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3AJIEKHICTH TPIIMMHOCTIMKOCT] TA
JTEO®OPMATHUBHOCTI 3AJIIBOBETOHHUX A JIOK q1p
IMKJITYHOMY HABAHTAKEHHT "
Kosra K.B., Mapuenxo B.B. — cmydenmu I1I]5-504,,
Cnnnos A.O. — cmydenm MTT-502m, lotanos LI, ’
Opritmax A.B., Korainceknit 0.0. — cmydenmu 31I1J5-603,,

Hayxosuti kepigrux — 0.m.H., npog. Kapmiox B.M.,
Hayxoeuii koncynemanm — 3006ysau Anby K.1.

Odecvxa deporcasra axademis Oyoienuymea ma apximexmypu, Vipaing

Hocaizxyerbes cHcTeMHUA BIUIAB BHCOKHX PiBHIB 3HAKO3MIHHOr0 Ma-
JONAK/JI0BOT0 HaBaHTa)KeHHS Ha TpimMHocTifikicTs Ta xedopmarne-
HiCTHL NPOriHANX HelepeapMoOBaHMX 3aJi300eTOHHAX KOHCTPYKIiil.

Beryn. Benuka KUTBKiCTh TPOTiHHMX 3aJ1i306€TOHHMX KOHCTPYKIIi 11
9ac eKCIUTyaTalii 3a3Hac Jii MaJOIMKIOBUX HOBTOPHUX Ta 3HAKO3MiHHHX
HaBaHTaKeHb, AKi BUHUKAIOTh B MeXaxX €KCIUTyaTalifiHoro piBHA, a iHKOMA
# nepepummytoTs #toro. ToMy 3 MeTOIO HifBHIIEHHS ehEKTUBHOCTI KalliTa:
THLHUX BXJIaleHb ICHYE peajlbHa HEOOXiAHICTH BIOCKOHATIEHHSA iCHYIOTHX
METOMIiB PO3PaXyHKIB HOPMAITBHUX i, 0COGIUBO, OXMIHX ITepepisiB BKasd-
HUX KOHCTPYKIi# Ha 3a3HadeHi HaBaHTAXXEHHs, HacaMIlepel, TOMY, 110 3MI-
Ha 3HaKy HaBaHTa’KeHH:, HOro piBHA TA HEBU3HAUYEHE IIOBTOPEHHS B IIPOLE”
ci excrutyaTauii MoXke NpM3BeCTH N0 HaciigkiB. Mera. ITpoBecTH H0CI"
JKeHHSA CHCTEMHOTO BIUIMBY BHCOKMX DiBHIB 3HAKO3MiHHOTO MAJIOLMKIO”
BOTO HaBaHTAKEHHA Ha TPIlIMHOCTINKICTH Ta HedopMaTHBHICTE NMPOT i.HH“x
HenepeapMoBaHUX 3alli306€TOHHUX KOHCTPYKIiH Ta BIOCKOHAIHTH 1HXE”
HEPHY METOIMKY iX PO3paxyHKy, mo Gasyerbcs Ha aedopMauiifHoMy METO”
i 3 ypaxyBaHHAM 3a3Ha4eHHUX (BaKTopiB.

Meroanxa. JIna BUBYEHHS BKA3aHOTO Ta iHIIHX MUTaHb eKCIIepHMEHTE”
THBI AOCTIKEHHS BUKOHYIOTRCA 3TiHO 3 TEOpicio IIaHyBaHHA 32 qoTH*
PrOXGHaKTOpHUM TpUpiBHEBUM mnaHoM Bokca B,. Jocmigmi 3paskd — ne
321i306€TonHi 6aTKu NpAMOKYTHOTO Tepepisy 3 po3mipamMu 200x100 MM
noexynoro 1975 MM, apMoBaHi IBOMa MIIOCKUMMU 3BapHUMH xapkacaMi H
CHMETPUEHOIO TT03/I0BKHBOI0 HMKHBLOIO Ta BEPXHLOIO apMaTypolo 20_1
A500C i nonepeusnoro 243, 4, 5 Bpl 3 Bianocuumu nponsoTaMH 3P‘3§'

~1, 2, 3, Burotonneni 3 Baxkoro 6erony xnacis C 16/20 (B20), C 303
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(B35), C40/59 (BSO).Ta.BunpoﬁyBaui MaIOUMKIIOBUM 3HAKO3MIHHUM HaBa-
HTAXEHHAM PI3HHX PIBHIB.

Pe3y/IbTaTH. B naHiif cTaTTi pO3IIANAIOTECA PE3YNBTaTH HOCHIKEHD
pKa3aHHuX Y tabn. 1, 2 3pa3KiB-6anok, BUrOTOBIEHHX IPH CEpe/IHiX 3HAYCH-
15X KOHCTPYKTHBHHX YHHHHKIB Ta BUNIpoOYBAaHUX Ha JIil0 MalOUMKIOBOTO
3HaKO3MillHOr0 HaBaHTaXeHHA piBHiB: 11=+0,5; N=£0,65; n=+0,8 Bix pyitui-
BHOTO.

HayxoBa HoBusna. Brepue orpumano HOBI €KCIIepUMEHTAIBHI HaHi
o0 TpilMHOCTIHKOCTI Ta AepOpMAaTHUBHOCTI AOC/IAHHX 3pa3KiB-6aiok,
OBEJICHHX MANOUHKIIOBUM 3HAKO3MIHHUM HaBaHTaXEHHAM BUCOKHX PiBHIB
1o BHuepnaHHa ixHpoi Hecy4oi sparnocti (W 20,4 mym; £//2>1/150). Buko-
HaHHS 3aIUIAHOBAHHX €KCIIEPUMEHTAIbHO-TEOPETHYHHX AOCII/LKEHD Y MOB-
HoMy 06cs31 HacTh MOX/IHMBICTb OLIHMTH CUCTEMHMI BIUIUB KOHCTPYKTHB-
HMX YHHHHKIB Ta QaKropiB 30BHIIIHEOI Jii Ha BKa3aHi NapaMeTpH AK 30K-
peMa, TaK i y B3a€MOJIi, BAOCKOHAIUTH METOAUKY PO3PaXyHKY MILHOCTI AK
MOXWIHX, TaK i HOPMaIBHHUX Nepepi3iB NPOTIHHMX EEMEHTIB, @ TaKOXK iX
TPIMHOCTIHKOCTI Ta Ie$OPMaTUBHOCTI Ha OCHOBI Jie¢popMaLlifiHOT Mozeli,
pO3pOGHTH NpPOMO3ULIT MO0 BAOCKOHAICHHS YHHHUX HOPMATHBHHX METO-
MK po3paxyHKy IXHBOI HECYYOl 3/1aTHOCTI.

