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Pedepat. OnbiT sKkcIuTyatanuy cOOpHBIX OSTOHHBIX MOKPHITHH IIPH MHTEHCHBHOM JBIDKEHHH TSDKEINIBIX aBTOMOOWIICH IOKa-
3aJ1, 9TO, HECMOTPS Ha BBICOKYIO IIPOYHOCTH CaMHUX OCTOHHBIX IUIHT, IT0J HUX HEOOXOIUMBI IIPOYHEIe OCHOBaHUA. [1pu Hero-
CPEIICTBEHHOH yKJIagKke OETOHa Ha TPYHT B HEM B pe3yNIbTaTe HAXKUMOB YIPYTO IMPOTHOAIONMIMXCS MPU MPOXOAaX aBTOMOOH-
Jelt TUIMT HAaKaIUIMBAIOTCSl OCTaTOYHbIE Ne()OpMalny, 9TO MPUBOIAUT K 00pPa30BaHMIO MO IUTUTOM MYyCTOT, @ B CAaMOH TUTUTE —
TpemuH. [l yBeIMYeHHs! JKECTKOCTH IUIMTHI (YMCHBIISHUS €€ OCaJOoK IIPH IPOe3/ie TPAHCIOpTa) aBTOPOM HPEIUIOKEHO
yCTpamBaTh IUIMTHI C ABYMS IIPOJONBHBIMU pedpaMu, a caMy IUIUTHI YKJIaIbIBaTh HAa PHIXJIBIHA, MEPEMEIIaHHBIH ¢ [[EMEHTOM
rpyHT. Pebpa crnenyer pazmemars Ha Monocax Hakara, T. €. CHMMETPUYHO OTHOCHTENIBHO MPOJONBHON OCH IUTUTHI, HA PAcCTO-
SHUM JPYT OT JIPyra, PaBHOM PACCTOSIHUIO MEKAY KOJIECAMH PACUE€THOTO aBTOMOOMIS HA ofHON ocH. C Lenbio onpeaeneH s
3aBHCHMOCTH >KECTKOCTH IIMTHI OT ()OPMBI U pa3MEpOB TOMEPEYHOT0 CEYEHHs MPOAOIBbHBIX peOep BBHINOIHEHBI PAaCUEThI
C UCIIOJb30BaHHEM MeToa KoHeuHbIX anmeMeHToB Ha [IK «JIupa». Koneuno-snemeHTHas Mozens IIUTH BKroyana 19152 y3ma
u 18943 KOHEUYHBIX 3/IeMeHTa. YTIPYroe OCHOBaHHE MOJICIUPOBATIOCH YIPYTUMH BEPTHKAIBHBIMU CBA3SMH, HAXOANUBIINMUCS
B KaXJOM HIXKHeM y3ie. Ilnura 3arpyxanack Harpy3kod, SKBHBAaJIEHTHOM Harpys3ke OT KOJeca pPacueTHOIO aBTOMOOMIIS
B YeTBIPeX TOYKAaX: KOJISCO ITOCPEAWHE IUINTHI, KOJIECO Ha YIIIy IUIMTHI; J[Ba KOJECa OJHOBPEMEHHO HA JIMHUH, MEepIICHIN-
KyJSIDHOHM NPOMOJBHON OCH IUTMTHI M HaxXoJsIielics B Havayie (WM KOHIIE) IUTUTHL; JBa KoJieca OJHOBPEMEHHO Ha JIMHHUM,
TIePIIeHIKYJIIPHON TPOAOJILHON OCH IUTHTH U MPOXOJAIIEH depe3 ee IeHTp. BHavane npy oarHAKOBOMH IUTomaay momeped-
HOTO CEYEHHs! IPOJOJIBHOTO pedpa HCCIeNOBAINCH CIEAyIome ero (OpMBL: TPEyroibHas, OBajbHas (IOJYKPYT) M Tps-
MoyronsHas. Hanbonee onrumManbsHOM GopMOIL, ¢ TOUKH 3peHMS yBEIUUCHUS KECTKOCTH IUIMTHI, OKa3ajach TPEYroJbHasl.
Ilepenazsl BBICOT y Tako# IUIMTHI NIPH BO3JEHCTBUHM HArpy3KH HauMeHbINWe. Tak, 10 CPaBHEHHUIO C TUIIOBOH IUIMTOH (Oe3
MPOJIONBHBIX pedep) HaIUUUe MPOJOIBHBIX Pedep TPEYroabHOTO MOMEPEYHOrO CEUEHHUs YBEIMUIHMBAET >KECTKOCTH IIUTHI B
cpenHeM Ha 50 % B 3aBUCHMOCTH OT MeCTa IOJIOKEHHs pacueTHoOro koneca Ha rmure (39-64 %). Ilocne onpeneneHus onTu-
MaabHON (POPMBI MOMEPETHOTO CEYEHHsI MIPOAOIBHOTO pedpa HaliJieHa 3aBUCHUMOCTb XKECTKOCTH IUIHTHI OT BBICOTHI IPOIOITh-
HBIX TPEYroJbHbIX pedep. IIpn mocTosHHBIX 00beMe IJIUTHL U pa3Mepe OCHOBaHUS pedpa 32 cM (puMepHas MIUpHHA KoJieca
pacdeTHOro aBTOMOOMIISI) M3MEHSINCh BBICOTAa pedpa M TONIIMHA IUTHTHL. B pe3ynpTaTe MpoBEAEHHBIX PACUETOB MOIyYeHA
3aBUCUMOCTbH >KECTKOCTH IUIUTHI OT BBICOTHI MPOJOIBHOTO pebpa. [t 1aHHOro 06beMa M pa3sMepoB IIUTHI ONPEIETIeHO, YTO
ONITHMAaJILHOH BEICOTOH pedpa sBisieTcst 25 M.
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Plate Design for Prefabricated Pavements

