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Peyenzenm

Kangunat texunueckux Hayk B.C. baoeeg

B mocobum mipeAcTaBieHBl MOCIENOBATEIBHOCTh IMPOCKTUPOBAHUS U
TpeboBaHMs K pacueTaM (yHIAMEHTOB W3 3a0MBHBIX CBai JJIsi IPOMBIIIUICHHBIX U
TPOKIAHCKUX  COOPY)KCHMH Ha  OOBIYHBIX TPyHTAX, HE  OO0JaJaroImx
crenupruIeCKUMI CBOMCTBaMH, Ha TEPPUTOPUSX, TJI€ HE HAOIIOIAIOTCS ONMACHBIC
WH)XCHEPHO-TEOJIOTHYECKHE TIPOIeCChl. B  UYHCICHHOM TpHMepe pacCMOTPEH
pacyer cBaitHOro pyHaaMeHTa rnoj cCOOpHyo KeJIe300€TOHHYIO KOJIOHHY.

[IpennaznayeHo 115 MOATOTOBKH o0yuaromuxcs mo Hanpasienuto 08.03.01

«CTpouTenbcTBO». MOXKET ObITh MOJIE3HO UHKEHEPHO-TEXHUYECKUM PaOOTHUKAM.



1. O0mue moJiokeHUst

CaaitHble pyHIAMEHTHI pallOHATBHO MPUMEHSATh, SCIIH:

- BEpXHsIA YaCTh OCHOBaHUS MPE/ICTaBIIeHAa TPYHTAMHU C HEYIOBIETBOPUTEIb-
HBIMH CTPOUTEIIBHBIMUA CBOHCTBAMH;

- Ha OCHOBAHUE MEPEIal0TCs 3HAYNTEIbHbIC HATPY3KHU;

- CBallHBIM (yHIAMEHT SBJISETCS ONTUMAIbHBIM M3 BCEX BO3MOKHBIX
BapuaHTOB (YHAAMEHTOB B pPacCMaTPUBACMBIX MECTHBIX YCJIOBHSX IS
MPOEKTUPYEMOTO 3/IaHUA.

Caaitabie PyHIAMEHTHI TOJDKHBI IPOSKTHPOBATHCS HA OCHOBE M C YIETOM:

a) pe3yIbTaTOB MH)XCHEPHBIX U3BICKAHUH I CTPOUTEIHLCTBA,

0) cBelleHUI 0 CEICMUYHOCTU pailoHa CTPOUTENHCTBA;

B) JIaHHBIX, XapaKTCPU3YIOIIMX HA3HAYCHHWE, KOHCTPYKTHBHBIC W
TEXHOJIOTUYECKHE OCOOCHHOCTH COOPYKEHHUS M YCIIOBHS UX DKCILTyaTalluu;

I') IEHCTBYIONIUX Ha (PYH/IAMEHTHI HATPY30K;

1) YCJIOBUH CYIIECTBYIOIICH 3aCTpOWKHM M BJIUSHUS Ha HEE HOBOIO
CTPOUTEIHCTBA,;

€) 9KOJIOTHYECKUX TPeOOBAHMIA;

XK)  TEXHUKO-DKOHOMHYECKOTO CpaBHEHHS  BO3MOXKHBIX  BapHaHTOB
NPOCKTHBIX pemieHui [21].

[Ippu mpoekTHpoBaHWK JOKHBI OBITH  MPEAYCMOTPEHBI  PEIICHHS,
o0ecIeynBaIIne HaJAS)KHOCTh, JIOJITOBEYHOCTh U IKOHOMUYHOCTH COOPY>KCHHM
Ha BCEX CTAMSIX CTPOUTENbCTBA U AKCIUTyaTtanuu. [Ipu 3ToM cieayeTr yduThIBaTh
MECTHBIC YCIIOBHSI CTPOUTEIBCTBA, a TAK)KEe MMEIONIUICS OIBIT MPOSKTUPOBAHUS,
CTPOUTEIBCTBA U OKCIUIyaTallMM COOPYKCHUH B aHAJIOTUYHBIX HWH)XCHEPHO-
I'€0JIOrMYECKHX, THAPOTCOJIONMYECKUX M SKOJIOTHUECKUX YCIoBusx [21].

OCHOBHBIMHM MCXOJHBIMH JIAHHBIMU JIJII TPOCKTUPOBAHMS CBAWHBIX (DyH/a-
MEHTOB SIBJISIFOTCS MECTHBIC YCJIOBHSL: WH>KEHEPHO-TE€0JIOTUYECKHE,
TUAPOTE0JIOTHYECKUE, TE€O0Je3MUEeCKME U THIPOMETEOPOJIOTMUECKHE, a TaKkKe
TEXHUYECKUE BO3MOXXHOCTH  MECTHBIX CTPOUTETHHBIX OpraHu3aIlNi,

PacoyIOKEHUE TPOEKTUPYEMOTO 3/IaHHS OTHOCUTENIBHO CYIIECTBYIOINUX O0BEKTOB
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u T.1. KpoMe 3TOro yyuThIBalOTCS TEXHOJIOIMYECKOE HA3HAYEHUE 3JIaHUSI U €ro
KOHCTPYKTHUBHAsI CX€Ma, B YaCTHOCTH, Pa3MEphl, MaTEpUasbl, MIIAHOBO-BBICOTHBIC
MPUBS3KA KOHCTPYKIUH, MO KOTOPBIE MPOEKTUPYIOTCS (PYHIAMEHTBI, 3HAYCHUS

Harpy3oK B YpOBHE 00pe3a pOCTBEpKa WM B YPOBHE IJIAHUPOBKU MOBEPXHOCTH.

2. Buabl cBait

B coorBerctBum ¢ CIT 24.13330.2011 [21] pa3nuyaroT CIEIYIOUIUE BUIbI
cBail Mo crnocoOy 3ariyOJaeHus B TPYHT:

a) TpeNBApUTEIBHO M3TOTOBICHHBIE 3a0MBHBIE W  BIABIMBAcMbIC
KEJIe300€TOHHBIE, JEPEBSHHBIE U CTaJIbHbIE, MOTpYy’KaeMble B TPYHT 0€3 ero
pa30ypuBaHUs WJIM B JIHACPHBIE CKBAXWHBI C TOMOIIBI0  MOJIOTOB,
BUOponorpyxarenei, BUOPOBAABIMBAIOIINX, BUOPOYIAapHBIX WU BIABIMBAIOLINX
YCTPOMCTB, a TaKXke >ele300€TOHHbIE cBau-000704Yku auamerpoMm 10 0,8 M,
3armyossieMble BUHOPOMIOTPYKAaTEIsIMH 0€3 BBIEMKH HIJIM C YAaCTUYHON BBIEMKOM
IPYHTa U HE 3al0JHsEMble OETOHHOW CMECHIO;

0) cBan-000JIOUKH KeIe300€TOHHBIE, OTPYyXKaeMble BUOPOIIOTrpyKaTeIIMH
C BBIEMKOM TpyHTa M3 UX NOJOCTU M 3aIOJIHAEMbIE€ YaCTUYHO WJIM MOJHOCTHIO
OETOHHOM CMECHIO;

B) HAOMBHbIE OETOHHBIE U JKEJIE300€TOHHBIE, YCTPAaUBAEMbIE B TPYHTE ITyTEM
yKIaJKu OETOHHOM CMecHM B CKBaXHHbI, OOpa30BaHHbIE B pe3yjibTare
MPUHYAUTEITHLHOTO BEITECHEHUS - OTXKATHS TPYHTA;

r) OypoBbI€ KeJIe300€TOHHBIEC, YCTPAUBAEMbIE B TPYHTE MyTEM 3aMOTHEHUS
OpoOYpeHHBIX  CKBaXXUH OETOHHOM CMEChbl0 WM YCTAaHOBKM B  HHX
KeJ1e300€TOHHBIX AJIEMEHTOB;

J1) BUHTOBBIE CBaH, COCTOSIIME U3 METANIMYECKOW BUHTOBOHM JIONACTU U
TpyOUaTOro METAIIIMYECKOTO CTBOJIA CO 3HAYUTENIbHO MEHbILEH MO CPAaBHEHUIO C
JIOTIACTHIO TUIOIIAJbI0 MOMEPEYHOTO CEUYEHUs, MOrpyX,aeMble B TPYHT NYTEM €€

3aBMHYNBAaHHNA B COUCTaHHNU C BAABJIMBAHUCM.



[To ycnoBusiM B3aUMOJEUCTBUSI C TPYHTOM CBaW MOAPA3ACIISIOTCS HA CBaH-
CTOMKH U BUCAYHUE (CBAU TPECHUSI).

K cBasM-cTolikam OTHOCSATCS CBau BCE BU[IbI, ONMMPAIOIINECS Ha CKAJIbHbBIE
TPYHTBI, a 3a0MBHBIC CBaW, KPOME TOTO, - Ha MaJlOC)KMMaeMmble TPYHTBI. CHIIBI
COMPOTHUBJICHUSI TPYHTOB, 3a HCKIIOYEHUEM OTPUIIATENbHBIX (HEraTUBHBIX) CHII
TpeHUsi, Ha OOKOBOM TOBEPXHOCTH CBail-CTOEK B pacueTax HX Hecylen
CIIOCOOHOCTH T10 TPYHTY OCHOBAHUS Ha CKMMAIOITYIO HATPY3Ky HE YIUTHIBAIOTCA.

K Bucsauum cBassM (cBasitM TpEeHHUs]) OTHOCSTCS CBaM BCEX BHJIOB,
OMMMPAIOIIHAECS Ha CXKXUMAeMble TPYHTHl M TEpPENalolIie Harpy3Ky Ha TPYHTHI
OCHOBaHMsI O0OKOBOH OBEPXHOCTBIO U HUKHUM KOHI[OM.

3a0uBHBIC JKEJIE300€TOHHBIE CBaW pa3MepoM TorepeyHoro cedeHus jo 0,8
M BKJIIOUMTENIBHO U CBau-000JI0UYKHU JUaMeTpoM 1 M u OoJiee moapa3iessroTcs:

a) 1o croco0y apMUPOBaHUS - HA CBaW U CBAaU-000JIOYKU C HEHANPATAEMOM
MPOJIOJIBHOM apMaTypoil C MOMEPEeYHbIM apMHUPOBAHMEM U Ha MPEABAPUTEIHHO
HaIpsDKEHHBIE CO CTEP’KHEBOM WM MPOBOJIOYHOM MPOJIOIBHON apMmarypoil (u3
BBICOKOTIPOYHOM  TPOBOJOKKM W  apMaTypHBIX KaHAaTOB) C  IONEPEYHBIM
apMHPOBAaHUEM U 0€3 HEro;

0) mo (¢dopMe TIONMEPEeYHOTO CEYeHHS - Ha CBald KBaJpaTHBIC,
MPSIMOYTOJIbHBIE, TABPOBOTO U JIBYTaBPOBOTO CEYCHHI, KBaApaTHBIE C KPYIJION
MOJIOCTHIO, TTOJIbIE KPYTJIOTO CEUCHUS;

B) 1o ¢opMe MNpPOAOJIBHOTO CEUEeHHUS - Ha NpU3MATHUYECKUE,
MUJIMHAPUYECKAE, C HAKJIOHHBIMH OOKOBBIMH TpaHAMH (TIHpaMHUAAIBHEIC,
TparneuenIaibHbIC);

') IO KOHCTPYKTHUBHBIM OCOOEHHOCTSIM - Ha CBau IEeJbHbBIE U COCTaBHbIE (U3
OT/ICJIbHBIX CEKITUH);

1) IO KOHCTPYKITMY HUYKHETO KOHIIA - HAa CBAaM C 3a0CTPEHHBIM WJIH TJIOCKUM
HUKHUM KOHIIOM, WJIH OOBbEMHBIM yIupeHueM (OyJIaBOBUIHBIC) U HA TOJIbIC CBau
C 3aKPBITBIM MJIM OTKPBITHIM HIDKHHM KOHIIOM HMJIM C KaMy()JICTHOM ITSITOM.

Hab6uBHbIe cBan 10 croco0y ycTpoicTBa MOAPA3IENIAIOTCS Ha:



a) HaOWBHBIE, YCTpaWBaeMble IyTeM TMOTPY>KeHus  (3aOUBKOI,
BJIABJIMBAHUEM WJIA 3aBUHYMBAHUEM ) HHBEHTAPHBIX TPYO, HIXKHHUI KOHEL] KOTOPBIX
3aKpbIT OCTaBJIIEMBIM B TpPYyHTE OalIMakoM (HAaKOHEYHMKOM) WM OETOHHOM
NpoOKOM, C TMOCHEAYIOIMKUM H3BJICUEHHEM IJTHX TpPyO MO Mepe 3amoJHEeHUs
CKB&KMH OETOHHOM CMECBhIO, B TOM YHCIIE IOCIE YCTPOWCTBA YIIUPEHUS W3
BTpaMOOBaHHOM CyX0li OETOHHOM CMecH;

©0) HaOuBHBIE BHOPOIITAMIOBAHHBIE, YCTpauBaeMble B MPOOUTHIX
CKBAKMHAX IIyTEM 3allOJIHEHUS CKBAXKHWH JKECTKOW OETOHHOW CMECHIO,
YIUTOTHSIEMOW BHOPOIITAMIIOM B BUZE TPYOBI C 3a0CTPEHHBIM HIDKHUM KOHIIOM U
3aKpEIICHHBIM Ha HEll BUOPOIIOTpYKATENEM;

B) HaOUBHbIE B BBIIITAMIIOBAHHOM JIOXE, YCTpAaMBaeMble IyTEM
BBIIITAMIIOBKA B TPYHTE CKBO)XMH MNUPAMHIAIBHON WA KOHYCHOM (OPMBI C
NOCJIEAYIOUIUM 3alI0JJHEHUEM UX OETOHHON CMECHIO.

BypoBble cBau 110 criocoOy yCTpoHCTBa NOAPA3AESIOTCS Ha!

a) OypoHaOMBHBIE CIUIOIIHOIO CEYEHUs C YIIMPEHHSIMU MU 03 Hux,
OeTOHHpYEeMbIE€ B CKBaXXMHAX, IPOOYPEHHBIX B MIMHUCTBIX TPYHTAX BBIILIE YPOBHS
MOJ3EMHBIX BOJ 0€3 KpEIUIEHUS CTEHOK CKBAXKHMH, a B JIOOBIX TPYHTAaX HUXKE
YPOBHSI TOJ3EMHBIX BOJ - C 3aKpEIUICHUEM CTEHOK CKBaXXUH TJIMHUCTBIM
pacTBOPOM MJIM UHBEHTAPHBIMU M3BJIEKaEMbIMH 00CAaIHBIMU TPYOaMH;

0) OypoHaOHMBHBIE C MPUMEHEHHUEM TEXHOJOTUHU HEMPEPHIBHOIO MOJIOr0
ITHEKA;

B) OapeTThl - OypoBbI€ CBaW, W3rOTaBIMBAEMbIE TEXHOJOTHUYECKUM
000pyZOBaHUEM THIA TIOCKUIA rpeiiep uim rpyHToBas ¢ppesa;

r) 6ypoHaOuBHbIe ¢ KaMmy(JIETHON MATOM, yCTpauBaeMmble MyTeM OypeHus
CKBOXHMH C MOCIEAYIOIHUM OOpa30BaHHEM YIIMPEHUS B3PbHIBOM (B TOM YHCIE
AIIEKTPOXUMHUYECKUM) U 3aIIOJTHEHUEM CKBaKUH OETOHHON CMECHIO;

n) OypouwHbekimoHHBbIE muamerpom 0,15 - 0,35 ™M, ycTpamBaeMbie B
NpOOYpPEHHBIX CKBaXMHAX MYTEM HarHeTaHus (MHBEKUHH) B HUX MEJIKO3EpHUCTON

OeTOHHOM CMCCH, a TaKKC YCTpanBACMBIC ITOJIBIM HTHCKOM;



e) OypoumHbekimoHHBIE aumameTrpoM 0,15 - 0,35 M, BBIIONHSEMBIE C
YIUIOTHEHUEM OKPY>KArOIIEro TpyHTa MyTeM 00paOOTKU CKBAXHHBI 10 Pa3psaHO-
UMITYJIbCHOM TEXHOJIOTHMHM (cepueld pa3psIoB HUMIIYJIbCOB TOKa BBICOKOTO
HanpspkeHus - PUT);

) CBaWU-CTOJIOBI, YCTpauBaeMble MyTeM OypeHUsS CKBOKHUH C YIIUPECHUEM
uin 0e3 Hero, yKIaJAKd B HUX OMOHOJIMYUBAIOIIETO IIEMEHTHO-TIECYAHOIO
pacTBOpa M OIYCKAaHWUS B CKBOXHHBI NWIUHAPUYECKUX WU MPU3MATHYECKHUX
AJIEMEHTOB CIUIOIIHOTO CEYEHUs CO CTOpOHaMu uin AuameTtpom 0,8 M u 6oree;

3) OypooIlyCKHbIE cBauM ¢ KaMmy(JIeTHON TMSTOW, OTIUYAIOIINECS OT
OypoHaOMBHBIX CBail ¢ KaMy(JIETHOW MATOM (CM. MOJIYHKT «I») TEM, YTO IOCIE
oOpa3oBaHUs W 3aAMOJIHEHUS] KaMy(JIETHOTO YIIUPEHUS B CKBAXXUHY OITYCKAIOT
KEee300€TOHHYIO CBalo.

