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SUNG-WOO MOON: “SCIENCE AND
INNOVATION ARE THE KEY TO DURABLE AND

SUSTAINABLE ROADS”

CAHI-BY MYH: «HAYKA U UHHOBALIUN - KAKOY K AOATOBEYHbIM U

YCTOUYNUBBIM AOPOIAM>»

In the context of increasing infrastructure demands,
growing climate challenges, and the global transition
toward sustainability, geotechnical research is assuming a
more strategic role in road development. Kazakhstan,
with its vast territory, diverse soil conditions, and extreme
continental climate, offers a unique environment for
advancing applied geotechnical science.

During the International Scientific and Practical
Conference “Roads and Innovations,” we spoke with
Professor Sung-Woo Moon of Nazarbayev University
about his research priorities, international experience, and
the role of science in supporting durable and low-carbon
road infrastructure in Kazakhstan.

How long have you been working in Kazakhstan, and
what factors influenced your decision to continue your
academic career at Nazarbayev University?

| have been working at Nazarbayev University since
2017. Before coming to Kazakhstan, | conducted research
in the United States and Singapore. What particularly
attracted me was the country’s immense potential and
the distinctive geotechnical challenges it presents.
Kazakhstan spans a vast territory with highly varied
geological conditions, including saline soils and expansive
clays, all exposed to an extreme continental climate with
wide temperature fluctuations.

For a geotechnical researcher, this environment
functions as a “living laboratory,” offering scientific
challenges that are rarely encountered elsewhere.
Another decisive factor was the university’s vision to
develop as a research-intensive institution, along with its
strong support for establishing a world-class laboratory.
This provided an opportunity not only to pursue
theoretical research, but also to apply advanced
geotechnical technologies directly to real infrastructure
projects.

DOTO pesaKkLmn XKypHara «Jolshy» (BecTHuk KazaopHVI)

B ycAoBusIX pacTyLmx UHDPACTPYKTYPHbIX
rnoTpebHocTeH, VYCUANBAIOLLMNXCS] KAMMaTUYECKNX
BbI3OBOB U [AOBAABHOIO epexoaa K YCTOMYUBOMY
PA3BUTUNIO FEOTEXHUYECKNE MCCAEAOBAHUS MPUOBPETArOT
BCé bOonee CTpaTern4yeckoe 3Ha4yeHue B pPasBUTUU
aBTOMOOUABHbIX AOPOrL KasaxctaH C ero oO6LuMpHOU
TeppUTOPUEN, PA3HOOOPA3UEM [PYHTOBbIX YCAOBUU U
PE3KO KOHTUHEHTAALHBIM KAMMATOM MPEACTaBASIET CO604

VHUKAAbHYIKO — CPEAY  AAS  Pa3BUTUS  MPUKASAHOM
reoTeXHUYECKOU HayKMU.
B xoae  MexAyHapOAHOU — HAYyYHO-MPaKTUYECKOM

KOHGepeHLmmn «Aoporu 1 MHHOBALMN» Mbl TO6ECEAOBAAU
c npogeccopom CaHr-By MyHom wun3 Hazapbaes
YHuBepcuteTa o ero HayYHbIX rpruopUTETAaXx,
MEXAYHAPOAHOM OFbITE U POAU HAYKU B HOPMUPOBAHMU
AOArOBEYHOM u HU3KOYIAEPOAHOM AOPOXKHOU
NHGOPACTPYKTYPbI B KazaxcTaHe.

Kak aAaBHO Bbl pa6oTaeTte B KasaxcTtaHe M Kakue
daKTOopbl NMOBAMSIAM Ha Balle pelleHUue MNPOAOAXKUTDb
aKapeMM4YecKylo Kapbepy B Hazap6aeB YHuBepcurteTe?

A paboTato B Hazapbaes YHusepcuTeTe ¢ 2017 roaa. Ao
nprespa B KasaxcTaH A  3aHMMaACa Hay4YHbIMM
nccaepoBanmamm 8 CLLUA v CuHranype. MeHa ocobeHHO
MPVIBAEK OrPOMHbIN MOTEHLWAA CTpaHbl U YHVKAAbHbIE
reoTexHMYecke 3aAayn, KoTopble 3AeCb MPEeACTaBAEHbI.
Tepputopra KasaxcTaHa OTAMYAETCA  3HAYUTEAbHbIM
pa3HOObpPa3nMeM  reOAOrMYeCcKMX  YCAOBUM,  BKAKOYAdA
3aCOAEHHbIe TRYHTbI 1 HabyXatoLLye rAMHbI, MPK 9TOM BCe
OHM NoABep»KeHb! BO3AENCTBUIIO SKCTPEMAABHOIO
KOHTUHEHTAAbHOIO KAMMaTa c HOABbLLVIMM
TemMnepaTypPHbIMK KOAEBaAHWAMMU.