S. 1. Zinevich"

YBelarusian National Technical University (Minsk, Republic of Belarus)

Abstract. Experience in the operation of prefabricated concrete pavements with intensive traffic of heavy vehicles has shown
that despite a high strength of the concrete slabs themselves it is necessary to arrange strong foundations. While laying con-

crete on the ground residual deformations are accumulating in it due to pressures which are initiated by elastically ben-
ding plates when vehicles are passing that leads to formation of voids under the plate and cracks in the plate itself. In order
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to increase rigidity of the plate (reduction of its settlement during the passage of vehicles) the author has proposed to arrange
plates with two longitudinal ribs, and the plates themselves are to be laid on loose soil mixed with cement. The ribs are pro-
posed to be placed on roll bars, i. e. symmetrically with respect to a longitudinal axis of the plate at a distance from each other
which is equal to the distance between wheels of the calculated vehicle on one axis. In order to determine dependence of plate
rigidity on a shape and a size of a cross section in longitudinal ribs calculations have been made while using a PC “Lira” and
a finite element method. A finite element model of the plate has included 19152 nodes and 18943 finite elements. An elastic
foundation has been modeled by vertical elastic links which are in every bottom node. The plate has been loaded with a load
which is equivalent to the load from a calculated vehicle wheel at four points: a wheel in the middle of the plate; a wheel
on the corner of the plate; two wheels at the same time on the line which is perpendicular to the longitudinal axis of the plate
and located at the beginning (or end) of the plate; two wheels at the same time on the line which is perpendicular to the longi-
tudinal axis of the plate and passing through its center. The following forms of a longitudinal rib having the same cross-
sectional area have been studied at the beginning: triangular, oval (semicircle) and rectangular. In the context of plate rigidity
increase the most optimal form has been a triangular shape. Height differences in such a plate are the least in case of load
action. So, for example, in comparison with a typical plate (plate without longitudinal ribs), presence of longitudinal ribs
of triangular cross — section increases plate rigidity by an average of 50 % depending on the location of the calculated wheel
on the plate (39-64 %). After determining an optimal shape of cross section for longitudinal ribs the dependence has been
found for plate rigidity and it depends on a height of longitudinal triangular ribs. While having a constant volume of the plate
and a constant a size of the rib base (32 cm) (approximate width of a calculated vehicle wheel) a rib height and a plate thick-
ness have been changed. The calculations have made it possible to determine dependence of the plate rigidity on a height
of a longitudinal rib. It has been determined that as for the given volume and dimensions of the plate the optimal rib height
is 25 cm.
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BBenenne

