Jlexuus Neb.

CaaiiHble yHAAMEHTHI B JIECCOBBIX IPYHTAX:

OO01mme mM0J10KeHNS MO0 MPOEKTHUPOBAHNIO

Pacuer Hecymieii cnoco0HOcTH OypOoHaOMBHOM cBau B IPYHTOBBIX yciaoBusx Il Tuna no
NPOCaT0YHOCTH

Pacuer Hecymieii cnocod0HOCTH 3a0UBHOI CBau B TPYHTOBBIX yciaoBusax I Tuna no
NPOCaT0YHOCTH

Pacuer Hecymieii ciocod0HOCTH 32a0MBHOI CBau B TPYHTOBBIX yciaoBusax II tuna mo
NPOCaT0YHOCTH

Cgaiinple (yHIAMEHTHl HOJYYHIN LIMPOKOE PACHPOCTPAHEHUE B IMPAKTUKE CTPOUTEIHCTBA.
CriocoOHOCTh CBall, MPOPE3aAI0LIUX JIECCOBYIO MPOCATOUHYIO TOJILY, IepeaaBaTh Harpy3Ky Ha
MIOJICTUJIAIOIINE HENPOCATOUYHbIE CJIOM TPYHTa BbIABUHYJA HUX B YMCIO IPOrPECCUBHBIX IPU
CTPOUTENLCTBE HA CTPYKTYPHO-HEYCTONYUBBIX IPyHTAaX.

3a0uBHBIE CBaH W3TOTOBJSAIOT Ha 3aBojax cOOpHOro xene3oOeToHa. JlnmHa cBaii C
MIpeIBapUTENILHO HampsraeMoi apMatypoii coctasisier 3...20 M, a 6e3 HaTsKeHus - 3...16 M.

[IpoexTrpoBaHrEe W yCTPOWCTBO CBAHBIX ()YHJAMEHTOB B JIECCOBBIX INMPOCATOYHBIX TPYHTaX
otpaxens! B CIT 22.13330.

[TpoexTrpoBaHrEe CBAHBIX (PYHAAMEHTOB OCYIIECTBIISIOT C YIETOM THIIA TPYHTOBBIX YCIOBHMA
IO MPOCATOUYHOCTH.

[Tpu MH)XKEHEPHO-TEOIOrMUECKUX U3BICKAHUSX CIEAYET ONPEAEIATh TUIl TPYHTOBBIX YCIOBHUE 110
MaKCHMaJbHO BO3MOXKHBIM 3HAYEHHUSM IPOCAIKU TPYHTOB OT COOCTBEHHOro Beca. PaccTosHue
MEXy BBIpaOOTKaMu HE AOJDKHO ObITH Oosbmie 50 M. B mpeaenax cTpoMTeNbHON IUIOMANKA TIPU
BO3BEJICHUU OTAENBHOTO 3JaHusi MpoOypHBAaIOT HE MEHEe YEThIpeX CKBOXHUH TIyOWHOM,
IpEeBbILIAIOIIEH MPOCaAOYHYI0 Touiy. JlJis OTBETCTBEHHBIX 3/1aHUM IIyOMHY OypeHHs! CKBaXKMH
npuHUMAIOT Ha 10 M HIKE OTMETKH MPEAINOoIaraeMoro MojI0KeHUs HUKHUX KOHIIOB CBai.

Cgau 3nanuii | 1 I1 kj1accoB TOKHBI TPOPE3aTh MPOCAIOYHYHO TOJIILY ¥ HUKHUM KOHIIOM
OIUPATHCS HA TIOACTUIIAIOIINE HEMPOCAA0UHbIE IPYHTHL. ONOPHBIMU HECYILIMMHU CIIOSIMU MOTYT
CITy’KUTb KPyITHOOOJIOMOYHBIE, TPABEIHUCThIE, KPYIIHbIE U CPETHEN KPYITHOCTH I€CUaHbIe, MbUIEBATO-

IIIMHHCTBIE TPYHTHI ¢ OKa3aTeneM Tekydectr | <= 0,1, 3army6nenue 3a61uBHOM cBan HuX He Menee Id =

0,5 M. B mpoune HeckambHbIe TPYHTHI | 1pH 1> 0,1 3a0MBHYIO CBar0 MOTPYXKAlOT HE MEHee Id =Im (pI/IC 7. 1)
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00CTaHOBKH B TPYHTOBBIX YCIOBHUSX |
TUIIA TI0 TIPOCANOYHOCTH HIKHUE {nis
KOHIIBI BCE€X BHJIOB CBall JOJDKHBI A ””’é "’””‘ ﬁ @
ONHMpaThCs Ha TIPYHTHI, KOTOpPHIE B '——R m
BOJOHACBIIIEHHOM COCTOSHHHM HMMEIOT

<
[TOKA3aTe/b TEKYICCTH I VO’G' Pre. 7.1, Cxema K BndODpy DAyORHH NOIDYREHHS CBaAW H pacYeTy
[Ipu npoektupoBanuu csau Bo I Tune ot Hecyme#l CHOCOSHOCTR B TPYHTOBHX YCJOBRAX
110 IIPOCaAOYHOCTH Tpe60BaHI/I5[ K I TEDA [0 NPOCANOYHOCTH:

MTOJICTUJIAIOIIMM CJIOSM IMOBBIIIAIOT ¢ [ = 0pocanowul rpyar; 2 - OOACTRIAMEY HeNpooanowmill rpyst
Y4ETOM BO3MOXKHOU MPOCAIKH OT
coOcTBeHHOTO Beca rpyHTa SSlg u ee cooTHOMIEHUS ¢ TipeebHOM nedopmarmen Su
MIPOCKTUPYEMOTO 37aHUSI.

