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Muccusi u cTparernieckue 3a1aum

K 2130 rogy HayuHo-uccnenoBarenbckas 1abopaTopusi MOCTOB U MH)KEHEPHBIX
coopyxenuid BHTY craneT ieHTpOM mepe1oBbIX TEXHOJIOTUH B 00J1aCTH
JTUAarHOCTUKHN, MOHUTOPUHTA U SKCIUTyaTalluy UHKEHEPHBIX COOpYyKeHuM. Mcrnonp3ys
VCKYCCTBEHHBI UHTEIJIEKT, aBTOHOMHBIE CUCTEMBI U MAaT€pUAJIbI HOBOTO MOKOJICHHUS],
nabopatopus Oynet obecrneunBaTh 0€30MaCHOCTD, J0JITOBEYHOCTH M KOJIOTHUECKYIO
YCTOMUYMUBOCTh HHOPACTPYKTYPHI, BKIFOYAsT MOCTHI, ITyTETPOBOJIbI, TOHHETU U IPyTHE
KJIFOUEBBIE JIEMEHTHI TPAHCIIOPTHOU CETH.

OcHOBHBIC HANIPABJICHUS AEATEIbHOCTH

1. lnarHocTrka u 00ClIeIOBaHNE WHKEHEPHBIX COOPYKEHUN

* Mcnionp30BaHnE NHTEIUIEKTYAJIBHBIX CEHCOPOB U IPOHOB /I aBTOMATUYECKOTO
MOHHUTOPHHIA COCTOSIHUSI MOCTOB, TOHHEJIEU U IPYTUX COOPYKEHUU B PEATTLHOM
BpeMeHu. CeHCOophl OYIyT BRISIBIIATH OTCHIIMABHBIE TIPOOJIEMBI, TAKUE KaK
TPEIIHUHBL, ©3HOC WJIM KOPPO3HUsl, U aBTOMATUYECKH OTIPABJIATH JAHHBIC HA
LEHTPAIN30BAaHHBIE CUCTEMBI JIJI1 aHAJIU3A.

* ABTOMaTHU3UPOBAHHBIE CUCTEMbI TUArHOCTUKH ¢ puMmeHennem NN nis
peIcKa3aHusi OCTATOYHOTO CPOKA CITYKOBI COOPYKEHHUI U OIIEHKH HEOOXOIUMOCTH
peMonTa. Takue cuctembl Oy IyT HHTETPUPOBAHBI C JAHHBIMH O BHEITHUX (PaKTOpaX,
Hanpumep, IMOrOJHBIX YCIOBUSAX U HATPY3KE HA KOHCTPYKLIHH.

2. MouuTOpUHT 1 0€301MaCHOCTh B IKCILTyaTaIluu

* ['MoGanbHBIE CHCTEMBI MOHUTOPUHTA, OCHOBAaHHBIC Ha OECITUIIOTHBIX JIETATEIHHBIX
amnmaparax u po0oTax, i MOCTOSTHHOTO HAOIIOIEHHUS 32 COCTOSTHUEM KITFOUEBBIX
00BEKTOB HHPPACTPYKTYPHI. ITHU CUCTEMBI OYAYT aBTOMATHIECKU aHATU3UPOBATH
JAHHBIC U PEKOMEHIOBATh MPO(HIAKTHYECKUE MEPHI IS MPEOTBPAIICHUS
ABAPHUMHBIX CUTYaLIUH.

e JInHaMUYECKOE PETYINPOBAHUE IKCILTYaTALIMOHHBIX HArpy30kK ¢ moMmouso 1M,
KOTOPBIN OYJIET aIanTUPOBATh PEKUM IKCIUTyaTallud COOPYKEHHM B 3aBUCIMOCTU OT
BHEITHUX (PaKTOPOB, TAKMX KaK TPA(PUK, MOTOAHBIC YCIOBHSI M CTETICHh H3HOCA.

3. Pa3paboTka HOBBIX MaT€pUATIOB M TEXHOJIOTHIA

* KOMNO3UIIMOHHBIE MATEPUAJIBI C CAMOBOCCTAHABIIUBAIOIIMMHUCS CBOMCTBAMU JJIS
MIPUMEHEHHS B CTPOUTEIBCTBE U PEMOHTE MOCTOB, ITyTEIPOBOJAOB U TOHHEJIEH, YTO
3HAYUTEIBHO YBEJIUYUT I0JITOBEYHOCTh M CHUZUT PACXObl HA OOCTY>KUBaHHE.

» HoBble criocoObI peMOHTa ¥ YKPEIIJICHUSI KOHCTPYKITUH C UCTIOJIb30BaHUEM
IKOTEXHOJIOTUH, TAKUX Kak Ouopasziaraemple J0OABKU M YCTONYHBBIC K IePopMaIiusam
MaTtepualbl, pa3padaTbiBa€MbIE C TOMOIIbI0 HAHOTEXHOJIOTUA U HCKYCCTBEHHOTO
VHTEJUICKTA.

4. DKoJIOrM4ecKasi yCTOWYMBOCTh M1 MHHOBALIUH

* Pa3zpaboTka «yMHBIX)» MOCTOB U ITyTEPOBOOB, KOTOPHIE UCITOIB3YIOT
HKOJIOTUYECKH YHCThIC UCTOUHUKHU YHEPTUU I COOCTBEHHOW TMarHOCTHKHU U
MOAJEPKAHNS HOPMAIIBHBIX 3KCIUTYaTALMOHHBIX YCIOBUM.