Mpakrauna 3uavumicrs, OTpuMaHi pesynsTatd OyayTs BHKOPHCTaHI
y HaBuaneHoMy mpoueci BH3 GynisensHoro npodumo, mpu NPOEKTYBaHHI1
NPOTiHHMX 3a/1i306€TOHHIX KOHCTPYKIIiH, AKi 3a3HAIOTE Aii MaJIOUMKIOBHX
3HAKO3MIHHHX HABAaHTAXEHb BUCOKHMX DiBHIB, IO JacTh MOXJIHBICTH Hif-
BHIIMTH IXHKO HaJiMHICTH Ta JOBrOBIYHICTH, IIPUAMATH OOIpYHTOBaHI pi-
LUEHHA OO0 PallioHabHOrO BUKOPHCTAHHA MaTepiaiB.

Ananis ocranuix gociimkedn. Posmodara me nosax 100 pokis Tomy
Ha3aJl IUCKYCiA Npo Te, B LIO [EPETBOPIOETECS 3a/li300CTOHHUE ENEMEHT
nicns yTBopeHHs moxumux Tpiuma: posmipay (AN. Talbot) @i pepmoBy
(E. Mérsch) cucTeMy mpofioBxKyeTses i HuHi. [loganbui 3aKkopioHHi 10CHi-
IKCHHA y 1OMY HanpAMKY GyJIH COpsAMOBaHi, B OCHOBHOMY, Ha BJIOCKOHA-
TEHHA QepMOoBOT aHaIOT1.

Ipore, nogapiunii po3BUTOK Teopii 3aN1i306€TOHY NOKa3as, WO i Me-
TOAM 3 Or/IsJy CBOET YMOBHOCTI He BilOOpaXaloTh Y JOCTATHiMN Mipl MUHCHY
Po6oTy NpHONOpHUX AUIAHOK NPOriHUX 3a1i3006TOHHIX eneMenTiB. Tomy
B CEPE/IMHI MUHYJIOrO CTOJITTA MiJl KEPIBHUUTBOM 0.0. I'Bo31€Ba CIIOYATKY
B.I. Mypawesum, a norim M.C. Bopuancekum OyB cTBOpEHHil uoau?t
METOA po3paxyHKy NOXHIOrO Hepepisy Ha o fonepedHoi Ciuli y craul
PYAHYBaHHA, AKMHA NOTIM NOCTIHO BAOCKOHAIIOBABCA HHCELHIMH NPALA-
MU BITYHSHANMX BYCHHX, CEPE AKHX BIILILIOTBCH pOGOTH 0.C. 3anecoss,
0.C. 30puua, B.C. Jlopodeesa, J1.0. Jopoutkcsisa, B.I. KapaGuw, I0.A.
Kiaumosa 1a iy,
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3 MeTO BIOCKOHANEHHS METOY PO3PAXYHKY IPHONODHMX S
NpOriHHMX KOHCTPYKUIA ¥ crapii py#HyBaHHA B CepelrHi 80-x poxiy \mx
nynoro cronitrs FO.A. Kimimos i O.C. 3anecoB  po3pobum disiruyy \{0‘
Jens 3amizo6eToHHoi 6anky, sKa i3 CyIUTBHOro TUTd MHiX HaBaHTax gz,
MOCTYTIOBO NEPETBOPIOETHCA Y JIMCKOBO-B’A3eBY cHCTeMy [1].

. TaGHmm 1
Bemuuuna pyitayrodoro (2Fy,) i MKi1igHOTO (n-2F ) HaBaHTaxeHRS -

BiITIOBiHMX 3HAaY€HD CTPLIM NPOrMHIB, IIMPUHH PO3KPHTTA HOPMahHyy |
TIOXMIIMX TPimuH, nedopMalliit cTMcHyTOro 6ETOHY i pO3TATHYTO]
apMaTypH, a TAKOX MOHTaXHOI apMaTypH B IOCTIIHUX 3pa3kax-6atkax

o | 2P | fo | WS Wi | e | g | &
2 kH | MM | MM | 10% | <10 | -10°
o
g n.iF“‘ £, | Wi, | W, ol T
" kH MM MM MM -10 -10 -10
17 |1380 |446] 10 | 08 | 1492 85,0 | 170,7
82,0 |425| 0,3 | 0,7 | 1342 | 91,0 | 4613
g 13300 [479] 075 |025] 1128 69,0 | 124,1
1950 | 4,61 | 02 |045]| 101,4 | 73,7 | 1567
lo 2080 |502] 025 | 11| 140 | 917 143,6
120,0 | 540 | 0,15 | 0,6 | 140,3 | 108,8 | 1750
- 158,0 | 504 02 |095] 142,1 | 90,83 | 150 |
68,0 | 459 0,15 | 1,3 | 127,8 | 83,8 | 179,7
- 200,0 | 4,07 02 | 0,8 | 1165 | 71,33 | 1280
107,0 | 739 | 0,2 | 0,5 | 190,6 | 150,3 | 1410
yy | 1580 12,94 | 0.15 | 1.2 | 84,17 | 51,67 92,3
86,0 12,60 0,1 |04 | 712 | 49,0 | 127.7
53 | 182,0 |508] 06 [ 06 [ 1415 93.0 1444
122,0 [ 4,53 ] 0,15 [ 080 1242 | 85,0 | 1810
b4 | 196.0 [5.08 ] 0.6 | 06 [ 1415 | 930 | 1444
82,0 [2,96] 0.1 | 03 | 83,3 | 56,0 | 126,71
55 | 2000 [5.08] 06 | 0.6 | 1415 | 93.0 144.4
103,0 | 3,88 02 | 03 | 106.8 | 72,0 | 1370
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[o PO ’ gy, 4,
Bmista UPUIK pOSKpUTtA sopmaninx (W) i uoxuimx (W

Tafinuix 2

' ) Ipinmu
B Gainkax Npu UKIIMHOMY Hasastaxcsi

. Ne sunpobysanos o spaska-Oaiku
Ne
sy |37 [18 119 20 21 [22 |23 [ [ 25
W, M
WIL’} MM
at 0,' 5 ‘),2 0)‘ 0,‘ 5 0’ 15 ()’} ()735 (),] 071 5
| 02 1 04 103 1 04 101510271 03] 061|035
6 10251025 10,151 025] 0,151 01 [045] 0,1 [ 015
0,7 190351 04 | 06 10351 02 ] 04 [025] 03
L 101510051 02 | 045] 02 [ 00 62 f015] 02
) 0351 03 [ 04 06 |04 0202 [0,5] 035
6 103 102 10151025]015] 01 [0i5] 01 ] 02
08 | 03 1 04 1062104 1035105 [035] 035
102102 [or7torsto2] ol [02]ols5]ols
) 03510271 041 08 1035] 03 [025]0,15] 035
s 102 1025[015] 02 foi5] 01 [015] 01 ]0,15
0,8 045 04 | 07 | 04 |035] 04 | 03 | 03
02 | 02 [015] 02 020102021 02
3 41035 04 [ 035082 04 [025] 04 [0,15] 035
6 103502 [o11]0251015] 01 015} 0,11 02
- 0,9 | 04 | 04 | 08 | 045]035]045]035 [ 035
1025 (0,15 [0,45] 02 [015] 01 ] 03] 01 | 02
5 41035 04 [045] 09 | 0451 03 | 04 | 0,15 04
6 04 02 [006( 02 02101]025]01]| 02
0,6 | 04 |045] 08 | 03 [035] 06 | 03 | 035
02 | 051 01 | 02 [017] 01 ]025015] 02
o | [035[ 04 |04 [ 1003 025105021 04
6 103 025 ]0,15]025]0,15] 0.1 015 0.1 [ 02
- 0,6 ] 0,45 0,55 ] 0,65 04 |035] 08 ] 03 | 03
. 102 {06 1015] 02 } 0.2 01 | - |015] 0,15
7 035 | 04 | 04 | 1,1 [035]025] - | 021045
6 103 [025]015] 025 0, [ 01 ] - |0l }|025
- 08 [ 045] 05 |075] 04 0351 - |03 0.3
W 102 102 [0,12]025] 02 01 | - 0.71 gvg
g | | 04 0451035 ] 1,2 1 045] 03 | - 0»~15 >
6 103 1022 ]015]025] 02 1 0L} - 0, W
1% [os 045 06 [ 08 |05 03s] - 103125
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H.p OHOB)KCHHX Ta 611

