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IMPEOUCJITIOBHE

Msorie BOMpOChHl NPOEKTHPOBAHHA IJIOTHH AOCTAaTOYHO MOJHO pac-
CMOTpEHb! B JHTEpaType Ha PYCCKOM $i3blKe (KOHCTPYKLHA 3eMJISHBIX
MAOTHH, DUALTPAIHs uepes 3eMJIAHbIE TJIOTHHBI, FHAPABJHKA HHMKHETO
6beha, MaccHBHbie OeTOHHBIE TPAaBHTAIHOHHbIE H apouHbie IJIOTHHBL,
MHOrOApOYHbIe MJIOTHHBI H Ap.). OHAKO 10 OT/eJIbHbIM OCHOBHBIM BO-
fpocaM MPOEKTHPOBaHHs IIOTHH HYXKeH GoJee MOJHBIH VUeT HOBEHIIHX
JaHHLIX H3 MPAKTHKH THIPOTEXHHYECKOrO CTPOMTENBLCTBA, a4 TaKiKe Teo-
PETHUECKHX BBIBOJOB H 3KCHEPHMEHTAJbHBIX HCCJIeLOBAHHH, [MOJIYUEH-
ubix B CCCP u 3a rpaHuneii, npeumymecrsesso ¢ 1935 no 1946 rox.
3anaueli macroauieit paboThl M ABJfeTCH TAaBHLIM 00pasoM cHcTeMa-
THYECKO® H3JIOXKEeHHe MocJeJHUX AOCTHXKeHHit B o0JjiacTH NMPOEKTHPOBa-
HHA H CTPOHTEJLCTBA TJIOTHH.

[IpHATHBIM [OJTOM CBOHM CUHTal0 BbIpasuTh rJayGOKyio GJaroaap-
soets muenepy T. M. KopcakoBoit 3a BHHMATeJbHbIMH noabop uepre-
HKefl H MpOCMOTP PYKOIHCH.




Fnasal

METOJAB! YJAYYLIEHHA ECTECTBEHHOIO OCHOBAHHA
- MJIOTHH

B OCHOBaHHH IJIOTHHBEI MOTYT 3ajieraTh HECKaJbHBIH FPYHT HJIH CKa-

Ja (MJIOTHAS, TPeLIHHOBATAas MJH paspylleHHasn).
Bypenue ckanbl no3soJsieT MOAYUHTh KepHbl (puc. 1). Onnako B mo-
chefiHe roawl B orpererBeHHeX cayuaax B CIIA npeanodHTaoT YCT-
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Puc. 1. Keprul rpandto-raeiicos (Jduenpoctpoit)



paHBaTh CKBaXHHbLI AHAMETPOM [0 OJAHOTO MeTpa, 4T0GhLl MOXKHO OBLIO
H3YYHTh CTPYKTYPY CKaJbl, CIYCTHBIIHCE B CKBAXXHHY-IIAXTY (puc. 2).

Jlas yaydiieHHsi KauecTBa CKaJjibl NOBHIIIAIOT €e NPOYHOCTh H MOHH-
KaloT ee (JHIALTPALHOHHYIO CMOCOGHOCTE.

C yMeHBIUIEHHEM ITPOHHILAEMOCTH CKaJibl majaer (pHAbTpalHa B OC-
HOBAHHH M NMOHHKAETCH AaBJeHHe BOJAbl Ha NMOAOWBY MIOTHHLI, 4TO NO-
3BOJISIET MOJIHEe HCNoJB30BaTh Bec GeToHa npH paGoTe IJIOTHHBI Ha
COBHI B HHKHHH Obed.

K coxaJjeHHio, TPYAHO TNMOJYUYHTh HeHapylleHHble obpasilbl HECBAS3-
HOT0 HEeCKAaJbHOTO TPYHTA CO 3HAuMTeJbHOH riyOHHBI. BnpoueM, nMeer-
cfl mpHMep u3BJeueHHsi o6pasiia BOJOHACHILIEHHOTO Mecka ¢ GoJbIIOH
TJAYOHHBI, YTO MOCTHIHYTO € TIOMOHIBIO OYypeHHs CKBaXXHH AHAMeETPOM
no 90 cm nocjne npeABapHTEJb-
HOO 3aMOpaKHBaHHA TPYHTA
(naotuna Popr Ilek B CHIA).