ANS TEOTEXHUYECKOrO WCCAEAOBATEAs Takasa cpeaa

daKTr4ecKu ABAAETCA OKBOW AabopaTopuem,
npeaAaras HaydHble BbI30Bbl, C KOTOPbIMU  PEAKO
CTaAKMBaellbCA B  APYIMX pervioHax. EwWeé oaAHVM

peLlaLLmMM GakTOPOM CTaAO CTPEMAEHME YHBEPCUTETA
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I VMHTEPBbIO

Your academic career includes extensive international
experience in geotechnical engineering. What factors
shaped your professional path and ultimately led you to
continue your research in Kazakhstan?

My professional path has consistently focused on
bridging advanced theory with practical engineering
applications. My PhD studies at the University of lllinois at
Urbana-Champaign (UIUC) provided a solid theoretical
foundation in soil mechanics and computational
geomechanics. Later, my postdoctoral work at the
National University of Singapore (NUS) exposed me to
complex challenges related to urban geotechnics and
soft ground engineering.

An equally important component of my background is
four years of practical experience in the Geotechnical
Engineering Department at Yongma Engineering in South
Korea. There, | was directly involved in road design and
construction projects, which allowed me to develop
practical, field-based engineering judgment. In addition, |
hold a professional engineering license from the United
States, which further emphasizes the application of
theory to real-world practice.

This combination of academic rigor from the United
States and Singapore, together with hands-on road
engineering experience from Korea, naturally led me to
Kazakhstan. The country’s ambitious road development
goals require precisely this balance between advanced
research and practical engineering standards.

Within your work at Nazarbayev University, what
scientific priorities currently define your research
activities?

My current research focuses on addressing specific
challenges within Kazakhstan’s road infrastructure. These
priorities can be grouped into three main directions.

First, we are working on sustainable soil stabilization
using eco-friendly binders. This includes the use of
industrial by-products such as Basic Oxygen Furnace
(BOF) slag, phosphogypsum, and Calcium Sulfoaluminate
(CSA) cement as alternatives to carbon-intensive
Portland cement. The objective is to ensure sufficient
subgrade strength while reducing environmental impact.

Second, we are investigating problematic soils,
particularly saline and expansive soils that are
widespread across Kazakhstan. Our research aims to
improve their mechanical behavior and long-term
durability under severe freeze-thaw and wet-dry cycles.

Third, we are developing Non-Destructive Testing
(NDT) and smart monitoring approaches. Using seismic
instruments such as DataCube units, together with wave-
based analysis methods including Multichannel Analysis
of Surface Waves (MASW) and Horizontal-to-Vertical
Spectral Ratio (HVSR), we are working on rapid, on-site
quality control solutions that do not damage pavement
structures.

How would you assess the current state and long-
term potential of road-related research in Kazakhstan?

The long-term potential is very significant, although
certain challenges remain. At present, parts of the system
still rely on legacy standards such as Construction Norms
and Rules (SNiP) and State Standards (GOST), which can
be conservative in adopting new materials and
technologies. In addition, the extreme climate, with
temperature ranges from minus forty to plus forty
degrees Celsius, contributes to reduced pavement service
life.

The key opportunity lies in adapting international
performance-based standards, including Eurocodes, to
local conditions. As Kazakhstan continues to develop
major transport corridors, the demand for innovative
technologies that extend road life cycles and reduce
maintenance costs is expected to grow steadily.

Pa3BMBATbCA KaK UCCAEAOBATEALCKM OPUEHTUPOBaHHOE
yyebHOe 3aBeAeHMEe U ero cepb&3Hasd MOAAEPIKKa B
CO3AaHUM AGBOPATOPUM MUPOBOIO YPOBHHA. DTO AAAO
BO3MOXHOCTb He TOABKO 3aHMUMaTbCH
dYHAAMEHTAAbHBIMU UCCAEAOBAHUAMM, HO U HAMPSAMYHO
BHEAPATb MepeAOBble reoTexHUYeckme TEXHOAOrUN B
peaAbHble MHPPACTPYKTYPHbIE MPOEKTbI.

Balla akapeMuuyecKasl Kapbepa BKAKOYAeT OGLUMPHDbIN
MEeXAYHApPOAHbIA OMbIT B O6AACTU reoTeXHUYeCckou
uHXXeHepun. Kakue dakTopbl chopMupoBaAu Ball
npo¢ecCUoHaAbHbIA NYTb U NPUBEAU K MPOAOAKEHUIO
UCCAeAOBaHMMA MMeHHO B KasaxcTaHe?

Mon npodeccroHaAbHbI MyTb BCErAa CTPOWACSH Ha
coYyeTaHUM TeopeTUYeCKMX 3HaAHUWM U  MNpPaKTUYeCKUX
MHXEHepPHbIX 3apady. ObydeHMe B  AOKTOpaHType
YHuBepcuteta WaamHomca B YpbaHa-lLllamnenHe apano
MHE MPOYHYI 6asy B 0OAACTU MeXaHWKU TPYHTOB U
BbIUNCAUTEABHOW reoMexaHWku. [lo3pHee, B paMkax
MOCTAOKTOPCKUX  UCCAEAOBaHMM B HaumoHaAbHOM
yHuUBepcuTeTe CuHranypa, 9 paboTaA C KOMMAEKCHbIMMU
33Aa4aMUN TOPOACKOM FEOTEXHUKU U UHXXEHEPUMN CAaDbIX
rPYHTOB.