1 Ne BATIpo6YBaHOTO 3pa3ka-6aiky i)

N 7 18] 19 ] 20 | 21 ] sz\
ITMKITY l j WkJ.,MM m 25\
Wk,,MM -~

02 [02 [ 01 [015] 02 [ 01 [ -] 01 o5

o |*1035) 04| 04 13035003 0250
s| 03102 1015] - 0201 [- oI5| g
>1o75(045] 06 | - [05] 04| -] 03035
02 fois|or ) - o2 for |- fos| o

ol flosoas|oda ] - [ o3 3[- 1025 0z
sl 0302 01s| - o2 o1 |- ]o1]02
0,7 045] 06| - |o5{o04|-]03]02

Tlpumirka *: a-nepumi (1) HamIBUMKII ONEPEYHOrO HABAHTAXEHHST 3Bep-
Xy; 6-npyruii (2) HaniBIMKI MOMEPEYHOT0 HaBAHTAXKEHHSA 3HU3Y.

Ipote, mix wac mepernsamy crapux BiTam3HaHMX HOpM CHull2.03.01-
84* apTopm HOBHX pOCIHCHKUX craHAapTiB [2], Taki BH3HaHI (axiBLi, ik
O.C. 3anecos, O.1. 3Be3nos, T.A. Myxamezies, €.0. YucTsxoB npuifuwm
JI0 BUCHOBKY, IO IiCHYIOYi METOAM PO3PaxXyHKY MIlIHOCTI MMOXHIINX Tepepi-
31B 3a/11300€ TOHHUX KOHCTPYKIIIM 1€ He JOCATIIM TaAKOTO PiBHA, 106 iX Mo-
xHa 6yio 6 NpUHHATH Y AKOCTI HOPMATHBHHX METOXNIB. Buxoas4u 3 116010,
B HOBHMX pOCIHCBKMX HOpMaxX IpHIHATA CIpollleHa po3paxyHKoBa CXeMa
NIPHONOPHOT JIUISTHKY NPOTIHHOrO 3aj1i306€TOHHOro eJIeMEeHTa.

Nanexo 3a Mexxamn Ykpainm BigoMi poGora €.M. ba6mua [5], M.C. To-
psnvka, TL.d. Baxmenka, I'.X. Mactoka [6], B.JI. Marpodarosa [7,8], BL
Komaynosa [9], A.M. Hasnixosa [10], 1.1. JIyuka [11], B.C. lopodees?
[12,13,14,15], M. Kapnenka [16], B.I. Kopcyrma [17], B.M. Kapmoxa
[18,19,20,21] mo BHBYEHHIO NpalE3qaTHOCTI CKIaZHOHATPYXEHHX 3a1130°
GeTOHHMX KOHCTPYKIIilf B yMOBaX ONHOPAa30BHX, MNOBTOPHUX MAayTOLKIIOBHX
Ta HIUAX HABAHTAKEHB, 3BUYANHMX Ta MiJBUIIEHAX TeMIepaTyp TOIIO.

€M Babuy Ta #oro yusi MalONUKIOBHM HA3MBAIOTH HABaHTAXCHEY
KUIBKICTE TIOBTOPEHHA SKMX 32 BeCh TEPMiH CIIy>OH CKITafa€e AeCATKH, coT”
Hi, a iHKoNMM ¥ TMCsyi pasis. B ixmix mpansx 6yB BcraHOBIEHHHA xpuTeplt
AN BU3HAYEHHS TPAHUYHOIO YHMCIIa TIOBTOPHHMX HaBaHTaXeHb, CYTh sor9
nonArae B crabinizanii gepopmaniit y Geroni, xond abcoMOTHANA npApict
Redopmarliit HACTYNHOrO HABAHTAXKEHHA HE3HATHO MeEPEBHIIYE a6com0'f‘:
HuH ipupict nedopmaniif monepenssoro Hapamraxenns. Humu 6YB 5PO
TICHMI Baxqmsnﬁ BUCHOBOK MNP0 T€, IO OCHOBHHI -IIpOILIEeC medopMyF it

GeTony 3akimuyeTnes mics nepmux 10-ta nuAoTiB.
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ITo4aToK MOCHIKEHHAM POGOTH 3a11i306eTOHHIX en
3HaKO3MIHHOIO HAaBAHTAXKEHHH, 3adikcoBaHux
KoBiH JtiTepaTypi, 3po6us B.5. Hemuposchkuii me y 1949 poui BuBYeHHs M
BIUIMBY 3HAKO3MIHHOTO HaBAHTAaXEeHHS Ha Tpi

IHMHOCTIHKICTE 3aMi306eToH-
Hux Ganok. ITounnatouu 3 1961 poxy npoGiemMolo oropy 3ali306eTony nif

UMKIIIYHOrO HaBaHTAXKEHHs 3alinsases JLIT, Makapenko Ta ioro yuui: €.M.
Babuy, HM. Bireko, A.B. eprens, B.B. Macniuerko, I'.X. Maciok, B.H.
Py6ens, I.{. Ceunapenxo, I'.A. ®enko Ta ixmi.

CyTreBuif BHECOK B DO3BHTOK HayKH [P0 CKIAJHUA HampyxKeHo-
nedopMOBaHUA CTaH 3aJTi306eTOHY, 3yMOBIEHUH IHKIIIHIM HaBaHTaXeH-
HAM Y TOMY YHCI, 3pO0MJIM Taki BU3HAYH] daxisni Ta Bigomi Byewi, sk
T.H.Asisos, B.C. Anexcannporcskuii, B.SI. Barpiit, AM. Bam6ypa, A.5.
Bapamikos, O.5. Bepr, I'.®. Beyenes, B.B. Bninxos, A.l Banosuii, A.B.
Botinexoscekuit, O.C. Tloponeuwxuii, B.T'. Trigenp, O.5. Tomumes, C.C.
I'omon, I1.C. Tomon, A.B. Ipuropuyx, B.O. I'pumnn, A.B. INpumun, O.1.
Hasunenko, B.C. lopodees Ta inmi.

