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[Tonatom YmyTom

B pabore wuccnemyroTcs BOMPOCHI CEWCMO3AIIUTHI COOPY)KEHHH OT pa3pyIIMTEIBHOTO
BO3I[€fICTBPI$I MOBCPXHOCTHBIX BOJIH npu 3CMIICTPACCHUU. HpOBOI[I/ITCH YUCJICHHOC
MOJICIMPOBAHUE TIPOIIECCa PACIPOCTPAHECHUS] TAPMOHHYECKOW TMOBEPXHOCTHOW BOJHBI TpHU
HAJIMYUU BEPTUKAIBHBIX 3alIUTHBIX OaphepoB. PaccmaTpuBaeMass 3ajmada TMpeACTaBIISCT
HECOMHEHHBIM TPAKTUYECKUl MHTEpEC MpU MPOEKTUPOBAHWU 3JaHUA B CEMCMOOMACHBIX
peruoHax, OoCoOEHHO MPHU CTPOUTENHCTBE TAKUX IMOTEHIMAIBHO OIMACHBIX COOPY>KEHUH, Kak
AQTOMHBIE JIEKTPOCTAHIIHH.

Pabora conepxur 7 riaB, HECMOTPS Ha TO, YTO aBTOP YKa3bIBAET 8, B KOTOPHIX IOCTATOYHO ITOJIHO
oTpakeHa CyThb paOotbl. IlepBele [1Be TIJIaBbl TIOCBSALICHBI aKTYaJbHOCTH pabOTHl U
CYILIECTBYIOIIIMM METOAAM DPEILICHUs], B YACTHOCTH, AHAJIU3Y PACIPOCTPAHECHUs ITOBEPXHOCTHBIX
BoJH Penesi. B TpeTheil riaBe mpuBOISATCS BHIOpaHHbBIE 3HAYCHUS ITApaMETPOB ISl YUCIEHHOTO
MozenupoBaHus. YeTrBéprasd riaBa CONCPKUT MATEMAaTUYECKYIO IOCTAaHOBKY 3anauu. Ilaras u
niecTasi COIAEP’KAT pPe3ysbTaTbl YHMCICHHOIO MOJEIUPOBAHUSA, TAKXKE B HHUX IIPOBOJUTCS
anpoOanyst MOAeNU IMyTEM CPaBHEHHUS C IKCIIEPUMEHTAIbHBIMU J1aHHBIMH.

K pesynbpraraM, Mmosy4eHHBIM aBTOPOM MO-BHJIMMOMY MOXHO OTHECTH TOJBKO pPE3yJbTaThl
YHUCJIEHHBIX pacu€ToB, KOTOpbIE IOKa3bIBAIOT, YTO HajluW4he OaphepoB IO3BOJISET CO3/aTh
HEKOTOpPYIO 0e30macHyl0 30HY, B KOTOpoi HaOmrofaeTcs 3HAYUTENbHOE CHIDKCHHE
WHTCHCHUBHOCTU TOBEPXHOCTHBIX BONH. [loka3aHo, kak BiIUseT BbIOOp MaTepuana Oapbepa Ha
YPOBEHb CHIKEHUSI MHTEHCUBHOCTH HArpy3KH U Ha MPOTSHKEHHOCTD 3aIIUTHOM 30HBL. Pe3ynbTaThl
paboThl, OTMEUYEHHBIE B TIOCJIEAHEH TTIaBe, B IIEIOM COOTBETCTBYIOT TOCTABIICHHBIM 3a/JauaM.

3aMeuaHus:

1. K ¢opManbHbIM 3amMe4aHUSIM MOXKHO OTHECTH JOCTAaTOYHO HeOpexHoe odopmieHue
paboThl, HapUMep, ITUTHPOBAHKE HAYWHACTCA ModeMy-To ¢ pabot [8,18,20], u Tonbpko
IOTOM HJAET MO BO3pAcTaHUIO; HAa OOJNBLIMHCTBE IpadUKoB ocu 0(OpPMIIEHBI B Pa3HOM
CTHJIE, U T. 1.

