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3ACTOCYBAHHS CBITOBUX IHHKEHEPHUX ITPAKTHUK
YHPABJIIHHSI AEPOAPOMHUMU MOKPUTTAMU
TA BUBHAYEHHSA KIIACUPIKAININHOI'O YNCJIA PCN

Anomauia. Ycmanosneno, wo 0OHUM i3 HANPAMIE cUCmeMU YRPABTIHHA aepOOPOMHUM NOKPUMIMAM, V3200ice-
Hux Ycecsimmnvoro opeanizayicio yusinoroi asiayii (ICAO), € suxopucmaHnus 0iaeHOCMUYHUX KOMIIEKCI8, Wo npa-
YI0I0Mmb 3a MEMOOON02IEI0, 8I00OMOI0 Y c8imosiil npaxmuyi sioomiu sik Heavy Weight Deflectometer.

Buseneno ocnoegni nepesazu memody Heavy Weight Deflectometer y yuxni mexuiunoi excniyamayii aepoopomHux
KOHCMPYKYIll: OYiHKA (PaKmMuuHo20 CmMamy 1b0mHoeo nojis ma 1o2o0 OKpemMux elemMenmis 3a MiyHicmio; ModiCIuU8icms
cknaoanus Hayionanvrozo peccmpy 311C 3a 00nycmumoro 6anmadicoOHanpy*ceHicmio ma 3anumKo8UM pecypcom, yee-
OenHsl NPaKmuKu YNpasiHHs pecypcami. Ha PeMOHm I YMpUmManHs JbOmHO20 NoJs HA OCHOBI OaHUX NPO dakmuy-
HULL 3ATUUKOBULL PECYPC KOHCMPYKYIL I peanbHux mooenetl ixuvoi despadayii; payioHanrbHutl po3paxyHoK i mexHiKo-
EKOHOMIYHE OOIPYHMYBAHHS MEXHONOSIYHUX PillleHb Wo00 BIOHOBNIEHHA Ma NIOCULEHHS KOHCIMPYKYIU, MOXCIUBICTIb
BUKOHAHHA diaenocmuunux onepayiu na ditouiti 311C, wjo inmencugHo eKChaIyamyemscs, 3aCmocy8anHs HAKpauwjo2o
€BPONELCLKO20 MA CBIMOB020 O0CEIOY 8 YMPUMAHHI A PO3GUMKY MEPENCE MICYEBUX I MIJICHAPOOHUX AepOnopmis.

Kniouosi cnosa: aepoopomui nokpumms, necra 30amuicmo, memoo HWD, cucmema ynpaeninns aepoopomnum
noxkpummsam, oeprexkmomemp 6axcxozo eanmagicy, memoo ACN-PCN, yauia npoeury nogepxmi noKpummsi.

Kipnis Denys, Karpov Viktor. APPLICATION OF GLOBAL ENGINEERING PRACTICES
OF AIRPORT SURFACE MANAGEMENT AND DETERMINATION OF THE CLASSIFICATION

NUMBER PCN

Abstract. It has been established that one of the directions of the airfield surface management system agreed by
the International Civil Aviation Organization (ICAQO) is the use of diagnostic complexes working according to the
methodology known in world practice as HWD (Heavy Weight Deflectometer).

The main advantages of the HWD method in the cycle of technical operation of airfield structures were revealed.:
assessment of the actual condition of the airfield and its individual elements in terms of strength; the possibility
of drawing up the national register of the ZPS according to the allowable load tension and residual resource;
introduction of the practice of resource management for the repair and maintenance of the airfield based on data on
the actual residual resource of structures and real models of their degradation, rational calculation and feasibility
study of technological solutions for the restoration and strengthening of structures, the possibility of performing
diagnostic operations on the operating runway, which is intensively operated; application of the best European and
world experience in the maintenance and development of the network of local and international airports.

Key words: airfield pavements, bearing capacity, HWD method, airfield pavement management system, heavy
load deflectometer, ACN-PCN method, pavement surface deflection cup.