Ba)kHoM uyacTblo Moero npodecCMoHaAbHOIo OnMbiTa
CTaAM  4YeTblpe ropa  NpaKTU4Yeckowm  paboTbl B
AernapTtameHTe reoTexHMn4eckoro NpPoeKTUPOoBaHNS
kKoMnaHuy Yongma Engineering B KO>xHon Kopee. 9 6biA
HEeNoOCPeACTBEHHO BOBAEUYEH B NPOEKTbI no
MPOEKTUPOBAHUIO U CTPOUTEAbCTBY aBTOMOOGUAbHbIX
AOPOrI, 4YTO MNO3BOAUAO ChHOPMMPOBaATL MNPUKAAAHOE
MH>XeHEePHOEe MbILLAEHMEe, OCHOBaHHOe Ha paboTe B
peaAbHbIX MOAEBbIX YCAOBUAX. KpoMe Toro, y MeHs ecTb
npodeccrnoHaAbHaa MH>KeHepHas AuueHsna CLUA, uTto
TakKXKe  OTpaykaeT  OpMUeHTauur  Ha  MNpPUMeHeHue
TeopeTUYECKMX 3HAHNIM B MPAaKTUYECKON AEATEAbHOCTU.

CoueTaHne akapeMnyecKowm MoArOTOBKM, MOAYYEHHOM B
CLUA » CuHranype, 1 npakTU4ecKoro onbita AOPOXXHOro
CTpouTeAbCTBa B Kopee B UTOre npmMBeAO MeHs K paboTe
B KasaxcTaHe. MaclutabHble NAaHbl CTPaHbl MO Pa3BUTUIO
AOPOXHOM CeTn TPebyoT MMEHHO Takoro HaAaHca MexAy
Hay4YHbIMN MCCAEAOBAHUAMN 1 BbICOKUMU UHXKEHEPHbIMU
CTaHAapPTaMU.

Kakue HayuHble npuopuTeTbl B HacTosiLLee BpeMms

onpeAeAdloT BallM  uUccAepoBaHMA B Hasap6aes
YHuBepcurerte?

Mowu TekyLwine NCCAeAOBaHUNA COCpPeApAOTOHEHDI Ha
peLueHnmn KOHKPETHbIX 3apad AOPOXKHOM

MHOPACTPYKTYypPbl KasaxcTaHa. 9T NPUOPUTETbI MOXXHO
06BbEAMHUTL B TPU OCHOBHbIX HaNpaBAEHUA.

Bo-nepebix, Mbl 3aHMMaeMcs YCTONYMBOMN
cTabuamnsaunen rPyHTOB c MCMOAb30BaHMEM
3KOAOIMYeckU 6e30MacHbIX BSXKYLLUMX MaTepuanoB. Peub
MAET O TMPWUMEHEHUM  MPOMBILLUAEHHbIX  MOBOYHbIX
MPOAYKTOB, TaKMX KaK LLUAAK KMCAOPOAHO-KOHBEPTEPHOIO
NMPOU3BOACTBA (BOF), dochorunc "
CYAbDOAAOMUHATHBIM  UeMeHT Kaabuma (CSA), B
KadyecTBe aAbTepHaTKBbI YIAEPOAOEMKOMY
nopTAaHAaLeMeHTy. Lleab cocTtouT B obecrnedyeHum
TpebyeMoM MPOYHOCTU 3EMAAHOIrO  MOAOTHa Mpw
OAHOBPEMEHHOM CHUXKEHUM 3KOAOTMYECKOW Harpy3Ku.

Bo-BTOpbIX, Mbl UCCAEAYEM TMPOOAEMHbIE [PYHTbI,
npeXkae BCero 3acoAéHHble M Habyxawliune, KoTopble
LLMPOKO pacrnpoCcTpaHeHbl Ha TeppuTopmm KasaxcTaHa.
Hawmn paboTbl HampaBAeHbl Ha  YAydlleHWe  Uux
MeXaHNYeCKMX CBOWCTB U AOAFOBEYHOCTU B YCAOBUAX
MHTEHCUBHbBIX LIMKAOB 3aMOpakKMBaHUSA-OTTaMBaHMA U
YBAAXXHEHA-BbICbIXaHUS.