Bemvikuit BHeCOK Y BUBUEHHS MUTaHE TPILIMHOCTIHKOCT] IIOXUIHX Iepe-
Pi3iB MPOriHHKX 3aNi306ETOHHUX eeMEHTIB 3po0uiu Taki Binomi ¢axipni
sk M.C. Bopumancrkuii, P. Banerep, IT.®. Baxnenxo, 0.0. I'Bo3xes, JI.T.
Asockina, A.O. JIMutpenxko, JI.O. Hopomxkesuy, B.C. opodees, O.C. 3a-
necos, O.C. 3opr, M.I. Kapnenxo, B.M. Kapmok ta inmi. '

IIpoBenennit aBropamu ctarTi aHanmis Ta momanbui JOCI/IKEHHS TTOKa-
3alM, IO XapakTep HalpyXeHO-Ae)OpMOBaHOrO CTaHy pobotu i pyiiny-
BaHH{ CKIIaIHOHANPY>XEHUX 3alli306eTOHHUX €JIEMEHTIB i Micro IIOBTOp-
HUX HaBaHTAXKCHb BUCOKUX PIBHIB CYTTEBO BiApi3HAETHCA Bix NPHHHATHX B
YKa3aHHX METONaX PO3PaxyHKOBHX CXeM i MOJelei, a HasSBHUX peKOMeH-
Jauiii B ony6nikoBaHUX JUKepeax HeIOCTaTHBO LA JOCTOBIPHOIrO NPOrHo-
3y IXHBOT TpilUHOCTINKOCTI T2 nepopMaTHBHOCTI.

Mera nanoi po6oTu — BUABKTH BINIMB 3HAKO3MIiHHOTO MaJIOLIMKIIOBOTIO
HABAHTa)XXeHHs BUCOKUX PIBHIB Ha TPIIIMHOCTIMKICTE Ta JepOpPMaTHBHICTE
HOpMabHAX i MOXUIMX TepepisiB 33066 TOHHUX GANKOK, a TAKOX BJOC-
KOHATUTH [HXKEHEPHY METO/MKY IXHBOTO PO3PaXyHKY Ha nedopmauiiinii
OCHOBI IIOTIOBHEHHSAM EKCTIEpUMEHTAIbHAX JAHHHX.

O6’exr pocaimkenns — OJIHONPOTiHHI HenepeapMoBaHi 3a1i306eToHHI
Oaku IPAMOKYTHOTrO Tepepisy 6e3 MonepeiHboro HaNMpyXeHHs 3 Monepey-
HUM 3HAKO3MIHHMM HaBaHTAXKEHHAM BUCOKHX piBHIB Y BHUIJLAZL JBOX 30Ce-
PEILKenux cuit, GeTonni KyGu Ta NpU3MK. )

Mpeamer AOCHKEHHs — HATIPY)KEeHO-1eGOpPMOBaHUIT CTaH, TpilnHO-
CTifikicry Ta AehopMaTUBHICTE HOPMAILHUX 1 MOXUIMX Ilepepisis ‘[.l'pOI‘iH-
HHX 3251306eToRHMX eneMenTIB GLIOUHOrO THIlY 3 YpaXyBaHHAM il KOHC-
TPYKTUBHUX ynnnukis Ta (axTopiB 30BHIMINBOT 1T,

€MEHTIB i micro
Y Roctynuil aBTopam Hay-
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Meroanka gocnigxenn. 3rigHo 3 NPUHHATOIO METONOJIOTIER HaTy phyy
EKCTICPUMEHT BUKOHYEThCA 32 YOTHPHOX(HAKTOPHUM TPHUPIBHEBUM Manoy
boxca B,. BapitoBanns daxropis 3aificHIOBanM 32 TaHUMH TiTePaTypHor
OrnANy JKepen, AKKiA 1mokasap, MO HaiOLIBII BILITMBOBUM (akTopom X%
BEIIMYNHA BiTHOCHOTO TPONKOTY 3pisy a/hy, Axa 3MIHIOBANACh Ha TPhoX pi-
Hax: a = hy, 2 hg i 3 hy. Jlpyrum 3a BeNHYHHOIO BIUIUBY, SK MPABHIIO, € 1.
Xnii KOHCTPYKTUBHUHN UMHHUK AK KIac Baxkoro 6etony: X; — C 16/20, ¢
30/35, C 40/50, a TperimM — BeMunHa (KiTbKICTB) NIONIEPETHOTO APMYBaHkg
Ha npuonopuux ainsHkax: X; — p,, = 0,0016; 0,0029; 0,0044. V sxocr
YETBEPTOro NpuiHATNI hakTOp 30BHINIHKOI Aii X4 — piBEHb 3HAKO3MiHHOTO
HaBanTaxewna: n = £0,50; £0,65; +0,80 Bin pakTnuHoi HECyyoi 3naTHoCTi,
TOGTO BEJIMYMHY TIOTIEPEUHOTO HABAHTAXKEHHS, NPH SKOMY UIMPHHA PO3K-
PUTTA IOXunux Tpimme Wy nepesuiysana 0,4 MM, a ctpina nporunis f >
1/150.

Hocninui 3paszku-6anku 36epiranu y HOPMATLHUX TErJ10-BOJIOTICHUX
yMoBax npu Temnepatypi 20+2 °C i maitke 100%™ Boorocti nosirps Ha-
npotssi 100..110 auis. Iepen BunpoGyBanuam Ha GOKOBi MOBepXHi 6aTok
HaHOCHJTH TOHKMIf AP BAlTHAHOTO PO3UMHY 3 METOO TOJIErIeHHs (ikcallii
YTBOPCHHA Ta pO3BUTKY HOPMATLHUX i MOXHIUX TPIllMH, a NOTIM BUCYIIY-
BaJIN iX IO MPUPOAHOI BOJIOTOCTI.

Hedopmarii 6eTory, apmatypu i mporusu mocmimHux 3pa3KiB BUMIpIO-
BAJIM 32 JIOTIOMOTOIO {HAMKATOPiB FOAMHHUKOBOTO THITY 3 LIHOK MOLIKH,
BinnosinHo, 0,001 MM i 0,01 mMm.

Bunpo6ysauns mocninnux 3paskis 3nilicHroBamu 3a cxeMmomo OJTHOTIPO-
TiHHOI BUTBHO 06TEpPTOi GankM, MOYeproBo 3aBaHTAXKEHOT TO 3BepXy, TO
SHU3Y TIBOM2 30CEPEIDKEHUMHU CHIIaMH 6€3 3MiHH i1 (6aku) monoxeHHs.

