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ABDURAXMON ASIMOVICH ISHANXODJAYEV TAVALLUDINING
8YIl LLI GI GA . BAG" I SHLANGAN
“TRANSPORT INSHOOTLARI: ZAMONAVIY TEXNOLOGIYALAR,
SEYSMIK BARQARORLIK ”
MAVZUSIDAGI XALQARO ILMIY -AMALIY KONFERENSIYASI
|l LMI'Y | SHL ARI TO" PLAMI

Toshkent davlat transport universitetexnika fanlari

Texnika fanlari doktori, professor,

fan va texnika soxasidagi Abu Rayxon Beruniy doktori, professor, transport qurilishi sohasida taratjin,

nomli OZbekiston Davlat mukofoti laureati

fan va texnika sohasidagi Abu Rayhon Beruniy no
O6zbekiston Davl,a$h umurkaotf
ordeni , ASharafl i A talent
fidoiysio, Ol fASyS StRa liixm fiYaold
ustal ar nifBegsmiluxsa wfzsiioz | i k ¢
kookr ak rsohibih Abduraamon  Asimovich
Ishanxodjayev tavalludining 85 vyiligigabag di s
, | £ “Transport i nshootl ari
*ISHANXODJAYEV seys mi k b amayzasidagr xalgakiliniy-amaliy
R R M O A \WVICH konferensiyailmiyy s hl ari t odépl ami
AbduraxmonAsimovich 100 dan ortig ilmiy asarlar, shu jumladan, 2 ta monografiya,
2 ta darslik, 18 ta chet elda chop etilgan ilmiy maqola va ishlab chigarishga tadbiq etilgan 6 ta
ixtiroga berilgan guvohnoma va patenttavallifidir. Uning ilmiy maslahatchiligi va ilmiy

rahbarligida 2 ta doktorl ik, 8 ta nomzodl i
( PhD) il miy darajal ariga di s-sa@gigdt anavaulay al ar
fundamental va amaliyiimi y gr akaedpari k yood il i shi bodyi c

me Oyor i yyaftatggnlarat | ar i

Ishanxodjayev Abduranon Asi movi ch 1962 vyilda Toshk
institutini ASanoat va fugaro yYiulri O0ozheloi u
Xxo006jaligi Davlat | oyiha institut:i muhandi si
qurilish tashkilotlarida qurilish ustasi va ish bajaruvchi lavozimlarida ishladi. Shu davrda u
hozirgi Respublika Prezidenti devoni binosi ¢jghida ishtirok etdi, Toshkent viloyati
Bo6édstonlig rayoni AChi myono dam olish zonas
qurilishiga rahbarlik qildi. Nihoyat, u-§illik loyiha va ishlab chigarish tajribasiga ega
mutaxassis sifatida 196yl dekabridaO6 z b e ki st on Fanl ar Ak aden
i nshootl ar seysmi k mustaxkamligi instituti
nomzodi, keyinchalik akademik Tursunboy Rashidov ilmiy rahbarligida aspiranturaga kiradi
va keyingi 20yil davomida kichikva katta ilmiy hodim, laboratoriya mudiri lavozimlarida

faoliyat kodrsatdi

Shu davrda uning bevosita rahbarligi vV a
mexani ka va inshootlar seysmik mustahkamlicg
zilzilabar doshl i gi 0o | aboratoriyasi tashkil eti |
Chilonzor metro yoolini n o g uklzengda pymalashtva s h ar
guri shda, metro qurilishi tajribaentladan bi r i
tiklanadigan yurish va bekat tonnellarining yangi, zilzilabardosh konstruksiyalari yaratish va
tadbig etishda faol gatnashdi . Toshkent me
ul kan eksperiment al tadqi gwitdiamchaodotkadaliil Wi

seysmometrik kuzatuvlar tashkil gilindi. Laboratoriya ilmiy xodimlari va izlanuvchlaridan
10 dan ortiq kishi nomzodlik va doktorlik dissertatsiyalari yogladilar. Kafedrada bajarilgan
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ilmiy-tadqigotlar natijalarining ishlab chiqas hga t adbi qgi dan hosi | b c

igqt i sodiy samara institut va OO6zbekiston Fan

Ustozimiz 30 yildan ortig muddatda rahbarlik gilgan Toshkent avtorapbdl 6 | | ar
instituti HAKood6prli&kdiasg kaf edrrasipo®@dzibtehinetl on
Osi yo, Afrika va Lotin Ameri kasi maml akat |l a

kadrlar tayyorldilar. Shuni gayd etish lozimki, professor Ishanxodjaev Abximen
Asimovich turli yillarda Tojk i st on va Qirgdiziston Respubl i
Respublikasining Spitak shahrida rooy berga
gilishda, sobiq Ittifoq Fanlar Akademiyasi prezidiumi qoshidagi seysmologiya va

Zilzilabardosh qur | i sh bodéyi cha idoralararo kengash
yillarda u Toshkent shahri va Respublikada qurilayotgan ulkan transport inshootlari
konstruksiyalari, shu jumladan Toshkent met

ekspertiza qgilisfarayonlaridehambevosita ishtiroletdi.

Ishanxodjgev Abduramon Asimovich 50 yildan ortiq davrda ilmiy darajalar beruvchi
ixtisoslashgan va ilmiy kengashlarning raisi, ilmiy kotibz@si va ushbu kengashlar
goshidagi ilmiy seminanaisi sifatida 300 dan ortig mutaxassislarning doktorlik, nomzodlik va
falsafa doktori ilmiy darajasini olish jarayonida gatnashdi. Hozirda u Toshkent Davlat
Transport Universitetdi huzuri dagi doktorl ik
aros i va ushbu il miy kengash qgoshidagi Il m
jamiyatining kengashi @osi, Sharof Rashidov nomli Samargand Davlat universiteti va
006z b e ki s tAkademifasi selysmologiya instituti goshidagi doktorlik dissertatsiyalari
hi moyasi bodyi c hadeod Isifaidy iimky edargjadagh Imataxassialar
tayyorlashda faol ishtirok etmogida

Mazkur ilmiy-amaliy konferensiyaning magsadi transport qurilishi sohasida olib
borilayotgan zamonaviy ilmiy tadqgigotlay o 6 nal i shl ar i ni mu h o k a me
kodpri klar va tunnell ar qgurilishi, metrop
obyektlarining ishonchliligi va seysmik mustahkamligi, zamonaviy hisoblash va loyihalash
usullari, hamda innovatsion muhandit yechi ml ar i bodédyicha il nm
taominlashdan i1 boratdir.

Konferensiyada Ob6ézbekiston Respublikasi
yurtlari va ilmiy-tadgigot institutlari olimlari, shuningdek, muhim ilmiy tadgigot natijalariga
egadbo 6l gan ishlab chigarish vakillari o6z il

“Transport inshootlari: zamonaviy texnologiyalar, seysmik bargarorlik”
mavzusidagi xalgaro ilmigp mal i vy konferensiyaning asosiy
iborat:

1. Transport inkBootlari uchun zamonaviy konstruktiv yechimlar va materiallar;
2.Kodpriklar hamda yool o6t kazgichl arni
mustahkamlash texnologiyalari;
3. Seysmik hududlarda transport inshootlarini loyihalash va ekspluatatsiya qilishdagi
dolzarbmasalalar;
4. 11 g 6 o r tailmrinngvatsyon yondashuvlar va amaliy tavsiyalar.
Ushbuilmiyma ér i f i y t xmobpAsimovichAdhahxodjayevning tabarruk 85

yoshga toolishi munosabat.i bil an nashr et |
yuritayotgan yetakchi olimlar, professor6 qi t uvchi |l ar va mal akal.
izl anishl ar. j aml angan. Todéplamda transpor |
muhandislik yechimlari, ilmiynazariy va amaliy tadqgigot natijalari yoritilibskibu sohaning

bugungi hol ati vV a i stiqgbol dagi rivojlanis
Abduracmon Asi movi chning transport gurilishi f
chuqgur hurmat va eo6tirof ramzi sifatida tay

| |
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ABDURAXMON ASIMOVICH ISHANXODJAYEV TAVALLUDINING
8YI LLI GI GA  BAG' | SRANIPORAINSHOOTLARI:
ZAMONAVIY TEXNOLOGIYALAR, SEYSMIK BARQARORLIK ”

MAVZUSIDAGI XALQARO ILMIY -AMALIY KONFERENSIYA
TASHKILI'Y QO° MI TASI

Universitetdagi istigbolli va strategik vazifalar

Adilxodjayev Anvar Ishanovich amalga oshirish masalalari dycha rektor
maslahatchisi;

Shaumarov Said Sanatovich 'l miy ishlar va taEk:

Mirxodjayev Shuxrat Amanullayevich Oabekiston yodél muh;a

Kodpr i kIl a rkafedeaskafenina muedisi

Shermuxamedov Ulugbek Zabixullayevich t£.d. DSc, professor:

Avt omobi | yooél |l arida

Axmedov Sherzod Baxodirovich kafedraskafedramudiri, t.£.f.d. PhD dotsent:

AO6bzyodl kodprik k1 ag
AKododprik vV a sun' iy
gilisho bodéli;mi bosh

Mamadaliyev MuhammadYusuf Botirjon
o6godl i

Koo6pri kl ar kafedrasitpmfessoesi,

Salixanov Saidxon Salixanovich )
t.f.n., professor;

Avt omobi | yool |l arida

Miralimov Mirzaxid Xamitovich : ) _
kafedrasprofessori, t.f.n., professor;

Koo6pri kl ar kafedrasitpmfessoesi,

Rahmanov O6sar qul i
t.f.n., professor;

Avt omobi |l yool |l arida

Soatova Notla Ziyaevna kafedrasdotsenti, t.f.f.d. PhD, dotsent;

Koopr i kIl arkafedeasidotsemtint.efld.

Turgunboyeva Jumagul Rahimberdiyevna PhD. dotsent:

Ko 6 pr i tenhedlarkafedasidotsenti, t.f.f.d.

Nor murodov Shahboz Upg "y

Koopr i kIl arkafedeasidotsemtint.efld.

Karimova Anora Baxtiyerovna PhD, dotsent;

Koopr i kIl arkafedeasidotsemtint.efld.

Zokirov Faxriddin ZOPhD,dotsent;

Avt omobi l yool |l arida

Sobr ova Maoémura Mirab kafedrasdotsentv.b., t.f.f.d. PhD;

Koopri kIl ar kafedrasidotsemtrv®.)

Mukarramov Ramazon Xusinovich t£.f.d. PhD:

K opdiklar va tonnellar kafedrasi kafedrasi

Rahimjonov Ziyovuddil o, tif.d PhD;

Malikov Géanisher BaKooprlkl a r kafedrasidotsaminv.®.)

t.f.f.d. PhD;
. Koopriklar kafadrasit assistend,
Abdull ayev Abdur axi nt.f.f.d.PhD;
Kadirova Sharofat Shavkatovna K(,) opri kil a r ykafedram okatta
o6qgituvchisi;
Abdusattorov Asqgar xgKoopr i k| arkafedasassistenti;e |
Abduraimov Umarali Karimovich KC,) opri k'l a r ykafedram okatta
o6qgituvchisi;
Xakimova Yoqutxon Tulaganovna KC,) opri k'l a r ykafedram okatta
o6qgituvchisi;
Mirzayeva Zamira Mahamadazizovna KC,) opri k'l a r ykafedram okatta
o0qituvchisi;
O6rozov Humoyun OO0t KKod6pr i kI arkafedeasiassistent;e |
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SO Z BOSHI

di ssertatsiyasini hi moy.
52 Yl LLI Khaboratoriyadagi Dbir gur
HAMKORLI K,birgaldrkadapaoytdagi ittt

ShOG| RDL | Knar kaznmiyt aksd ni ng mukof ot

VA DSOTL| K erhidsi k. Bu vaqtga kel ib
respubl i k @&adhaa, pbaayltkdia g o

mi gyosi@dga d&hbkongan ol i m
: gatoridan joy olgan edil
Ustozim 'Sha”hm’o‘j”]aeVKa%%q‘thamkorl|g|m|z r
gRanib

Asi movi ch bil an tan'd%shtglaInk'k”éga’hamb'é

hamkorlikda ishlay boghlgatd hiPda 5%ayighaxon
bd i bdi975 wible k iGs t on sMinilhiYy 1 ik bilan kutib
universitetining amab'i}’anmaﬂﬁ@ﬁ“ﬁéhkaq|IV|shIar\
mexgnika fakultet:i b'BHBHV(ﬁ[‘bﬁ(I‘Dd&QFmaOQI%Ig%m
ol di amal@peki gamnedr 4 | gan havas qi l ar edi k.
Akademi yamekxkahnfga va '”bh??hh?rturmustQ|bbrg
seysmik | mustahkaml|§éyt@@£5@ﬁ]yﬁ,@adovon| k
yuborildim. Shu &bldoy % ATd Yefidaf 2As i movi ch

iMet ropolitenlar 0 Zr‘né%h. abajr des8' kdbinasi d-
| aboratoriyasi ochil gqaan| bglﬁﬂa% afra%ﬂaﬁ‘ttukde&sgan e

bi i mldayrvaat | s hoalnihmo dj a ey § wmmoan akadagi ma
Abduwman Asi méowabolmat ofsY®arga nisbatan mehri
mudir.i etniglan t ekiamlladoi mShwor damga tayyor t

| aboratoriyada didpillombamdammhainyotin@ipadodai
iMet ropol iten tcplnamalkélrndrﬁlorﬂgﬁﬁlsﬂ‘gaSthd’ar' ar a

t ebr aamasvhdwsiida dipl o th Jajaﬂl%hfﬂ}tllkaktu?og
muvaffaqgiyat] i Ocqilsrsnblyab tmlalnl';ar?‘” |Ilsmn“| ]

bitirgach shud "a't"maabQﬁBé‘latgﬁlgﬁ{aorgamlbmabbat hec

i shga kel xnomhsiAtodvurcahgigMmasi n.kd#&elkajsdbiy faol i
rahbar |l i gi adgtiigbd idilshdsr i himi gl iibshl ari da ul k
borish bilan birga, ultiaraRMYIMATSTIOLh turishl a
kishilar bil amal muholgot i, go

atvord@aminrzi uehun namuna qilib oldik.
Keyinchal ik, il miy tadqgiqot isskhlaarraifr\iit'\éqsnkvﬂ
Shahrldi?. | daW()gm entityat i ni Namangan davl at
b||fj|rgczrh|a_mda,b|(ng.a poshlgb botﬁﬁlbver5|tet| or
yaqginst dar i, taniqgl. ol i m I|t ?(tﬁ?\éa fanl ar
Vyachesl av Al eksandrovichga shoglrd gilib
berdi Xaz mat safarl ari da birga

yurgani mizda menga harajat gilishimga yo

go mas ed@i aai nivAtgd baguv
bil an md n inmg gmmahkam wushl ab,
tdov gil dir mdlsmzleedti | ar .
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A b d wntoan Asi movichning

| LM VA sifatidagi fazilatl ar. h
yanada yuksak qiladi. U
I NSONF YL Kyyyhazalilik, hurmaitnda o
UYGINLI GI turadi. Munosabatlarda s:
TI MSOL I hol da, har bir insonning
I- anglash qobilidgaan wmuki st
l nson hayoXUsusigyat!l ardandir. Shu
maz muni uni ngAsjiamd wiacth bi | an graunldoagyo t
uchun qilgan xi Znmavtilyarvians @6 | &i rkKgasvhiiydaamo yai k v a
il miy merosi bilan beltgajlrainthadiol aAir.i m i nsonl ar
bor ki, ularning nomi mY{icasyhylaanr  shoihlaann nxhem | as h
taraqqgiyoti, but un b iArs i mad wmicoh GadbothOEmi heyi q
shakll anishid @niltankaaitzad .| B . U kishining
shunday insonlar gat otrdalgabchani | khmbaaBdham.c hy
Abdwman Asimoviclemishhadatpatghitluychiuvtham uki st
kiradil ar. mas!| ahadt cthowat wwchi , ker a
Abdumoan Asi mpvychlkk gdityiy ammo adolatli pozit
pedagogi k faol pyatkil ad&Wwa@amisda sikfoati da qgabul C
tonnell ar sohasini rimeppaabati Kpga) art ramalplolr
infratuzil masimaanagl almueBg&hayat ga xmga. Adboavaiac
ilmiy yechimlar takliftagthiiymga dagal mb gsklladramignroga
g& hgan yet uk ol i m U gwndidak uni@mhgkiadtagrada ,O
jamoatchilikka yaxshi ¥xahibhy UJdawil @il airdg ihlami
ishlari, tayyorlagan ibemigyetganihanu irpsk dkaabdorgli akrgi
v a tashkiliy faoliymernosimanll alkestiizmidzavom et
muhandislik ilmoh@#damadggilydtiidda. Bu holat har ¢
tutadi . I Tt i x@irr oofa nhaidsio b |
A b d mnmoan Asi movichni ngAbdiympgany Asi movi chni
faoliyatini kuzatar e keaknanama n,u Uk K¢ lgihd gbaijriihigia v
ni sbédtaadmhasyat!| i va haltodl dimuinlds abat &yaontagnani nlil mi
k@ aman. 1 Ilmiy natijaga&uémnuigd @irs hadrat isdhaons hehavi s h
shoshardl igkmkaas lyiok, har Biadrmasalugnit masdm kmu i iatmoi
chuqur thahlkiull ogiall ias ni Saanfallasyho,t tyioisGhavayl ojdinfiat
bodjgasthu fazilatlar u dkdi Isal vnvi antgl aisthmibyu fazi |l at
uslubiga xosdir. xm®mu hahattidanp 0 zAbtdsuiryaasi ni  bel
Asimovich nafagqgat i | mi yYumpdtliejyalnun dhddm@inf ibi |
bal ki il miy madaniyatnAsismaki¢thntligharmodsaihksr
sifatiadar bhmeeil adi . saogiq, uzog umr, oidaviy
U kishinikngf aroahibyaartliii jelddhi dhaol iyatlarida y
t@idga |l oyiqgq. Kafedrativhaymmslyi iankgo abb ay dal miy
i shlarni tizimldi tasglkili bag@ityimhar kydoasvho mi d a
mut axassidl-@bwnvatlgoosh, uchumiy brad i makt amiat bai l
i zIl ani s h@dair géyad t ®h bésihomaman,
masal al arxmba Alsduroa i ch katt a
tajriba va taahkni obhamoyok sal ohiy
et gan. U kishiéilrapp ridmbar !l igida ko
yahalishlar jonlanib, amal iy a%Q 'memimatxgmeege Ul
tadgiqotlar olib borilgan. Zabi yewlilcah,

texni ka fanl ar dok't
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Parameters of underground metro structure interaction with soilunder
seismic loads and methods for their determination

K.S. Sultano®?

lnstitute of Mechanics and Seismic Stability of Structures named after M.T. Urazbaev, Uzbekistan Academy of
Sciences, Tashkent, Uzbekistan

Abstract: The seismic strength or resistance of underground structures mainly depends on the fibreies
interaction with the surrounding soil. These interaction forces are governed by specific laws. The ¢
law includes an interaction coefficient, which is the primary parameter. The values of this coeffici
determined experimentally. For wer@round metro structures, experimentally determining
interaction coefficient under dynamic (seismic) loads is a highly challenging problem. This
suggests a straightforward method to estimate interaction parameters, including the int
coeficient, based on the strength characteristics of the soil surrounding underground metro strut

Keywords subway, tunnels, soil, seismic impact, interaction, seismic resistance, friction, stress, contact sul
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Vibrations of a rigid beam elastically connected to deformable supports under
seismic loads
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Sciences, Tashkent, Uzbekistan
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and Civil EngineeringTashkent, Uzbekistan

Abstract: In practice, there are problems related to the calculation of groups of piles buried in the
environment wittdifferent depths of immersioat the same time, the main attention is paid to asses
the influence of the external ground environment on the magnitude of pile movement a
development of contact forces at the points of connection of piles wittbksring beams is evaluate
As the results of monitoring the condition of bridge structures under the action of external
especially seismic ones, show, the greatest structural damage occurs at the junction of piles wit
The oscillatory proess of a rigid beam in contact with two piles through elastic elements is studie
influence of stiffness coefficients on the frequency response of beam vibrations is estimated

Keywords bridge, beam, support, vibration, displacemgraund,seismic load
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Experience in Implementation and Prospects for the Development of
Structural Health Monitoring Systems at Transport and Civil Infrastructure
Facilities

A. Belyi?®2 Sh. Kadirova®°, Mamadaliev MuhammadY usuff®°
Tashkent University of Architecture and Civil Engineerifigshkent, Uzbekistan
2K2 Engineering LLC, Moscow, Russia

MO6zyodl koo pr indttutisn] Taskkens, Udbekistét at e

Abstract: The paper presents a theoretical analysis of the integrated operation of structural health mc
(SHM) subsystems applied to transport and civil infrastructure facilities. Bridge structures are ide
as the primary field of SHM implementation due to their complex operational conditions. The
considers instrumental monitoring (stiiestsain condition, accelerations, inclinations) and geod
monitoring (GNS$Sbased displacement control). Advantadesitations, and practical applications
each subsystem are discussed. It is demonstrated that the integrated use of monitoring su
significantly improves measurement accuracy and enhances reliability of structural condition ass
and foreasting

Keywords structural health monitoring, bridges, GNSS, sirsain condition, accelerations, inclinomete
displacement monitoring
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On the issue ofassessing a monolithic reinforced concrete overpass under
seismic impacts

U. Shermukhamedov®?2, Sh Mirkh odjaev?®P, A, Karimova'®¢, A. Abdullagvi®?
Tashkent state transport uaigity, Tashkent, Uzbekistan
2Chairman of the Uzbekistan Association of R&ajineers Tashkent, Uzbekistan

Abstract: In order to improve the transport infrastructure of the Republic of Uzbekistan, monolithic structt
bridges and overpasses began to be used. The article presents the calculation of a monolithic
the 1083rd km of the M39 highway passing through the city of Samarkand. The main goal w
determine the structural parameters of the overpass with seismic load, especially the influence o
forces on the overpass foundation. The calculations wareed out using the Midas Civil softwat
package using the finite element method (FEM) based on linear spectral theory. In the calculatiol
Midas Civil PC, carried out within the framework of linear spectral theory, it was determined tt
pile pressure on the lower soil does not exceed the limit and the maximum value of the bending
coincides with the pile head moment

Keywords Bridges and overpasses, streBsin state, thermal expansion, internal pressure, linear elasticity,
displacement method, boundary conditions, radial stress, numerical modeling, mechanical b
long-term operation
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Mutual influence of parallel tunnels in an elastic medium in the epicentral
zone of an earthquake

l. Mirzaev1?®2 S.M. Gaynazarov®P
Tashkent state transport university, Tashkent, Uzbekistan
2M.T. Urazbayeunstitute of Mechanics and Seismic Resistance of Structures of the Academy of Sciences of the
Republic of Uzbekistan, Tashkent, Uzbekistan
3National University of Uzbekistan, Tashkent, Uzbekistan

Abstract: When analyzing the interaction of parallel metmaning tunnels in dynamic problems involving wa
loading, it is necessary to limit the computational domain using artificial boundaries. This requi
formulation of boundary conditions that ensure transparency for both incoming external wav
internal waves reflected from structural elements. In this paper, exactih@cting boundary condition:
are proposed. Based on the developed mathematical model, the behavior of tunnel linings under
of longitudinal and shear waves in the epicantone of an earthquake is investigated. The nume
implementation is carried out using the finite element method and the Bathe time integration r
The influence of the distance between circular reinforced concrete linings under longitudishéan
wave loading is studied. The calculation results demonstrate the high efficiency of the pr
transparent boundary conditions, which makes it possible to reliably investigaté stwastire
interaction processes in underground structures undeg pteain conditions.

Keywords elastic medium, lining. transparent boundaries, wave propagation, finite element method,
integration method
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Modern building materials based on household waste and natural raw
materials

Sh. ErboeV®?, D. Juraeva
1 Jizzakh Polytechnic Institute, Jizzakh, Uzbekistan

Abstract: The articlediscusses the recycling of household waste, plastic, polymers and organic waste tc
various types of building materials, as well as the production of paving slabs by heating plas
natural sand at high temperatures

Keywords Energyefficient building materials, household waste, energy saving (bakalashka), paving slabs, ¢

Respublikamiz xom ashyolaridan tayyorlangan mayda donador beton
xossalari

Sh. Erboyevt®?2 D. Jo rayeva

Jizzax politexnika instituti, Jizzax, O

Annotatsiya: Magolada maishiy chigindilar, plastic, polimer va organik chigindilar gayta ishlanib, turli turdagi qt
materiallarini yaratiishi shuningdek plstmassa va tabiy qumni yuqori teperaturada gizdiri yulak pli
ishlab chigarish xagida éboradi

Kalit so6Energiya tejamkor qurilish materiallari
mashina kalotkalari

, r

1. Kirish Bunday yondashuyv ekol ogi k X a\
qurilish materiallari tannarri arzonlashtirish, energiya
But un dunyoda avtomobi l tyeojoa mkaorril i gianiakas hi ngsh kabi k
igtisodiyotining rivoj |l ani s IBindaatashgarigayta ishlangan chigindilgrdaa fpydalagish n
infratuzilma inshootlaridan biridir. Bugungi kunda global orgali atrofmu hi t ga sal biy tadsir kai
ekol ogi k muammol ar , X Us us an ,chigindilariq migddri  keskin ngisgaadi. kQ@izigarlia jhiats h i
va tabily resurslarning kamayishi zamonaviurilish shundaki, ayrim qayta ishlangan materiallar oddiy

sanoatiga yangi yondashuvlarni talab gilmogda. Shu nugtayi ~ materiallardan ham mustahkam va uzog muddat xizmat
nazardan qaralganda, maishiy chigindilar va tabiiy xom gilishi mumkin. Bu esa zamonaviy qurilish sanoati uchun

ashyo materiallaridan foydalanib qurilish materiallarini ekol ogi k va texnologik jihatdal
ishlab chigarish ekologik barqarorlik va igtisodiy biri hisoblanadi.
samarador |l hd¢dai mohidmi amials bodl netBgnd@urd@ uchun Jiz£x shahrida va tumanlarida

Maishiy chiqindilar, masalan, plastik butilkalar (PET), daryo kdllardan olinishi mobaynida halgimiz qurilish
shisha, gogoboz, met al l par chatl erii alvia voar gtaanb iki yc hi ogmm na$ h pao
gayta ishlanib, turli turdagi qurilish materiallarini yaratishda kelinmogda. Mai shiy chiqgindi bo
goo6l Il anil mogda. Mi sol lamdanh un,k agéapy t cah ii gsihn dainggaa nc hpil gaasrtefigki b t as h
plastbeton, izolyatsiya materiallari, yengil panellar yoki asosida ishlab chigilmogda
yopiqg pollar tayyorlanmogda. Shuningdek, shisha Namunalar uchun Jizzax shahrida va tumanlarida daryo
chigindilari sement aral ashnkad@alrliagradagno6sehi hi $hi manodraiyali Mian
mustahkamligini oshirishda \ailish matdria)il va Kabiip &dmk aslaya \sitatida fkdng g i ni
kamaytirishda xizmat qildi. Bu usul orgali chigindilar soni godl l anilib kelinmogda. Maishiy

kamayadi va wular iqgqtisod.iy f daydhayehge kgi ichigmndiga gchigarilis htashilyotgeam o6t a d
polietilentereftalat butilka (bakalashka) materiali asosida

2. Tadgiqot metodikasi ishlab chigilmogda.
. L . Hozirgi vaqtda dunyo bodyich
_Tabiiy xom ashyo sifatida esa loy, gil, qum, ohakhamda  mustaxkam va igtisodiy tomondan arzon material va
o6simlik tolalari (kanop,  auynfrgataRbbfriogda. Bid Aakalipchigifdiaydars i )

ishlatiladi.Ushbumat er i al | ar ekol ogi k tdyywFaAgand @@ilish Pmater@iRd ablrihchi ¥ navbatda
resurslar asosida olinadi. Masalan, somon aralash loydan tayyorlanish jarayonida energiyani tejaydi, ikkinchi

tayyorlangan goéishtlar ( ad onlvBarda esak Mahallig thigindildrdan foydalanilagdigin?

tejamkor qurilishda keng  queHud dnidgtandarki thadm.gismdn uhist kuzallilgdy a s i

aralashgan issiglik izolatsiya plitalari esa yaxssiglik Tabbiy xom akyo bodl gan chinoz qum
saglash xususiyatiga ega boédﬁibqiredwier%ioﬁari,iantepjoa|sihedtai|yeonrtdearm
beradi . Shu orqgali gi mmat i mpaoxistulmatier aadbdi@ada 0@ramibhiavakzoghu,

ammo samarali mahalliy mahsulotlar egallaydi. yodlak plitkalarini i shlab chi g

@a8https:/ /] o-008M&.3FEr1gd 0000
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yana bir magsad maishiy chigindi asosida avtahiolmoz
gismida joylashgan kalotka gismida ham samarali
foydalanish [1, 2, 3]

1-rasm ChanZ qumi

O6tkazilgan sinov
va 15 sm; uzunligi -8 sm bulgan namunamizning xom
ashyo tarkibi 70 ga 30 % da tarkib topadi.

Chinoz qumid O6zbeki stonning
garashli Chinoz tumani hududida joylashgan tabiiy qum
konlaridan olinadigan qurilish materialidirBu qum
geologik jihatdan daryo qumi yoki allyuvial (daryo ogimlari
keltirgan) qum turiga kiradi. Uning adgsmanbai &
Sirdaryo daryosining gadimgi va hozirgi ogimlarida
shakllangan qumli gatlamlardir

tajriba

Tos

zamonaviy qurilish materiali lgan yaiak
plitkalarini ishlab chigish. Namunadan kutilayotgan
yana bir magsacdhaishiy chiqgindi asosida avtomobil
tormoz gismida joylashgan kalotka gismida ham
samaralifoydalanish.