B nocnennee Bpemst B PecnyOnuke benapychb
CTPOUTCS Majo JOPOT CO COOPHBIM OETOHHBIM ITO-
KPBITHEM, HECMOTPS Ha TO YTO YCTPOICTBO TaKOTO
TUIA MOKPHITUSI MOXKET OCYLIECTBIATHCS KPYrio-
rogu4Ho. EcTh U pyrue mitockl COOPHBIX MOKPHI-
TUH, HampuMep IBIKEHHE TPAHCIOpPTa OTKPBI-
BaeTCsl cpasy MOcCie YKIAAKW IUINT, a He IocIe
Habopa MpOYHOCTH OETOHOM, KaK B ClIydyae MOHO-
JUTHOTO OETOHHOTO TMOKPBITHS. DTO UMEET OOJb-
Ioe 3HauYCHHWE MPHU PEKOHCTPYKLUH M KaluTallb-
HOM PEMOHTE JOPOT, KOTZA 3aKPBITHE IBIKCHHS
Ha JUTUTEIBHBIA CPOK NMPUBOAMUT K 3HAYUTEIHHBIM
sKoHOMHUYeckuM motepsMm [1, 2]. HemanoBaxxHo
TakXe U TO, YTO PEMOHT COOPHBIX TOKPHITUH MO-
JKET BBITIONHATHCSA 110 TUITY PEMOHTa TPOTYyapoOB U3
OCTOHHOM IUIMTKH, T. €. 3aMEHON Je(PEeKTHBIX TUTUT
Ha HOBHIE.

B mHacrosmiee Bpemsi, MO MHEHHIO aBTOPA,
cOopHble OeTOHHBIE TIOKPBITHA B Pecnybnuke be-
JIapych MPUOOPETAIOT 0COOYIO aKTYalbHOCTb, ITO-
CKOJIBKY PYKOBOJICTBOM CTpPaHbI ITOCTaBIJIEHA 3a/1a-
Ya 3a TPHU-YEThIpe To/ia TOBBICHTH Ka4eCTBO CETH
MECTHBIX JIOpOT, MPOTSLKEHHOCTh KOTOPBIX CO-
ctasinsieT 6osee 71 Thic. kM. B 3HaunTenbHOM cre-
NEHH TaKWe IMOKPHITUS OyayT BOCTpeOOBaHBI Ha
ydacTkax HeOONBIION NPOTSHKEHHOCTH, KaKUMHU
SBIISIFOTCS TIOABE3BI K arporopogkaM W MajbIM
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nepeBHsM. Ha 3THX yuyacTkax pa3BopavymMBaTth Oe-
TOHOYKJIaJOYHBIE KOMILUIEKCHI IKOHOMHYECKHA He-
BBITOJIHO, MPOIIEC U OBICTPEE YJIOXKUTh TOTOBBIC
TUTATHI.

OMBIT SKCINTyaTaliii OCTOHHBIX MTOKPBITUH TI0-
Ka3aJl, 4T0, HECMOTPSI Ha BBICOKYIO IPOYHOCTH Ca-
MUX OETOHHBIX IUTUT, TIOJ HUX HEOOXOIAMMEBI ITPOY-
HbIe OCHOBaHUs. [Ipy HEMOCPEACTBEHHON YKIaIKe
O0eToHa Ha TPYHT B HEM B pe3ylbTaTe HaKHMOB
YIPYro MpOTHOAIOIIMXCS MPU MPOXO0JAaX aBTOMO-
Owyiell TUIMT HAKaIUTMBAIOTCS OCTaTOYHBIC aedop-
Maruu. Brauane o mmutamu 00pa3yroTces MoJio-
CTH, U TUTUTHI TEPSIOT KOHTAKT C TPYHTOM, a 3aTEM
B HHX MOSBIISIFOTCS TpenuHbl, [losToMy Ha mopo-
rax ¢ BBICOKOI MHTEHCHUBHOCTBIO IBWKEHHUS Oe-
TOHHBIC TIOKPBITUS YKJIAJBIBAIOT HA TPOYHBIC OC-
HoBaHus [3, 4]. YcTpoiCTBO MPOYHBIX OCHOBaHUM
3HAYUTEIHHO MOBBIIIAET CTOUMOCTD JOPOTH.