Haubomee 4yacto B  MNPOMBIINLICHHO-TPAXXIAHCKOM  CTPOUTEIHCTBE
MPUMEHSIOT 3a0MBHBIC, HAOMBHBIE U OYpOHAOUBHBIE KeJI€300€TOHHBIE CBAM.

HaGuBHble u OypoHaOHMBHBIE CBal B OTJIMYHME OT 3a0UBHBIX TPEOYIOT
MEHBIIIETO pacxo/ia CTAIM M OETOHHPYIOTCA B CKBaXKMHax Oe3 omamyOku. Mx
I[eJIECO00pa3HO TMPUMEHATh B CYXHX CBS3HBIX TpPyHTaX, TMpH  OONBIIHX
COCPEIOTOYEHHBIX BEPTUKAIBHBIX U TOPU3OHTAIBHBIX HArpy3Kax, Ha TUIOMIAKaX C
HEPOBHOMW KPOBJICH 3aJIeTaHus HECYIIETO CII0sl TPYHTA, a TAaK)Ke MPHU MPOU3BOICTBE
paboT BOJIM3M CYMIECTBYIOIINX 3IaHUA M COOpYyKeHmid. Hanboee sKOHOMUIHBIMU
cpend HaOWBHBIX W OYpOHAOMBHBIX CBail SBISIOTCS CBau, MPH YCTPOMCTBE
KOTOPBIX MPOMCXOAUT YIUIOTHEHHUE TpyHTA. [I[puMeHeHne OypoHAOMBHBIX CBai 11O
CPaBHEHUIO C 3a0MBHBIMH B BOJOHACHIINIEHHBIX IPYHTAX B OOJILITUHCTBE CIIydacB
DKOHOMHYECKH  HelejaecooOpa3sHo.  3a0MBHBIE  CBauW  SIBIAIOTCS  Oojee
WHIYCTPUATIBHBIMH M TapaMeTPhl WX IOTPYKEHUS JIETYEe IMOIAAIOTCS CTPOTOMY
KOHTpOo10. boltee moapoOHO CBeIeHHS 0 BUJIaX CBail M pallMOHAILHOM 00JacTH UX
MPUMEHEHUSI MOKHO HAWTH B HOPMAaTHUBHO-CIIpaBOYHOU jnutepatype [20, 21, 22,
23].

Hwxe wm3nokeHa mociaenoBaTebHOCTh MPOCKTUPOBAHUS W TPEOOBaHUS K

pacueraMm (pyHJAaMEHTOB M3 3a0UBHBIX CBall JJIsI MPOMBIIUICHHBIX U TPaXIaHCKUX
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COOpPY)KEHHI Ha OOBIYHBIX TPYHTaX, HE OOJAAIONNX CHEUDUIECCKUMHU
CBOMCTBaMH, Ha TEPPUTOPHSIX, TJ€ HE HAOIIOJAIOTCS OIACHbIE HWH)XCHEPHO-
T€OJIOTHYECKHe Tpolecchl. [IpM HamUIMM  MECTHBIX  OCOOBIX  YCIIOBUMA
CTPOUTEIHCTBA MTPOCKTUPOBAHUE CBANHBIX (DYHIAMEHTOB PEKOMEHAYETCS BECTH C
UCTIONIb30BAaHUEM  JIOMOJHUTENBHBIX  TPeOOBaHWH  HOPMATHUBHO-CIPABOYHOU

autepatypsi [20, 21, 24, 27].

3. IMapaMeTpbl 3a0MBHBIX cBai

XKenezo0eToHHbIE  3a0MBHBIE, OYpOOIlyCKHBIE M  OIIyCKHBIE  CBaw,
U3rOTaBIMBAEMbIE W3 TSKEJIOro OeTOHa W MNpeJHAa3HAYEHHbIE [UJISl CBAWHBIX
(GyHIaMEHTOB 3JaHUA U COOPYKEHUH, HEOOXOAMMO Ha3Ha4yaThb B COOTBETCTBUU C
['OCT 19804-91 [25]. Yka3aHHBbIC CBau MOAPA3ICISAIOTCS HA THUIBI, (OPMBI U
OCHOBHBIE pa3Mepbl KOTOPBIX MpUBeAeHbI B Ta0. 1.1.

Csau 0003Hauar0T Mapkamu B cooTBeTcTBUU ¢ TpedoBanusamu ['OCT 23009-
78 [26]. Mapka cBaum cOCTOMT M3 OyKBEHHO-IIM(POBBIX TPYIII, pa3AeICHHBIX
neducamu.

B mnepBoii rpymnme ykas3piBaloT O0O3HAUECHHE THUIA CBau, €€ JUIMHY B
JEIMMETpax 1 pa3Mep CTOPOHBI (JuaMeTp) MONEPEYHOro CEYEHHUSI B CAHTUMETPAX;
st ceau tuna CJI mocne JUIMHBL TONOJIHATENBHO YKa3bIBAalOT pa3Mep OT Bepxa
CBau JI0 €€ KOHCOJIM B JIELIUMETPaX.

Bo BTOpO# rpynne ykasbIBarOT: JUIsl NIPEIBAPUTEIIBHO HANIPSYKEHHOM CBau -
KJIACC HampsiraeMon apMaTypHOU CTaju; AJisi CBau C HEHANpsSraeMon apMaTrypou -
MOPSIKOBBIA HOMEp BapHaHTa AapMUPOBAaHUS B COOTBETCTBUU C pabOYMMuU
YepTEKaMHU.

B TpeTbeit rpyIine yka3plBaroT:

- mist cBan tuna CK wam CO - Hamuyue HaKOHEYHHKA, 0003HAvYaeMoe
CTpouHOI1 OykBO#1 "H";

- JUIsL COCTaBHOM CBau - TUII CThIKa, 0003HaYaeMbIil CTPOUHBIMU OyKBamu: O

- 0OJITOBOM CTBIK, CB - CBAPHOM CTHIK, C - CTAKaHHBIN CTHIK;



®opMa 1 OCHOBHBIC pa3Mephl cBail

Tadmuma 1.1

DCKH3 CBan OcHOBHBIE pazMepbl O6o3HaueHUE
Tun u CBau, MM CTaHAapTa Win
XapaKTEPUCTHKA CBan cepuu paboumnx
yepTeKeit
b wm d |
1 2 3 4 5
f .L_ B | { 200 3000 - 6000 Cepust
Tun C. LlensHas ¢ 250 4500 - 6000 1.011.1-10,
HEHanpsAraeMoii 1-1 300 | 3000 - 12000 BBIIL. 1;
apMaTypoii ~| O=f 350 | 4000 - 16000 VJ1-40-88;
1l 400 | 4000 - 18000 3.500.1-1
200 3000 - 6000
Tun C. LenbHas ¢ 250 4500 - 6000 I'OCT 19804.2
HarnpsraeMon 300 3000 - 15000 Cepus
apMarypoi 350 8000 - 20000 3.500.1-1
400 | 13000 - 20000
Tun C. CoctaBHas ¢ ’_L _if 300 14000 - 24000 . Oiip;alo
HEHaIpsATacMOM 350 011.1-10,
apMaTypoii 4-1 400 14000- 28000 BBIIL. 8
=~ 0=y 300 | 14000 - 20000
T“‘Lgﬁpi(r’zzf;’;” ¢ 4l 350 | 14000 - 24000 1%?;“1;[9
apMaTypoii 400 | 14000 - 28000 LOil.d-
{ —4 1 300 3000 - 12000 | I'OCT 19804.3
.L J. 400
Tun CII. Lenbnas ¢ ) ~ -1
HEeHarnpsraeMou u , El'
HalpsAracMou . ﬁ.
apMarypoi =k
Ton CK. Henbias ¢ 500 4000 - 18000
HeHanpsraeMon 500
apMaTypott 800 | 4000 - 12000
1000 I'OCT 19804.5
1200 Cepust
Tun CO. LlenbHas ¢ 1500 3.501.1
HEHapATaeMoi 1600 | 6000 - 12000
apmarypoi 3000




Oxonuanue maoban. 1

2 3 4 S
4 14000 - 2
Tun CK. Cocrapnasc| 7y fif [ 47 588 14888 - 38888
HeHamnpsraeMoit ¥ 1-1 600 | 14000 - 40000
apMaTypoi = )

(ﬂ 800 | 14000 - 48000

1000 I'OCT 19804.6

Cepus 3.501.1

L

Tun CO. CocraBHas 1200
C HEHaIpsATaeMOM 1500 | 14000 - 48000
apMarypoi 1600
3000
{ 1 200 5000 - 6000
L —i -1 300 5000 - 7500
Tun 1C/] e f“‘ =¥
1'-b1r‘
I'OCT 19804.7
T (] 300 5000 - 7500
L1 [+
1-1
Tun 2C/] N B_‘ =}
T
-
1 { 250 5000 - 6000
.3 A , 300 3000 - 9000
[-
Tun CL] ~ =k I'OCT 19804.4
+

B MaccoBom crpouTenbcTBe Hamboliee YAacTO TMPUMEHSIOT — CBau
KBaJIpaTHOT'O, CIUIOIIHOIO CEYEHHMs, UEIbHBIE C IOMNEPECYHBbIM apMHUPOBAHUEM
ctBosia. [lo ycrnoBusSiIM TOTPY)KEHHMs Takue CBaud JUIMHOW 7 M U Oolee
NMOAPA3JLIAIOTCS Ha JBa BHUAA: OOBIYHOM UM TMOBBIIIEHHOW YJIapOCTOMKOCTH.
Heo6xonuMocTh MpUMEHEHHSI CBal MOBBIIMICHHOW YJIapOCTOMKOCTU OIpeeseT
OpraHu3aIus, MPOSKTUPYIOIIasi CBalHbIC ()YH/IAMEHTHI HA OCHOBAHUHM MH)KCHEPHO-

re0JIOTMYECKUX U3BICKAHMM, a TAK)Ke MPOOHBIX 3a0MBOK.
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CBam W3TOTaBIMBAIOTCS W3 TSKEIOro OETOHA Kiacca MO MPOYHOCTH Ha
CKaThe HE HIKE:

- gaa cBan ceuenueMm 200x250, 250x250 » 300x300 mMm mgmusoM 3...7 M — B15;
ceuenreM 350x350 mMm mimHOM 4...6 M u cedeHueM 400x400 mm guHoM 4...12 M
— B20;

- ceuenueM 300x300 mM gmmHout 8 ... 12 M, ceuenmem 350x350 MM ajmHOM
7...12 m — B20 - gns cBail oObIYHOM ynapocToiikoctH, B25 - nmns cBai
MOBBIICHHOM YJapOCTOMKOCTH;

- ceueanem 400x400 mm mmuHor 13...16 M — B25 - nmiug cBail 0OBIYHOM
yAapocTOoUKOCTH U B30 11 cBail MOBBIIEHHON yIAPOCTOMKOCTH.

CBan apMHUpPYIOTCSI YETBHIPbMSI TPOJOJBHBIMU CTEPKHSIMH Pa3IMYHOTO
nuaMmeTpa W kiacca. llompasaenenue cBail MO MPOAOJIBHOMY apMUPOBAHUIO
npejcTaBiieHo B Tabm. 1.2.

Tabanma 1.2

YciaoBHOe 0003HAYECHHE APMHUPOBAHHUSA CBAH

YcioBHOE Hnametp u knacc YcnoBHoe [nametp u knacc
0003HaUYeHHUE POI0JLHOM 0003HaUYeHUE POI0JILHOM
apMHUPOBAHUS apMaTypsbl apMHUPOBAHUS apMaTypsl

1 10 A 1 (A 240) 7 14 A ll (A 320)
2 10 A1l (A 320) 8 14 Alll (A 400)
3 10 A 111 (A 400) 9 16 A 111 (A 400)
4 12 Al (A 240) 10 18 A 11l (A 400)
5 12 A1l (A 320) 11 20 A 111 (A 400)
6 12 A 111 (A 400) 12 22 A 111 (A 400)

13 25 A 11l (A400)
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C 80 30-101 vy

[ToBBIIIEHHOW YIAPOCTOUKOCTH

CBas ¢ npucTaBHBIM KapKacoM OCTPHS

Tun apmupoBanus

Ceuenue (cm)

JlnuHa cBau (M)

Puc.1.1. IIpumep MapKUpOBKHU CBaul CIUIONIHOTO KBAJIPATHOT'O CEUCHHUS

Jlist cBam OOBIUHOM yHapocToiikocTu OykBa «VY» He MpocTaBisieTcs, 0e3
MPUCTABHOTO Kapkaca ocTpus nudpa «1» He mpocrapmisercs. Hanmpumep, mapka
ceau C 80.30 — 6 ob6o3Hauaer - Cgas crutomHoro kBagpaTtHoro ceuenus: 30x30
cM, anuHOM 8 M, mectoro tumna apmupoBanus 4012 Alll (A 400). B xagectBe
npuMepa B npwi.ll mpeacTaBieHbl CBEJACHHUS O CBasiX CIUIONIHOTO KBaJIpaTHOTO

ceUeHHUs OOBIYHOM YﬂaPOCTOﬁKOCTH 0e3 IMIPUCTABHOI'O KapKaca OCTPH:.

4. Ha3na4veHmue JAJMHBI CBal
JlnrHa 3a0uBHBIX CcBal L McyuCIseTCss pacCTOSITHUEM OT TOJIOBBI CBau (BepX-
HEro KOHIIA) 0 HIKHETO KOHIIA CBaW, TJe MPU3MATHYECKas 4acTh MEPEXOIUT B
NUpaMUIaIbHYIO, T.C. 3a0CTPCHHAsI YacTh CBau B e¢ JUIMHY He BXOAuT (puc. 1.2)
Jlnst 6ypoHaOMBHBIX CBaill UX JUIMHA ATO PACCTOSHUE OT MOJOIIBBI POCTBEpPKA 0

IISIThI CBAM.
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Puc. 1.2. Cxema k OIIPpCACICHUIO JJIMHBI 1 HGCYIHGI‘/JI CITOCOOHOCTH CBau

BeiOop IMHBI CBail JOJKEH MPOU3BOIUTHCS [21] B 3aBHCUMOCTH OT
I'PYHTOBBIX YCJIOBUI CTPOUTEIBHOM IUIOIIAIKH, YPOBHS PACIIOIOKEHHUS ITOAOIIBbI
POCTBEPKOB C YYETOM BO3MOXKHOCTEM HUMEIOIIErocss OO0OpyAOBaHUS IS
yCTpOMCTBA CBalHBIX (pyHIaMeHTOB. HrkHMIT KOHEIl CBaii, KaKk MPaBUIIO, CIEAYyEeT
3arayONisTh B MPOYHBIE TPYHTHI, Mpope3as Oosee crnadble HaIIacTOBaHUS, MpHU
ATOM 3ariyOjieHue 3a0UMBHBIX CBAail B TPYHTHI, NPUHSTHIE 32 OCHOBAHME MOJ HX
KOHIbI, TOJKHO OBITh: B KPYHMHOOOJIOMOYHBIE, IPABENIMCThIE, KPYIHbBIE U CPEAHEN
KPYIMHOCTH TeCYaHbIe; TTTMHUCTHIE TPYHTHI ¢ Toka3areneMm Tekydectu | <0,1 - He
menee 0,5M, B Ipyrue qucrepcHble TPYHTHI - He MeHee 1,0 m.

OTMeTKH MOAOLIBBI POCTBEPKA HA3HAYAIOT UCXOIA U3 TEX K€ YCIOBHUH, UYTO
U 111 PyHIaMEHTOB Ha €CTECTBEHHOM OCHOBaHUH. [Ipy 3TOM HEOOXOUMO YUECTb,
YTO 1O KOHCTPYKTUBHBIM TPEOOBAHMSIM MHUHUMAalbHAas TOJIIMHA JHA CTaKaHa
dbyHaameHTa Menkoro 3ayoxkeHus coctaBiasier 200 MM, a BBICOTa POCTBEpKa
Ha3zHavaeTcs Ha 40 cM Oouiblie rIyOuHBI CTaKaHa.