Chinoz qumining asosiy afzalliklari shundan
iboratki, u tabiiy yuvilganligi sababli iflosliklardan
deyarli Xxol i bodél adi ,
bebnning mustahkamligini oshiradi va mabhalliy
manba bodl gani sababl i i
foydalidir. Bu qum ekologik toza material hisoblanadi
va uni qurilishda ishlatish atrohuhitga zarar
yetkazmaydi. Qum konlari maxsus geologik nazorat
asosida ochiladsa foydalaniladi. Ishlab chigarishdan
ol din bu qum | aboratoriya
davlat standartlariga muvofig tasdiglanadi. Shu
jihattasi joikan £hinoz gumi wurilisk csehas alghun k i
ishonchli va sifatli material hisoblanadi

h KEgytalahilgah? t 'adldbiyotlar
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Physicochemical analysis of expanded clay concrete modified with mineral
and chemical additives
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Abstract:

This article examines the physicochemical properties of expandedariasete compositions modifie

with mineral and chemical additives. In the research process, the influence of additives
microstructure of cement stone, hydration processes, and the formation of tHeofildiang interface
zone (CZ) was analyzed. @hresults of physicochemical analysis showed that mineral and che
additives compress the cement matrix, reduce capillary porosity, and increase the structural st:
the interface zone. The obtained results have scientific and practical sigoéfifor the creation o
energysaving and higiperformance expanded clay concrete materials

Keywords

Expanded clay concrete, mineral additives, chemical additives, physicochemical analysis, ceme

microstructure, filletbinder interface zonf@CZ), hydration processes, capillary porosity

1. Introduction

Today, the sustainable development of the construction
industry is closely linked to the creation of enegffjcient,
resourcesaving, and environmentally safe building
materials. Reducing heat energy consumpftioming the
operation of buildings, reducing carbon emissions, and
ensuring the longerm stability of structures are one of the
main tasks of modern building materials technology. In these
conditions, lightweight concretes, especially concrete based
on expanded clay aggregate, are of particular importance due
to the combination of such properties as low density,
sufficient mechanical strength, heat and fire resistance.

Despite the wide range of practical applications of
expanded clay concrete, its formation the basis of highly
porous aggregate creates a number of technological and
structural problems. In particular, the high water absorption
of expanded clay aggregate granules, the relative porosity
and weakness of the zone of the aggrebateling inteface
(contacttransition) formed between the cement stone and
the aggregate, limit the operational indicators of concrete,
such as strength, water resistance, and frost resistance.
Therefore, the modification of the composition of expanded
clay concrete,specially the control of its microstructure and
interface zone, is an urgent scientific and technical task [1].

In recent years, the integrated use of mineral and
chemical additives has been widely used as an effective
approach to improving the propertied expanded clay
concrete. Mineral additives activate secondary hydration
processes in the cement matrix and serve to compact the
microstructure, while chemical additives allow improving
the rheological properties of the concrete mix, reducing the
watercement ratio, and controlling the hardening process.
As a result of the combined action of these additives, an
increase in the structural homogeneity of expanded clay
concrete, a decrease in porosity in the contact zone, and an
increase in bond strength aeserved [2].

However, the analysis of existing scientific research
shows that the mechanisms of physicochemical action of
mineral and chemical additives introduced into expanded
clay concrete, in particular, the processes of cement
hydration, the formatio of the phase composition, and

@a8https:// o0-008dAd.581g9 0000

changes occurring at the level of microstructure of the

interface zone, have not been sufficiently systematically

studied. In many works, the influence of additives is assessed
mainly through physical and mechanical indicatand is

not deeply related to structural and physicochemical

analyses.

From this point of view, the identification and analysis
of physicochemical changes occurring in the process of
modifying the composition of expanded clay concrete is of
great scienfic importance. Xray phase analysis, infrared
spectroscopy, thermal analysis, and electron microscopic
studies allow for irdepth study of the structure of cement
stone, hydration products, and the formation of the filler
binder interface zone. Such anpagach creates a solid
theoretical basis for scientifically based regulation of the
properties of expanded clay concrete and the development of
optimal compositions|[3].

In this article, the physicochemical properties of
expanded clay concrete compositionadified with mineral
and chemical additives are analyzed, and the influence of
additives on the microstructure of cement stone, hydration
processes, and the formation of the filbénder interface
zone is scientifically substantiated. The obtained resalve
scientific and practical significance for the creation of
energysaving, resourcsaving, and higiperformance
expanded clay concrete materials [4]

2. Materials and methods

In order to determine the phase changes occurring in the
composition ofexpanded clay concrete under the influence
of mineral and chemical additives, the samples were
investigated by Xay phase analysis. This method allows for
the identification of new compounds formed under the
influence of crystalline phases, hydration prog, and
additives formed in the cement stone

As a result of Xray phase analysis, the presence of the
main hydration productscalcium silicate hydrates (S-H),
calcium hydroxide (Ca (OH) 2), ettringite, and other
crystalline phases, as well as chagetheir intensity, were
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assessed. Based on the obtained diffractograms, the transition) zone betvem cement stone and expanded clay
influence of mineral and chemical additives on the activation ~ granules. This method allows for hignecision analysis of

of secondary hydration processes in the cement matrix, as the distribution of pores in concrete, the morphology of
well as on the content of free calcium hydroxide, was crystalline structures, and structural homogeneity.

andyzed Based on electron microscopic images, the
microstructre of samples of modified expanded clay
concrete without the addition of mineral and chemical
additives was compared. In particular, under the influence of
additives, a compaction of the cement stone structure, a
decrease in the number of capillary poresd an
improvement in cohesion in the interface zone were
revealed.

The results of SEM analysis made it possible to explain
changes in the physical, mechanical, and operational
properties of expanded clay concrete at the microstructural
level and played ra important role in the scientific
substantiation of the effectiveness of mineral and chemical
additives

3. Experimental part

Quantitative and qualitative-Fay diffraction analysis of
expanded clay concrete with the addition of the complex
chemical additiveSika 43.36.

The results of Xay phase analysis (XRD) showed that
the phase composition of the expanded clay concrete sample
has a complex and stable composite structure. In the
diffractogram, crystalline phases characteristic of the
mineral peroxynite,n particular forsterite (Mg2SiO4) and
magnesite (MgCO3), are revealed, the intensity of the peaks
of which confirms the active participation of these mineral
components in the composition of concrete. These phases
have high thermal and chemical stabilityda are an
important factor in improving the operational properties of
concrete.

The presence of an amorphous background along with
crystalline phases on the diffractogram indicates that the

Fig. 1. X-Ray Difraktometr AL -27 MINI. iScope cement stone and hydrated productre in a partially
Microscopes used to study the microstructure of amorphous state. The combined formation of crystalline and
materials amorphous phases determines the composite nature of

The data of Xray phase analysis served as an important  expanded clay concrete, ensuring its mechanical strength
scientific basis for assessing the formation of the  and resistance to environmental influences. In general, the
microstructure of expanded clagncrete and the state of the resultsof X-ray phase analysis confirm the presence of phase
filler-binder interface zone (CZ). harmony in the composition of expanded clay concrete with

Scanning electron microscopy (SEM) was used to study  the addition of the mineral peroxynite, which indicates the
the microstructure of expanded clay concrete, the features of  possibility of reliable and stable operation of concrete under
the formation of the fillebinder interface (contact long-term operatingonditions [5]
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Fig. 3. X-ray phase analysis of a sample of expanded clay concrete without additive
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The results of Xay phase analysis show an increase in
the proportion of calcium silicate hydrates-$H) in the
compodgtion of cement hydration products as a result of the
introduction of the mineral additive peroxynite into the
composition of expanded clay concrete. If intensive peaks
characteristic of the calcium hydroxide (Ca (OH) 2) phase
are observed in the contrchraple, then a decrease in the
intensity of these peaks is observed in the modified
compositions. This is explained by the puzolamic activity of

10100 mdi] XRO SSC 40KW/10mA Siit: 15508186080 2mm Manochrar

peroxynite and the microstructural compaction of the cement

stone.

X-ray phase analysis of the expanded claycrete

sample was carried out in the range & B A
of distinct and intense diffraction peaks are observed on the
obtained diffractogram, which indicates the presence of

phases with a crystalline structure in the sample. At the same

2d. A

time, the elatively wide and smooth nature of the

background line confirms the partial amorphous state of the

cement stone and hydration products
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Fig. 4. X-ray phase analysis of a sample of expanded clay concrete with aaditives

By comparing the diffractogram results with the PDF
(ICDD) database, the forsterite (Mg2SiO4) and magnesite
(MgCO3) phases characteristic of the peroxymitigeral
were determined in the sample. These phases indicate the
preservation of magnesium and silicon compounds in the
peroxynite and the formation of a stable crystalline structure
in the concrete matrix. The presence of the forsterite phase
is an impotant factor ensuring the material's resistance to
high heat and chemical influences [5].

According to the results of microscopic analysis at 10x
and 20x magnification of expanded clay concrete samples
prepared without chemical additives with the additibthe
mineral peroxynite, it was established that the internal

10x

423 (MOWIADES)

structure of the concrete is relatively homogeneous and
stable. Sufficiently dense contact zones have formed
between the cement matrix, expanded clay aggregate grains,
and the mineral particlesf peroxynite, and a uniform

distribution of pores is observed throughout the volume (Fig.
5).

The clear manifestation of the boundaries of the matrix

and filler with increasing magnification confirms the
positive role of the peroxynite mineral in strugtu
formation. The properties of this microstructure contribute
to the improvement of lightness, structural stability, and
thermal and technical indicators of expanded clay concrete

[6].

20x
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10x

20x

Fig. 5. 10x and 20xnagnified microscopic structure of a sample of expanded clay concrete without additives and with the
addition of 0.6% chemical additives

Microscopic analysis with 10x and 20x magnification of
expanded clay concrete sampleghwthe addition of the
mineral peroxynite and the chemical additive Sika® 43.36
in an amount of 0.6% showed a significant compaction of
the internal structure of the concrete. It was established that
strong and continuous contact zones have formed between
the cement matrix, expanded clay granules, and mineral
particles of peroxynite (Fig. 5).

The more pronounced manifestation of the boundaries of
the binding phase and filler with increasing magnification
confirms the dispersing and structdioeming effectof the
chemical additive. The predominance of small and closed
pores in the microstructure, as well as the reduction of large
voids, contributes to the improvement of structural stability,
strength, and thermal and technical indicators of concrete

[71.

4. Conclusion

The results of electron microscopic andray phase
analyses confirmed that the mineral peroxynite and the
complex chemical additive Sika® 43.36 have a significant
influence on the microstructure and phase composition of
expanded clay concrete. tAbugh relatively stable contact
zones were formed between the cement matrix and the filler
in the sample without the chemical additive, the presence of
open and large pores in the structure was observed.

In the samples of expanded clay concrete with the
addition of the mineral peroxynite and the additive Sika®
43.36 in an amount of 0.6%, significant compaction
occurred at the microstructural level, and strong and
continuous fillingbonding interface zones were formed
between the cement matrix and expandéd/ granules.
Electron microscopic images showed a predominance of
small and closed pores in the microstructure and a decrease
in large voids, which creates favorable conditions for
improving the structural stability and thermal and technical
properties bconcrete.

The results of Xay phase analysis showed an increase
in the proportion of cement hydration products, in particular
calcium silicate hydrates (S-H), and a decrease in the
amount of free calcium hydroxide (Ca (OH) 2) in the
composition of moified expanded clay concrete. This
circumstance is explained by the activation of secondary
hydration processes under the influence of the puzolic
activity and chemical additives of the peroxynite mineral.
The detection of forsterite (Mg2SiO4) and magrmesit
(MgCO3) phases on diffractograms is an important factor

ensuring high thermal and chemical stability of expanded
clay concrete.

The combined formation of crystalline and amorphous
phases determines the composite nature of expanded clay
concrete, ensurinigs mechanical strength, resistance to heat
and aggressive environments, and the possibility of stable
operation under lonterm operating conditions. The
obtained results scientifically substantiate the mechanism of
the complex influence of mineral andemmical additives on
the formation of the structure of expanded clay concrete and
confirm their effectiveness
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Application of new seismically insulated supportingparts for seismic
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Abstract:

Keywords
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This paper presents the outcomes of experimental investigations into the application of newly de
seismic protection support components for enhancing the seismic safety of bridgesrpadses.Base
on the results of experimental tests, the amplifuoeiguency characteristics of traditional and n
seismic protection components were compared, and the effectiveness of the new seismic p
component was substantiated. In additicesdal on graphs, the diagrams of the installation of sug
parts for seismic protection of bridges, the AFCh of vibrations of a special unprotected supp
displacements of the span structure and the upper part of the support during seismicidéaat@pan
structure, the amplitudigequency characteristics of the displacement of the span structure and the
part of the support when the first span structure is combined with seismic protective and the seci
movable and stationary supppgrts are compared

Amplitude-frequency characteristics, span structure, movable and fixed supporting parts, hea'
structure, upper part of the support, strong earthquakes, design moment on the foundation, o
periods, fastening afpan structures

Dispers sistemalarning gidrotransportida quvurlarni yuvish uchun polimer

kompozitsiyalarni o‘rga

Raximjonov Z.Q.12 A.Ch. Xurramov2&P
Toshkentavlat transportiniversitetj Toshkent O abekiston

ni s h

06zbekiston Rekxmukklmi kasii Mm.arO6r ozboyev nomi dagi Me

mustahkamligi institufiTos hkent , Od6ézbeki st on
Annotatsiya: Ushbu ishda kooéoprik va vyool o6t kazgichlar
chigilgan seysmik himoyda ayanch qi sml ar i ni godéll ash bo
keltirilgan. Eksperi ment al sinovl ar natij
gismlarining amplitudachastota xususiyatlari taggoslandi va yangi seysmik himoyancthy
gi smlarining samaradorl igi asosl andi . Bund
uchun tayanch qismlarini o6rnatish sxemal
AChX, bitta oralig qurilmani seysmoizolyatsiyalashdaligy qurilma va tayanch yuqori gisminin
siljishlari, birinchi oraliq qurilma seys
tayanch qgismlari bilan birlashtiriiganda oralig qurilma va tayanch yuqori gismining siljishi
amplitudachastota arakteristikalari tagqoslangan
Kalit so Aar: amplitudac hast ot a xarakteristikalari, oraligqg
gobdbzgobdal mas tayanch qismlar, ogdbéir oraligqg
ustidagihisobiy moment, tebranish davrlari, Oraliq qurilmalarni mahkamlash
1. Kirish
Respublikamizda transport inshootlarini loyihalash va Far moni da, j uml dabiamavjud f52 tae e s pu b |

qurish  jarayonida

seysmik himoya elementlaridan taémirtalab kodpriklar

vV a bos

foydalanish orgali ularning seysmik barqarorligini oshirish bosgichmébos qi ch qgayta qurish va ta
va tadminlash maqgsadi da vy a nwgiifalaibelgilab berilgak.t i v yechi ml ar ni

ishlab chigish va amaliyotga tatbiq étis bo 6y i c ha kWdshby vazifalarni bajarish jarayonida, avtomobil

olib boriimogda. Shu borada, yool |l aridagi kodpri k rlargnshoot | e
O6zbekiston Respubli kasi P r hisablagh e nusulim i ntakomildght®igh, yshuningd2k8
yanvardagbdD2ea 292kl arda Yangi t eObrzabreiks lsltammii ngli nami k

gamrovli tadqiqotlar

taraqgi yot

strategi$seni tmagdadisda aomgal i gPFRur i | ma

AU K LIA YK K 2 NIWARMW2 s K A 1o i
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Shu bilan birga, seysmik tadsi i il mal arin
xarakterli nugtalarini @branishlarning ikkinchi shakli
bodéyicha aniglash orqali koopi
bodyicha yangi met odl arni i shl
vazifalardan biri hisoblanadi

11 oshiri
a muhim

2. Tadgigot metodikasi
5
Ushbu maqol ada ogoir or al i H
tayanchlarining seysmik tebranishlarini  kamaytirish o
bodyicha yangi usul taklif eti 1ch|arninq

biriga oralig qurilmalardan biri bikir, ikkinchisi esa
himoyalovchi tayanch elementlari yordamida biriktirilgan

hol at koorib cefementininga Oikirligi Taya
shunday tanlanadiki, izolyatsiyalangan oraliq qurilma bikir &

mahkamlangan qurilma bilan  birgalikda tayanch

tebranishlarini di nami k soén q,sm P ?ghnkoarr;logﬁ}ﬁ%rrmaﬁl.
Shu bilan birga, himoyalovchi tayanch bilan yoRyua qlsm arlnljoya tiriSh' sxehalari

joylashgan tayanh | ar fagat godzgobal uvece h, %ddlyéqyanch(g;snmgarnléoylghtmsh

PANE . . ddiy’seysmoizolyatsiya tayanchlari
ega boolib, kooprik bodyl ab v)JI' IlPetllayoganseys 0|zoyat5|ya\)/arlalr(mJ ar ularg

sezilarli taésir koorsatmaydl
Taklif etilayotgan texnik yechim tayanch tebranishlarini 1-ko' pr ll K ta—)oranlnq qurilinzdar, 8 - 2"
sonli modellashtirish orqali tggnﬁ%lérr%htlglv Ligo a'[5|alovyllqt’ﬂiaantl:g!;l eaenranosool
hisod as hl ar g ar mo n i-sRektral aidulsviar | ar , Y ﬂ N5 T’I ty y Y
sintetik akselerogrammal arning ta05|r|eemensaobga olinib amalg
oshirilgan. Natijalar shuni KR INesseravaring kKéyingi tadgidottarida TYOSning i m
seysmik yukl arning tadsiri Riritiikkima sbsaarsaiv ahridnaony alogrigan i ns
kamaytirishga imkon beradi. dar aj ada bogoliqligi aniglanga
Seysmoiplyatsiya hozirgi vaqtda inshootlar gi ymatl ar 5 % |Ighredanc wpymdtikagayadg 6 nd i r i
seysmohi moyasining umumeot ikrroift | ket i gmat | sramarnadd idan or t i
vositasidir. U kodpri kIl arni ysaeqyisnmia&s hhal dmo.y agtaw hs autcadhbiini |k ea@é p
qgool laniladi. Samar ali S ey xuB®anz [8]! di, aTDS fejimtni anfaljaz dshitishariuimkini n g

kodoplab misollari bir nancht aemas Midd sBuddap hoad manflakadnsiz &veomobil | ang
[2, 3]. Seysmoizolyatsiyaning turli yechimlari orasida oraliq yool | ar i driaitpyihal&sbda pam kugzatiladi
guril ma tayanch tebranlshlarrrrwkr]gfdlenta|m|d<y0$ggnd|g>g¢m;§1| k o

vazifasini bajaradigan variant eng optimal variant seysmik tadsirga bardoshini os
hisoblanadi. Bunday y#aihim qodtzgaml @womdmg v&0 i zolyatsiya
boshida A.A.Nikitin va A.M.Uzdin[4] tomonidan  taklif kombinatsiyasidan foydalanadi. Shu tarzda, seysmik yuklar
gilingan boél i b, ul ar ushbut ayvesdchiimngegi Isaarmair ader lajj didai  ka
tahlil qilish bilan bir qgatorda tebranishlarning dinamik ishonchliligi oshadi.

soondirgichlari (TDS) nazari ygsbvbprnagl aKayémagimassgdueiohiT DtSa'y ar
bodél i mini yaratdi. Ushbu us grhligdudralar bira® &ralib furdrdii Uyag wtiun Katelikr i b
chigiganva medyoriy hujjatlardanipd @e&kstebthhikaaarnKagt ainami
massal.i TDSni od6rganish doi rygrigsshndian gT O Swki oMndi kyrolotq|k massasi
mavjudligi aniqglandi, uni ng 1%:5Qsﬁldakeﬁllrﬁd1yaléﬁgﬁﬂ'ka)'onﬁlk
tadsirining gloddiol i Shad gdi rod i Gk Mae§smaizdlyaiijashda tayanch gismlarning

m inshoot massasiga M nisbati=(n/M) TDS ning Iisbiy andanaviy jraglmadsahukvadérsla-til gan
massasini ifodalaydi. Ushbu kattalik TDS massasi deb rasmda esa taklif etilayotgan seysmoizolyatsiya varianti

atal adi . [ 5, 6] maodél umot | ar||g;|ar||g;_knoor a, TDSning kritik massas
nc@2gatemgl i gi ni kodrishi miz mumk :

% & 5|
LL_,,_, ,..r,-.,«-w,u-w-..,_, 1 .J

.,fﬁl.f: m;mr

2rasm.Ko“ pri kning ko‘ndalang q
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Inshootning seysmik himoyalangan gismi gizil rang chastota xarakteristikalari (AC
bilan kodr sat i lamganidek, ajdau>gnoy i d at atyaaonkcihd | v a o rasidadi gilishiau gaimonika o0 6 r t
bool sa, soo6ondirgichning samadagoal i gh syhcadqoltadlia, va m/ s|
izolyatsiyalovchi tayanch elementiga ega oralig qurilma 20 sm ni tashkil qgilgan [9].
Lanchester dempferi sifatida ishlay boshlaydi. Shu bilan N
birga, izolyatorning bikirligi kamayishi va dempferlash l 1
tadsirining os hlgr bshiradu Bundag l;
oralig qurilmaning tayanchga nisbatan siljishi juda katta o .’I {
bod6l i b, ushbu yechim fagat '
gool l anilishi mumki n. [ 8] t
bi kirligi shunda6paltnemsivikdagy an b
zilzilalarga nisbatan tetez va kuchsiz zilzilalarda oraliq
qurilmaning tayanchga nisbatan siljishi 0,1 m dan
oshmaydi . Tayanck‘rralsmgiakckoorowrslasth
Bunday tizimning ACHXsid asmda kodérsatil gar

Oraliq qurilmasiz tayanchning dastlabki xususiy
tebranish chastotasi varianti k=18-4 ga, davri esa T=0.06
s ga teng. Tayanchga bitta oraliq qurilma biriktirilganda
tayanchning xususiy chastotasi k=2.8P ga tebranish davri
T=0.36s ga teng. Ushbu munosabatlar yengil tayanchli va

7]
®
3
®
m

2 lar da
larning

[e g}

ko'chfsh amplitudas:

tebranish cha.sfofa:ér'. 5! o
4-rasm. Bitta oraliq qurilmani seysmoizolyatsiyalashda
oralig qurilmaning va tayanch ustki gismining

o . . ’ . sﬂéshlarl 1 - oraliq urllmanlng sil jishi; 2 - tayanch
0goir or al aggagueeiglam kodprik uqonﬂq rﬂl |n |JIShI
chigilayotgan turini tavsiflaydi. moni k tabdsir
ostidagi amplitudechastota xarakteristikasida, agar tayanch Seysm0|zolyat5|ya samaradorllglnl oshirish uchun
tanasida kritik soo6nish 5 %,ushhuo tadiigor oighidau bar ubii | ikkkinchid tayarehgaa 7 %
bodl sa, siljish gi ymaan:l ar ii z ogluyya tdsaigyiaclhoav c haini ¢glaangoodzgodalr
yukl anmagan tayanchl ar uchufloGsahkmii ntamybmasimem glam®rashatgi | gan|
qurilmali tayanchlar uchun e®@b6AE6aslmuvchan tayanch qgi sml a
gilinmogda. Bunday holda, bikir biriktiriigan oraliq
quril maga ega bodl gan tayanch
g seysmoi zol yatsiyani sozl ash mu
= konstruksiyaning himoyalangan gismi frasmda giirang
k bilan ajratilgan. Tavsiya etilayotgan tayanch gismlarni
2 joylashtirish uchun TDSnlng nisbiy massasi quyidagiga teng
g noo— (1)
= Bu kattalikldan biroz kichil
5 ish rejimiga samarali sozlash imkonini beradi.
2 5-rasmda izolyatsiyalovchi tayanch gismini optimal
sozlash va soo6ndirishda oralig
| | - koérsatil gan. Bi kir biriktirilg
8.) " ( I"!rs'E:lr.s;"rrr'sl'?-c.;|'?.5'.'.~?flc;!.5'sr'.':TT . I hi mo_ya Obyekf[ i h_i SO_P'_a”a‘?'i va |
bodl i b, t aymmningnmksiyal sljishi 82.6 gm, s
oraliq qurilmaning siljishi esa 64.4 sm ni tashkil etadi
5. a1
E . Q813 /\'\l X
=2 N
5 ‘
3 B\
-EC_J . EJ-:S A
£ ¥ =
ﬁ__ E_
5 0263
b) tebranish chastotasi s £
3-rasm. Maxsus seysmik himoyalanmagan tayanch G
tebranishlarining ACHX. a) oraliq qurilmalarsiz )
tayanch b) bitta bikir mahkamlangan oraliq qurilmali C 1 : £ 3 § 7 8
tayanch tebranish chastotasi 51
Yugorida taokidlangan or a I5 rasm. BICYIIECEI or Ilqﬁgrllmsa seyﬁmlk hImCHIEFOVChI n 'c AU
cheklash sharti asosida, bikir tayanch elementini tavanch 'smlarlb'lanbr:ktrll anda oral rlma ul
izolyatsiyalovchi tayanch elementi bilan almashtirish orqali y ai ! rirktirigan 'q qu . . .
vat ayanch yugqori gqgismining ko'c

ayancnga tabsit etuvoni ey HPRERHSa 1 paigauimang SIS 4| o a
kamaytirishga imkon beradi-fasmda tayanchning yuqori Y yugort g st
gismi va oraliq qurilma tebranishlarining amplitida
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Ikkita biriktirilgan oraliq qurilmali tayanchning yugori s6zaro solishtirildi. Natijada,

gismidagi dinamik siljishlar, bitta biriktirilgan orig| n=2 bdél gan holfatb twogh wrh abiskoizrl lai
quril mali tayanchga nisbat an0,Di3r7oznidgi dsisdyniilksoh@l aedsia[11FS hmin g a a
gar amay, tayanch va oraliq tqaddqgil qn@t oidsrhtia sviad argud alsliilfj itschnoanri
38 sm gacha yetishi mumki n. mBuw oYfdrgd &k eil klsihi muhikmoyi bat mi z m
alohida qgayd etish | ozi m. Birinchidan, siljishlar katta bo¢
ham, qgatnov qgismitirgishlarining deformatsiya choklari

yordamida yopilishiga i mkon bésr%(ulp,sabu esa kooplab chet el
loyihalarida gabul gilingan amaliy yondashuvdir. Seysmik taodsirlar ﬁayt i da, or
'kkinchidan, 38 sm |i silji g{eka3H shdrt? hdosida,] Wikrd tayantls hdiementfil | 21 1 &

natijasida yuzaga kesidarasa, Kk j;diyhdiyKlovchi fayaid diehén€ Blidh aihaghfrish orgali
odatda 1020 sm oraligéida silji gfhhchnf seﬁrﬁo&bl;ﬂatswaﬂ 'qlilsﬁ‘ qn'umkln 339 Uysul

sababli, aksariyat hollarda fagat loyihaviy (kichik) zilzilalar tayanchga us ysmi k yi
uchun qatnov qi smini saql ab koaon{aysthrtqcsq]ynlchaaotmalnqlhlyzar,.bllan
cheklanish tavsiya etiladi. Bu masala, shuningdek, Seysmoizolyatsiya samadorligini oshirish uchun, har
buyurtmachining garori va moliyaviy imkoniyatlariga bir ikkinchi tayanchga izolyatsiyalovchi va bikir
bogolig _ goo6zgdal mas tayanch el ementl ar.i
) ) _ _ 1-jadval i kkita qoézgdéal uvchan tayanch e
Oraliq qurilmalarni mahkamlashning turli seysmoizolyatsiyani mustahkam  biriktirilgan  oraliq
usullarida ko®prik tayanc hlfmbgaéyh tByinchniBgbrbRréimiattamarali ishlashini
parametrlarini giyosiy baholash taoéminlash mumkin.
QOmgSZQ Taklif Ol'ib borilgan tadgiqgotlar o0g6
Tayanch xarakteristikalari etilayotgan bodl gan avtomobil —~—~yoollari k
tayan(_:h yechim himoyalashning yangi usulini tavsiya etish imkoniyatini
qismi beradi. Tayanchgaayangan oralig qurilmalardan birini
Oraliq 06ng 624 qo6zgobdal mas qilib, ikkinchisini
qurilmalarning tavsiya  etiladi. Bunda mahkamlash  bikirligini
massalarit O6ng 624 624 tebranishlarning di nami k s 0
Shakllarning U1, f'] 2,231 1,764 mahkamlangan oraliqg qurilma bil
tebranish uchun soznadi. Bunday yechim tayanch va poydevorlarga
davrlari vz, Ml 0,715 seysmik yuklarni sezilarli darajada kamaytiradi
Modal o] 0,13 2,9
soonishl ¢ 0,66 Foydalanilgan adabiyotlar /
Oraliq 95 644 Ref
qur”ma ' e erences
ACHX bo Tayanch
kodchsns o 95 32.6 [l] O6zbekiston Respublikasi Pr
yugons 28 yanvar-dagé fkbkRarga modl j al
- _Oo_za_ 0 32 O6zbeki sapagghygot strategiyasi
Tayanch ostidagi hisobi 1536 574 60-son Farmoni.
moment Msknm [2] Skiner R.I., Robinson / W.H., McVerry G.H. An
L advaldan ksérinib turippl u;}'ggm Se'sg;};ﬁ soltion. Ney Zeujang. Johy Wiey
mahkamlashning turli usullarl K%n% Uzal Xl\ﬂnﬁ'n {ov%rTl\/n'ng
_tebrani_sh parametrlar_ini_qiy ﬁ[ ub e% |arer&t|o &‘raﬁlv@a Enagsm kKsopr
inshootiga taog@nghal ma s mi ls | @ edings of Workshop
poydevor ustidagi hisobiy moment giymati 1536 kNm, taklif Ires cal e e-Petensbur 29$)@;| nI
etilayotgan yechimda esa 57 %%6 égl4t1as%ﬂ F? bgp%
mo me nt iymat i 2.67 barobar ama i n ktsori sh
mumKin. aty %l] it} .-.Otrstsad ] tj’.J, qud3n&qjdz ¢.¢_,
Bundan tashqari, [10, 11] tadgiqot ishlaridatem@&yo v a L HJdz W¢ I RNy Gd' L 5o Odaclg” f 65dzg
avtomobi l yool |l aridagi koéppp%égffni& i?ﬁ] ffﬁEL.‘itﬂ']gllqtioshl<‘:|tsgd‘|7'cl
oshirishga garatil gan btsélijgvf“ de’n%ﬁfgf f't‘ 0% uga%sa s
sifatida oraliq qurimadan foydalangan holda tayanch } RRRY. 4. 1 82 tsfr] %8 fls &
tebranishlarini di nami k soohdg'ruf]"s']]‘r&ni goodll ash istigbol] ar
koérsatil ganrda tdbrarisblami dinantikl a Bl rR&MbeCydy s Byj 4 2
soéndirgichlarini (TDS) sozfgamdz (%13 t‘ﬁPeJt%rI’arid?;%fqlsts n i&Ps a Md
dempferlash boéyicha sezuvch& tshd3Fh {25 r KRB € atl Gk wEedl
hamda, kooépriklarning sey HHIlA" - K Any3 & W% .
gi smlarining parametrlarini Bla Witaidlnte "o dyi chaOdu ity v. ¢.
tavsiyal an Bundamid mbdlggan holf - SEOHy OB dBdde. [ Mdser” it
bikirlik f bséyicha xatolar Ffofné),éﬁl,%tafﬂls%?,gz‘srdtsgaﬁblsh ‘SdéngM |fﬂéﬁd>:9
stsomd shsé6yi cha xatolar esa 0YdhhlSdBBEGGE Rl MRRgda !
btsél i shi aniqglangan. [l 1imsjtsa O . , ULHddz ¢ Iy
l-jadvaldagi hamda turli nazariyalar va usullar OB BIST HJdOB] Y M Cf: cOfmdlsj dzj 2 ¢
yordamida wuzlukli tizimli Roop H ek BQlndsund of'bt'fldérl*)s't%l?fhh@%q

gi smlarining bagkibrsloiyk cihavepastsmetshari
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Concretefor additive construction production in dry hot climate conditions
for transport infrastructure

