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UDC 625.84
DESIGNATIONS OF THE DESIGN AGE OF ROAD CEMENT CONCRETE

Abstract. This article presents the results of experimental studies to determine the
estimated age of road concrete. In addition, the influence of the estimated age of the
concrete pavement on the strength characteristics was studied.

Keywords: Cement-concrete pavement, Portland cement, design age of concrete,
mineralogical composition, coefficient of strength increase, alite, belite, normalized
strength, day, flexural strength.

Amupos, Typcoar KymaeBuu
KaHO. MexXH. HaAYK, OOYeHm,
Tawkenmckuil 20cy0apcmeenHblil MpaHCHOPMHbLL YHUBEPCUNEM

HA3HAYEHUSA ITPOEKTHOI'O BO3PACTA AOPOXHOI'O
HEMEHTOBETOHA

AHHOTAUMSA. B Oannoii cmamve npeocmasieHvl pe3yibmamvl IKCNePUMEHMANbHbIX
UCCNIe008aHULL NO ONpeOdeleHUr0 PAcyemHo20 803pacma 00podxcHo2o bemona. Kpome
Mmo20, U3VYANOCL GIUAHUE PACYEmHO20 6803pacma OemoHHOU NOKpblmuu Ha
NPOYHOCMHbBLE NOKA3AMEIU.

KiaroueBbie ciaoBa: [[emenmobemonHoe noxkpvimue, NOPMIAHOYEMEHM, NPOEeKMHbLU
8o3pacm 6emona, MUHepaIocUYecKull cocmas, Kodg@uyuenm Hapacmanus npoYHOCmu,
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Texnika fanlari nomzodi, dotsent,
Toshkent Davlat transport Universiteti

YO’LBOP SEMETBETONNING LOYIXA YOSHINI BELGILASH

Annotatsiya. Ushbu maqolada yo’lbop betonning loyihaviy yoshini belgilash bo yicha
eksperement tadgiqotlar natijalari keltirilgan. Bundan tashgari, beton qoplamasi
loyihaviy yoshining mustahkamlik ko 'rsatkichlariga ta’siri o rganilgan.

Kalit so’zlar: Sementbeton qoplama, portlandtsement, betonning loyihaviy yoshi,
minerologik tarkib, mustahkamlikning oshish koeffitsienti, alit, belit, me’yorlangan
mustahkamlik, sutka, egilishdagi cho zilishga mustahkamlik

Introduction

It should be noted that there is a common, but not entirely correct “concept” about
the design age of concrete: that it is 28 days.

The requirements [1] determine that the technical requirements for concrete must
be met at the design age, which is indicated in the design documentation and assigned in
accordance with the design standards, depending on the conditions of concrete hardening,
methods of erection and the timing of the actual manufacture of these structures and
products. Only in this case, when the design age is not indicated in the working drawings,
the normalized concrete strength indicators must be provided at the age of 28 days. At the
same time, it should be borne in mind that it is very important to assign the design age of
concrete for reasons of technical and economic feasibility, depending on the actual terms
of loading the structure, structure and putting them into operation.

The need for rational appointment of the design age of concrete is especially
relevant in road construction due to the fact that, according to [2], the strength of concrete
of cement-concrete pavements is assigned not lower than the Btb4.0 (B30) class, and to
ensure that the standard strength at the age of 28 days is obtained, it is necessary to use
cements of the grade not lower than M500.

At the same time, in accordance with [3], in the case of using cement grade M400,
the design age is set not to be 28 days, but 90-180 days.

Methods

The impossibility of ensuring normalized strengths, especially the tensile strength
of concrete in bending Btb4.0 at the age of 28 days using sulfate-resistant Portland cement
without additives SSPTs 400-DO0, is confirmed by the practice of building a cement
concrete pavement on the A-380 highway "Guzar-Bukhara-Nukus-Beyneu" by the
companies "GP PAPENBURG BAUGESELLSCHAFT mBH" (Germany) and "POSCO
Engineering"” (Republic of Korea), at the site "Reconstruction of the A-373 Tashkent-Osh
highway on the section 116-190 km of the Kamchik pass” by EVROSCON OJSC
(Azerbaijan), PU Alliance Capital (Denmark) and others.

