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The dissertation is dedicated to the study of steel welded crane girders with
triangular corrugated webs—a subject that reflects modern trends in structural
engineering aimed at resource efficiency, reduction of steel consumption, and
improvement of structural performance. The chosen topic is of practical importance for
industrial construction, where overhead crane girders play a critical role in safety and
durability.

The work addresses a significant gap in the absence of normative methods for
calculating crane girders with corrugated webs. The author develops and justifies a
methodology that combines analytical approaches, numerical simulations, and
experimental studies. This integrated strategy enables the evaluation of shear stiffness,
the influence of corrugation geometry, and the effect of eccentric loading. A modified
application of Hicks” method for local and global stability assessment constitutes a
notable scientific contribution.

The dissertation demonstrates a clear logical structure: from the theoretical
framework, through parametric numerical studies, to verification by laboratory
experiments on 1:3-scale specimens. Each stage complements the others, ensuring
internal consistency and confirming the doctoral candidate’s ability to conduct
independent research.

The object of study—triangular corrugated-web girders with variations in
corrugation length—is analyzed in depth. Originality lies in the two-factor analysis of
variance (ANOVA) of corrugation parameters influencing stability, as well as in the
proposed technique for evaluating effective moments of inertia and section moduli per
unit mass. The methodological rigor is supported by computational work in LIRA-SAPR
and SCAD, and experimental results with deflection measurements under controlled
loading conditions.

The obtained results can be directly applied in the design of crane runway girders,
ensuring reliable and economical solutions for heavy-duty crane operations. Technical
and economic comparisons with traditional flat-web girders indicate reductions in
structural mass of 4-7% and in fabrication/erection labor of up to 31%. These findings
highlight the practical utility of corrugated webs in industrial construction.

The dissertation’s conclusions are based on a combination of theoretical
derivations, computational modeling, and physical experiments. Discrepancies between



theoretical predictions, numerical analyses, and experimental results do not
exceed 14.8%, confirming the accuracy and robustness of the proposed approach.

Dias Okanov has demonstrated himself as a diligent and creative researcher with
strong analytical thinking and technical competence. He independently formulated
research objectives, conducted experiments, processed results, and prepared scientific
publications.

The dissertation of Okanov Dias Almatovich is a completed scientific and
qualification work that meets the requirements for PhD theses. It is characterized by
novelty, scientific rigor, and practical importance. The author deserves the degree of
Doctor of Philosophy (PhD) in the educational program 8D07321 — Construction.
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3apyOEKHOTO HAyYHOT'O0 KOHCYJIbTaHTa Ha TUCCEPTAIUIO
OxanoBa /lnaca AnmMmaToBuya
Ha TEMY «IKCIEPUMEHTAIBLHO-TEOPeTHYECKOE UCCIe0BAHNE PA0OTHI
NMOJAKPAHOBBIX 0AJIOK ¢ TO(PPUPOBAHHBIMHU CTEHKAMH TPEYr0JbHOT0 OYePTAHUS
MO/l KPaHbI 00111er0 Ha3HAYEHU S
Ha COMCKaHue cTerneHu aokTopa ¢unocodun (PhD)
1o o6pazoBatenbHoi mporpamme 8D07321 — CTpouTeabcTBO

I[I/ICCCpTaHI/IOHHaﬂ pa60Ta IMOCBAIICHA HMCCICAOBAHUIO CTAJIbHBIX CBApPHBIX

MOJKPAHOBBIX 0aJOK C TPEyrojdbHBIM TOPPOM CTEHKH — TEMe, OTpa)karouien
COBPEMCHHBIC TCHACHIIMM CTPOWTEIILHONW HAYKH, OPHUCHTHPOBAHHOW Ha ITOBBHIIICHHC
pecypcodPheKTUBHOCTH, CHUKEHUE METAIIOEMKOCTH u yIIydlIeHue

HKCIUTyaTallMOHHBIX ~XAPAKTEPUCTUK KOHCTPYKIMi. BblOpaHHass TemMaTUKa HWMEET
NPUKIAAHOE 3HAYEHHE Ui MPOMBIIUIEHHOTO CTPOMTENIbCTBA, IJ€ HAIEXKHOCTh M
JIOJITOBEYHOCTh TOJKPAHOBBIX OalOK HWrparoT KIIIOYEBYIO pPOJb B OOECreYeHUH
0€30I1aCHOCTH.

Pabota 3aTrparuBaeT BayKHbII MPoOOEN, CBA3AHHBIN C OTCYTCTBHEM HOPMATHBHBIX
METOJMK pacuéra MOJKPAaHOBBIX OaloK ¢ TO(QPUPOBAHHBIMU CTEHKaMU. ABTOpPOM
pazpabotaHa M 00OCHOBaHa METOJAMKA, COYETAIONIAs AHAINTUYECKUE TMOJXObI,
YHUCJIEHHOE MOJEIMPOBAHUE U (PU3NUYECKHE HKCHEPUMEHTHl. Takoi KOMILJIEKCHBIN
MOJIXOJT TIO3BOJIMJI BCECTOPOHHE MCCIEN0BATH IMPOYHOCTh, KECTKOCTh U yCTOWUYUBOCTD,
BKJItOYasi Y4ET CABUIOBON >KECTKOCTH, TEOMETPUU TOPpa U IKCLEHTPUCUTETA HATPY3KH.
HayuHblif BKJaa BeIpaskaeTcsi B MOJUGPUIIMPOBAHHOM MPUMEHEHUH MeToJa XUKca JUIs
aHaM3a JOKAJIbHOM U O0LIeH yCTOMYMBOCTH.