Beryn. Kypc na BigOyaoBy Ta pO3BUTOK
MEpeXi MICIIEBUX 1 MDKHApPOJIHUX aepOIOPTIB
SK YaCTHMHU 3araJlbHOHAIlIOHAJBHOI CTpareril
BiJTHOBJICHHSI Ta PO3BUTKY C€KOHOMIKH YKpaiHH
B YMOBax OOMEXEHOro (hiHaHCOBOTO pecypcy
nependavyae 3acTOCyBaHHS HaWOLIbII €()EKTHUB-
HUX CBITOBUX IHXCHEPHUX MPAKTHK.

© Kimnic /I. B., Kaprios B. B., 2023

Y po3BHHEHHX KpaiHaX YHpPOBAJKEHI CHC-
TEMH YIPaBIiHHS aePOJPOMHUMH TOKPUTTSIMH,
aKi 3a0e3MevyloTh MOCIiOBHY, 00 €KTUBHY Ta
CUCTEMATUYHy TPOLEAYPY sl BCTAHOBIICHHS
npiopuTeTiB 1 rpadikiB, pO3MOALTY PecypciB i
Oro/pkeTy 7l 00CITYTOBYBaHHS Ta BiJHOBJICHHS
nokpuTTs. KoHemniii cucteMu yrpasiiHHs aepo-
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IpoMHUM TOKPUTTSIM (APMS) wiTko BUKIaAeHi
B [1; 2]. Cucrema ympaBiiHHS aepOAPOMHUM
nokputtsiM (APMS) — 1ie cucrematuunuii HaGip
TEXHIKO-€KOHOMIUYHUX CTpaTeriil 1 mporenyp, AKi
3a0e31euyoTh CTajie YIPaBIiHHSA aepOAPOMHUM
MOKPUTTSM a€pOMOPTIiB.

Oyukuis APMS mnonsirae B po3poOiieHHi
HaWKpamux CcTparerii oOcayroByBaHHS IS
MiITPUMKH OKPUTTS B ONTUMAIBHUX POOOUNX
ymoBax. APMS norpuMmyerbcsi cucremaTuy-
HOT MpOoLEAYpH A BU3HAUCHHS CTaHy CIpPaB,
NPIOPUTETIB 1, K HACIHIIOK, MJIAHYBAaHHS TEX-
HIYHOTO OOCIyroBYBaHHS Ta PO3MOIITY HEOO-
XITHUX pecypciB, mepeadadyeHux sl BChOTO
KUTTEBOTO IUKIY U omnTuUMizalii OmoKery.
Cucrema MOKe Ha/laBaTH KOHKPETHI pEKOMEH-
Jamii moAo0 MiATPUMKH aKTUBIB Ha MPUUHSIT-
HOMY piBHI OOCIIyroByBaHHsI MiClIs aHali3y
310panoi iHpopMaii.

CucreMaTHyHU MOHITOPUHT 1 TOCTiiiHE
OHOBJICHHSI IMOKa3HHUKIB TOKPHUTTS J103BOJISIOTH
BU3HAUUTH MPIOPUTETU Ta IUIAHYBATH HAMOLIbIIT
BIJIMOBIAHI 3aXOAM 3 TEXHIYHOTO OOCIyrOBY-
BaHHS Ta BIIHOBJICHHS MOKPHUTTIB MOPIBHIHO 3
HasIBHUMHM OIO/DKETaMM i O4iKyBaHMMU XapaKTe-
pPUCTHUKaMHU.

IlocTanoBka mpodjieMH Ta pe3yJbTaTH
aocjaimkeHHs. JlaHi MO0 TOKa3HUKIB Yy3a-
TaJIbHIOIOTHCS W AHATI3YIOThCS Ul BU3HAUCHHS
OJTHOPIAHUX MAUISHOK 3 OJHAKOBHUMH PIBHSIMH
3HOCY, HECHOIO 3JaTHICTIO Ta TpadikoM, SKi
€ OCHOBOIO IJIsi PO3POOJICHHS 0araTopiuHOTO
IUTaHy TEXHIYHOTO OOCIIyroByBaHHs. Jlis mineit
aHaJlizy BHMKOPHCTOBYETbCS MporpamHe 3abes-
neuenHs (Elmod, Airports Tomo) 3 MeToro MiHi-
Mi3alii BapTOCTI XHUTTEBOTO IUKIY aKTHBIB 3a
30epeKeHHS] BUCOKHMX CTaHAAPTIB €(eKTUBHOCTI
BIJIMOBIAHO 0 MIXKHAPOTHUX MTPABUIL