[Tpu Sslg< Su 3abuBHBIC CBau MOKHO OMUPATh HA TICPEUUCIICHHBIC BBIIIEC IPYHTHI, B TOM YHCIIC
MBUICBATO-TJIMHUCTBIC ¢ TTOKazaTeneM Tekydectu 11< 0,4, a Oyponabushsie - ¢ 11.<0,2.
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I[Tpu Sslg > Su mokasareb TEKy4eCTH ONMOPHOTO CIIOS TPYHTA JOJDKECH OBITh JIJIsl 3a0MBHBIX
cBaii I <0,2 u s 6yponabusHbIxX 1L.<= 0. Ecu npuBeeHHbIe TpeOOBaHUS K 3HAYCHUAM | Ha
MPUHATON TITyOMHE MOTPY>KEHUS CBast HE COOIIOACHBI, HEOOX0AUMO YBEIMYUTD TITyOHHY
MOTPY>KEHUS ¥ pacueTaMu IPOBEPSITh OCAAKY CBaU U €€ HECYIIYIO CIOCOOHOCTb.

IIpu npoexktupoBanuu 3aanuil 1 kiacca npu COOTBETCTBYIOIIEM TEXHUKO-)KOHOMUYECKOM
000CHOBAaHUH JOMyCTUMa HEMOJHAS IPOpe3Ka CBAasSMU MPOCAI0YHOM TOJIH C 3ariy0JIeHeM He
MeHee | M B TpyHT, UMEIOIINI OTHOCHTEINILHYIO TIpocanouHocTh ESl < 0,02 npu BepTUKaIbHOM
nasneHun He meHee P =0,3 MIla. [Ipu aToM 0omKkHBI OBITH 0OECTICUeHBI TpeOyeMas HecyIas
CIIOCOOHOCTH M YCJIOBUS pacyeTa 1o aedopmanusim.

[TpoexTrpoBaHue CBaifHOTO (pyHIaMEHTa HAUMHAIOT C BEIOOpA THIIA CBaH, TIyOHHEI €€
MOTPYKEHUS C YUETOM MUMEIOIErocs 000pyA0BaHUs, OTMETKH 3aJI0)KEHHUS MOJIOIIBBI POCTBEPKA U
T.1. I'1yOuHy 3a0keHust OIOMIBEI POCTBEPKA HA3HAYAIOT KaK JJIsl Majlo3ariry0JeHHbBIX
byHIaMEHTOB.

PacueTHyr0 HeCylIy0 CIOCOOHOCTh BHCSYEH CBau B IPYHTOBBIX YCJIOBUSX | THMA 1O
MIPOCaZOYHOCTH ONPEAETSIOT Mo GopmyIe:

rae Yc - Koo GUIHEHT YCIOBHIA pabOThl /-y « #*
3a0MBHOI cBau, MPUHUMAEMBII PaBHBIM
1,0, HabuBHOM My OypOBOM MPU ONUPAHUH HA TTHUIEBATO-TIMHUCTBIE TPYHTHI CO CTETIEHBIO
BiaxHocTH Sr < 0,9 u Ha neccosie - 0,8, B ocTanbHBIX ciydasx - 1,0;

YCr k03¢ uieHt ycaoBuit paboTsl TPyHTA MO HIPKHUM KOHIIOM 3a0MBHOM cBau, 1o Tadi. 3
CII 22.13330 B 3aBUCUMOCTH OT cIioco0a e€ Mmorpy keHus; HAOUBHOM WM OYPOBOH C YITUPEHHUEM,
0EeTOHMPYEMBIM TIOJIBOTHBIM cIIOcCOO0M - 0,9, BO BCeX IPyrux ciaydasx (Kpome KaMy(IIeTHBIX CBail)
-1,0.

R - pacdueTHO€ CONpOTHBIIEHUE TPYHTA TPOTHO3UPYEMOM BIAKHOCTH MO HUKHUM KOHIIOM
3a0uBHOI1 cBau, 1o tadu. I CII 22.13330, OypoBoii mpu onupaHUM HA MBUIEBATO-TJIMHUCTHIE TPYHTHI
(Kpome J1eccoBBIX) - 10 TabJ1.7; Ha KPYITHOOOJIOMOYHBIE U TTeCYaHble R pacCYUTHIBAIOT 11O
dopmynam CIT 22.13330;

A - TUTOIAb OTIMPAHMS HAa TPYHT 3a0MBHOM CBaW, MPUHUMAeMas no TUIOIIAIH €€ TIOTIePEeIHOTO
ceueHust, HAOUBHOM U Gyposoii ¢ YITUPEHUEM WM O€3 HETO - MO IUIOIIA/IH MTONEPEYHOTO cevenus
COOTBETCTBEHHO YIIMPEHHS WIH CTBOJIA;
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U- IIepUMETp MOTIEPEYHOT0 CEUSHHSI CTBOJIA CBAM;

Ycf - ko3 punmeHT ycaoBuii paboThl rpyHTa Ha OOKOBOM MOBEPXHOCTH 3a0MBHOI cBau, TadI. 3
CII 22.13330, HaOuBHO# Wit OYpOBO¥i - B 3aBUCHMOCTH OT CIIOC00a WX BBITTOJIHCHHUS U BUIA
TpYHTa;

fi - pacueTHOE conpoTuBieHue | -ro ciosi rpyHTa OCHOBaHUsI Ha OOKOBOY MIOBEPXHOCTH CBaH, 110
tabu. 2 CIT 22.13330 npu nokasarene Tekyuects I, no ¢popmyne (7.2);

CJIOM TOJIIIMHOM He Goiiee 2 M).

hi- TonmmuHa i -To ClOst rPyHTA, COMPHUKACAIOIIET0Csi ¢ OOKOBOM MOBEPXHOCTHIO CBaU (OOBIYHO
OCHOBAHHE Pa3JIENISAIOT Ha OT/IEIBHBIE OJTHOPOTHBIC

B YCJI0BUAX BO3MOKHOTI'O

3aMaYuBaHUs TPYHTA OCHOBAHUS g 9("[-¢ 2
pacyeTHble CONpoTUBIeHUS R u \’7 = Z3¢ /3¢ (7.2)
fi MOSKHEBI ONpeeNATh IS “L MQI (~ 20, 4 ;
COOTBETCTBYIOIIIETO CIIOs
TPYHTa 110 YKa3aHHBIM e ’
¢ {0/ = COOTBOTCTBOHHO KO OHT NOPHCTOCTH B YIGJIb=
tabmuuam CII 22.13330 npu RS2 .'/J‘l EED FOSRNINEs 100 by
Hull BOC YACTHIl IDYRTA £ =I'0 ON0A;

pacueTHOM ITOKa3arese
TEKYUYECTH. | /,2, - yHoMsHNE BOC BONM;

Ecm npu pacuere o Wy, %), = BUSKHOOTH COOTBOTCTBOHHO HA I'DARANG PACKATHBA~
dopmyie (7.2) 3nauenue I < 120E .