Ilepen ocHOBHMM exkcnepuMeHTOM CIIOYaTKy I10YeproBo BUMNpOoOyBaH
25 mocnimaux 6anok (3paskis-6TH3HIOKIB) Tiepmoi cepii Ha Jito 0fHOPa3O-
BOTO KOPOTKOYACHOIO CTYNEHEBOTO HABAaHTAXeHHA, NPAKTUYHO, [0 py#Hi-
BHOTO CTaHy, KON WMPHHA PO3KPUTTS MOXHIUX TPIlIMH i CTpina MporuHiB
NiepeBUNTyBaa JOMycTuMi 3Hadenns. Hananmi BHIIPOGOBYBaM aHATOTTIH]
nocnimni 6ankm apyroi cepii Ha xiro 3HAKO3MIHHOTO He6GaraTonoBTOPHOTO
TIOTIEPEYHOO HABAHTAXEHHS BKA3aHMX BHCOKMX DiBHIB. 3araHoBaHi Ta-
KOX BUNPOOYBaHHS TaKMX ke 6anoK TPETHOi cepii Ha it 3HaKOMOCTiHHOIO
HaBaHTa)XCHHS aHAJIOTTYHUX PiBHIB. )

KommexchuM mianoM excnepumenris nepenbayeHi Tako) MOBTOPH!
BUNPOGYBAHHA MiACHICHHX BYIMEIIACTUKAME TOXWIHX K HOpMaTBHIX
nepepiziB Maibke 3pyHHOBAHUX HOCITiXHMX 3paskiB-6anox apyroi i TpeTkO!
cepiif Ha Q1it0 aHaNOriYHOrO [IOTICPENHEOMY HaBaHTAXKECHHS.

KinekicTs IMKIIIB 3HaKO3MiHHOTO | 3HAKOMOCTii{HOro HapBaHTaXEHET
TPOAMKTOBaHA KpUTepieM cTabimizamii nepopmaniis y 6eroni €. M. bab#i2
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ra fioro y4HiB i ckiagae He MeHLUe 10,_m<mo ROCTfHI 3pasku-Ganky ge
spy$iHyBAIHCA TP MEHIIOMY YHCIL] IMKJIB.

Jleski pezyJ.m'raTn BHI{pOG}’BaHL ROCHIHUX 3pa3KiB-6aok nepuroi i
apyroi cepii :-m)mo 3 np_mmxroro METOJMKOK [27] npexncrapieni s Tab.
1,2 y BUJIAAL PYAHIBHOL MoniepeyHoi cumn V, | ,=F, 1,2, CTPUTA TporuHis f
2, MAKCUMAJIbHOL IMMPUHH PO3KPUTTA HOPMANLHUX Wkul, W,f i moxunux
Wi, Wi TpillluH, BITHOCHUX Redopmauiit kpaitaix $ibp cucHyToro 6ero-
HY €cu &, PO3TATHYTOIL £, € TA CTHCHYTOI €y, €/ apMaTypu Ha HEMapHUX
(a) 1 mapHuX (6) HaMBUHKKIAX.

AGcomoTHa OUIBLIICT JOCHIAHUX Galok 0GoX cepiii 3pyiinyBanucs 3a
NOXWIUMH TiepepizamMu B 060X abo omHOMy (YacTile) 3 mpOJBOTIB 3pisy.
Kpurepiamu pyiHyBaHHS AOCHIOHUX 3pa3KiB CIyryBalu: JOCATHEHHA Ipa-
HUYHUX 3Ha4eHb Aepopmaltiii B 6eToHi aGo apmarypi, HaqMipHe pO3KPUTTS
(mo 1 Mm) noxunmx (yacTime) abo HopManbHHUX (piAlue) TPIMH, CyTTEBE
30inpmeHHs (G0 15 MM) cTpinM MpPOTHHIB, BIACYTHICTH NpHUpPOCTy abo je-
kUi cmag (mo 15%) mokasHUKIB MaHOMETpa HACOCHOI CTaHMLIi CHIIOBOI
YCTaHOBKH.

Sk BunHO 13 Tabn. 1, Hecyuya 3MaTHICTH OaJIOK SAK MPH OJHOPA30BOMY,
TaK i NpH 3HAKO3MIHHOMY LMKJIIYHOMY HaBaHTaXKeHHI pi3Ko 3pocTae 3i
3MEHLIEHHAM BiJHOCHOIO NpoJLOTY 3pi3y. [IpH HbOMY, 3MIHIOETBCA TAKOX 1
XapakTep IX pyHHyBaHH:: npu Benukux (a/hy=3) i cepemnix (a/hy=2) mpo-
BOTAX 3pi3y - 3a cxemamu C/V a6o B/M [19,20], To6TO 3a MOXHIOK Tpi-
LIMHOIO BiJi NepeBaskHOI Aii moliepeyHol cuny abo 3rHHANBHOI0 MOMEHTY, a
TpK MajluX MPONIBOTaxX 3pisy - 3a cxeMoro JI//cM, To6TO MOXWIIOK CTHCIOK
CMYTOI0.

B naniit crarTi posriagaroTscs pesynbTaTH AOCHIKEHb BKA3aHHX 3pas-
KiB-6anok (puc. 1, 2), BUrOTOBJIEHHX NPH CEPEJHIX 3HAYEHHAX KOHCTPYK-
THBHUX ()aKTOpiB Ta BUNPOGYBaHMX Ha JlI0 MAJOIMKIOBHX 3HAKO3MIHHUX
HaBaHTaxeHb piBHiB: M=0,5 (mocmin Ne 24); n=+0,65 (mocmin Ne 25);
1=£0,8 (mocmig Ne 23).

36itbIe s xnacy Gerony Big C16/20 no C40/50 He mpuU3BOAMTH 1O
IpONopuiliHoro 36inblueHHs Hecy4oi 3NATHOCTI NPUONOPHMX Ta IHIIMX
JUIAHOK JOCTiHUX 3pa3KiB-GalloK, OYEBMHO, TOMY, IO MiLHICTE GETOHY
Ha posTAr 3pocrae, npu LLOMY, IOBUIbHILIE, HIX HA CTHCK. '

AHaJoriuHa KapTHHA CIOCTEPIracThes 3i 36UTBIIEHHNM KUIBKOCTL nore-
PEYROT apmarypu Bix p,,=0,0016 no p,=0,0044, axa pasoM 3 103/10BXHBOKO
4PMATYPOIO Mmicns Moy AOC/IAHOrO efleMeHTa Ha OKpeMi GJIOKH Ta Ciia-
MU 3YenIeHHs Mik HUMH cripuiimMala 30BHILIHE NONEPEHe HABAHTAMXCHHA.

Hprknanasns ManouuiooBoro 3naKo3MilIOrO HABANTDKCHIL, oc96uu-
BO BHCOKUX piBHiB, He TUILKA 3MCHUIYBATIO HECYMy 3MATHICTH JOCHIIHHX
*PA3KIB 10 20%, a i xapaktep ixuboro pyfitysaiin. SKIO NpH OANOPA30-
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BOMY HaBaHTaXKeHHi NpONeC YTBOPEHHA Ta PO3BHTKY TPilMH mop’ T2y
TUIKH 3i 3MiHOI0 HampyXeHO-IeOPMOBAHOTO CTaHY 6alok, To mpy X
IMKITIYHOTO 3HAKO3MiHHOTO HABAaHTAXEHHA — TOMOBHUM UHHOM, 3i 3y,
IEHHAM X XOPCTKOCTI, IO MiATBEPAXKYETHCA NOCTDKEHHAMU [22, 23,2 4
26].
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(O4eBAIHO, IO OCHOBHOK MPHYHHOK 3HIKEHHS HECY40i 37aTHoCTL
3 1 3 . 0~
catiEHX 3Pa3KIB NPU NUKIIMHOMY 3HAKO3MIHHOMY HABAHTANEHH] ¢ n0§y
mesBA CTPYKTYPH OE€TOHY Ha NPHOTIOpHEX AiMsHKaX, Horo PO3YIiNE HeHis
Ta YaCTKOB2 BIP2Ta 39EILICHHS 3 apMATYPOIO.
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Puc. 2. Tpadik 3a1eXKHOCTi MAPYHA POSKPHTTS MOXWIAX TPIlAH Bijt Ul
MAIOUEKIIOBOr0 3HAKO3MIHHOTO HABAHTKEHHA (N - HAIBIMKIN; Wi - -
PUFA PO3KPUTTS TPILUHK):

a) — nocimimma-Gamxa Ne 25 (3=%0,65); 6) — nocimimma-Ganka Ne 24
(=+0,5); B) — mocimaa-6anka Ne 23 (=£0,8)