OnHuM 13 HampsMiB CHCTEMH YIIPaBIiHHSI
aepOJPOMHUM TOKPHUTTSM, Y3TO/KEHUX Mixk-
HapOJHOI0 OpraHi3ali€lo [UBUIBHOI aBiaril
(ICAO), € BuKkopuCTaHHS IIaTHOCTUYHUX KOMII-
JIEKCIB, 1O MPAIOIOTh 32 METOMOJIOTIE0, BiJO-
MO0 y CBITOBIM mpakTuui mij Ha3zBoro Heavy
Weight Deflectometer (mami — HWD).

Bigyamizalis NOKa3HUKIB Ha Mari aepo-
JpoMy HaBeJeHa Ha puc. 1, aedaexromerp
BA)KKOTO BaHTaXy Ta mpuHiun podorn HWD —
Ha puc. 2 Ta 3 BiAMOBIIHO.
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Januii HepyiiHiBHUI Meron 0a3yeTbcsi Ha
IHCTPYMEHTAJIbHOMY BUMIPIOBAHHI Yallli IPOTHHY
MOBEPXHI MOKPUTTS, 10 BUHMKAE TiJ JI€I0 Tec-
TOBOIO JUHAMIYHOIO HABAHTAXKEHHS BIITOBIIHO
10 [3]. SIx TecToBE HaBaHTAXKEHHS BUKOPHCTOBY-
€TbCS KOPOTKOYACHE HABAHTAXKEHHS (TPUBAJICTDH
nii — 20-30 mc), piBHOMIpPHO pO3MOIUICHE HA
mramn giamerpom 30 cM. PiBHOMIpHICTH po3mo-
JIUTy HABaHTaKEHHs 3a0e3NevyeThcsi KOHCTPYK-
[i€0  0araToCeKIifHOrO OryMJICHOTO INTaMIia.
BenuuuHa HaBaHTa)XEHHS PETYIIOETHCS B MEXKax
Biz1 20 10 320 kH, TOYHICTH PO3paxyHKy THCKY, 1110
nepenaerbes Ha HoKputTs, — 0,1 k[1a. TounicTs pee-
crpauii nedopmartii mosepxHi HOKpuTts — 0,1 MKM.

JlednekTomMeTp Ba)XXKOro BaHTaXy 3AaTHUHN
CTBOPIOBATH JMHAMIYHE HaBaHTAXXCHHS, 1Mi-
TYyIO4YHM BIUIUB HA TMOKPUTTS BiJ OJHOKOJICHOT
napyu BCIX THIIB MOBITPSHUX CYIAEH, 30Kpema
it Boeing 777, Airbus A340 ta A380. Jlane
oOnagHaHHS Ma€ HaJI3BHYalHO BHCOKY HpO-
JTyKTUBHICTh, OJIHE BUMIPIOBAHHS MPOBOJUTHCS
1015 cekyHn, a 3a IBi TOAWHU MOXHA BUKO-
HaTtH 10 100 BUMipIOBaHb.

HWD 3 aBromoOineMm i1 TAradeMm HaBEICHO
Ha puc. 4.

OcHOBHI TepeBaru 3acTOCYBaHHS METOAY
HWD y nukii TexHi4HOI ekcuryaTamii aepo-
JPOMHHUX KOHCTPYKUIH MOJIATaI0Th B TAKOMY:

— MOXJIUBICTH mBUAKOI cepTudikamii 3I1C 3a
MetooM ACN-PCN BignoBigHo 110 [4—6];

— OIiHKa (PAKTUYHOTO CTAHY JILOTHOTO IOJIS
Ta HOr0 OKPEeMHUX E€JIEMEHTIB 3a MIIHICTIO, MOX-
JUBICTh CKJIAJIJAHHSA HALlIOHAJIBHOTO PEECTPY
3I1IC 3a 10ImycTUMOIO0 BaHTAKOHATIPYKEHICTIO Ta
3QJIUIIKOBUM pecypcom [7-9];