B-TpeTbux, Mbl pa3pabaTbiBaeM MeTOAbI
Hepas3pyLUlatoLWero KOHTPOAA U UHTEAAEKTYAAbHOIo
MOHUTOPUHra. C MPUMEHEHMEM CENCMUYECKUX MPUBOPOB,
Takmx Kak cuctembl DataCube, a Takxe BOAHOBbIX
METOAOB aHaAM3a, BKAKOUYAA MHOMOKaHaAbHbIA aHaAM3
MOBEPXHOCTHbIX BOAH (MASW) un  crnekTpaAbHOe
COOTHOLLEeHMe rOpPU30OHTaAbHOM " BEPTUKAAbHOM
kKoMnoHeHT (HVSR), Mbl co3aaém onepaTuBHbIe peLleHnsa
AN KOHTPOASI KadecTBa HernocpeACTBEHHO Ha obbekTe
6€e3 NOBPEXXAEHNA AOPOXKHbBIX KOHCTPYKLUWA.
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What role should research institutions play in
supporting innovation and evidence-based
development in the road and transport sector?

Research institutions should function as a validation
mechanism for the industry. Construction companies
often cannot afford the risks associated with applying
unproven materials or methods under real field
conditions.

At Nazarbayev University, we have established a
Geotechnical and Geophysical Engineering Laboratory
equipped with advanced testing systems and
environmental chambers. These facilities allow us to
simulate Kazakhstan’s severe winter conditions and
generate reliable scientific data, such as stress-strain
behavior and resilient modulus. In this way, research
institutions help reduce uncertainty and provide
confidence for practical implementation.

Which forms of cooperation between academia,
industry, and specialized research centers are most
effective for advancing road infrastructure research?

The most effective approach is a continuous cycle of
problem identification, scientific solution, and field
verification. Industry identifies persistent problems such
as frost heaving or cracking. Academia then develops
optimized material designs and engineering mechanisms,
for example using BOF slag. In cooperation with
specialized institutions such as the Kazakhstan Road
Research Institute, these solutions should be
implemented in pilot projects and monitored under real
road conditions.

You participated in the International Scientific and
Practical Conference “Roads and Innovations.” What
were your general impressions of this event?

The conference left a very positive impression. |
observed a clear shift away from discussions focused
primarily on logistics or funding toward in-depth
technical topics such as decarbonization, new materials,
and digitalization of road assets. This indicates that the
industry is increasingly seeking scientific solutions to
improve durability and maintenance efficiency.

How do scientific platforms of this scale contribute to
knowledge exchange and innovation in the road sector?

Such platforms help bridge the gap between
laboratory research and field practice. They provide an
opportunity to explain scientific developments directly to
practicing engineers and to receive immediate
professional feedback. For example, | was able to discuss
how non-destructive testing methods based on seismic
measurements can support on-site quality control,
increase construction efficiency, and improve overall
project performance.
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Kak Bbl OLEHMBaeTe TeKyLlee COCTOSlHue MU
AOATFOCPOUYHbIA MOTEHUMAA HAYyYHbIX MCCAEAOBaAHUA B
06AaCTU aBTOMOGUADbHBbIX Aopor B KasaxcTaHe?

AOATOCPOYHbIN MOTEHLUMAA BeCbMa 3HAYUTEAEH, XOT4a
ornpeAeAéHHble BbI30Bbl COxpaHAtoTca. B HacTodulee
BpeMsa 4aCTb HOpMaTMBHOM Hasbl BCE ellé ornmpaeTca Ha
yCTapeBLUMe CTaHAaPTbl, Takne kKak CHull u TOCT,
KOTOpble 3a4acTylo KOHCepBaTMBHbl B  OTHOLUEHUU
BHEAPEHUA HOBbIX MaTePUAAOB U TexXHoAormn. Kpome
TOrO, SKCTPEMAAbHbI KAUMAT C AMAMasoHOM TeMrnepaTyp
OT MUWHYC COpoOKa AO TMAKOC cCopoKa rpaaycoB Lleabcusa
HEeraTUBHO BAUSET HA CPOK CAYXObl  AOPOXKHbIX
MOKPbITUN.

KAtoueBasi BO3MOXXHOCTb 3akKAlo4aeTCcs B apanTauum
MEXXAYHAPOAHbIX 3KCMAYATALMOHHbIX CTaHAAQPTOB,
BKAIOUYAsA EBpPOKOAbI, K MeCTHbIM YycAoBuaM. [lo Mepe
PasBUTUA  KPYMHbIX  TPAHCMOPTHbIX KOPUAOPOB B
KasaxcTaHe cnpoc Ha WHHOBALMOHHbIE TEeXHOAOIUN,
CMNOCOBOHbIE MPOAAEBATb >XU3HEHHbIN LWUKA AOPOr U
CHMYXXaTb 3aTpaTbl Ha UX coAep>KaHue, ByAeT HEYKAOHHO
pacTu.

Kakyto POAb AOAXHbDI urpaTtb HayyHoO-
UCCAEAOBATEeAbCKME OpraHusaumMmM B  MOAAEpPXKe
MHHOBALMMA U Pa3BUTUSA AOPOXXHOW OTPACAM Ha OCHOBe
AOKa3aTeAbHbIX AaHHbIX?

