Misje’ dj dj. [rdd sf & MOdHOG
lst3UJteOJ§Iﬁts®,'ﬁl;;fOlefr] 3 D dzj BEdzd34HJG “hgr Isj &3 j 6 ©
Bdls'" dzH j G Isj B j cOslztce® CDH' d3G D2dzj CIsj tc’ B Ot
Bjls' dzv j ¢ Isj B j cOlskztcO® Yy OtcOf ©O2r &3 p2dzgj SIs"w BJls

Bjdz dqdzsjte! jto L OkOwr dF W Snu2'§ Cilk' dzj ytsdz B te

62



4 Yy cuRrRr[rfrt rcrr uvéf D3 v

[ Mr ZOD'JAEBOKLOIs K O @HOWZOdzIz L dzgj cedw Isd" dgH ' dz' ¢ )
sdzr W ydakzicedw Isd' d3H" d&z' ¢ , B"dz EL CJLJjG" dgH J 0 (
3 D dzj d3EdZH‘tQ BEd Clsjtc' dg W X" dzk yYystc0DOkz Y OMmdJsls
CddzH j 2, 0d 3Ot OIslsOtcHT W 1 dzgj e jIsdCOdzr' v Isd' e3H " dz'
Y"tGrUZJﬁ] BBH j 6" dz YtsdzH Odzz dzbIsd y 4 ' dzH 4 .

S D t3v3vr3lot
l1nNe' dzg¢' ©OWHO ODd®BOOIslsOte d3j dz Y " tc" dz@f MisOtcH OO

Y¥BBO OolttedzOter dzf W Ispy  tedBj M’ T ¢3ydz d&r' figz' % 'sd3ddn Is Ot
MOy OfMmr d&zO Yy bpdaj YBBOdZ ¥V hjh" BHjteH' ' W HDOH' ' ¢' dgj
ldzj BHPBOXZOte" dz SOWHOE Cjtej & dzgjc' L' dgjdg, Y"tor dzrf
¥Ddzj Y"t®rdrfq RObjtedOdzH Ot B dz € izl wdz$ y dywdeO te
dzr dBH" Y, Y"dgH'" dz" YIsT Y tsBOd&ZOEZh " d&ZOtH' W B dz' B dzj bz

CrrJRruvuvwy wf w

1l  dzso Odzgso O [ . ¢. wBJjtiyjdedi 1 dzjtecdd o® LHOddW~A
2. | sdzso Odetso O [ . ¢. CdgjteectsMmMBjtejjded] © X ddzdh daetsds
3.1 dzts € of( dgjnfrp Jd3dZOW ts fitlp:dovey. 5@ URL :

4.1 j dzsd dzd telz § d3r 4 W O mi@pt//masfetstDifddr.dz URL :
5.113dzqfnlsqtsrls€d@14415ﬁ’gslm4dzdzts dztso " 2 s te thtfpls/glmrt.rdz" 2 d3OIs j
6.zs2C OIkztcC O dL o jhttimdgdrditiiaiploBhtuldaRutka-vermikulita

7.C dzj e smB § toj ¢ Chyld jdt]dzttitptidGRvinokna.ru

8.Cdzj cesMmB J to ] ¢ Ot httgh: fwwis.6kdaGki.ru UR L :

c [ r624.021

{

DNt 3/ 318Ul USARC) Ot 31 st
(1w

Dt ¢cur we v

— 9

1RC1O
( z{Jv
MmMC kzdztso

[t O
MOd ¥y OOd v B' & & BJmmwoe G =@ \Ofy g © dg

O WH Ol fOB. Codids t Ao ™ dzr ) L dzj d3j delsls j o' dz S tstotetsL W
bH' MBj ' Isj ndsdzsedY &zOte" dzO N tsdzlzi eBusddz" d u tds' Ok’ d2OBIt6
020tz 2502 L O3" BHOd&E' dz20 N pdzj BUL' dZ2' d2O p S |
CjLijcec dHj >YsBOdZ 6 230k ' ff'LH' @' diBjd + Csdatsdzd € C
HO CttiesL YHOdz 3dOkZHT 6 ptlttd pH' Misjte’ , f
S POEZROISHISY SB8tdOkH" XY pdzaj dzj SlstesdzdL H' @ Sts5d

[ 0230d0dr 6 i 3O8Kg&KOWH OcH' CSeesL Y d0 30t &
Bjdz 20y jIsls' &z ¢' Bjdz sOdr Msr ek, Mtsdr i3j &z 30k Ote
ZOf lsOte’ &zO B O2 ZOd MisT SBLUOLHT 6 ©6KO2d pH' M
Indz RO jtedOdz ddzyj dzj tedzj te, Suter dzr Mhr O > p dzj
yud ) ‘Misj2ls' dz BOd 8 &THHjd& lsnuddOdOw Th' dz
sl 2' dz :PotucH fus @pflstez C ydv dZOtr , CBGEsL Y, § St

b dzdzts s OI@ st % j H fls GrpsewsRs WMy j C Is dipj de'sH s p R dzts -
s @ d BOL dzd figlztc B d Is j ‘dzelz flztizs | s $sto 1o to tso. tSfte{te L j dev j L dzOw
f totsB dEjEHOS BOY jifiste d o jCfy ldap y d Is j tfis aldts (i Wl Jo @4 o Iz " Cjttpif-5
Mistelz $uysfBme ¥y j 6Bt d yOlsi WO xdgek@ Y L s Ofdz8 fgldath i3 U J -
MCEXWJ Clsd ofdatsshij €y ® O Iste Q) i) &30 Is te desd@ s figidds GHO N o Is

63


http://www.tstn.ru/
http://mastersbuilder.ru/
http://elport.ru/
http://vermiculite.pro/shtukaturka-iz-vermikulita
http://www.okna.ru/
http://www.okna-okt.ru/

s I tsto to ® LS firf QP 5 dz! L o) Quafdofdas Sdzs "'~ dz® H 1B d B O s S H dats 2
L Oh ddpirdzj Clstctsdzd L O.

AJ dglsOliifdisL dzO ¢ g 3t B Is fnalzd P dzts fiffsizj sts B 7 5 H @Fisldnds- ¢
CtotetsLLJQNZSRE O C >HO 48 | ¢ 5 d3j dzHeO ysdtsfid s d d30 diry ff distrets® -O
hdlseL Oo d fnd tyisCidsogS te j Usiplelztstplaij B 5 off Qalis]j2T .50 Is j o d O dz
B IZH{ dzjdidgydg dzjfrpdsals d Isdjodryjd® d dels § tej fipifoydai@is’ s O "  d3
Mt §fipls o5 d Is § s Jodsto @ls O |
i s dz¢ Yd Mozisdn® te s d Is | s didn I tc € &S tp db dfLdelsVd, € s to te 3 LOF s dzdz0

dis 0.

Abstract. The article providesan overviewof effectivemethodsand technologiedor
protectingvarious building elementdrom corrosion. Corrosionis a seriousproblemthat can
lead to significantdamageand destructionof structures,which, in turn, will negativelyaffect
the safetyand economicefficiencyof theproject. Thearticle discussevarious methodsof cor-
rosion protection,including the use of specialcoatings,anodic protection,cathodeprotection
andelectrolysis.

The purposeof thearticle is to acquaintreaderswith the importanceand necessityof
anti-corrosionprotection,as well as togive recommendationsn choosingthe optimal method
of protectiondependingon the specificconditionsand requirementf theproject. This materi-
al will be usefulfor engineerspuildersand all interestedpersonsworking in the field of con-
structionandrepair.

Key words: building structurescorrosion,anti-corrosionprotection.
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Abstract: the article is devoted to one of the types of energgving building struc-
turesa ventilated facadeAs a facade coating, which provides insulation of walls and facades,
modern building materials are used that are resistant to external influences.

Key words: ventilatedfacade, energy efficiency of buildings, reliapl®tection, exter-
nal influences.

* ¢ o IsOstists t6 j ) s dzrijistiEdds O § o
17 B lsjCH. PO B O2

wi wuel g

‘Hexy'T IslsO D BOteOIsOtHT MOdzkz dzj d3j iy toj € ts def
Isd' d&3H ' dz' 6L @aR3Q R REMG L dzfjfis j OISz tcd OdzH Ot
HOdZOdZO siIs' ter ff , YOMBJjIslsjtoH Dtodzj ZH' Is ©
Y SdzH Odgr dzOIs™ dz + dzgj tecdWw 1l dzgj d3gH j 2 Isi" xdig dp-" tor

"dz YOMBjIsls] tG.

HT fyr YOB'" cDOMr dzf Wi B @istc O CzAstaHyON rm EEnpey ddz
Y stcDOE. DO wifiyrOdfhis@ 0O telg rIsy hdgHde' ¥ rts dzH O dz' dzOlIs ' d

LG JdgH 00dzO j d3d M, Msdz” d3j dz Y OlsOte Mm" sy’

W sStcHOdz Y OMOZOOdz IsOMIsOdz ¥ OMOZODOdz B" 2T C
Isjdz YOMOZzZOOdz SR BdzZYIsk S K Ovds Aez@ 16 1o, Is t§ gz

5 o
v

=9

I ng ~—
Q—.Q—.-'g_
S o
ssﬁ“%’E
OE- ",—UTQ-I\)E

o

= o o =
S
e

d

2 crrdRrRruvsr zfJuvu

DtcOOdpdsy MpdezH' € WERZS ydwHOdz BOMY O, yjdzHjIs' &
HOtclslsOter &z0 Mp2¢ jifp YOBM tDOZOtH' Yh OkZd&ZOEHT tster
dzr v Oflsr dz0 MOdz" dzDOdz Y h Oz zZOEZHT"™ W Oty Off dgifPj Y (
OL OWHT B"dz Odd&BOtOIsisT YT dz sE0O Cjlsjls' dz hrorc
YOlsOtgyr dzz Y h O dzOdzDOOdz Y OB tcDOdzOte BE dzd3j HY OH Ok
MO2HT . rrjdzHijls' dzejdz YOMBjIs M telsyr YOOk xyn?2
ZzoOkz Yn2yjMm' dgj dz ¥ Oy mr Oy .