E. Shipacheva®?, Z. Muradov2®P
Tashkent state transport university, Tashkent, Uzbekistan
2Jizzakh Polytechnic Institute, Jizzakh, Uzbekistan

Abstract: The article examines the challenges and solutions for 3D concrete printing in arid, hot clime
transport infrastructure construction. It analyzes the detrimental effects of high temperature
humidity, and cyclic loading on the printimgocess and structural durability. Modern approache
designing specialized concrete composites are presented, including mix designs with complex ad
and reinforcement methods. The advantages of additive technologies for creating-adiamesl,
functionally integrated, and cesffective structures are highlighted

Keywords Additive Construction, 3D Concrete Printing, Arid Hot Climate, Transport Infrastructure, Prir
Concrete
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Seismic Performance of Continuous Monolithic Bridges

|. Mirzaev®2a U. Shermukhamedov®P, A. Karimova®¢, A. Abdullaevi®d
! Tashkent state transpaeniversity Tashkent, Uzbekistan

Abstract: The article highlights the issues of enhancing seismic resistance of transportation structures Ic
seismically active regions of Uzbekistan. Based on real earthquake records, the methodology for :
bridge constructive parameters and performing structural analysis is examined. The study ap)
Timoshenko beam model, spectral analysis, and-iistery methods, with a case study of a reinforc
concrete overpass in Jizzakh. Results indicate tstt@nsioned tendons significantly improve seisr

performance
Keywords transportation structures, bridge, earthquadsistant design, real earthquake records, Timoshenko |
model
Uzl uksi z monolit ko“priklarning

|. Mirzayev®© U. Shermuxamedov©®, A. Karimoval®©°¢, A. Abdullayevt®¢
1 Toshkent davlat transpanhiversiteti Toshkent, O6zbeki ston

¢ dzdztsls:taydw Magol ada O6zbeki ston seysmik faol hududi da

oshirish masalalay or i t i | gan. Haqiqgiy zilzila yozuvl
tanlash va hisoblash metodol ogi yasi koorib
va vagqt boodyicha hisobl ash uchmisolidamnatjalactahlddilihgan
Natijalarga koo6ra, armatura trossining.tar
s dzt Y jjo Mzt Transport inshootl ari, koopri k, zil zi | adkagi
modeli
1. Kirish
Jahonda seysmik faol hududlardagi transport
magi strall ari da joyl ashgan uzl uksi z monol it kodprik
inshootlarini loyihalash, qurish va ekspluatatsiya 2. Tadgigot metodikasi
bosqgichl ari da zizilabardoshligini tadminlash, seysmi
tadsirlarni hi sobga ol gan odizgay shahijda olsieptea n i mpy g1 k &¢ G Ha

h )
uzluksiz monolidt kodaprik iTRbkeToar Mirzi nd tgo MRkt ¥

Bkt yaptige
parametrlarini tanlash masalalariga alohida ahamiyat 253 a avt omob It aydddglain buazd yulkas
berilmoqgda. yHdtH t Kaz gdrcihmic leasgppp mi oz (1

Bu borada avtomobi l y o & |IJizzaxshakyidagylashganuzyrgigh 420 m va kengligi
i nshootlarining konspaydedot i v 2L M pdgar uch (oraligli terpiggton menolit yod
i tayanchi tayanch gismi oraliqgur i | mao t i zi @Fkaggichnikedp chigamiz oraliqquriimayod odkazgich
eksperimentlar olib borish orgali konseptual ilmiy bodylab o&garuvchan galinlikka ega noartanaviy

yondashuvning w©ézaro taosir lo¥halashning3s+S0;3ey yziuksiz monolit itemibetan i f at i d
ktsé6rgan holatda amal iy t avs hi§oBlashexemasbianhajgriganzmligib @ ¢y | anba qqrqa lyi
zilzila yozuvlari asosi da a%¥fhimbo®a | 0 bpogbkdpdlWitaRiEMdjarilgginy | y k s i z
monolt kod&prik inshootlarini ngorkadn'lsm rodKttias i lar dmetdr IMa vianior al

tanlash va seysmik mustahkamligini baholash usullarini Yoo o6t kazgichning konstrukt

ishlab chigish amaliy va nazariy tadgigotiarming dolzarb ~ qurilma va taranglikdan keyingi armatura Trosslari)

vazifalardan hisoblanadi. ch0c2|I|sh-§|q|I|_sh,_ ikki  yotalish _b_oqncha siljish
Kodprik inshootlarining defpimatsiyasinisohggolgan koldaegiish{ timoghenko

Zilzilabardoshliy bodéyi cha tajribavi y bakas) ya Ruralishga ishaydiggnoyakuriyy element

Stolarski va A. Jancy [1], M. Khatib [2], Jeuityvan Doh koc'rln_lshlda modelle}shtlrllgdl Tlmos_hgnko balkasining

va Sam Fragomeni [3], Terje Kanstad va Daniel Cantero [4]  chekli elementi matritsalari [5] da keltgen.

kabi oliml ar va mutaxassislar tomonidan o06tkazil gan.
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bPhttps:/ /o006 0&.I5EEHPY 0000 dihttps:// o-D6BBIAEIHPI 0000
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1rasm. Monol it o‘'tkazgich sxemasi
Oralig tayanchd r ik ki ustunlii b o Gruntubc,h Y@ dé rdblaiméath i vsavinklemahbdeli ¢ h a
bal andl i gi 12 m, fasad bo6ylyadamida exadglashtiglgan. 2 m, yodénali shida
bal andl i gi bo®&ym ddna5 nb gdchean d | i @017 yilda Seysmologiya instituti tomonidan tuzilgan
o6zgaruvchan o6l chamga ega. sMomraliikt mikdloradookhbdaghechmi s xa
sxemasi drasmda keltiriigan. Oralig tayanchning umumiy hududining seysmikligi 7 va 8 ballga baholangan.
kodri-nasmda2kodérsatilgan. Rejalashtiriigan qurilish uchastkasi 8 ball hududida
joylashgan.
- QMQ 2.01.0319 [6] ning 1.%jadvaliga muvofiq,
B seysmik xususiyatlar bo'yicha Grunt toifasi Il (uchinchi)
N géovakl ik koeffitsienti e< 0, 8
’ gatl aml arii bodél gan | y dens g a 00 x

inobatga olgan holda, qurilishi rejalashtiriigan maydonning
seysmikligini 8 ball sifatida gabul gilish tavsiya etiladi.

Seysmi k t adoqgalirgrurtda yaegalaydighna r
fazoviy haqgi qiy zilzila yozuv
konstruksiyaga uzatiti [7]. LRB - SN seriyasining rezina
metall tayanch gismlari yordamida tayanchlarga ulanadi.

Hisob ishlari SHARK dasturiy majmuasi yordamida
zilzilalarning haqiqiy gaydlari asosida amalga oshirildi.
17.05.1976 yildagi Gazl6ed (Odzbe

shkal asi bodyicha 9 balldan ort
, , : vV a kodaprik yodnal i shi bodyi ct
| | seysmogrammalari yozuvlari asosida dinamik yukdan
| | | | monol it kotprikni hi sobl ash na
Jc JG JC ] i qaydlari Yevropa kuchli zilzilr mad!l umot| ar ba
1 n olingan.

2rasm. Oraliq tayanchning unmueyiSymikk % a&gisthj i ngrunbomeliga t oodr
uzatiladi. Oralig qurilma tayanchlarga LREN seriyasidagi

Yool o6t kazgichning konstezAhknietalv taygnthe rgiem t dleténtlari  LokdKnhida
yoénalishda kesish deformat spijyrgskitniri( hidmoshemkarkb aldlaasiu) iy
va buralishni hisobga olgan holda egilib, kuchlarsadilish o6t kazgichning c hrasindakeltidare me nt | i

ostida ishlaydigan chekli element sifatida modellashtirilgan.

3rasm. SHARK dasturiy majmuasida yo‘l o‘tkazgichnir
1990yil 20-iyundagi Manjil (Eron) zilzilasining real Hi sobl ashlar vaqt gadami 0,001
seysmogr ammal ar i yozuvl ari bboédgyicbha ammolnpd i bshyaodll di . Ene
o0 tgkiaczh ni di nami k yukdan hi sshdklidahssbbgamlmdi.i j al ar i ni kodérib
chgamiz. MSk64 s hkal asi bodyi cha &r bat hi ngmakax Imat uzluksiz yoc¢
tezlani sh, tezlik vV a yodénabi bhdagozagiol jtiadhs,i r ik o ptra kimo Inagt
bodéyl ama o06qi, seysmi k todl qgi hlQamm ni ng tarqgalishi: maksi mal
gorizontal tezlanish 1,869 m/s2, téali, 18 m/s, siljish 0,095 2. Supes
m, ragamlash gadami 0,005 s, davomiyligi 80,42 s (dastlabki 3. Suglinok
hisobda 40 soniya) [8]. Zilzila yozuvlari Yevropa kuchli 4. Loy
zilzilalar maodl umot !l ar bazasi Ushbu gmt ishamitanning >isusiyatlargjddvaldes ht i r i s
uchun yool o6t kazgi ch tdir 8 t &eltidldgae k | i el ementl arga ajra
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1-jadval 0 ; ' ' »
Grunt sharoitlarining xususiyatlari # * ” ¥ " h
Qum Supes Suglinok Loy -5
3 0,3 0,35 0,37 0,45
E, MPa 1,2E+08 | 4,6E+08 | 1,8E+09 | 7,6E+09 10
Tayanch Chet_ki/ Chet_ki’ Chet_ki/ Chet_ki/
Oraliq Oraliq Oraliq Oraliq a5
K. N/me | H17E+09 [ 1,77E+10| 7,25E+10 | 3,69E+11
x 2,95E+09 | 1,25E+10 | 5,13E+10 | 2,61E+11 0
K, N/m? 4,4E+09 | 1,87E+10| 7,64E+10| 3,89E+11
3,09E+09 | 1,32E+10| 5,38E+10 | 2,74E+11
K.N/me | 526E+09 [ 2,34E+10| 9,75E+10| 5,4E+11 s oM I
: 3,71E+09 | 1,65E+10 | 6,88E+10 | 3,81E+11 5-rasm. Qumli grunt sharoitida dinamik holatda (26,94
Ko N/m3 | 2:36E+111 1,05E+121 4,38E+12 | 2,43E+13 sek) oralig qurilmaning yugori gismidagi siquvchi _
8,67E+10 | 3,85E+11| 1,6E+12 | 8,89E+12 kuchlanishning yo‘l o‘tkazgic
K,, N/m? 5,88E+11 | 2,61E+12 | 1,09E+13| 6,03E+13 o‘zgarishi
1,99E+11 | 8,84E+11| 3,68E+12| 2,04E+13
K. N/me | 37AE+11[ 236E+12| 952E+12| 4,6E+13 0
i 1,97E+11 | 8,13E+11| 3,28E+12| 1,59E+13 20 40 8 80 100 2
G, MPa 85 E+7 | 3,54E+08| 1,43E+09| 6,91E+09 .
bundavi Puassorkoeffitsiyenti ET Yungmoduli, Kx "
T x odgi bagyichabikrlik, Ky - y odi bodyichabikrlik, Kz z
odyi badjicha bikrlik, K« i x odi atrofida buralishdagi
bikrlik, Kyy 1 y odgi atrofidaburalishdagbikrlik , Kz i z odgi *
atrofidaburalishdagbikrlik, G siljish moduli badib, (1)
(6) ifodalarorgali giymatlarianiglangari9]. 2
Kxix o06qgqi boodyicha bikrlik 25¥ 6. MPa
8
0 — o8 - [} (D) 6rasm. Quml.i grunt sharoitida
Ky-y 06qgi booéyicha bikrlik uzunligi b o holaide(28 9Gisekpaaly k
gurilmaning yuqori gismidagi sigilish kuchlanishining
0 — 08 - ™- T 2 o‘zgarishi
K:ziz 06qi boodyicha bikrlik yogl o6tkazgichning vyugori qis
0 —p8)u—8 T8y 3) oc’)zggrishini tahl il gilish na_ti
- . . S mi S q u v kudhlanishlaning rhagsimalu v ¢ h i
KxTX 006qi atrofida burallshdiaﬁmatbpg,r, ni gl andi Y06l 06t k
0 — - ™ 4 maksi mal siqgilish kuchlanishi 2
Kyiy o6qgi atrofida buralish‘@_a‘é%_'gﬂirl'\{'a(a ga teng, yooloot
8 qi mi agi maksi mal chodézilish Kk
0 — ™8 X- T8t 0 1 ) shaoitida Manjil zilzilasini gayd etishda 28,96 soniyada
Ksi z oafrafida buralishdagi bikrlik sodi r b-6Zl8laMPa gaveag. Natijalar loyihalash _
) 8 meodyorl aridan oshmaydi va texni
0 06 ™ o- ™ p (6) Turli grunt sharoitlarida mo
) . o o6rtasida or adtori ga pgstkirgisilandan i ng y
Bunda: L va B poydevor uzunligi va kengligi. _ nor mal kuchl! an7rastdakeltrigano 6 z gar i s h
4, 5 va 6rasmlarda qumli grunt sharoitida monolit
yodbl obtkazgich oraligdi kuzun s ‘ ‘ : : ‘ ‘ ‘ > stati
holatda (0 sek.) va dinamik holatda (26,94 sek. va 28,96 sek.) 74 3 10 B e B3 A0
nor mal kuchl anishning odb6zgar/| 3] \ yan.
-9 —
-5 -10 A
7] -11
12
<1 -13
-11 -14 4 /
213 4 -15 4 fww
-15 -16 !'0', MPa
—— sigmam1 ——sigmapl —— sigmam3
77 —— sigmap3 ——sigmam3 sigmap5s
=19 1
- 7-rasm. Manijil zilzilasida qum, qumloq va absolyut
1 gattig holatlar uchun yo'l o'tk
2 "o, MPa : - - qurilmaning yugori (sigmam) va pastki (sigmap)
4-rasm. Qumli grunt sharoitida estakadauzunligi gismlaridanormalk uc hl ani shning o' zgar

bo'ylab statik holatda oraliq qurilmaning yuqori
gismida siquvchi kuchlanishning o' zgarishi
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-144 1

-14.6
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-14.8 Y 6, MPa

8-rasm. Manijil zilzilasida qum, qumoq, qumloq, gil va

absol yut
rtasidagi
nor mal

(o]

2j adval da
qurilma elementlarining yuqori va pastki gismlarida normal
kuchl ani shning
gruntl ar

turli

uzl

gattiq
oraliaq
kuchl ani shni

statik holatining giyosiy tahlili keltirilgan.

uksi z

qur il

o6zgari shi
uchun

hol atlar

ng
ondian o | it

SHARK

oga“q quiI 56 uchun ak§
ma Iqqmﬁs&wc% 41(1; IéInP

2-jadval
Yo' I o‘'tgaaeagrichsi dagi
gismlarida oralig qurilmadagi maksimal kuchlanish
giymatlari
SHNK
2.05.03
2022
. . bo'vyi
Yuqorl _ _Pastkl _ siqlish/
gismdagi | qismdagi cho' zi
Ng Grunt turi maksimal | maksimal .
kuchlanish |kuchlanish mal?sg,;ilmal
MPa MPa
ruxsat
etilgan
kuchlanish
MPa
1| Qum -14,703 -10,456 -50.4/3.22
2| Supes -14,591 -10,198 -50.4/3.22
3| Suglinok -14,167 -9,850 -50.4/3.22
4| Loy -13,513 -9,232 -50.4/3.22
Absolyut
5 mustahkam -13,117 -8,796 -50.4/3.22

-106 Y 0, MPa

9-rasm. Manijil zilzilasida qum, qumog, qumlog, gil va

absol yut

o‘'rtasidagi

o‘tishi

koo6rsatib,

mumki n:
Suglin

katta zood6riqgishlar hosil boodl ad

3. Xulosalar

Ishlab  chigilgan usulda  uzluksiz ~ monolit
yool oot kazgichni mavjud zi
tayanchlarning turli balandliklarda (6m, 8m, 10m, 12m
boél ganda) va turli grunt
loy va absolyut gattiq) zilzilabardoshlikka hisoblanganda,
oralig qurilmalardagi normal kuchlanishlar amaldagi
medyoriy hujjatl ar tal abl ari ge
Olingan natijalarga ko6ra, wuzlu
#2 ih%aw kuchlanlshl

q ucgué{aB 796
MPﬁ1 gh esa uzl uk
seys % must3na' ml i g| ni. t aom| nl aydi
yoo6l o6t kazgich

lzil

sharo

b o 6 FHoydalanilgai b 1 asdabiyotlarj al ari ni n¢

paketidagi
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Useof basalt reinforcement, mesh, and fabrics as structural materials in
geotechnical and earthworks

A. Khasano®2 7. Khasanov®P, B. Kurbanov®¢, B. Toshmukumowv-®4

1Samarkand State University named after Sharof Rashidov, Samarkand, Uzbekistan
2GeoFundamentProject LLC, Samarkand, Uzbekistan

Abstract: This article analyzes the possibilities of using basalt filesed composite reinforcement
geotechnical, hydraulic engineering structures, as well as in buildings and civil engineering ttonstr
The physical and mechanical properties of the material are compared with those of steel reinfol
and the most appropriate fields of application are identified

Keywords basalt reinforcement (basalt rebar), composite materialsiesoibrcement, geotechnical engineerir
foundations, corrosion resistance, {oge construction

Basalt armatura, to‘r va matol arning
konstruktiv materiallar sifatid
Xasanov AZ.2®% Xasanov ZA .25 Kurbanov B.1.%%¢, Toshmugumov B.J.20d
ISharof Rashidov nomidagi Samargand davlat wuniv
2 GeoFundamentProjgeMCHJ, Samar gand, O6zbekiston
Annotatsiya Ushbu maqolada bazalt tolasi asosidagi kompozit armaturalageioggexnik, gidrotexnik, bino ve
inshootlarida qodél 1l ani sh i mkowsnewatnli &r ix utsalh
armatura bilan taqqgosl anadi hamda qoo6l |l ash
Kal i t: s o6 Bazaltarmatura, bazdlto6r , bazalt tola, bazalt mato
1. Kirish
Sobnggi yillarda guril i sHh a ma |Kortoziyhga d a kow 0zit
armirlovechi materiallar keng c?oc’)l | shiganlilicno g dl a V%ﬁ’q gsal bazalt
tolasi asosidagi armatura yugori mustahkamlik, kichik 6 Haroratga chidamlilik| 300/400 °C gacha

zichlik va agressiv muhitlarga chidamliligi sababli dolzarb
ahamiyat kasb etmoqda. . - .
Bazalt toldari asosida tayyorlangan materiallar Hozirgi kunda mamlakatimizdabazalt armaturalarni

geotexnikda, gidrotexnikda, bino va inshootlari qurilishida qunhshdad ommavity koglakl)sh lbOW'Cha ||shlar ozroqd
keng qoodllanilib kelinmogda Eg;iﬂmgla@ﬁm%g@laﬁﬁgg agql, yrgajuialaming, guyidagl,, o
matolar quyidagi maqsadla_rda ishlatiladi: “grunt asoslarini El as Kik modulining pastigh.  Ya&n i podl at
mustahkamlash, qu_allklarnl_barqarorlashtlrln , girgéo uﬁa%ar dan & 9”8‘ r}gzim onstr lﬁ§|¥alfalr a n|sbag?rb
Ic(loglgmzllarilni%Ls?aékamgslh.mO valash, armo gazat armaturalar anyay ‘o r 1 g 0 hst

Bazalt tolalari asosida tayyorlangan materiallar egilib ketadi. Buning nat|1a5|da esa, konstrukswalarda

korroziyaga uchramaydi, tuz va kimyoviy moddalarga yorilishlar tezroq paydo bodlis

chidamli, zichligi podthktga nlMsobat @&‘i’*“’.ﬁ‘”t'%‘ﬁ aﬂﬁ'“'bp(%?d'(W%d'

; s ; : I
montaj gqilish oson va ISSIq| 9 @qathhey
bazalt tilalari asosida ytayyorlangan armaturalarning fizik uqorl Ltharor;fga chmlémsm 3"0(9 490 g

kamllgl keskin pasayadi

mexani k kodérsatkichlar kelt 'rgonch%laﬁkesklnpasayadl)[4]

2-jadval. yor|y hujjatlar Radltagj ri b
Bazalat armaturaning fizk-me x ani k ko' rsat ki upaga hisbatan QMQ va SHNQ Yevrokodlar tajribasi

uk3|)

Tir Parametrlat Tipik giymat lar cheklangan [5].
1 Zichlik 1,912,1t/m3 Mamlakatimizdagbazalt zavodlar ishlab chigarayotgan
2 Elastiklik moduli 4580 GPa bazalt tolalaridan ip yigirib, ushbu iplardan yoki tayyor
Choozili bazal't mat ol ardan qgopl ar i shl at
3 hkz Il'k ! 800i 1400 MPa texnologiyasini ishlab chigish katta ahamiyatga ega. Ushbu
musta .am ! goplardan quyidagi muammolarni yechish mumk
4 Ni sbiy <ch 2i3 %

Aadhttps:/ or-x0 @2 FAMP/90000 [
b®http:// orOcOd@2 FNLH®/B0009 d

ps:/ orGC0@D&FMBP/X0O00
ps

9
c/ / 0-000re.BdEr7g2 0009
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Respubli kasidan odtuvchi xal gar
yodal |l ari y 0 q &dzatr matolab oaSogitlaa b ,
tayyorl angan gqgopl arni ichiga qu
etish va boshgalar.

Ushbu ishlarni amalga oshirishda bazalt matolaridan
ishlab chigarilgan qoplarni ishlatilishiga sabab, bazalt yuqori
haroratga, agressiv. muhitga, issmv u q tadsirig
guyoshni ng ofig@gadritadmsir etayotg
suv muhitiga chidamliligining yuqorilidir.

€ Podal at, pol i mer, mat o va komg
2 tayyorlangan todarl ar, mat ol ar
S e S S S R e xizmat gilmaydi.
lrasm.Daryo girg‘'oqlaridagi i ns Bagalttdlasidan ptayyordasgaro rmatolardan ishlab
asoslarini sel yuvish hollari [6] chigarilgan goplarning xizmat m
. ) . u bazalt tolalaridan tayyorlanadigapn matolarni ishlab
Bahor faslidagi kuchl i chlﬂ hdd YoRi "uShBu %dto?érdandaap\érrﬂa dflashda =~ .
Zarafshon daryo yon baga'rlaosda'mat ié}lért(eoksﬁi im (?illne;n{, ,ar)oq|2|b
keti shi sababl i daryoni kes iis IatiIQaaﬁquﬁynqoaia%fﬁ} &ii-r'n%t fuldatit Pﬁa@iﬂ chl ar
ostidagi poydevorlar asoslarini oqizib ketishi tufayli ketadi
kodapriklarni buzilishi yoki etkspluatatsiyaga yaroqsiz hol at

kelishi kuzatiimogda (fasm). Ushbu talafotlarni bartaraf . ; .

etish uchun davlat byudjeti mZ.bﬁ&d@]lﬂDBW@EﬂdlkﬂSltta summal ar
ajratilib kelinmogqdaAj r at i | gan mabl agdl ar yangi kodapri kl ar o
qgurish va ekspluatatsiyaga \Manakgnizdabazaltmajegiallarip ishlag cipagish n
kodpriklarni rekonstruksi ya zawdlarjochilganligi pungsabatikilgn, mahadivn Xe® q d a .
Bundan tashqgar.i Buxor o v i Psh¥plardaishlabehigarilgygtgamsterigligrpicyrilish ma
Respublikasidan odtuvchi xal gaexykadaeiiashhizmghandiglacidigizdatygamoly mo b i |
yodati yon bagdairlarda yot ga nVag@aensbiri digogland | Odbekigtendagi jbagalt v o & |
goplamalariga va chigib qolish va haydovchilarga zavodida ishlab ch_lqarllgan bazalt armaturalannlpoagt
nogqul ayliklar keltirib chi qaamna%lrﬁlarhmb"art | a fagaosjashig p Meagagidat i | mo q
[6]. Bu muammolarga yechim topish uchun olimlar ilmiy NGEOFUNDAMENTPROJEC®  MCHJ  qoshidagi

izlanishlar olib borishmogda. baz#italaridan tayyorlangan fiAvtomoabil yodlari va qurilish materiallard ilmiy tadigot
matolaridan ishlab chiqarilgan qoplarda shu atrofdagi inert ~ laboratoriyasidaXasanovA.Z. rahbarligidadiametrid = 6
materiallar (shag&al, qum, Mpava pifis A24Q podgan podaty hamdasbazalf r i | i b

todsiqglar tayyorlash katta s®@nauaamingelasikil modyia ¥aa (chedlishdagia r af s h o
daryolari yogalarini himoyalash uchun shu daryoning  darshiliklarianiglandi(2-rasn). Tajribadarolingannatijalar
shagdalidan foydal ani b, baz al2posiqaguyidagi grafilgquidi (3-sagm). Najijlalar il a r i | gar
goplarni ichini tod&ldirib kasestdaquydagy taggesiashjadval gshlabi ¢higildiy d i gan
todsiglar tayyorlash. Buxor@ad@h | oyat i Qoraqal pogdi ston

2rasm.Po‘ |l at va bazalt ar matur al ar n gasglikl@iladgashijakayonidan lawlahru | i va ¢
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bazal't armatural arini podl at a

200 godl |l ab AGEOFUNDAMENTPROJECTO N
200 XasanovA.Z. rahbarligida 2 qgavatli bino qurildi (4,-5
700 rasmiar).
3-jadval
= 500 Po‘lat va bazalt armatural arnir
Emn cho*zilishdagi qarshiliklar
3 Po" I
k- 0 elastiklik
g 0 modulini
a 20 Cho* zi| Elastikli | ng bazalt
00 T/ | Nomlanis agi k elastiklik
r hi garshiligi, moduli, | moduliga
o R (MPa) E (GPa) | nisbati,
o 005 01 Q15 02 035 03 E
Nisbiy deformatsiya e d
. . . o Epas
3-rasm. Kuchlanish va nisbiy deformatsiya orasidagi —
bog'l ani ssho ‘glr aff | g@+amattlur a; |2 Pool a 428 210
armatura armatura 2.62
o ) - 5 Bazalt 800 80
Bazalt armaturalarni bino va inshootlar qurilishida kam armatura
godl lanilishga asosiy sabab bazal't ar matur al arni el astik
modulining kichikligi va ularpdndsgi dabfi@ashlbinthPeksplliafdiyafish @ s i i da
xususiyatlarini kamayishi sabab edi. Ushbu kamchiliklari davridabino konstruksiyalaridahech gandayyoriglar yoki
inobatga olib bazalt armatr a |l ar i podl at a redﬂi@hiaﬁszéfilhédf(G—ra@rﬁ. I an
birgalikda qod&ll ash masal asi qgodayi | di va shu tarzda 2020
yil da O6zbekistondagi bazalt zavodida ishlab <chigarilgan

5-rasm. Bino ora yopmasi betonlangandan keyingi lavha
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Kodchki va surilishlarni h hisoblash orgali giyalikni dastlabki taxminiy hisoblash e n g
soda tez hisoblash imkonini beruvchi usullardan biri bu ishlari uchunshlatiladigan samarali usuldir.

Fellenius usuli hisoblanadi. Fellenius ustligeotexnika Bazal't todrl arni geotexni kadé
muhandi sl igida i shl atil adi g jadallikbilan olib boriimogda. Jumladan Xit€yi r g &4 @@ It @am
kodchkini t ahbloid! i il ibsuh uussuOGzbekiston temirtr yodl trassasi
surilishlarni hisoblashda yaxshi samara beradi. oGtuvchi temir yodal asashdai ni vV a
Ushbu usul kodachki ehti moasosning yuk kodtara olingh qob
parametrlarining mini mal madkamaytirish hamda qiyali khaldan

magsadida bazalt toéasimjardan foy

_—

8rasmBazalt matol arning gorizontal va vertikal joylashuvini
lavhalar
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Bazalat todlar va matolarni geotexnikadagodashda binolarning yer sathidan yuqgorida joylashgan yuk
samaradorlikni aniglash bogjicha Xasanov rahbarligida koot aruvchi kaontruksiyal ari da
ilmiy  tadgigot olib borayotgan doktorant B.J. armatural arni 06zini) adaqodl | ar
Toshmugqumovning tadgiqotlarida (8-rasm) quyidagi egilishlarning ortishi va yoril
natijalar keltirlgan. Bazalt matolar bilan gorizontal sabab bodlishi mumkin. Shu bil a
armatural angan gruntl arda otshkanrzi | gadrlsabdi &t or ibyaaz asitn oarl ma’
guml i grunt bosimi tadsiridalgiil alref obwimrag &li iyladar nk o mmlhé K4 qggdd
imkonini berdi. Bazalt matolarning gorizontal va vertikal kamchiliklar sezilarli drajada kamaytiriladi. Xususan,
joylashuvi  solishtiriiganda, gorizontal &or i ni s h d dagalt armaturalar betonda korroziyaga chidamli va yengil
armalash plastinaning egilishini eng kamaytirishi va grunt el ement sifatida ishlasa, podl a
ichki siljishlarini cheklashda samarali ekanligi aniglandi umumiy bikirligi va deformatsiyalarga qarshiligini
(9—rasm) tagminlaydi

2020 yil da 006 z b e k ida tisblabd a g i b
°°°5 chigarilgan bazalt armaturalard

004 f (m) 0 08 f(m)
D 003 0,06
0,002 0,04
o, 001 b (m) 0, 02

0 02 04 06 08 1 12 0 02 04 06 03 1 12

9rasm.Bazalt matol arning joyl aysdﬂ Boﬁq%o&strg:%v nquonI%r gmqlar&rqadl

plastinaning egilishi. a)
plitaning egilish grafigi; b) sharnirli mahkamlangan
po'l at pl it dazaltmatolaegprizénials h i ;
joylashtirilganda; 2- bazalt matolar vertikal
joylashtirilganda; 3- bazalt matolar
joylashtiriimaganda plastinaning egilishi

9-rasmdagi grafikdankor i ni b turi bdi ki
gorizont al
giymatni tashkil gilyapti.