— YBEACHHS NPAKTUKU YIPABIIHHA pecyp-
caMH Ha PEMOHT 1 YTPUMAaHHS JIbOTHOTO IOJI
Ha OCHOBI JaHUX NPO (aKTUYHHUHA 3aJIUIIKOBHHA
pecypc KOHCTPYKIIiH 1 peanbHUX MOAeNeH IXHbOT
Jerpajaaiii,

— pauioHanbHUN po3paxyHok 1 TEO TexHo-
JIOT1YHUX PIllICHb LIOA0 BiJAHOBIICHHS Ta MiACHU-
JICHHSI KOHCTPYKIIiif;

— MOXJIUBICTh BUKOHAHHS J1arHOCTHYHUX
onepaniit Ha airouiit 3[IC, 1m0 IHTEHCUBHO €KC-
IUTyaTy€eThCS

— 3aCTOCYBaHHS HAaHKpaIOro0 €BPOIEHCHKOIO
Ta CBITOBOTO JOCBIZy B YTPUMaHHI Ta PO3BUTKY
Mepexi MICLEBUX 1 MIDKHAPOIHUX aepOIIOPTiB.
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Puc. 2. lepaexromerp Ba:kkoro Tuny HWD

feodoHn 200 100 150 150 400 500 500 500
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NOKPWUTTA fiae

Puc. 3. Ilpunoun podorn HWD
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Puc. 4. HWD 3 aBTomo0ijieM i TaArauem

BucnoBku. BukopuctaHHs 1HHOBAIIITHOTO
MiAXOAY MiJ Yac BHUKOHAHHS MeEpPEeANpPOEKTHUX
OOCTEEeHb J03BOJISIE BHOpAaTH ONTHUMAJIbHE
MPOEKTHE PIMIEHHS Ta 3HAYHO 30UTBIIUTH MIXK-
PEMOHTHI TEPMiHH aepPOIPOMHHMX KOHCTPYKIIH,
a OTXe, 3HAYHO CKOPOTUTH BUTPATU Ha iX yTpH-
MmanHs. O6nagnanas HWD no3Bomnsie orpumaru
OCHOBHHUU HAOIp JaHUX I Yac BUIIYKYBaHb 1
3a0e3MeYnTH MaKCUMaJIbHUI e(eKT B eKcIuTya-
TalliHOMY YTPUMaHHi, PEMOHTI, PEKOHCTPYKIIi1
Ta cepTudikaiii 3TITHO-MOCAAKOBUX CMYT.

Harenep Ykpaina TexHIYHO rOTOBa JI0 MPAKTHY-
HOI peasizallii 3a3Ha4eHOi METONONOTIi CUlIaMU Ta
3aco0aMH JCPYKaBHUX JIOCTITHUIILKUX IIEHTPIB 1
NPHUBAaTHUX THKUHIPUHIOBUX KoMmmaHii. [Ipore cBi-
TOBHIA JIOCBIJ] TIOKA3ye, 110 HAHOLIBILIOTO MPOrpecy
B MUTAHHSIX 3aCTOCYBaHHS Cy4JaCHHUX IHYKEHEPHHX
MPAKTUK MOYKHA JTOCSATTH 32 YMOBHU aKTHBHOI MTO3MITIT
nepkaBu. ToMy 3 YIEBHEHICTIO MOXKHA CTBEPIIKY-
BaTH, IO CIPUSHHS BIPOBAKCHHIO y TIPAKTHKY
TEXHIYHOT eKCIUTyaTallii JIepKaBHUX aepOIOpTiB
meromy HWD marume 3Ha9HWIA €KOHOMIYHHIA i
coliabHUN eeKT y HaHOIKUIN NEPCIeKTHUBI.

CHucoK BUKOPUCTAHUX JKEpe:
1. 150/5380-7B — Airport Pavement Management Program (PMP). October 10, 2014.
2. TRB Transportation Research Circular E-C127: Implementation of an Airport Pavement Management
System explores the role and data requirements for an Airport Pavement Management System (APMS). The
report also examines the benefits, costs, and common challenges associated with the implementation of an

APMS. DOI: 10.17226/22015.