B nanpHelimem TonmmHa JHA CTakaHa POCTBEPKA JOJKHA OBITh MPOBEpEHa
pacueToM Ha mnpojasiuBaHue. Kpome Toro, mpu Ha3Hay€HUUW [JIUHBI 3a0WBHOMU
CBal HEOOXOIMMO Yy4YeCTb, UYTO €€ BEpXHsS 4acThb JOJDKHA OBITh 3ajeflaHa B

pocTBepk Ha riayouny 5-10 cM npu cBOOOIHOM ONMMPAHUHM POCTBEPKA HA CBaW U HA
13



pacyeTHbIi pa3sMep IMpU IKECTKOM CONPSDKEHHMM POCTBEPKA CO  CBAasIMU.
JlomyckaeTcsi mpUHUMAaTh 33JIeJKy 3a0MBHBIX CBail B POCTBEPKE KOHCTPYKTHUBHO
paBHoi 50 cM, m3 HuX 40 CM COCTaBJAKOT BBINYCKM apMmarypel, a 10 cm -
HETIOCPE/ICTBEHHAs 3ajienKa (cM. puc.1.2).

Halinennyto u3 BbIIIETIEPEUYHUCICHHBIX YCIOBUN JJIMHY CBall HEOOXOAMMO
YTOUYHUTh N0 CTAaHAAPTHOM [JIMHE B COOTBETCTBMM C HOMEHKJIATYypOM CBail IO
nerctytomuM ['OCTam. Ha3zHaueHHyro /UIMHY CBaW B JaJbHEHIIMX pacyeTax
MOXHO U3MEHUTH B PE3YJbTATE TEXHUKO-YKOHOMHUYECKOTO CPAaBHEHUS BAapUAHTOB
CBaliHBIX (YHIAMEHTOB C pa3IMYHOM anuHOM cBail. Hampumep, ecnu mpu
YBEIIMYEHUH JJIMHBI CBau MPOU30UACT TaKOM POCT €€ HeCyllel ClIOCOOHOCTH, MpHU
KOTOpPOM KOJIMYECTBO CBAail B KYCT€ YMEHBUIMTCS, CTAHYT MEHBIIE pa3MeEpbl
pOCTBEpKA U BapHaHT (yHAAMEHTA C YUIMHEHHBIMUA CBassMH OYJET UMETh JIy4Illne
TEXHUKO-I)KOHOMHYECKHUE OKA3aTEIH.

Pa3mepsl nonepeyHoro cedeHus cBau JOJDKHBI 00ecreunBaTh HEOOXOIUMYIO
HECYIYI0O CHOCOOHOCTh CBaWl IO TPYHTY M YAOBJIETBOPSATH pacyeTam 0
IIPOYHOCTH MaTepuajia CTBOJIA CBal HAa COBMECTHOE JEHCTBHE BEPTHKAIbHBIX U
TOPU30HTAJIBHBIX CUJI, & TAKKE MOMEHTOB.

[Tocne BbIOOpa BHIa CBau M HA3HAYEHMsSI €€ Pa3MEPOB BBICHSAIOT: OTHOCUTCS
IIPOEKTUpYyEMas CBas K CBasM-CTOMKaM WM K CBasiM BUCAYUM. CBan-CTOMKH - 3TO
CBau BCEX BHJIOB, ONUPAIOUIMECS HA CKAJIbHBIE TPYHTHI, a 3a0MBHBIE CBau, KPOME
TOrO, Ha MajJocKuMaeMbie TpyHTB. K wmanmockumaembiM oTHOcsTces [21]
KPYIHOOOJIOMOYHBIE TPYHTBI C MECYAHbIM 3aMOJHUTENEM CpeIHEH IJIOTHOCTH U
IJIOTHBIM, @ TAKXKE TJIMHBI TBEPJIOM KOHCUCTEHIIMU B BOJOHACHIIIIEHHOM COCTOSTHUU
c moayiem pnedopmaruun E>50000 klla. Cumbl COMpOTHBICHUS TPYHTOB IIO
OOKOBOW TOBEPXHOCTH CBaili-CTOEK B pacyeTrax HMX HeCylled CHOCOOHOCTH IO
I'PYHTY OCHOBaHHsS Ha C)KMMAIOLIYI0 HArpy3Ky HE y4WTHIBAalOTCs. Bucsuue cBau -
3TO CBaW BCEX BUJOB, OINHPAIOIIMECS HA CKHUMAEMbIE TPYHTbl M NEPENArOIINE

Harpy3Ky Ha rpyHTbl OOKOBOM MOBEPXHOCTHIO U HUKHUM KOHLIOM.

5 Onpenesienne Hecyllei CIOCOOHOCTH CBal
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Hecyme#t cnocoOHoCThIO cBan Fy Ha3bIBaeTcs pacueTHast HecyIas Crnocoo-
HOCTh TPYHTa OCHOBAHHUS OJMHOYHOM CBauM. DTO TO MAaKCUMAaJbHOE YCHUIIHE,
KOTOPOE MOXET BOCIPHUHSATH CBasi 0€3 pa3pylleHHs] TPYHTa, KOHTAKTUPYIOIIETO C
ee MOBEepPXHOCThIO. JlJisi ompeneneHusi Hecylield CrocoOOHOCTH CBall MPUMEHSIOT
HECKOJIbKO METOJIOB: CTAaTUYECKHUE HCIBITAHUS HATYpPHBIX CBald, CTaTHYECKUE
UCIIBITAaHUSI JTAJIOHHBIX CBaid, CTAaTUYECKOE 30HAUPOBAHUE, JUHAMUYECKHE
UCIIBITAaHUS], PACYETHBIN METOJ] TI0 XapaKTEPUCTHUKAM I'PYHTOB OCHOBAHHUSI U JIP.

B pacuetHoM Merozme Hecymias CHOCOOHOCTh CBaum-CTOWKH OOYCIIOBIIEHA

TOJIBKO COIIPOTUBJICHUCM I'PYHTAa 110 €€ HU’)KHUM KOHIIOM

Fy =7.RA, (1.1)

a I BUCAYEH CBaW SABJISIETCSA CYMMOM CHJI PAaCUETHBIX CONPOTHUBIIEHUM T'PYHTOB

OCHOBAHU 110 HUXKHHUM KOHIIOM CBau U Ha €€ OOKOBOI IMOBCPXHOCTHU

Fd = yc(chRA+u Zycf fihi ). (1.2)

B stux popmynax:

7. - KOO(POUIIMEHT YCIOBUN pabOTHl CBau B IPYHTE, MPUHUMAEMBIN JIJIs1 3a0UBHBIX

CBail paBHbIM 1;

R - pacdyeTHO€ COMpOTUBJICHUE TPYHTA MOJ HUKHUM KOHIIOM cBau, klla; mms 3a-
OouBHBIX cBaii-ctoek R = 20000 xIla, ms 3a0MBHBIX BUCSYUX CBal - 1O TIPHJL.
12;

A - oAb OMUPAHNUs CBAaH HA TPYHT, M*;

U - Hapy>KHbBII IEPUMETP MOMEPEUYHOI0 CEUCHHS CBAH, M;

f,- pacdyeTHOe CONMPOTHBIEHHE I-TO CIIOS TPYyHTa OCHOBAaHHUS IO OOKOBOM

noBepxHocTH cBaw, klla, mpuHIMaemoe st 3a0UBHBIX CBaif 1Mo mpmit.13;
hi,- TommuMHa | -TO CJI0SI TPYHTa, CONPUKACAIONIETOCS ¢ OOKOBOM MOBEPXHOCTHIO
CBaw, M;

Y Vs - KOODPUIMEHTH! YCIOBUN pabOThl TPyHTAa COOTBETCTBEHHO MO HUKHUM

KOHIIOM M Ha OOKOBOM IMOBCPXHOCTU CBAH, YYUTBIBAIOIIHUC BJIUAHUC CIIO-

co0a MOTPYKEHMsI CBaW HA PACUETHOE COMPOTHUBJICHHE TPYHTA; IJISl He-
15



KOTOPBIX  CIIOCOOOB  MOTPY>KEHUsT  3a0MBHBIX  CBail  3HAYCHHS

Ve » ¥ IPEACTABICHBI B TpHIL.14.

['myOuHy DOTpYKE€HHsI HH)KHETO KOHIIA CBaW Zy CPEOHIO TIIyOMHY
pacrojioxeHus ciaos TpyHTa Zj (puc.l.2) mpu ompeneiacHun 3HadeHHd R w i
NPUHUMAIOT OT MPHUPOJHOTO pelibeda mpu cpe3ke, MOACHINKE WM HAMBIBE CIIOS
IpyHTa, TOJIMMHOW He Oonee 3 M. Ilpu mpomexyTOUHBIX 3HAYEHUSX Z U |
3HaveHus R u fj onpenensiroTest mo uHTEpoAuy. 11 IUIOTHBIX TIECKOB 3HAYCHHUS

fi yBennumBarorcst Ha 30 %, a 3Hauenus R - ma 60-100 %, HO He Ooyiee yeM [0
20000 xIla. Hnus cymeceil mpu uucie IUacTUYHOCTH Ip(4 u kosddummente

nopuctocty ¢ < 0,8 pacueTHble conpoTtuBicHHsS R u fi caemyer ompenenars kak
JUJ1S1 IBUIEBATHIX IECKOB CPETHEN INIOTHOCTH.

[Tpu onpenenennu f; mo mpmin.13 miacTel TPYHTOB CICAYET pacUICHATH HA
OJIHOPOJIHBIE CJIOW TOJIIMHOW He Oojee 2 M. PacueTHbie cCOnpoOTUBICHUS cynecei
U CYTJUHKOB ¢ Kod(durmentom nopuctoctu €<0,5 u ruH ¢ KOdHPUIIMEHTOM I10-
pucroctH € < 0,6 cneayer yBennuuBaTth Ha 15% 1Mo CpaBHEHUIO C MPUBOJUMBIMU B

IIpUJI. 13 IIpu JIFOOBIX 3HAUCHUAX IOKA3aTeIs TCKYUYCCTH.

6. Pa3Melenue cBaii moj poCTBEPKOM H IPOBEPKA HATPY30K
KosimuecTBO cBall B KyCT€ M PACCTOSHUE MEXKIY CBasMU B CBAMHOM
(byHIaMeHTe yCTaHaBIMBAIOT, MIPEANOaras, 4YTo B IpyMIne cBail Kaxaas o0agaeT
TaKOM K€ HEeCyIeld ClOCOOHOCThIO, YTO M OJUHOYHAS. [Ipy 5TOM y4UTHIBAIOT, YTO
BCE METOJbI OIpEACIICHUs] HECyIIeH CIIOCOOHOCTH CBail 00J1a/Ial0T HEKOTOPHIMU
MOTPEIIHOCTSAMU U TpU AajbHEHIIEM MPOSKTUPOBAHUU HMCIOJIB3YIOT PACUETHYIO

Harpy3Ky P, 10IyCKaeMyro Ha CBarO

F
p="0"d (1.3)
ynyk
rne )y - Kodpdurmment ycnoBuii pabOThI, YYUTHIBAIONINI TOBBIIICHUE

OJIHOPOJHOCTH T'PYHTOBBIX YCIIOBHM MPU NPUMEHEHUH CBalHBIX (YHAAMEHTOB,

MPUHUMAEMBII paBHBIM o = 1,15 nmpu KycTOBOM pacloiOKEHNUU CBal;
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Yn - KO3hOUIMEHT HAAE)KHOCTH 10 HA3HAYECHHWIO (OTBETCTBEHHOCTH)
COOpyXeHus, npuHuMaemblii paBHbiM 1,2; 1,15 um 1,10 cooTrBeTcTBEHHO ISt

coopyxenut I, Il u 11l ypoBHEN OTBETCTBEHHOCTH;

k- KOO(PPUIIMEHT HANECKHOCTH, YUYMUTHIBAIOIIMA TOYHOCTH METOJA

OIIPpCACICHUA Hecymeﬁ CITOCOOHOCTH O,ZII/IHO“IHOﬁ CBan; IIpU OIIPCACIICHUN Fd

pacueToM 3HaueHue /% IPMHUMAETCs paBHbIM 1,4.
KonudecTBo cBail B KycTe B IEPBOM MPUOIMKEHUN

_ 2N, +G

12, 1.4
n="" (1.4)

rac Z NI -MaKCHUMaJIbHasid JJIA BCCX COYCTaHMUU CyYMMa paCdYCTHBIX BCPTHKAJIBHBIX

Harpy3ok B o0pe3e pocTBepka, kKH;
Gir - pacueTHBII BeC pPOCTBEpKa, HAa HAYaJbHOM OJTare MPOCKTHPOBAHWSI

MO>KeT ObITh HpuOIIKeHHO HpuHAT 0,1 DN, .

[TonydeHHoe uymcio cBail OKpyNsitlOT 1o meioro. CBam B KycTe IMOJ
POCTBEPKAMH TMPOMBIIIICHHBIX U TPAKIAHCKUX COOPYKCHHH pa3MEIaroT, Kak
IPABUIIO, CHMMETPUYHO OTHOCHUTEIHHO OCH KOJIOHHBI B PSJIOBOM HJIH IIIAXMATHOM
nopsiike. PaccrosHue Mexmy ocsiMu cBail (Imar cBaif) HasHadaroT ot 3b, mo 6by,
rae b, - cropoHa ceuenus cpau. IlapamMeTpbl THIIOBBIX CBalHBIX KYCTOB U3
3a0MBHBIX U OYpOHAOMBHBIX CBail Il OJHO- M MHOTOJTKHBIX MPOMBIIUICHHBIX

3aHMI MOXKHO HaiTh B cripaBouHuke [20]. PasMepsl momoimBbl pocTBepKa (JIHHA

|, u mmmpuHa b,) npuHumarotcs Ha 10-20 cM Oousbllie pa3MepoB KycTa CBai IO
Hapy>KHOMY KOHTYPY U JTOJIKHBI ObITh KpaTHbIMU 30 CM.

KonuyecTBo cBail B KyCcTe€ CUMTAETCS JOCTOBEPHO OIPEACIICHHBIM, E€CIH
(dakThueckas BepTUKaJIbHAsI Harpy3ka Ha KpaiHue cBau Nj OnM3Kka K pacueTHOU
Harpyske P, nomyckaemoii Ha cBato. lyi1 pyHIaMEHTOB C BEPTUKAIbHBIMHU CBasMU
(baKkTHUUeCKyl0 Harpy3Ky Ha CBar0 IpH JIEWCTBUM MOMEHTA B OJJHOM HalpaBJICHUU
JIOTTYCKAEeTCsl OINPeNessaTh 1o cleayomei hopMmyie:

N = N My (1.5)

If n -~ >Xx 2
i
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rie Ng,|My|-cooTBeTcTBEHHO pacueTHas cxuMmaromas cuia, KH, U pacueTHbIN n3-
THOAFOIINI MOMEHT 10 a0COJIFOTHOMY 3Ha4eHHI0, KHM, OTHOCHTEIh-
HOo ocu OY maHa cBail B IJIOCKOCTH MOJOIIBBI POCTBEPKA;
X - paccrosane oT ocu OY 10 ocu cBau, s KOTOPOH BBIYUCIISETCS
dakTrueckas Harpy3Ka, M;
Xi -pacctostaue ot ocu OY 110 ocH Kak/10M CBau.
Ycunus B TOJOIIBE POCTBEPKA BKIIOYAIOT B ceOsl HArpy3ku B oOpese
pocTBepka u ero Bec G, KOTOPBIH JOMyCKaeTCsl BEIUUCISATH MO PopMyIie:

Glr :7/f|rbrhr7/mt’ (16)

rac I r br, hr - COOTBCTCTBCHHO JIMHA, IIMPHWHA ITIOAOIIBBI X1 BEICOTA POCTBCPKA, M,

7;- KO3(D@QUIMEHT HAIEKHOCTH II0 HArpy3Ke, pPaBHbIM ISl MOCTOSIHHBIX

Harpy3ok 1,1;

7. - CPEIHEe 3HAUCHHUE YAEIBbHOIO Beca MaTepuana pyHJIaMeHTa U TpyHTa Ha

€ro yCcTymax, MPUHIMAaeMOe B HEDKCHEPHBIX pacderax paBHbIM 20 KH/M®,

B coorBercTBHM ¢ mpuMedanneM K 1. 7.1.11 [21] k dakTudeckoii Harpys3ke
N HEOOXOIUMO J100aBUTh COOCTBEHHBIM BeC CBal C KO3(pHUIMESHTOM
HAJIeXKHOCTH 110 Harpy3ke y;=1,1.

[Tpu moxcraHoBke 3HaKa «mmoc» B dopmyny (1.5) mnomygaercs
MakcuManbHas Harpy3ka Nimax Ha KpailHUE CBal B HampaBlIeHUU JACHCTBUS
MoMeHTa My, 3HaKa «MHUHYC» MUHHUMaJIbHass Harpy3ka N min Ha KpaiiHue cBau B
HaIpaBJICHUHM, MPOTHUBOIMOJIOKHOM  JelcTBUI0O MoMmeHTa My,  3HaueHus
dakTuueckoit Harpy3ku N  BBIYHCISIOTCS JUIsl BCEX 3aJlaHHBIX COYETAHUUN
Harpy3ox.