Bazalt matolardan  tayyorlangan  materiallarni
(buyuml arni) qgurilish vV a
mumkin. Jumladan bazalt tolalaridagshilgan iplardan
tayyorl angan qgopl ardan
kodchuvchi guml ar dan
etishda kot!l | ash vV a
kod!l | ash
tolalari mustahkamagressiv muhitga, quyosh nuriga, issiq
sovuqgga chidamli hisoblanadi

daryo

10-rasm. Bazalt tolalaridan eshilgan iplardan

tayyorl angan
ko' chuvchi
daryo o

gopl ardan
guml ardan

Olib borilgan ilmiytahlily va amaliy tadqiqotlar

b
joylashtiril gandanaptomjlaastl dpal i aaosrmcg)myglga)s&hgahshlkoﬁ
v a

birgalikda foydalanib barpo etilgan ikki gavatli bino
misolida olib borilgan besh vyillik ekspluatatsion kuzatuvlar
natijasida konstruksiyalarda yoriglar, ortigcha egilishlar

Bu holat
armatural.arni
Ctonstrhkswanln% is aonch ilgi I\/a Xi %tn d%atlnll at

tlaamlnlashda samarali yechim ek
Geotexnika sohasida olib borilgan tahlillar bazalt
tor l arning bino va inshootl ar (:
asoslarini mustahkamlashda yuqgori samara berganini
kodrsatdi T@ius g8iDHiizHtEKt styon t el
,yodalz altr amastacsliarqur il i shida az
t a
deformatsivyal ar kamaygani q
yaxshilangani kuzatil di a

Bu es

geoaprspbkadai nkemg ukioldmas;aish obye

i mkoni yat. mavijudligini kotrsat

a vt o m&buningdekybazalt tolalamdanyterlgngain Imataar va n i
hi moy a | utasalsosidaéshlab rhigaritlydn gioplarhirey renoziyagd garshp o
dithaya tadbidarida yugori semag therishikaaiqiahdh Bdryd a
y a x s h i-rasm)a Sabhabiabazdite r aqlii r g(dlo0g | ar i ni

mustahkaml ashda
tod@sishda bazalt mat ol i qgopl
materialk r (shagtaal , qum) todal dir
jihatdan magbul yechim ekani isbotlandi. Bazalt tolalarining
agressiv. muhitga, ultrabinafsha nurlarga, issiguq
tadsiriga hamda suv muhitiga
konstruksiyalarning xizmat muddatini derli darajada

oshiradi.

Tadqigot natijalari
materiallarini yakka holda ema
andanaviy materiallar bilan kon
ularning texnikigtisodiy samaradorligini oshirish mumkin.

Bu yondakuv mahalliy resurslardan ogilona foydalanish,

qurilish tannarxini pasaytirish va qurilish hamda geotexnika
inshootlarining uzoq muddat]lii i
xizmat giladi.

Yuqoridagi mulohazalar asosida yagin kelajakda
Xasanov A.Z. BAZALTFUZBEKISTAN korxonasining

a
il

shuni

avt omalziall tva rtneamiurr aylodridiargod!l | ab 3
hi moy a lsiaast ishlasi hrejalashtirigans iBq lish ryuzasidan olib
zanl ar ijarayonidarulas/ttalar firk a ml eeritadigan tadgiqotlar real binolarda amalga oshiriladi.

Bundan tashgari binolarning yer ostidagi konstruksiyalarni

; L7 o a matural ashda bazalt armaturale
mabhalliy xom ashyolar asosida ishlab chiqarilayotgan bazalt . JZ] ani hI ar ol i bori.l moq J
armatur f"‘l ar. toar lar v a tol %tllakl 8I 15 t'aﬁplrésﬁdéfaﬁf‘at ba%aﬂérﬁwetural%r “h a m
geotexni ka sohasida qoal |l ash % a han\1/ i 29 ; lezq a
eken | i gi ni kotrsatdi. Tadqlagg ai aHafaljaIarl Qa
materiallarining afzalliklari va cheklovlarini kompleks a?(?z sinovlar mahaul shlab chi aruvchl
bahol ash, shuningdek, uIarnlBAzg\Lq.qJ%Eftg 9 all ar

bil an birgalikda
imkoniyatini ochib berdi.

Bazalt ar mat ur al arning
armaturalarga nisbatan past ekanligi aniglandi. Bu holat

godl |l ash

Orﬁugtaehkallnllk \?aakmﬁo(n
elasti k% stfulk%lyanlﬁb |sﬂo?1éhl|llg|n| o@h?raoﬁl

S
a%ér Ilikglr']fna ekgq?‘g!_hf rish

sat di Ko mb F\ §|yalangan (
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3. Xulosa

Vol.

10, No.

2.0 P.

123 131.

10.1061/(ASCE)1090268(2006)10:2(123)

1. Bazalt armatura agressiv mubhitlarda, gruntlarni
mustahkamlashda va kam qavatli binolarda samarali
hisoblanadi. Uzog muddatli xizmat muddati va igtisodiy
samarador |l ikni tadminlaydi

2. Kompozit materiallar shu jumladan bazalt materiallari
qurilish va geoterika sohasida katta istigbolga ega. Bazalt
armaturalarining ayrim kamchiliklari, jumladan elastiklik

Part

[4]
B:

(5]

41(3),

6 DO

Ascione, L., Mancusi, G., & Spadea, G. (2010).
Longterm behavior of FRP reinforcing batSomposites
Engineering,
https://doi.org/10.1016/j.compositesb.2009.12.003.

ACI Committee 440. Guide for the design and
construction of concrete reinforced with FRP bars (ACI
440.1R) // American Concrete Institute. 2015.

21@19.

modul ining pastliagi, mo ar t | ilgli Kurkagov B.y QagsljbhoyeM. BAZAEToteladati g a

chidamsizligi wularni yd&kka ®&esidacingagis kalayalaridan sqchilugchag mategiadiagni _
podl at armatural ar baibusabu bi $g8l ARBa YOHYN askomlrar. AYangi
muammolarni samarali hal etish mumkinligi amaliymisollar ~dal di rg262Bbeadpgubl i ka kodrik ta

orgali tasdiglandi.

talabalarning ilmiyamaliy konferensiya materiallari, - 2

2. Bazalt va podl at ar A dizzax sharir2@R3 Al211% K mp | e ks o
foydalangan holda qurilgan ikkich gavatli binolarning [l "Sandbag. o0 Wikipedia, W ki./
besh yillik ekspluatatsiya gilish davrida konstruktiv https://en.wikipedia.org/wiki/Sandbag Accessed 29 Jan.
nugsonlar kuatiimagani mazkur yechimning ishonchli va 2026.
maqbul ekanl i gini kotrsatadi. Shuningdek, bazalt toé@rl ar v
bazalt tolali materiallarni gq\ﬁﬁl%mqarkta@)a‘, jtupl iacéain d mi ma e
va avtomobil yodal | ari qurilis a, .qiyal kl ar turydunli gi
tadminlash hamd dimogar tadbiilasidag a g elmkormatlon about authors
goGl |l ash yugori samara berayotgani aniqlandi.

3. Bazalt materiallarini qurilish amaliyotiga keng joriy Sharof Rashidov nomidac
etish, aynigsa ularni andanaviy po dlSamardanga t daai a ynjvessite b i | an
kompl eks konstruksiya &koé&rinishda MiNazarly vadnjenerlik mgxanikasj i s h
tannarxini pasaytish, mahalliy resurslardan ogilona Xasanov Askar | kafedrasi mudiri, professor
foydalanish va konstruksiyalarning uzoq muddatli Zabiyevich/ Email: askar hasan
i shonchliligini ta@minlashga Askarkhasanov |gizisgdide Qgmpglsfda real
obyektlarda olib boriladigan tadgigotlar bazalt materiallarini Tel.:+ 99879273733
godl l ash sohasini yarhgjdlar kengayt i ri s hhttpsfrcigsg0)o@e020227
bazasini takomillashtirish uchun mustahkam ikaialiy 7199
asos bod&lib xizmat qil adi. 0GeoFundament Pr

4. BAZALT armaturalarni qurilishda keng tatbiq gilish Xasanov Zoxir | mudiri
uchun oliy tadlim muassasal aAskhavichy a| Email: s Hmari il s h
korxonalarda yirik modellar bilan real quriimalarni sshava Zokhir Tel.:+ 99898233373
ularni deformatsiya va mustahkamligini aniglash katta Khasanov http://orcid.org/00090020227
amaliy ahamiyatga ega, chunki aynan sMHIB yodal bilan amaliy
godal |l anmal ar ishlab chiqishga shar oi | gsh48f’ @ Rasfiddd | -nomidac
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The problem of load combination in earthquake resistance theory

U.Z. Shermukhamedov®?, Y.T. Khakimoval®P
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: This scientific work addresses the problem of combining seismic loads with other types of action:
the framework of the general theory of earthquadsistant design and modern methods for desigi
buildings and structures. Particulateation is paid to the transition toward miéivel performance
based design, which requires structural analyses for earthquakes of varying intensity and recur
comparative analysis of load combination factors adopted in the regulatory documdritssat,
European countries, the United States, New Zealand, and Albania is performed. It is shown
existing load combination factors are largely empirical, do not adequately account for the st:
characteristics of loads and the seismoldgieatures of the construction site, and are not mutu
consistent

Keywords seismic resistance theory, load combinations, seismic impacts, earthquakes, accelerogram re
limit state coefficient,speci@hspection, inspection and testing of artificial structures, conductivity; I
bearing capacity, durability assessment
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Monitoring the technical condition of operating transport tonnels

Sh.U. Normurodovt©?
Tashkenstate transportniversity, Tashkent, Uzbekistan

Abstract: This scientific work is devoted to the issues of monitoring the technical condition of operating tre
tunnels. The study analyzes modern methods for determining and assessing deformations
settlements, and other malfunctions arigiluging the operation of tunnel structures. The importanc
monitoring systems in ensuring the safe and reliable operation of transport tunnels is substantia
The work examines the advantages and disadvantages of geodetic, geotechnical, and a
monitoring methods based on domestic and foreign scientific sources. Natural andaderfactors
affecting tunnel structures, including rock deformation, the influence of groundwater, seismic a
and increased loads, were also analyzed. Based ondhigoring results, the possibilities of assess
the technical condition and preventing emergencies are highlighted

Keywords Transport tunnel, operation, technical condition, monitoring, geotechnical, storage, current insj
periodic inspectionspecial inspection, inspection and testing of artificial structures, conductivity,
bearing capacity, durability assessment

Ekspluatatsiya gilinayotgan transport tonnellarining texnik holatini
monitoring qilish

Sh.U. Normurodov+®?
Toshkentavlattransportuniversitetj Toshkent O abekiston

Annotatsiya: Ushbu magolada ekspluatatsiya gilinayotgan transport tonnellarining texnik holatini monitoring
masal al ariga bagoéi shlangan. Tadqgi got da yuzaga
kel adigan deformatsiyalar, yoriaqlar, chook
zamonaviy usull ari tahl il gilingan. Transp

monitoring tizimlarining ahamiyati asosllerilgan.
Ishda mahalliy va xorijiy ilmiy manbalar asosida geodezik, geotexnik va avtomatlashtiriigan mon
usullarining afzalliklari va kamchiliklari
etuvchi tabiiy va texnogen omillar,u ml adan, togdé jinslarining
seysmik faollik va yuklamalarning ortishi tahlil etilgan. Monitoring natijalari asosida texnik ho
baholash va avariyaviy holatlarning oldini olish imkoniyatlari yoritib berilgan

Kalit so Aar: Transport tunnel i, ekspluatatsiya, texni k
davriy koédri k, maxsus koori k, sundéiy insho
gobiliyati, chidamlilikni bahtash

1. Kirish
favqgul odda hol atl ar yuzaga kel:i
Bugungi kunda transport infratuzilmasini rivojlantirish [1].
jarayonida tonnellar muhim strategik obyektlardan biri Shu sababli, ekspluatatsiya gilinayotgan transport
hi sobl anadi . Av toonelariminglxavisia t etémnellarinjng gxnik holatini monitoring gilish zamonaviy

va uzluksiz ishlashi mamlakat igtisodiy taraqqjiyoti, yuk va ~ muhandislik amaliyotining ajralmas qismi hisoblanadi.
yo6lovchi tashish samar ador Mengoing tizimartosgali doanel|kenstruksivalarida ygzl i g i
bilan chambarchas bogo6liq. Afeigyatgamgdeionmatudi sadar, yyer
shaharl ar va tranzi't y 0 6 | a mopogliklagnaerta anigllgsh, alarming rivejlanish dinarikasinb r t

tonnellarining ekspluatatsiya jarayonida texnik holatini baholash hamda oldini olish cho

doimiy nazorat qilib borish dolzarb masalalardan biridir . yaratiladi. Mazkur ishning asosiy meafli ekspluatatsiya
Ekspluatatsiya davrida tonnellar turli tashgi va ichki gilinayotgan transport tonnellarining texnik holatini

omi Il ar taé6sirida def or mat s imgniqjirg dlighusulad @ tizimlarim tatlailish, ularnme | a r

jumlasiga tojgibshiinsgraunmni agvis@aMamaher ltiadisniri baholash va ta

yuklamalarning ortishi, seysmik faollik, harorat va namlik aniglashdan iborat

o6zgarishlari, shuningdek, qurlianspog Honnallrniag texnk |helatinmanitoing e s ki r i

kiradi. Ushbu omillar tonnel konstruksiyalarining gilish masalalari kodoplab mahe:

mustahkamligi va bargqgsatbpr| i gp@anisdaani yootr §88i t gamw.6r |1 miy

konstruksiyalarining  ishonchliligi, uzog  muddatli

@a8https:/ /] o0-00®.53x4 0000
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ekspluatatsiyasi vV a xavfaliehidani qurt 40 mihnl sksomdsat r uksi ye
monitoringning o6rni alo h d adeforendtsiyaladi | @gilishiari .qgiyshayishlarbukilishlar,
Kodpl ab tadgiqgotl arda N . Agiyshayshlar,t oalighlark ean deshgalar) .mavjudligini

Karpov, B.S. Sokolov va boshgalarning tonnel qurilishi va tekshirish odétkaziladi. Agar a
ekspluatatsiyasida geotexnik monitoringning ahamiyati bo6l sa, wularning mavjudligini a
yoritilgan. Ushbu ishlarda toydzuahs!| aekeshngi dbefommati siayas
mustahkamlovchi  konstruksiyalarningpolati va grunt konstruksiyalarining texnik holatiga dastkaibaho beriladi,
bosi mlarini nazor at gi | i sh ushikdstlarash darajasievanngiqsoklarmdng xatakterdi belgitai | g a n
Mual liflar monitoring ma 6| ubnod yiacha anogil damadionnMul q@s oyl ar n
xavfsizlik darajasini baholash mumkinligini asoslab va ularning kelib chigish sabablarini sinchiklab tahlil gilish
berganlar. badzi holl arda konstrukasiyal ar
Tonnel konstruksiyalari va qurilmalarining nazorat xul osa chigarish uchun yetarl:i
gilinadiganmi gdor va si fat koorsatteldhthiaruwni ngtopalbari sigiodiyi | gan
baholash uchun ularning monitoringi olib boriladi. yetarli bodél masa, batafsil i nst
Monitoringning muhim tarkibiy gismi dastlabki maxsus Bu holda tegishli ish dasturi ishlab chigiladi.
tekshiruv bodéli b, u uchta o006 zAgarovizublaakshituvdg nb b9 gi ohdag Fmkl gkao «
oshiriladi: tayyorgarlik ishlari, dastlabkvigual) tekshiruv, konstruksiyalarining mustahkanm
batafsil (instrumental) tekshiruv2). bikrligini  pasaytiruvchi nugsonlar aniglansa, batafsil
Tayyorgarlik ishlari  tekshiruv  obyekti, tonnel tekshirish  dasturiga muhandisigeologik tadgigotlar
konstruksiyasi va quril i shi Kribladiy iAafiya hdlad yiuzaga kelganligidanr dalolatu j j at |
ekspluatatsiya va o060t kazi | g abaruvthib@ilariamidlaagarhtagdirda zudlik lkilan etgimatiyu k s i y a
bodyi cha h unpighishhil sauningdek, laevalgi t aqul ashni ng ol di ni olish bodéyich
tekshiruvlar natijalarini tahlil gilishni nazarda tutadi. Bat af sil instrument al tekshir
Loyi ha hujjatlari b doghai c h aloyihab ¢ x ha k t ahsulj ialtd tair ni ng mavij ud
muallifi, uning ishlab chigilgan yili, inshootning konstruktiv nugsonlar va shikastlanishlargirxususiyati va darajasiga
sxemasi, |l oyihada qogbfitasi Hggar &bo nysa prpuskssii ggaa |l (atro &loiéog) yoki t
madl umot !l ar , yi go6 ma el ement | droryiith@ mohupj atslxaermal arfmavj ud
ularni tayyorlash va tonnel gazish vaqti, tonnel, uning konstruksiyalarning y uk koo
el ement !l ari va konstr uksi yalpasaytiradigang mugsontae t raniddangantld, ¢ htenmel ar i ,
hisob  sxemalari, loyihaviy yuklamalar, qurilish rekonstruksiya gilinganda yoki konsetsiga tadbirlarisiz
materiallarining tavsiflari & boshqalar aniglanadi. uch yil dan ortigqg muddat ga tood
Konstruksiyalarni  tayyorlash va tonnel gazish ti kl anganda yal pi tekshiruv o006
toogérisidagi madl umot !l ar biallaonh i gduar i K 0 rsshtnri u kasmayl aglaaronsihi r gla®
qurilish tashkilotlarining, materiallar va konstruksiyalarni potensi al xavfli joyl arda 00
yetkazib  beruvchilarning nomlari, buyumlar va konstruksiyalarimg mavjud emasligi tufayli yalpi tekshirish
materiallarning seffikatlari va pasportlari, amalga o6t kazishning il oji bodél maydi
oshirilgan almashtirishlar va loyihadan chetga chigishlar Qurilish konstruksiyalari va ularning elementlarining
toogérisidagi maodél umot | ar b eHagidiyl geometriki parametrlarini aniglashtirish, ularning
Tonnel konstruksiyalaridan foydalanishni va tekshirish loyihaga mos kelishi yoki undan chetga chigishini aniglash
o6t kazi sh zaruriyatini kel tiaghbohohgarsthdmrieksplt kazat adon
t adsiarvisarfnliovtc hi materiall ar asdomhéalt umoticdri zhgdodgiht laa , rul e
konstruksiyal arga t asdimghit t a 8hsangensiikullay, nutmomerlart eshchuplar, a andaaalar,
todgdérisidagi maodél umot!l ar , ebkusr pcl huaakt a tosdil ycah ama ythil ha , nambypoon
bod6l gan nugsonl ar, shi kastmiamiosshklogorl arva anb dsolyqaabkssani | adi .
toogdbrisidagi maodél umot !l ar anod@ll amagh .asbobl ari: nivelirlar,
Tonrel  kesishmasini  tekshirishga  tayyorgarlik defektoskoplar va boshqalar, shuningdek fotogrammetriya
bosgichida texnik topshiriq asosida ishlar dasturi tuziladi. godl l anil adi . Qodél Il anil adi gan ¢
Unda tekshirishning magsad va vazifalari, tekshirilishi lozim belgilangan tartibda tekshirilishi lozim.
bod6l gan gurili sh konstr uksi y 8étanvaitemibetn qoplantalesdybriglar bory a o lyix @it i
kodrsatiladi, sjboyllar el @inl aamd dgih,asdadivava ul arning ochil i sl

sinash usullari belgilanadi. Dasturda, shuningdek, nazorat gips markasida vaqt o006t

materiallarni ochish va namuna olish, namunalarni bu qoplamada yorigning rivojlanish jarayoni davom

laboratoriya sharoitida tekshirish joylari, zarur tekshirish etayotganidan dal ol at beradi %

hisobk i t obl ari rodyxati va boslamppllaar kiovg s ateizll a dii ni ani gl ash
Dastlabki( vi zual ) tekshiruv taolginatbiel s hiar k ebroadky i [cth a

qurilish  konstruksiyalarining texnik holatini oldindan

bahol ash v a batafsil i nstrumegn ; i L i oo6tkazish

zarurl i gini asosl ash uchun ?ojﬁﬁglgbﬁ@%fd.dlka\%astlabki

tekshirishning asosi inshoot va alohida konstrukaiyzil

o6l chov asboblari va pribor I )é’,Tgmlrt(etﬁgqléﬂnétwlf&yalarpaoa{n@tg E%&Tgﬁwhgh rul et

; I va,siffi i or r
sht”an.gens! rkul, shchup va hgf'ﬂ‘ fg yeg%ﬁqgct)lamlmlnghogm\@uannl ngd
kechirish hisoblanadi. d lard | |

Bunda koo6rinadigan nugson |ar5q}anahl}4qtaHlf S}ﬁuhsa’ﬁ‘ar a\ﬁ'&'ga'bsaege arning
etiladi, nazor at 06l chovl r|. btlgill'fdl,'ghu% dggktior
I o6zgargan el er

uchastkalaring tavsifi, chizmalari, fotosuratlari olinadi,
nugsonlarning joylari va xususiyatlarini gayd etgan holda
ularning sxemalari va vedomostlari tuziladi. Inshoot va

uzunI|g| tekshlrlladl.
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Tekshirish vazifalariga qarab tuasbob va moslamalar tasmasining bodlinish qgiymati

gool l anilishi mumkin. | shl abjarayanidg beton deformatsybldris fodedagtik dakclek van vy o k
temir-beton goplamalarning kuchlanganlik deformometr (yoki tenzodatchi k)
deformatsiyalanganlik holatini baholash uchun gaydetish orgali beton namusar i zmal arda o006t kaz
elektrotenzometrlar yoki fotoelastik datchiklar yordamida |l aboratoriya sinovl ari natijala
yuksi zIl ant i raniladh Yuksiglantirish usplo 6 1 | Nisbiy deformatsiyalar giymatini yuksizlantirish usuli
tekshirilayotgan konstr uksi kilanrishamapli anidlash uchun, birincho iavbatda,tqoplamea n
mabhalliy uchastkasida kuchlanishlarni olishda materialining deformatsion xusysilarini yetarlicha yuqori
deformatsivyal arni 06l chashga s hasmsH lainlgiak baovhj asi bbndan a
datchik atrofida yuksizlantiruvchi tirgishlar hosil gilinadi. natijalarini  gayta ishlashda datchikning  harorat
B u n d ashatiigand uchastkaning dastlabki yuklanmagan deformatsiyalari hisobga oI|n|sh| kerak
hol ati gacha el astik tiklanishi ve *=Q¢',r. bi yukl ani shl
konstruksiyaning deformatsiyal arg @ g £ odb6l gan
deformatsiyalarning bodshatilish Bet onning
defor mat si ya mo d ugbplamamiagidhki m b o 6 | .,& !‘*
konturidagi kuchlanishlarni hisoblash giyin emas.

Bunday met odi ka Shimoliy Mu 'y Zi

uchastkalarida qoplama  betondagi  kuchlanishlarni
o6rgani shda qoé6ll anil gan. Fotoel
(1. arasm) maxsus optik sexgnaterialdan (gotgan epoksid

smol asi) yasal gan plastinka 1 d
uchlariga datchikni konstruksiyaga mahkamlash uchun

iya datchigi

"‘\_\__l b, uning
amarchoklarini

YA 2-r as m. b?t g. .
mool jall angan nakl adkal ar 2 yOp'Schc,IHll' kat'?aathpb'ilﬁq'rbglc
yugori yuzasiga interferension polosalar holatini gayd gilish _ ) _ _
uchun <chizigli shkala 3 (1 b oFoydalapishdagi tonnefiardd qoplama defoimatsiyglaiin .

Shkalaning garamg ar shi uchl ar i da c¢ h ondopitoringinsshat tipidagi indikaterligmexamiksyechiladigan
deformatsiyal arining i s#ior asdefarinometrtai gordamida olibc hotsh qgalay,o bugda i

belgilari bor. Pastki yuzasikoynsrtugdkisiikkagaytmravshangan | amo
bilan goplangan [6] mahkaml angan o001 cihdawiy ravishdasi ni ng
o6l chanadi. Mexani k defor mometr

a. ‘ beton qgoplama choklarining ochilish dinamikasi ham

AT = = = - jjf‘ 1 & tekshiriladi, bunda chokning turli tomonlariga presslangan
’[ “j}lLl “HT“ il mayoqchal ar orasidagi masofa of¢
‘ : shtangensirkuldanam foydalaniladi (Zasm).

b.
1-rasm. Fotoelastik deformatsiya datchigining sxemasi 3-rasm Qoplamadag| betonnlng mustahkamllk
(a) goplamaga yopishtirilgan datchikdagi interferensiya Xususiyatl arini-2ami"qgls&ky ehiome®N

hiziglari (b
chiziglari (b) Qoplamadagi betonning mustahkamlik xususiyatlari

Yuksizlantirish usulida fotoelastik datchiklar bilan iONI-XKS40 skl erometrl ari yord.
ishlash  metodikasi quyidagilardan iborat.  Datchik buzmasdan nazorat qilish usullari bileidindan aniglanadi.
o6rganil ayot ga relgilangaa s swigtasida n g IPSMG4.03 (3rasm) yoki Avstriyada ishlab chigarilgan
o6l chanayotgan deformatsiyalRog Sghoigtd 800s hi ldahogmoghlsiht inaitliadaig,
shundan sob6ng uni ng |nterm®¢l%r’m(§ll®<ﬁ blpb@@@|a&&|ﬁ|*ﬂﬁ$n@|gldan h
boshl angdéich joyl ashrasm blasvir .
Keyin datchi kning uchl ari y .
perpendikulyar ravizda betonda inshootda datchik '
mahkaml angan gopl ama bodl agi
teshi kl ar gilinadi. Bunda qu
kodérinadigan datchikning inte
bodéyl ab deformatsiyaning turi
garab bir tomonga yoki ikkinchi tomonga garab aralashib

url ari da
® 1 ning o0606¢q
“Lo6zilish)

ketadi. . .
O6zgarmas haroratda qoplama‘”%%'@la ‘?tn? §nb'|s ahkamligi
deformatsiyasi shkal a b00|lnmaSInISH anb@ 'BIE}S at5|yalar
boéyicha qgiymatini yuksi zl antZafuu Vv Gdlldrda k eknistititsigadagi  Obetdnning Vv a
keyin tasma holatida datchik shksida qayd etilgan xarakteristikalari burgéil ashda
kattaliklar farqiga koopaytmasd| isi batiatkha ahniselbd rangaidi . BRAat 6§
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AHIi 1 ti o kodchma portati v qur terhirbetos itodnal nqoplamalacthind auvdfigligini mazomak i n .

Burgoilash quril masitdnasdanf oydal ashda, gbplt géial ashdan oldie si s h v
birikmalarni olishdan tashqari, uning istalgan kesimida armatura sterjenlarining joylashuvini aniglashda, himoya
haqgiqgiy qgalinlikni o6rnati shat lgamil agral irltiigdagrvia gr mat or ags
xXususiyatlarini, qoplamani ngt gk sumitr ibs H daan, o rpaosdildaa b @ad snlalt uqg laa
mavijudligini ani gl ash i mk o n itasvirini bshakllantirishda, Qi tondnlamea fgydatahishda s o s i
plitasi yoki & s k a r i gumbaz parametrilgadiimil chkasha®wabh wushluarda qool |
tonnelning nov qismida burgéudloamstel dabl arbentionol gbplbaomdrsihng
imkonini beradi. koéchma -2Af¢f @asbobi yordami da at
B u yer da shuni t ad ki dl as hrasri).eBetenkirg sovuqqd chidaimliligingopglaimadgractingan
usullar yoki konstruksiyadan tanlab olingan namunalarni namunal arni standart usul | ar
sinash orgali aniglangan konsteijalardagi betonning aniglanadi. Temirbton goplamani armaturalash tizimini
haqgigiy mustahkamligi g o p | a nfarmaturagstetiealagining ijoylaslyishik ulaknmg diametii,s h
gobiliyati tod6go6risida i s h o nbetbhnl himoysnga@ammingogalinligi)ltekshitish vaathiqlash z ar u |

bo6l gan hisoblash parametri zaisobl bhoaldsa, Bimaogni tkodgmodkan r
kechirish wva tanlab ( nuaqt alfaydalanitadirZgrarihbllardah stesjenlagning diamata d a g i

yashirh nugsonlar, goplamaning grunt bilan alogasining soni ni bevosita o6l chash, ar m
buzilishi, gopl ama or ti b ardgkdh,| profil Gasmdira chizishova skdrrbziyapd achragann g
rivojlanishi aniglanmaydi. sterjenlarning goldiq kesimini aniglash uchun armaturani

Shuning uchun tonnel ni tadéomhi bashethoond ynaczhcar at oyielka hi ruvi
garorl arini gabul gilish uch uga o h a boshl angoi ch
maodl umot | dmaydy et ar | i boé i

Tekshiruvlar sifatini yaxshilash, shuningdek, texnik
diagnostika natijalarining hajmi va ishonchliligini oshirish

uchun sod6nggi yillarda tonnel

haqi da ham, atrofdagi funt ma s

olishuchungeofizk usull ar qgod6ll anil mog

maxsus yer osti zondlash asboblaygoradarlar (51k8 yoki b 1 "

Ok oo) , -geaostrzandlash radiotexnik asbobidan ‘ - .
6-rasm. Tonneldagi beton gplamaning suv

foydalaniladi. U nometall muhitlarda (fund, suv, qurilish
konstruksiyalari va boshqalar) struktu va turli
obyektlarning nugtaviy va c¢hodvhahdglikgeoddzik z iishlarrs h bagarish n iuchinni gl as
uchun modél jallangan. Zondl aszamonagiy yajim ladomat lazerlia taxeometdat, lavedij i mi d
gayd etish qurilmasi ekraniga chiqariladi va gayta ishlash  ruletkalardan foydalaniladi. Tonnel goplamasining
hamda chop etish qurilmasiga chigarish uchun faylda  deformatsiyalari va holatini nazorat gilistelektron
saglanadi [}. taxeometr yordamida tonnel tashqarisida joylashgan
Georadarlardan foydalanish sohasi juda keng. Birog,yer gqodézgo6al mas reperga ni sbatan
osti inshootlarining texnik holatini tekshirish magsadida Nazoratning magsadi gopl amani r
ul arni godl l ashning samar adpaytingasni deasoasiaaysdiypadnar bmidzio 6z
jihatl arni ajratib kodr s at ibashorat milisialk. i QaytargicBldr Udefdrmatsi betyilard) i b,
georadarni gqoplama yuzadi o6yl ab har ak at tormel qgoplamgsiingishakli va fazodagi holatini gayd etish
monitor ekraniga signal | ar va hagofapdilishrachun ighlatiadi.alMao dpdel@anparangtri

‘

o‘tkazmasligini teks-BPM) sh qur

chigariladi, wunga koo6ra tonmeldyimdg bvutzuwnal uztued dhgiir uvodjydmdy
uning turli kesimlarida goplamaning galinligini va beton nugsonl ari bodél gan joylarga o060
tuzilishidagi yashirin nugsonlarni aniglash mumkin, temir tekshirishla ni ng qoéshi mcha rodyxatini
beton goplamada esa ar mat ur a qodyi sh topdhidged belgilayd i vV a

chuqurligini o6rnati sh mumki n.

gopl ama atrofidagi ogoléir massiyv

yuqori bodl gan zonal arni ajra

shuningdek, ushbu zonalarning uzunligini anilgleskonini
beradi

hol ati ni nazorat gqgilishda | azer

Ekspluatatsiya gilinayotgan transport tonnellarining
5r asm. “Proceqg GPR Li ve" tegnkbolangngnitaring gilish ularning xavfsiz, ishonchli

. . R va uzoq muddatli i shlashini tabé

AProceq GPR Lived geor adarelga_bu THRM Fest O%hhﬁpneklo,ér satad
goplamalarini buzmasdan naz@ghbtatsifal jdrdychiBladidii teBi§ 9al téxAofed rhila2 N
zamonaviy qurilma hisoblanadi. Ushbu texnologiya tadsirida o06zgasaidsimiygrazorator aydi ,
qulayligi va simsiz sensor tizimi orgashlashi bilan yuqori baholashni talab etadi.
samaradorlikni taoéminlaydi. Monitoring _tizimlaridan foydalanish orgali tonnel

fiProceq GPR Livebo geor adaglgl gitiedddibesanpityond'®@2d gari shl ar
goplamalari sifatni baholash va bir xillikni aniglashda, yangi
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Xulosa qilib aytganda, transport tonnellarining texnik
holatini monitoring qilish tizimlarini takomillashtirish,
ularni mahalliy geologik va iglim sharoitlariga moslashtirish
hamda zamonaviy ragamli texnologiyalar  bilan
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Methodology for assessing the dynamic impact of rolling stock on the
subgrade and justification for its reinforcement in the area of rail joints

Lesov K.S1®2 Kenjaliyev M.K. @, Mirzakhidova O.M. 1&¢
Tashkent statgansport universityTashkent, Uzbekistan

Abstract: The article proposes a method for assessing the dynamic impact of rolling stock on the subgra
rail joint area, taking into account speed regimes and axial loads, based on the calelatébadhip
KfeYYYG(z) and a normative check using the
for exceeding the standard stresses during-$igted passenger and freight traffic has been carriec
and the introduction of the dynamicetficient kdyn to account for shoghulse effects has been justifie
It has been shown that the use of a combin
vertical stresses in the main subgrade area b§@5 and forms a standard resenf bearing capacity
of the foundation. The results obtained can be used in the design and modernisation of railway li
mixed and higkspeed traffic in rail joint areas.