(1)

u yrenmrens

» - Twapo-
N " Tapobapwep (3
- e’ Neacweress (4)

Kacoera
maTanruackas (5)

Ik tijulssf MOd yjdHjls' djls' d Yy Ofsjls.

66



s MOdz xJdzH j BB tzgzls Y tadzlp OfgR | BzOHOWO 5P Osiiz ¢ j O
ZOdzOOdz BOD'" IslsOkh ™ &ZzOtcH Odz ¥ bpdzj YOflsOBOdzr W EL " dzgj
YUter dzf g dz Y h Oz dzOODT h f jdz Y Off Is O ROl Y. jAste Oy dzH O

3fouvrtrROf T Ot [for1 crweurt
4 tolsls 0 idz0ZOMKS Y OkuDd" 4§ dzly 1S CEeElsjtee: b yC

dte" sk ydedzn Oter dzr w MOdz" dz OL ©O2IskzD0O, MmMwor Mmr dz' v
BjJtjJH' . wtsdg d&3dj dz Y OlsOtc, B"dzZ ODHO2HO DJdBOLOIsIsT
StedzOlsy Odz S jLH] BEHT VU Gy Oksyd Oy QG Isy 1j 23] dgj tc' dz
Blklsr . rjdzHijl' &zcjdz YyOMByIls' W HdLO2dz BE dzdzj dz' v
O2BOYEON jcj YOLOL2 "Blsr &zOIs™ dz YyOB'" ttDOHOdz Mz BL
r ZOOdzH OdzB OD OdzgH ' Y Is O dg, sdzr W Isjtedzgdwdzr vy €4 H-jtee "
Y" dzOy sto@HH @ Bdzk' B&BO2HT, B"d OY't MW’ dHO |

rjgdzHjls" dze jdz vYOMmBjlsls'w y1¢ CELjte"h dzgjco' L
L dzj g delsls jte Bsdzr f IsOBM dzOH' . wh¢' yYyvter dzf 3OO € 6
Hjdzj W BOD' IslsO®wyh lsy@adf, Is Ofipts deg@ds?j tc d O dz' BJC ' Is" dze j dz
hisj2dzHjtc tSYh OkzdzOE Oty dzr ElsjH", SdZOtGH" W "L
BEdzh jto'; stesdghlsj2dzH jtc tojlslsj dzdgi 2 Is" dz dzgj &3 M4 togj |

B'dz BjC'Is' dzdjd ECdN jBHjE' EdE BHjts, J§' dg ' M deH
BIBS dzH' § Bjtjls' dz 527y Y&fr df &5 Oy d¥ BJC' I5'

(jHjls' dz¢jdz YOMmBjl & dzbH' 1Ndaj BHjEGE] OtsdzOd
N S0OdsEHT OLO2kkE &oMmjdim BOMisT &phjdj dj e’ W
'y TEYdt chd" ikj Dy O Odz &) sOdd, Od &jlkOdd 3 &

l jdz¢' &z Bt HDtjYjH] Stdhlsjldede’ ¥ YOI yYOdkzr
stsdz” d@3j dz Y OlsOte, Y OB' DO d3j dz QtGISthISJde Ote®Mr dzH (
Mz yYO Y Othmr Is®OFY Omdzz wsdH QX ' hls' ¢ dz OL 0211k

MOYlsOkzoOOdz CjLH] fjteWtstcOydwyw zOdzDOdz Y "ter dz@ d3 B sazlz

4 Vv cuoRrRrrfrt rcrr vof D3] v
aoBrtdg;mz YO sOk &BOIsjtcd Odzr OO’ dzH O ' dzk 5

Y Odzr wwrjae ' dz' B'tc ODdd&OtOls uh"dz 3" dzz ddzy § dzj tcdz'
NddzHjIs' dzjIs' dz YOMBjls B YO OBOSOIsYyNOR 2O0WwOH 1 dz
sYyh OkzdzOk tttdOlskz CjL " " dH] EOY'Is fjdz jwejCIls' 11dzj
rrdze YN OEEZODT hr dgO Y27 dzOIs™ dz sOdZzOf IsOtcD O
SEd3dj d&z M' w' tg' dzlz’ 3 OlsOHT . sOdzh r yiIsr Y "ter dzr ogf B C
ZzOkZ" dzZH @ 02 dzZOdzOIs" dz OO OODr dz@ f dzdlsOH Odz IsOdzh ' Yy Is (
Bjtodsdjz nh'dz fdzdls© yYOBOIIsOtGH" " tlskz nh'dz 3jbk¢’
YGBftgm]@DGDlzdzOlzdsjdz B 'teHj2 BJS¢ ¢ ' hlsjtedgjdz BJC' Is’
SeEL " d3H' B3 BBteORZOLZOted3j dz 3 OB " dzzr C jtej & [ 4] .
5 5it3031r3f¢t
rrdze elsC " Lce" hIs" €CJ IsE L‘d3H‘dz‘QQJ Y Olst fpls™ Yy (
SOteHT 3" dzze tsYh OEZd&ZOODTr P KO cjtfaq’G)dZHOtraHr Y sdzH OdzB O2
Hyls" dzjls' dz yOmBjlIs d3pMj dzj dz “JhEH'HI fdtemfjSilsde
Od B30t Is tihH BOIs j e OdzH Ote d3J syhoOkzdzOzoO ybdzj My
h Oh ' dzdzOdz M j dz' dsH "-OW Bt@dz@ﬂztm@,JtﬁaJsﬁZHpQQEts' dz' f BJtelz
CrrJ Ry wf w
1. 1 zsame d?2 R. 1 . Jqd3®thlsls®tst\y mr telsyr Yy OB t6D
CodemistczCIsdols® N j 20K j toH ° >1;ls dzH ' tolz
2. stsoalskzdz R. 5., [Od yioO ¢.7. 10MYyOtcOdzOIsT dz ff Ot
hjk yY"tcOdzH Otcr Dd BOtcOIsls Ots d34dz Y "tor dzr20BE.OtcHT G j

67



3. stsolskzdz rR. 5., [ Odzr yjooO ¢.. 17 dzr &3d B dz' d3 €
#402MmMe YOOy Cjth ' dz 6T202 SIsjlzdz Mmjt' ClsjMmls’® ¢ .
4, stsolskzdz rR. J5. t Md g Is’ OhEZHrw Is"yrter BHOBOMzr v Od

COfdlsOdzr IskztcOQid2021.d3p dz° d3j Isls § tc.
5. ssolskzdz rR. 5. vl a3 teB J IstsdzH ' YOdzr fmpr L yYOdz fIsOkz
Engineering and Technologiy2022.

U $69.059.2

gfltrfriv3r feouvdr3 YterdvltozriRe todOr1t vz
Foradtdre offovz [fuv wRrR[?1V(BZRM [ ]]

vzekzdzB G 2inqH.d dzBo ¢ . «
L2l iy HEdZzOtetsH d2O% B tOL 59 Ols j 05 0z04 3 S SEP BT

&
&

Sls Oy OR MlsOdz dZORsHdIsMw Mj2MMBss] OMdesj
J 2 OmMdesdz § sw iy . I sdz hJdemlsets Isj teted
Mi2MdBdyd MSdr otLHj2Mlsoad?2 t©OL dzd ydzr = Mmd«
s OMdzts2 Lid&0 dsOMQBHEEP Y ddg dzts BRdzse s shd
tor dzb O, 35% dL Ctsbtster n &ORtSHWISMWY o y ddz
sCtsdzs 40% dzOfj dzj dzd W .ts Mlslstyy d2OY dz@OMds ' 5 4 §, M BB dzd € C
wWisdzj j ,fotdgjdeLtts2 Hizls tcOL tolzh dlsjider dz’jj 8L pBdzpdstsY fyj dzd
] Mtseo toj d3j dzdz" = CtsdemMlstczCIsd o dz' - tejhjdedw dzJ
stsdzr Cts ftsor mMde o jddydder Mmj yj dzd?, g’tstsudztsfnlsl,
dets?2, dets dzj BBWL Olsj dz' dats {Qtsdztsd3q’1u d +wwWjClIlsde
mMied yd MS OW dOctlkzL SO dBsekzls ko j dduyd fmMw jhj BfsC
StsH T Md 2L O dlIsT . Clsd o3 IstsHT i tc EmdzOIsted o O
qdzd HJ BIWJtetse Oded™w MmdMmisd &3 o L OsadMmddsmisd s |
otej BY dLo jMmlsdegs BBdzZjj 100 L OYOIsj dzlstso Odgdz” = € sdz
sdzfF ud o' LipdsEzn Bew i dedw, € #)def B)tdsY y dsvzy yid W O dac
G dzH Olsaf@L. OS2 MisOdz [ EteOL dwWdzr 8 Mmj2MdBdE Odzr 2 B J «
N dJteH sStc dzO dzO M 2 O dz. 3 0L O023MlsOdzdz” 6 S Mifsls jog jCdg j O
uLO3ls" 3lsOYr Npdzgj IstteH G Mi2Mdi3d S Odzr 2 pMmJ tedzj t
dzr 2 02 BO2Isr 6 OkzHOdZ 450 @3 6 Cd&3. [dz SMlsjcjdz
35% Ssutcdr dz t2 &B®OtcHdzH Ol 4% MO tedzj tcHj IsUCOHT
s6Ilst mls' € X pdzir 9 Gs teifMdz’ C6 * SdzZHO Y237 dz yjte M
BOAB B OdzdzH Odz ¥ 54 Oter .
0L " te@" LOBBOdzY " CodemMlstczCIsstcdzr 2 M jh ' ddH J toH J

iy ¢
Is 4
JH
q

Bjte" Cls' ¢ dz ypdaj MOdzAZOYr dz Otelsls™ ez Oteadr dzr Mmj 2 fi
ddBBdmM. 1dLO2dz Cthils' t6j ¢ BBdEEr &BTRBEE' d, B ' t6tO3
f4 da Cfdz;ts’qq’wdzfa Md2MBBdC Odzr 2 Y1T1CIsjd3d] BHOMz pts'
¥ OOB60O Isd’ dzH ' pbH' Misj te* 20y jls. I nudz puH' Misjte tsdzrf 6
fmisr NtT2jdg 6 BOMMOMr dz dzj o3d MJ S20Islsr dzr dr dz dzj d3d
30L" .6’ EZ0O3T" IslsO Mmj 2 Mgddk OCQH LSO & Se@GIDjzdz!s 6] drdjodz X t

GI2' dz MEUSH Jitb:dzC ' &' M' , 3uter & &3, 9dBOLO, .