HauGonbmiee ays Bcex coueTaHWW HArpy30K 3HAUYCHHE (DAKTUIECKOM
Harpy3ku Ha cBar0 Nimax CPaBHUBAETCSl C Harpy3KoM, Jomyckaemoi Ha cBawo P.
Cornacuo [20,21], Hemorpy3 cBaii (HEAOUCIIOIH30BAHUE HECYIIEH CIIOCOOHOCTH)
HE JIOJDKEeH mpeBbimath 15 %, neperpy3ka KpallHUX CBail MpHU Y4Y€TE BETPOBBIX U

KpaHoBbIX - 20 %.
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KonudectBo cBaii 10 Hecylmield CHOCOOHOCTH TPyHTa CUHTACTCS

HOI[06paHHBIM YAa4HO, €CJIM BBIIOJHACTCA YCIIOBHC

15% <A <20%, (1.7)
le max P
A=— 7 (1.8)
N
If max

B ciyuae HeBbinosiHeHHS yciioBUA (1.7) U3BMEHSIOT OJUH WU HECKOJIBKO M3
CJIEIYIONIMX [apaMeTpoB: JJIMHY CBad, KOJIMYECTBO CBail, pacCTOSHUE MEXKIY
cBasiMu, BuJ cBau. Ecin, XoTs ObI B OTHOM U3 COUYETaHUN HArpy30K MUHUMAaJbHAs
Harpy3ka N ¢ yin , BeIunciaeHHas o ¢opmyse (1.5), MeHbllie HyIIsl, TO 3TO O3HAYAET,
YTO Ha CBAIO JCHCTBYIOT BBIEPTUBAIOIINE HArPY3KU. B 3TOM ciiyyae He0OXoaAuMMO
OTIPEMIETISATh HECYIIYIO0 CIIOCOOHOCTh CBaW HA BBIIEPTUBAIONIYIO HArpYy3Ky Fg, mo
dbopmye

Fau =74 27 it (1.9)

rzie Bce 0003HAYCHUs, KpOME 7, , T€ ke, 4To U B hopmyre (1.2);
7. - KOOQOUIMEHT ycIoBUN pabOThI; s CBAil, MOTpy’KaeMbIX B TPYHT Ha TITyOHHY
meHnee 4 M, y,=0,6; mpu morpyxeHuu Ha Tiyouny 4 m u 6onee y, = 0,8.

[IpoBepsrOT ycimoBue

<LFdu (1.10)
Tk

mein

B ciiyyae HEyOBIETBOPEHHUS 3TOr0 YCIOBHS U3MEHSIIOT T€ KE MapaMeTpsl,
YTO U NpU HeBbINoJdHeHuu ycioBus (1.7). Kpome Toro, mpu BO3HHUKHOBEHUU
BBIIEPTUBAIOIINX HAarpy30K HEOOXOJIMM pacdeT MpOJOJIbHOM apMaTypbl CBal Ha
pacTsHKEHUE U 3aJE€JIKU CBAaU B POCTBEPK.

Ecnu Bce mpoBepku Harpy3ok Ha CBad BBIINOJIHSIIOTCSA, TO MPUCTYHAOT K
KOHCTPYHPOBAHUIO POCTBEPKA, T.€. B JONOJHEHUE K PAHEE HAJICHHBIM pa3Mepam
by, Ir,n; HasHawaroT ocTaybHBIC MapaMeTpbl CBailHOrO pocTBepka. [Ipu 3TOM
KOHCTPYKTUBHBIE TPeOOBaHUSI MOKHO MIPUHSATH B COOTBETCTBUU C ocoouem [43].

PaccranoBka cBaili B JIEHTOYHOM CBaiHOM (yHIaMEHTE TPOU3BOIUTCS
OJIHUM U3 cienyromux crnoco0oB. Ilpu mepBom crocobOe A yyacTKa CTEHBI
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JUTMHOM L, UMeroIero mocTosHHYI0 pachpeieieHHYI0 Harpy3Ky Ha QyHIaMeHT U
OJIMHAKOBBIE T€OMETPUYECKHE Pa3MEPBI, ONPEHEIAIOT CYMMAapHYI0 PACUETHYIO

HAarpy3Ky Ha Bech y4aCTok » N, . ITo ¢opmyre (1.4) onpenenstor KOTMIECTBO
CBail, a pa3leinuB JUIMHY pPAacCMAaTPUBAEMOrO YYacTKa Ha KOJIMYECTBO CBaM,

HaXOJAT PACCTOSIHUE MEXKIY OCSIMU CBall  a = Ln . Ecin BBIYKCIIEHHBIN IAr CBau a

MEHbIIIE YTPOEHHOTO pa3Mepa ceueHus cBau (a < 3b,), cBau pacrosiaraioT B IBa U
Oosee pssia B lIaXMaTHOM WJIU PSIZIOBOM MOPSIZIKE.
ITpu BTOpPOM cCHocoOe ONpEeNeNstoT PacyeTHYI0 Harpy3ky B IIOJIOIIBE
pocTBepka Ha nor. M ero anuHbl N;, kH/M. Illar cBaii mo 1jmHe pocTBepKa
m P
a=-—T1_, (1.11)

N|

re M, - IPUHSITOE YUCIIO PSAOB CBad.

B monepeyHOM HaIpaBJICHHH PAacCTOSHUE D MEXIy COCeTHMMH psaaMu
cBail 0OBIYHO MPUHUMAETCS MUHUMAJILHO BO3MOKHBIM JIJIsl JAHHOTO BHUJIA CBail.

[IIvpuHa JIGHTOYHOT'O POCTBEPKA, M:

b, =h;(m-1) + b, + 0,2, (1.12)
rae Ny - paccTosHUE MEXTy OCSIMH KpallHUX PSAZOB CBail, M.

BbicoTy JIeHTOYHOro pocTBepka N, Ha3HAYalOT COIJIACHO pacueTy Ha
npojaasiarBanre. OOBIYHO MO0 KOHCTPYKTUBHBIM cooOpaxenusM h, > hy+0,25, Ho
ue meree 30 cm. 31ech Ny - BearunHa 3a[eIKi CBal B POCTBEPK.

Jns  BBICOKMX 3[IaHUM, TEpefalollnuX Ha OCHOBAaHHWE 3HAYHUTEIIbHBIC
Harpy3ku, ¥ IpH 3aJIETAHUH B OCHOBAHUM TPYHTOB C HU3KUMHU CTPOUTEIbHBIMU
CBOMCTBaAaMU TMOJi BCEM 3JIaHMEM YCTPauBalOT IUIMTHBIA  MOHOJUTHBIN
JKeIe300€TOHHBIM POCTBEPK MO CBAHOMY TOJt0. KOJIMYECTBO CBail Ompeesior

o opMmyiie:

rae XN, - CyMMa pacYeTHBIX HATPy30K (MOCTOSIHHBIX U BPEMEHHBIX) OT 3[IaHUS U
BECa POCTBEPKA.
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[TosryueHHOE KOJMYECTBO CBAll pacCTABIISIETCS MOJ POCTBEPKOM B PSIOBOM

VI [IaXMaTHOM MOPSIKE.
7. Pacuer Kes1e300eTOHHBIX POCTBEPKOB

JlenTouHBIE  CBailHBIE  POCTBEPKM B  MPOJOJBHOM  HAMNpaBICHUU
paccMaTpuBalOTCs Kak Hepa3pe3Hble MHOTOIPOJIETHBIE OalKu, ONepThie HA CBaW.
JlaBiieHHE Ha POCTBEPK NPUHUMAETCS PACHPENEIICHHBIM I0 TPEYTOJIbHUKY WIIA
paBHOMEpPHO pacnpeaesieHHbIM. DOopMBbI 3MI0p U 3HAYEHUS JaBJICHUN Ha POCTBEPK
3aBUCAT OT BUJA HAPY30K OT BBIIIEICKAIUX KOHCTPYKIUN (IKCILTyaTallMOHHbBIE
WM BO3HHUKAIONIME B TPOIIECCE CTPOUTENBCTBA) M OT TUIA KOHCTPYKIUW CTEH
(KUpriiuHble, KPYMHOOJOUYHbIE WU U3 maHenei). [lociie Toro kak omnpeeraeHs
Harpy3kd Ha pOCTBEpK, HW3rMOAIONMi MOMEHT U Tepepe3bIBAIONIUE CHIIBI B
CEYEHUN POCTBEpPKA HAXOMAT IO OOIIMM IMpaBUJIaM CTPOUTENIbHOW MexaHuku. [1o
YCUJIUSIM, TIOJYYEHHBIM B pE3yJbTaT€ CTAaTUYECKOrO0 pacuera JICHTOYHBIX
POCTBEPKOB TIOJI CTEHBI, MPOBEPSIOT MPOYHOCTH W TOJAOUPAIOT MPOJOJIBLHYIO
pabouyro apmaTypy. Eciu JeHTOUYHBI pOCTBEpPK ONUpPAETCS Ha JBa psijia CBaM,
KpOME €ro pacyera B TIPOJOJILHOM HampaBlIeHUH TpeOyeTcs H pacueT B
MONEPEYHOM, TMPU KOTOPOM POCTBEPK paccMaTpUBaeTCs Kak CBOOOJHOOIEpTast
Oanka. [Ipu mpoexTupoBaHUM CBaWHBIX (PYHIAMEHTOB IO 37aHUS C HECYIIUMHU
CTEHaMH JUIsl pacyera JICHTOYHBIX POCTBEPKOB PEKOMEHIYETCS HCIIOIb30BaTh
CITpaBOYHOE MTOCOOME MO MPOCKTUPOBAHUIO KEJIE300€TOHHBIX KOHCTPYKIHiA [44], B
KOTOPOM TIPEACTaBICHB (DOPMYJIBI NIl OMpPENETICHUNH HArpy30K Ha POCTBEPKH,
M3rOAOIMX MOMEHTOB Ha OMOpe U B MPOJIETe M TEPEepe3bIBAOIIUX CHJI B
MIPUOTIOPHOM CEUCHHH, a TAKXKE J]JaH YUCIICHHBIN TTpUMED.

[Ipu mpOEKTUpPOBAHWHU KEIE300€TOHHBIX POCTBEPKOB TIOJI KOJIOHHBI
BBITIOTHSIIOT CJIEAYIOIIME pacueThl Ha: MPOJAaBIMBAHUE KOJOHHOM; MpO/JIaBIMBaHUE
YIJIOBOM CBaeH; TOMEpPEYHYI0 CWJIy B HAKJIOHHBIX CEUEHHUSAX; M3TH0; MECTHOE
C)KaTHe TOJT TOPIIOM COOPHOM KOJIOHHBI; MPOYHOCTh CTAKAHHOM YacCTH; PACKPBITHE

TPEIMH. DTH PacyeTbl PEKOMEHAYETCS TPOU3BOAUTH C UCIIOIB30BAHUEM MTOCOOUS

[27].
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Pacuersl NIIMTHBIX CBaWHBIX POCTBEPKOB IMPOM3BOMITCH, KAK IPABUIIO, C
MCIIOJIb30BaHUEM KOHEYHO-3JIEMEHTHBIX KOMIUIEKCOB, Hanpumep JIMPA.

Pacyersl 1o mpo4HOCTH (PYHIaMEHTOB MEJKOTO 3aJOXEHUS U CBalHBIX
POCTBEPKOB HMMEIOT OJHO CYLIECTBEHHOE pa3jiuyue, a HWMEHHO, B PAaCUYETHBIX
CXeMax K IoJoIIBe (PYHIAMEHTOB KaK BHEUIHsS paclpeneieHHas Harpyska
IPUKIAABIBAECTCS  OTIOP TIpPyHTa, a K IOAOIIBE CBAalHOIO pPOCTBEPKA
COCPEIOTOYEHHBIE CWJBI OT CBaul. B cuiy 3TOro, Hampumep, apMHpPOBAHME
HOJIOIIBBl POCTBEPKA, KaK MpaBWIO, IMPOU3BOAUTCA CTEPKHSAMU OOJBIIErO
aUaMeTpa, 4YeM apMupoBaHHe (yHAaMEHTa Ha €CTeCTBEHHOM OCHOBAHHH.
[TooToMy He pEKOMEHIyeTCs HCIONb30BaThb 0€3 COOTBETCTBYIOLIMX IPOBEPOK
TUIIOBBIE pelIeHUs (YHIAMEHTOB MEJIKOTO 3aJI0’)KEHUS U3 TUIOBBIX IPOEKTOB
3JaHUd U COOPY>KEHHIl B KAaueCTBE POCTBEPKOB IMPU HEOOXOAUMOCTH 3aMEHBI

(yHITaMEHTOB MEJIKOTO 3aJ0KEHHS Ha CBaliHBIE.
8. Pacuer nedpopmanuii ocHoBaHUsI CBaifHBIX GyHIAMEHTOB

Pacuer ocamok cBaiiHbIX (yHAAMEHTOB (pacdyeT 1O BTOPOW TpymIe
IIPENEIBHBIX COCTOSIHHI) JOIYCKAETCS BBINOJIHATH C MUCIOJIb30BAHUEM PACUETHBIX
CXEM, OCHOBAHHBIX Ha MOJIEJIM TPYHTA KaK JUHEHHO aAedopMupyemoit cpensl. [lpu
HaJJIeKaleM OOOCHOBAHMM [IOIYCKaeTCs MPOU3BOAUTH pacyeTsl aedopManuit
CBalHbIX (YH/IaMEHTOB B HEJIMHEWHOW TIIOCTAHOBKE C HCIOJIb30BAHUEM
anpoOUPOBAHHBIX MOJIETIEH TPYHTA U YUCIICHHBIX METOJIOB pacyeTa.

Ocanka OOJBIION TPYNIbl BUCAYMX CBaill (CBaHOTO TOJISE N>25) MOXKET
ObITh ONpENeJieHa C MCIOJb30BAaHUEM MOJIETU YCIOBHOTO (yHAaAMEHTa Ha
€CTECTBEHHOM OCHOBaHUHU 110 Gopmyiie [21]

S = Set T ASp + AS, (1.13)

TJIE Sef - OCAJIKa YCIOBHOTO (PYyHIAMEHTa;

ASp - IONOJIHUTENBHAs OCAAKa 3a CYET IPOJABIMBAHMA CBail Ha YpOBHE
MOJIOIIBHI YCJIOBHOTO (DyH/IaMEHTa;

AS. - TONOJIHUTEIbHAA OCaJiKa 3a CUeT CXKaTHs CTBOJIA CBail.
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['panunpl ycnoBHOTO (DyHAaMEHTa OMPENENSIIOTCS B COOTBETCTBUM C PHC.
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Puc. 1.3. Onpenenenue rpanui] yCIOBHOTO (PyHIAMEHTA MPU pacyeTe
OCaJIKU CBalHBIX (DyHIAMEHTOB

Pacyer ocaaku ycinoBHOro yHIaMEeHTa MPOU3BOJAAT METOIOM IOCIOMHOTO
CYMMHPOBaHHs JiepopManuil JIMHEUHO-1e(hOPMUPYEMOTO OCHOBAHHMSI C YCIIOBHBIM
OrpaHHYEHUEM CkuMaemMol Ttomu 1o Qopmyne (2.27). BeprtukaibHoe
HOPMaJbHOE HAIPSKCHUE Gz IOJCYUTHIBACTCA TOJIBKO OT JCHCTBHUS HArpyskw,
IPUIIO)KEHHOM K cBallHOMY (pyHAaMEHTy, T.e. BEC IPyHTa B Ipe/eax YCIOBHOTO
(dbyHIaMeHTa HE YUUTHIBACTCS.

KomoOunupoBanubiii cBatHo-mumntHbI (KCII) ¢ynmamenT, couetarouiuii
CONPOTUBIIEHUE CBall M IUIUTHI, NPUMEHSETCS Ui yMEHbIIEHUs oOuie u
HEPaBHOMEPHON OCAJKU COOPYKEHUU.

Pacyer KOMOMHHPOBAHHOTO CBAaMHO-TUIMTHOrO (yHIaMEHTa JOJDKEH
BKJtOYaTh [21]:

- ONpelesieHue YCWIMM B DJJIEMEHTaX KOHCTPYKTUBHOM CHCTEMBI (B

PANOBBIX M KpallHUX CBasiX, a TAKKE B INIUTE POCTBEPKA);
- OINpENEsIeHUE NEPEMENICHU KOHCTPYKTUBHOW CUCTEMBI B ILIEJIOM U €€
OTJIEJBHBIX AJIIEMEHTOB;

- ONpelnesieHWe  J0JIeW  Harpy3kH, BOCIPUHHMAEMbIX CBasMH U

00BEIUHSIONIEH UX IIUTOM.