¥YyulleHHe KavyecTBa CKallb-
HOTO OCHOBAHHA TPOH3BOJHTCH
HeMeHTalHeH, GUTyMH3aUHEH
HJH, HAKOHel, FJHHH3alHeH ero.
LleMeHTALHIO CKajbl OCHOBAHHA
He cleAyeT NPHMEeHATEL NpH 6GJb-
IIOH CKOPOCTH (HJALTPaLKH BO-
ALl B TMNpPHPOIHBIX  YCJOBHSX,
HMeHHO — cBoile 80 M/cyTKH —
=10,9 MM/ceKk., BhIMBIBalOIlEH
PACTBOD IIEMEHTa; B 3TOM CJY-
yae MOXKHO pEKOMEHJ0BaTh OH-
TYMH3ALHIO CKaJbl, He AAl0UyI0
MOBLILIEHHA MeXaHHYeCKOH Npoy-
HOCTH MacCHBa CKaJibl OCHOBA-

Puc. 2. Cxpamxnna paamerpom B 1M HHA, HO XOpOLIO 3an0JIHAIMIYIO

Nopel cKajbl OHTYMOM, HMel0-
MMM HHYTOMKHBEI KO3(HUHeHT (HILTPALHH, NpaKTHYECKH OJM3KHH
k Hymo. ITyremM GHTYMH3allHH MOJKHO CO34aTh MOJ NJIOTHHOH BEepTH-
KajbHYIO nperpaay AJusi GuIBTPyOLled BOAbI, NOBeAs OHTYMH3ALHIO
[0 MeHee paspyllieHHOH cKajbl (M3BECTHAKH, MEpreJ).

K raMEH3aniH CKaJikl OCHOBaHHSA IWIOTHHLI NPHOEraloT JHIIL B Tex
cayuanx, KOrja NpHMeHeHHe APYTHX crnocoGoB OOXOAHTCA CJHINKOM
JIOPOTO (KaBepHO3HAfA NOPOAA B OCHOBAHHH).

Bee Tpu cnocofa HAULIH NPHMEHeHHe B IIPAKTHKe MJIOTHHOCTPOEHHS,
H3 HHX [Ba MOCJAeNHHX crnocofa — OTHOCHTENbLHO HeAaBHo (NATHAM-
11aTh — ABaAIaTh JeT Hasad), a nepBblil crnocod HMEeT 3HAYHTENEHYI
AABHOCTh.

[leMenTallHs CKaJbHOrO OCHOBAHHA INOJ BCeH NMoAOIIBOfH mnJo-
THHE TNPOH3BOJHTCSH OTHOCHTEJNbHO pefko. ToONbKO HH3KOE Kave-
CTEO CKaJEl BhHY¥Zaer K 3ToMmMy. OG6GbUHO e sajavya OeMeHTallHH
COCTOHT B YCTPOHCTBE BepTHKAJbHOH BOJOYNOPHOH 3aBechl Mmoj Bepxo-
BOH YACTBI0 MJOTHHEI, uTo obecneuHBaeT pe3Koe CHHIKEHHe Hanopa
(pHIIbTpALHOHHO BOJLI, BCe »Ke NPOHHKaKoWiefl H Aapsauledl CHH3Y BBepx.
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. Ha cIJIomHYo Mojoliey GeToHHOH NuoTHHBL. [lasd npoH3BOACTBA LEMEH-
. qamuH Mo JAJHHE TUIOTHHBI GYpAT CKBaXKHHLI B paccTosHud 1,5—95 M
~ JIpyr OT Apyra, B 3aBHCHMOCTH OT KayeCTBa CKaJbl: [Jisl H3BEPIKCHHOMH
NMOPOJAbl 5T0 paccrosHHe O6BIYHO GiHAKe K 5 M, a 1 ocaJfouHoil —
Gane k 1,56 m. Duamerp ckpaxkuupl Gepercss or 5 a0 15 oM.
¥ Ilo ueMeHTallHH CKaJa NMokpbiBaercs Toameii OeroHa (HHMKHAS
. GacTh TeJia MJIOTHHBI), YTOOBLI TIPH HATHETAHHH pacTBOpa neMedTa B BO-

" je Noj NABJIEHHEM, BCErja NpeBbIIAoiHM GyAyUlHH HANop IJIOTHHB,
‘He BO3HHKJO B CKaJle HOBBIX TPEIllHH.