Jis yBenwueHUs KECTKOCTH IUTUTHI (yMEHB-
IIeHHS €€ OCaJIOK MPH MPOe3/ie TPAHCIIOPTa) aBTO-
POM TPEUIOKEHO YCTpauBaTh IUIMTHI C JIBYMS
MIPOJOIBHBIMU PEOpaMu, a caMH IUTUTHI YKJIa bl
BaTh Ha PHIXJIBIH, MEPEMEIIaHHBIH C [EMEHTOM
rpyHT. Pebpa criemyer pacmomaraTh Ha IoOJIOcax
Hakara, T. €. CUMMETPUYHO OTHOCHUTEIHHO IIPO-
JOMBFHOW OCH TUIMTHI HAa PACCTOSIHUU APYT OT APY-
ra, paBHOM PAaCCTOSIHHIO MEXIy KOJIeCaMH pPacueT-
HOTO aBTOMOOMJIS Ha OTHOM ocH (puc. 1).
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Puc. 1. Ilonepeunslii pa3pe3 MIUTHL
C IPOJIOIIBHBIMHA peGpamu
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Fig. 1. Cross-section of plate
with longitudinal ribs

Lenr uccnemoBanuii — mpoBeputh >HdeKTrB-
HOCTh yKa3aHHBIX MPOJOJILHBIX pedep Ui yBElu-
YEHMSI JKECTKOCTH IUIUT M B ciydae ux dpdexTus-
HOCTH OIPEICIUTh ONTUMAIBHYIO (GOPMY U pa3Me-
PBI UX TIOIIEPEYHOTO CEUCHHSI.

IIpoBeneHue pacyera

C nenbio onpeneneHns 3aBUCIMOCTH JKECTKOCTH
IUIMTHL OT Hajuyusa (OpPMBI U Pa3MEPOB IONEped-
HOTO CEYEHMSl NPOAOJBHBIX pedep HCHOJIB30BaI-
Cs METOJl KOHEYHBIX 3JIeMeHTOB [5, 6]. KoneuHo-
3JIEMEHTHasl MOJIENb IUIUTHI BKiMoyana 19152 y3ma
1 18943 KOHEUHBIX 2/IEMEHTa THIIa MapauIeNenIIe-
Jla ¥ TPEYroJbHOM NpHU3MBL. YIPyroe OCHOBaHME
MOJIETTMPOBAJIOCH YIPYTHMH BEPTUKAIBHBIMU CBSI3sI-
MU, HAXOJSAIIUMUCS B KOXJIOM HIDKHEM y3ie [7, §].
XKectkocTh KakAoi CBsI3M HaxoAuiau 1o (opmy-
ne [9, 10]

ENF

R:K(l—vg)N

b

rae Ey, Vo — YCPEIHEHHBIH MOAYNbh YHOPYTOCTH U
ko3 ¢urment [lyaccona nementorpynra; N — duc-
JIO HWKHUX Y3JI0B KOHEYHO-3JICMEHTHOW MOJICIIH;
K — xoaddurment, s mIMTel pazmMepamu 6x3 M,
corsacHo [7] mpuuaT paBHbM 0,9; F — 1uromanb
HIDKHEH MOBEPXHOCTH TUIUATHI.
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PaccuntsiBanack jkene300eTOHHAs TUINTa pazMe-
pamu B iase 3000x6000 MM u TommmHOK 180 MM,
W3rOTOBJICHHAs M3 O€TOHa MapKH IO MOpPO30-
ycroitunBocT F150 ¢ HeHanpsraemoi apMatypoil.
B kadecTBe 0OCHOBaHUS paccMaTpHUBajCs LEMEHTO-
rpyHT. Harpyxkamace mimra KOJECOM pacdeTHO-
ro aBTOMOOWISI B BHIE THOKOM KBaJpaTHOM
Harpy3kd HKBHBaJCHTHON IUIOMAAN Kpyra Igua-
metrpom 0,41 M. Bennumaa paBHOMEpHO pacmpene-
neHHo# Harpy3ku 0,60 MI]a.

Jig onpeneneHns onTUMaIbHON (POPMEI TToTIe-
pEYHOr0 cedeHHus] MPOJOJBHOrO pedpa uccieno-
BalM ClleAyroniue ero (hopMbl: TPSIMOYTOIBHYIO,
OBaJIbHYIO (MTOJYKPYT) M TpeyrojbHyto (puc. 1).
[Tnomanpr momepeyHoro ceveHus pedpa BO Bcex
ciTy4asx OblIa OJUHAKOBOH.