HEA B TEKYY6OTH < ~I'0 CJOA TPYATA B HOVIAX

0,4, To B manpHEUIIIUX pacyeTax
OJIWHRIH ,



Hecy1iel ciocooHocTr cBau npuHumarot 1.=0,4.

Comnportusienus R u fi uzme-
HAKTCA B OCHOBHOM 0 FJIy6I/IHBI 5 m. UUx 3Hauenus A0 3TOro npeacia NnpuHuMaroT Imo
(bakTHYecKOMy 3aJeraHuio cioeB rpyHra. [Ipu Oosee riry0boKoM pacroso-

JKEHUH CJI0€B CUMUTAOT, uTo Ru fi F

3aBUCAT TOJILKO OT BUJIA U = 7:‘— » (7.3)
COCTOSTHUS TPYHTA U PaBHBI

COOTBCTCTBYIOIINM COIIPO- rne /2— ~ KOIMUNENT HANGKHOCTR, NDHHAMAcMHA pasmuM I,4, eCH
THUBJICHUSIM JIJIsI TITyOMHBI 5 M. [ HECYIMas CNOCOOAOCTH CBAH ONDPEZNeJNReTCA pAcIaToM,

Harpys3ky, fonyckaemyo Ha O1Hy ONEHOYNHE CBE&W B COCTABG VHNAMEKTa A EHE 8I'0 DRCCYHTHBANTCH
CBAI0, OIPENEIAIOT 110 hopmyIie no Hecymell CMOCOGROCTH C COGIMMGHHMEM yCIOBRA

rae N - pacdeTHast Harpyska, oz

: =%z N, (7.4)
nepegaBaeMasi Ha CBaro T
v

(mpoxonbHOE ycuive) B HauboJiee
HEBBIT'OJIHOM COYETAHUU HArpy30K IPU MPOEKTUPOBAHUH I10 | TpyTre npeaeabHbIX COCTOSIHUIM.

Ha mrnomaakax ¢ rpyHTOBbIMH YycioBusiMu Il Tuma mo MpoOCajiodyHOCTH  YUUTHIBAIOT
Harpyskarolee TpeHue Ha OOKOBOW IOBEPXHOCTU CBaM B PE3yJIbTaTe MPOSBICHUS MPOCATOYHBIX
nedopMaruii JIecCoOBOro rpyHTa. YKazaHHas 0COOGHHOCTH IMPOSBICHUS HArpY»Karollero TPEeHUs
ObUTa paccMOTpEeHa MpH pacueTe MO AeGOopMalusiM 3aKpEIUICHHBIX CHIMKATH3alued MacCHBOB
TpyHTA.

Jloryckaemasi Harpy3ka Ha CBar0 B I'pyHTOBBIX ycioBusix |l Tuna mo mpocagodHocTu ¢ yuerom
OTPHLIATEJILHOM CHIIBI TPEHUS IO hopMyie:

.. M : e
rae Fd - Hecymmas crioco6HOCTb CBaM 3a CUET = 7, - /7: /DL . (7.5)
7
v

CONPOTHUBIICHUS IPYHTA B BOJOHACHIIICHHOM
COCTOSIHHH B Ipezenax cioeB hmt, pacrnonoxeHHbIX Hibke rayouns! hsl (puc.7.2), 1 paccuntanHast
1o popmynam (7.1) u (7.2) ¢ yuyeToM MporHO3UpyeMOro 3aMadrBaHus TPYHTA;

Yk - 1o %€, 4T0 U B popmye (7.3);

Yc - K03 punmeHT ycnoBuid paboThl, IPUHAMAEMBIN B 3aBUCHIMOCTH OT 3HAYCHHUST BO3MOXKXHON
MPOCAKK IPYHTA or COOCTBEHHOTO Beca: mpu SSlg <= 5 cm, koadunment Ye = 0, mpu Sslg > 2su
koa¢pdunmeHT Yc = 0,8, 4711 IPOMEKYTOUHBIX 3HAYCHUH Yc HAXOASAT UHTEPIIOISIIHUEH;

Pn - oTpunarensHas cuia 4
TpeHus, BeIYUCIIsIeMast 1o GopMyiie . LS
P popy Pr=#Z Tl (7.6)
(7.6) YTl i i

hsl - pacuernas riyouna, 10
KOTOPOH TPOU3BOIST CyMMHUPO-
BaHHE OTPHUIIATEIILHBIX CHJII
OOKOBOTO TPEHHH MPOCEAAIOIINX CIOEB IpyHTa. E€ mpuHUMaroT paBHOU TiryOnHe, Ha KoTopoi Sslg

=5 cmM (cm. puc. 7.2);

e & - 10 %9, 9ro u B fopmyae (7.1);

Ti- pacueTHO€ conpoTHBIEHNE Ha OOKOBO
TIOBEPXHOCTH CBaH, ONpeNesieMoe I | -TO Clost -,
710 TITyOUHBI 6 M OT YPOBHSI IUNTAHUPOBKH 110 o 388

bopmyre:



0- k03¢ purmenT 60KOBOro AaBIEHUS IPyHTa, MPUHUMaeMon paBHbIM 0,7;
@, Ci - pacueTHble 3HaYEHUS YIJIa BHYTPEHHET0 TPEHUS U YAEIbHOIO CLEIUIEHUS CJIOEB IPYHTA,
IIPUHUMAEMBIE TIpH pacyeTe 1o I

p pHu p ey, 5 Ssly,cm
|
|
|
|
|

o

rpyIIe MpeAeIbHbIX COCTOSSHUI U~
ocpeaHeHHbIe 1o riayoune hsl;