Ocangka OAMHOYHON CBauW, MPOPE3AOLIEH CIOW IPyHTa C MOJYJIEM CIIBUTa
Gy, Mlla, xoapdunmentom Ilyaccona V; u onuparomeics Ha TPYHT ¢ MOAYJIEM
cneura G, u xoadunumentom Ilyaccona v, npu ycnosuu l/d > G11/G,d > 1 (rae | -
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JUIMHA CBaW, M, d - HApYXHBI ITUAMETP IMOMEPEYHOrO CEUSHHsI CTBOJA CBAH, M)
JOIIyCKAeTCsl IPOU3BOIUTH:

a) sl BUCA4YEH cBau 0e3 yIIMPEeHHUs MATHI 110 hopmyie:
N
s=f— 1.14
e (1.14)

rae N - BepTukanbHas Harpy3ka, nepenaBaeMas Ha caro, MH;

B - ko3 duimeHT, onpenenseMslii mo Gopmye

gl =B la) (1.15)
A V4
smece ' = 0,17In(k,Gil/G,d) - koadduIHEeHT, COOTBETCTBYIOIIHIA

abCOJIIOTHO JKeCTKOM cBae (EA4 = o0);

a' = 0,17In(k,1l/d) - Tor xe kO3pPHIMEHT ais ciydas OJHOPOIHOTO
OCHOBaHUS C xapakTepuctukamu G; u Vy;

% = EA/G,|? - oTHOCHTEIbHAS JKECTKOCTD CBAK;

EA - )xecTKOCTh CTBOJIA CBau Ha cxkatue, MH;

A1 - TapameTp, XapakTEepU3YIOUIUH YBEJIMYEHHE OCAIKH 3a CYET CKATHS

CTBOJIA M OMpeIeIIIeMbIi o popmyrie

2 1213/4
e e/ S 1.16

A= 210, (1.16)

kv, Ky1 - K03 duruenTs1, onpenessieMble Mo Gopmyiie
k,=2,82 - 3,78v + 2,18V* (1.17)

COOTBETCTBEHHO TpU V = (V1 + V,)/2 © Iipu V = Vy
0) 111 OJMHOYHOM CBau C YIIUPEHUEM IISIThI MM CBan-CTONKH

s-22N M (1.18)

G,d, EA

rae dy - AuaMeTp yIMpeHusl CBau.
Koaddumment Ilyaccona momyckaercs NpUHUMATh PaBHBIM JJii TPYHTOB:

kpynHooOioMouHbIX 0,27, meckoB u cyneceit 0,30, cyrnunkos 0,45, v 0,42.
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Xapakrepuctuku G; M Vi IPUHUMAIOTCA OCPEIHEHHBIMU JUJISI BCEX CJIOEB
TpyHTa B Mpeesax rIyOuHbI morpyxenus cBau, & G, u V, - B npexnenax 0,51, T.e.
Ha miyomHax ot | mo 1,51 or Bepxa cBail, mpu YCIIOBHM, YTO TIOJ HIKHHUMH
KOHI]aMH CBail OTCYTCTBYIOT TJIMHHUCTBIE TPYHTHI TeKydell KOHCHCTEHIIUH,
OpraHOMHHEPAJIbHbIE U OPTaHUYECKHUE TPYHTHI.

Monynes casura rpynta G = E¢/2(1 + V) gomyckaeTcss NpUHAMATh PaBHBIM
0,4E,, a ko dunment K, paBabim 2,0 (T1ie Eq - Moayis ob1ield qedopmarium).

Pacuernbiii aumamerp d Il CcBaifi HEKPYIJIOTO CEYCHHUSA, B YACTHOCTH

CTaHJAPTHBIX 3a0WMBHBIX CBail 3aBOJCKOTO W3TOTOBJICHHS, BBIYHCISICTCS TIO
dbopmyie

d= |24 (1.19)

T

rae A - IIomaab NoNepeyHOro CEUEHUs CBaH.

[Ipu pacuere ocagok Trpynmbl cBaid (CBaHOTO KycCTa) HEOOXOIUMO
VUYUTBHIBATh UX B3aUMHOE BJIMsHUE. J[OMONHUTENbHAS OCajika CBau, HaxoAslencs
Ha PAacCTOSAHUM a (PAacCTOSHUE H3MEPSIETCS MEXAYy OCSIMU CBail) OT CBau, K

KOTOpoM mpuiioxkeHa Harpy3ka N, paBHa

N
S . =0—, 1.20
rIe
0,17In ;‘é;ll , eciu ;‘é;ll >1
a a

5 = 2 k Gzl (1'21)

0, ecmu 1+ <1.

G,a

Pacuer ocajku i-# cBau B rpyIre U3 7 CBail PU U3BECTHOM PaCIpeIeICHUH

Harpy30K MEX]ly CBastMU MTPOU3BOJIUTCS MO popmyrie
S. :s(Ni)+ Zé‘.. J, (1.22)

rae S(N) - ocajka onuHOYHOM cBawu, onpenessiemas o Gopmyie (1.14);
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0jj - K03 duuueHTsl, paccuuteiBaeMble 10 (opmyne (1.21) B 3aBucuMocTn ot
PacCTOSIHUS MEX Y I-i U J-il cCBasIMH,
N;j - Harpy3Ka Ha j-10 cBalo.
Pacuer cBaii mo medopmammsmM Ha COBMECTHOE JCHCTBHE BEPTHKATBHON H

FOpHBOHTaHBHOﬁ CUJI U MOMCHTA CJICAYCT BBIIIOJHATL B COOTBCTCTBHUH C IIPUIJIL. «B»

CII 24.13330.2011 [21].

9. OnpenesieHue TUNIA APMUPOBAHMSA CBAil
Tun apmupoBaHMs, a clIeAOBaTEIbHO, U MapKa CBaHW OIPEACIAIOTCA €€
pacdeToM II0 IPOYHOCTM MaTtepuana. IIpy HUBKOM pOCTBEpPKE  CBasd

paccMatpuBaetcst [21] kak cTepKeHb, KECTKO 3allleMJICHHBIA B TPYHTE B CEYCHUH,

PaCIIOJIOKCHHOM OT IIOAOIIBLI HA PACCTOAHUU I 1, OIIPCACIIAICMOM I10 (bOpMYJIG

I, =2/a,, (1.23)
rae o, — kodpdumuent aedopmanuu,l/Mm,
_5 KBP
@, =\ g (1.24)

B aroii popmyre:

B, — YCJIOBHAsI IIMPUHA CBaW, M, IPUHUMaeMasi paBHOI:

JUI CBall 00O0JIOYEK, a TaK)Ke CBai-CTOJIOOB, HaOWBHBIX U OYpPOBBIX
cBaif ¢ nuamerpom crtBonoB oT 0,8M u OGonee B,=(d+1)M, a mna
OCTAJIBHBIX BUJIOB M pa3MepoB ceueHuit cBaif B,=(1,5d+0,5)m;

d — Hapy>XHBIM JTUAMETp KPYIJIOro WM CTOPOHA KBAJAPATHOTO MM CTOPOHA
MPSMOYTOJIBHOTO CEUEHHS CBaW B INIOCKOCTH, TEPICHIUKYISPHON
JIEVUCTBUIO HATPY3KHU, M;

E—momyne ynpyroctu OeToHa cBawW, MPUHUMACMbBIA PaBHBIM JJIsS KJIAcCOB
6erona B15; B20 u B25, coorBercTBenHo, 24.0; 27.5 1 30.0 I1a - 10°;

| — MOMEHT HHEpLHH MOMEPEYHOTr0 CeYCHNUS CBaM, M, IS CBail KBaJPATHOTO
ceuenus | = d¥/12;

K — xoodduument mpomopimonansHoct, kH/M?, mnpuHEMaeMmsii B

3aBUCUMOCTH OT BHJIa TPYHTA, OKPYKaromiero ceao (mpui.15).
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Ecim B mpenemax rinyOuHbl |, OTCUMTHIBAEMOW OT TOJOMIBBI HH3KOTO
pocTBepKa
l,=3,5d+1,5m, (1.25)
pacIojoXKeHO JBa CIIOsl TPYHTA, TO MpuBeaeHHOe 3HaueHne K onpenenstoT mo
bopmyie

_ kihy(2h h)+ko(h by )?

K ,
ki

(1.26)

rie h; — Tonmmaa nepBoro (BepXHEro) cjos TPyHTa, M;

K; n K; — k03 puirienTs1 nponopuroHanbHOCTH, IPUHUMAaeMble o Tpui. 15,
JUISl TPYHTOB 1-TO U 2-TO CIIOEB.

[IpoBepka cedyeHU CBail MO COMNPOTUBICHHIO MaTepuajia Mo MPeAeIbHBIM
COCTOSIHUAM ME€pBOM W BTOPOM TIpynn (MO HPOYHOCTH, MO OOpPa30BaHUIO H
PaCKpBITHIO TpEIIMH) Ha COBMECTHOE JCHCTBHE PACUETHBIX YCHIMM —
BEPTUKAJILHON CHUJIbI, U3THOAIONIET0 MOMEHTA U MOMEPEUHON CUJIbI MPOU3BOIUTCS
C Y4eTOM JABYX CTaJuil HaNPsKEHHO-IEPOPMUPOBAHHOTO COCTOSIHUSI CHUCTEMBI
«CBasA-TpyHT». B mepBoil cTaiuM TPYyHT, OKPYXKAIOIIUN CBaK, pacCMaTpPUBAECTCS
Kak yrpyras JuHeiHo-aedopMupyemas cpeaa, xapakrepusyemas kodhduimenrom
nocrend. Bo BTOpoW cTaanu B BEPXHEM YacTU TPYHTA, OKPYKAIOMICH CBAlo,
oOpasyeTcs 30Ha MpeJeIbHOr0 paBHOBECHS (TIJIacCTUYECKasi 30HA).

[Ipy mnpoBeneHUU pacyeToB JOIMYCKACTCS MNPUMEHEHHE KOMITBIOTEPHBIX
pOrpamMM, OIMKCHIBAIOIIMX MEXaHMYECKOe B3aWMOJICHCTBHE OajOK W YIPYroro
OCHOBaHMs (Oajika Ha YNPYrom OCHOBaHUM). [Ipu 3TOM TpyHT, OKpY’>KarOIIMii
CBalo, TOMYCTUMO paccMaTpUBaTh KaK YIPYTyO JIMHEHHO-IehOpMUPYEMYIO Cpey,
xapakrepusyemyro kodddunrentoM noctenu Cz, BO3pacTaroiuM ¢ ri1yOnHOM.

J{ns 3a0MBHBIX BUCSIUMX CBai, *ECTKO 3aJICIAaHHBIX B HU3KUU POCTBEPK,
MOPSIIOK pacyera JAOMYCKAETCs YNPOCTUTh M TUIl apMUPOBAHUS OMPEACINISITH IO
3HAYCHUIO U3TUOAIOIIEr0 MOMEHTa B MECTE COIPSDKEHHS CBAaW C POCTBEPKOM B
MPENOJIOKEHUN YyIIPyTrou ctaauu. PacueTHbIT MOMEHT 3asieniki M, yduThIBaeMblii
IPU OJHOCTAaAWMHOM pACUETE CBal, HMMEIOIIMUX >KECTKYIO 3aJ€JIKy B HHU3KWU
POCTBEPK, KOTOPBIM OOecreuynBaeT HEBO3MOXHOCTh TOBOPOTA TOJIOBBI CBau, B
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WH)KCHEPHBIX pacyeTrax pEeKOMEHAYEeTCS ONpelessaTh M0 NpeoOpa3oBaHHON

dopmynre npui. B CIT24.13330.2011 [41]

H-B
M=—=>" (1.27)
ae .CO
3necb m nmanee H m N — ropusoHTanpHas M BEpTUKAJIbHAS CHJIbL,

ﬂCﬁCTBYIOHIHe Ha CBAlO B YPOBHC ITOAOMIBEI POCTBCPKA.

Bo u Cy — Ge3paszmepHbie K03G UITMEHTHI, MPUHUMaeMble 1o Tpui. 16, B

3aBUCUMOCTH OT IPHUBEACHHOW TTyOWHBI | = a, | (| - JeicTBUTENbHAS ITyOMHA
MOTPY>KEHUSI CBau B TPYHT OT MOJIOIIBEI POCTBEPKA).

Cxumaromas cusia N B ceuenusix cBau omnpenensercs no dopmyne (1.5) ¢
y4eTOM COOCTBEHHOTr0 Beca cBau. ['opusoHTanbHas cuina H paBHa ropu3oHTaIbHON
Harpy3ke Ha CBadHbId (yHIAAMEHT, NEJICHHOM Ha KOJMWYECTBO CBaili N 1o
poctBepkom, H = Q/n,

Tun apMupoBaHus TOIYyCKAETCS ONPEIEIATh C UCIOJIB30BAHUEM HANJEHHBIX
3HaueHud M u N mo rpaduxam Ha 30 cTpaHuuax, NpeACTaBICHHbIM B CEPUU
1.011.1-10 [45]. I'padmku cocTaBiieHBI Ha OCHOBE pacyeTOB CTBOJA CBaWl Ha
BHELICHTPEHHOE CXKaTHE I10 IIPOYHOCTU U PACKPBITHIO TPEIIUH B COOTBETCTBUU C
TpeOOBAHUSIMU HOPM IO MPOEKTUPOBAHUIO IKEJIE300€TOHHBIX KOHCTPYKIHUU.
[Tonp30BaThes rpagukaMu MOXKHO MPH 33JaHHBIX 3HAUEHUSAX: Pa3MEpPOB CEUCHUS
CBau, Kjacca O0ETOHa M JOMYCTUMOM IIUPUHBI PACKPBITUS TPEUIUH ag=0,2 MM U
acrez= 0,1MM. B kauectBe npumepa B npuiioxeHusix 38-41 npencraBneHsl rpaduku
JUISL ONpENETCHUs] TUIlAa apMUPOBAHUS CBail CIUIOIIHOTO KBAaJAPAaTHOTO CEUYEHUS
30%30 cm oObryHOM ynapoctoitkoctu. Takue cBau mo cepuu 1.011.1-10 [45] npu
JuiiHe 3-7 M M3roTaBiMBarOTCs M3 OeToHa kiacca B15, a mpu nnune 8-12 M u3
6erona knacca B20. B mpun.21 mpencraBieHsl rpaduky 171 ONPEACIICHUS TUTIA
apmupoBanus ais cBaii 30x30cM MOBBILIEHHON yaapocToMKocTh U3 O6etoHa B2S.
JlomycTuMasi IIUpHUHA PACKPBITHS TPEIIMH B MPHUBEACHHBIX TpaduKax MNpUHATA
Acrc—0,2 MM.

[Topsinok wucnonb3oBanusi rpadukoB cienyronuii. Ha HadampHOM 3Tame

IMPUHUMAIOTCA HAMMCHBIINC 3HAYCHHA KJIacCa OeToHa M TUIIa ApMHpPOBAaHUA CBAU.
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Ha rpaduxax ompenmenstor monoxeHue Touku ¢ kKoopauHatamu M u N mms
npuHATOTO Kiacca OetoHa. Eciu Touka ¢ koopauHatamu M u N JexuT HIDKe
HIDKHEW KPUBOM, TO MNPUHUMAIOT MHUHUMAIBHOE APMHPOBAHUE, €CIH MEXKIY
KPUBBIMU — TO ONM>KaMIIMKA 10 BepxHe kpuBoil. Ecnu Touka ¢ koopauHaramu M
u N 7nexur BbIllle BCEX KPUBBIX, a Takke eciau 3HaueHus M u N BeIXOmIT 3a
npenenbl, MNpUBEACHHbIE Ha rpadukax, TO BO3MOXKHO MpPUMEHEHUE CBail
MOBBIIEHHON YAapOCTOMKOCTH C 00J€€ BBICOKMM THUIIOM apMHUPOBAHMS WM CBal
OoJIbIIIOTO ceueHus o rpadukam, npeacraBieHHsM B cepun 1.011.1-10 [45]. Tlo
COTJIACOBAHMIO C OpraHM3alveld, U3rOTaBIMBAIOIIEH CBaW, JOIYCKAETCS
YBEJIMYMBATh IONEPEYHOE CEYEHHE apMaTypbl W NpPUHUMATh JPYrol Kiacc
apMaTypsl U O€TOHa, MO CpaBHEHHIO C cepueil [45], ecnu 3TO Tpebyercs IO

pacuery.

10 ITpumep npoexkTUpoBaHus GyHIAMEHTOB U3 3a0UBHBIX CBail MO/

KOJIOHHY MPOMBIIIJICHHOTI'0 31aHUA

10.1. [ns mpoeKTUpOBaHUS CBAWHBIX (PYHIAMEHTOB MPHHSTHI CIIEAYIONINE
HCXO/IHBIE JTaHHBIE.

Mecto crpoutensctBa . Boponex. O0001IeHHBIE (DU3UKO-MEXaHUYECKUE
XapaKTEPUCTHKUW TPYHTOB, HEOOXOJMMBIE [IJII PpPacCMaTpUBAEMOr0 TIPHUMEpPa,
npejcTaBiieHbl B Ta01.1.3.