HayuHble y4dpeskpaeHUa AOAXKHbI BbIMOAHATL GYHKLMIO
BaAMAALIMM  AARl OTPacAU. CTpOUTEAbHble KOMMaHUU
3a4acCTyrO HEe MOTryT NMO3BOAUTb ce6e PUNCKUN, CBA3aHHbIe C
NPYMEeHEHNEM HenpoBEPEHHbIX MaTepmnanoB NAU
METOAOB B PeaAbHbIX YCAOBUAX.

B Hazapbaes YHuBepcuTeTe HaMu co3AaHa
AabopaTopusa reoTexHuyeckom " reodusnyeckom
MHX>XeHepuu, OCHaLLEHHas COBpPEMEHHbIMU
MCnblTaTeAbHbIMU cucTeMamm % KAMMaTUYECKNMU

KaMepaMn. DTU YCTAaHOBKM MO3BOASAIOT MOAEAMPOBATb
CypoOBble 3MMHME YCAOBUSA KasaxCTaHa W MNOoAy4YaTb
HaAEXKHble HayuHble AdHHbIe, BKAKOYAaA 3aBUCUMOCTU
HanpskeHne-pedopMaLmMa U MOAYAb YMNPYrocTU. TakKmm
06pasoM, UNCCAEAOBATEAbCKME  UMHCTUTYTbl  CHWXKAtOT
YPOBEHb HEOMPEAESAEHHOCTU U DOPMUPYIOT AOBepUe K
MPaKTUYECKOMY BHEAPEHWIO HOBbIX PeLLUeHUN.

Kakue dopmbl COTPYAHMYECTBA MeXAY
aKapeMMuyecKom cpepon, OTpacAblo 7]
crneunMaAM3sMpoBaHHbIMU  Hay4YHbIMM LEHTpaMu  Bbl

cuutaeTe Hambonee 3dpPeKTUBHbIMU?

Hanbonee 3ddeKTUBHBIM ABASETCA HenpepbIBHbIN
LIMKA, BKAKOYAKOLWMIA BbIABAEHME MPOBAEMBI, Pa3paboTKy
Hay4yHOro pelleHns W ero TrpoBepKYy B TOAEBbIX

YCAOBUSAX. OTpacAb dopmyanpyeT yCTOMYMBbIE
MPo6AeMbl, TakMe KakK MOPO3HOe My4dYeHue UAU
TpewmnHoobpa3oBaHne. AKapeEMMYECKOe  COOBLLEeCTBO
paspabaTbiBaeT ONTUMU3NPOBAHHbIE COCTaBbl

MaTEPMAAOB W UHXXEHEePHble MeXaHW3Mbl, Hanpumep C
MCMOAb30OBaHMeM wWAaka BOF. B coTpyaHMYeCcTBe CO
cneumaAm3nMpoBaHHbIMU  OpPraHM3aLUuaMy, TakKUMMKU  Kak
KasaxcTaHCKMM AOPOXXHbIM Hay4YHO-UCCAEAOBATEALCKUM
MHCTUTYT, 3TU pPEeLUeHUs AOAXKHbI BHEAPATbCA B
MUAOTHbBIX MPOEKTaX W MOHUTOPUTBCS B YCAOBUAX
peaAbHOW aKCMAyaTaunun.

Bbl NPMHMMAAU yvyacTue B MeXXAYHAapOAHOW Hay4HoO-
npakTuyeckom KoHdbepeHUUU «AOpPorn U UHHOBALIUUY.
KakoBbl Bawuyu o6LiMe BneyaTAeHUs oT MeponpuaTusa?

KoHdepeHUMs npomsBeAa O4YeHb MOAOXKUTEAbHOE
BreyaTAeHMe. A OTMETUA FBHbIN CABUI OT OOCY>XAEHWUI,
COCPEAOTOUYEHHbIX MPENMYLLEeCTBEHHO Ha AOrMCTUKE U
bdUHAHCUMPOBAHUN, K TAYBOKUM TEXHUUECKMM TeMaM,
TaKMM  KaK AeKapbOoHM3auMs, HOBble MaTepuaAbl U
undpoBmzaumsa AOPO>XKHbIX aKTVBOB. 270
CBMAETEABCTBYET O pacTyLleM 3anpoce OTpacAM Ha
Hay4YHO OOOCHOBaHHbIE pPeLUeHNs, HamnpaBAEHHble Ha
noBblLLEeHne AOATOBEYHOCTM 7 addeKTUBHOCTM
COAEP>KaHWS AOPOT.

12



I VMHTEPBbIO

Together with your student, you received second
place in the Young Researchers Competition on
environmental aspects of transport infrastructure. Could
you briefly describe the concept of your project?

The project focused on low-carbon soil stabilization
using BOF slag, a major industrial by-product of steel
production. Large volumes of this material are currently
stockpiled in Kazakhstan, creating environmental
challenges.