Gzgi - BepTUKAIbHBIC
HaNpsHKEHUs. OT COOCTBEHHOTO

X e 1l

Beca MPUPOTHOTO HITH ‘ & L7y
BOJIOHACBIIICHHOTO TPYHTA B | ha
CeperHe I-ro CIIos; ! V4

hi - TonmuHa i-To cinos ff B
POCAI0YHOTO TPYHTA, S j— ' [ &
OCEJIAIOIIEro MPU 3aMauyMBaHUH U N AR

~ VCLa d e PR P PE TR D o D)o e i un s

COMPHKACAIOLIETOCS ¢ OOKOBOIA
MIOBEPXHOCTBIO CTBOJIA CBaH. R {

Hwxe rmyOuns 6 M
COIPOTHBIICHUE CYUTAIOT Pac. 7.2. Cxemy K pacyeTy Hecymell CNOCOGHOCTH CBai C yYaToM
CiJlE OTDRUATSINLHOIO TDEHHA B IDYHTOBHX YCJHOBHAX
II TENA 0O OPOCANOYHOCTH
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MOCTOSTHHBIM U PaBHBIM,
paccYuTaHHOMY JUIs TITyOUHBI 6 M.

3nauenue mo gpopmyie (7.6) HAXOAAT B 3aBUCUMOCTH OT HAIIPABJICHUS 3aMauyuBaHUs TPYHTA.
Ecnu 0HO IPOMCXOIUT CBEPXY, BBIYUCISIOT JIJIsl BOJAOHACHIIIEHHOTO TpyHTa. [IpH mobeme ypoBHS
MOJI3EMHBIX BOJ] (3aMauyMBaHUU CHU3Y) OTPUIATECIILHYIO CHITY TPEHUS ONPEACIISIOT JUIsi TPYHTOB
NPUPOIHON BIAYKHOCTH.

[IpoekTrpoBaHNE CBAHBIX JICHTOYHBIX MU OTACIBHO CTOSIIMX (YHIAMEHTOB OCYIIECTBIISIFOT B
0OBIYHOM TOCIIEI0BATEIILHOCTH.

[Tpu mpoekTHpoBaHUH CBAHOTO (PYHAAMEHTa B TPYHTOBBIX ycoBusX I1 Tuma mo nmpocaiouHOCTH €ro

0CaKy OIIPCACIISAOT KaK IJIsl yCJIOBHOI'O (I)YHI[aMeHTa, KOTOpBIﬁ MMPUHHUMAIOT OI'PaHUYCHHBIM C OOKOB
BCPTUKAIIbHBIMU IIJIOCKOCTAMU, OTCTOSIUMHU OT HAPYIKHBIX I’paHeI\/'I KpaﬁHHX PAAOB BEPTUKAJIILHBIX

cBaii Ha paccrostHme Imt.
/ =LA A ?% NnE
e S/ pp (/ ‘/' g
vie /%,.- PACCTOMNES OT HENMOIO KOHIA CBaW N0 TYYOMHE Zyo
(puc. 7.3);

*,7-,,, - OCDALHEHHOA PACYETHOG SHAYGHNE yIa BHYTDEHHEIO Tpe-
RES IDYHTA B NDOMSJAX CJHOGE HA TVYORHY “Zmy .



IIpu noxcuere naBieHus 10

MIOJIOIIIBE YCIIOBHOTO (hyHIAMEHTA N
CIIETyeT yUYUTHIBATh HATPY3KY OT ey A O [ B o '5 S’Qaﬁ’"
CHJIBI OTPHUIIATEIIBHOTO TPEHUS 110 | {
dopmyie (7.6) Ha OOKOBOIA \ R | | I
MIOBEPXHOCTH POCTBEPKA B & I :
HNpeaeax €ro BbICOTHI U TIPU l I / J |
nepumetrpe Ul , a Takxke Ha 5 % l |
OOKOBOI MOBEPXHOCTH KyCTa CBaii | <« l ‘ | :
npu nepumerpe U2, paBHOM } l |
NEPUMETPY O HAPY>KHBIM T'PaHsIM S SO K 8 L R O 1 _| 2 e
KpalHMX CBail. L“ P%:/% 3 ﬁ;"_’t

B citydae npoBepku cBau 1o =87 | N i
IPOYHOCTH MaTepHala CTBOJIA 2 /

pacdyeT BEAYT B CCUCHUU Ha

He

rny6une hsl ma neiictBue Harpysku
N+Pn - mpu 3amMayrBaHUM TPYHTOB
OCHOBAHHS CBEPXY U I
N + P!n - causy npu moaseme
YPOBHSI ITO/I3€MHBIX BOJI.

JUis  CHUXEHHS TpEHUs 1o
OOKOBOM TIOBEpXHOCTH CBau B
rpyHTOBBIX ycioBusix Il tuma mo
IPOCATOYHOCTH MPUMEHSIOT aHTH-
(GPUKIIMOHHBIX  TOKPBITUNA WK
31acTUYHBIE 000JIOUKH.

Hecymryto crmocoOHOCTb CBa YTOYHSIIOT B TIOJIEBBIX YCIOBHUSX, HA CTPOUTEIHHOH IJIOMIAIKE, 11O
pe3yJbTaTaM CTaTHUECKUX UCTIBITAHUH.

B rpyHTOBBIX YyCnoBHAX | THHa MO TPOCATOYHOCTH WCIBITAHHE BEAYT C JIOKAIBHBIM
3aMayMBaHUEM IPyHTa B Mpejienax Bcel UIMHBI cBau. He J0MmycKaroT MpUMEHSTH JUIs ONIpeaeNIeHUs
HecyIlleld CIOCOOHOCTH CBau JIaHHBbIE JMHAMHUYECKUX OMNBITOB (MpoOHON 3abuBkH). B mopsake
UCKJIFOYEHUS Pa3peleH0 He NMPOU3BOJUTh CTATUYECKUX UCIIBITAHUN Ha 3aCTPOCHHON TEPPUTOPUH,
TJIe OHH YK€ paHee OCYIIECTBICHBI T €CTh OIBIT CTPOMTEIBCTBA HA CBAHBIX ()yH/IaMEeHTAaX.