Hait6inemmii npapict 3aIHIIKOBHAX aedopmaniii y 56TOHi;i'l nonepedHIi
apMaTypi crrocTepiracTbes Ha MepHIUX JBOX-TPHOX LMKIAX 1, AK MpaBMIo,
BOBM cTaGinisyloThed 1O II’STOrO-MIOCTOrO IWKINB MpH PIBHAX HaBaHTa-
XeHuT 1=+0,5...40,65. A B JeAKAX 3pa3kax 3 MiHIMaIbHIM K1acoM GeTory
i KinbkicTio monepegHoi apMarypu IpH PpIBHAX HaBaHTAKEHHAL n=+0,8 Bxa-
3aHi iedopmanii He cTabiisyBaNMCs 1| BOHA py¥iiHyBaIHCA Ha 6...9 HUKIax.

[lin wac sunpo6Gysaus JoCHiAHAX 3pasKiB-Ga/loK Ha Ail0 KOPOTXOTACHO-
IO 0JIHOpa3OROro Ta IMKIIYHOrO HABAHTAXCHHT CHIKYBAIL 33 YTBOpeH-
HiAM, PO3BUTKOM Ta NIMPHHOIO PO3KPUTTA TpiliuH Ha 1x1{u_a npnepxm. ILIu:
PHBY DO3KpHTTS HOpMANBHUX TPIlUH BU3HAYAIM Ha PIBHI PO3TATHYTOi
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po6odoi apmarypH, a TIOXRITMX-TIOCepeIMHI BUCOTH Oalku B Micusx, I .
3yankbHO BOHa BUABILUIACA HalGinbILIO0.

ITepumy yTROPIOBAIACA HOpMAITbHI TPIMHK B 30Hi YHCTOTO 3ry)

nif 30cepelkeHMMH CIJIaMH Ha piBHAX HapaHT2XeHHA N=0,15...025 Big
pyliniBHOr0. 3 pocTOM HaBaHTKEHHA I1i TPIIIMHHA PO3BHBAIHCA Y Gik ¢1ye.
HYTOI 30HH , 30iIbIIYBaNacs MUPUHA iX PO3KPUATTA Ta YTBOPIOBAIMCH Hop;
y 30Hi CyMiCHOT Mii 3rMHATBLHOrO MOMEHTY i HONEPEYHOI CHIHM 3 MOCTymo.
BUM X HaXUJOM JI0 MiCIld IPHKIIaIEHHS 30CEPEIPKEHOT0 HABaHTAXKEHHY.

Tepmi moxmmi TpiMHM 3’SBILUMCH NPH HABaHTaXEHHIX 1=0,4...0,6
BiIl pyHHIBHOTO IOCepelyHi BUCOTH B Oalkax 3 MamMMHE a6o cepennivu
NPONKLOTaMHU 3pizy ab0 pO3BMBANMCA 3 HOPMATLHMX TPIUIMH Y 3paskax 3
BENMKUM NPONLOTOM 3pi3y i MaKCHMAIBLHOIO KilIbKICTIO IIOIEpEdHO] apMa-
TYpH.

TTpoiiec po3BUTKY HOPMANBHUX T2 NOXWIMX TPIMMH BinbyBascs mpo-
THO30BaHO: 3 POCTOM BHYTPIllIHIX 3yCHIb YTBOPIOBAIMCS HOBI TPIlLHHW,
30iNBIIYBaacs JOBXWUHA | IMUPUHA PO3KPHUITA ICHYIOYUX TPIlIHH, II0/Ialb-
1M PO3BUTOK BKA3aHUX TPIIMH BU3HAYAETHCS IHTEHCHBHICTIO ITONEPEHO-
TO apMyBaHHA B NposboTax 3pizy. [Ipu nocrarwiit Horo KimbKocTi pyiHy-
BaHHA JOCHIJHOTO 3pa3ka BiXOyBalocs 3a HOPMAILHAM IIepepizoM BHacHi-
JIOK, AK MPaBIIO, TEKY4OCTi po60Y0i apMaTypy, NP HEHOCTATHIN - paHine
YTBOpEH1 MOXWJI TPIIMUHM 3NHBAIMCA B OOHY MarTiCTpalbHY, 3a KO0, Blla-
cHe, i BinOyBanocs pyiiHyBaHHSA 3 TEKYJIiCTIO CTEP)KHIB IONEPEYHOI apMa-
TYpHU, HACTYITHEM 3pi3oM ab0 po3IpobIeHHAM CTUCHYTOI 30HY OCTOHY.

ITicns 3MiHM 3HaKy HaBaHTKEHHA HE3aJIEXKHO BiI HOro NONepeqHbOoro
piBHA HOPMAaNBHI i MOXWIi TPIIMHY YTBOPIOBAIMCS B, K MPABUIIO, PH
Mmenmux Ha 10...20% napantaxenusx. [Ipu npoMy, Iicid 3HATTA HABAHTA-
JKeHHA piBHiB 11=£0,5...£0,65 HopMaNbHI TPIIMHY 3aKpUBATKCS HOBHICTIO,
a moxmm - Maibxe nopHicTio. IIpH BHCOKMX piBHAX HaBaHTKCHHIX
(m=%0,8F ) BinGysapcs Gimpln cTpiMKMii PO3BATOK iCHYIOUMX 1 MOABA HOBHX
NOXWINX T4 HOpMalbHUX TPiUIMH, 30iNMbIIyBajiiacs MIMpUHA PO3KPUTTA T4
3MeHInyBaiacs BiICTaHh MDK HMUMH. SIK IpaBuWIIo, He3BaXKalouy Ha CHMET-
puyHe DOB3IOBXHE apMYBaHHA 3pa3KiB y ApyroMy HamiBuMxi (apHOMY
«II» abo «6») HOpMalbHi TPIMIWHH € OUTBIN JOBIMMH i IMMpPOKMMH H3
10...40% nopiBHAHO 3 aHATOTIYHMMU TPIIUHAMHE y TIEpIIOMY HAIiBLIHKI
(«d» abo «ay). AHanoriyna KapTvHa CTIIOCTepiraeThes Ha NPHOTIOPHHX A
HKaX 3 MepeXpeCHUMH TIOXHIMMA Tpitmbamu. 1le aBume Moxma MOSCHATA
HAKOTMYEHHSM 30H y GeToHi 3 JIOKaNLHUMM KOHIIEHTpAIiaMu HampyxeHb
Ha rPaHMILIX KOHTAKTY MEHII e OPMATHBHAX 3epeH TPaHiTHOTO MeOeH!-