Our research demonstrated that when BOF slag is
properly combined with eco-friendly binders and applied
to road subgrades, it is possible to significantly reduce
cement consumption while improving strength and
resistance to freeze-thaw cycles. The project was
recognized for transforming an environmental burden
into a durable construction resource, thereby supporting
both decarbonization and improved road performance.

ENVIRONME
INFRASTRUG
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Why are decarbonization and the use of industrial by-
products becoming increasingly important in modern
road construction?

These approaches are essential for achieving both
economic and environmental sustainability. Cement
production is a major source of global carbon dioxide
emissions, while Kazakhstan has abundant industrial by-
products such as BOF slag. Using these materials in road
construction supports a circular economy by reducing
material costs, lowering emissions, and preventing
environmental pollution associated with waste disposal.

What does this recognition mean for you personally,
and how does it support the development of young
researchers?

For me, it confirms that our research direction is well
aligned with Kazakhstan’s national priorities. For
students, it demonstrates that their work extends beyond
academic requirements and can provide practical
solutions to real industrial and environmental challenges.
This realization serves as a strong source of motivation
and professional pride.

Which insights from the conference and competition
will most influence your future research?

The key message was the importance of durability.
Roads must be capable of withstanding extreme climatic
conditions, not merely achieving high initial strength.
Accordingly, my future research will place greater
emphasis on long-term durability testing, including
freeze-thaw and wet-dry cycles, as well as Life Cycle
Assessment (LCA) of materials such as BOF slag to
support practical application.

How do you assess the prospects for applying your
research results in real road construction projects in
Kazakhstan?

| am very optimistic. My experience as a licensed
professional engineer helps translate laboratory data into
design guidelines and technical specifications that can be
readily used by field engineers. While research on BOF
slag and eco-friendly stabilization methods is still
ongoing, steady progress is being made. With
appropriate localization and alignment with international
standards, these solutions can be applied in practical
road projects in the near future.

Kak nopo6Hble Hay4Hble NAOLLAAKM CMOCO6CTBYIOT
o6MeHy 3HaHUSIMU U UHHOBALIMSIM B AOPOXXHOMN cdepe?

TakMe TMAOLWAAKM TMOMOralT MPeoAOAeTb pPaspblB
MeXXAY AabopaTOPHLbIMU UCCAEAOBAHUSAMU U MPAKTUKON.
OHWN AQKOT BO3MOXHOCTb HamMpAaAMyko AOHECTU Hay4Hble
pPa3pPaboTKM A0 MPAKTUKYIOLLMX UHXKEHEPOB U MOAYYUTb
onepaTUBHYIO MPODECCUOHAABHYIO ObpaTHY CBA3b. B
YaCTHOCTMW, a cMor 06CyAUTD, Kak MeToAbI
HepaspyLLatoLero KOHTPOAA Ha OCHOBE CEMCMUYECKUX
M3MEPEHUN MOTYT MOAAEPXKMBATb KOHTPOAb KayecTBa Ha
06bekTe, MoBbIlWaTbh 3PPEKTUBHOCTb CTPOUTEAbCTBA U
YAYULLATb 06LLMe NOKa3aTeAN MPOEKTOB.

COBMECTHO CO CBOMM CTYAEHTOM Bbl 3aHSAM BTOpoOe
MeCTO B KOHKYPCe MOAOABbIX YUEHbIX MO 3KOAOrMUYECKUM
acrnekTaM TpPaHCNoOpTHOW WHOPACTPYKTYpPbl. B uYéMm
3aKAKOUYaAaCh MAes Ballero npoekra?

MpoekT ObIA NocBSALLEH HU3KOYIAEpPOAHOM
CTabuUAM3aLMN TPYHTOB C UCMOAb30BaHMeEM LLAaka BOF -
KPYMHOTOHHAX>XHOIo no6o4YHOro NnpoAyKTa
CTAaAeAUTEMHOro MPOU3BOACTBA. B HacTodllee Bpemsa B
KasaxcTaHe HaKOMAEHbl 3HaynTeAbHble O6bEMbI 3TOro
MaTepmaAa, YTO CO3AAET IKOAOIrMYECKME NPOBAEMDI.

Halm nccaep0BaHUA MOKA3aAW, UTO MPU MPAaBUAbHOM
coyeTaHuM WAaka BOF ¢ akoaormyeckn 6esonacHbiMM
BSXKYLLUMMN U ero MPYMEHEHUU B 3EeMASAHOM TOAOTHE
ABTOMOBOUABHbBIX AOPOI MOXHO CYLLUECTBEHHO CHU3UTb
notpebAaeHne  LEeMeHTa, OAHOBPEMEHHO  MOoBblllas
MPOYHOCTb M YCTOMUYMBOCTb K LIMKAAM 3aMOpa’kMBaHUSA-
oTTamBaHuA. [poekT O6blIA OTMeYeH 3a npeBpalleHue
SKOAOMMYECKOW Harpyskm B AOAFOBEYHbIN CTPOUTEAbHbIN
pecypc, CnocobCTBYOLLUUM KaK AeKapboHM3aUuK, Tak U
YAYULLIEHUIO 3KCMAYATALIMOHHbIX XapaKTePUCTUK AOPOT.