B rpynTOBBIX ycnoBusix I1 Tuna mo npocajo4HOCTH UCHIBITAHUE CBall CTaTHUECKOW Harpy3Kou
obs3atenbHO. OmnpenensioT HECYIIYyI CHOCOOHOCTh B YCIOBUAX JUIMTEIBHOTO 3aMadyvBaHUS
OCHOBAHHS U TIOJIHOTO MPOSIBIIEHUS ITPOCAJIOK OT COOCTBEHHOI0 Beca rpyHTa. OTpuLaTeNbHas Chila
Tpenust PN B BOMOHACHINIEHHBIX TPYHTaX WX PN B TpyHTax NpHpOIHON BIAKHOCTH, HEii-
CTByIOI[asi Ha OOKOBOH IOBEPXHOCTH CBaW, MOXET OBITh OIpeneNeHa MO €€ HauOOoJIbLIeMYy
IpeJeTbHOMY COTIPOTUBIICHUIO TIPY MCTIBITAHUY BBIACPTUBAIOIICH HATPY3KOH.

Z 1 Z

Puc. 7.3. CxeMa X pacvyeTy ocauke ycxosHoro fysuamesrta npa
DPOSKTHPOBAHER KyCTa CEall B IDYHTOBHX YCJIOBHAX
Il THOA 0O MPOCAROYHOCTH

7.2. Ilpumepsl pacyeTa HecylIeil CIOCOOHOCTH cBaii

7.2.1. Pacuer OypoHaOMBHOM CBau B TPYHTOBBIX ycJao0BusAX || Tuna nmo npocagoynocru.



FJIy6I/IHa 3aJI0KEHUSA ITOIONIBEI
I,74 x 10 Ix0,86x 10

POCTBEpPKA oT OTMETKH //“ = + = 19,2 RH/M°
Sz, 7 ’ B
IIAHUPOBKH = 1,5 ¥ I+ 0,20 I+0,88
3aMaurBaHuE rpyHTa
AHBNOTEYHHM O0pPaseM BHYHCIAETCH. /:h 4 ¥ JAT NDYTHX CA0EB
MPEIIIOIAratT CBEPXY. rpyuta (186X, 7.2).

HaxoauMm Tun rpyHTOBBIX ; Tadarma 7.2
YC/I0BHH TI0 ITPOCANOTHOCTH, HUC- K pacwery npocaiii OCHOBAHAA OT COGCTBEHHOTO BeCA
MOJIb3Ysl TIOJIOKEHHUS TJIaBhI 3. rpyHTa

ITo dopmyne (3.8) Haxomum

JEJILHBIN BEC CJIOCB B Inyouna pac— | . , " ~ s 5 T
Y NOJORSHIA 7SR L L o}"gl 64’, L9 'Q@-' e:SC,g /"'d ’ Ss-’; g-
BOJIOHACHIIIICHHOM COCTOSHHH. 008, M )E/M®| s | xOa i o

CyMMupyst TPOCAKY OTAEIBHBIX
CJIOEB, MoTy4YaeM AehOopMaIiiio O399 IR0 : : g 2 e

6’ 0,56...1,5 19,2 29 20 I 0,002 100 0,2

oT c“o CTBEHHOI'0 Beca rpyHTa 1,5...3,0 19,2 59 44 I 0,006 150 0,9
Beeit o Sslg >5 cm. 3,0...5,0 19,9 9 W I 0,0I0 200 2,0

['pyHTOBBIE YCIIOBHS TJIOIIAAKHY 5,0,..7,0 19,89 138 I8 I 0,0I2 200 2.4
OTHOCIT KO H THUILY 110 7.0. . .9,0 20,0 178 158 I 0,0IT 200 2,2
MIPOCAI0YHOCTH.

Ompenensem Tpedyemoe | : 2 5 10 S5t g, cm
NN T T o T '

3aray6JeHne KOHIIA CBaK B i S W
HeInpocaao4yHblii rpyHT. [1o o ,LJW_ b 150 : %5
dbopmyite (7.2) Haxoaum | ol % sl 8 I
MoKa3aTeNb TeKydecTH i | 3| -4 p 19 300! ' J&6
MOJICTHJIAIOIIETO TPYHTA. | o h 9 2} |

ol 8 9 ‘| ~
Ha puc. 7.4 nokaszana cxema K BBIOOPY S 8 g et T e —_——— —

» bl e — 500 46
TTyOUHBI TOTPY>KEHUS CBaW U UH- = :) wl» —3‘[-
TerpajbHbINA TpaduK IPOCagzoK OT B S Q) \')' 4 2
COOCTBEHHOTO Beca IpyHTa. I/ICHOJ'IL3y}I | 8 2.2

| R —_——— 700 )
rpaduk , onpenensem 30Hy -~

——e Q
MIPOSIBIICHUS] OTPULIATEIbHBIX CUJI & L
v = 900,
TpeHHsI Ha OOKOBOI ‘ Rk o %
MOBEPXHOCTH CBaU, HUKHSSA A §
rpaHuIla KOTOPOW HAXOJUTCS HA | L2}
Zcm

rnyoune Sslg = Scem.

Prc. 7.4. Cxoma X pacyeTy ReCyueR cnocoOHOCTM OyDORAOHBROR

B nipumepe rpanniia 30461 Ha
pUMEPE I'P o

riyouHe 4,5 M, a JUIMHA y4acTKa
JefcTBUS oTpuIlaTenbHbIX cril hSl B mpesernax ainHb! cBau coctaBisier 3,0 M.
PacuerHoe conporusiienue T w0 20 30 Txlla

N ar  am
onpeacisicM OT NTOBECPXHOCTHU I'PYHTA

(puc. 7.5) no riy6uns! hsl popmye 8
o & \
%' — _— 300 \
N
| =" 480

Zcm

Puc. 7.5. Cxema X ONpPSHENEGHHD PACYSTHOTO conpoﬁmem HA
OoxoRol NOBEDXHOCTH CBAR NDH yY6TE CHJI

OTPHRUATOABHOIO TDOHAA



C y4eToM BBINIOJTHEHHBIX PACUETOB
HaANPsDKEHUH (Tadur. 7.2) moy4eHbl
3Ha4eHwus (Tadmn. 7.3).