Abstract. Kazakhstan is located ia seismically dangerous location in the Eurasian
seismic belt. Most of the territories of Kazakhstan are prone to the impact of seismic effects of
various forces, duration and type. The area of the most seismically dangerous zone of Kazakh-
stan is 450 thousand km. It has accumulated many main sources of the market, 35% of which
are in the housing stock, about 40% of the population lives in these regions. This is the southern
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and soutkeastern part of the Republic, where destructive earthquakes are most likely te occur
above 8 points. In modern design solutions, it is impossible to increase seismic resistance by on-
ly increasing the crossectional sizes, strength, weight. The structure can be more durable, but
not necessarily costffective, because both the weight and the inertial seismic load can in-
crease even more. New effective methods of seismic protection are required. These methods
provide for a change in mass or rigidity, or damping of the system depending on its movements
and speeds. Currently, there are more than 100 patented seismic protection designs.

Key words: earthquakes, design, building, seismic isolation.
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Abstract. This article describes the features of calculating bending elements of rein-
forced concrete structures according to the American standard. Using an example, we consider
ensuring the loadbearing capacity of an ordinary beam along a normal section.
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tions, concrete, reinforcement, design resistance, load.
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¢ bstract. The finite element method is one of the widely used tools in engineering me-
chanics. It allows for the modeling and analysis of the behavior of mechanical structures under
various loads. In this article, we will examine the basic principles of the finite element method
and its application in the analysis of mechanical systems. The main goal of the article is to in-
vestigate the most optimal method for applying the finite element method. We will consider the
advantages of using the finite element method in analyzing mechanical structures.

The finite element method (FEM) is a powerful numerical method widely used in engi-
neering and scientific research. The purpose of this study is to explain the basic principles of
ESR, its modeling process, development of boundary conditions, solution of equations and in-
terpretation of results. In addition, show practical examples of the application of FEE in vari-
ous fields, for example, in the construction, aviation and automotive industries.

Key words: finite element method, engineering mechanics, mechanical structures,
analysis, discussion, influence of loads.
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Abstract. The production of building materials, products, and structures is one of the
most important sectors of industry. It plays a key role in the development of the economy and
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the improvement of the quality of life of the population. This article discusses the main types of
building materials, their production technologies, as well as innovations and modern trends in
this field. Materials such as concrete, reinforced concrete structures, ceramic and silicate
bricks, wood, metal, and glass are examined. The production processes of each material, their
main stages, and the necessary technologies are described. Additionally, the article discusses
innovative solutions aimed at improving the quality, strength, and environmental sustainability
of building materials. Information on nanomaterials, concrete additives, new methods of wood
processing, and innovative metal alloys is provided. The changes and implementation of new
technologies in this industry allow for the creation of higher quality and more durable building
materials, which, in turn, contributes to improving living conditions and economic development.
Key words: material, products, innovation, design.
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Abstract. In this work, the seismic response of an eccentrically fixed frame is analyzed
using advanced calculation programs. In the process of work, the forces arising in the structur-
al elements under the action of seismic forces are calculated. This allows us to assess the inten-
sity of loads and their distribution in the structure.

Structural systems such as eccentrically fixed frames (EBF) with verticatlorkssre
important components in this work. These systems are designed to absorb and dissipate seismic
energy, which reduces the impact of earthquakes on buildings and structures. By improving our
understanding of how these systems behave under seismic stress and improving their design and
construction, we can significantly reduce the damage caused by earthquakes, saving lives and
minimizing material losses.

Research in this area not only helps to achieve the immediate goal of protecting the
population from the devastating effects of earthquakes, but also contributes to broader efforts to
increase global resilience to seismic hazards. By spreading knowledge, implementing best prac-
tices and developing innovative technologies and construction methods, we can create safer
conditions for people living in earthquakeone areas around the world.

As a result of the experiments, it was found that the parameters of eccentrically fixed
frames (EBF) with vertical crodinks significantly affect the behavior of frames under seismic
loads.

The results obtained are an analysis of the seismic sensitivity of frames with eccentric
mounting using advanced computational methods. It includes a review of existing reliability as-
sessment methods, a study of the behavior of vertical connections within frames, and the deter-
mination of probabilistic characteristics of computational models to ensure the required level of
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safety. Using advanced calculation programs, we strive to understand the dynamic behavior of
these frameworks under seismic loads and assess the stability of their design. Ultimately, the
purpose of the study is to contribute to the development of reliable recommendations for the de-
sign and evaluation of earthquakesistant structures.

Key words: eccentrically braced frames (EBF), vertical cross bracing, seismic energy
dissipation, seismic loads, structural stability.
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Abstract. The article describes the best programs Midas GTS NX and PLAXIS used in
information modeling of construction in the field of geotechnics and their prospects.

Today, in new territories, it is planned to build complex, including high and extremely
dangerous structures. Software packages such as PLAXIS and MIDAS GTS NX provide great
assistance in solving complex problems facing designers.

Key words: Software packages such as PLAXIS and MIDAS GTS NX, construction pro-
jects, linear and nonlinear static calculations, compaction of clay soils, determination of stress-
es in the soll, displacements.
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KEY PRINCIPLES OF ASPHALT CONCRETE COMPOSITION
DEVELOPMENT

Aitenov M.M.
ALT Mukhamedzhan Tynyshpayev University, Almaty, Kazakhstan

Abstract. Asphalt concrete is one of the most common materials used in road construc-
tion. Its quality and durability/depend directly on the proper selection of the mix. This report
discusses the key principles that must be considered when developing asphalt concrete mixes.
The first key principle is to ensure an optimum ratio between mineral aggregate and binder.
Too high a binder content can lead to increased plasticity and deformability of the mix, while a
lack of binder reduces strength properties. It is important to select a ratio that will provide the
required strength and resistance to deformation. The second principle is the correct choice of
fractional composition of mineral filler. The grain composition should provide dense packing of
particles, which increases the stability and bearing capacity of asphalt concrete. Optimal frac-
tional distribution also affects properties such as water and frost resistance. A third principle is
equally important: consideration of climatic conditions. Asphalt concrete composition should
take into account the temperature regime, traffic intensity, precipitation and other factors in a
particular region. Only an integrated approach to the development of the composition will en-
sure high performance characteristics of the road surface.

Key words: Asphalt concrete, bitumen, mix, grade, crushed stone

O WH Olind Odz' lsiByj ts@uds’ dz' 1§ sdan @ dz' oD NI§ Gie O HFO0 dz
s j toq O cdzHED tef dz’EHO | @fjEzj o' Sls'Md Oadsls @6 H AP € G s D20 -
dz' mlsi" wpdn § PR Odz! satg fistsCar@byOde L j dgt i@ ©f jdig ¢ § o d te-
yd i 2j0de Ofls ' ter "ot \eghe' 3 O © g @zj tc O dzis | ff P s 3¢ Rlsls' 6
56l 0B@Is " dz@MPdsE O BPEE & dls Pe ' EOmIs 3r @®ls sk B6E My s -
k3 M AdzrjGHds dds &' 6 3O Y o) si§rOde GAPE | dAOkSO diac Is 3 o
LOIslsy Pis* MY j 2 twz@BME j SIsYdg] dzH.J91ONH 'IsBsj t6* § [sHiigk -
% ts to B3O Ylg MU' OBH B @RS BEPRH 53 Qs ' ZOMBOEHB®E6 ™ L[HT ' dzh
209 q B0 dzj tc B tzezls T tcd W tds® S6Y d3vcs CReg tizls § 6 1 Oz O dzlz dzts iz j Is -
od W 0@ saRY & BdMyl W € s EHAIBY Is O BB &IE0 BPEKIE | G § X @ -
W Odz IsB j Saomid s T di EMIs j 8¢ Ok & WP BHls OMAOC yd W dzr 3
T dzj )l tERg ey LISINDL | o ¢ 2330 M d j Isis pEdijs B | dBOd i 0O
BO6T LHAEd B30 I)s® BH 02 drAIE G Odz' Is B | Asustekiski GRY j L Ols k2 tc O -
' B N . BHVAZ KL U O dz' 2D tald * GelzH ! D kb oz T g iz ytd' o dz-
¢ EE'AD G038 @MBOC Is & tc dr@fE Hl 'S & 5 5L Jhyd W e jEhH' daH
sh Y GE@ OB r dz' s ©Ofs® 2 H ChyzPidezls Is O 5® &G ls O dgoldnf. H '

vl ' fgE L HOIfE Odz IsB s Bdg i ®Kdsd & 6 srO3)