Considering that the construction of the road is carried out for a relatively long
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time, and the time of stripping and loading is not such an urgent problem, the expediency
of setting the design age of road concrete 90-180 days becomes indisputable.

According to numerous studies for concretes based on Portland cements, a
significant increase in strength and especially water resistance (the intensity of which
gradually decreases with time) takes place up to the age of 180 days.

In the future, the positive effect of concrete age on its properties becomes less
noticeable. At the same time, it is important to take into account that the intensity of
concrete strength growth over time depends on a number of factors: the type and quality
of cement, aggregates, concrete composition, water-cement ratio, type and type of
additives, hardening conditions, etc.

The increase in the strength of concrete on Portland cements to a large extent
depends on the mineralogical composition of the cement.

Studies conducted at different times proved that concretes based on cements with
a high content of alite (C3S) quickly gain strength in the early stages of hardening (up to
28 days), with further hardening, the increase in the strength of concretes on these
cements is relatively slow.

The increase in the strength of concretes on cements with a high content of belite
(C,S) in the initial periods of hardening is much less intensive. However, the increase in
strength in the late periods of hardening is much higher than that of concretes based on
high-alite cements.

According to the standards, sulfate-resistant cements belonging to the class of
belite should have the following mineralogical composition: C3S-alite no more than 50%,
aluminate C3A no more than 5%, the sum of C3A and C,AF no more than 22%.

Results

According to the results of testing the mineralogical composition of cement by JSC
"Kizilkumcement" in the Ilaboratory of the company "GP PAPENBURG
BAUGESELLSCHAFT mBH" and using for the construction of the above objects, it was
established: C3S-34.1%, C,S-41.2%, CsA -2.5%, C;A +C4AF=15.8%.

Thus, when calculating changes in the strength of concrete over time, it is necessary
to take into account the mineralogical composition of cement, and the generalized
quantitative indicators of strength growth used in practice should be taken into account
depending on the type of cement.

According to [4], the data on the increase in the strength of concrete on various
cements are given during hardening under normal conditions (Table 1):

Table 1
The coefficients of increase in the strength of concrete on various cements
Type of cement Strength factor of concrete aged
7 days 28 days 90 days 180 days
Alite Portland 0,65-0,75 1,00 1,10-1,25 1,30-1,40
cements
Ordinary Portland 0,60-0,70 1,00 1,15-1,35 1,30-1,50
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cements
Belite Portland 0,55-0,65 1,00 1,30-1,40 1,45-1,60
cements

According to other researchers [5], the generalized coefficient of strength increase

7 days 28 days 90 days 180 days
0,42-0,75 1,00 1,12-1,52 1,22-1,70
The top layer of the driveway should work mainly on the bend. When M400 cement
was used as a binder in cement concrete, this resulted in a change in the design age of the
concrete from flexural strength. Therefore, we determined the design age of flexural
tensile strength of concrete designed based on local materials (Figure 1).

7
B —
= . T % 5,8
e
g / 53
g 4 / 71'7\'
2 3 (- =
G M
=
o 1
@
LI- 0 T T T T 1

7 28 56 90 120 180
Age of the concrete sample, days

Figure 1. Dependence of the design age of the flexural tensile strength of cement
concrete

According to the results of the laboratory test for the construction of cement-beton
coating of the automobile road A-380 "Guzar-Bukhara-Nukus-Beyneu" company "GP
PAPENBURG BAUGESELLSCHAFT mBH" the coefficient of growth of concrete
strength at 90 days of age was 1.18-1.70.

Conclusion

Due to the variety of factors influencing the increase in the strength of concrete
over time, it is very difficult to accurately predict and quantify the increase in strength.

However, the use of the coefficient of strength increase is a necessity, because due
to the increase in the design age of road concrete to 90 and 180 days, there are problems
associated with a delay in the acceptance of the volume of concrete work performed and
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payment.

In this situation, conditional acceptance of concrete work is possible according to
the conclusion of the laboratory using the coefficient of strength increase, partially (50-
75%) or completely.

At the same time, the accepted volumes of concrete work in terms of the coefficient
of strength increase should be considered conditional, and the actual strength of concrete
should be determined without fail at the design age (90 or 180 days) with testing
according to the standard method.