Cuny otpunarensHoro TpeHus Pn

Tadaun

K pacuery CHA OTDRUATSNLHOI'C TPOHEA Ha GOorOBON
DOBEPXHOCTH CBaM

> 6, Cz, | Zg9 Y% z Z,
omnpenenum o hopmye (7.6) = A e T T T =
0,0 0 I0 0,287 10 I
0,5 10 I0 0,287 12
Jnst HaxoXKaeHust CUJl TPEHUSI B 1,5 29 10 0,287 16 14
3,0 59 10 0,287 22 19
CIIOSIX TPYyHTa, HIbKe r1youHs! hsl, 4,5 €9 10 0,287 28 25
HY>KHO OIIPEJICIUTh MOKa3aTeNb TEKY-
yecTH 1o Gopmyie (7.2), a 3aTeM 1o
CII 22.13330 ycTaHOBUTH COPOTUBIICHUE
B CepeiAMHe KaXIoro 1| -ro cios A8 O RIS
TONmUHOM He Gonee 2 M (tabn. 7.4). B K onpeneXesni CHA CONPOTHBJISHWE OYDOHAORBHOR cRan
tabmuie  yepes li 0obGo3HaueHo '

. Z I 7 £ o) /2
paccTosiHuE OT CEPENUHBI I-T0 CIIOS MU €« l A ~ o e ﬁa %
HWYKHETO KOHIIA CBaW JI0 MOBEPXHOCTH . LIRS Ve ’
IpyHTAa. 4,75 0,43 26 - 0,5

Jlnss  pacuera jgomyckaemoir  5:9 0,43 222 2 gvg
Harpy3Ky Ha CBaro corjiacHo (opmyie ?600 0(')44 65 i 2'0
s 3 5 o ’
(7.5) HeobxoamMO HpeABAPUTENLHO )y 0 i 1450 y
OmpeneauTh KOI(DPUIUEHT yCIOBUIA A
pa6OTI>I Yc. o gopmyae (7.1) BHYRCIAOM HECYUY® COOCOCHOCTH SBan
PacyerHas Harpysk nyckaemas = 2
ActeTHAs Harpyska, onycxaemast [ 25 I{ I x 1450 x SeI8 X 067 \ 5. 74 x 0,6 x
Ha CBaro, 4
P =L 0,16 x 128 = 488 wi. x [0,7 (26 x 0,5 + 26 x 2,0 + 25 X 2,0) + 0,6 x
hed x 66 x 2,0]} = 7IL xH.

[IpoexTrpoBanue pyHIaMEHTa BeyT IO yKa3aHHOH BeTMYMHE Harpy3KU Ha CBalo,

7.2.2. PacueTt 3a0MBHOI CBau B TPYHTOBBIX YCJ10BHSIX | THIIa MO Mpocago4YHOCTH.



[MonomBa pocTBepKka pacmookeHa

Ha TiayouHe d = 2 M OT OTMETKH
IUIAHUPOBKU IOBEPXHOCTU TpyHTa. B

mponecce OKCIIyaTalluu IPOCKTHU- rﬂya“ﬂﬂ. \72, DDS

pyemoro 3aHUS BO3MOKHO
3aMavyMBaHUE TPYHTa OCHOBAHMSL.
OmnpenenyM moka3aTeib TEKy4eCTH
BCEX CJIOEB IPYHTA B YCIOBHUAX
BO3MOKHOT'O 3aMa4MBaHUs 110
dopmye (7.2)(tadn.7.6).

[Toka3zarens TEKY4eCTH
MOJICTHJIAIOIIETO CIos 1O (opmyIie
(7.2) IL=0,02, 3arayOneHue 3a0MBHOM
cau |d B 3TOT Hempocag04HbINA IPYHT
npuaumaeM He MeHee 0,5 m. U3
YCIIOBHM  TPOPE3KH  MPOCATOYHBIX
CJIOCB IPYHTA U BBITyCKA I'OJIOBBI CBan
Ha 0,5 M jans 3azmenkud apMmarypbl B
POCTBEPK, U TPHUHSITOTO 3ariyOJICHHS
HIDKHETO KOHIIa CBaW e€e .JUIMHA
coctaBuT 9 M (puc. 7.6).

[TonOupaem Kene300€TOHHYIO

Tadxunga 7.6
K pacyery necyme#t cmocodsocT sadpprolt cnam

QS/- - _}6_, r.nygnua.z.ngx:gs = || R

xlla Kila | wlla
pacyeT—| npuAg- DACYET~ | npHHA-
HO® 708 HO& 708

Qseod 0,76 '0,7% 7,5 8...1I0 0,38 0,4 29 =~
4...6 0,22 0,4 29 | 10...18 0,02 0 65 10620
6...8 0,67 0,7 I10*§ I5...20 0,08 0,I - -

-rpﬂ'm N S
R
§ — R
Qv 8
$ 3 SISl L §§
"
JolTo 33
e §
2
- PITTITITIIIIIN

Puo, 7.6. Cxema K pacwery Hecyme# crnocodHocTH sadnnHOM cpam

cBaro kBagpatHoro ceueHus tuna C 9-30, T.e. mymnon 9 m ceuenuem 30 x 30 cm. s mpuHATHIX
3HaveHui I (Tabna. 7.6) Haxomum mo CII 22.13330 B cepemune | -ro cjiosi pacyeTHbIC
COITPOTHBIICHUS HAa OOKOBO# MmoBepxHOCTH fi M MOA HMXKHUM KOHIIOM CBau R , mosaras, 4To s
JIeccoBbIX TpyHTOB fi HIKE TITyOUHBI 5 M IPUHUMAIOT KaK IS TITyOUHBI 5 M.