MouemMmy AekKap6oHusauusa n UCMOAb3OBaHUe
NPOMDILUAEHHbIX MOGOYHbIX MPOAYKTOB CTAaHOBATCA BCé
60Aee Ba>XHbIMM B COBPEeMEHHOM AOPOXXHOM
CTPpOUTEAbCTBE?

OTU NOAXOAbI ABASKOTCSH KAKOUYEBbBIMU AAS AOCTUXKEHUA
Kak 3KOHOMMYECKOW, Tak " 3KOAOTMYECKOM
YCTOMYMBOCTU. NMPOU3BOACTBO LIeMEeHTa ABASETCS OAHUM

M3 OCHOBHbIX WCTOYHUKOB TAODAAbHbIX BblIOPOCOB
YIAEKMCAOro rasa, B TO BpeMa Kak KasaxcTaH
pacrnoAaraeT 3HAUUTEAbHbIMU o06bEMaMU

MPOMBbILLUAEHHbIX MOBOUYHbIX MPOAYKTOB, BKAKUAs LLUAAK
BOF. VX mncrnoAb3oBaHMe B AOPOXXHOM CTPOUTEAbCTBE
MOAAEPXKMBAET MPUHUMUMNbI  LUPKYASPHOW 3KOHOMUKM,
CHUXKAET 3aTpaTbl HA MaTepuaAbl, yMeHbLLaeT BbIOpOChI U
npeAOTBpALLAeT 3arpsasHeHWe OKpy»Karllen cpeabl,
CBsI3aHHOE C YTUAM3aALUMEN OTXOAOB.

YTO O3HauaeT 3TO NMpPU3HaHUE AUYHO AAS Bac U Kak
OHO cnoco6¢cTByeT pasBuUTUIO MOAOAbDIX
UccAepOBaTEACN?

AN MEHS 3TO MOATBEPI)KAEHME TOro, YTo BblBbpaHHOe
HarnpaBAEeHME NCCAEA0BaAHUN COOTBETCTBYET
HALMOHAABbHbIM npuopuTeTam KazaxcTaHa. AV
CTYAEHTOB 3TO HarAsAHbIM MpUMep TOro, YTto MUx paboTa
BbIXOAUT 3@ PAMKM aKaAeMUYeCKUX TpeboBaHUM U MOXKET
npeaAaraTb npakTuyeckme peLueHns peaAbHbIX
OTPACAEBbIX U 3KOAOIMYECKMX 3apad. Takoe OCO3HaHue
aBAsieTcsa MOLLIHbIM MCTOYHUKOM MOTMBALIMMN %
npodeccrnoHaAbHOM FOPAOCTW.

Kakue BbIBOAbl KOHPEepeHUuMM U KOHKypca B
HaM6OAbLUEN CTeNeHU MOBAMAIOT Ha Baluu AaAbHeWLiue
UCCAEAOBaHUNA?

KAtoueBbiM NMOCAQHMEM CTaAa Ba>XHOCTb
AOATOBEYHOCTU. AOPOrMm AOAXHbI OblTb  CMNOCO6HbI
BblAEPXXMBATb 3KCTPEMAAbHbIE KAMMATUYECKME YCAOBUS,
a He TOAbKO AEMOHCTPUPOBATb BbICOKYIO HAYaAbHYHO
MPOYHOCTb. B cBA3M Cc 3TUMM B AAAbHENLIUX
MCCAEAOBAHUAX A MAAQHUPYIO YAEAATb BOAbLLE BHUMAHUSA
UCMbITAHUAM  Ha  AOAFOBEYHOCTb, BKAKOYAA  LMKAbI
3aMOpPaXKMBaHNA-OTTAaUBAHUS U YBAAXKHEHUS-BbICbIXaHWA,
a TakKXXe OLEHKEe >XWU3HEHHOro LMKAa MaTepuanoB, Takumx
KakK wWwAak BOF, aAna 0BOCHOBAHUSA UX MPAKTUYECKOro
NPVMEHEeHUs.
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What advice would you give to young researchers in
Kazakhstan who aim to contribute to geotechnical
engineering and transport infrastructure development?

My main advice is to connect field experience with
data. Geotechnical engineering cannot be confined to
office work alone. It is essential to understand soil
behavior on site and to experience local climatic
conditions directly. This practical knowledge should then
be combined with advanced analytical tools, including
artificial intelligence, machine learning, and
environmental engineering. Specialists who can integrate
traditional civil engineering with sustainability and
modern technologies will play a leading role in shaping
the future of Kazakhstan’s road infrastructure.

The conversation with Professor Sung-Woo Moon
highlights ~ the growing importance of applied
geotechnical research in addressing Kazakhstan’s
infrastructure challenges. His perspective emphasizes
durability, sustainability, and close integration between
science and engineering practice.