Keywords Dynamic impact, rail joints, subgrade, dynamic additmefficient, dynamic coefficient, vertice
stresses, geosynthetic materials, geotextiles, geogrids, track bed reinforcemespebraffic, axial
load, standard stresses
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Justification of the purposes of using basalt fiber in cement concrete

SoyV.M.1, Mukhammadiev N.R.X52 Malikov G.B.X2°, Tursinaliyev D.M.?!
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: The creation of modern higfficiency building materials and products, to which the demands
constantly increasing, can be successfufiplemented using technologies using composite mater
Particularly promising are dispersed reinforced concrete, in which a strong matrix and reinforcing
are successfully combined. The matrix provides high compressive strength, bending st
durability, while dispersed fibers are characterized by significant tensile strength, high elastic m
and the ability to distribute loads throughout the entire volume. Such a combination increase
resistance, improves the operational propsiand durability of structures, and opens up new possibi
for use in modern engineering structures and industrial construction

Keywords concrete, basalt fiber, strength, stability, corrosion, elasticity modulusgifaieed concrete, alkal
regstance and acid resistance
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Oscillation of a prestressed span structure of a reinforced concrete railway
bridge with mass inhorizontal motion

|. Mirzaev'®2 D.S. Askarova®®
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: This work examines the features of calculating the strength of reinforced concrete railway bridg
a moving load and a movaldscillator. The methods of finite elements and finite differences were |
When solving the problem of oscillations of a beam with distributed parameters under the acti
moving concentrated force and mass, "parasitic oscillations" are eliminatddsing a step in time
depending on the speed of the load's movement. As an example for moving cargo or mass, the
the Talgo locomotive was taken. Such a mass velocity has been determined that it is possible t
model of the force moving Wi a lower velocity, otherwise the model of the oscillator must be ado
With an increase in the horizontal velocity of the oscillator, the deflection of the beam increases,
vertical oscillations of the mass also increase

Keywords reinforcedconcrete, beam, reinforcement, concentrated force, concentrated mass

Temirbeton temir yo ‘kb * p oldirglan zo * r i g toraligiqurignasming
gorizontal harakatidagi massabilan birgalikdagi tebranishi

l. Mirzayev'®, D.S. Askarova
Toshkent davlat transport wuniversiteti, To

Annotatsiya: Ushbu ishda temirbeton temir yodl kodépri kl
mustahkamli kka hisoblashning o06ziga xo0s Xxu
ayirmalar usullaridan foydalanilgafarametrlari tagsimln gan bal kani ng har
kuch va massa tadsiridagi tebranishlari ma:t:
vaqt booyicha qgqadam t anl as h Misdl sifatidahafiagaanuchiiyik
yoki massaichunTalgo lokomotivi masasigabul gilindi. Massaing shundayharakat tezligi aniglangai
bodl i b, tarlikahlbarekagaauschi kuch modelidan foydalanish mumkiks holda ossillyatol
modeli gabul gilinishi shartOssillyatorning gorizontaezligi ortishi bilan balkaning saldjigi ortadi,
massaning vertikal tebranishlari ham ortadi

Kalit so6temirbeton, bal ka, armatura, todéplangan ku

1. Kirish
harakatlanuchi transport vositalari harakatlanuvchi yuklar,

Transport vositalarining khagkatlanughi massalarnyoki di@akaidag osmaangassalar i n i
hi sobga olish poyezdl ar ootsidrmitdada kmedel kashygi rhiddibgi ytrar
dinamik tebranishlarini hisoblashda muhim ahamiyatgaega bo 61l gan sal qi Il i k va energiya t
bodl adi [1]. olinadi. Transport vositasr a koo6pri kning o006zal

Temi rbeton el ementl ar asosbangarkiiscthda tmansgpeth vosital
uzunlikdagi temir yool koo pvagorarinngitulixil ginamik sususivatiarinis sobga i | a d i

Madl umki, temirbeton bet on oladiganggrakkahareq medellar kaintamalga pshirilgbif4n g
birgalikda ishlashidan tashkil topgan kompozitsion 11].

materialdir. Betonning choo6ziBushsbhda s{ g2l i sknogbaprd &r stha | ug
turlicha boéladar matanli § adé@r biNeda vKOEhL asi oortasidagi di |
gayta tagsimlanadi [8]. o6rganil gan. Koo6prikning silijis
Adabiyotlar tahlili va metodologiya Transport darajada i kkita chastota t oo
inshootlarini  harakatlanuvchi  yuklarga  hisoblash ~vosi tasining tebranish chastot:
usullarining rivojlanish vyodhastatalar bilﬁmta&tibgaq“splinadi.fw\g ageishlamingk o 6 r i b
igami z. Kodéprik vamitkr eomdszmagdtd vtoaxqltiaks i sh arghidi hk3] maqol ada
siri kooéplab tadqgi qot-chi | dinamikhelatie bahotashaa nafagas statikyuklarhbialjvagt g a n - [
harakatl|l anayotgan tranbBpeéytchaspéagaruvcohiil adi noasniak oy

S o

a koo6pri kharrenk antgl ad i y@Hifk@Bilscilighttalab etiladi. Aynigsa, poyezdlarning ,
i tadsirlar kodérib dmirgikiadditezldmwdu otsddd@indgots arida

aly https://orcid.org/000M00286169717
b https://orcid.org/000@001-72935348
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rezonans hodisalari yuzaga kelish ehtimoli ortadi. Bu esa  muhim masaladir. Runki ular transport tizimining ajralmas

konstruksiyaning uzoq muddatli mustahkamligi va xizmat gi smidir. Dinami k o6zaro taodsir
gilish muddatiga sal biy tadsxiavfksoiozrisiakniis htia domuimmkliany.diDi na mi k
tahlil natijalari asosidk o 6 pri Kk el ement | ar i nlshbg niagoladat (bak#)t taggimlangan parametrli
yechimlarini takomillashtirish, tebranishlarni kamaytiruvchi tizimning harakatl anuvchi todpl
texnik choralarni ishlab chigish hamda ekspluatatsiya t a 6 si r i d a ghaqidagerbasak misobldsh raigolida
xavfsizligini tadminlash mauarkriinb b ialdadi . KBapdilk turda
konstruksiyalarining  ishonchliligi  ularning  dinamik keng targalgan usullaridan biri yechimni tagsimlangan

yuklar ga ganday munosabat bildtrzsmhgagbexvuossuistiay bogbt agdsh. sh
Harakatl anuvchi transport voasjirtaatliasrhig ak oadsporsil kadnag agqo olalbhdi | micbh,a &
i nersiya kuchl ari ni hosi |l gtenblamdni globaU kobrdinatalak tizicnigd misbatark addiyp r i k

el ementl arida qgqoo6shi mcha 2z o differegsialstandglaaalar tizimigaukeltaigh amkoki betadi.r a d i .
Natijada konstruksiyada chdrash jarayonlari tezlashishi Koérib <chigilgan ishlarda qays
mu mki n. Di nami k tadsirlarniyu&dtairmor glaucdl maskii k mdas sab koor
natijalarining notodgo6ri bookersdaklgiagiol igwyédgim Irbardriagdra AShtmgals a t e
yool kodpriklarida bu hol atasyeandadctd b muhusrhbhii smhgahada. qoéd
Chunki poyezdl ar katta masspgBzgdgd uboladgamsdsirlalngptoo tt k oo
vogtalaridir. Ularning tezligi oshgani sari dinamik effektlar yukni modellashtirishda yukning vertikal tebranishlariga
kuchayadi . Kodéprikning Xusuhsairyakbaebrtemrildlgi tihragt oaakari 00

transport vositasining tebranish chastotalariga taqepslash orgali tegishli xulosalar chigarildi.
yaginlashganda rezonans holati yuzaga kelishi mumkin.
Rezonans konstruksiya uchun xavfli hikotadi. Bu holatda

tebranish amplitudalari keskin ortadi. Natijada beton va 2. Muhokama va nat”alar

ar matur a o6rtasidagi bogél anj zali 4 i mu, mkK i
Temirbeton konstruksiyalarda JHI lbrbd’ ytod 0q'loac’rt ‘i;aa BOBBbr]( 1
ehtimoli oshadi. Ushbu yorquozarvoaqttaoootls %/ll Sit keSyh i b
boradi. &I esa koodprikning vyuk OkLby'k B f%do 3( i i mos h
pasaytiradi. Shuning uchun dinamik hisoblar alohida Konstru SlyaSI |Ian : alana va V tezllk bllan_ L
ahamiyat kasb etadi. Zamonaviy hisoblash usullai har akat ' anayot gan lokomotiv goéi
murakkab matematik modellarnlqIlan 5GPyl a Na8sqNs | aknthCaly YROK |
model |l ar kodéprik va transpdl k/b@?ab%l%f'n\ad' OE}..uandlalplﬁ1ta

. . - . . s t |
sifatida koorib chigadi. Harl%%u%qmnapc/il Talqlq%t harakrilanu%N ngﬁl masesg kaodrpog

barcha kuchlar hisobga olinadi. Bunda elastiklik, massaviy
XxXususiyatlar va sodénish koe fsllfa}thag'e}lgg lHkPrFOB,VPm'sc’“H‘?uaW"’flgﬁwosp"Bdl Oooc’)yr ng_:’aayndI i

Hisoblashlarda tajriba natijalari bilan solishtirish ham talab prrgrni

etiladi. Chunki real sharoitdagi tebranishlar nazariy bo 0' g an or aI ' q q ur il mal ar mi s 0
model | ardan farq qgi li shi n'{(u%fqunl' Sdnchon%mrﬁadelpar e'I _bogo
gopl amasi dagi notekisliklarX0 %P sailrlaasr'mi'ng t
kuchaytiradi. Rel sl arning %f“é‘qa'b rsl‘mr%nedglf )Pr%?@‘?t'v m%ﬁ{:\%}ﬂgﬂﬂ #/%8'%
tebranishlarni keltirib chigaradi. Bu omillar ham hisobkard yaoni ab utl eléﬁs?blgnlil n gnagn !

'\ no bat Ja -O-l P hS hi zar il mualtf)flartomonlgan yaral Igaﬁ SHA%EEc?a ur?gr majmuasfsa] y o

davrida monitoring tizimlaridan foydalanish muhimdir.
Monitoring yordar?wida tebranish garametrlarini doimiy tomonlglan amalga oshirildi [14]. Ushbu hisoblarda oraliq
nazorat qilish mumkin. OIIi ngoaunr, 'Ha%ﬁ unTo(}nTOShee%é d)% t'@)g

holat baholanadi. Zarur hollarda ustahkamlash ishlari Koor i nr I1a4s h tir d capjrl
amalga oshiriladi. Bu esa avariya holatlarining oldini olishga elementlarini diskretiash  chekli _elementlar usuli bilan
Xi zmat gi |l adi . Dinami k tahl .afr‘a'g% %Ii“h?d ﬁl'Pg 4 qddly%dgfi[gq-@al tc%ngleg?l?r
|l oyi hal ashda ham qoéllanllabcf Y%@ r d§@| Opsih
optimal konstruktiv sxemalar tanlanadi. Material sarfi flan yech|lad

sama ali rejalashtiriladi. Xavf %ralg qqulfpad:a %ﬂ%f ém?ch'a”' i Bogilrafluvely 5 61 g a
yechimlar ishlab chigiladi. Natijada igtisodiy jihatdan ham ~ iShchi armaturalar dastla rmatsi Ya'a h va ishchi

foydali konstruksiyalar yaratiladi. Hozirgi kunda yugori armaturaning har bioxirgi elementini oraliq qurilmaning

ar n
ma s

tezlikda harakatlanuvchi poyezdlar soni ortib bormogda. Bu " € ¥ Ir al o06qiga ell(< Sse€ nt_rli_s iht.6t I
esa mavjudickodpmiolblsari mcha t%?% fgdi yoodprldzsq'ugr;; Igééatail
Es ki kodpriklarni qayt a IOahmod Iashtlrllls%alequrs uning uéﬂun bgi aneytkra ! "

Ularning dinamik bardoshliligi tekshiriladi. Ayrim hollarda
foydal anish tezligini chekgﬁﬁhgat dliSPatedn | glgssenighgpti

< ; e i | Ki | 400 Z ¢
koopriklarda rekonstr ukigiya fi © 0pZ| G Opa 8P i
tadgigotiar ushbu muammolari hal etishga garatilgan. blnktlrlshﬁan foydalgnlbl balka toretslarining tayanch I
Yangi hisoblash algoritmlari ishlab  chigiimoqda. qrsmbari ilan o6zaro tabsirlas

Kompyuter texnologiyalarining rivojlanishi bu jarayonni H aI.r a kdalt l'pha “hg bkhl tnahé sa il govushaq!
tezlashtirmogda. Sonli modellashtirish usullari  keng pruinall - - modeiga — ega aramat@a[]ulvc : r(])ss[yato'r |
qoo6l lanil mogda. iBkniustuddmirnlydgdit) "dmphpfa medel lashtirilgan

bil an birga, tajriba sinovl ari ham 06z ahami yatini
yodgot maydi . Nazariya vV a amaliyot uygounl i gi muhi m
hi sobl anadi . Fagat shu yool bil an i shonchl i natijal arga
erishish mumkin. Kod6pri klarning xavfsizligi jamiyat wuchun
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lP hisoblanadi. Har bivaqt bosgichida tugunlardagi siljish

gi ymatl ari anigqlanadi . Ol i ngan
| | tahlil qilinadi. Tebranish amplitudalari va chastotalari
i &) bahol anadi . Hi sobl ash natijal a
2 harakatini aks ettiradi. Modelning anigligi nlangan
l. ! Jl di skretlash darajasiga bogé6lig
| | sonining koépayi shi natijalarni
. bilan birga hisoblash vaqti ham ortadi. Armatura va
a) Harakafplamgaahiut betonning birgalikdagi ishlashi
" koeffitsientlari tizmga kiritiladi. Bu tebranishlarning vaqt
o6tishi bilan kamayishini ifoda

tayanch sharoitlariga mos tanl:
farglar tahlil gilinadi. Shu tarzda ishonchli hisoblash
| natijalariga erishiladi [4].
i Q’L Hara&atlanuvchi ossillyator holati uchun diskretlashda
N
I

/ har bir turdagi chekli elementning ishini hisobga olgan holda
|< 237 ta chekli element olindi, tugun nugtalar soni 122 ta.
! . Chekli elementl ar xarakteristik
b) Harakatl ambashi kqosus (ogishi tartib ragmlari orqali berilgan. Ekssentritl
1-rasm. Massa harakatlangandauzunligi 23,6 m birikmalar soni 120 ta.
bo'l gan temir yo'l temir bet,qinsiqs)l RLphkgpor EN'yiu‘fhar kning noan
gurilmasining hisobiy sxemasi vaqt boéyicha gqadam tanlash bi.
06t kazi | g-aitoblardah i rerakatlanayotgan modellashtirishning ikkala holati uchun amalga oshirildi.

l okomotiv bitta goéildiraginiVYhagdlor ®00gi §hai |l @zwigy gakatn 5 A g a rhi:
tadsiri koé6rib chigilgafdi. uUADAIGl@nNdi3 @5mm{B3sepbibfasvaqt
boé6l gan, kooéndal ang kesi mi 'f“/a$/rtGs%la'khqadaVadeolbgOaOny' ehal de d a
qurilmali namunaviy balka uchun sonli hisoblashda, bita ~vVadt boodoyi cha gadam 0,00267 s
bal kaning massasi 49,2 t beéyi sha oqgagdama®, 09&r iSligazn00 m/
deformatsiyasi -0 , 0 0 5 0 4 boél gan-l kucordam Q»Q% Harakaglaguvchi yuk yoki massada masalani

armaturasi |shlatllgan Armatura elertlarining elastiklik koordinata va vagqt bo6éyicha d

modulining qiymati E=2A1011 Pazbhk’[éthéebh'q%%lQJ'Ia%h'I@rn@'an an

Armatura elementlarining tugun nugtalarini ekssentrisitet t ebrani s ar o payd bodli shig
yordamida neytral o6qgning tBarakeat! amngunhinuyglkaniatghi qpojo sahnpn i
birlashtiramiz. Ol dindan zoohklilgan rhagdalni ®-alAdadnli Vtagyty Projdayd ¢
o6xshash armaturaning tarah'ngﬁ RaoRanihag@akgit|l R pHIVL hpo ywaK
uning boshlangéich defor mat shioyladss nnlpadrﬁlzdltay{n‘ﬁ Zf alpd sdaE® YO
(E armaturaning elastiklik moduli; ar mdiedya a
koéndalang kesimining umumiyUzwnlaisgiy . 23Yc50Imn|brﬂg|9@ﬂkba|ka
qi s mi massasi 64, fublagikrgslann b o 61 gan R6%i | i shining o°zgarishi
massasi2ZB3 00 kg bool gan temirbeton shpalTodrmpliaghl ati|l adi ,

1 km yodlga 1840 ta shpal yoHarakatlanhvaldi kuchBal 1,8 & |dghinls@mi ni ng
massasi 20800 kg/m, ballast gatlamining balandligi 0,35 chikuchtezligi| bo* | ma

m [4-5]. da

Soéngra dasturiy maj mua Yyofdamt—datotdt+rndanr—betrittogar
deformatsiyali statik ma s a|l aMeksimaly e ¢ 9,000163 1J-0,00126® 6.p r i k
konstruksiyasining kuchl ang a n legilig (m) deform<11tsiy.':1IOQ’EL Qnt i k

holati aniglandi. Ushbu hisekitoblarda  harorat,
mat_erlal_nlng_ q_ovus_hqoq,llgl_ E?Sm}é DSIOH'I/%Ia?BI!TI]/IS”%OOI’H/SULZbﬁrh/SIShI

tufayli dastlabki kuchlanish qgiymatlariningg o 6 gol i s
hisobga olinmaydi [5)]. N N N N R

Kooprik masalasining sonli|onssdlioftioes Bhoto d,&agzég 09961'31'98 i
bilan kodéchishining o6zgarishini |koorslat adl anuvch
todplangan va taqsimlangan kuch uchun di skr alig
quriima har bir turdagi chekli elementning iishhisobga lj advalda tobép i Iaaralgatatezhklkndac hih g
olgan holda 236 ta chekli elementga ajratildi, tugun nuqtalar © ! di nda n zooriqtirilgan ar mal
soni 120 ta. Armatura chekli elementlarining tugunlaribalka P al ka ood6rtasining maksi mal egl
neytral oéqining tegishli tKJQg'tn'Ira'rhgaU‘lIaTrPOEk§§€ﬁf‘ verteken
yordamida gattiq biriktiriladi, shuning uchun chekii tezligi ortishi bilan al ka of
elementair soni tugunlarning umurﬂrtag sonjidan koo6p boodl adi ) )
Chekli elementlar xarakteri st iBREIAPOZPORY uviehiadr jyukmi xjos si |
tegishli tartib ragamlari orqali berilgan. qabul gilganda, ossillyator bikrligining turli giymatlari _

Hisoblash jarayonida har bir chekli elementning uchun hisok i t obl ar  o%Nt/ kv z iZNd§ A101A10
geometrik va mexanik xususiyatlari alohida anigan. 5A®INO m;  ®N/nb Assilyator bikrligining kattaligi .
Materiallarning elastiklik moduli va zichligi hisoblarda ballastning bikrligidan, shunir
asosiy parametr sifatida qa'gesnaning iOKOWOHVakWF?US'ga bijikish Rikrligiganggrat ¢ h a
integratsiya gilish orgali tizimning dinamik javobi olinadi. boolishi mumkin.

Yuklarning harakat tezligi modellashtirishda muhim omil
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00005 yuuym amplitudalari ossillyorning harakat tezligi oshishi bilan

s kritik tezlikka yetguncha ortac
! @ o 06 oF 1 12 14 18 18 2 o6l changan Xususiy tebranishl a
) ossillyatorni®Ngnbiok rglainglia gk = XAIls(
o tebranishlar davri esa 0,0587 s ga teng.
0001 Balka va asillyator massalarining berilgan nisbatida
ossillyator bikrligining oshish
20015 egilishiga deyarli tadsir qil mas
tebranishlariga k Wsshiylatorning ad si r
oo gorizontal harakat tezliginios hi r i s h bal ka 00
maksimal egilishini oshirishga olib keladi

-0,0025

Balkaning o ‘rtasi

25 m/s 3. Xulosa

Ham O6t kazi |l gtadygigot i ishlari y natijalarini

0 - . - . : umumlashtirgan holda quyidagi xulosalarni bayon etish

) ' S ’ mumki n. Tadgi got jarayonida an
vertikal yuk migdori hamda ossillyatorning gorizontal

0001 c yooénali shdagi harakat tezligi
o6rtasida yuzaga kel adi gan ma |
sezilarli darajada oshadi. Bu
inersiyasining kuchayishi va konstruksiya elementtarid
goO6shimcha dinamik zodriqgishlar
izohlanadi. Natijada balka deformatsiyalanishining

Massa

0.0005

~0.0005

-0.001%

——Balkaning o riasi  —— Massa

intensivliagi yuk parametrl ari b
50 m/s tasdiglandi.
00005 gy m Shuningdek, ossillyatorning bikrligi oshirilganda balka
U o6rtasisdangi mwmagk!| i sh deyarli o066z
L Birog ushbu parametr ossillyator massasining vertikal

tebranish xususiyatlariga sezil
bikrlik ortishi natijasida massaning tebranish amplitudasi va
tebrani sh ¢ habstesattizimening umanziyg ar adi ,
dinamik xattth ar akati ga taodsir etadi .
parametrlarini tanlashda fagat konstruksiya egilishigina

emas, balki tebranish jarayonlarining barqgarorligini ham

-0.001

hi sobga olish zarurligini koor s
——Balaning oo ——Massa Bundan tashqgari, op| angan yukning har al

100 m/s m/ s dan kichik bod6lgan hollard

e yum hol da todédpl angan kuch sifatid:
y aniqgli kni tadminl ashi ani gl ancg

d P TP ——— dinami k effektl ar ni sbganan KkKi ct

model hisoblash  jarayonini  sezilarli  darajada
yengillashtiradi. Ammo yukning harakat tezligi 50 m/s dan

SR

a0 oshganda, ossillyator modelidan
. chunki bu holatda yuk va konstr
dinami k o6zaab shosmobaetniorffapi
vz ishonchli tavsiflash mumkin. Shu sababli, yuqgori tezlikli

harakat sharoitlarida aniq va haqiqiy natijalarga erishish
uchun ossillyator modeli eng magbul hisoblanadi.

e Us hbu tadqgiqot i shi O6zbeki s
Rk s —— b t a 61| fabm,va innovatsiyalar vazirligi huzuridagi
200 m/s I nnovatsion rivojlanish agent]| |
2-rasm. Ossillyator harakatining turli tezliklarida balka asosida bajarilgan (Grant AB924063439).
o‘rtasining va ossillyator massasining vertikal
tebranishlari Foydalanilgan  adabiyotlar /

Géil dirakka yaqin joylashga arga tushadigan
yukning tagsimoti [45, 16] maqolada keltirilgaB-rasmda ﬁleféﬁéﬁ&é

bal ka massasi va o0O0 tetlidaridau gt a SFL ﬁinelﬁ g lakz Bh %t[)llﬁn{%éar ' Eink J
vertikal tebranishlarining ais %Pl’ﬁére‘ﬁ cﬂegf%rg:@wélderﬁ&veh%lﬁaf' k1 a
ossillyator pr ujSNmkeliilgan Bug b i tE,Q'(:{CtIO calculatlons of hi tfe d
grafiklardan koé6rinib t b.dges//% er| zozzb\%z% i

oortasiga kelgan vagqtda ba'k1f1483§0n&pr?da.brqloavs/sngs&rcez?z Jhmaqzakmma'

b | adi , shuningdek, bu vaqtd

06zining maksi mal gi ymati ga em’n’[h %n’grqz‘u‘4 O%Zq tsflﬁs &ﬂsa(

bal kadan uzoql ashgandan soo6n r T nch I -
( Uz N J:zfr]ngzO%ls’]s:z’h “dz;Ldz’fs BHEY b o

shakl i bodyi cha té,bl?’],aulanmsghlardzOSKq 6}5 |02 4 “52(82). u. 60
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Methods for determining soil pressure on underground structures under
seismic influences

U. Rakhmanov®2, G.B. Ismailova*®®
Tashkent state transport universifyashkent, Uzbekistan

Abstract: This article examines methods for determining soil pressure on underground structures. Five me!
determining ground pressupa underground structures were considered, and the calculation result
compared and presented in the form of graphs. In conclusion, an analysis of thenahtveed
methods for calculating the seismic resistance of underground structures wastembrahet their
shortcomings were presented

Keywords Pressure, soil, normal and tangential stresses, seismic impact, seismic waves, prevailing peric
static load, normal tangential stresses, extreme stresses, plane, stress concentrations, wa
seismodynamic theory
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Methodology for Assessing Embodied Carbon in Bridge Structures

A.B. Karimoval®?3 M.T. Abdurasuloval®®
1Tashkenstate transport university, Tashkent, Uzbekistan

Abstract:

This study introduces a methodology for evaluating the embodied carbon of building materic

structural elements. The approach includes relevant formulas anebystégp procedures
systematically assess carbon emissions associated with material production and construction p
While actual numerical results are not presented in this work, the methodology provides a frame\
applying these calculations in practice. Operatlaarbon is not considered in this study but is identi
as a topic for future research. Overall, the proposed methodology offers a structured appr
analyzing embodied carbon, supporting further studies and adaptations in construction pnopetces

sustainable development
Keywords
impact, Infrastructure in Uzbekistan

Bridge sustainability, Embodied carbon, Operational carbon, Life Cycle Assessment, Environ

1. Introduction

The relationship between humanity and nature has deep
and ancient philosophical roots. As expressed in a- well
known proverb: iTreat the
you by your parents, it was
This ancient Native America proverb, spoken centuries
ago, resonates even
implies that every action harming the Earth and its natural
systems is ultimately an action taken against the future of
coming generations. For this reason, growing concer

regarding greenhouse gas (GHG) emissions has become an

imperative issue for professionals across all disciplines

On a global scale, GHG emissions are the primary
anthropogenic drivers of climate change. According to the
United States Environmental Proten Agency (EPA), the
transportation sector including road, rail, air, and maritime
transport together with buildings accounts for approximately
21% of global GHG emissions. When focusing on developed
countries such as the United States, this propoisi@ven
higher: in 2012, the transportation and building sectors
represented about 38% of total national emissions,
exceeding one third of the overall contribution.

Within the field of civil engineering, the objective is not
limited to the development ofsidential and commercial
buildings, but also encompasses critical infrastructure such

mor e st
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Ea ) Agriculture V en t
il dre
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Fig. 1. Global Greenhouse Gas Emission by sourse

One major distinction lies in the identity of theerit.

as roads, bridges, and tunnels. In recent decades, numerous While buildings are most often commissioned by private

sustainability rating systems and assessment frameworks
have been developed to evaluate and improve the
environmental performance of buildings. However, in
contrast to buildings, infrastructure systems and bridges in
particular have received comparatively limited attention in
sustainabilityrelated research.

As mentioned previously, several studies and rating
systems exist to measure the sustainability of buildings,
raising the question of why bridges differ so significantly
from buildings in this context.

@ahttps:// o0D0BI&.6EBr208 0000

companies or investors, bridges are typically initiated and
funded by governments or public administrations at the
municipal, regional, or national level. This difference has
direct implications ér project budgets, which are generally
more constrained in the public sector than in private
developments. Furthermore, because bridges serve to
shorten travel distances and improve mobility, expectations
regarding their environmental performance are rofte
secondary. Bridge users tend to focus more on the financial
cost borne by their city, state, or country indirectly funded
through taxation than on the sustainability of the structure
itself.

In contrast, when private companies develop buildings,
obtaining sustainability certifications often enhances
corporate image and demonstrates environmental
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responsibility, which can provide tangible benefits to the
company. Another fundamental differencencerns the
purpose of the structure. Most buildings are designed
primarily for residential or office use, where architectural
expression and facade design are secondary to functional
requirements. For bridges, the primary objective is to
connect differen parts of a city or region and to create
shorter and more efficient transportation routes. At the same
time, bridges play a significant social and cultural role: they
reduce travel time, enhance connectivity, and frequently
become iconic elements that ief the identity of a city,
often being perceived as works of engineering art.

Sustainability, as defined by the EPA, is based on the
principle that everything necessary for human survival and
well-being depends, directly or indirectly, on the natural
environment. Similarly, the Brundtland Report defines
sustainable development as development that meets present
needs without compromising the ability of future
generations to meet their own.