2. IlomuMo »3TOro, BBI3BIBAET BOIPOC TOYHOCTHh pPE3YJbTATOB, IOJYYEHHBIX IPH
moaenupoBanud. [Ipu orcyTcTBUM Gapbepa (cM. Hamp. puc.8) ypoBEHb MaKCHMAJIbHOTO
YCKOPEHHUsI JOJKEH OCTaBaTbCs IOCTOSHHBIM B HE3aBHCHUMOCTH OT PAcCTOSHHSA OT
6apbepa, B To BpeMs, Kak npu 10.2 M BUJIeH JToKanbHbIH MUHUMYM. CTOUT OTMETHUTh, YTO
Ha 3TOM JK€ ypOBHE HaOJIOAaeTcs MUHUMYM Uil BCE€X KPUBBIX, COOTBETCTBYIOIUX
pa3uyHBIM OapbepaM, KOTOPbI MOKET OBITh CBSI3aH HE TOJIBKO C (PU3UUECKOM MPUPOIOH
SIBIICHUS1, HO U C HETOYHOCTBIO B BBIUNCIIUTEIBHON CXEME.

3. He coBceMm sicHO KakuM 00pa3oM MPOU3BOAUTCS CPAaBHEHHUE PE3YIHTaTOB MOJICITMPOBAHUS
¢ okcnepuMeHToM (cM. Hamp. puc.24 u puc.25). Ha mpomexyrtke 5-20 merpos,
IKCTIEPUMEHTAIBHBIE KPUBBIE SBISIOTCS KyCOYHO-THHEHHBIMU, JIUIst MaTtepuaina GeoFoam



JTa)ke HEMOHOTOHHBIMH, B TO BpeMs KaK pacu€THble KPUBBIE HA ATOM Y4YacTKe JTMHEHHbIE
yobiBatonue Gynkuuu. [Ipm »TOM [nenaercs BBIBOJ O BajWJalldd Pe3yJbTaTOB
MOJIETTUPOBAHUSI.

Brimycknas kBanudukannonnas padora Ymyra Ilonara mo teme «HucieHHOe MOJEINPOBAaHHUE
CeMCMUYECKUX BOJH M TMOJABJICHUE MX BO3JEHCTBHS INPH MOMOIIM CEHCMHYECKHX OapbepoB»
COOTBETCTBYET TPEOOBaHMSIM, MPEABABISIEMbIM K BBITYCKHBIM KBaTH(DPUKALIMOHHBIM paboTam, U
3aCJIyKUBAET OLICHKU «XOPOLLIO».

Peuensent
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REVIEW
of the master degree graduate qualification work on
“Numerical simulation of seismic waves and mitigating the effects by seismic barriers”
by student Umut Polat, group: 3640103/80201
Peter the Great St. Petersburg Polytechnic University

The graduate qualification work investigates the problems of seismic protection of structures from
the hazardous effects of surface waves during an earthquake. A numerical simulation of the
propagation of a harmonic surface wave in the presence of vertical protective barriers is performed.
The problem under consideration is of undoubted practical interest in the design of buildings in
earthquake-prone regions, especially in the construction of potentially dangerous structures such
as nuclear power plants.

The work contains 7 chapters, despite the fact that the author indicates 8, in which the essence of
the work is fully reflected. The first two chapters are devoted to the relevance of the work and
existing methods of solution, in particular, to the analysis of the propagation of surface Rayleigh
waves. The third chapter provides the selected parameter values for numerical simulation. The
fourth chapter contains a mathematical formulation of the problem. The fifth and sixth contain the
results of numerical modeling, and they also verify the model in comparison to experimental data.

Apparently, the results of the author include only the results of numerical calculations, which show
that the presence of barriers makes it possible to create some safe zone in which a significant
reduction in the intensity of surface waves is observed. It is shown that the choice of the barrier
material affects the level of reduction for the wave intensity and the dimension of the protective
zone. The results of the work noted in the last chapter, in general, correspond to the stated
problems.

Remarks:

1. Formal remarks include rather careless preparation of the manuscript, for example, citation
begins for some reason with work [8,18,20], and only then goes in ascending order; on most
graphs, the axes are presented in a different style, etc.

2. In addition, the accuracy of the results obtained by the numerical simulation raises a number of
questions. In the absence of a barrier (see, e.g., Fig. 8), the maximum acceleration level should
remain constant regardless of the distance from the barrier, while at 10.2 m a local minimum is
observed. It is worth noting that at the same point the minimum for all of the curves corresponding
to different types of barriers is observed. This can be associated not only with the physical nature
of the phenomenon, but also with inaccuracy in the computational scheme.

3. Itis not clear how the simulation results are compared to experiment (see, for example, Fig. 24
and Fig. 25). In the interval of 5-20 meters, the experimental curves are piecewise linear, even
non-monotonic for the GeoFoam material, while the calculated curves in this part are linear
decreasing functions. At the same time, a conclusion is drawn about the validation of simulation
results.



The graduate qualification work of Umut Polat on “Numerical simulation of seismic waves and
mitigating the effects by seismic barriers” complies with the requirements for graduate
qualification works and deserves to be rated as “good”.
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