As Kazakhstan continues to modernize its road sector
and adopt innovative materials and technologies,
research-driven approaches such as these provide a solid
foundation for long-term, resilient development. Ongoing
dialogue between academia, industry, and research
institutions remains a key driver of progress in the road
sector.

JoLsHY I

Kak Bbl oOuLeHMBaeTe MNepcneKTUBbl BHeApPeHUs
Pe3yAbTaTOB BalUUX MUCCA€AOBAHMM B peaAbHble
NPOEeKTbl AOPOXKHOro CTPOUTEeAbCTBa B KasaxcTtaHe?

A4 HacTpoeH BecbMa OMTUMUCTUYHO. Mom onbIT
AVILIEH3VPOBAHHOIO  MPOPECCUOHAABHOTO  MHXXeHepa
rnomMoraeT nMnepeBOAUTb AabopaTopHble AaHHble B
NpPOeKTHble pekoMeHAaLUnmn " TexXHU4eckmne
cneumdmukaummn, MOHATHbIE ] NMPUMEHNMbIE  AAS
MHXXEHEepOB Ha MecTax. XOTa MCCAeAOBaHUSA LWAaka BOF
M 3KOAOTMYHbIX METOAOB CTabMAM3aLMM MPOAOAXKAKOTCS,
nporpecc HABASETCA YCTOM4YMBBLIM. [lpn HapAexkallen
AOKaAM3aLMM U COFAACOBAHUMU C  MEXAYHAPOAHBIMU
CTaHAAPTaAMU 2TU pelleHUs MoryT 6biTb BHeEAPEHbl B
MPaKTUKY B BAMMKAWLLEN NepCcreKTnBe.

Kako# coBeT Bbl AQAU 6bl MOAOABIM UCCAEAOBATEASM
B KasaxcTtaHe, CTpeMSALWMMCH BHECTU BKAAA B pasBUTUE
reoTexHuYyeckKkom UH)XXKeHepumn n TPaHCNOPTHOM
NMHPPACTPYKTYPDbI?

Mo rAaBHbIM COBET - COBMeELLlaTb MOAEBOM OMbIT C
AHAAUTUYECKUMUN AAHHBIMU. [eoTexHn4YecKasa UHXKeHepus
He MOXXeT OrpaHMUMBATLCA MCKAKOUYUTEABHO OQUCHOM
paboTon. Ba)XHO MNOHWMMATb T[OBEAEHME TPYHTOB
HEernocCpeACTBEHHO Ha O06ObeKTe UM  AMYHO OLUYyLIaTb
BO3AENCTBME MECTHbIX KAMMATUUYECKUX YCAOBUW. IDTU

npakTn4dyeckune 3HaHWA CAeApyeT AOIMOAHATDb
coBpeMeHHbIMN aHaAUTNYEeCKNMN MHCTPYMEHTaMu,
BKAKOYaA NCKYCCTBEHHbIN MHTEAAEKT, MallMHHOe

obyuyeHMe N IKOAOIrMYECKYH MHykeHeputo. CreymaAncTbl,
CMOCObBHbIe MHTErpmpoBaTb KAACCUYECKYHO
CTPOUTEABHYIO WMHXEHEPUIO C YCTOMYMBLIM Pa3BUTUEM U
COBPEMEHHbBIMU TEXHOAOTUAMU, BYAYT UrpaTb BEAYLLYHO
POAb B dopMUpoBaHUM byaylLero AOPO>KHOWM
MHdpPaACTPYKTYpPbl KasaxcTaHa.

Geceaa c npogpeccopom CaHr-By MyHom rnnoadépkmuBaeTt
BO3PACTalOLLYIO  POAb  [MPUKAGAHBIX — F€OTEXHUYECKUX
UCCAEAOBAHUUI B PeLUeHUN WHGPACTRYKTYPHbIX 33aAay
KasaxctaHa. Ero no3uymsi akUyeHTUpYyeT BHUMaHue Ha
AOAFOBEYHOCTH, YCTOMYUBOCTU U TECHOW UHTerpaymm
HaYKW C MHXKEHEPHOM MPaKTUKOM.

[lo mMepe MoAepHU3aUMN  AOPOXKHOM  OTPACAU U
BHEAPEHMST MHHOBALMOHHbBIX MaTePUAAOB U TEXHOAOIMM
Hay4YHO OOOCHOBAHHbIE MOAXOAbI DOPMUPYIOT MMPOYHYHO
OCHOBY AASI AOAFOCPOYHOIO U YCTOMYUBOIrO PA3BUTHUS.

HernipepbiBHbIV Ananror MeXxXAY aKaAEMNYECKNM
COOb6LLECTBOM, OTPACABLIO U HAYYHO-UCCAEAOBATEABCKUMU
OPpraHU3aLnsaIMu ocTaércs KAKOYEBbIM ¢pakTopom

rpPOrpPecca B AOPOXKHOM CEeKTOPE.
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