3. ACTY b B.2.3-42:2016. ABTromM00inbHI 1opord. Metoau BU3HaYeHHs Ae)OpMaLifHIX XapaKTEPUCTHK

3EMJISIHOTO IMOJIOTHA Ta AOPOKHBOI'O OJATY.

4. Annex 14 : Aerodromes. Volume I : Aerodromes Design and Operations. 9’th Edition. July 2022 ([loxa-
Tok 14 : Aeponpomu. Tom 1 : [IpoexryBanHs Ta excrityaranis aepoapomis. Jles’site Bunanust. Jlunens 2022).

5. Doc 9157 Aerodrome Design Manual : Runways. Part 1. 4t’h Edition. 2020 (ITociOHUK 13 IpOEKTYBaHHS
aeponpomis. Yactuna 1 : 3niTHO-OcaakoBi cmyru. YerBepre Buganus. 2020).

6. Doc 9157 Aerodrome Design Manual. Part 3 : Pavements. 3’rd Edition. 2022 (Unedited) (ITociOHuk i3
npoektyBaHHs aeponpomiB. Yactuna 3 : [Tokpurts. Tpere Bunanns. 2022. (bes 3min)).

7. Numerical simulation of hard airdrome coatings stress-strain state when interacting with weak ground
base / S. Talakh end al. Industrial Machine Building, Civil Engineering : Academic journal. 2019. Ne 1 (52).

P. 124-132.

8. Rodchenko O.V. Computer technologies for concrete airfield pavement design Aviation. 2017.
Volume 21 (3). P. 111-117. DOI: 10.3846/16487788.2017.1379439.

9. Guo E., Pecht F. Critical gear configurations and positions for rigid airport pavements — observations and
analysis. Pavement Mechanics and Performance, GeoShanghai International Conference. Shanghai, China,

2006. P. 7-14. DOI: 10.1061/40866(198)2.

44



Airport Planning, Construction and Maintenance Journal Bunyck / Issue 1,2023

References:

1. 150/5380-7B — Airport Pavement Management Program (PMP). October 10, 2014.

2. TRB Transportation Research Circular E-C127: Implementation of an Airport Pavement Management
System explores the role and data requirements for an Airport Pavement Management System (APMS). The
report also examines the benefits, costs, and common challenges associated with the implementation of an
APMS. DOI: 10.17226/22015.

3. DSTU B V.2.3-42:2016 Motor roads. Methods of determining the deformation characteristics of the
ground surface and road surface.

4. Annex 14 — Aerodromes — Volume I — Aerodromes Design and Operations 9th Edition, July 2022
(Dodatok 14 Aerodromy. Tom 1 Proektuvannia ta ekspluatatsiia acrodromiv. Vydannia deviate, lypen 2022).

5. Doc 9157 Aerodrome Design Manual — Runways — Part 1. 4’th Edition, 2020 (Kerivnytstvo po
proiektuvanniu aecrodromiv. Chastyna 1 Zlitno-posadkovi smuhy. Vydannia chetverte, 2020).

6. Doc 9157 Aerodrome Design Manual — Part 3 — Pavements. 3’rd Edition — 2022 (Unedited) (Kerivnytstvo
po proiektuvanniu aerodromiv. Chastyna 3 Pokryttia. Vydannia tretie, 2022, bez zmin).

7. Talakh S., Dubyk O., Lysnytska K., Ilchenko V. (2019). Numerical simulation of hard airdrome coatings
stress-strain state when interacting with weak ground base. Academic journal. Industrial Machine Building,
Civil Engineering, 1 (52), 124-132.

8. Rodchenko O.V. (2017). Computer technologies for concrete airfield pavement design Aviation.
Volume 21 (3). P. 111-117. DOI: 10.3846/16487788.2017.1379439.

9. Guo, E., Pecht, F. (2006). Critical gear configurations and positions for rigid airport pavements —
observations and analysis, in Pavement Mechanics and Performance, GeoShanghai International Conference.
Shanghai, China, 7-14. DOI: 10.1061/40866(198)2.

45