PaccmatprBany yetbipe CXeMBbl 3arpy3Kd TUTUTHL:
1) mTaMn mpUiIOKeH MOCPENHHE IUIUTHI (pHC. 2a);
2) mWTaMIl MPWIOXKEH Ha Yriay IUHTH (puc. 2b);
3) naBa mTamma TPHIOKEHBI OMHOBPEMEHHO Ha
JUHUH, TIEPICHANKYISIPHON MPOIOIEHOW OCH TIIH-
Thl ¥ HaXOJUBIIEHCS B Hauane (WM KOHIIE) IUIH-
TeI (puc. 2¢); 4) ABa mITaMIia MPHUIOKEHBI OJIHO-
BPEMEHHO Ha IIMHHUHW, NEPHEHIUKYJSPHON Ipo-
JONIBHOW OCH TUIMTHI M TIPOXOJAMBIIEH dYepe3 ee
ueHTp (puc. 2d).

Pacuets BeimosHens! Ha [1K «JTupay. [Ipu 00-
paboTKe pe3yNbTaTOB JKECTKOCTh IUIUT TPU BO3-
JIECTBUM HArpy3KH OIEHHBANIach IO TEpenaay
BBICOT HX MOBEPXHOCTH. Kpome TOro, >keCTKOCTb
IUIUT ¢ peOpaMu CpaBHUBANIACH C JKECTKOCTHIO
OOBIYHOM IUIUTHI, T. €. HE UMEIOIICH MPOIOJIbHBIX
pebep.

[Mony4yeHHble pe3yiabTaThl MPEICTABICHB B
Tabn. 1, U3 KOTOpOH BHUAHO, YTO HamboOlee ONTH-
MaJbHOHN (POPMOIT TONIEPEYHOTO CEYECHUS MTPOAOTH-
HBIX pedep, C TOUKM 3PEHUs] YBEITUUEHHS KecCT-
KOCTH IUIMTHI, SIBJIsIeTCSl TpeyronbHas. llepemanpt
BBICOT Y TaKOH IUIMTHI OKA3aJHCh HAMMEHBIIVMH.
[lo cpaBHeHuto ¢ WwMTON 0€3 MPOAONBHBIX pedep
JKECTKOCTh yBenuunBaercs Ha 39-64 % B 3aBuUCH-
MOCTH OT CXEMBI 3arpyKEeHUSI.

BepTukanpHble TepeMeIIeHus] IIUTHl C TPO-
TONBHBIMUA PEOpaMH TPEYTONBHOTO MOMEPEYHOrO
CeUeHHs U TUINTHI, HE MMEIOIEH MPOJOIbHBIX pe-
Oep, HampuMep TIPH CXEeMe 3arpyKeHus 1, mpuBe-
JIEHBI Ha pHC. 3.
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Puc. 2. Cxembl 3arpy3KH IUTUTHI

Fig. 2. Diagrams of plate loading

097> oy 076 = 05@ 0455 0357 0255 s

o [Tocne ompeneneHust ONTUMAIb-
HOM (OpPMBI TIOTIEPEYHOTO CEUCHUSI
MPOJIONIBHOTO pedpa HaliieHa 3aBHUCH-
MOCTb JKECTKOCTH IUTUTBHI OT BBICOTHI
MIPOJIOIBHBIX ~ TPEYTOJNLHBIX — pedep.
Ilpy TOCTOSIHHBIX OOBEME IUIUTHI H
pasmepe ocHOBaHUS pebpa 32 cm
(mprMepHasi MMpPUHA KOJeca pacyeT-
HOTO aBTOMOOMIIST) N3MEHSUTICH BBICO-
_ Ta pebpa 1 TOJIINHA TIIATHL.
Px B pesynbpraTe mpoBeeHHBIX pac-
0 o = =5 = =5 mg———a————_ YETOB IIOJyYCHA 3aBHCHUMOCTH KECT-
KOCTH IUTHTBHI OT BBICOTHI IIPOJIOJIb-
HOro peOpa, THpeICTaBIeHHAs Ha
puc. 4.

PykoBonctBysick rpadukom puc. 3,
ISl JaHHOTO o0beMa H pa3mepa
IJIUTHl ONTHMAJIBHON BBICOTOM MO-
MEPEYHOr0 CEYEHHs MPOAOIBHOTO
pebpa MoxxHO cuutath 25 cm. [Ipu
JIPYTUX TEOMETPHUYECKHX pazMepax
IUIUTBl  pe3yNbTaThl MOTYT OBITH
WHBIMH.