Huccepranms otinyaercss 4ETKOM CTPYKTYpPOM: OT TEOPETUYECKUX OCHOB —
yepe3 napaMeTpUyecKre YMCIEHHbIE HCCIEOBAHUS — K DKCIIEPUMEHTAIBLHOM MPOBEPKE
Ha Mozemsix Macmraba 1:3. Kaxaplid 3Tan AONONHSET MOpeablayuui, (opMupys
BHYTPEHHIOIO II€JIOCTHOCTh HMCCJEIOBAHMS W TMOATBEP)KIAs CIHOCOOHOCTh aBTOpA K
CaMOCTOSITEJIbHOM Hay4HOU padoTe.

OOBeKT uccienoBaHus — OaJKy € TPEYroJbHBIM TO(pOM M BapUALUSIMU IJTUHBI
roppa. HayuHas OpUTMHAIBHOCTH MPOSIBISIETCS B TNPUMEHEHUH JBYX(AKTOPHOTO
JUCTIIEPCUOHHOTO aHaJINM3a BIMSHUS MapaMeTpoB rodpa Ha YCTOMYMBOCTH, a TaKXKeE B
IPETIOKEHHONW METOAMKE OLEHKH NPUBEAEHHBIX MOMEHTOB NHEPLIUHU U COITPOTHUBIICHHUS
B IepecuéTe Ha €AMHUIY Macchl. MeToaoJoruueckas CTPOTroCTh obecredyeHa
YUCIIEHHBIMUA pacuétamu B mnporpammubix kommuiekcax JIMPA-CAIIP u SCAD u
HKCIIEPUMEHTAIbHBIMU U3MEPEHHUSIMH ITPOTUOOB MO KOHTPOJIUPYEMON HArpy3Koil.

[Tony4yeHHbie pe3ynbTaThl 001a1AI0T MPAKTUYECKOW 3HAYMMOCTBIO U MOTYT OBITh
WCIIOJIb30BaHbl TIPU MPOEKTUPOBAHUHU MOJKPAHOBBIX 0aliok, obecrieurBas HaAEKHbIE U
HSKOHOMHUYHbBIE pEUIeHUsI JJIsi PabOThl MOCTOBBIX KpaHOB. TeXHHUKO-3KOHOMHUYECKOE



CpaBHEHHE C TpaJAULMOHHBIMU OalkaMM TIOKa3ajJl0 CHIDKEHHE MAacChl
KOHCTpyKIMHu Ha 4—7% U Tpymo€MKOCTH HM3roTOBICHHS N0 31%, 4To momu€pKuBaeT
3Q(PEeKTUBHOCTh  NpPHMEHEHHS TOQpPUPOBAHHBIX CTEHOK B  IPOMBIIUICHHOM
CTPOUTENILCTBE.

BriBonbl paboTel 6a3upyIOTCS Ha TEOPETUYECKUX BBIKIIANKAX, KOMIIBIOTEPHOM
MOJETUPOBaHNH U (QUINYECKUX IKCIepUMEHTaX. PacxoxaeHne Mexay pacuéTHBIMU M
SKCIEPUMEHTAJILHBIMU JTaHHBIMU He mpeBbIimaeT 14,8%, 4To MOATBEPKAAET TOYHOCTh U
Han&XHOCTh IMIPEAJIOKEHHOT0 OIX01a.

OxanoB [Iuac AnmatoBud ImposiBUII ceOsl KaK OTBETCTBEHHBINM M MHUIMATUBHBIN
UCCIIEOBATENh C BBHICOKMM YPOBHEM AaHATUTHUECKOTO MBIIUICHUS U TEXHUYECKOH
noaArotoBkd. OH CaMOCTOSATENBHO CHOPMYITUPOBAT IEM HCCIENOBAHUS, BBITIOIHUI
Pacy€Thl, MPOBEN 3KCIIEPUMEHTATIBFHBIE UCIIBITAaHUS U 0QOPMIUT Pe3yIbTaThl B HAyYHBIX
My OJIUKAIUIX.

Huccepranus Jluaca AnmaroBudya OkaHOBa IpeACTaBisIeT COOON 3aBEPLICHHYIO
Hay4YHO-KBUTHU(PHUKAITAOHHYIO pabory, COOTBETCTBYIOIIYIO TpeOOBaHUSIM,
npenbssiagemMslM k auccepramusM PhD. PabGora otnmuyaeTcss HOBU3HOM, Hay4yHOMU
CTPOTOCTBIO M  BBICOKOM IIPaKTUYECKOM 3HAUMMOCTBIO. ABTOp 3aCIyXKUBaeT
NpUCYXXIeHUsl cTeneHu aoktopa ¢uinocobpuu (PhD) nmo obpazoBaTenbHO mporpamme
8D07321 — «CTpoUTENBCTBOY.
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