References:
1. GOST 26633-2015 “Heavy and fine-grained concrete. Specifications".
2. ShNK 2.05.02-07 "Roads".
3. ShNK 5.01.23-08 "Typical consumption rates of cement for the preparation of
prefabricated and monolithic concrete products and structures."
4. Adilkhodjaev A.l., Amirov T.J. On the issue of assigning the design age of road
concrete. "Resource-saving technologies in railway transport”. Scientific works of the
republican scientific and technical conference with the participation of foreign scientists.
TashlIT. -Tashkent. -2018. Issue 13. c.34-36.
5. Tursoat Amirov, Xojiakmal Aripov, Bobomurod Qurbonov, Matchon Tuxtayev,
Sukhrob Rakhmatov. Designing the composition of road concrete with chemical
additives. International Scientific Conference “Construction Mechanics, Hydraulics and
Water Resources Engineering” (CONMECHYDRO - 2021) E3S Web Conf. Volume
264, 2021. https://doi.org/10.1051/e3sconf/202126402049
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XypMmatiu xamkacaoanap “Al-Ferganus” nampuéru Ba “Xalqaro nazariy va
amaliy tadqiqotlar jurnali” >JeKTpoH :KypHanu Y36eKHCTOH TAbJNM XH3MATIAPH
0o3opuaa Y3MHUHT (Ao uATHHHA OONLIATAHIUTHHA MabJIyM KHJIAMH3.

Axoiin0 WMKOHMATAAH CuU3 OWpuUHUMIAp Karopuaa Gdoiaananud HIMHA
HalIPJIAPUHTU3HUA YOI STUIIMHTU3 MYMKHH.

“Al-Ferganus” wnampuérumu3 ToMoHugaH Cu3 TakauM 3TraH JapciidK, VKYB
KyJnnanMa, MoHorpadus Ba wimuil puconanapra ISBN, Doi xankapo pakamiin
uaeH(UKaTOpIapHU OUPUKTUPHIN, YIAPHUHT OJICKTPOH 3aMOHABUU aHJA03a/aru
MyKOBajap Ba HWUUIAHMAJIAPHUHT B3JEKTPOH MAKETHHM SIPATHIL, HAMPUETIA IBJIOH
KWIMHTAaH WIUIAPHU DJIEKTPOH axOopoT Hampiapuja >KOHUIAIITUPHUIN XU3MATJIapu
KypCaTuiIau.

busHuHr HaIPUETUMUZHUHT OOIIKA HAIPUETIapAaH (apKu IIyHAAKH, TE3KOP Ba
cudaram Xu3MarT KypcaraMu3 Xamjia SHr acocuiich O0u3 CH3HHUHT HIIJIAPUHTU3HU
Ammmep HaBouii Homuaaru V36exucron Mummii KyTyOxoHacu Ba Poccust Mummii
KyTyOXxoHacu (poHuiapura Oemyl Koiiamra nyHUuHrAeK, Poccust uamuii uKTHOOCIHK
nanexcu (PUHIL Ba E — library) mmardopmacura, CrossRef Gazamapura maptHOMa
acocuJa KOWIAIITHPHUILITA KyMaKIalaMus.

“Xalgaro nazariy va amaliy tadqiqotlar jurnali” ISSN 2181-2357 snexktpon
KypHATH XaM V3 (DAaoNMATHHM GONIIAMOKAA. BH3HMHT KypHanga Y30eKHCTOH
PecniyOommkacu Onuii aTTecTarus KOMUCCUSICHHUHT KyWHIard HXTUCOCTUKIapu (hr3nKa-
MaTeMaTuka, KUME, OMOJIOTHS, TeOJOTUsI-MUHEPATIOTHS, TEXHUKA, KHUIJIOK XYXKaJIHUTH,
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Tapux, UKTUCOAUET, dancada, ¢uomorus, reorpadus, IOpUIUK, IeAaroruka, THOOUET
CaHbATUIYHOCIHUK, aPXUTEKTYpPa, ICHXOJIOTHs, COLIMOIOTH (Qannapu Oyiinya MIJIIHA Ba
XOpHKUN  MyarnmudaapHUHT  (QaHjgapAaH dSpUIITaH OTYKJIApW Ba HCTUKOOILIapu
Oopacugard WIMHI Makojanapu, WIMHA TaIKUKOTIAp oJu0O OOpaéTraH OJMMIIAPHUHT
WIMHK W3JIaHUILIAPH HATHOKAJapy 3bJIOH KHJIMHAIHW. DJEKTPOH JKypHATI Xap oijga oup
MapTa YbJIOH KHUJIUHAIH.