Heo6xonuMo 3ampoekTUpOBaTh BapUaHT CBaMHBIX (DYHIaMEHTOB IS
OJTHOATaKHOTO ABYXMPOJETHOTO MPOU3BOJACTBEHHOTO 3[JaHUSI, UMEIOIIErO TOJIHBIN
XKene300eTOHHbBIN Kapkac. [l Takoro 3maHus mpenenbHas ocanka S,=10cwm;

NpEAEIbHBI KpeH HE HOpMHpyeTcd. PyHAAMEHT NPOEKTUPYETCS IMOJ THUIIOBYIO

COOpPHYIO JBYXBETBEBYIO KOJIOHHY KpaillHEro psga C pa3MepaMu |C><bc =

1000x500MM, mIar KOJIOHH 6 M, OTMETKA IISIThI KOJIOHHBI — 1,050.
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Taomuma 1.3

Ne ciiost | HaumeHnoBaHue

Uros IrpyHTa

MomHOoCTb

CJI0sI, M

P

T/M

G,
klla

E,
klla

NIrs-1 Cyrnunoxk
ITOJTYTBEPABIN,

HCHpOC&,Z[O"IHLIfI

7,0

1,74

0,23

0,68

0,35

4074

11000

NUIro-2 ITecok
MbLICBATHIMN,

MaJIOBJIAKHBIM,

Cp. IJIOTHOCTH

>8,0

1,75

0,60

0,30

6923

18000

Ycuaus OoT KOJOHHBI B O6p€3€ (bYHI[aMeHTa oT ,[[GﬁCTBPIiI IIOCTOAHHBIX, a

TAKKC JIMTCIBHBIX MW KPATKOBPCMCHHBIX HAIrpy30K Ha OTMCTKC

npejcTaBiieHbl B Ta0.1.4.

Harpy3ku B 00pe3e pyHaaMeHTa

0,150

Tabmuma 1.4

3Ha4YeHUs yCUIU \
['pynmna npenensHOTO (3HaK + COOTBETCTBYET
Howmep Q Y
COCTOSIHUS, B KOTOPOH CIEAYIOLIUM -
COUYCTAHUS —
UCIIOJIB3YIOTCSl HATPY3KHU HaIpaBJICHUSIM )
M, xkHMm N, kH Q, xH

I 3 78 545 31

(mepBast) 4 -609 907 -76

I 1 43 472 19

(BTOpAas) 2 -503 802 -59

Ha d¢ynanamenT mnepegaeTcss Takke Harpyska

OT KHUPIUYHOM CTEHBI

tommuHo by =0,51 M. 3HaueHue Harpy3ku OT Beca CTEHBI IS pacdera I1o
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nedopmarusam G, = 614kH, a nns pacdera mo Hecymei cocoonoctu G, = 614x1,1
= 675kH.

10.2. B paccMaTpuBaeMbIX MECTHBIX YCIOBUSX JJI IPOCKTUPYEMOTO 31aHUS
MOXHO HCIIOJIb30BaTh MPAKTUYECKU BCE BHUJIBI CBail. B kadyecTBe BapuaHTa
3aMpoeKTUpyeM (PyHIaMEHTbl M3 3a0MBHBIX KeJI€300€TOHHBIX IIEIbHBIX CBai
KBaJpaTHOTO CEYEHUs ¢ HeHampsraemoil apmarypod mo cepum 1.011.1-10.
Pasmepsl nonepeunoro ceuenus csau npuauMaem 30 x 30 cm.

BbicoTy pocTBepka M3 KOHCTPYKTHMBHBIX COOOpakeHHi HazHauaeMm 1,5 M.
Torna nmpu ormetrke minanupoBku - 0,150 ormerka momomBel Oyaetr - 1,650, a
TOJIIMHA THA cTakaHa 0,5 M, 4To OobIlle MUHUMaIbHOMU, paBHOU 0,25 M. Tak kak
Ha POCTBEPK JIEUCTBYIOT FOPU30HTAJIBHBIE CUJIBI U MOMEHTHI, MPEyCMaTPUBAEM
KECTKOE CONpPSDKEHUE POCTBEPKA CO CBAsSMHU MYTEM 3aJE€JIKU CBAail B POCTBEPK Ha
50 cm. 13 Hux 40 cM cOCTaBISIOT BBITYCKU apMaTypsl, a 10 cM HenmocpeacTBEHHAst
3anenka (cM. puc.l.2, yzen A). Torma ycioBHasi OTMETKa TOJIOBBI cBau OyaAeT -
1,150.

OTMETKy OCTpHUs CBall Ha3HA4YaeM B 3aBUCHUMOCTH OT T'PYHTOBBIX YCJIOBHUU
CTPOUTEIBHOM TUIOWAAKKA. B KadecTBe Hecyllero Iiacra BbIOMpaeM MECOK
IBIJICBATBIN, KPOBJIS KOTOPOrO HaxoiuTcs Ha riayouHe 7,0 M (otmerka - 7,150).
Ceau 3ariyOmsieM B ATOT cio Ha 1,0 M, TOrla OTMETKa HIM)KHETO KOHIIA CBau
oyner - 8,150. Inuny cBau omnpeenseM Kak pa3HOCTh MEKIY OTMETKAMH T'OJIOBBI
n HmwkHero konmna: L= 8,150-1,150 =7,0 m. Ecim BeIYuclIieHHas JIMHA CBau HE
COBHIAJET C pa3Mepamu, yKazaHHbIMU B npwil.1l, To yBenmuuBaroT 3arayOjeHue B
HECyIIMd CJOW Tak, 4TroObl JiuMHa cBau L momyuwnack cranaaptHoil. Ha
HayajapHOM OJtane npuHuMaeMm cBalo (C70.30-4 ¢ HaWMEHbUIMM BO3MOXKHBIM
apMHPOBaHHEM, PEKOMEHIyeMbIM 110 cepun [29].

Tak kak cBasi omMpaeTcs Ha CKHUMAaeMbI€ TPYHTBI, TO OHAa OTHOCHUTCS K
BUCSTYUM.

10.3. Hecymyto cnocoOHOCTh 3a0MBHOM BHcsiuel cBau Fy ompenensem 1o

dbopmyie (1.2). B aToit popmyie:
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e = 1; ycr = Y« =1 TIpU TOTPY)KEHUM CILIONIHON CBaW TU3ETh MOJOTOM
(mpun.14); 4 = 0.3 x 0,3 = 0,09 M*; u =4 x 0,3 = 1,2 m; R = 1433 xIla npu
3arIyOJICHUHU CBaM B IECOK IbLICBATHIN HA Zg = 8 M (mpuit.12).

s onpenenenus f; TpyHT Ha OOKOBOW IMOBEPXHOCTH CBaW pasjeiisieM Ha
OJIHOPOJIHBIE CJIOW TONIIMHON He 6oJee 2 M (puc.1.2). Haxoqum cpennue riryOuHbI
pacIoJIOKEHUSI CJIOEB TPYyHTA (PAacCTOSHUSL OT CEPElIMHBbI CIIOEB JI0 YpPOBHSA
npupoHoro penbeda) z;. [lo mpmi.13 B 3aBUCMMOCTH OT MOKa3aTessl TEKy4eCcTH
cyrmuaka (I, = 0,23) u HauMeHOBaHUA TIecka (TECOK IbUICBATHIA CpeaHel
TJIOTHOCTH) OTIPEIEIISIEM 110 HHTEPIIOJISIIINY 3HAYCHUSI PACUCTHBIX COTPOTUBIICHUI
rpyHTa Ha OOKOBOW MMOBEPXHOCTH:

h; =2,0m; z;=2,5m; cyriumsok | =0,23; f; =41 klla;

h, =2,0m; 2, =4,5m; cyrmunok | = 0,23; f, =49 kIla;

hs =1,5m; 23=6,25m; cyrausok I =0,23; f3 =55 klla;
h,=1,0m; z,=7,5 m; mnecok neuieBartsiii; f; =32 xIla.
[Toxcrasnss HailieHHbIE 3HaUYEHUS B popMyiy (1.2), momyuum:

Fo= 1[1°1433°0,09 + 11,2 (241 +249+ 1,555+ 1 = 32)] = 482 kH.

10.4. OnpenensieM Harpy3Ky, A0MycKaeMyto Ha cBato, o gpopmysie (1.3)

p=282 _apaer
Tpgq oMM

BeptukanbHas cuna B 00pe3e pocTBepKa CKIIaAbIBaeTCs U3 PACUETHOIO Beca
ctenbl 675 kH u MakcumanbHOM 17151 3 U 4 couetanuit (cm.1abn.2.4) Harpy3Ku oT
kosIoHHBI Max (N3, Ny).

2Ny =675+907=1582 kH.
KonuuecTBo cBail B KycTe B IEpBOM MPUOIMKEHUN BBIYUCIISIEM 110 (hopmyJie

(1.4)

_ 1582 +158,2 .
B 344 ’

[Tpuaumaem 6 cBaiil. Pacnosiaraem ux B JiBa psijia, pacCTOSIHUE MEXKIY OCSIMU CBaii

n 2=61.

HaszHavyaeM MUHUMaIbHBIM — 3d = 3* 0,3 = 0,9 M (puc.1.4)
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Puc.1.4. Cxema xycra cBait

OnpenenuM ycuinus B MOJOIIBE POCTBEPKA B OOOUX COYETAHUSAX IS
pacdera 1o MepBoil IpyIe npeaenbHbIX cocTosiHUM. BepTukanpHas Harpyska Ng,
CKJIAJIbIBACTCSl U3 BECa CTEHBI, POCTBEPKA M BEPTUKAIBHON CHIIBI OT KOJIOHHBI, a
MoMeHT My, - U3 MOMEHTa OT Beca CTEHbl, MOMEHTa OT KOJIOHHbl U MOMEHTa OT
TOPU3OHTAIBLHOM ciibl Q, TPUIIOKEHHOM B 00pe3e pOCTBEPKaA.

YTOYHEHHBIN BeC pocTBepKa 1o popmyiie (1.6)

Gy =1,12241,5+1,520=119 kH.
Harpy3ku muis 3-ro couetanus coriacHo dpopmysie (1.5)
Ngiz =945 +675+119= 1339 xH;
[Myj3|=| 78+ 31 « 1,5 - 675(0,51 + 1,0)0,5| = 634 kHm,
1339 634 09
776 T4 09
Nitsmax=399 kH;  Nismin=47 xH.

=223+176kH;

Harpy3ku aiist 4-ro coueranus

Ng14=907+675+119=1701 xH,
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IMyia|=| -609- 76 « 1,5+ 675(0,51 + 1,0)0,5| =214 xHu;
1701 214 09

Nie =767 02

Nitamax=344 kH, Niymin=224 kH.

= 284 +60xH,;

B cootBerctBun ¢ CII 24.13330.2011 [41] k daxTuyeckoit Harpy3ke Ni
HE00X0MMO 100aBUTH COOCTBEHHBIN BeC CBau C KOAPPHUIIMEHTOM HAJACKHOCTHU IO
Harpyske /F= 1,1. B nanHOM mpumepe momobpana cas C70.30. Macca Takoii
cBau coctasiser 1,6 T (cMm. mpui. 11), a Bec 16 kH. OkoHUaTeNnbHO MOTyYaeMm:

N'\tamax = 399kH+ 1,1- 16 kH = 399+18= 417 kH,

N'\tamin = 47+ 18= 65kH;

N'\tamax = 344+ 18 = 362kH;

N'\tamin= 224+ 18= 242 kH.

HauGomnbinas n3 MakcuManbHbIX (DAKTHYECKHUX HArpy30K Ha CBalO B 000UX

coueranusix cocraniser 417 kH. Ileperpys cBau o gpopmyiie (1.8)

_417-344
417

A 100% =17,5%,

YTO MEHBIIIE JIOMyCTUMOTO MPH y4eTe KPAaTKOBPEMEHHBIX Harpy3ok. Y ciosue (1.7)
BBITIOTHSIETCS
A =17,5%<20%.

B o0oux coueTtaHusix MUHUMaJIbHbIE (PaKTUUECKUE HATPY3KU Ha cBaro 65 u
242xH 6onbiie nynsa. CrienoBaTteabHO, BBIICPTUBAIONINE HATPY3KU OTCYTCTBYIOT.
Taxkum oOpazoMm, BeiOpaHHOe KoimuecTBO cBait C70.30 ymoBieTBopsieT pacueTam
10 HeCcylIeil CHOCOOHOCTH IPYHTa OCHOBAHMUSI.

10.5. Ilpu pacuere cpemHeil Ocajkd KycTa CBail MPUHUMAEM YTO CBau
paBHOMEpHO 3arpykeHbl BepTukaabHbiMu cuiamu N=max (N,;=284+18=302kH;
N\3=223+18=243 kH)=302xH.

B 3amac HajeKHOCTH UCIOJIb3YEM PAcCUETHBIC 3HAYEHUs Harpy3ok. Ocaliky
onpenensieM Juisi cBad N°2, HCIHBITHIBAIONIYIO HAMOOJIbIIEE BIMSAHHE COCEIHUX

CBaM.
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Csas ¢ paboueit aqmuHO# 1=6.5M (cMm. puc. 1.2) npopesaet cyrmuaok UI'3-1
MOIIHOCTBIO N3=5.5m, ¢ ko3ddummentom Ilyaccona v;=0.35, momynem casura
G1=E/2(1+vy)=11000/2(1+0.35)=4074xlla, a TaKKe TMpope3acT IMECOK
neuieBateiidi UI'D-2 tommumuor h,=Im, ¢ koapdunmentom Ilyaccona v,=0.3,
moayaem casura G,=E,/2(1+v,)=18000/2(1+0.3)=6923«kl1a.

OcpenHeHHBIC XapaKTEPUCTUKH B MpeIeiaX TIyOUHBI OTPY>KEHUS CBau:

v=(0,35%5,5+0,3*1,0)/(5,5+1,0)=0,34;
G=(4074*5.5+6923*1.0)/(5.5+1.0)=4512«I1a.

OMOpPHBIM CJIOEM JIJIsl CBAl CIIY’KUT MECOK MBUICBATHIA ¢ XapaKTePUCTUKAMU
v,=0.3, G,=6923«!1a.

BHauase onpenenrM ocaaky OJMHOYHOM CBaH, MOCIIEIOBATEILHO BBIUUCIISS

HeoOXoauMBbIe TapameTpsl o popmynam (1.14-1.17).

Koaddunument k, mpu v = (vi + v,)/2 = (0,34+0,3)/2=0,32

k, = 2,82 - 3,78*0,32 + 2,18*0.32°=1.83.
Koaddurmenrt k= 2,82 - 3,78*0,34 + 2,18*0.34°=1.78.

p'=0,17In(1.83*4512*6,5/6923*0,3)=0,55;
a'=0,17In(1.78*6,5/0,3)=0,62;
¥ = 24*10°%0,3%/4512*6,5°=11,33,

rae MOAYJb YNPYrocTd E NpWHAT s Tsbkenoro OeroHa kmacca BI15S

paBHeIM 24*10° ITa mmo Ta6m. 6.11 CII 63.13330.2012 [27].
0,55 +1—(0,55/0,62‘)

_ =0,60
P 0,93 11,33
212*11.33%4
=_= -0.93
A 1+212*11,33%4
Ocanka ognHOYHOU cBau Ne2:
s=06_ 292 00064 =0.6eu
4512*%6,5

Jnsa yuera BausgHUA Ha OcajKy cBau No2 COCEHMX CBail, HAXOASAIIUXCS OT
HEE HA PACCTOSHUSIX:

cBan Nel m Ne3 a=0,9u
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cBast Ne a=0,9m
cBau Ned u Ne6 a=./09%+0,9% =127xn,
BBIYHUCIISIEM HEOOXOUMBIE TapaMeTpsl o Gpopmynam (1.20-1.22).

s cBaii Nel,Ne3 1 Ne5:

* *
kG, _183*4512*65 _,, .
2G,a  2*6923*0,9

Torma 6,,, =017In43=0,3

st cBait Ne4 u No6:

k,G| 183*4512*65
2G,a  2%6923*1,27

3,05>1

Torma 8,,=017In3,05=0,19
JomonaurenpHas ocanka cBan Ne2 ot cBait Nel ,Ne3 i No5:

S155 =3% 5155 CIS\II =3*0,3*302/(4512*6,5) = 0,009 = 0,9,
1
HononnurenbHasa ocaaka cBau No2 ot cBait Ne4 u Nob6:

S0 =255, - = 2%019%302/(4512*6,5) = 0,004 = 0,4,
* ° G|

Ocanka cBau No2 ¢ yueToM BIIMSIHUSI BCEX JIPYTUX CBail B KycTe:
S;=0,6+0,9+0,4=1,9cm.
YcnoBue pacuera o nedopmarusiM BBITIOTHSIETCS.

S,=1,9cm < S, = 10cm.