In this context, this study aims to address existing gaps
in bridge sustainability research by analyzing carbon
emissions throughout the bridge life cycle, expanding life
cycle cost assessment (LCCA) methodologies to carbon
based evaluations, and contributing to the development of a
more comprehensive framework for sustdile bridge
design.

Although this study is based on international databases
and case studies mainly from European and North American
contexts, the proposed methodology is not geographically
limited. The framework developed in this research can serve
as a bundation for future applications in other regions,
including Uzbekistan. By adapting material emission
coefficients, traffic data, and maintenance practices to local
conditions, this approach could support the assessment of
embodied and operational carb@missions of bridge
infrastructure at a national level. Such future applications
would contribute to more informed decistoraking in
infrastructure planning and promote the development of
sustainable bridge design practices in Uzbekistan.

The primary objective of this study is to establish a
benchmark for embodied carbon in bridge structures,
considering both roadbridges and pedestrian bridges. In
addition, this research aims to develop an integrated
methodology that accounts for maintenance and operational
impacts by expanding conventional LCCA frameworks to
include carborbased assessments. By addressing these
gaps, this study seeks to support a more comprehensive
evaluation of bridge sustainability and contribute to the
development of improved strategies for the design and
management of sustainable bridge infrastructure.

Sustainability is commonly defined as anflamental
principle recognizing that human survival and waing are
inherently dependent, both directly and indirectly, on the
natural environment. According to the United States
Environmental Protection Agency (EPA), sustainability
involves creating ah maintaining conditions in which
human societies and natural systems can coexist in a
productive and balanced manner, while fulfilling social,
economic, and environmental needs for both present and
future generations.

This concept is closely aligned witthe definition
presented in the Brundtland Report, which describes
sustainable development as development that satisfies
current needs without undermining the capacity of future
generations to meet their own. In this sense, sustainability
extends beyond imediate outcomes and requires a long
term perspective that accounts for the lasting impacts of
human actions.

Sustainable development therefore represents a
comprehensive way of thinking, in which the direct and
indirect consequences of decisions are cilyefonsidered.
These consequences may manifest over short or extended
time horizons ranging from months to decades or even
centuries yet their existence and influence remain
significant. Ensuring that such impacts do not irreversibly
damage natural systes is central to the pursuit of
sustainable development

Greenhouse gas (GHG) emissions represent the primary
anthropogenic driver of global warming. Among these

gases, carbon di oxi de (CO ) i
2. ResearCh nethodology contributor, as shown in FigureGllnadgl i t i on t o CO |,
Despite growing interest in sustainable constructon,a 9ases such as methane (CH ), n

fluorinated gases also play a role in intensifying climate
change and degrading the ozone layer. Although fluorinated
gases are released in relatively small quantities, they have a

di sproportionately high i mpact
their high Global Warming Potential (GWP) and are
therefore classified as High Global Warming Potential gases

(EPA, 2012).

Methance ® Nitrous Oxide

significant knowledge gap remains in the field of sustainable
bridge design. In particular, limited information is available
regarding the environmental implications of material
selection, structuradimensions, and, most importantly, the
maintenance and operational phases of bridges. Existing
studies rarely address how maintenance activities affect
bridge functionality over time. For instance, during
maintenance periods, it is often unclear whethéridge
remains open to traffic, how many lanes remain operational
compared to full service conditions, or which alternative
routes are implemented when full or partial closures occur.
These aspects play a crucial role in understanding the overall
sustainality performance of bridge infrastructure.

Current research related to bridge maintenance and
operation is predominantly grounded in economic analyses.
For certain bridges, Life Cycle Cost Analysis (LCCA) has
been applied to evaluate costs associated taffic flow,
toll systems, and other infrastructtnedated factors. While
LCCA provides valuable insights into economic efficiency,
it does not explicitly account for greenhouse gas (GHG)
emissions generated during the operation and maintenance
phasesb a bridgeds |ife cycle.
to incorporate carbon emissions represents a critical research
opportunity.

Fluorinated Gases = Carbon dioxide

’ 3

Fig. 2. Greenhouse Gases

Since the Industrial Revolution, thebncentration of
greenhouse gases in the
cc;lgsiderabl s. a result of various human activiflésse
adfivitits® ﬁ;

ude" %netgy! 'produllibnt Nr8rdsdrtalo, ¥

industrial processes, and constructiefated operations. A
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summaryof the main anthropogenic sources contributing to
greenhouse gas emissions is presented in Tahle 1

Table 1
Greenhouse Gases Source of Emissions
Green house Gases Source
Carbon dioxideCo Burning fossil fuels
Burning solid waste
Burning trees and/ood

products
Certain chemical reactiong

Production, transport of cog
Production, transport of
natural gas
Production, transport of oil
Livestock and other
agricultural practice
Agricultural and industrial
activities
Combustion of fossils fuels
Combustion of solid waste

Methane CH

Nitrous oxide NO

Fluorinated gases Variety of industrial process

Global Warming Potential (GWP) is an index used to
evaluate and compare the capacity of different greenhouse
gases to trap heat in thémosphere over a defined period,
typically 100 years. This indicator expresses how much
energy a specific gas absorbs relative to carbon dioxide
during the same timeframe (EPA, 2012). Carbon dioxide is
assigned a GWP value of 1, as it serves as the nefegas
for comparison.

Other greenhouse gases exhibit significantly higher
GWP values, indicating a stronger warming effect per unit
mass. For instance, methane and nitrous oxide have
substantially higher GWP values than carbon dioxide, as
illustrated in Table 12, highlighting their greater
contribution to climate change despite lower emission
guantities

Table 2
Global Warming Potential of some Greenhouse Gases
Green house gases GWP (100 years)

Methance CHl 21
Nitrouse oxide MO 310

Life Cycle Assessment (LCA) is a systematic
methodology used to assess the environmental impacts
associated with a product, process, or system throughout its
entire life span, from raw material extraction to -@fdife
disposal (UNEP, 1996). This approach enables a
comprehensive evaluation of environmental burdens by
considering all stages of a

As illustrated in Figure ¥, the LCA framework is
structured into four main phases:

1. Goal and Scope Definition, which establishes the
purpose of thatudy, system boundaries, and assumptions

2. Life Cycle Inventory (LCI), involving the
collection and quantification of inputs such as materials and
energy, as well as outputs including emissions and waste

3. Life Cycle Impact Assessment, where the ptiéen
environmental impacts are evaluated based on inventory
data

4. Interpretation, which involves analyzing the
results, identifying key contributors, and drawing
conclusions to support decisiomaking.

—

Goal Defination
and Scope

l

Inventory Analysis
(LCI)

l

Impact
Assessment

Interpretation

—)

A—

Fig. 3. Life Cycle assessment Framework

EmbodiedCarbon

Embodied energy represents the total energy required to
produce a material, covering all stages from extraction to
final manufacturing (Treloar, 1994). The associated
embodied carbon quantifies the greenhouse gas (GHG)
emissions resulting from themergy, measured in kilograms
of CO equi val ent (De Wol f,
embodied carbon is primarily considered during the
construction phase, reflecting the emissions from material
processing, transportation, and assembly. Unlike imgj&)
where maintenance and eafilife stages are often included,
bridge analysis generally focuses on construetéated
emissions.

Operational carbon accounts for GHG emissions
occurring throughout t he
maintenance acfities and routine operation. Maintenance
can temporarily obstruct traffic, causing additional
emissions, which are therefore included in the operational
carbon assessment. Furthermore, energy consumption from
bridge lighting and other electrical systenmntributes to
operational emissions. Together, embodied and operational
carbon provide a
carbon footprint, supporting more informed decisions for
sustainable bridge design and management.

This study focuses on a select of pedestrian and road
bridges to analyze their embodied carbon during the
construction phase. The same methodology is applied to
both types of bridges, ensuring consistency in assessment.
The steps of the methodology are as follows:

1. Determining Strctural Material Quantities (SMQ)

The first step is to identify the quantities of structural
materials used in each bridge. Accurate material quantities
are crucial for calculating embodied carbon. While obtaining
this data for existing bridges may be challenging, designers
and engineersan apply the same approach during the design
Q5 imgnefligtely afieg construptign; The,quantity of structural
materiali is denoted as SMQ

2. Normalizing Material Quantities (NMQ)

To allow comparisons between bridges of different sizes,
material quantitiesre normalized. The normalized quantity
of structural material (NMQis calculated as the weight of
material per unit area of the bridge deck:

__ SMQKp
NMQ kg = G e

3. Calculating Embodied Carbon (EC)

The embodied carbon of eadtructural material is
calculated by multiplying the normalized material quantity
by its embodied carbon coefficient:

ENGINEER
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EG [kgCOze/nf] = NMQ [kg/n?] x ECCi[kgCOze/kg]

4. Global Warming Potential of the Bridge (GWP)
Finally, the total embodied carbon global warming
potential of the bridge is calculated as the sum of the

embodied carbon of all materials:

3. Conclusion

This study presents a methodology for assessing the
embodied and operational carbon of pedestrian and road
bridges, aiming to establish a benchmark and evaluate their
sustaimbility over the entire life cycle. The methodology
consists of three main steps: first, collecting comprehensive
data on bridges; second, calculating the embodied carbon
based on structural material quantities; and third, adapting a
Life Cycle Cost Assessent (LCCA) approach to estimate
the operational carbon, including traffic impacts during
maintenance and energy use for lighting.

The data collection includes bridge dimensions, material
quantities, daily traffic volumes, lighting systems, and toll
information. This ensures a thorough understanding of both
the construction and operational characteristics of the
bridges. Embodied carbon is calculated by normalizing
material quantities and applying matessglecific carbon
coefficients to estimate the totglobal warming potential
(GWP). Operational carbon considers emissions from
maintenance, traffic delays, and electricity consumption,
capturing both direct and indirect contributions to
greenhouse gas emissions.

While actual numerical results are not praed in this
study, the proposed methodology provides a structured and
repeatable framework for evaluating bridge sustainability.
Importantly, this framework can be adapted for Uzbekistan
and other Central Asian contexts, taking into account local
material production processes, operational practices, and
emission factors. Such adaptation would allow more
accurate nationdevel environmental assessments and
support sustainable decisiomaking in bridge design and
management.

In summary, this methodologyffers a solid basis for
designing and assessing sustainable bridge infrastructure,
integrating functional, social, and environmental aspects
while allowing future research to implement Uzbekistan
specific parameters.
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Economic efficiency of implementing modern prefabricated reinforced
retaining walls

Kh.U. Urazovi® 2
TashkentState Transport Universitifashkent, Uzbekistan

Abstract: In this article the economic efficiency dfmplementing modern prefabricated reinforced retaining w
is evaluated by comparing the costs associated with the construction and installation of traditione
retaining walls, as well as the expenses required to eliminate potential shortcamdipgsldems during
their service life. Justifying the efficiency of prefabricated reinforced retaining walls plays an img
role in enhancing the technical and economic performance of reinforced concrete highway brid
overpasses. Replacing traditally used retaining walls with prefabricated reinforced retaining w
allows for accelerated construction processes, more effective allocation of materials and lak
reduction of longerm operational costs of the structures

Keywords Prefabricated panel, bridge approaches, economic efficiency, bridge, overpass, retaining wall, s
concrete, reinforcement, service life, technical condition

Zamonaviy yig‘ma el ementl ardan i borat
go ‘ | | aigtisodiyi sangaradorligi

O . X. &@2razov
Toshkentavlat transport universitefroshkent O abekiston

Annotatsiya: Ushbu magoladaZamonaviy ¥ g 6 ma el ementl ardan i borat
godél lashning iqgtisodughwmmanadoaVliygirdioydal
tayyorlash va mont aj gilish bilan bogoligq
mu mk i n boo6l gan kamchiliklar vV a mu a mmoVYli agré

elementlardamn b or at ar matur al angan tirkama devor |l
temirbeton koo6prik va yoélodétkazgichlarini
o6ynaydi . Qurilishda anbtéanawniygdoyidgbdmai ef
armaturalangan tirkama devorl arni godl |l ast
kuchini samarali taqgsimlash, shuningdek, inshootning uzoq muddatli ekspluatatsiya da
xarajatlarini kamaytiristimkonini beradi

Kalit so Aar: Yigéma panel, yaginlashuv kodétarmalari, igq
konstruksiya beton armatura ekspluatatsiya, texnik holat

1. Kirish
ifAvt oyoodl temirbeton kodpri kIl ar
Yigoma el ementlardan i boratbodrarhat @afr @rRhHpgahandarkarmdr kama
devorlarni qoéllashning samaraapdraldiogilnigi &4 o AlsPssH , as@wt dyedoIr
temirbeton kodéprik va vyool odvitkoayzogdilcht @ mi hbegon exkkmioprivie v

igtisodiy samaradorligini ovainliasay muhikooétodr mpd addydi . K
Qurilishda an 6 agatvgaky devorlary d a |takamillashiirgsiy orgali, ularning igtisodiy samaradorligini
o6rniga yigéma el ementl ardanoshioFiashar mak@nalyah § dalisodiyi rkilodrmd b
devorl arni qodl |l ash, qguril iseamajyadaydmnkaryonki tiedtliassthaiiy i &
materiallar va ishchi kuchini samarali tagsimlash, yool oot kazgichl ar b alihkyoriy muhandi
shuningdek, inshootning uzoq muddatli ekspluatatsiya Obyektl ari qurilishida muhim ro
davridagi xarajtlarini kamaytirish imkonini beradi. Tirkama uchun uning ahamiyatini asoslovchi asosiy sabablar va
devorlarining yigéma el ementdradwnaenn tilaasrh kkie!l Hditriifliisshhii, kkeo éapkr i
yaqinlashuv kodétarmal arining y uk kodét ari sh gobiliyatini
oshirish va qurilish sifatini t tta ahamiyatg
ega. Yi gbéd ma el armeduralariganrtitteana i b o' -ngqlq]dt ‘Wfétd(flkdfi?
devodrl!.a.rni Iahvtoylpc')l tbclekmirbetﬁ&ZI},(S prkulﬁld%rqaequuobollllkaasn}i]lzda
iame}ra O“.g'E' ascleas . dorqal, Respublikamiz | ahur fggla er?)d va usullardan fo daI ngan
o6priksozligida yangi tengfg 6%tk | o r® Mrl g Ba. j

resurslarni tejash va loyiha samaradorligini maksimal

darajada oshirishga imkg@ratamiz. Shuning uchun, ushbu gurilgan bir nech t a ko O prikl e

mumki n, hamda Avt omabi |l yool |

a8https: /0Q0CEO® LR .BOr YA
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koot armal arining tirgak devor ©airbetongoriskngsini tayyarlastn uchmn garflamgamk i n .

Ammo bu zamonaviy metodlar va ularda ishlatiladigan material migdori (lfu chun ml n. sodémda) ;

konstruksiyalar qay darajada samaradorligini tekshirish ‘O 1 beton gorishmasini tayyorlash uchun sarflangan

maqsadida ABC4 dasturiy taminoti orgali hisoblab chiqildi. ishchi kuchi migdori (lfu chun mln. sodémda) ;

[2] ‘O i beton gorishmasini tayyorlash uchun sarflangan
Qurilishi  oyi hal anayot ga mashiaanéxaiympadrhiqgdoriKlsddphuk mva. s o6 md:

yoo6l o6t kazgi chl ar i dan ibpratg 6 ma Betenl geristenasing @aterial narxi uni tayyorlashda
armatural angan tirkama dev o folydalanitgan quiilistonatedaltahnarklaggment, gheberg o d iy
samaradorligini hisobl ash ucdumnsuvova kinyovig Bomponeatlay) iugn®it d drir s it gad ab o

gilinadi: holda quyidagicha hisoblanadi
- talab gilingan qurilish materiallari xarajatlari, shu o . . o }
jumladan, ularni saglash va tashish xarajatlari; O ©Otuv O tu Ot O to Ot
- qurilish mateiallarini montaj gilish v 2
texnol ogiyasi ga ko o6émemanizmiarl ab bgyelda ngan mashi na
xarajatlari; ‘OO FOHO O 1 beton qorishmasini tayyorlash
- ishchi kadrl arga bool ga nycherhdarflangan material migdori, mos ravishda sement,
Yigoma el ementlardan i bor afieben, rqura suu vaakimgoviy komporientlar Koir migigi
devorl arni godél l ashning |qt|uscohclJ|ny rrﬁanmarsa)d)q-rrdlal)glnl bahol ash
uchun a n Oydataaishiagi tirdak devorlarni O M i 1m?® beton gorishmasini
tayyorlash va mont aj qi l'i shaylickamsthogehiA guwrrialjiadd amat e
o6rtasidagi farq hamda f oydabsarissdd sebnént, %beerb Qq@n? Isuv%a Wlﬂyﬁi/h/' n
bodél gan kamchiliklIlar vV a MU RoMpBRehti@r’ N i bartaraf
xarajatlar taqgoslanadi. Quyidagi formulalar orgali beton qorlshmasml

Yuqgorida kel ti rasosidpaquorilishina O | thydRdsH t@Hun sarflangan ishdhichi (mehnat sarfi) va,
loyi hal anayotgan avtoyool t epashihdnxarfzf xalaji@rPanidiakddiar i da "yi goma
elementlardan iborat armaturalangan tirkama devorlarni
qoél lashning iqtisodiy samaradorligind @ & ni bardg® etish
xarajatlarini tagqoslash orgali aniglaymiz. Dastlab xar ikki
variart uchun (-variant: an é anav i %vatantr g a k

yigoma el ementl ardan iborat Saé(anﬁc}rﬁéjr BQ#@I?Fk hrkkgorlr&gmsaq(q rg)ISI

tayyorlash xarajatlarini loyihaviy kalkulyatsiya (4jddval) (garorlarl bilan tartlb a sollnadlé

orgal.i ani gl aymi z wvrasmplshkba r o
jarayon 3 bosgichda atga oshiriladi (beton gorishmasi va Ibe?o Hblnsﬁma |rﬁ tay1yorlash uchun ishchi

bu };erda

armakarkaslarni tayyorlash va umumlashtirish). kuc h lga bool gama ehtiyoj, Pshehi
1-bosgich Tirgak devor konstruksiyasini tayyorlashda 0 0 {0 O t0 4
1m? beton qorishmasining narxi materiallar, ishchi kuchi va
mashinamexanizmlar uchun sarflangan migdorlarning bu yerda’O FO i old yuklagich va beton zavodining
umumiynar x|l ari yigoéindisiga bag&loaq| hR! ¢aqtdund#d@driicharfi, m
hisoblanadi: ' o ' 0 [  i1m® beton qorishmasini tayyorlash uchun
© © © O ) old yukl agich va beton-scatavodi ga
bu yerda [3].
‘O 1 tirgak devor konstruksiyasini tayyorlash uchun
kerakli beton gorishmasining tayyorlanish migdori 1m
uchun mln. sodmda) ;
1-jadval
Tirgak devorlar uchun loyihaviy kalkulyatsiya (beton gorishmasi)
o o 1 birlik uchun 1-variant 2-variant
Nomlanishi Birligi 1 25F-200 W-6 1 35F-200 W6
narx, sum — - ~ -
Medyor.i Summa Medyor.i Summa
Sement kg 730.0 360 262800.0 422 308060.0
Qum me 97600.0 0.822 80227.2 0.765 74664.0
Sheben me 89450.0 0.511 45708.9 0.560 50092.0
Suv me 10080.0 0.162 1632.9 0.166 1673.3
k‘gmggxgm kg 10000.0 3.42 34200.0 4.64 46400.0
JAMI: 424569,00 480889,8
Ish xaqqi ish-soat 28783.10 3,017 86838.61 3,017 86838.61
Yuklagich mashsoat 143063.0 0,173 24749.9 0,173 24749.9
Statsionar BSU | mashsoat 76850.0 0,236 18136.6 0,236 18136.6
JAMI: 554294,11 610614,41
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= gismni karkazga
_ 3300 gng o6rnatis
5 3000 = Opalubka
2 230.0 yuzalarini 10 3,1 0,57 | 1,78752
g igg’g o oo tozalash
1000 53 —- nn 9T B8 38 D"?taé opalubkanil e | 310 | 022 | 682
50,0 xE aa @ -
00 Bl = == =l II II Metal opalubkani 2 31.0 016 4.96
i o S N ] N N yechish ’ ' '
g & & & & ‘\_Q,o?’ & Armatura
T & & T & & karkazini 1 10 | 0aa | o04a
& & opalubkaga karkas ' ' '
° o6rnati s
1-rasm. Tirgak devor variantlari uchun material sarfi: Opalubkani beton|
gi zil rangda an’ anaviy tirgaklshghevor | BWm, | &l ‘| k0,46 p rl.g2a q
yig'ma elementlardan iborat Qyyrsh ur ol angan Jtirkama
devor ko‘rsatilgan :g)?;itr?;g;w 1vib. | 10 | o016 0.16
1rasmdan kodrishimiz mumki nki an 8onagrighmasini kuplogadughikish d e v g r
uchun loyihaviy beton gorishmasini tayyorlash xarajatlati Vibrator b
055min.sod mniucthiumm) va vVyigoéma ¢ Iygfréljs mlgzrﬂ a’?tqn a rmtl @ n 6o 1,8 12,42
iborat armaturalangan tirkama devor uchun loyihaviy beton gshl ovb eris?\
qorlshmasml_alyyorlash xarajatlatdD.61 min. s 0 6 mn3 (2 Konstruksiyalari| 100 012 047 00564
uchun) tashkil qildi _ _ | _markirovka gilish | harf ' ' :
_2-bos_q_|ch 06 z nay bati d anavwckvk_a_b u i [KxBntrukEiyHiding al%l (
taklif gilinayotgarn) tirgak devor armakarkaslarini omborga konst 0,1 1,2 0,12
tayyorlashdan tortib ushbu konstruksiyalarni saglash joylashtirish '
omboriga yetkazishgachamuddatda ishchilarning mehnat Jami: 62,95387
sarflarini xam hisobga olish Iz-?aévhldg BrifirBetod dkbnSIruksiyaIarni tayyorlash
Buning uchun xar ikkala variantning metal sarfi miqdori uchun zarub o 6 | an ish turl.ar.i v.a ul a
anli gl an".’ld'. hamda oozgar UVCh'kgraﬁlirishch?sooratt%\sa'rdarrpe'c“)ygpgo‘('08|' §5P| [
anqu:olsh_ orgali hlsob!aqadl. EUKl.'d yoki ,Plfagor turi uchun kerakli mat%rialltar uskunalar va ishchi kuchining
taok!d!aghqubk’qlbLk 00zgar mas  ¢Munos, uhrﬁladan,armatura. o]
bildirib bir o0ozgaruvehl o6gfadg i o des ety faFiuvVRE] ¢ iy
_qanday ioi Gamigjaastr imleohini beradi (2 va- anaonaviy foydal ani shdagi tirg
jadvallar). - v oy mehnat sarfi 62.95 soatni tashkil qil{8].
, Vv v tu . (5). . 3-jadval
bu yerda: 0 T tirgak devor konstruksiayasini Yig'ma elementlardan iborat arn
tayyorlashdagi umumiy ish hajmi uchun vaqt sarfi, ishchi devor uchun
soat;
0 i belgilangan ish turini bajarish uchstandartlarda o Birlik | Ish hajmi
bel gi | anga nbir birtkqdhunislechispat;r i Ish th||af!”'h’?9 Birlik h'S_h_ ,Uﬁhﬁ_” _Uﬁhlrl]_“
0 i tirgak devor konstruksiayasini tayyash uchun ish nomianishi ami | 1shc tF IS Ct*
hajmi (xar bir ish turi uchun alohida hisoblangdi soa soa
2-jadval Armaturani
Ana’' naviy foydal ani shdagi t| mashpadankahe vor] uchun
Birlik | Ish hajmi yordamida t 0,0107| 0,72 | 0,007704
Ish turlarining Birlik Ish uchun | uchun omborga
nomlanishi hajmi | ishchi | ishchi tushurish
soat soat Armaturalarni
Armaturani omborga tashish, t 0,0107| 2,76 | 0,029532
mashinadan kran L=50c3
yorgamida t 0,8990 0,72 0,64728 Armaturalarni kesish
omborga
tushurish Armatura¢ | t 1,68
Armaturalarni
omborga tashish,| t 0,8990 | 2,76 | 2,48124 Armatura¢ | 1 | t 0,0107| 2,68 | 0,028676
L=50d3 | e Armaturalarni
Armaturalarni kesis| ombordan beton
Armaturag | t 0,0723] 1,68 | 0,121464 sexiga tashish, t | 00107| 159 | 0017013
Armatura¢ | 1 | t 0,8267 | 2,68 | 2,215556 L=20d3
Armaturalarni Ar matura karkas sterjenla
ombordanbeton | | 58990 | 159 | 142941
iﬁgg% tashish, ' ' ' Armatura t | 00107 31 | 03317
Armatura karkas sterjenlar Bogé6l och
Armatura t_ ] 08990] 31 | 27,869 (ler‘::ﬁldli‘;’?’k)az Ll 00087 0O
Bogoloch) 0,0087 06T natis
(zakladnoy) '
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Opalubka Armaturad
yuzalarini 1om | 05 | 057 | 02907 8 [id=32q5c5 | *9 | 80,5 |[8826,089| 2691957
tozalash Armaturad
Metal opalubkani 4 | de12 BB kg 325,1 (8826,089 | 28693620
yigoi sh I 51 022 1122 Armaturad
Metal opalubkani 5 liid=16cgas| 9 | 945 |8826,089 | 8340654
yechish il il Ml M 6 [Armalrag || 407,1 |8826,089 | 35931010
Armatura Il d=32 5| <9 : '
karkazini 1 Armatura
opalubkaga karkas 1,0 0,44 0,44 7 | 16 =5 kg 4.5 10500,00 | 4725Q0
o6rnati s Emulsion .
Opalubkani beton 8 | smaska | Mr | 089 | 410000 | 36490
olishga 10m? 0,5 0,46 0,2346 JAMI: 11810182,6
i%yo”ash Ish xaqai |sh-soat | 6295 |28783,10 |1811896,15
ibratorni 1vib. | 1,0 | 016 0,16 JAMI: 13622078,75
tayyorlash
- — — Boshga
Beton gorishmasini kubloga tushirish turdagi  [17,27% 2352533,00
Vibrator xarajatlar
i AMI: 15974611,7
yordamlda_ beton me 0.45 18 0.81 J 5974611,75
gorishmasiga . . ) . .
ishlov berish 4-jadvalda tirgak devor uchun loyihaviy kalkulyatsiya
Konstruksiyalarni| 100 0.12 0.47 0.0564 uni ng anbdanaviy foydal ani shda
markirovka gilish | harf ' ' ' t ayyor | an gmatariallab wa Ixarafatlar hisobini
Konstruksiyalarni 10 koérsatadi . Yabni, har bir mat
omborga konst. | 01 12 0,12 umumiy summasi Kkeltirilgan. Shuningdek, ish hagi va
joylashtirish soatlari, boshqa turdagi xarajatlar ham hisobga olingan
Jami: 4,464325 bodl i anabnaviy foydal ani s|

Yigéma el ementl ardan i bor aﬁg:‘:[%{ons ués?}l:rcheﬁlgs ﬁléilgin ! Y tf(%tvn%lay narx
devor konstruksiyasini tayyorlash uchun umumiy mehnat y ’

sarfi 4.3 adv al bodéyicha 4. soa\} ql Edg/ ¢
anbanaviy foydalanlshdagl 'ggal{na hl%on‘ﬁ’lsrtq"ﬁ"unks| orsa] nid’m
tayyorlash  uchun yi g 6 ma elementlar ;hG,varu
armaturalangan tirkama devor konstruksiyasini tayyorlash - Noml_anls Birligi Migdo Narxi Summa
uchun sarflangan vaqt medyor|iga Mhi sbatlani 58. 44| (yoki 13.1
barobarga) soat ga kodp vaqf r T andfi. i yi g6 ma
elementlardan iborat armaturalangan tirkama devor 1 Egg}’ n - 433 0,51 85E4?94’1 282689,99
konstruksiya i n i tayyorl ash anbdanlavl]iy tlirgak evaor
konstruksiyasini tayyorlashga nisbatan kam mehnatliligi 65900,00
bilan izohlash mumkin. 2|4 dona 4 0 263600,00

3-bosgich Shotl and iqtisodchis i TAmkioT hamda ik tjassik
iqtisodiyotoning asoschil ari daguagBi|rig |hi2se0 BdeosygazR0,014dam
Smith tabiri bilan aytganddoyihaviy kalkulyatsiya bu BB
qurilish yoki boshga turdagi loyihalarni amalga oshirishdan Armatura
oldin, narx, vagt, resurs va boshga shu kabi muhim 4 | ¢ 11 d=6 kg 2,83 | 8826,089| 24977,83
parametrlarni hisoblash jarayonidir. U loyiha uchun zarur d3d3
bodl gan mat er irmakhinanexanizmlanac h i k y érmafura

5 ¢ 1l d=8 kg 4,48 | 8826,089| 39540,88

boshga xarajatlar asosida tuziladi. Loyihaviy kalkulyatsiya

loyiha boshqaruvchilariga garorlar gabul gilishga yordam el

berishi_bilan birgalikqla, resurslarni s_ama_rali tagsimlash va 6 Armatilra kg 0,31 | 10500,00| 325500 | = _
qurilish jarayonining moliyalvi|ly®fFh Hatdpn slamar al i bgdél ishir
nazorat giladi Kalkulyatsiya davomida hisoblangan Emulsion

miqdorlar, ish hagi, materiallar va mashim&xanizm 7 | smazka litr 0,42 | 4100,00 | 1722,00

nar xlari |l oyiha byudjeti va molliyavliy nejalariga asos bodl a

Aynan shuning uchun transport inshootlari qurilishida )
foydal ani sh taklif ogdahiboreyot|g nJQ'\f”'géma | e
armatural angan va andanaviy [foydateanishdayg t+mgak devor
konstruksiyalari uchun loyihaviy kalkulyatsiyani tayyorlash Ish xaqgi Ish- 4,47 | 28783,10| 128660,46

ment I %40145,71

a4

uchun proaktiv yondashuv zaruriyatini kelirchigaradi (4 soat
va 5-jadvallar).
4jadval JAMI: 768806,17
Ana’naviy foydal anihmhdagi H{Hirgak rdevor—u
) ) Bdshga
loyihaviy kalkulyatsiya wrdagi 17,27 132772,82
~  |Nomlanishi |Birligi [Migdori | Narxi Summa xarajatlar % 56
BetonB25
1 6,9 B54294,11| 38246290
(I _-350 & JAMI- 9015;8,99
2 ‘I\rgiztgraq’ kg | 41,8 [8826,089 | 368930,5 _ _ _ ,
=28d3ds Yuqorida keltirigan 5§ adval ga muvofi g

elementlardan iborat armaturalangan tirkama devor
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konstruksiyasining nar xi 0. 9RAGarmlyi.gomao mhie megrit | domang i sl
konstruksiya wuchun) va an 0 a gish jarayonfdagy glugdri asamasdiodigintaierialt var g a k

devor konstruksiyasi bil an méhna resurslarnag kam sarflilige shaa m0 z@hdtsh bmir .

soo0mni Y atnibragakwidevor konstrukbbyastmrdggod! klmamit ruksi yal ar
7.7x1.48m (1140 ni tashkil qil adi , foygddlagishmanada Idazante ahaniyatrkash etadi. Buning

iborat armaturalangan tirkama devor konstruksiyasining u c h un avtomobi l temirbeton k
001 chami 1.5x1.5m (2.25m2) kdottaaatakiilni giblaagio. eShshidag xar
uchun ushbu konst r wdhdaiyyzadr a r nk o nosotzraur kos ityaaq gaorsiln i ggisodiyl a s h v
o6rtasidagi tafovutni y 0 6 g o tsamaradorligini lanighash tloairk. | Quyida 4BCH idastariyot g a n
konstruksiya yuzasini kerakli migdorga oshiramiz) tashkil tadminoti yordami da 152. 55m u
gild. Bunda esa narxlar o06r t as itethibbetan kotparfi okv uyta ql1 h.l 4%abmnkchaurk o 6t ar m
so6mni tashkil qi | di . loyihaviy smeta tuzamizjadval).