103


https://midasoft.ru/?
https://midasoft.ru/?
https://www.plaxis.ru/

¢ dzdzts Is OyifW O dz! IstsB jIstsdz Wo dzVv j Isfqpw  tsH dgdedg’ & L d3@0Od
sjted Odzts o , dmftsdzr LEjd3r = © HBte)y dtsd Mbttsdlsj d
ZOf cWw sz L OQadMmwils tsls ftcOQoddz! desets f sSHBESICO Misml
fMw Cdzryjoeoryj fteddeydyr , Ctolstster j dgjsBrBHJ B kY
WOdz IstsB § stsdzdzs?2 Madsd Md . 1id tsasBY MY gzun sz 52 s bd dz@c
Slsdetsh jdedw BjYHE dBddej eOdz! dz" &3 dzOf sdzdzed Isj dzj 5 d ¢
Ctsj MBHjtey Odedjy oWy kEh jets disy il ftede jMmisd ¢ 4 ¢
d BBsmlsd Md3jmd, o Ikt otcjdkwy COC jets dzj HsMisOlEE
] Oy dzets fBSHGSBKO! kOS] Mtstskdsh jddj, Skt
Msts2 ydo sfls C HJWBttRBOYEORd dzl thsbtsd " e dzZY EPC
0o 0 dJdzj tOdz! detsets dzOff tsdzdzd Is j dzw . 1 jJtedeso 52 fts
¢k yofglsduy, Yylsts fsorhOjls MmlsOB ddz' detsfyls: d dz
dB3Oodz' desj wWOMtejHjdzjdedd 65 WELOCYdqw s -0C Y J§
LEMiss2CMmis! . 14 dJ daj i 2O zdaizQfls dlsug s dd?- izt
zz OlsOyd d . stsMisOo OMW Odz stsB jIssdz® Hisdzy j dz
J dzgihd o dets iy ls ¢ HodX J ddw, otsLHj2Mlsad] BMOHC O
J . utsdz! C 5 SR dzj $Mder 2 YsHARBH §& tOLKOBEKSISE
M zE O Oydesdzde | R OOCIjtedmMsdSd Htstoy datse s ff s
sdz¢g yJjor j Of@aldIstse j Istsdz, Bdlslzdz, Mdzj M+, HBOtS

=@

* Corresponding author Aitenov M.M.
Supervisor Cooper I.S.

1 INTRODUCTION

The purpose of writing this article is to familiarize readers with the complete technological
process of selecting an asphatdincrete mix for use in various reatimatic zones of our country
[1, 2].

It isnecessary tgharpen your attention with the classification of asphalt concretes. Asphalt
concretes are divided according to:

- types of mineral components: crushed stone, graasald sand.

- depending on the viscosityof the bitumen used and the installation temperaturgréot
pared using viscous and | iquid bitumen-pfei nst a
pared using |liquid bitumen (installation temp

- from the largest size of mineral grainsdmarsegrained withagrain size of up to 40 mm;
melklacustrine up to 20 mm; sandye up to 5 mm;

- from the value of the residual porosityhmh-density with a residual porosity of 1.0 to 2.5
%; dense sv. 2.5 to 5.0 %; porous sv. 5.0 to 10.0 %; highly porous sv. 10.0to 18.0 %. Further, de-
pending on the content of crushed stone (gravel) in them, they are divided into types, from the indi-
cators of physical and mechanical properties and the materials used, they are divided into brands.
However, regardless. by what method asphalt concrete samples are tested in the laboratory, the test
results should predict the performance of the coating with a sufficient degree of reliability [3].

2 METHODS

Prior to the selection of the mixture, the components of asphalt concrete are tested for basic
physical and mechanical properties for suitability.

Crushed stone according to ST RK 1213 on grain composition, camtesiited grains in
crushed stone from gravel, powdery and clay patrticles, clay in lumps, grains of lamellar (lesh-
chadny)and needighaped forms, grains of weak rocks in crushed stone (gravel) and weak differ-
ences in rock, as well as on crushing, abrasion, resigtampact on copra PM, frost resistance,
etc. Ensuring an optimal ratio between the mineral filler and the binder is one of the key principles
in the development of asphalt concrete composition [7].
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Mineral powder according to ST RK 1276 for grain composition, true density, average densi-
ty, porosity, swelling, water resistance, bitumen capacity indicators, hydrophobicity, etc. The cor-
rect choice of the fractional composition of the mineral filler plays an important role in ensuring
dense packing of particles and, as a result, increasing the stability and bearing capacity of asphalt
concrete [8].Bitumen according to ST RK 1288 for needle penetration depth, softening temperature
along the ring and ball, extensibility, dynamic viscosity, kinematic viscosity, flash point, brittleness
temperature, index penetrations, solubility, paraffin content and similar indicators after aging after
heating at a temperature of 163AC. Taking int
ically important principle in the development of asphalt concrete composition, since it allows for
high performance characteristics of the road surface [9].This standard applies to asphalt mixtures
and asphalt concrete used for the construction of coatings and foundations of highways, airfields,
city streets and squares, roads of industrial enterprises in accordance with current building regula-
tions [4].

3 RESULTS

After determining the compliance of the main components of asphalt concrete with the regula-
tory and technical documentation, based on the grain composition (Talnhéxiures for the upper
coating layer for example), using different proportions of bitumen (Table 2), several mixtures are
prepared for a certain mixture.

Table1 7 Graincompositionsof the mineral part of mixturesandasphaltconcretedor the top layer of the
coatingaccordingto roundsieves

Typeandtype concretesSizeof sieveholes,mm
of mixesand
asphalt 20 15 10 5 25 | 125| 0,63 |0,315| 0,16 |0,071

Hotspots: |90-100 | 7090 | 56-85 | 3050 | 2450 | 1850| 1350 | 1250 11-28| 10-16
high-density

Densetypes: Continuouggrainformulations
A 90-100 [ 7090 | 62-85 | 4050 | 2838 | 20-28| 14-20 |1016| 6-12 | 4-10
B 90-100 | 7590 70-85 | 5060 | 3848 | 28-37| 2028 | 14-22| 10-16| 6-12
(75-100)
In 100 | 85100 | 7590 | 60-70 | 4860 | 37-50| 2840 | 20-30| 13-20| 814
(75-100)
100 100 100 |80-100 | 6582 [ 4565| 30-50 | 20-36 | 15-25| 8-16
D 100 100 100 |80-100 | 6093 | 4585| 30-75 | 20-55| 15-33|10-16

Intermittentgrainformulations

A 90-100 | 7590 62-85 4050 | 2850 | 2050 2050 | 10-28| 6-16 | 4-10
B 90-100 | 80-90 70-85 5060 | 3860 | 2860| 2860 | 14-34| 10-20| 6-12
Cold

Bh types 90-100 | 85100 | 70-100 | 50-60 |3346 (21-38 | 1530 (1022 | 9-16 | 8-12
VX 90-100 | 85100 | 75100 | 60-70 |4860 |3850 | 3040 |23-32 |17-24 |12-17

GcandDx 80-100 | 62-82 (4068 | 2555 |1843 [14-30 (12-20
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Table2i Bitumencontentin mixtures

Typeof mixtures Bitumencontent% by weight
1Kg:
high-density 4.06.0
densdypes:

A 4.56.0
B 5.06.5

In C5.07.0
D andD 6.09.0
Porous 3.555

highly porouscrushed stone2.54.0
highly poroussandy 4.06.0
2 Cold types:

Bx 3.55.5

VX Vx 4.06.0
Gx andDx 4.56.5

Preparedmixtures are tested according to ST RK 1218 for compliance with ST RK 1225.
Main types of testing:

- determination of the average density;

- determination of the true density;

- determination of residual porosity;

- determination of water saturation and swelling;

- determination of the compressive strength;

- determination of the tensile strength during splitting;

- determination of shear stability characteristics;

- determination of stability, fluidity and the coefficient of conditional stiffnessording to
Marshall;

- determination of water resistance;

- determination of frost resistance.

When the optimal asphalt mix is obtained, the composition selection (mix design) is sent to
the asphalt concrete plant. With each replacement of the supplier (quarry, manufacturer) of the main
components of the mixture, the composition is selected again.The development of asphalt concrete
composition is one of the key aspects in the design and construction of highways. The durability
and performance characteristics of the road surface depend on the correct selection of components
and their ratio. The key principles in the development of the composition of asphalt concrete are to
ensure an optimal ratio between the mineral filler and the binder, the correct choice of the fractional
composition of the mineral filler, as well as taking into account the climatic conditions of operation.

Ensuring an optimal ratio between the mineral filler and the binder is one of the key principles
in the development of asphalt concrete composition. The strength, water resistance and other im-
portant characteristics of the road surface depend on this ratio. Too high a binder content can lead to
the formation of ruts, and too low can lead to rapid destruction of the coating. Therefore, when de-
veloping the composition of asphalt concrete, it is necessary to carefully select the optimal bitumen
content, taking into account the properties of the materials used and the climatic conditions of oper-
ation 1, pp. 458.
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4 DISCUSSION

The correct choice of the fractional composition of the mineral filler also plays an important
role in ensuring high performance of asphalt concrete. The optimal distribution of particles of vari-
ous fractions allows for dense packaging, which in turn increases the stability a/imbéoand) ca-
pacity of the pavement. In this case, it is necessary to take into account not only the granulometric
composition, but also the shape, texture and surface roughness of the mineral filler particles, since
these factors also affect the properties of asphalt concrete 2, 88. ©dnsideration of climatic
operating conditions is another critically important principle in the development of asphalt concrete
composition. Temperature conditions, precipitation, solar activity and other climatic factors have a
significant impact on the behavior of the pavement during its operation. So, in hot climates, it is
necessary to use modified bitumen binders that have increased heat resistance and shear resistance
and in cold climates more viscous bitumen grades that are resistant to low temperatures and crack-
ing. Proper consideration of climatic conditions makes it possible to ensure high performance char-
acteristics of the road surface throughout its entire service life 3, pal3%bahus, the develop-
ment of asphalt concrete composition is a complex task that requires taking into account many fac-
tors. The key principles in this case are to ensure the optimal ratio between the mineral filler and the
binder, the correct choice of the fractional composition of the mineral filler, as well as taking into
account the climatic conditions of operation. Compliance with these principles makes it possible to
create higkguality road surfaces with high strength, durability and performance characteristics.[9].