XKypHannapaa 9b10H KMIMHAAUTAH Xap Oup Makojara maptHoma acocuga DOI
(Crossref) pakamu Oepuiaam.

HIyHUHTACK, TAXPUPUAT TOMOHHIAH:

e MakoJaJapHu cU(pATIN Tap>KUMa KUJIHIILL

® MakoJIAJJAPHU TaXpHUpJIall Ba KypHaUiap Tajabura MOCIIAI;

e MakoJajapra WIIjioB OepHIl;

® MakoJIaJApHU TJIaruaTra TeKIINPHUII;

o xopwxkaaru Hydy3mu (Scopus, Web of sciences Ba FoKOpr UMIIAKT (HaKTOPIIH )
KypHaJIapa MaKkoJJIapHU CU(aTIIA Ba UIIOHWIN YOI STUIITa KYyMaKTaIyIII
XU3MATIIAPUHU XaM KypcaTaju.

NmkonusitHu 00ii 0epud KyimaHnr!
Kyiiugaru MmaH3ujjiapra Mypo:kaaT KHJIMHT
DuekTpoH moura mamsuwim: Alferganus.ltd@gmail.com
Teaerpamm mansuwmmus : @Alferganus_ltd
Tenedonnap: (97) 100-38-88

(91) 109-05-38

(97) 337-86-00
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VBaxkaemple kojutern! CooOmjaeM Bam, 4YTO M3JaTENbCKUH 10M  «AL-
FARGANUS» u “Xalqaro nazariy va amaliy tadqiqotlar jurnali”- “MexyHapoHbIi
KYpHJI TEOPETUUECKUX Y MPUKIIAAHBIX UCCIICIOBAHUIN HaYalld CBOIO JICSITEILHOCTh HA
pBIHKE 00pa30BaTENbHBIX YCIYT Y30eKHuCcTaHa.

DTO NpekpacHas BO3MOKHOCTh OJIHUM M3 MEPBBIX OMyOJUKOBATh CBOM HAy4YHbIC
nyomukaruu. Hame wzmatensctBo «AL-FARGANUS» mnpenocrtaBisieT yciayrd 1o
MPUKPEIUVICHUIO MEXAYHApOAHBIX HHUGPoBbIX uaeHTupukaropoB ISBN, Doi k
yueOHHMKaM, y4eOHbIM MOCOOHSIM, MOHOrpadusM U Hay4YHbIM OpOIIIOpaM, CO3AAHHIO
AJIEKTPOHHBIX MaKETOB MX OO0JIOXKEK M IU3aifHOB B COBPEMEHHOM AJIIEKTPOHHOU (dopme,
pa3MENIeHUIO OMMyOJIUKOBAaHHBIX pa0OT B JIEKTPOHHBIE ITyOJIMKAIIUU.

Otnuuue Hamero W3JaTelbCcTBa OT JPYTMX U3JIaTeIbCTB B TOM, YTO MBI
IPeIOCTaBIIsieM OBICTPhIE M KaUYeCTBEHHbIE YCIIYTH, a TJIaBHOE, OECIUIaTHO pa3MeniaeM
Bam pabotel B HammonanpHoil OuOmmoreke Y3Oekucrana um. Anumepa HaBou u
OKa3bIBa€M ITOMOIIbL B pa3MEIICHHH Balied padoTel B Poccuiickoil HalMOHAIBHOM
OoubmmoTeke, a Takke Ha miatdgopme Poccuilckoro MHAEKca HAyYHOTrO LUTUPOBAHUS
(PUHII, e-library) o6seruuth pasmerieHue.

CoBmecTHO ¢ DepraHcKkuM MOIUTEXHUYECKHUM HHCTUTYTOM 3aIllylI€H ITPOEKT
ANIEKTPOHHOI'0 HAay4yHOro xypHaia «Xalqaro nazariy va amaliy tadqiqotlar jurnali —
International Journal of Theoretical and Practical Research. MexmyHapoaHblii skypHai
TEOPETUUYECKUX U MPUKIIATHBIX UCCIETOBAHUIN.