Ushbu4,5j advall ardan koy6irgiosnhai mi z mumki nki

el ementl ardan foydal ani shning anbanaviy met odl ar ga

ni sbatan arzonroq ekanligini koorsatadi

— Tt
= {:::l t[ <l T ‘]; ~ s ‘l‘

2-rasm. Qurilishil oyi hal ashtirilgan ko' prik yaqinlashuv

Ushbu yaginlashuv kodétarmasiningdduzanl égi 613Q@. 55 ()
balandliklari mos ravishda h1=1.36 va h2=11.61 va tashish  bu yerda Q i sarf xarajatlaning umumiy giymatiga

masofasi 1.0km, grunt guruhi Il ni tashkil giladi. nisbatan olinadigan koeffitsient;
6-jadval "Q i materiallarnisaglash vaashish xarajatlarini inobatga
Ikki usul i ni 0'zar o i qti sodiouvchikogfiitsiest;] ani s hi
Moddiy resurslarning sarf ~Resurs 6 1 mavjud usuldagijamitly 6r i dan to6gdri xar
Ishlarning migdori, m Sa_fc‘;' _ 8 i taklif etilayotgan usuldagi ami t o6g6ridan
nomlanishi l-variant 2-variant ?a[? ) n?lgrllI Xarajal tlar;
Sq’o 61 6 R i ishchilaming mexnat sarfi xarajatiar
1 2 3 2 6 ™ T mashina mexanizm sarf xarajatlar
Avtomobil temirbeton Ko pr 60 M i materiallar sarf xarajatlar _ o
barpo etish Yuk kootarish qgobilyatini os h
Jamibajarilgan 6242,.097 | 3402,927 | 2840,070 et|I~ayotgan usullarini |qt|sod|y J_|xatc_ian samaradorligini
i shlar bo ofizar o solishtirib bahol ash u
Ishchilarning mehnag 986,044 242,910 743134 t z_nif_xotidan foy_c_ialangqn holda hgr_ ikki usul uchun ham
sarfi _ i loyiha-smeta hujjatlarini ishlab chigildi (llovalarBunda
matsh[n?ranexamzrtn 538,731 | 142,251 | 396,480 jami bajarilgan ishlarnhisoblashda shchilarning mehnat
aterial transpor sarfi, mashinamexanizm va material sarflari inobatga
xgrggﬁgrﬂxgﬁ‘:n) 4718,221| 3017,766 | 1700455 olingan. Shun ishlaidhetkitashiskatimi r | a s h
Sugoburta 23.428 12.770 10.658 amalg_a os_hlnsh uchuntransport xarajatlari, qur|||sh_
: materiallarni saglash uchummborxonava boshqga turdagi
Boshqaturdagi 078,166 | 587,68 90,480 : - :
xarajatlar 1078,166 | 587,686 | 4904 xarajatlar ham hisoblangan (4a&lval). Ushbu jadvallarda
Jamixarajatlar 7 344,590 | 4 003,383 | 3341,207 respublikada loyihalanib qurilayotgan-tbifali avtomobil
Jamixarajatlar QQS yool |l aridagi kodprik i[4shootl ar
bilan) 8225941] 4483,788 | 3742152 Quyida keltirilgan 4.24.5rasmlarda loyihalanayotgan
Jadvalda agar 1 vai2variant resurslari sarfi orasidagi avtoyool temirbeton kooprik v
farq mu &y alkkinchib eadant arzonrog yoki yaqi nlashuv kod6tar masi ni bar po

samaraliroq ekanligini anglatadi. Aksincha, agar farqg manfiy ~ va taklif etilayotgan usullarning moddiy kapital
bod6l sa, Dbirinchi vari ant s a rhayliklarhingr o sarf y onkgdorlasi r zva n r erishilishio 6 1 i s h

mumkin. prognozlashtirilayotgan igtisodiy samaradorliklar natijalari,
6 BO B (5) jumladan ishchilarning mehnat sarf xarajatlari, materiallar
buyerdad 7i gti sod gilinadi gan mawd agwashi na mexani zml ar sar f
0 T andanaviy tirgak de v or d ainamikaskyodoar Isaartiid agran x ol d a
kodt ar mani barpip etish sarf xarajatlar
6 Tyigoma el ementl ardan iborat armaturalangan tirkama
devordan foydal anigan xolda kod6tar mani barpo etish sarf
xarajatlari.
Bo 6 tQ (6)
0 0 0 6 iQ (7
Bo 6 tQ (8)
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armaturalangan tirkama devorlar yordamida barpo etilgani
hisobiga material va mashimexanizmlar uchun sarf
xarajatlarni ish turlariga mos ravishda 1.56 barobardan 3.79

Ko ‘prik yaginlashuv ko ‘tarmasini barpo etish

1200

1000 o barobargacha igtisbgilishga erishish mumkin.
800 Quyidagi6r as mda esa kodprik inshc
5 o0 koot ar masi ni t_diqqoslqna))_/otgant xarslkkl(j_ agi (
£ usuldag) moddiy resurslarning umumiy sarf miqgdori
=400 24201 o6zgarishi dinamikasi keltirilg
200 - A’v toyobo I_ te mi inshowtt gaqinlaslhuyé pr ik
. - koot armasi ni barpo etishdagi qu
|variant > variant turdagi xarajatlar taggoslanayotgan usullar uchun mos
ravi shda 1078, 2 vV a 587, 7 ml n.
3rasm. Avtoyo‘l temirbeton Xk agrgty araq7n3é§h§vVa 4 003, 4
ko‘tarmasini barpo etishda |U§hhud5!ﬁ“iuf“[&“r¥||¥1@r%1e?1tn|@rs§$? 06z n.
xarajatlarining-voarsiiasnht :diamna nfi hkda0sfiy; 101 i g hisobiga 8 225,09 \
tirgak devorlaruchun,2-var i ant : yi g‘ ma ePemBPAffardan
iborat armaturalangan tirkam a devorlar uchun
Ko'prik yaginlashuv ko ‘tarmasini barpo etish
Yugqgori dagi grafikdan koori 5 000 f
tomonidan taklif etilayotgan usul yordamida yaginlashuv o =
koétarmal arida yigéma el emen 3446 angan
tirkama devor konstruksiye " [
erishiladigan igtisodiy samaradorlik i ko 6t ar ma uo o
i shchilarning mehnat sar fi % 5000 oss LIBE o6mni
tashkil gilmoqgda 24000
3000
Ko‘prik yaginlashuv ko ‘tarmasini barpo etish 2000
5000 4718,221 10782
1000
4500 . |:| L :|
4 000 l 1-variant 2-variant
— 3500 3 017,766 B Boshga turdagi xarajatlar O Jami xarajatlar O Jami xarajatlar (QQS bilan)
£3000 .
8 5 500 6rasm. Avtoyo'l temirbeton ko
< 5000 ko*tarmasini barpo etishda umum
1500 o‘sish dinami kasi
1000 7rasmda avtetyool koépiirk yagqi
200 ko6t ar masi ni yigoma el ementl arc

I-variant 2-variant tirkama devorlar yordamida barpo etishda iqgtisod

4r asm. Avtoyo‘l temirbeto rﬂ'“nl?%garb mqddjy s%ﬁla}rnll.gg B fdagoa nlsbatan
ko‘tarmasini barpo etishdh@/hsi M ani’s Qopfsatilgan.
xarajatlarining-voarsiiasnht :dianna n o
tirgak devorlar uchun, 2-v ar i ant: yi g‘ ma e  ®shehilaming mehnatsarfi
iborat armaturalangan tirkama devorlar uchun (sug*urta xarajatlar bilan)

. . L. . ¥ Mashina-mexanizm
Ko ‘prik yaginlashuv ko ‘tarmasini barpo etish

600

538,731
cnn 2 m Boshqa turdagi xarajatlar
500
= Material (transport va
omborxona xarajatlari
bilan)
142,251 ‘ : o
7rasm. Ko' prik yaqiynlgdsmauv ko
100 elementlardan iborat armaturalangan tirkama devorlar
0 : yordamida barpo etishda igtisod gilinadigan moddiy
L-variant 2-variant resurslarning tagsimlanishi
5rasm. Avtoyo‘'l temirbeton ko pri k yaqginlashuv
ko'tarmasini barpo eti shda ma hx agnexanlzmlar sar f
xarajatl arini ng -voa'rsiiasnht yhannanamaavsn ;
tirgak devorlaruchun, 2-var i ant: yi g' ma el evmeguotrliadad akiel ti ril gan jadval v
iborat armaturalangan tirkama devorlar uchun mumki nki , qgurilishi |l oyvahal anay

Materiallar va mashinamexanizmlarning sarfi miqdori yoo6l ootk ? zgrc ? II a rr nt 2 9 byoarqa: tn I arsrt
hi sobidan erishiladigan iqt{%ga{n? %aﬁnrg?%doﬁlqgﬂ(, ko maa
uchun mos ravishda 1700,46 va 396,48 mlm 6 mn i t

as
gi I di . Bunda kodt ar mani yi aatgn %ﬁf”"k@%e&sm%hﬁ“{zf“% hlso%gan 5491814)‘/3&

ilarning ‘mexnat  sarfi
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so6émgacha; Bllesj SIsdetso Odzedj Y steds” » Misj dz
mashina mexanizmlar sarfi hisobidan 396480160.0 M tc@o tsydetsj G tsmssdy . Swulf ) yg sk

soomgacha; deds ftotsd3. sm@od daf . §) . (1898102 L H Ols,
qurilish materiallari (transport va omborxona xarajatlari
bilan) sarf xarajatlar hlsob|q4.?¢134|zt9@(f,%1§ - 8. sog R &Bam.

sugbéburta xarajatlari hlsob|¢q|zzaras|zn @sgzl?sgo 0 ISOOW@@%I@g The

ilish hkil h I h
. 9q6|n4|58 Otagzl(())tlnlgg t;oz gamza;ajstr?r; isobidan S[1LuvtUSARC Ttffclidd V[ [

godshilgan gi ymat soliq _Ihhnllbq’M [eq)HltJOanéqél[lpOc Yresll.

soémgacha. oogles In” Construction ~Soié ournal, 1(1).
Shuningdek, avtoyoél koép Reqnqudarlnlné; |nlashf[9m
ko6tarmal arini barpo eti sh hiesginniechcenyz/index igdlelVigyPr i 1 i s h
montaj ishlarining muddatta ham sezilarli darajada Bl ¢1rvt oRrRY ll S., tomrfr 1]
gisgarishi mumkin v. ., vt o1 m. v U {11
Veu [ BYRIJ] [HUR Jus{ull 16 J1tR
. . Yot lodsus s 1 [ JuUuRrR 3 o VY [ L
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Assessment of the block strength of dispersegrmonized basalt fiber,
complexmodified small-grain fiber concrete

Makhamataliyev I.M.%, SoyV.M.!, Mukhammadiev N.R.*®2Malikov G.B.10P
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: The article presents the results of a study on the impact strength of fibroconcrete with basalt fiber
on the basis of a complexaltgodified ash aggregate and "POLIMIX" superplasticizer cement bir
Based on the conducted experimental studies, it was established that during the volumetric harc
fine-grained concrete with basalt fiber, as well as the complex modification a#itient matrix of basal
fiber concrete with ash filler and "POLIMIX" superplasticizer, an utirang surface layer is formed i
the composite, which creates a monolithic mineral enclosure, significantly improving all the physit
mechanical propegs of the material

Keywords concrete, strength, stability, corrosion, elasticity modulus;dnaéned concrete, alkali resistance a
acid resistance
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Identification and Assessment of Critical Spatial Deformations and Internal
Force States of Continuous Monolithic Reinforced Concrete Bridges under
Strong Seismic Actions Using MiDAS Civil

A. Abdullaev®?2
Tashkent state transport university, Tashkeabekistan

Abstract: The article presents the results of spatial seismic calculations for a continuous monolithic rei
concrete bridge structure using the spectral method implemented in the MiDh\Software package
In the study, a spatial computational model of the structure was developed, taking into accc
combined spatial behavior of the bridge span structure, intermediate and end supports, as we
prestressed reinforcement ®m. The computational model is based on the finite element me
considering the stiffness properties of the structure and the interaction of bending, torsion
transverse shear deformations. Through spectral analysis, the internal forces acdrmispls induce«
by standard seismic loads on the bridge's structural elements were evaluated. The obtained res
for the determination of seismic stability in continuous monolithic bridges, refinement of calcu
schemes, and optimization ofgign and technological solutions for seismically active regions.

Keywords transportation structures, bridge, earthquadsistant design, Midas Civil, linear spectral analysis,-p
tension
Mi DAS Civil dasturi da kuc huziuksizreopditmi k vy

temirbeton ko‘priklarning fazoviy defo
kritik holatlarini aniglash va baholash

A. Abdullayev®?

Toshkent davlat transport wuniversiteti, To
Annotatsiya Magolada MiDAS Civildasturiy majmuasi yordamida spektral usul asosida uzluksiz monolit temirl
koéprik inshootining fazoviy seysmik hisob
qguril masi, oraligq vV a chekka t ay aamnmaturh diziniining

birgalikdagi fazoviy ishlashi hisobga olingan holda inshootning fazoviy hisoblash modeli i
chigilgan. Hisoblash modeli chekli elementlar usuli asosida shakllantirilib, unda konstruktsiy

bikrlik xususiyatlari, egilish, burals va koéndal ang siljish defc
olingan. Spektral tahlil jarayonida medyor.i
gil adi gan i chki kuchl ar vV a ko6 chi s ksizamonolib
kodpriklarning seysmik barqarorligini anigqg

hududlar uchun konstruktitexnologik yechimlarni optimallashtirish imkonini beradi.
Kalit: sod6transport i ns habardoshdoyihalasMidas Cipilychidigli spektral tahlil, postension

1. Kirish

Hozirgi kunda dunyoning Yaponiya, Turkiya, Eron, garatilgan yirik migyosdagi chottadbirlar amalga
Xitoy, AQSH, Chili, Rossiya, Koreya Respublikasi va oshiril mogda. Juml adan, O06zbe
Yevropa lttifogining bir gator davlatlari, xususan, Prezidentining 2023 yili 11 ser
Germaniya, Italiya, Fransiya, Ispaniya, Shvetsiya kabi 20390tor at egi yasi-158sordgrmaniged]i d ao g i
rivojlangan va rivojlanayotgan mamlakatlaridat@wobil muvofig 53magsadda AO6zbekiston Re
yodal |l ari dagi kotprik i ns h o glabdl atramspoitogigiika mimbgiaiigh aifiegratsiyasinih | i g i
zamonaviy seysmi k hi moyal as hchugudashtirisrava imifliy trargpend fizimiaisghsalohtiaimd a
kotprik inshootlarining konotsrhuaktiisvh, p&rmlamsatnrgl akriilnomettan |yaosohl
orqali taodéminlanmogda. Shu | Toshkentd Samargandtva Mashkeit F ayr ogidl ol naar i \dadyii y
uzluksiz monolitké pr i k i nshootl ar i ni nygo 6lnoayliihsahl{xamsrdiy, shewdklidrasasidza avtomobil
va ekspluatatsiya bosgichlarida harakat xavfsizligini yool |l arini guri sho bodbéyicha va
tadminlashga al ohida edt i borvazfaarna tamalganooghd as.h d a , avtomobi l y

Respubli kami zni ng avtomobidz| yk&@l kambdalbi t ukzolaukrsiikz i nshoo
monol it kodprik inshoot!l ariemksnl ubbpitBayashbhosquehkariwa s
ekspluatatsig b osqgi chl ari da s eys midish drgaliduariinglkenstrokiiv parametriareiglesh, har
ol gan hol da ul arni zilzil xbdr dosbhgai neiga t sGmismliddshtkadsi r

@a8https:/ /o008 QYY 0009
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inshootlarining  kuchlanisdeformatsiyalanish  holatini Tadqiqot doirasida Jizzax shahri hududida barpo

baholash, real zilzila yozuvlari asosidagi seysmik kuchlar  etilayotgan4K-2 53 a t oi f al i avtomobi l y
tadsirida uzl uksi z monol it I Eb@amriKariinmwohootkloarciharstimzzeonw i yM3 ¢
konstruksiyalarining seysmodinamikasi masalalarini sonli magi str al avtomobil yooligach
hisoblash usullarini tadmillashtirish dolzarb va muhim joylastgan uzluksiz temirbeton konstruksiyali
ahamiyat kasb etadi. yooOl odét k az ghyskthsifatida tanlab aidi [O]i |

Transport inshootlarning zilzilaga chidamliligining Mazkur tadqgiqotda Jizzax shahri hududida joylashgan,
zamonaviy muammol ar i btséyi whmau miiyl mizzunhiagarild20 vma va koond
eksperimental tadgiqotlar, jumladan, inshootlarning tashkil etuvchi uch oraligli monolit temirbetory o ¢ |
zilzilabardoshligini tadmi obakhzgimads akloansatrriuk sibydsain tadgqi
shoul | anuvchi xorijiy davl adlliamandin.g | msthaorodastngobi al aqgi qur
Sh. Okamoto [1], X. lemura [2], G.N. Karsivadze [3], o6zgaruvchan galinlikka ega bobd
S.V. Kuznetsov [4], AM. Uzdin [5], G.S. Shestoperov [6], yechim asosida ishlab chigilgan 35 + 50 + 35 m oraliglarni
Z.G. Xuchbarov [7], L.N. Dmitrovskaya [8] va boshga gamrab oluvch uzluksiz monolit temirbeton hisoblash
olimlar tomonidan tadqiq qgiliskshlari amalga oshirilgan. sxemasiga muvofiq bajarilggt-rasm).

2. Tadgigot metodikasi

T2gpnd
J5000 1 Sogag J3008

i
[ i -
] H B H

e T

|
7

Ll
l1rasm. Monolit yo'l o‘tkazgich sxemasi
Yool o6tkazgichning fasad fobsmirbbhoyhvabel emelnitd agwrni Ilmayi h:
o6zgar uvhkcalaannd!| i kdagi plitaastkuiadryi nmasjhmudaad i r . U ktsopri kI
|l oyi halashtirilgan bodl i b, loyhblashda zarhoadviy rsrddidirtgoelgilovahir gudlay g ni n g
markaziy gismida 1,35 m, tayanchlar ustida esa 20 mni i nt er f eys |l i muhandi sl ik pl atfo
tashkil etadi. bazasini shakllantirishdan tortib nochizigli masalalarni
Oralig tayanchl ar konstrukyteichi yeghtmaghodklogpgam fiulhkisi yal a
ustunlii temirbetonatayagmah lbandldngad madalasttirdsh vd tahlil boaitalari ChEU asosida
ularning asosi y geometrik 0 6 | ¢ hkanstiuksiyalarni g bispbladhalag i wchraydigan  asosiy
ustunlarning umumiy balandligi 12 m, fasad tekisligi muammolarni samarali hal etishga yordam beradi.
bodyicha eni 2,0 m, kodndal ando¢ b6 noadltiksatzdga gcih na <nlgec hasnd s ieys a k
3,0 m dan 5,0 m gacha @06z g a oraigquriingamhamdaitayangéiktlan keyingi armatugadrosslari
rasn). fazoviy ishlashini at ocohloidgz idkss he
% i siqgilish, i kkal a yodnalishda
= o shuningdek egilish va buralish
o] T ] e - holda chekli elementlar usuli asosida modellashtiriladi.
‘ ‘ | —"L] Grunt Vinkler modeli yordamida modellashtirilgan.
A—r—# N Modellashtirish usuli ifatida karkasli tahlil tanlangan.
Karkasli modellashtirish jarayonida ikkita turli xil kesim
yaratiladi: bodsh vV a tool diri|
uzunl i kdagi burchakl arda tood6l d
aniqlanadi . O6rta qismda esa |
‘ | | Chegaraviy shartlar elastomer tayanch gismlarihikgdigi
| orqali aniglanadi. Tugunning ma
| | mos kel adi : X bodylama o0odb6qg bobd
= ~ S S bodyl ab, Z vertikal bodyl ab. B
o B L yugori markazidan belgiteadi.

Oralig qurilma armatura kanat

- N . , ipetsetnsi ono usuli qgod6llaniladi.
2-rasm.Oraligt ayanchning umumiy Ik(gérnldr}quamlg kesimida 19 ta kana
Uzl uksiz monolit kooéprik iRORbbDPinHhgrdaydmPk mmhokesi Bryu

| | | |
" V) o (W o

ostidagi hisokkitoblari chizigli spektral tahlil tamoyillariga kanatlari joylashtir | gan. " Ul ar yoo6l o006tksz
asosl angan chekli elementl arUZlswksing qtoiozilmlyarngda ovi damatceirvial
dasturiy majmuasi yordamida amalga oshirildi. joylashgan. Umumiy maydon 4650 mm? deb hisoblanadi.

Midas Civil 8 transport inshootlari va turli qurilish Yool 06t kaz g qudlasini mgdellashtirst i g
obyektlarini modellashtirish, hisobiy tahlil gilish hamda 3rasmda koodérsatilgan
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0)

b)
—— —
3-rasm. Oralig qurilmani modellashtirish:a -b) uch o' |l chamli model ning ko'r
Zoorigtirilgan armatura t rlwuchlmand gfaorbmat stioynad nai ndghastargdh4Q 0a t i

N/mn? kuch bilan yuklanma berilgan.

4 vab5rasmarda y ool o6t kazgich
yugori va pastki gismlaridagi normal kuchlanishning
o6zgarish grafiklari

e iR

T | ;|

o & — g A
IR BN

muvofiq ekanligini, shuningdek gabul gilingan hisoblash

omodeli iva kogstruktiv | yethirmlar ninshogtning seysmik

mustahkaml i gini tadminlashini t

koorsatil gan.

Foydalanilgan
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Optimization of the design of bridge intermediate supports

Sh.Z. Nishonboe¥®2, Z.M. Mirzayeva®®, Kh.U. Urazov®¢, A A. Abdusattorovi®d
Tashkent State Transport University, Tashkent, Uzbekistan

Abstract: Thisscientific article covers issues of improving the intermediate supports of bridges. The design
of existing monolithic supports were analyzed, and existing shortcomings in terms of their
dimensions, and material consumption were identifiiskee design options based on monolitl
reinforced concrete have been proposed, and their seismic resistanebedoad capacity, ant
economic efficiency have been parametrically compared. It has been proven that the second |
structural variants the most optimal solution in terms of material consumption, economic indici
and seismic resistance. The research results provide scientifically based recommendations for
application in improving bridge intermediate supports

Keywords intermediate support, monolithic reinforced concrete, seismic stability, structural form, para
analysis, load capacity, economic efficiency, optimization

Ko*priklarning oraliqg tayanchl ari k o

Sh.Z. Nishonboe¥®2, Z.M. Mirzayeva®®, O* . X. &, A A. Aldusattorovi®d
Toshkentavlat transport universitefroshkent O abekiston

Annotatsiya: Ushbu il miy maqolada kodépriklarning orali
Amaldagi monolit ayanchl|l arning konstruktiv XxXususiya
materi al sar fi booyicha mavjud kamchil i kI

konstruktiv variant taklif qilinib, ularning seysmik bargarorligy ¥ ko ét ari sh qo
samaradorligi parametrik jihatdan solishtirilgan. Taklif etilgan ikkinchi konstruktiv variant material

igtisodiy koorsatkichlari hamda seysmi k ba
Tadgigoth at i j al ar i koépriklarning oraliq tayan
asoslangan tavsiyalar beradi

Kalit so Aar: oralig tayanch, monolit temirbeton, seysmik bargarorlik, konstruktiv shakl, parametrik tahlil

k o 6 t qobiliyasi, iqtisodiy samaradorlik, optimallashtirish

1. Kirish
Hozirgi kunda transport infratuzilmasini modernizatsiya shakllarini izlash dolzarb ilmiy vazifa sifatida namoyon
gilish, avt omobi | yool | ari o6t kabovtmagdagini oshirish va

shahar hamda mintagalararo alogalarni mustahkamlash

davl at siyosatining ustuvor yogn LS i da Eoroi i sobl ana
Koo6priklar va yoo6l odétkazgi chIZ'rAba@ﬂdst%trt ﬁhhﬁ” mi n\? g muhin
tarkibiy gismidir. Ularning kastruktiv ishonchliligi hamda metOdOyI%%iYal' arning L mumiy

foydal ani sh davridagi bargarorligil
ekspluatatsion samaradorligigagh®ygoittart @adsant akg ' Sshtuddo ¢ p |
Obzbekistonning seysmik fagynchad d U hdndirtikshydlarihi © Y | téksmili&sRtifish

kooprik inshootlariga qo6yiylha®hia@aRhildklgab!l aimiy YRBREAI shI

oshiradi. Shu sababli kooprjdatafigad: NI ng oraliqg tayanchlarini

takomillashtirish, ularning shakli, konstruktiv yechimi va - tayanchlarning seysmik bargarorligini oshirish;

material sarfini optimallashtirish talab etiladi. Monolit - monolit temirbetonning afzalliklaridan maksimal

temirbeton texnologiyalari rivojlanib borayotgani ushbu foydalanish;

inshootlarda yangi konstktiv imkoniyatlami yaratmogda. - konstrukiv shakini optimallashtirish orgali material

Monolit  tayanchlar ~ yuqgori  seysmik  bargarorlik, sarfini kamaytirish;

konstruksiyaning yaxlitligi, mustahkamligi va igtisodiyligi -tayanchlarning yuk koétarish

bilan ajralib turadi. _ ) , -ekspluatatsion davomiylikni t
Shu bilan birga, kooprik t aggefinbx@rhedds U2 iva mafidradningifndy iskiaki s h d a

andanaviy yondashuimamatjghar oko%ipBKh@&Mon®Psharoitida, Xususa

bermaydi. Shuning uchun oralig tayanchlarning zamonaviy, p g ¢ | gan hududl ar da kooprik i

konstruktiv va igtisodiy jihatdan magsadga muvofiq masalalarining dolzarbligini asoslaydi. V.N. Smirnovning

AWhttps:// o000 @D.D4deA 0
b®https: // 0o-006#H.6YYX O

/[ 0-00 8B&.BWrYd 0000
/[ o-D0OND.B/BIrEgY 0000

000 ttps
000 ttps
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tadgigotlarida fazoviy temirbeton tayanchiarg yuklanish

ostida deformatsiyalanishi, ularni hisoblash mezonlari va 1 .
optimal konstruktiv shakl |l ar y asos|l
keltirilgan.

Xal qaro adabiyotlar tahlili oralic
tayanchl arni yangi s htaglsh, v a
seysmi k taodsirlarga mosl ashg’ ““ratish
hamda qurilish muddatlarini gisqgartiruvchi texnologiyalarni
gool |l ash zamonaviy koopr
yoonalishlaridan biridir. —

Us hbu tadqgigot avtoyool e
tayanchlarint ak omi I | ashtiri shga qar*
metodik yondashuvlarga tayanadi: [

1. Analitik tahlil l-rasm. Orallqktayanchnlng birinchi varianti

Mavjud kooéprik tayanchl ari konstruksiyalari, ul arni gf
afzallik va kamchiliklari, yuklanish sxemalari, deformatsiya Kooprikning koorib chigilayo
hol atl ari va s eysshi insiplam 6 s i femirbgtanikpngtraksiygdanp, ipogat (&asm). Hisoblash
o6rganildi. nuqtayi nazaridan, tizim murakkab ramali tizimdir.

2. Uchta konstruktiv tayanch yaratish Tayyorlash wusuliga kodra tayanc

Tadqjigotda monolit temirbetondan tayyorlangan uch xil ~ konstruksiyaga kiritish mumkin
oralig tayanch varianti ishlab chiqildi. Har bir variant 600
parametrik belgilari bodédyicha

- konstruktiv murakkablik; "

-yukk o6t ari sh qgobiliyat:i

- ekspluatatsion ishonchlilik; 158

-iqtisodiy koérsatkichlar.

3. Kompyuter hisoblari

Hisobk i t ob opti mal kesim 00!
vazifasini gamrab oldi. - -

4. Igtisodiy tahlil < ~

Har bir konstruktiv variant

- beton sarfi;

- qurilish giymati;

- mehnat xarajatlari.

5. Optimallashtirish mezonlari

Variantl!l ar obzaro solishti him
sifatida 2variant tanlandi 160

240
3. Muhokama va natijalar 2-rasm. Oraliq tayanchning ikkinchi varianti
Tadgigot natijasida ishlab chigilgan yangi konstruktiv chiq?lzyllzct)g;?h ogﬁgeh ta;g\r/lilfflil fazclfvic;/ 0 ?errnilrb(la(torr]wl ng k

yechimlar quyidagi afzalliklarmhamoyon etdi:

- seysmik bargarorlikning oshishi: konstruksiyadan iborat {fasm). Hisoblash nugtayi
y qa 9 nazarldan t|2|m mura]kkab ramkr:htmmldlr [3]

-yuk kodtarish qobiliyatining

- material sarfining kamayishi;

- qurilish jarayonining soddalashuvi;

- mehnat xarajatlarining gisqarishi;

- Xizmat muddati va ishonchlilikning ortishi.

Variantlar igtisodiy solishtiriiganda 3 variant ichidan
eng tejamkori- 2=var i ant bodél i b, u 31
samarador |l i kni tadminladi.