Urobel cpasy e He 3a6HTh IleMeHTOM OJHMKaHUIHEe TPELIHHb B
. cKaje W He 3aKpLHITh NYTh K OTAEGNBGHEIM TpellHHaM, CHayaja Harde-
" raioT GoJdee KHIKHH cocTap ueMeHta (Hanpumep, 1:7; 1:9), a 3aTeMm
[0 Mepe yBeJHYEHHs JaBJeHHs COJepXKaHHe IleMeHTa MOBLIIIAIOT
‘(mo 1:2 n naxe go 1:1).
* TomuMHa TPEIUH MPH STOM HrpaeT 3HAUHTEJIbHYI0 pOJb: B Gonee
poJICTHIE TPEIIHHLI MOXKHO HarHeTarh GoJiee MHPHLIH pacTBOP.
 [locsie meMeHTAllMH W BO3BEJEHHS COJHMAHOrO cJjos OeToHAa B HHMK-
. Heil yacTH NJIOTHHLI OCHOBAHHE MCNBITHIBAIOT, AJSI HMETO HHOIAA Gypsar
. KOHTPOJEHBIE CKBAMKHHBI, B KOTOphIE HAUHETAIOT BO3AYX INOX JaBJe-

" HHeM, OTBeualolIHM BecCy CKaJbl C YJIOMKEHHBIM OeTOHOM Haj CKBaMi
" joii. Ecii B TeueHne JiecsATH MHHYT [aBJieHHe BO3NyXa majaer B CKBa
. xuHe He Gosee uwem Ha 15%, ocHOBaHHE NPHSHAETCS YIOBJETBOPH
. TeNbHBIM; B IPOTHBHOM cllydae NPOM3BONHTCA HArHETAHHE PACTBOPA ¥
. HoBeie ckpaxkHnbl ([lmenpoBckas MJIOTHHA).

" O6BIYHO CUHTAIOT LEMEHTALHIO 3aKOHYEHHOH, ec/iH (DHJILTPalHA BO-
. bl HA OJWH TOTOHHbI MeTpP CKBaXKHHBI B TeueHHe NfATHA/IATH MHHYF
. He NpeBOCXOJNT OHOTO JHMTPA B MHHYTY TpPH JaBJCHHH, OTBEUAIOIIeM
. NOJYTOPHOMY HAIopy IJIOTHHLL,
 Pacxoj uemeHTa Ha yJydlleHHe OCHOBAHHSA INJOXO MORAAETCH Ka-
| KuM-u60 NpeaBapHTeNbHBIM pacyeraM: HHOT/A TOJ OJHOH H Toll e
" MIOTHHON HekoTopble ckBaxkuubl Tpelyior 20—40 Kr nemenTa, Apyrae—
100 kr, Torga Kak oTr[eJbHbIe CKBAXKHHBI MOTYT norpefoBatk J0
. 2000 xr u Gosee. OcobGeHHo GOJILUIOrO pacxoja LEMEHTa TpebyioT H3-
. pecraaku. [Ipu ckopocTax (HALTPALHH BOALI B OCHOBAHHH 10 20 mfeyT-
| KH B HearpecCHBHON BOje leJecoo6pasHO MNPHMEHEHHe HOPMaJbHOro
" nopraaninementa (TOCT B-970-42) mapok 300—400. TIpn yBejuye-
'HIH ckopocreil GHabTpanku ceoiiie 20 M/cyTKH (HO He Gosee 80 m/cyr-
'Ki) B HearpecCHBHOH Boje CJEAYeT NEPeXOJUTh K TIHHO3EMHLIM, Iie-
\MeHTaM, XapaKTepH3yiolluMcsa GbICTPHIM HapacTaHHeM MPOYHOCTH B
‘HauaJjie TBepieHHs, HIH JKe no6asaAte A0 2% CaCl: nnsi yckopenus
XBATHIBAHMSA LleMeHTa.
cAyuae arpeccHBHOR BOABI MPHMEHAOT MYHIOJAHOBEIH HIH KpeM-
sMHCTHIE HemenT, gobGapnas He Gojee 2% CaCly nume npH CKOpo-
[ duasTpannn ceeime 20 M/cyTKH.

