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SUMMARY
Well-known methods of calculation of roads constructions don’t take into account the
influence of arming elements.
The main parameter of suitability of geonets is ability for increase the durability of road
surfacing because of its arming.
We offer a methodic of calculation of roads constructions with according their
temperature of steadiness, were are used parameters of capacity for work of geonets.
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YPABHEHWME MATN MOMEHTOB

A.A. KanuHuHu, AO.A. TAUHCKUNI,
AO.A. Toropes, O.B. AHYWOHOK

B nepBoii 4Yactm kKypca "ConpoTMBNEHWE MaTepuanoB” WU3y4alTca CTaTU4yecku
Heonpegenuvbie LWApPHUPHO-CTEPXHEBbLIE CUCTEMbI, paboTalowme Ha pacTaKeHue-
okatve. B HEKOTOpbIX KOHCTPYKUMAX CTEPXXHU LWAapHUPHO CcOeAuHEeHbl ¢ 6Gankon.
CooTHOWeHe pgedopmMayuii  Takux CTepXHell ycTaHaB/MBAaKTCA TMpyU  YCMOBUU
abCoNTHONM XXEecTKOCTN 6asku.

Mpn unccnepgoBaHMM u3rmba cTtaTUHecku HeonpepenumbIX pam, WUAU MHOronponeTHbIX
Hepa3pe3HbIX 6a/oK MeTOAOM CUA rnpeanofsiaraeTcsi, UYTO OMOpbl KOHCTPYKLMU SABASAKOTCS
HenogatTAmeBbiMM. Ha npakTuke npepacTaBisieT MHTepec HepaspesHas MHOronposieTHas
6asika, onuparwancs Ha ynpyrme LapHUpHbIE OMopbl.

Mpegnaraetca TUNOBOM pacyeT Takoi 6GankMm C nposieTaMyu  paBHOW ~ANVHGI,
Harpy>eHHO MPON3BO/IbHO Harpy3koil, B TOM 4MC/I€ U COCPEAOTOUYEHHbLIMU CUNamu,
MPUNOXXEHHbLIMN K ceYeHusM 6ankm Hag onopamu (puc. 1).
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PucyHok 1 - 3apgaHHasa 6asnka

Ynpyrme onopbl cxemaTuyecKu npepcraB/ieHbl MPYy>XUHaMU XXEeCTKOCTU

3pecb R_\1. A- peakuus n ocagka npyXuHsbl.

OCHOBHYIO~ CMCTEMY MOCTPOMM, Bpe3aB LapHUpbl Hag onopamui. K ceuyeHusaMm,
MPMMbIKAIOWMM <K Bpe3aHHbIM LIapHupaM, NPUAOKMM Mapbl, MOMEHTbl KOTOpble paBHbI
n3rmbarwMm MOMEHTAM B CEYEHMAX Hepas3pe3HOoW OasikM 1 nogsiexauime onpegeneHuto
Kak ‘NinwHmne Heus3BecTHble”. lNocTpoeHHasa Takum 006pa3oM 3KBMBa/IeHTHasa cuctema
n3obpaxkeHa Ha pUCYHKe 2.

HenpepbIiBHOCTb KacaTe/lbHOW K MNpPoAOSIbHOM ocu 6Ganku Hapj, /'-oii onopoin
obecne4ymBaeTcs BbIMO/HEHUEM YC/IOBUSA

B) +B)X - O . )
B atom paseHcTBe 0 ) - yron B3ammMHOro noBopoTa CeyeHwli, NPUMbIKALWmX K/ - oMy
LWwiapHMpy, Bbi3BaHHbI fedopmMalmen ornop nNpu abconTHO XECTKUX 6ankax; B "1 - yron

B3aIMHOIrO MOBOPOTA TeX >K& CedYeHul;,  3a cueT pedopmauun 6Ganok. Yron 0\
Bblpa)KaeTcsa yepes cMelleHune i-ro wapHumpa m geyx cocegHunx (puc. 3).

PncyHok 2 - SkBuBasieHTHasa cucrema
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PucyHok 3 - lepemelieHnss abCoMOTHO XXECTKNX 6asloK

A A A A 1
B) = I°% + (A - 29.+ A/+1) . @)
/ / /
CmeleHre K- oli '~ onopbl 3aBUCMT OT [aB/IEHUA Ha Hee 6a/loK 3KBUBANIEHTHOW
CUCTEMbI 1 pPaBHO:

q R 1
S t+ -2 4
C C @®
B dpopmyne (4) S K- peakuma K- 0ii onopbl, KoTopas Haxogutcs 6e3 yyeta MOMEHTOB
M*.-1, MKwun MK+, HO yuuTeiBalowas cocpegotoyeHHyto cuny P K (ecnn Takosas

ecTb). MNocne noactaHoBKM BblpadkeHnii(4) B chopmyny (3) nonydmm:

=TNy(5'- - 2X'+s>")+
, ©)
+ —(A/ ,2-4M M +6M, - 4M 4 + A/ +2) .
C mr
O6paTtnmca K pgedopmaymy  NpPonetoB. Yron 6’\:”1 npeacrasnseTca OBYMA
charaembIMun:

o /
oOn = -~ QM i-1+4M |+M |'+\?+B| @)
6 £ </

MepBoe cnaraemoe yuuTbiBaeT pgedopmaunio 6a/l0K MPUIOXKEHHLIMU MOMEHTaMu,
BTOpOe cnaraeMoe ecTb Yros B3aMMHOro MnMOBOpPOTa CeYeHWi 3IKBUBAMIEHTHOW CUCTEMBI,
BbI3BaHHbI 3afaHHOIM Harpy3koii Ha NponeThbl.