Ensuring optimal density and connectivity of mineral components is one of the fundamental
principles in the development of asphalt concrete composition. To do this, it is necessary to careful-
ly select the granulometric composition of the mineral filler, including crushed stone, sand and min-
eral powder. The optimal combination of fractions makes it possible to obtain a dense packing of
particles with a minimum number of voids, which increases the strength and shear stability of the
pavement 4, pp. 891. It is important to take into account the shape, roughness and texture of the
particle surface, since these characteristics also affect the properties of asphalt concrete 5, pp. 123
127.

The right choice of binder is a key factor determining the durability and reliability of asphalt
concrete pavement. Bitumen is usually used as a binder, but its brand, content and modification de-
pend on the operating conditions. So, in hot climates, modified bitumen with increased heat re-
sistance is used, and in cold climates, more viscous grades are used, resistant to low temperatures
and cracking 6, pp. 672. The correct choice and optimization of the binder content allows you to
ensure the necessary strength, water resistance and adhesion of asphalt concrete.

Consideration of climatic and operational factors is an integral part of the development of as-
phalt concrete composition. Temperature conditions, precipitation, traffic intensity and other pa-
rameters have a significant impact on the behavior of the road surface during operation 7 pp. 156
160. So, in hot climates, it is necessary to use compositions that are more resistant to rutting, and in
cold climates, those that are less prone to cracking. In addition, it is necessary to take into account
traffic intensity, car loads and other performance characteristics, which allows you to optimize the
composition of asphalt concrete for specific conditions.

Thus, the key principles for the development of asphalt concrete composition are: ensuring
optimal density and connectivity of mineral components, the right choice of binder, as well as tak-
ing into account climatic and operational factors. Compliance with these principles makes it possi-
ble to create higlguality road surfaces with high strength, durability and performance characteris-
tics.

5 CONCLUSION

The development of asphalt concrete composition is a complex task that requires taking into
account many factors to ensure the durability and reliability of road surfaces. The key principles in
the development adsphalt concrete composition are:
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1. Ensuring optimal density and connectivity of mineral components. The correct selection of
the granulometric composition of the mineral filler (crushed stone, sand, mineral powder) allows
you to obtain a dense packing of particles with a minimum number of voids, which increases the
strength and shear stability of the road surface.

2. The right choice of binder. Bitumen used as a binder must comply with climatic conditions
and operating loads. The use of modifiimen with the necessary properties ensures the required
strength, water resistance and adhesion of asphalt concrete.

3. Consideration of climatic and operational factors. Temperature conditions, precipitation,
traffic intensity and other parameters have a significant impact on the behavior of the road surface.
Optimization of the asphalt concrete composition, taking into account these factors, makes it possi-
ble to increase the durability and reliability of road structures.

Compliance with these principles in the development of asphalt concrete composition is the
key to creating higiyuality road surfaces that can function effectively in various operating condi-
tions.

When reading this article, the reader gets acquainted with the complete technological process
of selecting an asphatbncrete mixture for use in various reddnatic zones of our country. The
guestion of the influence of the structure and properties of such materials on the durability of as-
phalt concrete coatings has not been sufficiently studied, so further research is required [5, 6, 11,
12].
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Abstract. An analysis of the main provisions of the existing geotechnical regulatory
framework in the Republic of Kazakhstan is presents. The principles, criteria and conditions
for defectfree, safe and productive piling underlying the CN RK B.212003 and GDC RK
5.01-191 2005 are described. Tharinciples criteria and conditions for defedtee, safe and
productive ram pits for foundations of buildings and structures forming the basis for CN RK
5.01-:06i 2002, CN RK 5.0D7i 2002, GDC RK 5.0D9i 2003 and GDC RK 5.017i 2004 are
sets out. The urgency of the harmonization of the active regulations with emission class and Eu-
ro codes, as well as the need to develop a number of new geotechnical codes is substantiated.

Key words: norms, regulations, pile, ramming, hammer, defects, foundation pit, rammer,
foundation, soil, density, moisture control, seal.
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Abstract. Geodesy and cartography in construction are fields of knowledge closely re-
lated to the study and description of the E&tburface, its forms and characteristics widely
used in transportation construction. Geodesy is concerned with measuring and determining the
geographic coordinates of points on the Earth, providing the basis for cartography and land use
planning. Cartography displays this data on maps, atlases, and geographic information sys-
tems, providing convenient access to spatial information.

The written work is the material of teaching students in the geodetic practice, where
they are taught to analyze the geodetic role in the construction of a section of highway route. In
the course of the work will be reflected the basic geodetic concepts in surveying and geodetic
control in the construction or reconstruction of the highway. To carry out the study and analyze
the work carried out used levels and theodolites, as well as a total station with a mobile laser
scanner and (NLS) on the example of the construction of a section of highway.

Key words: Geodesy, mapping, construction, highway.
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EVALUATION OF SEISMIC RESPONSE OF CHEVRON BUCKLING
RESTRAINED BRACED FRAMES

Nurgul Kambar %, Irina Polyakova?
lKazakh Leading Academy of Architecture and CE#ilgineering, Kazakhstan, Almaty
2candidate of technical sciences, associate Professor of KazLAfe2BEkhstan, Almaty

Abstract. Buckling Restrained Braces (BRBs) are widely recognized for their effective-
ness in seismic design. This literatuexiew examines studies on the seismic response of Buck-
ling Restrained Braced Frames (BRBFs), focusing on chevron configurations. BRBFs utilize
steel braces encased in concrétied tubes to resist lateral loads. Research highlights their
excellent ductility and energy dissipation capacity under cyclic loading. A comparison between
conventional and BRBF connection schemes reveals that BRBFs significantly reduce displace-
ments and enhance seismic stability, demonstrating their effectiveness in increasing structural
strength reserves.

Key words: bucklingrestrained brace, design scheme, steel, seismic, periods of fluctu-
ations.
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1 INTRODUCTION

Buckling Restrained Braces (BRBs), recognized for their ability to perform under both ten-
sile and compressive forces, have seen widespread adoption globally.

Buckling restrained braced frames (BRBFs) have been widely used as an efficient and cost
effective solution for seismic design. However, little research has been conducted on the seismic
response of chevron BRBFs. This literature review aims to explore the existing studies on the eval-
uation of the seismic response of chevron BRBFs.

Overview of Buckling Restrained Braced Frames Buckling restrained braced frames
(BRBFs) are a type of seismic lateral load resisting system that utilize steel braces, which are de-
signed to buckle in a controlled manner under lateral loads. These braces are encased in a steel tube
filled with a core of concrete or other material to prevent buckling.

Seismic Response of Buckling Restrained Braced Frames Several studies have been con-
ducted to evaluate the seismic response of BRBFs. A study by Bruneau [1] investigated the perfor-
mance of BRBFs under cyclic loading. The results showed that BRBFs had excellent ductility and
energy dissipation capacity, making them an effective seismic design solution.

Research by Clark and colleagues in 1999 revealed that, under identical load conditions,
frames equipped with these braces could be constructed using half the steel required for special
moment resisting frames. Subsequent studies have confirmed th&s B®Bst performance under
cyclic loading, highlighting its capacity for dissipating significant amounts of hysteretic energy, as
documented by Black [2] and Merrit [3]. Innovations in BRB design have also emerged, such as the
approach by Iwat4] and Murai, which involves welding a core plate encased in unbonded materi-
al to morta#filled channel steels.

Further advancements were observed in the work of Tremblay [5], who conducted seismic
tests on both conventionebncretefilled and novel steel conestrained BRBs, demonstrating their
effective behavior under various loading scenarios. The development of an-easegyseismic de-
sigh methodology for these braces by Kim [6], [7] and Choi and Kim (2009) marked another signifi-
cant milestone. The positive outcomes from diverse experimental setups have led to the active inte-
gration of BRBs in seismic design and the retrofitting of buildings and bridges in areas prone to earth-
guakes, including Taiwan, Japan, and the United States. Notably, BRBs have been utilized in nearly
60% of highrise steel constructions in Japan recently, as reported by Xie[8], and have also been ap-
plied in the seismic upgrading of steel bridges, as noted by Carden [9] and Usami [10].

2 METHODS

The task of comparing two calculation schemes for the perception of seismic effects is con-
sidered The F'design scheme has connections in the form of a classical solution made of a conven-
tional steel rod of box sectiein Fig.1. The 29 calculation scheme has absolute rigidity connec-
tions of the BRBF typén Fig.2.

For this comparison, it is enough to consider the problem in the form of a flat scheme. The
Scad Office 21.1.9.1 software package was used for this task.