" Ha npaktuke BEIGOp MapoK LEMEHTa H COCTaBa YCKOpHTEJeH CXBa-
TRIBAHHS paspeliaercsi NPoGHOH IeMeHTaIlHeil.

. BHTyMm3aunHs CKalbHBIX OCHOBAHHH NPOH3BOAHTCA 06BLIYHO
HarHeTaHHeM B CKBAXKHHBI PACNJIaBJIEHHOTNO GHTYMa C IOMOLIBIO HACO-
ca. Ma CKBaXKHHBI JKHAKHIl GHTYM [0 TPELIWHAM PacrpoCcTPamsercs o
T



cKagpHOMY MaccuBy. Takum ofpasoM,. GHTYMH3aLHsA CBOJAHTCH K Mexa-
HHYCCKOMY 3aNMOJHEHHI0 GHTYMOM TpPelUlHH H NYCTOT B nopoje. bHryM
XHMHYecKH GoJiee YCTOHYME, YeM LIEMEHT, No3TOMY OCHTYMHSAUHA Npej-
fIOoYTHTEeJIEHe® IMeMeHTAallHH He TOJBKO IpH I[MOBLINCHHBIX CKODOCTHX
OBHAEHHA Tp}"HTGBIJIK BOJO, HO TaKXe B cJyyae H3BECTHHAKOBOro OCHO-
BaHHA, B 0COOEHHOCTH KapcTOBOTO.

Burym GBHICTPO OCTEIBAET, 4YTO OY€Hb BaXHO B CJyYae IOB-
TOPHOTO YIILJIOTHCHHA CEKaJIbl YiKC nocjie MOOHATHA Hamopa.

F'MTHHH3AUHSA CKAJNBEHOrO OCHOBAHHA IJIOTHHBI BO3MOXKHa TOJb=
KO B Tex CJyyasfx, Korja npelyCMOTpPEHEI KOHCTPYKTHBHBIE MephI, [M03-
BOJIAIOUIHE NPH SKCIJIOATAUHH NJOTHHBLI TMOBTOPHTL Npouecc IJAHHH3A-
ueH. Kpurtuueckasd cKopocTh (PHABTPAUHH BOABI, NPH KOTOPOH IJIHHH-
‘34AlHA elie LLEJIECGGﬁP-‘EiBHEI, 3aBHCHT OT KauveCTBa CKaJIEl H NpHMEHAC-
MOH I'JIHHBI, BCJEOCTBHE HETro BOMPpoOC pa3pelldeTCHd Ha MecTe ONbITHRIM
myTeM,

Il rAMHH3ALHH ODPHMEHSIOT FPYHTHI C YHCJOM njacTHuHocTH 10—
20 npu Hagwuny He MeHee 209 rauEHCTBIX uacTHU, 4—6% mnecuaHbIX
i 70—759% nbIeBATO-HIHCTHIX (paKLHil. :

Hu oueHs TOLIHEe, HH OUeHb XHPHBIe TJHHDBL 1JI5 FMHHH3IANHH HE NPpH-
MeHsloTCSH, TAK Kak INepBuie He ofecneuuBaioT 3anoJHEeHHs MEJIKHX Tpe:
IIHH, 4 BTOPbie B CHJY CBOEH HHYTOKHOH BOMOOTHAaYH HECMOCOOHbLI Gbi-
CTPO 3amNoJHATH KPYHHBIE NYCTOTHI.

Jljas Jyuiiero NPOHHKAHHA TPYHTa B TOHKHE TPEULHHBI NPHMEHSIOT
A0GaBKy Kuikoro creksa (mo 39 Beca BO3/AYIIHO-CYXOro rpyHTa).
KoHCHCTEHIIHIO pACTBOpPA YCTAaHABJHBAIOT HA MECTe ONLITHBIM IYTEM.
HI]H HATHETAHHH B CKBAXHHBI TJIHHHCTOTO pPacTBOpad BOAd IO JaBJjie-
HHEM MOCTEMNeHHO OTIKHMAETCH H3 IPYHTAa H TPYHT OTKJAajbIBaeTcs B
nopax, TPEIHHAX H mycroTax ckaJjsl. [Tostomy aJisi nJOTHOrO saHOJHE-
HHS TPELIMH TJHHOM HeoOXOMHMO HATHETaTb PacTBOP NpH HaHOOJbLIIEM
BO3MOKHOM HaBJICHHH, NMOJJEpAKHBAA ero HEKOTOpPOEe BpPeMs Jlaxe noc-
e NpeKpauieHds NOTJIOIEH!s! PAcTBOPa CKBaMKHHOM.