Puc. 3. BepTukanpHble IepeMeNeHUS ITHTHI

Fig. 3. Vertical plate displacement
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Tabauya 1
Ilepenan BbICOT NOBEPXHOCTH PA3JIHYHBIX THIOB ILUTUT MO/ HATPY3KOii
Height difference in plates of various types under loading
@dopma nonepeyHoro HAedopmarst mmTe!
CxeMa HarpyxeHus
[UIUTEI CCHCHITT NPOIOJIBHBIX MaxkcumanpHOe MunumansHOe Mepena co YBenuueHue
pebep 3HAUYCHHE 3HaYCHHE PEHAALBHICOT | o ectoCTH UTHTBL, %

1 be3 pebep -0,972 -0,1530 0,8119 0

[IpsmoyronsHas -0,827 —-0,3000 0,5270 35

OBaibHast 0,717 —0,2250 0,4920 39

TpeyronbHas —0,658 -0,2120 0,4460 45

2 bes pedep —4,410 —-0,1710 4,2390 0

[IpsamoyronsHas -3,300 —0,0345 3,2660 29

OBaJbHas -2,820 —-0,0377 2,7820 34

TpeyronbHas -2,600 —0,0330 2,5670 39

3 Be3s pebep —4,070 —0,0590 4,0110 0

[IpsamoyronbsHas -2,930 —-0,0807 2,8490 29

OBaJibHas —2,430 —0,0875 2,3430 42

TpeyronbHas -2,000 —0,00141 1,9990 50

4 Be3 pebep -1,610 —-0,0104 1,5990 0

IIpsimoyronbHas -1,160 —-0,3100 0,8500 47

OBasbHast —0,955 -0,2390 0,7160 55

TpeyronbHast —-0,793 -0,2150 0,5780 64
0,86 JIMYHOI'O0 IIOIEPEYHOI0 CEYCHUA M CpPaBHCHUSA €€
Am C JKECTKOCTBIO TIJIUTHI, HE UMEIOIEH TPO0IbHBIX
0,82 pebep, YCTaHOBIEHO, UTO HAIMYME IIPOAOIBLHBIX
0,80 pebep yBeIMYMBaEeT JKECTKOCTh IUIMTHI B CPEAHEM
0,78 Ha 50 %. Haubonee ontumanbsHOl Qopmoii more-
0,76 pPEYHOr0 CeueHHs MPOAOJIBHBIX pebep sABmseTcs
0.74 TpeyronbHas. llepenaapl BBICOT y TakoW IUIU-
’ Tel HauMeHbIue. [lo cpaBHEHHIO ¢ TUIMTOHN O€3
0,1 0,2 03 0,4 h,m 05 MPOJIONILHBIX  pedep IKECTKOCTh YBEIUIHBACTCS

Puc. 4. 3aBucuMocTb nepemnaja BbICOT HOBEPXHOCTH IUIUTHI A
OT BBICOTHI IONIEPEUHOTO CEYEHUsI TPOAOJIBLHOTO pedpa /1
IpU cxeMme 3arpyxenus 1

Fig. 4. Dependence in height difference of plate
surface A on height of longitudinal rib cross-section %
according to diagram of loading 1

BbIBO/IbI

1. B pesynbrare mpoBEICHHBIX HCCIICIOBAHUN
JKECTKOCTHU TIIUTHI C MPOJOIBHBIMU pebpamu pas-
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Ha 39-64 % B 3aBHUCHUMOCTH OT CXEMBI 3arpyxe-
Hus. s nanHOTO 00OBEMa M pa3Mepa IUIUTHI OIl-
TUMaJIBHON BBICOTOW TOMEPEYHOT0 CEUSHUs TPO-
JOJILHOTO pedpa MOXKHO CUMTATH 25 CM.

2.[lpu fApyrux TreoMeTpHyYecKuX pa3Mepax
TUTUTB Pe3yNbTaThl MOTYT OBITh WHBIMH. B naib-
HeHmeM 11enecoo0pa3Ho MONYYUTh 3aBHCUMOCTD
JKECTKOCTH TUIMTHI, UMEIOIIEH MPoI0JibHbIE pedpa,
OT €€ TeOMETPUIECKUX pa3MepoB, a TaKKe yCTaHO-
BUTh, KaK BJIHSIOT T€OMETPUYECKHE pa3Mephbl Ha
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ONTUMAJIBHYIO BBICOTY MPOAOJIBHOrO pebpa Tpe-
YTOJIBHOTO TTONIEPEYHOTO CEUESHHS.
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