10.6 OmnpenenseM TUO apMUPOBAHUSA, MOCIEAOBATEIbHO BBIUMCISA
HE0OXOIMMbIE TapaMETPHI.
['my6una |« mo dopmyste (1.16)
| =3.5-03+1.5=2.55m.
B ee npegenax nHaxoautcs Tosibko rpyHT UI'3-1 — cyrnmuHOK nmosyTBepAbIi ¢

nokazarenem  Tekydectu | = 0,23, Tlo mpun.l5  xoaddunuent

8000 - 5000

- ) 4
050 (023-0)=6380kH / x

MPONOPHUOHAIBHOCTH K = 500 +

VYciioBHas IIMPUHA CBau
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B, = 1,5:0,3+0,5 = 0,95m.

Cpan oObryHOU ymapocrtoiikoctu ceueHueM 30x30 cM u guuHOW 7 M
M3TOTaBJIMBAIOT M3 OeToHa kjacca B15 ¢ moaynem ympyroctu E=24000000 Ila
(cm. myHKT 1.1).

MoMeHT UHepLIUH MONEPEUHOT0 CEYEHUS CBan

]—E—OOOOGYS 4
RV IR M

Koaddunuent nedpopmannu

6380 +0,95
S:i/ =0,821 1/ m

24000000 = 0,000675

I[JBI COUYCTaHuA N93, TOpHU30HTAJIbHAsA CHUJIA, IIGﬁCTBYI-OIH&H Ha KaKIYIO CBAaro

B YPOBHC IIOAOIIBBLI POCTBCPKA

Jns coueranus Ned

76
H, = % =g = 1267xH

[Ipy nelicTBUTENbHON TIIyOMHE MOTPYXEHUS CBaW B TPYHT OT IOZOIIBHI
poctBepka | = 7 — 0,5 = 6,5 m, npusenennas riybuna | = a, 1 = 0,821:6,5 =
5,33. 1o npwt. 16 3ravenus kodpdurmenton By = 1,621; Cy = 1,751.

Jl7ist TpeThero coueTaHusi MOMEHT B 3ajienke mo popmyie (1.18)

_517-1621

M, === —6xH | .
3708211751 M

JIns1 ueTBepTOrO COUeTaHUA

_1267+1621
4708211751

=14 ,29xH | m.
BepTtukanbHbIe CUJTBI 111 TPETHErO COUeTaHuUs
- Ha kpaiiHue cBau Nyz max = 417 kH, Ngz min = 65 xH,
- Ha cpennme cBau Nyz = 241 kH.
Ji1s yeTBepTOro coueTanus
Nfi4 max = 362 kH; Nfjgmin = 242 kH; Nqys = 302 xH.
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bonee HeOmaronpusTHBIM M3 ABYX COYETAHWN B JAHHOM CITydae SIBIISCTCS
geTBepToe. OnpenesroT MoJIoKeHne To4uek ¢ koopaunaramu O; (242; 14,29), O,
(302; 14,29), O3 (362; 14,29) Ha rpadukax npuioxenus 38. YOexmaeMcs, 4To BCe
OHM JIe’)KaT HUXKE HIKHEW KpuBoH. CleoBaTeIbHO B PaCCMaTPpUBAEMOM IIPUMEpPE
C Y4eTOM IapaMeTpoB, ycraHaBiuBaeMbIx cepueit 1.011.1-10 (cm. mpmi.ll),
OpUHUMaeM JUIsi CBad JJIMHOM 7M Haubojee HU3KUN THUIl apMUPOBAHUS —
yeTBepThld. TakuM 00pazoM 3anpoeKTUPOBAHHBIM CBAWHBIA (PYHIAMEHT COCTOUT
M3 Kycra 6 cBall CIUIOMIHOrO KBajpaTtHoro cedeHus 30x%30 cm, gauHOU 7w,
yeTBepToro tumna apmupoBanus, 4012A1 (A240) u3 6erona knacca B15 oObrunoi
yaapoctoikoctu. Paboune ueprexu cBau Mapku C 70.30-4 mpencraBieHbl B
cepuu 1.011.1-10 Beimyck 1 «CBau 1ieiabHbIE CIUIOMIHOTO KBAIPATHOTO CEUYEHUS C

HEeHarpsraeMon apMaTypoi» [29].
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Ipuioxenus

[Tpunoxenue 1

[Toxpaznenenre KPymHOOOJIOMOYHBIX TPYHTOB U MTECKOB T10
I'PaHyJIOMETPUYECKOMY COCTaBY

Pa3zHoBHIHOCTH TPYHTOB

Pasmep uacrui d,

Coz:epxcaHHe HaCTHIl,

MM % 1o Macce
KpynHoo6i1oMouHbIE:

— BaJIyHHBIN (TIpH MIpeoOIagaHuu >200 S50
HEOKaTaHHBIX YaCTHI] — TJILIOOBHIN)

= raJeYHUKOBBIN (ipu
HEOKaTaHHBIX rpaHsix — >10 >50
1eOCHUCTHIN)

— IpaBUMHBINA (ITPU HEOKATAHHBIX 9 S50
IPaHsSIX — JPECBSHBIN)

Ilecku:

— I'PaBEJIUCTHIN >2 >25

— KPYIHBIN >0,50 >50

— CpeIHENl KpyITHOCTH >0,25 >50

— MEJIKAR >0,10 >75

— IIBUIEBATHIN >0,10 <75

[Ipumedanne — Tpu HAIMYUU B KPYIMHOOOJIOMOYHBIX T'PYHTaX IE€CUYAHOIO
sanonauTeisg 6onee 40 % wumu rimuucroro 3amonHutesst 6onee 30 % ot oOmieit
MacChl BO3AYITHO-CYXOT0 TPYHTa B HAUMEHOBAHWU KPYMTHOOOJIOMOYHOTO TPyHTa
n00aBIIIeTCSl HAMMEHOBAaHUE BHUA 3aITOJIHUTENS W YKa3bIBACTCS XapaKTEPUCTHKA
€ro COCTOSIHHS. Buj 3amoimHWTENs YCTaHABIMBACTCS TOCIAE yOaJeHUS U3
KPYITHOOOJIOMOYHOTO TPYHTA YaCTHI] KPYITHEE 2 MM.

[Tpunoxenue 2

HOI[paBI[eHCHI/IC TIIMHUCTBIX I'PYHTOB 110 YHUCJIY INIACTUYHOCTH

PaSHOBI/IILHOCTB TIIMHUCTBIX T'PYHTOB

Yucno miacTHaHoCTH | »

Cynech

CyrnnHok

I'muna

1<l1,<7
7<1,< 17
,>17
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[Tpunoxenue 3

[Toapasnenenue rIIMHUCTBIX TPYHTOB MO YKCITY MJIACTUYHOCTU U
IPaHyJIOMETPUYECKOMY COCTaBY

Pa3HOBUIHOCTH TTTIMHUCTBIX Yucno ConeprkaHue MecyaHblX YacTHIL
IPYHTOB IJIACTUYHOCT (2-0,5 mm), % mo macce
ul,,%
Cymnecs:
— TIecyaHHCTas 1<1,<7 >50
— TIblIeBaTas 1<1,<7 <50
CyrnuHoxk:
— JIETKWW MTeCYaHUCTBIN 71<1,<12 > 40
— JIETKUH NbUIEBATHIN 71<1,<12 <40
— TSDKEJBIM MECYaHUCTHIN 12<1,<17 > 40
— TSKEJIbIH MbUIEBATHIH 12<1,<17 <40
I'una:
— JIerKasi IECYaHUCTasl 17<1,<27 > 40
— JIeTKasl buIeBaTast 17< 1,27 <40
—TsDKeTas 1,>27 He pernamentupyercs

[Tpunoxenue 4

Hoz[pa3z[eneHI/Ie TIMHUCTBIX I'PYHTOB II0 ITIOKA3aTCII0 TCKYUCCTHU

Pa3HOBHIHOCTD TJIMHUCTBIX TPYHTOB ITokazarenp Tekydectn I
Cymecs:
— TBEpas I <0
— NJIaCTUYHas o<I 1
—TeKy4as I >1
CyTJIMHKY U TJIUHBL
— TBEp/bIe I.<0
— TMMOJYTBEP/IbIC 0<1,.<0,25
— TYTOIJIACTUYHBIC 0,25< 1. <0,50
— MATKOILIACTUYHBIE 0,50< I <0,75
— TEeKy4erjIacTUIHbIe 0,75< 1. <1,00
— TEeKy4Hne I.>1,00
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[Tpunoxenue 5

[ToapasaeneHre KPymHOOOJIOMOYHBIX TPYHTOB U ITECKOB I10
KO2(PPHUIIMEHTY BOJIOHACHIIIICHUS Sy

Koadument BogoHaceImenus Sy
Pa3HOBHIHOCTH TPYHTOB
MaJ1o#l cTerteHr BOAOHACKIIIEHUS 0< §,<0,50
(ManoOBIAXHBIC)
Cpenneil cTeneHr BOIOHACHIIIICHHUS 0,50< §,<0,80
(BIaXKHBIC)

Hacrelimmennsie Bogoi 0,80< 5,<1,00
(BOZIOHACHIIIICHHBIC)

[Ipunoxenue 6

[Toapasnenenue necyaHbIX TPYHTOB 1O KOG GUIIMEHTY TOPUCTOCTH

Koaddumment nopucroctu e
PasHoBHIHOCTE [Tecku rpaBeIuCTEHIE,
o Ilecknu Ilecknu
IIECKOB KpYITHBIE U CpeIHEH
MEJIKHE [IbUIEBATHIE
KPYITHOCTH
[TnoTHEII e<0,55 e<0,60 e<0,60
Cpenneit TUIOTHOCTH 0,55< e<0,70 0,60< e<0,75|0,60< €<0,80
Perxuterii e>0,70 e>0,75 e>0,80
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[Tpunoxenue 7

HopmatuBHbie 3HaueHUst MoyIIsl iepopManuu
TJIMHUCTBIX HEJIECCOBBIX TPYHTOB

TDOHCX O ICHIE HanmenoBanue rpyHTOB U Monyie nepopmanuu rpyHTOB
P U BO3 aI([:T Mpeesibl HOPMATUBHBIX E, MITa, npu ko purmente
p 3HAYEHMI UX MTOKA3aTeIs IIOPUCTOCTH €, PABHOM
TPYHTOB
TEKYy1eCTH 0,45/0,55/0,65|0,75 0,8 {0,95|1,05
Yerpepruunpie |Cynecu 0=l <0,75 3224|116 |10 | 7 | - -
AJUTIOBHATIBHBIE 0<1.<0,25 34 |27 | 22 | 17 | 14 | 11 -
Jlemosuanpupie |Cyrmaaku 025<1,<0,5 |32 | 25 | 19 | 14 | 11| 8 | -
OzepHble 0,5<1.<0,75 - | - |17|12| 8| 6|5
o 0<1.<0,25 - 12824 |21 |18 15| 12
SPHO™ M Pmer 0,25 <1,<0,5 - | - |21]18|15|12| 9
AJUTIOBUAJIHHBIC 0.5<1, <075 ) ) ) 15 121 9 7
Yerpeprnunpie |Cymecn 0<1 <0,75 33124 | 17 | 11 | 7 - -
daroBHUOTIISIIAAIID 0<1.<0.25 401 321 271 21 i i i
HEIC Cyrmunku 0,25 < || 35|28 |22 |17 | 14| - -
0,5<1.<0,75 - - |17 |13 10| 7 -

[Tpunoxenue 8
HopMmatuBHBIE 3HaUEHHUS YIETBHOTO CLEIUIEHUS ¢y, Kl1a,
yIila BHYTPEHHETO TPEeHHUsI ¢, Tpaid. u MoayJiis aedopmanuu £, MIla,
IIECYAHBIX TPYHTOB YETBEPTUYHBIX OTJIOKECHUN

Iecuannie O6o3HaueHUs XapakTepucTuKa rpyHTOB ITPH KO3 PULIUCHTE
XapaKTePUCTHK OPUCTOCTHU €, PABHOM
TPYHTRI TPYHTOB 0,45 0,55 0,65 0,75
I Cn 2 1 - -
paBeIUCTHIC o 43 40 38 ]
1 KPYIHBIC E 50 40 30 i
y Cn 3 2 1 -
Cpeneit o 40 38 35 :
KPYIHOCTH E 50 40 30 -
Cn 6 4 2 -
Menkue ®n 38 36 32 28
E 48 38 28 18
Cn 8 6 4 2
IIbuteBaThIE ®n 36 34 30 26
E 39 28 18 11
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HOpMaTI/IBHI)IG SHAYCHUA YACIIBHOTO CUCINICHUA Cp, KHa,

yrja BHYTPEHHETO TPEHUs ¢y, Tpaj.,

TIMHUCTBIX HCJICCCOBBIX I'PYHTOB YCTBCPTUYIHBIX OTJIOKCHUMN

[Tpunoxxenue 9

HawnmenoBanue rpyHToB | O603Hau | XapaKTepUCTUKU TPYHTOB Ipu KoddduimeHTe
U TIpeiebl CHUS OPUCTOCTH €, PABHOM
HOpPMATUBHBIX 3HaueHui | xapakrep | 0,45 | 0,55 | 0,65 | 0,75 | 0,85 | 0,95 | 1,05
UX ITOKa3aTems HCTHK
TEKY4eCTH IPYHTOB
0<I1.<0,25 Ch 21 17 15 13 - - -
On 30 29 27 24 - - -
Cymect 1 1, <0.75] ¢, 19 | 15 | 13 | 12 | 9 | - | -
On 28 26 24 21 18 - -
0<I1.<0,25 Ch 47 37 31 25 22 19 -
O 26 25 24 23 22 20 -
Cyrmun 0,25 <1.<0,5 Cn 39 34 28 23 18 15 -
KU On 24 23 22 21 19 17 -
05<1.£0,75 Ch - - 25 20 16 14 12
On - - 19 18 16 14 12
0<1.£0,25 Ch - 81 68 54 47 41 36
O - 21 20 19 18 16 14
A 0,25<1.<0,5 Ch - - 57 50 43 37 32
On - - 18 17 16 14 11
05<1.£0,75 Ch - - 45 41 36 33 29
On - - 15 14 12 10 7
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[Tpunoxenue 10

[IpenenbHble fedopManii OCHOBaHUS (PYHAAMEHTOB 00BEKTOB HOBOTO
CTPOUTEIHCTBA

Coopyxenus

ITpenenpapie AedhopMan OCHOBAHUS

OTtHoOcUTENbHAA
Pa3HOCTh
ocagok (As/L),

Kpen

ly

MaxkcumanbHasg
S, WIHA CpeaHssd

u

§,.0cajiKa, cM

1 Ilpouw3BOJICTBEHHBIE U Tpa)KJaHCKHE
OIHOATaKHBIE ¥ MHOTO3Ta)KHBIE 3JaHUS
C TIOJIHBIM KapKacOM:

’Keae300€ TOHHBIM

TO xKe, c YCTPOMCTBOM
JKeIe300€ TOHHBIX ITOSICOB WJIN
MOHOJIUTHBIX TIEPEKPBITUHA, a TaKkKe
3JTaHUSI MOHOJIUTHON KOHCTPYKITUH

CTAJIbHBIM

TO xKe, c YCTPOMCTBOM
’KEe1e300€TOHHBIX ITOSICOB TN

MOHOJIMTHBIX MTEPEKPHITUH

0,002
0,003

0,004
0,005

10
15

15
18

2 3maHMs U COOPYXKEHHS, B
KOHCTPYKIUSIX KOTOPBIX HE BO3HUKAIOT
YCUJIUSL OT HEPABHOMEPHBIX 0CAJIOK

0,006

20

3 MHoroastaxxHble OecKapKacHbIE 3AaHUs
C HECYLIUMU CTEHAMU U3:

KPYIIHBIX MaHENEeN

KPYIHBIX OJIOKOB WJIH KHPIUYHOU
KJIaJK1 0€3 apMUpPOBaHUS

TO %€, C apMUPOBAHUEM, B TOM UHUCIIE
C YCTPOHCTBOM KeJIe300€TOHHBIX
MOSICOB WJIM MOHOJIMTHBIX NEPEKPBITUH,
a TaKXKe 31aHUs MOHOJIUTHOM
KOHCTPYKIIMHU

0,0016
0,0020

0,0024

12
12

18

4 CoopyXeHUsI  DJIEBaTOPOB U3
KeJ1e300€TOHHBIX KOHCTPYKIIUH:
pabouee 37aHUE U CUJIOCHBIA KOPITYC
MOHOJINTHOM KOHCTPYKLIMA HA OJHOWU
byHIaMEHTHOMU TIJIUTE
TO K€, COOPHOI KOHCTPYKLIMU
OTJAEJIBHO CTOSAIINN CUJIIOCHBIN KOPITYC
MOHOJINTHOW KOHCTPYKIUH
TO K€, COOPHOM KOHCTPYKIIUU