Table 1i Conditions of the&onstruction site

The construction area Almaty

Climatic region I, subdistrict 11l [11]
The standard value of wind pressure 38kgs/m2 [12]

The calculated value of the weight of the snow cover 120kgs/m2 [12]

The estimated winter temperature 2 0 .[1MA

Seismic zone 9 points [11]
Category of soils by seismic properties Il (second)

The value of the calculated horizontal acceleration ag g=0.525
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The main indicators for the building. A 5-storey flat frame is considered, the pitch of the
columns in the transverse direction is 6.0 m. the height of the floors is 3.3 m. To determine the
loads on the floor beams, a step of the transverse frames in the longitudinal direction of 6.0 m is as-
sumed. Rigid linking is accepted at the foundation level. For the sections used for calculation, see
the pictures of stiffness.
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Figure 17 Generaliew of the calculation scheme with a classical connection
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Figure 47 Seismic displacement in a model with BRBF connection

121



% Mepuogsl u wacToTel KoNEBaHWi wluudll| X

o6 YacToTa Meproa MoganeHele Macck (%)
obcTEEHHDE
IR TR 3HEYEHHE paafcek My, CEK X Y z Mpadw
[ Jceiiomueckos sosaeficrane 1 0,11 8,89 1,42 0,71 84,08 o 0,01

2 0,04 26,81 4,27 0,23 11,09 [¥] 0,01

3 0,02 45,79 7,29 0,14 3,19 o] 0

CyMMa MoganeHsx macc | 98,35 100 0,02 Tpadwk

Figure 51 Periods of fluctuations in a model with a conventional connection

& Mepuogel n yacToTsl koneBarwii X
ob YacToTta MNepuoa MoaaneHsle Maccsl (%)
2 H obCTEEHHDE n
rpyHEHHE oMeEp dopHsl HEMEHHE panjcex . cex " = z padmK
[___Jceitomeccoe sosneiicrane 1 0,06 15,92 2,53 0,38 68,9 0 0,03
2 0,02 43,85 7,78 0,13 15,43 0 6,33
3 0,02 55,76 8,87 0,11 1,62 0 52,41

CyMMa MogansHelx macc, 85,95 100 58,76 |Tpadwk

Figure 61 Periods offluctuations in a model with BRBF connection

4 CONCLUSION

As can be seen from preliminary calculations, under equal conditions, the displacements in
the calculation scheme with BRF connection are 11.80 imifaig.3, in the calculation scheme with
conventional connection 34.71 mimn Fig.4, which is significantly morelhe fluctuation periods
also differ significantlyi in Fig.5, Fig.6. It is worth noting that the shape of the oscillation is also
different. In the calculation model with@nventional connection, the shape of the oscillation is
more flexible. In the BRBfeonnection model, the oscillation shape is translational. As a result, it
should be concluded that the use of BRBF bonds significantly increases the seismic stability of the
building as a whole and has a beneficial effect on increasing the strength reserves of the structure.
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Abstract. The article is devoted to the technology of constructing vertical barrie
protect architectural monuments from various external influences, such as water, ¢
movements and seismic waves. The theoretical basis for the use of vertical barriers, tr
terials and installation methods are considered. The results of experimental studies ci
ing the effectiveness of this technology in reducing the risk of damage and destructior
torical buildings are presented. Examples of the sucgkssE of vertical barriers in Venic
and San Francisco are described, demonstrating their reliability and durability. The a
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also offers recommendations for the implementation of technology, including taking ir
count local geological conditions and the use of modern materials. The conclusion hig
the importance of an integrated approach to the protection of cultural heritage through
cal barriers.
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Abstract. This research paper examines the technological processes of vibration installa-
tions and their impact on production processes and product quality.

The study used experimental and theoretical methods. The experimental part included
conducting experiments on the installation at tReff fpr € v j ff ttkMenterprigeParam-
eters such as the amplitude and frequency of vibrations were measured. Methods of mathemati-
cal modeling and numerical analysis were used for theoretical analysis, which made it possible
to develop models describing the dynamic behavior of vibration installations. Computational
experiments were carried out using software for modeling mechanical systems.

Key words: vibration installations, amplitude and frequency of oscillations, mathemati-
cal modeling, numerical analysis, calculation programs.
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Abstract. The reliability of a structure should be determined using probabilistic methods
of structural mechanics with the involvement of probability theory methods. In the study of the
reliability of building structures, the serprobabilistic approach is based on partial reliability
factors. This approach is the basic method of standardization and is used in the design of most
construction projects.

Key words: reliability theories, semprobabilistic approach, partial reliability factors,
probability of failurefree operation, limit states.
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Abstract. The article describes the possibility of modernization of one of the common
types of interchanges at different levels in our country named "cloverleaf". It's important be-
cause the zones of interlacing flows of loop exits with a significant traffic intensity re duces the
sa fety of tr affic along them and the overall throughput of the interchange. This study simulates
the operation of an interchange with a {aftn semidirect ramp at different levels on the busi-
est leftturn direction of traffic. The aim of the article is to show the significant effectiveness of
this design solution

Key words: traffic mi cromodeling, ro ad ne twork, traffic flo ws, tra fiafet y, inter
change at di ffer ent levels.
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Il HOdzdzts?2 MlsOl! | OdzOdzdL dqtekzj sdg® te Pt jsfis Oy Jsdeddizmly
M Edz. [BdS] B. Gt tGOLawaLIzQﬁer]tjlstISiz;ﬁzflzB Mz 8 Ji3s C
owLed s bdflkz ¢cCdzjojtodesets dzd fls wo dzw j Isfpw  dzOd
or &3d dzj o sf mo stelsdyr d3d Mi j L HOMR fr] tsGtGOdzq’quzdzisﬂ

1 GdipdeSljf tcdo jHjdz L Olstste, BBLOLBO Oah d2Mw 5 da
StcOdemlf stelsdz" = § SlstsC s . ]HJijJ Antstosh 5 teOL dzd yd o3
Hodykhdafmw M ©OL dzdydets?2 MECtstetsMmis 8, yYlsts fmkh jMmis
rv}l fted §jtej Mstesjdzedd ddzd tsB G sdzd .

t d )k datests Otz § stels dzOw  th @ak®sr § O L@z, & Od dzO)

vOCYJ LAOydlsjdz dets ko jdzdydoe Ojlsmw otcj v dzO
dzdd. JotsjsdEw jtcjL Cts Mdedy Odls BjL Y OMmdatsils! Hody jd
Cslster j| L O ftsMmMdzjHded] cEH' MsOdzd dMftsd L s9 Ols!
kOyds kOdhf sktlsdr &3 Ctdf dzj SMsds (©OLoawLSd & kd

17" d&z fteso jHjdz OdOdzdL vl , ftesdLsh jHh dAr dzO H
2017 5 20D1 cc¢. (kOB

v OB dzdiy G elssksd® dZhf swlsder | fsdmh jMlsedw L O 20 dzjls

ron Il Tomono Paxeto Kon-8o MawumH, Hacenenwue, Mormbumx Ha 100

MITH. MIH. TbIC. Hacenexuns

2000 157495 29594 179401 249 146,6 20,2
2001 164401 30916 187790 25,8 146,0 21,2
2002 184360 33243 215678 27,2 1453 229
2003 204267 35602 243919 28,2 1446 246
2004 208558 34506 251386 29,1 144 1 240
2005 223342 33957 274864 30,5 143,5 23,7
2006 229140 32724 285362 31,8 143,0 229
2007 233809 33308 292206 34,7 1428 233
2008 218322 29936 270883 37.4 1427 21,0
2009 203603 26084 257034 38,5 142,8 18,3
2010 199431 26567 250635 39,9 1428 18,6
2011 199868 27953 251849 421 143,0 19,6
2012 203597 27991 258617 447 1432 19,5
2013 204068 27025 258437 47.6 143,5 18,8
2014 199720 26963 251785 49,8 146,1 18,5
2015 184000 23114 231197 50,7 146,4 15,8
2016 173700 20308 221140 51,6 1467 13,8
2017 169432 19088 215374 53,5 146,8 13,0
2018 168099 18214 214853 541 146,8 12,4
2019 164358 16981 210877 55,1 146,8 11,6
2020 145073 16152 183040 56,2
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HOHOdz ¥ OMOKLIOd ki O3 3 OMlsr 3lsO®! dzHO " Is Odsy
hjd' Clsjte' 20wOMIST of dZOHT . s ' ' Mfj L jtolsh OdzOdz &
ktsfr O3k Ljtllsjkzej CjhjdH' CML230LOMSr 6 &O6
H' 6 ' t6GjlsOMsOter djdz dzgj ' LH ' dg Huter ) jMjdlsjt
TOR{C Ok @ M OkOBOEOKE" dz2 B' d&k 30y j k' d ¢ dzj

[ 0O30dOHO OLOKOkIT 8 3xnt’ & MO ¢ jljSfsdd
ROkOt Wpdsi CjBCBRfsLdllsjte Mdwalkr ¢jomddsjlsd:s

sjceyJ?2d 20teOMmlsr 6 d&ZOH"™ . 1 udz BOIjtedOdzH Otc Isj m ¢
wdzr @ sOLO hjh" BH jteH' uMmr dgOHT . [ ZOteHT™ 6 CtstctetsL
cOzdO IsML' &3H' d&z' ¢ , BJt' CIs" ¢ , gSJjdgH ' dz' ¢° ) |

OlsT 3hr d&zr 3O’ Mgy Olsls OdzY Odz.

[ 020dk0Odz 6 Ms6Ur BMd ¢' 30k' §M'L ypdsj BJ 6
C' dzls' Bdf kOB' &ZO' dz ki ©€O3k' 6 Bjt' Sk' ¢°
Odzr @lsOk +h' dz L jlelsnOdzOcdr 8 ypdaj HOXOdL 8 M kO3
¢ MefjlsjH' .

G2 dz fREMLMHjjAdS ' dz6 j &z BOMMdoljte, bksfr©0a xC
BOls j e Ozh Ots, ¢ jhmddzsjlsdCOd 8 dal adadEHcats , 2 I
fOllsOBOEOE , 't jlsOMisOEHT ypdaj Bute’ dr f) daj &' L

Abstract. The article deals with the peculiarities of stamp tests on hardened massifs
and soil pads made of composite materials. The introduction emphasizes the importance of an
integrated approach to soil investigation both in laboratory conditions and on construction
sites. The focus is on the need for knowledge of the physical and mechanical characteristics of
soil for the proper design of building foundations and footings.

The paper details the use of geosynthetic materials such as geotextiles, geogrids, ge-
omembranes and geocomposites in civil engineering. These materials provide technically effi-
cient, costeffective and environmentally friendly solutions. Their advantages such as high re-
sistance to corrosion, biological and chemical degradation, durability, flexibility and ease of in-
stallation are described.

The final part of the paper emphasizes the importance of using both laboratory and
field testing methods to determine the strength and deformation characteristics of soil, which is
key to the design and construction of safe and durable structures.