Hecymas cnoco6HOCTh BUCSUEH
CBaHr B YCJIOBHAX BO3MOXKXHOI'O
3aMauyuBaHUs TPyHTA

Fot =1 [1,0110620x0.09+1.2x1.0 (7,6 % 2,0 + 29 x
x2.0+mx2.0+29x2,0+65.4xo.5f] = 956 + 220 =

yeJona#t

= 1176 x.
PacveTHAS HAUDY3Ka, NONYCKAGMAT Ha CB&D, IS DaCCMOTDOHHHX
1176
PR e B0 T
1,4

7.2.3. Pacuet 3a0MBHOI1 cBan B TPYHTOBBIX yciaoBusix || Tuna no npocagounocru.



3amMauuBaHuE TPyHTA LA
OCHOBaHMS BO3MOXXHO CBEPXY HIIH
CHH3Y - B YCIOBUSX ITOABEMA

Tadargnga 7.7

TPYHTOR NAOMAMLKH

0doduesnHe @am-qamanecqe XaDpaxTe PHCTHER

ypoBHs no3eMHbIX BoJ. [TogomiBa % Itayomua TpysT
pOCTBEPKa pacIoIoKeHa Ha GRen :ﬁﬁfrﬁ' ) | @ | &, | e |z «;o npupoELl| BonoHe Cl~
riyoune 2,3 M OT OTMETKH o/ |22 e HHHE!
IUTAHUPOBKH ITOBEPXHOCTH I'PYHTA. S| % C‘,;_, o
B Ta65.7.7 npencraBieHbl Kla| rpan. xila|rpan.
HOPMATHBHEIC SHAUCHIA YCIBHOTO ¢ o 3 0,II I,67 2,68 0,78 0,29 0,20 20 2I I4 -I9
cuerienns CN 1 yria BHYTPEHHETO 5 5. 5 0,15 1,79 2,69 0,72 0,33 0,22 24 22 17 20
Tperust dN rpyHTa NpUpoIHOM 3 5...7 0,13 1,62 2,69 0,88 0,30 0,I9 18 20 1I2 I8
Brnaxsoctd, Cin u ®n- B 4 7...9 0,16 1,74 2,69 0,7 0,34 0,2020 2I I4 IS
BOZOHACHIIIIEHHOM COCTOSHIIH. 5  9...I10,14 1,70 2,69 0,81 0,34 0,2320 2I 14 I9
T T—— OTHOCHTEIEHO 6 II...13 0,16 1,77 2,68 0,75 0,30 0,21 24 o LT N20
7 13...15 0,16 1,78 2,69 0,75 0,30 0,22 24 22 TR0
npocanounoctn Esl onmpenencHbl g 15 390,13 1,84 2,69 0,66 0,33 0,20 24 22 17 20
HJIA 9 I17...19 0,14 1,77 2,89 0,74 0,30 0,19 26 LR TR 20
pa3HbIX TITyOUH B IIpeenax 10 I8...21 0,17 1,83 2,69 0,73 0,37 0,23 28 22 17 20
pasBeTaHHOl Tomp (Ta6, 7.8). 1L 21++422,6 0,20 1,87 2,70 0,73 0,43 0,27 26 22 I7
12 22,6...30 0,21 2,03 2,7I 0,61 0,46 0,25 76 2L 75 21
g Tadaunnxa 7.8

SHAYEHRS OTHOCATENLEON NDOCANOTHOCTA [0 IMYOEHS

OCHOBAHNA
Tnyonna, See tpm O, Mia
" 0,05 |0,10 [0,20 [0,30 [0,34 [ 0,38] 0,42 ] 0,45
0...3 0,004 0,016 0,056 0,099 = = = =
3essd o /0 0,008 0,023 = - - -
OTHOCHUTENBHAS TPOCATOYHOCTD Bsse? 0,006 0,015 0,057 0,103 = - - -
ompejeneHa ¢ rimyOouHsl 13 M npu 7ees8 0,006 0,018 0,03I 0,041 - - - -
BEPTUKAIBLHOM JIABJIEHHH PABHOM 9...I o  0,0II 0,032 0,097 - - -, =
MIPUPOTHOMY OT COOCTBEHHOTO gi: . °_ 0100‘ 01013 g'gg : : : :
BECa BOJIOHACKHIIIEHHOTO TPYHTA. I5. .17 e ey 00580 = | GO o
[Ipocanounsie cBoiicTBa rpyHTa 17...19 o - 2 - - 0,080 = "
BBISIBJICHBI JI0 TITyOWHBI 22,6 M, Ha 19...21 - -~ — o e - 0,03 =
KOTOPOU UX MOJCTUIAIOT TBEPJIbIE 21...22,6 =~ - - < = - - 0,061
[JIAHBL. 22,6...30 - - - - - - - 0,000



C y4eToM Mpope3Ku MpornapouHon

TOJIIIN TIPUHSATA TTyOHUHA MOTPYKEHUS BN — R L AL ol '}‘%‘h‘”
3a0uBHOM cBaa (puc. 7.7). s 3a1elKu [ ! 8-,*3 c L i
apMaTtypsl CBau B pOCTBEPK BbICOTOM 0,5 M. ] e L~:~ = e
3arny0JieHre CBau B MOJICTHIIAIONIUHN CIIOH ' ‘ .-oo_{.._— =i 2 i
riuHbl HEe Menee 0,5...1 M. o] /2,1
Pacuernas miunHa cBam 22,6 - 2,3+ 0,5 + | | e~ : L ,'

| = 21,8 m. [IpyHUMaeM COCTaBHYIO CBalO | 'Q 8 ! ;
ob1el mmHoM 22 M, nBa 3BeHa 1o Il M u ) 8' S|8 2 ? sy | e
pa3mepom momnepeunoro ceyenus 30 x 30 SRR : H 8|3 w0
cM. C yyeToM IpHUHSTHIX pa3MepoB (hakTu- ‘i" - el
YEeCKH CBasi 3ariay0JieHa B IMOICTUIIAIONIHIE ' o
TIIMHEL Ha 1,2 M o