0,003

0,003
0,004

0,004

40

30
40

30
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[Tpunoxenue 11

HapaMeprl cBaM CIJIOIIHOIO KBaJAPpAaTHOI'0 CCYCHUA 00bIYHOI yIlapOCTOﬁKOCTH

Mapka cBan | [limHa cBaw, CeucHue Tun Macca cBau,
M CBau, CM apMUPOBaHUS T
1 2 3 4 5
C 30.20 3 20x20 1-3 0,33
C40.20 4 20x20 1-2 0,43
C 50.20 5 20x20 1-6 0,53
C 60.20 6 20x20 1-6 0,63
C 30.25 3 25x25 1-3 0,50
C 40.25 4 25x25 1-3 0,65
C 50.25 5 25x25 1-6 0,80
C 60.25 6 25x25 1-6 0,95
C 30.30 3 30x30 1-3 0,70
C 40.30 4 30x30 1-3 0,93
C 50.30 5 30x30 1-6 1,15
C 60.30 6 30x30 2-8 1,38
C 70.30 7 30x30 4-9 1,60
C 80.30 8 30x30 4-11 1,83
C90.30 9 30x30 5-11 2,05
C 100.30 10 30x30 6-13 2,28
C 110.30 11 30x30 8-13 2,50
C 120.30 12 30x30 8-13 2,73
C40.35 4 35x35 1-3 1,30
C 50.35 5 35x35 1-3 1,50
C 60.35 6 35x35 1-3;6 1,90
C 70.35 7 35x35 4-6; 8-10 2,20
C 80.35 8 35x35 5,6,8-11 2,50
C90.35 9 35x35 5,6,8-12 2,80
C 100.35 10 35x35 6,8-13 3,10
C110.35 11 35x35 8-13 3,43
C 120.35 12 35x35 8-13 3,73
C 130.35 13 35x35 8-13 4,03
C 140.35 14 35x35 9-13 4,33
C 150.35 15 35x35 10-13 4,65
C 160.35 16 35x35 10-13 4,95
C 4040 4 40x40 1,2,5,6 1,65
C 50.40 5 40x40 1,2,5,6 2,05
C 60.40 6 40x40 1,2,5-8 2,45
C70.40 7 40x40 5,6,8-12 2,85
C 80.40 8 40x40 5,6,8-13 3,25
C90.40 9 40x40 5,6,8-13 3,65
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1 2 3 4 S
C 100.40 10 40x40 6,8-13 4,05
C 110.40 11 40x40 8-13 4,45
C 120.40 12 40x40 8-13 4,85
C 130.40 13 40x40 9-13 5,25
C 140.40 14 40x40 9-13 5,65
C 150.40 15 40x40 10-13 6,05
C 160.40 16 40x40 11-13 6,45

[Tpumeuanue. g ynobcTBa TUI apMUPOBaHUSI B TaOJIMIlE MPECTABICH B
ckarorr (opme. Hampumep, cBam jmHOW 6 M cedeHueM 35x35 CM. HMEIOT
mapkupoBky C 60.35-1; C 60.35-2; C 60.35-3; C 60.35-6

PacueTHbIC COIIPOTHUBJICHUS 110 HUKHHUM KOHIIOM 3a0MBHBIX CBaM

[Tpunoxxenune 12

PacueTHble COMPOTUBIEHHS MO/ HUKHUM KOHLIOM 3a0MBHBIX CBaii 1
['nybuna CBali-000JI0Y€EK, TOTPYKAaeMBIX 0€3 BEIEMKH IpyHTa, R, kI1a
Horpyxe TecyaHbIX IPYHTOB CpeHEl IOTHOCTH
HIA - yapenue | kpymHbIx - cpesHeil | MeNkux | neliesa- -
HIDKHCTO | 1oix KPYITHO- TBIX
KOHIIA o
CBau, Z,
" TJIMHUCTHIX TPYHTOB IPH T0Ka3aTese TeKydecTH |, paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6
3 7500 6600 3000 3100 2000 1100 600
4000 2000 1200
4 8300 6800 3800 3200 2100 1250 700
5100 2500 1600
5 8800 7000 4000 3400 2200 1300 800
6200 2800 2000
7 9700 7300 4300 3700 2400 1400 850
6900 3300 2200
10 10500 7700 5000 4000 2600 1500 900
7300 3500 2400
15 11700 8200 5600 4400 2900 1650 1000
7500 4000
20 12600 8500 6200 4800 3200 1800 1100
4500
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
35 15000 10000 8000 6000 4100 2250 1400

Han dyeproil manbl 3HaueHus R nns mecyaHbIX TpyHTOB, MOJ 4YEepTOM - s

I''IMHUCTBIX.
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[Tpunoxenue 13

PacueTHbIe COIMPOTHUBJICHUA HA OOKOBOM IMOBCPXHOCTHU 3a0MBHEIX CBal

Cpenusis | PacyeTHble cOonpoTHBIICHHUS HA OOKOBOM TOBEPXHOCTH 3a0MBHBIX CBail M CBaii-
riyouHa obosouek fj, k[1a
pacroioxe MI€CYaHBIX IPYHTOB CPEIHEN INIOTHOCTH
HHA CIIOA | KpYIIHBIX U [MEJIKUX | ITBIIIEBATHIX - - - - - -
TPYHTa, Zj, | cpenHeun
M KPYIHOCTH
TJIMHUCTBIX TPYHTOB MPHU MOKa3aTene Tekyuyectu ||, paHom
<0,2 0,3 0,4 0,5 0,6 0,7 08 | 09 | 10
1 35 23 15 12 8 4 4 3 2
2 42 30 21 17 12 7 5 4 4
3 48 35 25 20 14 8 7 6 5
4 53 38 27 22 16 9 8 7 5
5 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 51 38 28 20 11 8 7 6
20 79 56 41 30 20 12 8 7 6
25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
>35 100 70 50 36 22 13 9 8 7

[Tpunoxenue 14
Ko3ddunuenrs! ycaoBuii padboTsl 1JIA pacuera
HecylleH crnocoOHOCTH 3a0MBHBIX CBAH

Koaddutments! ycnoBuit paboTs
Croco0b1 morpyxeHus 3a0MBHBIX CBail M CBaii-000JI0UeK, TPYHTA IIPH PACHETE HETYIICH
CIIOCOOHOCTH CBait
NOTpY’KaeMbIX 0e3 BEIEMKH I'PYHTa, U BH/IbI TPYHTOB S ——— 12 COKOBOH
KOHIIOM %R TTOBEPXHOCTH Yy
1. TlorpyxeHne CIUIONIHBIX W TONBIX C 3aKPBITHIM HIKHUM
KOHIIOM cBai MEXaHUYECKUMU (TmonBecHBIMN), 1,0 1,0
MapOBO3AYIIHBIMU ¥ JTU3EITbHBIMA MOJIOTAMH
2. TlorpyxeHne 3a0WBKOW M BJIABIMBAHUEM B IPEIBAPUTEIHHO
npoOypeHHbIe JHICPHbIE CKBAXUHBI C 3ariyOJIeHHEM KOHIIOB
cBail He MeHee 1 M HiKe 320051 CKBRXKHHBI TIPH €€ THaMeTpe:
a) paBHOM CTOPOHE KBaJpaTHOU CBawu; 1,0 0,5
0) Ha 0,05 M MeHee CTOPOHBI KBapaTHOH cBan 1,0 0,6
3. [MorpyxeHue ¢ MOIMBIBOM B TIECYaHBIC TPYHTHI TIPH YCIOBHU
MOOMBKM CBaii Ha TMOCIEAHEM JTale IOrpyXeHus 0e3 1,0 0,9
NpUMEHEHUs MoAMbIBa Ha 1 M 1 Gonee
4. Bubpomnorpy:xeHre 1 BUOPOB/IABINBaHUE CBAil B TPYHTHI:
a) B TIECKM CpeAHeWd IUIOTHOCTH KpYMHbBIE, CpeaHeit 1,2 1,0
KPYITHOCTH;
0) menkue; 1.1 1,0
B) MECKHU TbUIEBATHIC; 1,0 1,0
I') TTIMHUCTBIE TPYHTHI C MoKa3areneM Tekyuects || <0 1,0 1,0
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[Ipunoxenue 15

3HaueHust K03PPUIUEHTOB MPOMOPIUOHATEHOCTH

['pyHTBI, OKpY>KarolKe CBato, U UX
XapaKTEPUCTUKHU

Koaddumment

4
nponopuuoHanbHoctu K, kH/M™,

JUTS CBau

3a0UBHBIX

HAaOMBHBIX, OYPOBBIX,

CBai-000JI0UEK U
CBai-cToJI00B

[muabl W CcyriMHKM —TekydermacTuuHeie | 650-2500 500-2000

(0,75<1.<1)

['mubbl v cyrmunaku Msrkoractuyasie (0,5 2500- 2000-4000
< I, <£0,75); cynecu mnactuunsie (0 < I < 5000

1); mecku neLaeBateie (0,6 < e <0,8)

[MHBI W CYIJIMHKH TYTOIUIACTHYHBIE U 5000- 4000-6000
noiayrBepapie (0 < I < 0,5); cymecu 8000

tBepabie (I < 0); mecku menkue (0,6 < e <

0,75); necku cpenueit kpynunoctu (0,55 < e

<0,7)

['munbl u cyrnmuaku TBepabie (1 < 0); mecku 8000- 6000-10000
kpymubie (0,55 <e <0,7) 13000

[Teckn rpaBemuctoie (0,55 < e < 0,7);
IpaBUil ¥ rajbKa C MeCYaHbIM 3aITOJTHUTEICM

10000-20000

[Ipumevanus:

1. Menbine 3HadeHus: koddduuuenta K B TabinMile COOTBETCTBYIOT Ooiee
BBICOKMM 3HAYCHUSAM ITOKa3aTeas TEeKy4deCcTH || TIMHUCTBIX U KO3 (UIIMCHTOB
MIOPUCTOCTH € TIeCYAHBIX TPYHTOB, YKa3aHHBIM B CKOOKax, a OOJIbIITNE 3HAYCHUS
ko3dunmenta K — COOTBETCTBEHHO Oojiee HM3KMM 3HadeHusM | u e. g
TPYHTOB C TPOMEXYTOYHBIMH 3HAUCHUSAMH XapaKTEpUCTUK || W e 3HaueHus
kodddunmenTa K onpenenstorcs UHTEPIOIIAINEH.

2. Koaddunment K asis mioTHBIX ECKOB OJDKEH MpuHUMaThes Ha 30 % Beiine,
YeM HauOOJBIIINE 3HAYEHUS YKa3aHHBIX B Tabmuie kodddumumentoB K s

3aJJaHHOTO BUJIA TPYHTA.
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[Ipunoxenue 16

3Havenusi k03 UUNEHTOB 1JIA oNpe/ie/ieHisi MOMEHTOB B CBae

T Onupanue cBau Ha AUCTEPCHBIH | OmNupaHUe cBaM HA CKANbHBIM | 3aeka cBau B CKAaTIbHBIA IPYHT
IPYHT IPYHT
Ao By G Ao By G Ao By G
0,5 72,004 192,026 | 576,243 48,006 96,037 192,291 0,042 0,125 0,5
0,6 50,007 111,149 | 278,069 33,344 55,609 92,942 0,072 0,18 0,6
0,7 36,745 70,023 150,278 24,507 35,059 50,387 0,114 0,244 0,699
0,8 28,14 46,943 88,279 18,775 23,533 29,763 0,17 0,319 0,798
0,9 22,244 33,008 55,307 14,851 16,582 18,814 0,241 0,402 0,896
1 18,03 24,106 36,486 12,049 12,149 12,582 0,329 0,494 0,992
1,1 14,916 18,16 25,123 9,983 9,196 8,836 0,434 0,593 1,086
1,2 12,552 14,041 17,944 8,418 7,159 6,485 0,556 0,698 1,176
1,3 10,717 11,103 13,235 7,208 5,713 4,957 0,695 0,807 1,262
1,4 9,266 8,954 10,05 6,257 4,664 3,937 0,849 0,918 1,342
15 8,101 7,349 7,838 5,498 3,889 3,24 1,014 1,028 1,415
1,6 7,154 6,129 6,268 4,887 3,308 2,758 1,186 1,134 1,48
1,7 6,375 5,189 5,133 4,391 2,868 2,419 1,361 1,232 1,535
1,8 5,73 4,456 4,299 3,985 2,533 2,181 1,532 1,321 1,581
1,9 5,19 3,878 3,679 3,653 2,277 2,012 1,693 1,397 1,617
2 4,737 3,418 3,213 3,381 2,081 1,894 1,841 1,46 1,644
2,2 4,032 2,756 2,591 2,977 1,819 1,758 2,08 1,545 1,675
2,4 3,526 2,327 2,227 2,713 1,673 1,701 2,24 1,586 1,685
2,6 3,163 2,048 2,013 2,548 1,6 1,687 2,33 1,596 1,687
2,8 2,905 1,869 1,889 2,453 1,572 1,693 2,371 1,593 1,687
3 2,727 1,758 1,818 2,406 1,568 1,707 2,385 1,586 1,691
3,5 2,502 1,641 1,757 2,394 1,597 1,739 2,389 1,584 1,711
>4 2,441 1,621 1,751 2,419 1,618 1,75 2,401 1,6 1,732
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[Ipunoxenue 17

['padvku 11t OnpeIeNieHrs TUTIa apMUPOBaHHUs 3a0MBHBIX CBal
ceuenreM 30%x30 cMm o cepum 1.011.1-10
Kaacc 6erona B15

M, (KHM)

40

38

34
32 / /
30

78 /
26

NIRERWIY 2’
22

20 /

\\

o

L L L L _S

)
/[

N

i
|
[
10 }
|
|
|
]
I

= 4= == == == —Ho

50 100 150 200 250 300 350 400 450 500 N,(kH)

1 — tun apmupoBanus nepssiii (4010A240)

2 — Tin apMupoBaHusi Bropoit (4010A 240)

3 — TN apMUpOBaHUs YeTBepThI (4012A240)
4 — tun apmupoBanus nateii (4012A320)
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[Tpunoxenue 18

['paduku 11t onpeieNieHrs TUTIa apMUPOBaHUs 3a0UBHBIX CBai
ceuenreM 30%x30 cMm o cepum 1.011.1-10
Kaacc 6erona B15

M, (kHMm)

40 /

. /
. \

34 AN
32

30 /
28

26 /
24

22 /
20 /

/
=

50 100 150 200 250 300 350 400 450 500 N,(kH)

1 — tun apmupoBanus Tpetuii (4010A400)
2 — tun apmupoBanus mecton (4012A 400)
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[Tpunoxenue 19

['paduku 11 oMpeIeIIeHUs TUTIAa ApMUPOBAHUS 3a0MBHBIX CBai
ceuenreM 30%x30 cMm o cepum 1.011.1-10
Kaacc 6erona B20

M, (kHw)
48
m TN
) / ﬂ\\\\
- ) \

50 100 150 200 250 300 350 400 450 500 550 600 650 700 N,(kH)

1 — tun apmupoBanus yeTBepThiii (4012A240)
2 — Tin apMupoBaHus TATHIN (4012A320)
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[Tpunoxenue 20

['paduku 11 onpeIeIeHNs TUTIa apMUPOBaHUs 3a0UBHBIX CBait
ceuenreM 30x30 cMm o cepum 1.011.1-10
Kaacc 6erona B20

M, (kHwm)
72

44

N
/

40

68 yaum

. N \\

. /| NN

. i NN

48 / // \ 3
\\

36 / \Qi

32

28

24

A4

50 100 150 200 250 300 350 400 450 500 550 600 650 700 N,(kl

1 — tun apmupoBanus mectoi (4012A400)

2 — Tin apMUpoBaHusi BocbkMoi (40014A400)
3 — Tun apMupoBaHus AeBAThIN (4016A400)
4 — tun apmupoBanus aecatbiii (4018A400)
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[Tpunoxenue 21

I'paduixu ayis onpeneneHus Tua apMUPOBAHKS 3a0MBHBIX CBail

ceuenreM 30%x30 cMm o cepum 1.011.1-10
Kaacc 6erona B25

e 1 ]
_— T~
_— — T T~
] T T~ TS
ol T - T~ Y
—T A /fﬁ \\\@
A s o]
1 L — TS
| =
:j/ -
=

50 100 150 200 250 300 350 400 450 500 550 600

1 — tun apmupoBanus mectoi (4012A400)

2 — Tum apMupoBaHusi BOcbMoit (4014A400)

3 — Tun apMupoBaHus AeBAThIN (4016A400)

4 — tun apmupoBanus gecatoiid (4018A400)

S — TUIl apMUPOBaHUS oAMHHAAUATHIN (40020A400)
6 — Tiim apMupoBaHus ABeHAIIATHIN (40022A400)
[ — tun apmupoBanus TpuHaauaTeiil (40925A400)

650

700

750 800 N, (kH)
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10.
11.

12.

13.

14.

15.
16.

17.

18.
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Crpoiinznar, 1984.
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