3 nogaNplIdM 30UILIIEHHSAM KiJIbKOCTI KB HaBaHTAXEHHA BKazaHa
PiZHMLA B JIOBXKMHI Ta MMPUHI POKPUTTA TPIIMH HiBETOETECA 32 BHKJTIO
9eHHAM BHUMAAKiB pYWHYBaHHA JIOCHIJIHUX eJIeMEHTIB Ha BHCOKIX
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(n=¢0,3Fu) PiBHAX. YKe UpH MePIIHX IuKiIax 3HaKO3MIHHOIO HaBaHTAX

H Bi;(t’)'yBaJIocx 3IHTTA OLILINOCTI HopMamBEIX HaCKPI3HHX TpiugmH i no::;
agaﬂormmx I’IepexpeCHH?c IOXMITHX TPUMMH 3 YTBOPEHHAM OKpeMux Gno-
xiB (puc. 1), 3 €HAHUX MUK COGOI0 N03TOBXKHBOIO T2 IIONEPETHOK apMary-
poio. B3aeMHE NEPeMIlleHHs YTBOPEHHX NP MAKITITHOMY 3HaKO3MiHHOMY
HaBaHTAXKCHHI OJIOKIB OIHOrO BiIHOCHO ApyTOrO HPH3BOJUTE JO HOPYIICH-
HE FECIUICHEGE apMATYPH S OEeTOHOM 1 3MEHINEHAs CH 3YelIe R 110 Gepe-
rax NOXA/IKX TPILMH, BHACTOK S0r0 OCHOBHI BHYTPIlIHi 3yCHIUIA Ha Ipd-
ONOPHHX NULAHKAX CHPHAMAIOTECH, B OCHOBHOMY, IO3/{0BXHBOIO T4 [OMe-
PEYHOIO apMATYpPOIO, @ B 30Hi YMCTOTO 3THHY i Ha JUISHKaX M| 30cepemke-
HUMH CHJIaMH - PO3TATHYTOIO (p0oG0Y0I0) apMaTypolo, NOMKODKEHO0 HOP-
MaIbHUMH TPIUHAMHA CTHCHYTOK 30HOK OETOHY i CTHCHYTOIO apMary-
POIO, 110 BUKOHY€ POJIb MOHTaXKHOI HA JaHOMY HAMIBLMKII.

Amnani3 BENWYMH CTPiNU NPOTUHY NOCHIJHMX 3pasKiB mepmoi cepii (T.
3B. CTAJOHHUX OaJIOK) NpHA CTYMIHIaCTOMY OIHOPA30BOMY 3POCTAIOYOMY
HaBAaHTAXXCHHI MOKa3ala JOCHTH MaJli MPOMOPLIiHI IX OPHPOCTH IO MOSBH
TIepHIMX HOPMAIBHUX 1 MOXANMX TPIlIHH, AKi Pi3KO 3MEHMIYIOTH IX JOpCT-
KIiCT5 1, IK HACJI/IOK, 3pOCTaHHA BKa3aHUX NPUPOCTIB MPOTHHIB X04 i Makike
nponopuiifiHo Ko Bucokux pieHiB (1=£0,8F,), mpore 3a GuIRII NONOrMMH
OpAMEMHU. 3 OSBOIO 3HAYHUX IUIACTHYHHX JedopMaltiii B apmaTypi 1a Oe-
ToHi rpadikd MPOTHHIB BUKPHBJIAIOTECA, YTBOPIOIOYH €KCTpeMyM (yHKIii
HaBaHTaXeHH: [7,10] npu pyiiHyBaHHI 6aoK 3a HOPMAJIFHUMH IIEPEPi3aMH.

Tpu 3HaKO3MIHHHX HaBaHTaXXCHHAX NPOIHHH JOCII/[HHX 3Pa3KiB-0aok
y TlepIIMX HamiBLEKIAX «a» Gyna GUTbIAMY Bill IPOTHHIB y NepIAX Halli-
BUHKIAX «O» Ha 5...40% BHACIiJOK YTBOPEHHA B HUX 3IHIIKOBHX HpOIH-
HiB y IepIINX HAMBIMKIaX. AJIe el MPOIEC € 3aTyXaroIuM i 10 3...5 nu-
iy BOHH (mporuHM) cTaGilisyBamucs @pH HESBKMX' i CepeHix
(n=£0,5...0,65F ) piBHAX HaBaHTaXeHH], a IPH BHCOKAX m=£0,8 F,) - no
7...10, sxmo paHime He BinbyBanocs ixHporo pyiHyBauus. Ilpu upomy
pornHH 6anoK, Mo 3a3HaBaId IUKIYHIX HaBaHTaXKeHb HU3EKAX PIBHIB He
TIepeBHAITYBaIA OPOTHHIB STalOHHUX 3paskiB Oimemre, Hbk Ha 10...15%,
cepeaHix piBHIB - Ha 15...25%, BHCOKHX piBHiB - Ha 15...35% BHacmizoK
SHEDKEHHS iXHBOI SKOPCTKOCTL, INO TI/ITBEPIDKYETBCS AOCHiDKeHHsME [6,
22,26]. -

HaykoBa HOBH3HZ T4 NPAKTHYHA 3HAYHMICTE OTPHMAHUX pe3yiib-
TaTiB gocHiakeHb. 3a JOTOMOrOR NPHAHATOI HOBOT MGTOIIO.JIO“'I' BHKOHa-
HIMH eKCIIepUMEHTATEHAMH JIOCTi/DKeHEAMH 9aCTKOBO Peali30BaHuUi CHC-
TeMHMH HifXiJ MOJ0 BU3HAYCHHA CKIIATHOTO Hamnpy>keHo-eGopMOBaHOT0
CTaHy IpOTiHHMX 3a1i300€TOHHHX €/IEMCHTIB, I0BEJCHEX MAlOLMKIIOBIM
3HAKO3MIHHUM HABAHTAKEHHAM BHCOKMX DIBHIB [0 BHYEpHaHHA HECY4Ol
3JaTHOCTI, BIepIe OTPHMaHi HOBi J[aHi IpPO BIUIMB Ha IXHIO TPUIHHOCTIM-
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KicTh Ta AedOPMATHBHICTS KOHCTPYKTHBHHX 9IAHHUKIB T2 QakTopis 30BH;.
mmboi fil. 3aBeplIeHHA 3aMIaHOBAHAX EKCIIEPUMEHTAIbHO-TE0peTHyxyy
NOCHiUKEHb JI03BOJIATH BUSBUTH CTIOBHA 3aT€XKHICTD 3a3HAaYCHHUX Napayer.
piB Mpale3aTHOCT] BiJl BKa3aHAX YUHHAKIB T2 (aKTOPIB BE TUIBKH 30Kpe-
Ma, a ¥ y TXHill B3aeMoii.