Brruucnsem npocaaky rpyHTa oT e
cobctBeHHoro Beca. [IpuHumMaem | ;i o ]
kodddunuent ksl = 1,25, tak kak Hsl = 22,6 o ey | |
M > 20 M. L YR e

CymMmapHas mpocasika 0T COOCTBEHHOTO
Beca rpyHra Sslg = 64,5 ¢cm > 5 cwm.

prHTOBI)Ie YCIIOBHS IUIOIAIKH OTHOCSTCS KO || TrITy

0 IPOCaZ0YHOCTH, CJIEIyeT YUUTHIBATh ACHCTBHE

OTpHUIATEILHON CHIIBI TPEHHUS Ha e€ OOKOBOU t Taonrna 7.9
MOBEPXHOCTH. PaccMoTpuM ciaydan 3aMadurBaHus
TPYHTa, KOTOPOE POMCXOIUT:

Mo, 7.7. Cxemu K BHOODY IVIVOMHH NOIDYXGHWS M PacHaTy
Hecymes cunocodHOCTH 3aCHMBHOA CBAX

K pacvery npocank# OCHOBGHEA OT COOCTBEHHOTO Beca

o royHETa
- CBEPXY W BECh OKPY)KAIOIIM CBaro
IPYHT HaXOJUTCS B BOJAOHACHIIIIEHHOM T T
. Tuyorea - ~ = ] /4 ' C
COCTOSIHUH; ggggxmo— J Sery G € X e &_‘(/ e IS T
- CHHM3y TMPH IOAbEME YPOBHS cuoar, M gH/C | xla | om | om
IIOA3€EMHBIX BOJI 4O CCUCHUS HaA FJ'Iy6I/I- 0...3 19,5 58 25 1,25 0,003 300 0,9
He hsl , BbIe Hero MaccuB coxpaHser  4...5 19,8 98 1,26 0,000 200 0,0
IIPUPOJHYIO BIIAKHOCTE. Suea? 19,0 86 II7 I,26 0,022 200 §,5
e 19,4 179\ 195 1,256 0,025 200 6,2
Ha puc. 7.7 nokasana cxema 9.,.11 9,4 213 194 1,25 0,03 200 7,7
HaxOoKAeHus rnyounsl hsl , B mpeaenax  11...13 19,6 253 233 1,25 0,022 200 5,5
KOTOpOI‘/’I ClIeZlyeT YUUTHIBATh I3s5 410 19,7 231 72 I,25 0,023 200 5,7
P d : - ;
OTPHIIATEIBHYIO CHITy TPEHHUS PN win I15...17 20,2 333 312 I,25 0,012 200 3,0 ‘
PN B hsl= 19.5 H e e ald 19,7 372 352 1,25 0,050 200 12,6
L D s o e 19...21 19,86 4I3. 392 1,25 0,030 200 7,5
rtyOurel d+hsl =2,3 + 19,5 = 21,8 m conporue- 21...22,6 19,7 473 428 1,25 0,050 I60 10,0

JICHUE TPYHTa 110 OOKOBOH MOBEPXHOCTH OyIeT X

. =
OKa3bIBaTh MOJIOXKHUTENHHOE BIMSIHUE Ha HECYIYIO Hroro: 84,5
CIIOCOOHOCTB CBaH.

Boruncnum no popmysie (7.2) nmokaszarenab TEKYYECTH IPyHTa MPU €ro BOJOHACKIILIEHUH. J{7s
CJIOS1 JIECCOBUAHOTO CyrinHKa Ha riryonne 21,8...22,6 m ot moBepxHoctu I = 0. B cooTBeTcTBUU C
ykazanusamu CIT 22.13330 npuanmaem 1= 56 kI1a ast riiyOuHBI 5 M, Tak Kak ()aKTUIECKH CIIOB
HaXOJIUTCS HUXKeE.

Jlnist ciost TIIMHBI, Ha TiyouHe oT 22,6 M 10 23,8 M u Tommmuoi hy = 1,2 M umeem | = -0,22 >0

ITo CHuII 2.02.03-85 naxoaum Ha cpeaneii rimyoune 23,2 M 3Hauenue f2 = 83 klla, a Ha rmyOune
pacIoIoKeH!sT HUKHETo KOHIIa cBau, paBHoi 23,8 M, R= 13208 kI]a.

Hecymias cnocoOHocTh cBau 1o hopmyiie (7.1) mpu HAIMYUK CUIT CONTPOTHBIICHHSI TPyHTa
TOJILKO HUXKE TITyOWHBI hsl Fd = 1362 kH.



BrruncnuMm ycpenHeHHOE

3HauEHUE TMoKa3aTesen

IIPOYHOCTH JIECCOBHUIHBIX

CYIJIMHKOB IIPUPOJIHOU

BJIQXKHOCTH T B BOJOHACBIIIEHHOM

COCTOSIHUU B Npeieax riryOuHbI
19,6 M (Tabm. 7.10).




Haxomum no ¢popmye (7.7)
3HAYEHHsI PACUECTHOTO
COITPOTHBIICHUS HA OOKOBOM
MMOBEPXHOCTH CBaM MPUPOTHOTO U
BOJIOHACKIIIIEHHOTO IpyHTa (TalII.
7.10).

Haumensbmias nomyckaemasi Harpy3ka Ha CBar0 IIpHU 3aMauyMBaHUU TPYHTA MOJI3EMHBIMU BOJIaMU
U TPOSIBJICHUM OTPHUIIATEILHON CHJIBI TAaK Ha3bIBAEMOTO CYXOTo TpeHus Ha yyactke hsl

Jonyckaemass Harpy3ka Ha CBal0 IpU 3aMauMBaHUM TpPyHTa CBEPXY K NPOSBICHUHU
OTPHLIATEJIBHOM CHIIBI TaK HA3bIBAEMOTO BIAYKHOI'O TPEHUSI.

Hal'[paBJICHI/IC HOPOTHO3UPYCMOI'0O 3aMavYrBaHUA TPYHTA CYIIECCTBCHHO BJIMACT HA 3HAUCHUC
Z[OHYCKaCMOﬁ Harpys3KHu Ha CBaro