Key words: reinforced massifs, soil cushions, composite materials, geosynthetic mate-
rials, physical and mechanical characteristics of soil, calculation of foundations and bases of

buildings.
* ¢ o IsCstiste to j i) if tudgHdfddmse pC 59 O
1 Okzydzr 2 tolkz C aswsdgidsjodz] . ¢
1 Jlrrerure
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{1d1rouvft3 1 wartr Juvyreusr 1 13 |
Ltedds 1. .
[ i HE®RZOH dZOW tBtcOL 59 Olsj dz! 4BOVs OB 5O
b dzdzs s Oy Odzdzs?2 MlsOls j twOMMBslstej dz@ dzsor §
f sdii3sh d ®BLOENdEQ 2 alzO~ Colstster | WwWodzweIsfpw Bdzj j  dzC
WdgSydd esH™ o BOMMIAdzj. 1 dOMlsswh jji otej digv s
9JtemMOdz dz" d3 BBy ssHBBR tSBttOBSISCd otSHT , f 5L oBdzve
Bsd htsj vydimdzs ©OL d&Jyde 8 L OctewL dedlsj dzj 2 dM¢ ki

dzdw ) SHdtsotcj d3j deder i3 BB jL L OOy o Odzedjd3 asH. |
dzrtsB dZOH OW oW HBAR oy dlsjd d" n Met2MmMlse, L tsdzd!
MsCOvY MmMissdhsmils! Jodkzyj ddy sLtsdkO, Iss¢hndydtsmnls!

sdzt yjor j disdzts g O:fndMmisj &3r tydmlsSd otHT SL 5dz
dzdj BOMMj2dzO, BGBjLLOGOYJoOdzdjd&3 oatsH, ~ndddyj i
HT , SLdzOIststc o9 tsSH ™ .

OUHOLIf Oz BO20dZzZOHO BOMMj2d MEr dz L OO’ L HO
sOB" dzOIsr dz BOMMj 2dzH jteH jG' LiSdgH' StsdzH OdzOIs™ dz
HT . 30L" " e OS2 O ®LtsddL Oydw MmkzHT B' o d3j 1
Ypdej IsOBdAdd N"hr 2320dz ptelst todz ZzOMmilsOEh r L OlsOteH
BT RBE dzH" € Bitejls' dz2 MkHT sOL OtelszHTr 6 Y Od&zd" L p &g
Bt BE " dzgH " C st O2Otdzr 3ls©2 1 dz€ j dz, B'c©O23 B' 63
sLsdzdL Oydwdzr 6 SCJjdgh " dz' Clsj e’ Hi YB3 Jdiifp (BLT
Ypdaj Is. B. ) .

vl 2" dz ffelztHH j s OL OtglszH" 6 Y 060 X t2j dzj &' , Mz H
HOEZ, fMEH' LOtOMr LHOdH' ez, ~"ddBdwd 2 Stmr dzr Ml
stster .

Abstract. This article discusses new water purification systems using ozone in swim-
ming pools, which are a more reliable meandisinfecting water in a swimming pool. Cur-
rently, ozonation is the only universal method of water treatment, which allows for effective ac-
tion on a large number of various pollutants of artificial and natural origin with simultaneous
disinfection of water. The capabilities of the method are quite large, but having a number of
positive properties, ozonation is not without disadvantages (high cost of ozone production, tox-
icity, etc.).

Key words: new water purification systems, water ozonation, pool ozonation, water
disinfection, chemical compounds, water acidity level, water ozonizer.

* ¢ o IsCsticte to j Y g dergjdalzls 1. 1 .
1 Okzydzr 2 tokC 5 oOsEcdzs jdddztse ¢ .
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L sdzd tetso Odzdij! IO Myfntg 8 \gzOH Iz tc O, ots ote] BY (st
O ftojtsBteOLEZjlsMw o L dz Clsts dshdzr 2 ¢ d Mmdzq
it hddemlse © eadHtse, yYbts ftseorhOjls Etotse j dz BJL Y
I LOGw L dgj dzdY BtecOdzduyud Métsets adHO, dzOdzd yd 4
cdWIsdzses LOfORO. |1 ldazdydd b CdhastttsHO,
sC2 tj OCydededets? OSCIsdodatsmlss & . 1 sf OHOW 9 ¢
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sydmlsCkz. 1 Ji2bteOdzdL Oydw RBIStosttce OdzedL d3tse totsd fiy-
Ftetso jdo@ CdMmdzslsdatsmisd otsHT dgj d3j dgw jlsmw. 1 dgj 2
MsjHddzj dz2d?2. Clts ftesdmMratsHdls flssklkz, ybt tLd
sj BLddtttssOddy BOMMI2dzO0 MyudlsOjlsmw 1 CBdztse d yYdz

[Ltsdedtetso Qulzffg s paste " tesHO HjLddeW j Sydw. Clkts MmO
fsdz L so Odzgd® GLEROSSEO (¢jdjtcOsied SLBRO). (ks
CdMmdzstcsH d HBLdkzjls jets o otHlkz o dizydsdt ¢ sdd
tetsfdzd, dzORBHWhJiMmMw o dzj 2. Judde yoOfmlsts 6 j dzj 6OIs
fsi sz sded Hj2Mlsoabkzels ) kZHotj dadets?2 Mddzs?2 dzO o
YdHSC B2 Wtedsy dzgj MmEh jMmsekzjls, iz o' BtesMm ¢
fMlseo jdedzr d3 + WW jCSIsdode i3 M sMsBd3 tcOMmlse tstej dzgdw OC s
My fy M Loddteseo Oddw? 1 ttHBdy dlsj d dshls! i
ftesdLotsHdIsj dzt detsfisd MOBSets G j dzgj eOlststcO.

/B GLtd] ceBotstedddzsMm! d&O EZtesCOmr o hCsdj: tdz
tcts?2, Ists jMmls! dMssh jddjd tLtdktsetsets MmMddasw o L j d
deteOjls Bsyjde o90ydzkz®¥ tisdz . R A dedets B &ZOGtsH OtLW  j C
dzts ¢ ts-d L dzlz Y j dad W .

[LEdddzslstesf dZOv WistedsO CdMsttsHO. Clts c¢cOL fi
LOf Orntsdz, SCSwlstster 2 MftecsotsyHOjI ftoj Jd&Bzh j Mise j dadzt
Mso O tLBdO o Cdzs yos s sSCdmdzdlsj dz2 deze M stse datsfyls
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Abstract. The paper analyzes how regulatory requirements aimed at improving the en-
ergy efficiency of heating systems halilanged over the past ten years. A study of the heating
system of a hotéype dormitory after ten years of operation has been conducted. It is shown
that in order for the system to be energy efficient, not only the right project is needed, but also
competent installation, commissioning and operation of the system.

Key words: automatic balancing valve, thermostatic element, thermostatic valve, ther-
mal energy.
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Abstract. The article analyzes the possibilities of using ultraviolet radiation for water
disinfection, and also analyzes the measures taken to improve the quality of water purification,
proposes the design of a combined water disinfection unit and the principle of its purification.

Key words: water disinfection, water purification, ultraviolet radiation, biochemical
process, environment.

168



*

o IsSstictc tc § M 5 drdglsdddntso © ¢ . |
1 Okzydzr 2 tokC soOdHoBlg jCds'e O |

O

] sHO tshdzts o dzts?2 MtsMilsOo dzw s M d2 1 dzj d3j dzls M dL dzad dzO
fsSHHjtyOdedd YdLded oefMmjr e OdzgdL ddtsa, o ¢ dzt6 yoOvw 0
Eyomlsekzjls o Bdaddkdud mMédmas ftetsyj MMOr o Stec OdzdL
vdLrdudmédrn 4 nddduimCdn ftesyj mMitse, ftesdmatsHwh

mddiduimMSd oHO ftojHMsOadzv jIs MtsB 520)Mts j[HIAQZ] =i
ZOHOJjIs EZddS¢ Odz dz@f 3 S OO s MEBOBY s PF Ry BC sMmis+ ,
Bdetsy J Mlseots tOL dzdyder = o jh jMmlsea, SCoi1 WWdydjdls § tsoj
HjdzOsIls oBHEZ 90 d B SR tsde] dzglstsds o tOL dzd ydgr 7= t
sjdzt dz" » 9 jh jMmMlse d BlatsHtse o tedOddL BBOR, fjclzc
d ftSHHjtey Odedj MlsOBddz' desflsd + € sfdMmilsj .

[JHBZOSC s 90y des fYtsdided s, ylsts dzgj ofmw otHO ftedc
By il ftesdmMosHdls! dL ©QF @f ydehdyhizEuddJso ' b E
AsLw2Mmlsets, LOGwwWLdz dzedj lsatsHOBd d Is. H. 1 silsts
fdls jos?2 oBHJ] VYWodwjlsmw 90Oy dzs?2 LOHOYJ?2 HEVW § SH
Gts tOodetso § MW .

Il sHO wodzw jlsimw B dXZzOEtsftodWilsdes? Mtej HES2 HdzW tcOL (
Wisydwy ftseotsHdlsmw IsOCddid d3j IstsH O], co¢ Cdfwny
Edzt stcOLokSCtsd3 dqdzd Edz' stcOW d sdzj Is ts 3.