IIpoBeneni HOCHIKEHAA H03BONMIA PO3KPUTH 0cO0IMBOCTI XapakTepy
Ne(OpMyBaHHs, TPIMIUHOYTBOPEHHA Ta PYHHYBaHHA HOCIIIHHX 3paskip-
GaNoK, 110 3a3HAIOTH CKIAJHOTO HAIpPYXeHO-TIEe(POPMOBAHOIO CTaHy, Bu-
ABUTH MEXaHi3M T4 HOBi CXeMM pyWHyBaHHS LIWX €JIEMEHTIB, a TaKOX BCTa-
HOBUTH iX 3aJ1eXHIiCTh Bijl BIIIOBIHOTO CIIBBiJHOIEHHS JOCTITHNX dak-
TOpIB.

PesynsTaroM AOCHiKEHb Yy BKa3aHOMY HalpAMKY CTaHe 3alpOIlOHOBa-
HUii aBTOpaMM 3arabHU iHKeHepHU METOM PO3PAXYHKY MOXUIMX i HOp-
MaNbHMX TIepepi3iB 3ani306eTOHHUX KOHCTPYKUIM NpH MaIONHKIOBOMY
3HAKO3MIiHHOMY i 3HAKONOCTIHOMY HaBaHTaKEHHI BUCOKHX PIBHIB, KU
GazyBaTMMeThCA Ha BHOOpi HaWOUIBIN IMOBIpHUX CX€M pYWHYBaHHA Y 3a-
NEXHOCTI Bifi PEATHHOTO CHiBBiHONIEHHS AOCHIIHMX (aKTOpiB, a TakoX
PO3BATOK ledopMartiitHol MofieNTi pO3paxyHKy iXHbOI HeCydoi 3/1aTHOCTI.

Bucnoexu

BUKOHAHNMHM KOMINIEXCHUMH eKCIEpUMEHTATBHUMU JOCIIJDKEHHAMH
9aCTKOBO BUPIIIEHO aKTyaTbHY HAyKOBO-TEXHIYHY 3afayy 110 CTBOPCHHIO
" eKCTIepUMEHTaNBHOI 6a3u MaHuX Uit PO3pOOKH HOBHUX i BIOCKOHAIEHHA
ICHYIOUHMX PO3PAXYHKOBHX MoOJieleil MPOTiHHUX 3a11i306eTOHHUX KOHCTPYK-
1, 100 3a3HANOTH Jii MATONHKIOBAX 3HAKO3MIHHAX HaBaHTAXEHB BUCOKHX
piBHiB. Cepest OTPUMAHUX pe3yiIbTaTiB Ta PO3POGIERMX BUCHOBKIB OCHOB-
HMMH € TaKi:
1. Tlocrasnena i 9acTKOBO Po3B’g3aHa HAYKOBA 33/[a4ya 110 CTBOPEHHIO
T2 JIOCHI/DKEHHIO CKIAHOrO HATpYXeHO-AedOpPMOBAHOTO CTaHy B 3a7i30-
GeTOHHUX GaTKOBUX eJIEMEHTaX DiJf BIUIHBOM KOPOTKOYACHOTO 3HAKO3MiH-
HOro Ma:TIOI.lX;II.(JIOBOFO HaBaHTKEHHA. 3aBASKU TPUHHATIH Me'rononof'ﬁ
OTpUMaHI HOBI SKCNIEPHMEHTaNIbHI /laHi Ta CYTTEBO yTOUYHEH] izwani MO
Aejti poGOTH MPHMOTIOPHHX Ta iHIIMX NiNSHOK MOCIHIHHX eleMeHTiB aX A0
IXHBOTO PYHHYBaHHS 3 YpaXyBaHHAM Jii 3a3HaYeHOr0 HaBaHTKEHHS BHCO
KUX DiBHIB, B pe3yJIbTaTi JOTO Blieplle BU3HAYEHMIT CHCTEMHMil BIUIAB Ha
TPIMMHOCTIHKICTS Ta NedOPMATHBHICTE HOCTIMHUXK 3pasKiB-Ganox BTN
HU TIPONILOTY 3pisy a/hy, Xracy 6erony C, koediienTa monepeyHoro apMy-
BAHHA Py, PiBHA 3HAKO3MiHHOTO HABAHTAXKEHHA 1). .
2. Po3KpwTi 0COGNMBOCTI HANpY>KeHOo-nedhOpMOBAHOTO CTAHY mocTi
HUX 3pa3kiB-6aiok, 10 3a3HAIOTH MATOLMKIOBOrO 3HAKO3MIiHHOTO paBaH”
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raeHHS BHCOKHX 'piBl.liB. Bnepme Bcranosnena 3ANEXKHICTE Xapakrepy i
puzly PYHHYBAHIS IXHIX NPHONOPHAX AINAHOK Bif Binmnosinmoro CIIiBIl)Z)i,I[-
HOIOCHHS KOHCTP.)WC.THBH_HX ‘IHHHHKH_: Ta (GaKTopiB 30BHIMHLOIG BILTHBY.
C}%‘CTCM&THEOB&HI BIIOMI Ta BUSABJICHI HOBI CXEMU pYHHYBAHHA LUX elleme-
ATiB MpHA Il BKasa}Llorc? HaBaHTaXeHHA. Buasneni oco6nusocrti niepeposro-
ALy B HAX BHYTPUUHIX 3yCHIIb T2 AeQOPMYBAaHHA BHACIiZOK 3MEHIICHHA
KOPCTKOCTI HOPMAJIBHUX 1 MOXMIIMX IepepisiB depes mopymeHHs CTPYKTY-
pu GeToHY, HOro PO3YIINIEHEHHA Ta 9aCTKOBOI BTPATH 34eIUICHHA 3 apMa-
TypOIO.

3. BcraHoBNEHO, DI0 MAaJIONUKIIOBE 3HAKO3MIHHE HaBaHTaKEHHA,
0c00JIMBO BHCOKHX PiBHIB, HE TUIBKHM 3MEHIIYE HeCydy 3/IaTHICTh JOCTi-
HEX 3pa3KiB J10 20% Ta IXHIO TPILMHOCTIHKICTE, CYTTEBO 36IMBNIYE MUPHEY
PO3KPHTTs HOPMANBHUX i, 0COOIUBO, IOXWIMX TPINIKHH, BEIMIUHY NPOrHHIB
zo 35%, a i 3MIHFOE XapaKTep IXHBOTO PyWHYBaHHs MOPIBHAHO 3 OXHOPa30-
BUM INPONIOPHIfHO 3pOCTAXOYAM HABAHTAXKCHHSM, IIPH IKOMY IIPOLIEC YTBO-
PEHHEA 1 PO3BUTKY TPIl[HH OB’ 43aHUH TUIBKH 31 3MiHOIO IXHBOI'O HaIIpyXKe-
Ho-fedopMoBaroro crony. LI BifMiHHOCTI 3yMOBNEHI, HacaMIIEpeN, OTpH-
MaHHMH TOIKOMKEHHAMM GaJIOK, @ TAKOXK 3MECHIIEHHAM iXHBOI JKOPCTKOC~
Ti.
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