Muccuss Hay4dyHOro OSJICKTPOHHOTO JKypHalla HalpaBlieHa Ha PpPa3BUTHE
HallMOHAJIBHOU U 3apy0exHON Hayku, oOecrieueHrue oOIIe0CTYITHOCTU TEOPETUUECKUX
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MO3UIUN H MMPAKTHYCCKUX PC3YJIbTATOB IIPUKIIAIHBIX ncciaenoBanui. B KypHaJIC

MPEJICTABIICHBl CIEAYIOIIME CHEUUAIBHOCTA BpICIIEH AaTTEeCTallMOHHOM KOMHUCCUU
Pecniybnuku Y30ekucradn mo (u3uKe U MaTeMaTHKE, XMMUHU, OWOJIOTHUH, T€OJOTHH M
MUHEPAJIOTUHU, TEXHUKE, CEIbCKOMY XO3SUCTBY, HMCTOPUHU, dKOHOMUKE, (uiiocodun,
¢bunomornn, reorpaduu, NpaBy, MEJATOTUKE, MEIUIIMHE, apXUTEKTYype, MCHXOJIOTHS,
couuonorud. JKypHan myOJMKyeT HaydyHbIe CTaTbU OTEUYECTBEHHBIX M 3apyOeKHBIX
aBTOPOB O JIOCTHIKECHUSIX U MEPCHEKTUBAX HAYKH, PE3yJIbTaTax HAYYHBIX UCCIETOBAHUM
YYEHBIX, MPOBOJSIIMX HMCCIEAOBAaHUA. DJEKTPOHHBIN KypHaJl WM3JAae€Tcs OAWH pa3 B
MECHILI.

Kaxmoii crartbe, OMyONMKOBAaHHOW B J>KypHalle, Ha KOHTPAKTHOH OCHOBE
npucBauBaercs Homep DOI (Crossref).

Takke U31aTeIbCTBO OKA3bIBACT YCIYTH MO:

* KQUECTBCHHBIN MEPEBOJI CTATEM;

* peIaKTUPOBAHUE CTATEH U alanTaius K TpeOOBaHUAM KypHAJIa;

* 00paboTKa cTaTeil;

* MpoOBepKa HayyHbIX paboT (cTtareil, y4yeOHBIX mOCOOM, MOHOrpadui,
JYCCepTaluii U JIp.) Ha TIaruar crarei;

* OKa3bIBaeT HHPOPMALIMOHHOE OOecreyeHne MyOoIuKaIuil cTaTell B MPECTUKHBIX
3apyOexHbIX KypHanax (Scopus, Web of Sciences u »*ypHajlax ¢ BBICOKMM HMITIAKT-
bakTopom).

He ynyckaiiTe BO3MOKHOCTD!

IHoxanyiicra, CBAKMTECH C HAMU:

OuekTpoHHbIii aapec: Alferganus.ltd@gmail.com

Ham aapec B Teserpamm: @Alferganus_Itd

Tenedonsr: (97) 100-38-88

(91) 109-05-38
(97) 337-86-00
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Kurpayanidi K.I.,

Issues of innovation and
innovation management in
the context of economic
transformation: monograph
/ Kurpayanidi K.I.,

edited by M.A.lkramov. —
Fergana polytechnic
institute. AL-FERGANUS,
2022. — 280 p.

ISBN 978-9943-8579-2-6

DOI: https://doi.org/10.5281/zenodo.7220693
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Kypnasitnuau K. n.,
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ISBN 978-9943-7706-9-0
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masjium

uyHanuwiaapu oyiiuua
VKye-ycayouii
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O°‘zbekiston
Yu.Yu., Yusupov Respublikasi Oliy va o‘rta
S.M.Mexatronika asoslari, "@xsus i@’lim vasirligi

. huzuridagi Oliy, o‘rta
Darslik/ - E.T.Mamurov, .‘c.c va professional
Yu.Yu.Xusanov, ta’lim yo‘nalishlari
S.M.Yusupov - Farg‘ona: bo‘picha  o‘quv-uslubiy
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