2 JovrtrROJ 3 R Jrulra3

[BjLLOtOydoOdedj otsH' [kdz' IstcOWdsHsdzlslisE9 ' & ts(susic)
fsdz) L 2 jsdgfylsiszpvj dzadw RBJCteststcc OdzdL d3dse o o tsH| f ks,
Mojlssdy tsftcj HY dzj dgdets? Hdzddzr otsdzder . Clssls ftesyd M
tfMse d Htkzedn fObtscejdd n BdCtoststecOddL &sso, €t
Mo dzwIs! EkEetetsLz H&ZY LHGSttS ! W,

lteddzydti tcOBtslsr kZdz! stcOWdsdzj ssoats? tBKOBBISSd ¢
Hdls yjtejL bkdz stcOWdsdzjlstsoky ORIk, EkEd IstcOW dtsdzi
tcsstce Odzd L s 9, sO¢dr C¢0O0¢ BOSILjtedd d odtkzfmr, H
fesdmMrtHdl L O ffujdlz Usitdedy, fubdstejum Ojls 6 def sdud M
dzdL i3se, Ylss HjdzOjls dR BjLoOtej Hddz d3(.
ltej ddi3zh jMlsoa O dMfsdz' L so OdzedY Ekdz' stcOW dsdzj Istso ts5¢
9 Cdzt Yyor s tshmizlsmlsedy dd sBrtsHddBEsMIsd © HisB O
J] BBttOLBoOdzdY tMisOkStses ddzd dzgj ftcdwWisdzr » L Of
Cseéts MY jCte® BStetststee Odzd L dBiso .
RZOCts 90y dets BlsdBjIsdls!, Yyl kd scOWdsdjlstse s,

j dzd, dzj woedweshdifMmw BISkttecOddL BOR], I
1l st ssdBz, o LOsadMmddtsMmisd tsls €Oy Mlse O
Bddzdtetseo Ols! Ekdz' stcOWdsdzj stsolz¥ tBiOBBISS [
ddzt seOydw ddzd BBOBSISE O ~ A&z ictsd3.

sdmisjd BuydmsSd otH' bkd swOWdsdjlssd (uva) !
dzdL 3" *, yYbts Mddy0jl tdMmt L OOy jddw Btsdzj L dg¥v ozq .
sdedtlzjls BtsdzjL dzj lsotsteds | dBISCtesstecOdzdL o3, ¢ jtedH
fMisd tOL dddetsy Ols* fqw . wkh jMmMlsokjls daj M dzlz& ty ] tlztf j dz3csiz
i MSCtsdz S5 ftod di3j tetso :

1 CtsdsBdUuiMSd ‘WWjSiksdoe d& o

-ded S OCdm LB dei dzd?2 o9CEZMO d LOYORO 9tSHT ;

et wBMdEz)do Oded j ;

169



-slsfikzlsMmMiseod] fBtsydsy » fftesHEZzSCIstse HJj L JdaW § d
B azts

-MsCtcOldlsy dMftsd Lo Odedj § dzOMsdEtsar n
LEsazsedud MSd udfmisr 2

dzj Is HeadyEh damw yoOMmMlsj?2, Clterj dBselkzls dL dzOh
CsdRR3f OCIsder | MdMmlsj di3r , fsHatsHYh dj C0O0C HAvW GO
-BJL HBSBOosdzj dzgdw ~dd3dS Olstsoe .

Sud
Zlsr

6t (1 ufP2u0uv3 R [lHUry [\ RC

s O¢ tc0OB s filpls WA?

vdz! scOWdBdzj ssotsy dLdzEydddy dBsyils kEBdls: BOSI
tcr | okl ftedfmkzlsmMisotso Oy o 90" j2 oBHJ. dwdflsy
Edzt stcOWdsdzj ssor 2 Mmojls ftejHJdzj dedets?2 H dzd dz' 9 tsdzo
YydHdzgze yOfmlsslskze, C(slksttOv 1 WWjiClkdodts EZBdoOjls

VAZOBYr dimftsd Lkslsmfy Hdv fsflizmMéOddy Lkd IstC
stei. RMIEMCOj B | Ed stcOWddzilstseor j dkzyd ¢ oty
dzi dBclkls to@LdBdato@ds OiEd.L 3" IsOCyJ Isjtwels M smBBC
dzi fsLoeatdvjil dd&i3 OMmMftesMistcOdzvIs! BBdzj L dzd ydtedlL
99, 99% tsBdOWEY jdedzr » BIStetsBtes Oded L s 9 .

tdSBRBidBHEZ]jIsMy My sd L s9a O ftejHOOtedIlsj dz' dzr 2
HY TitwiH JJ (onssyydinkdjsgdyj cifisnmémsd: Sz dzj § Blstst
Glzls MCter 90! Mw L O Ctwkzfdr d3d yYyoOMlsdyodsd ctwwrd d

Electromagnetic Spectrum
Visible Liaht

CEAE ol

200 I-zao ns 400 Wavelength (nm) 780

253.7nm = UV light wavelength

Water Water
o]

a
] ut
4 Shortwave UV ight dissociates the DNA within Bring cells which prevents further
‘ growth and reproduction. t
|

/
g*—).-.@'.‘—b.lﬁ
\,',',i' b kI Y )

|

UV Lamp
Floods chamber with ight

t iz v A YIS O o tsHT

o Water
out

.
P T f-llF o
B

UViamp —f-o '

OW?’:«
t dindzRT v AsYydmlsC © o tsSHT

170



gdMmisjd™ LUMI NOR fteslsjMmisdteseo Odzr dzO0 Mmdady j dzed
LT 908 hdn CRdZJWO e | i3t dzmistcJtctso Odzd dzse Oted W d&3d U 4
ddzd tOQodetsj Mmdedy Jdeds, o7 Lo Odzgdesdidz HtsL 82 40 3 v/

VABYdmisS Osledgfmdlilsj dz' des ftetsmiss?2 Hetsygd M.

ZOG ftj Ho OtedIsj dz! dets Bydh j dedzOv o BHO §sMmiskzy Of Is
sBlsj ¢ @O @Az .

Z0Oc dfStotsB ' 9 ofsH] YYBHO jttcOB IsMWw otLH]2MIse ¢
otsdzdzr 254 dzd3), SCtbtster 2 dqLdgjdew jls d= 18, HJ zOW
Br Ijtfjte! BJjLOtWjHO .

Z0Oc s3dh j dgdzOw otHO LOLjdB fsSdHOjIs COd3j ez d

vjfjte! oBHO BJLBSIOMAO HAv k' w, CEfOddw d dnhf

dskh jmsokjls dzj MSsdz €5 1 tetf tif ovdzdiisle 'd 2 2O € isbWsjeC I d
dL dzz uJj ded v .

lLeojhjdedzr j ko jtH'™ j ojh jMmMksoa® COC odHdd j,
sBr Yydzes dzOL " 9 O d&3" | d3|zlsdztsfnlsJB.

10¢dy!, of"Lo0OddzOY WdLdudMEJd3d wslsdzsy j dad W Bd
BOtee Odzy O d dzd QOtGBisdzOlsO COdz yqvw.

7131 r

vtsj Hddzj dzd W, f sefdztedz @ daf{jj , vAOh ] ofMmjets o7 L oC
ojhjMmMsaOdd. 1 4jStbster j BecOdduyjmMcdy o4 jMmlse O,
sr (lsOdzddzr ), O OCYj dgj Stslstster j dZ»JIStGG'OdZdI{ fr]chJ
Ciztsh O Is EZdzt stcOWdsdzj sser 2 Mmoejls, Mmddyow 1+ W¥Wj<ClIsc

Hgdsts EMlstOdsdls! §jtejH of teeted®s Bls €O &g tstzd wsmsgc
SBEOBBISCO daj Wodw jlsiw MOdsMisswisj d drf &5 §esyj mf
Hiezed®d ftesyd MMOod sudmissd.

gl rRefs [JRu[l VUL 3

1. 41 1 s5-16B2013 ¢ Otelzydz" § Milsd d Mtsstelzy jddWw otsH

2. 41 t(s-1B20l0 BN jtsBtcOL 59 Olsj dziédsr | BtedcOdzedL Oydd

3. 81 {s-1B200Z[ Bh j sBOL 59 Olsj dz'édz" | e OdedL Oydd

4, rkteBO [ . ] ., utCtdtss [ .R. IHtMdOBYyjdd]j. 1 tts,

5. 10ljdzs wz¢ NU 5451791 s 19.09.1995 ¢. vt

6. 41 t s-04201Bdl dzz st dzded J-sHOded B P&y MdMmisj &'

7. [ wWBOjnod tHte. dwdMmMisj 3 otsHtsSMdzOB Y J tlagfWB RDbBa&zEIS o
lsj o ded € @304R0 12 .

8. I jdznddz uv. 1., 1 OB dzBIsdzdBls Odztza § © vHizzw dagg L LYO T C
Zdzt sStcOWdtsdzj sso/ /3 [d4 ¥azldz@adtg wizdzer 2 Y 2ZtedzOdz ff ted ¢ dz
dzr & f)fndzji O8I0 dzdl2u.. -74.0

c [ 1697.921.4
frtmorrsof 3D rrfirewsp3zf 3o 11 SvrmarRduIruf 3

r. nosdjo®s8djo0
MOdzr YOteOdzr' vy B' d2' &3 B oz ©AZ tc tbtOte @y divsfg

OVUHOBA@f §f 02 Iluted s dDEa&iE®iz lsOsddd fi
CMiflsjejdz Bjdzg' d2 Cjcdsh' 2 Skjte’ BOWL. w6
& 6 Otlk' dz0, Gd&OLHOIr MmddlsjlsdCOd 8 pteod
Apdej 'hS' &BICEESE ddkOllsr 6 MOT OMr dZzO 32T
dr Milst Bud Sjdih ' d& Skjte Bute’ dzdr HOdz HO N (,

171



s 2" dz fgE NHOjiE S Odzr 8 3 jdHjlsk, OBO ©dkkd
) @RF, Odzd S Odzr 8 Y jdznjlslk YT2j dzjt'

¢ dzdzts Is OpyfJly j Mise j dzdzOW o1 Isw y dzOW o j dzls d dzw 1
ddz' j, gd3j JIs dBdetsy j Mlsets dL e jMisder = dzj HisM
Jddd B3 cjted3iIsduydesmisd L HOded2, ko jddudj dd
Zsyde 7 &OjtedOdss, Ekfddjddjd IStjsts Oda
LIsd dzgj HsMsOKSd MlsOdd Bdjj Mjtw' jLd &].

sdzs yjor o dpjdetdamf uj S Ow o j dzls d dav Wdr08.0189 |
crddzr j HB®ROe, wadfisjdr dj20dduj MSs2 o j dz

Abstract. Natural exhaust ventilation installed in mass housing has many know
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ty of the internal microclimate, these shortcomings have become more serious.
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