* MnTerparus ¢ TopoACKOr SKOCHUCTEMOM: MOCTHI M IPYTUE COOPYKEHUS Oy YT
UMETh BO3MOXKHOCTb B3aUMOJICCTBOBATH C TOPOJCKOM HHPPACTPYKTYPOH ISt
MUHHUMU3ALUU BO3ICHCTBUS HA OKPYKAIOIIYIO CPEAY, BKIIIOUAs HCIIO0JIb30BAHHE
COJIHEYHBIX TIAHEJeH, CUCTeM nepepaboTKH BOJIbI U MHTEIUICKTYyJIbHBIX CHCTEM
yIpaBiIeHUs TPAPUKOM.

3akiouenne

Hayuno-uccnenoBarenbckas 1abopaTopusi MOCTOB U MHKEHEPHBIX COOPYKEHUN
BHTY B 2130 roxy Oynet He TOJABKO IIEHTPOM JIMaTrHOCTUKHU U PEMOHTA
UHQPACTPYKTYPBI, HO ¥ IPUMEPOM TOT0, KaK NIEPEIOBbIE TEXHOJIOTHH, TAKUE KaK
MCKYCCTBEHHBIN MHTEJUIEKT, aBTOHOMHBIE CUCTEMbl U MHHOBAIIMOHHBIE MAaTEPUAIIHI,
MOTYT PaIuKaIbHO U3BMEHHUTH MOJX0/IbI K CTPOUTEIBCTBY, IKCIUTyaTalluu U
0€3011aCHOCTH MH)XXEHEPHBIX COOpyKeHui. Jlabopatopus OyAeT urparh KIOUEBYHO
POJIb B CO3/IAaHUU YMHBIX U YCTOMYUBBIX HHPPACTPYKTYPHBIX OOBEKTOB, OTBEUAIOIINX
BBICOKMM CTaHAapTaM 0€3011acHOCTH, Y(PPEKTUBHOCTH U SKOJIOTHH.
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Mission and strategic objectives

By 2130, the BNTU Research Laboratory for Bridges and Engineering Structures will
become a center for advanced technologies in the field of diagnostics, monitoring and
operation of engineering structures. Using artificial intelligence, autonomous systems,
and next-generation materials, the laboratory will ensure the safety, durability, and
environmental sustainability of infrastructure, including bridges, overpasses, tunnels,
and other key elements of the transportation network.

Main areas of activity

1. Diagnostics and inspection of engineering structures

* The use of intelligent sensors and drones to automatically monitor the condition of
bridges, tunnels and other structures in real time. The sensors will detect potential
problems such as cracks, wear, or corrosion, and automatically send data to
centralized systems for analysis.

» Automated diagnostic systems using Al to predict the remaining service life of
structures and assess the need for repairs. Such systems will be integrated with data
on external factors, such as weather conditions and structural stress.

2. Monitoring and operational safety

* Global monitoring systems based on unmanned aerial vehicles and robots to
continuously monitor the condition of key infrastructure facilities. These systems will
automatically analyze the data and recommend preventive measures to prevent
emergencies.



* Dynamic regulation of operational loads using Al, which will adapt the operating
mode of facilities depending on external factors such as traffic, weather conditions
and the degree of wear.

3. Development of new materials and technologies

» Composite materials with self-healing properties for use in the construction and
repair of bridges, overpasses and tunnels, which will significantly increase durability
and reduce maintenance costs.

* New ways to repair and strengthen structures using eco-technologies such as
biodegradable additives and strain-resistant materials developed using
nanotechnology and artificial intelligence.

4. Environmental sustainability and innovation

* Development of smart bridges and overpasses that use environmentally friendly
energy sources to diagnose themselves and maintain normal operating conditions.

* Integration with the urban ecosystem: Bridges and other structures will be able to
interact with urban infrastructure to minimize environmental impacts, including the
use of solar panels, water treatment systems and intelligent traffic management
systems.

Conclusion

In 2130, the BNTU Research Laboratory for Bridges and Engineering Structures will
not only be a center for infrastructure diagnostics and repair, but also an example of
how advanced technologies such as artificial intelligence, autonomous systems and
innovative materials can radically change approaches to the construction, operation
and safety of engineering structures. The laboratory will play a key role in creating
smart and sustainable infrastructure facilities that meet high standards of safety,
efficiency and ecology.



N3o06paxxeHue creuepupoBaHo ¢ rnomoisio DALL-E 3.
[Tpomrt:

HayuHo-uccnenoBarenbckas gadopatopus oyaymero (2130 ron):
BBICOKOTEXHOJIOTHYHOE TIPOCTPAHCTBO C UHTEIUICKTYaIbHBIMHU
CEHCOpaMU U APOHAMHU JJIT MOHUTOPUHTA MOCTOB U TOHHEJICH.
Po6oTel 1 UM npoBOAAT TUArHOCTUKY U PEMOHT, UCTIOJIB3Y I
WHHOBAIIMOHHBIC MaTEPUANIBI U YKOJIOTHUECKH YUCTHIE TEXHOJIOTHH
JUTSL CO3JIaHUS YMHBIX, CAMOBOCCTAHABIMBAIOITUXCSI
UH(PPpaCTPyKTYPHBIX 0OBEKTOB
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Promt:

Scientific Research Laboratory of the Future (2130): A high-tech
space with intelligent sensors and drones for monitoring bridges
and tunnels. Robots and Al perform diagnostics and repairs using
innovative materials and environmentally friendly technologies to
create smart, self-repairing infrastructure facilities.
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