CkpaKuHBl 1edecoo0pasHo pacroJyiaraTh Tak, 4roObl OHH Iepecexa-
JH MAKCHMAJBHOE KOJHYECTBO TPEIIHH.

Tnaposueproctpoit CCCP Beimyctua B 1942—1943 rogax TexHuue-
CKHE YCJOBHSI Ha IPOH3BOACTBO LEMEHTAllHH OCHOBaHMH (BbiI. V,
1943 1), Gurymusaunn  (Bbin. VI, 1942 r) u rass#sauun  (Bei. V,
1943 r.).

[Ipu cnaGom HecKaJbHOM OCHOBAHHH 3eMJIAHOH IJIOTHHBI, KOrAad
BO3HHKAET ONACHOCTH O0JBINOH ocaikH H oOpylieHHS OTKOCOB COOpY-
JKeHHs, oObIYHO NPHXOAHTCH paspellaTh BOMNPOC O TOM, BBIHYTH JH
cnabelii TPYHT HJH, OCTABHB €ro Ha MecTe, YCTPOHTH GoJiee MoJOrHe
oTkockl 3eMasHoil mioTHHbl, B npaktuke CCCP HaGiiofaercsi peui-
TeJIbHOe TArOTeHHe KO BTOPOMY NpHEMy, TaK Kak BbleMKAa € BOAOOT/H-
BOM 2aMejJsieT NpoH3BOACTBO paboT.

ITpi HecBAsHBIX puixabix rpyHTax ocrosanus B CIOA s 1941 roay
yeMnelHo HpPHMEHEH B3PLIBHOH MeTOJ VINIOTHEHHs IPYHTOB, NO3BOJHB-
IiHiT H36erHyTh yBejauueHus oGbeMa paboT HA ycTpoHcTBO GoJiee 1oJo-
FHX OTKOCOB IJIOTHHBI M BHECIIHil B TNPOEKT H MNOCTPoiKY GOJBIIYIO
crnpefeneHHOCTD. -
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Sapagel AHHAMHTA BecoM B 3—3,5 Kr KaxIblli NOTpyAaJjich Ha Iay-
OHHY 4—5 M HHMKE JHEBHOH MOBEPXHOCTH I'PYHTA B PACCTOSHHH 5—6 M
ofiiH oT Apyroro. OJHAKO B KaM[JOM KOHKPETHOM cJyuae HeoOXOIHMO
ONBITHBIM IYyTeM HAHTH Bec 3apsaga, paccTofiHHe MeXIYy 3apagaMH M
TAYOHHY TOrPYKeHHSs.

YKaszaHHBIM cnocobDOM VIJIOTHEHO OCHOBAHHE 3eMJSHBIX INJAOTHH
Gpanxaun Dosc u JlsHHCOH.

Cnocob okasancst sKoHOMHUYHBIM (12 UeHTOB Ha oAHH KyOHueckHii
METP PBIXJIOTO PYHTA), obecrnevyHBaloiHM YA0BJEeTBOPHTENBHOE VILIOT-
HeHHEe rpyHTa (HanpuMmep, ot &, = 0,95 mo =, = 0,80), ¢ pe3skHM noHH-
HEHHeM MpPH 3TOM BeJKUHHbI KOo3(HIUHeHTa (PHILTPALHH TPYHTA B roO-
PH3OHTAJIEHOM HANPABJCHHH BCJSJCTEHE HAPYUIEHHA CJOHCTOCTH
rpyHTA.

Jns monHoro yemexa HeoOXOAHMO, YTOOB IPYHT GBI PBHIXJBIM, He-
CBASHBIM (MEJKHI MecoK ¢ HJIOM HJIH He3HauYHTENBHOH NpHMechio I'JiH-
Hbl) H HACHI i€ HHBIM B O Ji Ol

YIAOTHeHHe OCHOBAHHS TJIOTHH YBEJHUMJIO YroJ BHYTPEHHEro Tpe-
HHS FPYHTA, 4YTO INO2BOJIHAO 3alpOSKTHPOBAThL TeJJO NJOTHH HODPMAaJbHO-
ro npothuas («Proceed. Amer. Soc. Civ. Eng.», May 1941).