Koo6prikning kodérib chiqgila hi
temirbeton konstruksiyadan iborat -dsm). Hisoblash 500 .
nuqtayi nazaridan, tizimmurakkab ramali tizimdir. ~
Tayyorl ash usul i ga kodr a t a anch
konstruksiyasini monolit konstruksiyaga kiritish mumkin

294

-

3-rasm. Oraliq tayanchning uchinchi varianti
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1-jadval [2] Podolny W., Scalzi J.B. Bridge Engineering

Tayanch variantlarining solishtirma jadvali Handbook: Construction and Maintenance of Bridge
o Structuresi CRC Press, 2011.358 p.
Bajariladigar Qiymati Umumiy [3] Kondratyev B.S., Tarasov A.V. Proektirovanie
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tanasi [G] Tursunov A.A. Monolit koopr

optimal konstruktiv shakllarni aniglashning hisobiy usullari
/'] fAlnshoot !l ar i Toskeat,0l®a8i 0 j urn

Uchta konstruktiv yechim bodéyicha odétkazilgan iqgtisodiy
va texnik tahlillar natijasida-gariantning eng maqgbul opora Mual li fdiagsi ada* rga "1 u.

konstruksiyasi ekanligi aniglandUshbu variant material .
sar fi bo6yicha tejamkorligi, Iﬁgmmﬁm?na]bﬂuitautbﬂrsqi ymatining

pastligi va individualloyihalangan konstruktiv shaklining

samaradorligi bilan ajralib turadi. Toshkent davlat transport universiteti

Taklif etilgan opora konst rNghopbgey AKpO6Riighlrank Via t $o61
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materiallarning optimals ar f | ani shi ni tadminl aydintygpsgy / 000 @D B
mehnat xarajatlarini kamaytiradi. Shaklning konstruktiv Mirzayeva Toshkent davlat transport universiteti
ustunliklari oporaning seysmik bargarorligini oshirib, uzoq A K C; Otp riklar va tc
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Olingan natijalar asosida-&riantli monolit oralig %Wt;\%idéz& Tel.: +998 93578301 ‘
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Subsidence of the railway track embankment at the boundaries of water
pipelines

S. Djabbarovi®?, E. Abdualiyevi®P
Tashkent Stat&ransport University, Tashkent, Uzbekistan

Abstract: The article investigates the impact of water pipeline malfunctions on railway embankment para
specifically examining the effect of soil moisture on the deformation (settlement) of bot
embanknent and the water pipeline itself. To solve this problem, the finite element metho
employed, and multiple variant calculations were performed using Midas software. The study dett
and compared the deformation (settlement) of the embankmenta@dpipeline for two types of so
moisture, embankment heights of 2, 3, 4, 5, and 6 meters, and a combination of three types of Ic

Keywords railway, water pipes, earthwork, moisture, settlement, deformation

Suv o‘tkazuvchi qtuevnmirrl ayro ‘clh eigzair aysd rd ap o |

Djabbarov S.T.1®, Abdualiyev E.B.!
Toshkentavlat transport universitefroshkent O abekiston

Annotatsiya: Magol ada temir ytsol | ardagi suv BBoOtkazuvch
parametrlariga tabdsiri, Xususan grunt naml
deformatsiyasiga(chsoki shi ga) tadsiri tadaq
foydal anilgan btélib ksadpt wrairy atna d mi rha tsiodba
gruntni ik ki X il namligi, kts6t arma ktsorini
turdagi yukl ani shl ar kombi nat si yasi uch
def or mat s i )amiglangancvé dg/oslanganh i

Kalit so Aar: Temir ytél, suv ftsé6tkazuvchi quvurl ar, yer

1. Kirish

Hozirgi vaqgt da yool ovchi t ashiyselr h gjomiontinomishi ngsh,ktsoétar uvech,

poyezdl ar tezligini k o0 6t ar ipssayishigaeolib keladr [&78h t xavfsizligini

tadminl ash maml akati mi mi z transport infratuzil masini,

Xususan yuqor i tezli kdagi tezr-niAda%iglatlar mag[éﬁlﬂirallvarini

rivojlantirishda ustuvor masalalardan hisoblanadi. Barcha
toi fadagi poyezdl arning ravon,métgémegiyaz va xavfsiz harakti
- X A

tadéminlash sohaning doimiy vazifasi I sobl anadi hamda
temir yts0 | transporti infraq—g;nil(m@%i@rpiizbiirvam§épm%%10tno
_bu2|l_|shla_r5|z ishlashini tahg gil adi [ 1 . 2] . cﬁLHcﬂidﬁosiE/ Sliarmi (Mo?fe?o‘dan tushayotgan yuk

il zining muhim elementi b Gyhhtid feh osti Sgfukt) galdminike famigiColtishi va
guvurl arning téz funksional bVoath'qfa""llaafr)' Nt a2 PUtiUn mad Atk as i kb
davomi da tsoliq bajarilishioghdni HAAMKkBIEHS MharZodTalfa oSMYani b
6t kazuvcechi quvurlardagi no gfifahihgkahamifaliligini SofsfitiristPv@ hnRilbsh Bchun,Ni N g
ekspbat at si on ishonchl iliga idfiSchekidvdhi shaltidr defitiigon ufhdinliySHsobldsA | z ar b
hisoblanadi. Temir yooll ardamndidigaded !gatdt ImatenshiikSeksPerimeifadli- amBigat 0N v
temirbetonli suv o6tkazuvechysp@uygk! aratiyhd datUuumvik @ 8 &kt okoar zi unv

tarqalgan  shikastlanishlari ~ va  deformatsiyalariga  quyurlar chegarasida yer polotnosini ustuvorligini aniglash

yoriglarning paalarning oohilishi,s hi ;3830 hashni C statik tarzda yech
quvur bob6gbéinlari wva bosh dhaSallarAi febhishdl dlyid&gluSufakdhnSoydalanifad: md @
giyshayishi,  gidroizolyatsiyaning  buzilishi,  bosh - chekli muvozanat usullari (CHMU);

gismlarning yemirilishi, quvur atrofidagi gruntning yuvilishi - chekli elementlar usullari (CHE.

kiradi [3, 4,5]. Mexanik masalalrni yechishga asoslangan chekli

Suv s6tkazuvchi quvurishar da eynhthrd LisBir Titetidtiv PyBriddiuv Priséblanadi.
va uning oqlbatllda gldr0|zolyat§|yan!ng buzilishi yer _ Kuchlangardeformasiyalangan holatning hagigiy tasviriga .
pO|.0t”nOSI gruntining namil '_gt,RbéroiSmi's,smi'ggaf")v eta%z b&E&VDE&RT dRk o
ularning fizikme x ani k xususiyatl ari nigdRf Aish&an LstuMigind i@ tadl. AfHbEHEU dan

a8https: /00CO® BF AW /
b https: /Q0®® KBIB. .6 0Y
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foydal ani s h, 00z navbatida,
cheklanishi, natijalarningbibb i ri ga t oo6go6r i k
muammol ar va bir qgqator kamch
qilib, murakkab masalalarni hal qgilish jarayonida turli x
yondashuv kombinatsiyalaridan foydalanish magsadga
muvofiq [11,12].

Keyingi vaqgtda chekli muvozanat, hamda chekli
elementlar usullaridan foydalangan holda turli geotexnik
masal al arni yechi sh
dast ur iy ishlab ahigildn Mazkuraadgigot ishida
chookishlarni hosil
NX dasturiy kompleksida yaratiigan modelda amalga
oshirildi.

Boshl angdi ch ma 6 bajanslo tichuar .

boshl angdi ch ma 61 u mo t déxmkr guyi da kel tirilgan t 1-jadval
topshirigga muvofig gabul gilingan: Materiallarning asosiy geomexanik xarakteristikalari
1. B - temir yol yer polotnosi asosiy maydonchasi Yer o _ Yer Yer
kengligi(1-rasm), 7.6 m ga teng deb gabul gilingan; olotnosi (Fehliklishaalanis| 0 ining Polotnosini Puasso
2.P0irel sga bir o06qdamasm)us h adJlJJhﬂQr”ﬂnE by QUG Mg (iR, [deformatsiy; koett.
25,5 t/o06g ga teng deb qgabul| admi i|¥V§a noad kN/m2 m?f:\l:/“'fdef’ 8
3. Hko&vat mama -tmsn) 20m30gi (F— 5 3 2 5’“ 5
m; 4,0 m; 5,0 m; 6,0 m ga teng deb gabul gilingan.
| shda kooé6tarma balandligi b%P%hn Har?® ¢i1%ven?9 %7 | 5 ta
model kodérib chiqgilgan. Har b'?OrOIﬁ‘oldelgba yuis ! andgssod | basli bil a
farqgl anuvchi 3 tadan tei s o b-YE&0 h g gt | mavi—ud o6
og6irligidan, bitta iz bodyi ’h,"ags‘o/ uisll ami sh 12a |i 96000 t 833z body
yuklanish) As0s 195 28 19 70000 | 0,32
_ . J Quvur 25 - - 27500000( 0,18
— " N 3. Muhokama va natijalar
; N Temir yobél yer pol otnosidagi
chegarasida chodkishl@rnabdiorsi |
darajasini baholash uchun, grunt massividan shaxtshda
fikesi b olingand 3d model-ni ng ma
rasm)
A
1-rasm. Umumiy hisoblash sxemasi ;
Hisob-kitoblarni amalga oshirish uchun gruntlarning J
meyoriy hujjatlarga muvofiq gabul gilingan xususiyatlaridan —
foydalanilgan, Grunt materiali@i belgilash uchun Mer
Kulon va plastik masalalarini, beton quvur uchun esa efastik
elastik modeldan foydalanilgan. Grunt materiallarining 3
turi (asos, kootarma koodérinishi va ball a:
va temir beton materialining bir turi (quvur) ajtgan.
oo 2 P2 pi2 i;l
3-rasm. Modelni hisoblash sxemasi:& o * dal ang
@ @ girgimi,b-3 D ko’ ri ni shi
Grunt | i bl okining gabarit 00|

bt

—L

1-napranT at G
2-napuant o wm G

2rasm. Yukl amal arni tagsi mla

Koot ar ma sugl enok gruntl a
gruntdan, asos tabiiy holda yotuvchi suglenok gruntlardan
tashkil topgan. Suvga tody
suglinkal:i kodétarmani ng bir

chigilgah: @mum aambginipga rhegoriy gignialy I8%tva ni ng

reimlamgas | gruigtd 28%.k Quyidagi jadvalda ushbu

matariddldrréng xususiviatiarnkeltirilgamn.6 | i q .
Dastl abki madél umot | ar

tipik muhandislikgeologik uchastkalar asosida 3D model

qurildi. Modelni kalibrlash va hisoblash toeelologiyasi
temir yool yer pol ot nosi
chookish va asos bil an

kamayi shi tamoyiliga
yumshaydi va Edef, kamayadi.

Quyida 18 28% namlik diapazoni uchun mos tagsimlab
dHriadi va lijadeatdan Keltirilgan.

balandligi) mos ravishda 70 x 30 x 24.8 nmtashkil etadi.
Ishlab chigilgan model tetraed shaklining hajmiy (3D) chekli
elementlari bilan approksimatsiyalangan. Balandligi 2 m
bo6l gan kobét ar ma
modeldagi chekli elementlarning umumiy sonB78722,
tugunlar soni- 709 ta (3rasm). Xuddi shunday sinov

Shunday
asosi da

suv o
sinovl ar
i mk on i n oshirildiadefaiymatamimamlik ksaighipbilaa dastiksmodula t | i
bogél ab,
gi | uvechi chigaraman &dernikadd adatdd mamitk oMishDdgnst GT S

kodrinishida

model | ar i bal andl i gi 3.0, 4.0,
Boh)tnc@mr@ bmhqa konstwksnyadﬁp wchun hamgurllgan
da gru
erlepné%ﬂar va uf%l%r sé)nfj‘ﬁﬁv&lda ké”?l@&go all
inganl i giga bogéliq hol da
necht a variantl ari koorib
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2-jadval

Yo'l polotnosi modell ar
Ko 6 t| Gruntli asos blokining . -
Tr/ ma 06l chaml a Miqdori, dona
r balandli | uzunl | kengl | balandl | eleme | tugunl
gi, m ik ik ik nt ar
1 2 70 | 30 | 238 | 3"37%| 70000
41287
2 3 70 30 24.8 76888 -
0 7-rasm.Quvurning Z o‘q bo‘ylab
3 4 70 | 30 | 258 | *53%0| 84130 (Z max= 2.41141 sm)
49878 Huddi shunday hisoblar yuqorida keltirilgan
4 5 0 30 26.8 0 92517 boshlang ch madél umot |l ar ucghuotn ham
54602 | 10052 namligining 2 kdrsatkichi bdyicha natijalari 3 va 4-
5 6 70 30 27.8 . .
5 3 jadvallarda keltirilgan.

Kuchlanishdeformasiya holatining statik hisoblari S 3-jadva}I
chekli elementlar usuli yordamida amalga oshirilgan. Chekli Grunt n‘ amlig I 18% b. o'lganda
elementlar usulini qo’llashda hisoblanayotgan sohaning 5 ko'rsatk ', chlari, sm
kuchlanishdeformasiyalanish holatiga oid chegaraviy E _ ) | Kodtarma ba
masala yechimi tenglamalar sistemasining ragamli %2 Kodrsatki 2 3l als|s
yechimiga keltiriladi: >

[K{u} = {F} 1) — p . 0150, 0,| 0,1 O,
bunda[K] - bikirlik matrisasi; = p o oY 9 2026|323

{u} - tugun siljishlari vektori; - 91412 |7

{F} - yuklanishlar vektori. ~ |koétarmani |12 L)L)z 2

MIDAS GTS NX dasturiy kompleksida quyidagi fizik ; booyl ab kol 9 612 612 ‘;9 %2
kodérsatkichl arnni ani gl ash ujc hsu mater T alrhb@ T T 9o o1 ! i X il
chizigli-elastik va nochizigtelastik modellari amalga o |Quvurmning | 02 0| 12| 14
oshirilgan: - bodylab si| sl sle6 | 2

-kodétarmaning X va Z o06gqi boﬁylab SI.|n|ISh,:IIO 1, | 1, |1, | 2

-guvurning X va Z o0o6qi boéylabgsgiggi:%(:osrﬁii.j 9 | 42| 74| 74| 40

Bal andligi 4,0 m boo6l gan 0¥ tlar m 00rinilshjdalfidyodl
polotnosi uchun yugqorida kel tBrlikhgw@d mhhiz(io%|Ro®@r|ValtOkli chl arn

i 5y - St a : 65 | 3 A
ani gl ash bodyi cha hi sob7t ash Ihsca bdogyll apikofmo’s 4Pa§? %oh‘l%ecl 4
rasmlarda keltirilgan. cS - 38904 |4 5 |5

© o EO‘?tf"?aE" 9 |32|76| 27|71

=] _8-, ooy a O | 3 4
_EZ | Quvurning | 0204 °0.1°0, ) 0.1 0,
58 |bobylab sil| 4 [W0]14|18]19
°§ T T2 s
T3 Quuurning 1T 13| a1 e | 08
6 4 3 9
. ‘. ; 3510, |0,] 0, |0,
bol ¢l akk &&qic fblo§th7 20| 26| 511 =6

o |kod6tar mani |
‘;’E 4,42 Z 5 g 68
S ISHESH R EI I
%’ 8 9 6 8
© . 0,14 0,| 0,| O, | O,
_3|Quvurning |51 5| 18| 23| 25
“‘.5 booyl ab si | 5 9 4 3
ic Quvurnin 2552|8313
' N I 3] 79| 04| 04 | 56
Srasm.Ko‘ t armaning Z o‘'q bo‘lyl a®°d¥ i3l i 4| 6|6
(Zmax=4.8163 sm)
6-rasm.Quvurning X o‘q bo‘ylab siljishi
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4-jadval Innovative technologies in construction Scientific Journal
Grunt namligi 28% bo‘l gamRda 4hi"s BhOgalgh 100
ko‘rsatkichlari, sm [ 4] [ YOBBOWKGISD H©. U., dBHEOM] J
g'_ Koétarma bal s Bdte 2 zzGGdEdte 2Adz SOtedB3SOdHO
S5 K orgatkichlar Mo ALCOLEZOoYd YEkoEtedzOtedzddze Isj n
3 2| 3| 4|56 O6zbekiston Respublikasi Favqul
- Koot armaning 0,10 |0 |0 [0 Ak ade mi ya s-portlashyxavisgli@if imiyamaliy
S |boéylab koo 2|20 26323 elektronjurnai 2023 -~ 1 "-194 (13) 189
¢ i i ‘21 ; Z [5] Djabbarov ST., Abdualiyev E.B. " Uzbekistan
— | Kodtarmaning o3| e |15 |49 | 92 railways" JSC TashkerByrdarya analysis of the technical
o |bodylab kodec o | ;7| | g |g condition of wateconducting pipes located on the railway
> ) o, [o [o [o [o network Results of National Scientific Research
Sl gttt X s o7 | os |12 | 14 International Journal2 0 23 -~ 2414 5) , 412
o 516 |8 |6 |2 [6] Altunin V.I., Hydraulik Resistance of a Helially
S Quvurning Z ib ‘11’2 %;1 ié 4216 Corrugated Metal Pipe Culvert/ V.I. Altunin, O.N. Chernikh
x siljishi 9o l2 |o |2 |a /I Power Technology and engineering, Volume 50, Issue 2,

July, 2016- . 125129

[ 7] ARJtein, . ] . ] tesedesL deso
oHBftetsf M dz" R Is toj¥Bts te dRO Y G U J Isds A3
Kod6t armani ng ﬂ'tSStGJ)]HJdZCfQ inI’]quIZOlSqu'tSdZdZtSG'tS n
bodklodlhishi R. | . Jouddzdzd © 59 . DOI
https//doi.org/10.15593/24111678/2022.03.09 1
U te O dzf futte@lsiz §f Stels dz' MtssteBy § dd W .
20220 © d.w. i8P9

[8] Mekonnen A., Teklebrhan AModelling the

Koot ar mani ng
bodéyl ab kodc

bi

Quvurning X
siljishi

Yodél |l ardan
yuklamasini hisobga olgan hold

Quvurning Z

siljishi o |2 ‘1‘1 b I influence of sukgrade material parameters on the response
= oo To To To of railway line under moving train load¥ Journal of
m X 06qi bo6yllas| 40 | 46 | 46 | 57 Vibroengineeringi 2017.7 Qabul gilingan: 5 iyun 2017;
g | kootarkmamdmigl g0l 4 | 5 |3 |, gayta koérib chigilgan: 18 noya
© 32 Koot armaninal >[4 5 5 |8 noyabr 20171 DOI: 10.2159%ve.2017.18725.
25 |booyl ab koo a6 o1 | 39 |39 | 41 [9] Hermanns L., Fermandez J., Alarcon E., Fraile A.
o 1|9 [8 |8 |2 - ; ;
S Effects of traffic loads on reinforced concrete railroad
f‘_cfn Quvurning X 2’4 2’6 (1)’9 (1)’9 gé culverts // Proceedings of the Technical University of
c @ | silishi 7 1s |2 |2 |9 Madrid. i Madrid: UPM, School of Industrial Engineering,
=c . 2 12 [2 [3 |3 2017.
_ gljlijsr\:i urning Z \g5 |79 |94 |45 |56 [10] Bian X., Cheng C., Jiang J., Chen R., Chen Y.
1 16 [8 |9 Numerical analysis of soil vibrations due to trains moving at
critical speed/ Soil Dynamics and Earthquake Engineering
I 2014.71 Qabul gilingan: 30 mart 2014.
4. Xulosa [11] Galvin P., Dominguez J.Experimental and
Model l ashtirish natijal ar i numerigal anaybkek iofl vibratiens induced kyohégreesiat di ki ,

ko6t arma tanasidagi

naml ani sh miqgdori ga

grunt ni rtrgins ®n thg GorsldibMalagaulikel/ &ail Dynamicgandint ni ng
gar ab o &Earthguake Engineerilg2a0HitVol.2% No. 4 Rg.an d a
koéotarmaning vertikal booyi ch fl2] &alvinjPi Boméro A2, D@ringuezButly thrée t as h ki
etishi mumkin. Agar poyed yo o6l |l arni ng b idimendianal amalysisy &fn Highpeed wini tracki soili

siliish95% ga oshsa, qaramgaa r shi yoo6nal i s h dtaugure dymyie inigractiofd Journal of Sound and
o6tganda u 1,17 marta ort adi Vibrationi 2010.i Vol. 329, No. 241 P. 51475163
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Research on the thermal conductivity of products made from industrial waste

Sh. ErboeVv®?, 1. Kyrgyzov?, R. Axmedov
1 Jizzakh Polytechnic Institute, Jizzakh, Uzbekistan

Abstract: The article provides information on the condition and types of building materials produced in our ¢
on the basis of industrial waste
Keywords building materials produced on the basfsindustrial waste ,thermal insulation, energy saving, fc

concrete, aerated concrete, ashestos

Sanoat chigindilari asosida tayyorlangan buyumlarning issiglik
o‘tkazuvchanligini tadqgiq qi |

Sh. ErboyeV®, 1. Qirgizov?!, R. Axmedov

izzaxpol i t exni ka instituti, Jizzax, Obzbel
Annotatsiya: Magolada yurtimizda sanoat chigindilari asosida ishlab chigarilayotgan qurilish materiallarini xo
materiallarinig turlari. todgo6risida maél um
Kalit so Aar: Sanoatchigindilari asosida ishlab chigarilayotgan qurilish materiallari, issiglik izolyatsiya, ene
tej ash, kodpi kI beton, gazabeton, asbests

1. Kirish

Jahon bodyi cha avtomobi |l quyrcidllilsahr i o b madé lklad midlaigh k e nigmp o r
iqtisodiyotining rivoj |l ani s hespdldikamipga hkirim kelayotgan qudlighn anagtatiallayia n
infratuzilma inshootlaridan biridir. Shu bilan birgalikda import hajmini bir necha barobar kamaytirish imkonini
yool |l arni |l oyi hal ash, qur i s hbeniaHozrd laupdh ham mazkurssohgdagi islohatlar gasom| a r i

Hozirda qurilish ashyolarini tayyorlashda sanoat va ettirilishi natijasi da, oGz |
gi shl og xod6jaligi i kKki |l amc h iPrezidensing 2019 yd 20rfeivraldags «Quriish matehallaji ar ay o r
katta migdorda energiya va xom ashyo zaxiralarini tejashga  sanoatini tubdan takomillashtirish va kompleks rivojlantirish
ol i b keladi. I kkilamchi r e s ucherdt aardrbii rfloayrdia | t4098sprih rgaecsi igaba & @il t P €
uchun ekologik, igtisogt va texnik talablarga javob berish gilinganida ham kodrish mumkin
kerak. Shu sababli, ul arni ng OtGamhkirbil i s oadokk janayitl fadivate k @kt &
ekol ogi k tozaligi booyicha tagaitilabiskgOiasahabdtqur idloilzamad
hisoblanmoqda. etildi va alohida vazifdunktsiyalar belgilab berildi. [1].

Sanoat chigindilaridan foydalanib qurilish materiallari OGzbekiston respubl i REBBGI Prez
ishlab chigarishatrofmubhitning ifloslanishi muammosini yillar davrida OGzbekiston re
hal yeti shga kot@makl|l ashadi igtas adiiywdtnga lodt i sihl sn r dtaengi yas
bo&l gan foydali yer maydonl ad44ir/maroridaguritish materiatlari ishlab dhigasish sohmdsidan i y a t
yaratiladi [1, 2, 3]. guyi dagi masal al arga todxtalib

-qurilish materiallari ishlab chigarishda ikkilamchi
: : : resurslar va sanoat tarmoqlari (enetggti metallurgiya,
2. TadQIC]Ot metodikasi kimyo sanoati)ning yirik tonnajli texnogen chigindilaridan
. . . foydalanish hajmlarini oshirish;
Hozirgi kunda keng ommalashib kelayotgan qurilish quyidagi qurilish materiallar

materiallaini ishlab chigarishni takomillashtirish magsadida avtoklav  usulidan éoydalangan hOLda gazobetondar]

kodpl ab yangi l oyi hal ar h a h
chigarishni modernizatsiyalash va rekonstruktsiya qilish Vaﬁ/(t)rlgnﬁan ﬁuﬁutnl rlishlab Enf gari hsmg Saqu\}Clﬁ

tadbirlari amalga oshirilmogda. Shu bilan bir gatorda, chet ;Jn? f te ; : Z lr In ? ' ’i s ; |Oamb ycohpiqlrthm;lhr i Smha t E :)
el texnologiyalarini va investatni jalb qilish orgali samarador texnologi alarnljorl etlsh

joyl arda korxonal ar faollyatSano guﬁg Yotgan 'chlqﬁléﬂnalnng
natijada tizimda gazobeton gy anlb tBri'aI oﬁsda'lshl EF e
panell ar, polistirol a505|d% g ayﬁ”ghnmlénlng
gi smlari, tom yopma materia kLI(?gl'k lmasalal?él ﬁqﬁs‘o mt?aFnﬁ'\JlaP hat gilisH @ M9 2

chidamli gipsokarton, quruq qurilish gorishmalari, klinker, i mkonini ber adi b u esa 06z .
portlandtsement va uning turlari, sopol plitkalar, zamonaviy chigindilari migdorini kamaytiradi. '

al ak lital i kabi t h ti |
?ggygr | zfsr: :dzalralls htai rli Ildrlnp'orl b%gh%h%dt?qléhz‘rngwﬁ %ésagﬁaﬁ?oté;&%ﬁg%%g% ;;r II Ioe}tr

dhttps:// oDOoN&F.3Er1g4d 0000
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medmor iy, gurilish vV a mu h[B67d8]. s | i k yechi ml ari dan
foydalangan holda, binolarni isitish uchun energiya sarfini
kamaytirish, shu bilan birga binolarda insonlarni yaxshi
yashashi uchun qulay sharaithi yaratishdir.

Foydalanilgan  adabiyotlar /

Hozirgi vagtda qurilish va muhandislikda ekalogik toza, References
olovbardosh va issiglik izolyasiya materiallariga ehtiyoj o o
ortib bormogda. Ushbu taIabIa[lbaBdZ@lb@Zr'rkli ssinsHa, kol EBHE P

beton, gazbeton, kooépikli si®PNkbBSGUI Gb&hdkt | ds Hi g2 2 - k eurlsa{srﬁl
kabi rivojlangan makrostrukturali silikat materiallari javob 5B StelzH 59 Odad JXXI ols §, n dzts7dzts 6240d0 0

beradi . [2,3,4] 2] 1 sz tefo RMfsd L tso Odzd j tsls A
ftotsdgr h dzj dedets s d Mistetsd Isfj.dz' adz" = (
.. dlstes2dL HOL", 1985.
3. Muhokama va nat”alar [3] Erboyev S. 0, Axmedov R.A,&006r ayeva, D.
Ma G . . S K (202 {1 o] R DUIRII¢I¢I1R
agl umki , bino qur|I|sh|q.aR¢{|Ishd@Rt|dad|g,@Jn ZLdevquR] [7ot
materiallarining issiqgliKk oovtkaiquRvI hq)anU sz &%%bﬁthzts@l.aaﬁléﬁ]ﬁ
turining tuzilishiga bogo klﬂdz@dz-lj olg v kp@aly & klz\saqu'Q

materiallarning issiqglik o6t z«t UpiD @%'bk&W&GfR'As@oﬁs“}“t p'a
koorsat ki chga e gdib, uaruklgasxrqlllshg|n|CS 1]58 §84rc DRIR{(I)IU{(I)
kuchi ham kamayadi. Qurilish materlallarlnlng fizik

mexani k xossal arini oorganl lj)‘ltlbl [QM Fss

o6t kazuvchanl ik xossalari ]lesﬁs W cfzé"@ﬁdﬁ?lsafncq%) wz&s'dzaa'dz Efg

borish zarur. Materiallarning termofizik xususiyatlarini 497200

anigashs ul | ar i i ssiglik manbai /d% g t na haro nln

fazoviy odb6zgarishi o6rtasid Qg Ky or i

i ssiglik o0t kazuvchanligi Otgtﬁ% HZ dﬁ%qﬁq’dz% p'&z@i’%z% %%ZG
. . ducaon (4)2 46.

asoslangan. Temperatura maydoni uning termofizik

xarakteristikal ariga bogol 15).

; . iga %g 2]
?ngé(lgﬁPnl lhaayrootrgaatn ololzsgn;nrllnsghl da gwggé tci% r‘F g” %% (fqgil qldéd%mls

o6t kazuvchanl ik koeff|t5|yeH;‘; bil an
birgalikda issiglikga garshiligini hisoblash mumkin. [’] OCh'ItOShev'Ch E S (2016) Organlzatlonal and
structural measures to improve the prece$ operation

concrete span. European science reviewL()9 184186.
[8] CteB s @, Z . I. (2010) .
L CMYf dz2OlsOydsdzdets? fted 6 tsH dzsls d

1
Mistets jfdeR20ded € © dBZzOBGSZOted, 1, 47
E

[O] Erboyev Sh. 0., Tilavov
: materiallar texnologiyasi O6 quv qodl | anma Ji
_ . _ [10] 1 Oded § o, R. 1., & Aptdetsjo, z.
“lrasm.Namunal ar ni nagzuvchantigiva!l i k q'jtikzdz sOlsT B fydzj H s Odzd W d
issiglik qar_sh|I|g|_koeff|t3|yent|n| aniglash laboratoriya LS dzz Olsdtelzj B A flotsdzj sdz A
uskunasi va sinov uchun tayyorlangan namunalar NidzjL desHiStetsy dz 7 dBsMistse o Efdsse

Koéprikning koérib chigiladd® "ﬁﬂ-““’ %ij ‘q ‘f,‘%‘i& Oﬁ%% &Ols
temirbeton konstruksiyadan iborat -i@m). Hisoblash fngtstsgx d %E GStGlS\[J”& J iz "6 S H dats 2
nuqtayi nazaridan, tizimmurakkab ramali tizimdir. ¢ sdati § 6 Va2 g8l 24).

Tayyorlash usuliga koé6ra taya[ﬂ-@lrﬂowrﬂ@t’ru [ aswnﬁ?‘ rﬁéGrPdlelst'
konstruksiyaga kiritish mumkin ; j Ic-izlz ?ZBB ; lstsdz.dz,r A fn>i j dZJ u ci;usmtslztgtsl}[ dzf s dz
OwndlsjClsizter d s s drlsdadoy jffisSode/ /

4. Xulosa 3 I 16 GADAE, 2, 1618,

Laboratoriyada sharoitida sanoat chigindilari asosida [12] r P Odzer 5HY O . & C®Bts J
turli tarkibli gazobeton vga%9 Lf’]rquV|qi‘3s@h‘49,f @‘ﬁ‘i‘z ‘%'Z' Qlésé‘@dsy
o6t kazuvchamilnik odsgani sh b gédé%%%%étf%i i ﬁdfm%émmd%w S X
i shl ar i olib borildi. Tajrib X hla%¥iR 30 x3 x50
mm bod6l gan tarki bi mi krokr en Je’z@ﬁ?anasbRestl semlEpBd {
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