Ycnosue HenpepbiBHOCTU KacaTenbHow (2) ¢ yueTom BblpaxkeHuii (5) n (6) npnsoguT K
ypaBHEHUI0, aHa/IOrTMYHOMY M3BECTHOMY YpPaBHEHUIO TPeX MOMEHTOB:

M ,-2+(P-4)-Mm + (4/? + 6) M, +

+ (/7 - 4)-NT, 4+ M it2 = @
=-/e(£, ,-2S, +S,+1)-C -/2-<,
/3
B ypasHeHun (7) P —C B—-—- |
6 °E ml
6-E |
3ameTuMm, u4To ~p €CTb >KeCTKOCTb [IBYXOMOPHOW 6Ganku AVHON 2/,

npmneegeHHad Kee cpeagHemMmy ce4yeHuto.
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PasgenuB Bce cnaraemble ypaBHeHusi (7) Ha n nonoxue C = oo , NOAYYUM

N3BECTHOEe YypaBHeHue Tpex MOoOMeHTOoB. [lpu (5 - 0 nonyyaem peweHune 3agaydym o

abCoMTHO XXeCcTKo basnike (E¢/ =co), Nexallen Ha ynpyrux onopax.

[Ona npumepa paccMOTPUM TPEXMPOSIETHY0 6a/iKy, HeCyllyl Ha ABYX Mpofertax

paBHOMEPHO pacnpegesieHHy Harpysky (puc. 4).

1L

Mog 6ankoii n306pakeHbl 3IKBUBASIEHTHAsi CUCTEMA W [ABE CXEMbl,
nokasabl cunbl S KW yribl BK.

VicxoaHble faHHble:

S,=0:5 S 0,5 mQ «/;53 =( </;

EmlmBl=-L.gr./3; =— eo</ef,
24 12

CocTaBneHne ypaBHeHWIA:

1) /=2 (onopa 2)
(/7 - 4)M , + (4/? + 6)M 2+ (/3 - 4)M 3+ N1/4 =
- -/ e(5,- 252+ 53)- C */2+92.

2)/ =3 (onopa 3J)
M x+ {P - 4)M 2+ (4/3 + 6)M 3+ (J3-4)M4 =
= -1(S2- 2S5S3+S4)- C «/2+0b.

Ha KOTOPbIX

®)

©

(10)

Mocne noacTaHOBKU WUCXOAHbIX BennduH (8) B ypaBHeHusa (9) m (10) nonydaem

CNCTEMY ypaBHEHWN
(47 +6)M2+(j3-4)M3=-0.25-q-12 «/7;
(/?- 4)M , +(4/? +6)/W3=(1- 05

PeweHue cuctembl (11 ):

(11)
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M,:_2_
A
A
A - 20 + 56
Peakunn onop:
= M N = q (A _ A
I A
n, =5, +t-(M , - 2M
/
A, =
Rn =

4- 4,5

Mz -u— (6 - 1,75 -/Y2);

+ 15 -/?2.

-Q 5p2).

) —ZK ~(8 + 37 /7 + 6,75 I? 2):;

5, +7Um 2-2M 3+ M 4)=’\'—AiL!—(12 + 51 ,5/? +18 p 2)

3,+I(|V| r- M,) =2--(16 +28p + 5,75 B 2).
A

Ha pucyHke 5 npuBegeHa anwpa msrmodarowero momeHTta B cnyvyae /?=1 3pecb xe
ONA CpaBHEHUA WTPUXOBbLIMU SIMHUAMU MN300pakeHa anwpa usrvbawuiero MomeHta B
cny4dae abCoMOTHO XECTKMX LIapHUPHbIX Orop.

i o fiilg t

r—

sO, Ne 5 <}t o fik ty

j 0,5 6 9 <fi

PncyHok 5 - PeweHune 3agaun npn /?= 1

SUMMARY

The policiy of calcuanion the multiple-arcy beam that leaning on the leaning on the
elastic hinged piers is suggested. An equation is obtained similar to the well-known “three-
moment equation” and contains moments of deflection in the section above the piers
taking into account the piers, rigidity. As an example the problem is solved about the
curve of the multiple-arch beam loaded with equally dispersed load. Equations and the
distribution diagram of the momets of deflection are drawn.
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