F'napa Il

FAYXHE 3EMJIAHBIE YYACTKH IIJIOTHH U 3EMJIAHBIE
MNJIOTHHDBI

B macrosuieit rmase paccmoTpen Bompoc o6 HCMOJNB30BAHHH MECT-
HBIX SEMJHCTLIX TPYHTOB [Jisl YCTPOHCTBA TeNia NMAOTHHEL. PoMb 3THX
MaTepHaJoB B rHapoTexHHUYecKoM crpoHTeascTBe CCCP BechMa BeJH-
Kd, TAK Kak NpHMEeHeHHe HX [JaeT SKOHOMHIO LeMeHTa H MeTaid H
Pasrpyxaer TPAHCIOPT, T. €. B KOHRYHOM CYSTE CHOCOGCTBYET YCHIE-
HHIO TeMIIOB HHIYCTPHAJH3AUHH cTpaHbl. B BocCTAHOBHTENbHBI NepHoj
PDJb MECTHBIX MaTepHaJoB emie Oojsee nophlaercd. Ecaw B TeueHHe
MEPEBIX JIeT SKCMAOATANHH 3EMJAHOH NMJAOTHHLI BHHMAaTEJBHO CJEIHTH
33 ee cocrodHHeM, Ge3 npoMenJeHHA NpHOeras K peMOHTY, OHA CTaHO-
BHTCH BeYHEIM COODPYIKEHHEM, He BLI3LIBAIOIIHM JONOJHHTCJLHEIX HAa-

- Baiogenuii 1 aaTpar.

Cihepa npHMeHEHHA 3eMJIAHBIX NJIOTHH

Fayxue semashble yYacTKH NJOTHH, YCTpaHBaeMbie Ha JiOOBIX TPyH-

TaX OCHOBAaHHs, SABJAIOTCA OObLIYHO GeperoBbLIMH YYaCTKAMH MPOMBIII-
" JIEHHBIX IJIOTHH TPH HANHYHH JEepeBsiHHOro, GETOHHOI'O HJIH Kejesobe-
. TOHHOTO BOAOCJIHBA B pyclie pekH (puc. 3).

IIPH TIUCTIJ‘DﬁHE nJaoTHH KaHana Mocksa—DBoara aeMJaHas NJI0THHA

- HALLJIA NpHMEHeHHe B JIEBATH cJayuaax us TpuHaauatd (709%). Oauako

H B OCTANBHBIX HQEeThIpEX CJIYy4adax 3eMJId YCHEUIHO HCOoJL30BaHa Oaf

Cosaannsa OeperoBbix yuacTKOB MJOTHH. BeToH npHMeHsiercsl npeHMyle-
g CTBEHHO JIHWbL HA BOJOCJHBHBIX YYacTKax, I/ie NpH IKCIJIoaTallHH MJI0-
. THHBI cOpacbiBaeTcd MaBOJAKOBasi Boga. YacTo yoTpaHBalOT BOLOCJHB
B Oepery, uro o6bIYHO HMEeT MECTO I[pH HeDOJBIIHX pacXofax peKH.
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Torna TajbBer NMeperopakKHBaioT 3eMJIAHLIM TEJIOM IJIOTHHBL. B raxom
cilyqae TOBOPAT, YTO COOPYXKaercs seMmJjsinasds NJAOTHH a. Opna-
KO H 31ech AJS yCTpoHcTBa BOJAOCJHBA HYXHbI NPHBOSHBIC MaTepHabl:
LleMeHT, MeTasyl HJaH jaepeBo (puc. 4). -

Takum obGpa3om, MO CYHNIeCTBY, HAET peib O Gonbllell HJIH MeHbIIeH
poJIH SeMJIH KakK CTPOMTEJbHOIO MarepHaja JJis YCTPOACTBA MNJIOTHHEL
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Puc. 3. MNaan naotuus Kerywm (Jlateuiickas CCP)

Bos:HkaeT BONPOC, YCTPAHBAIOTCHA JIM MJOTHHBI 3eMJIAHBIE TOJBKO H
I'PYHTOR.

Cayuan ycrpoiicTBa 3eMJAHBIX [JIOTHH Oes ynorpebieHHa Aepesa
GeToHa W xene3ofeToHa HM3BeCTHBI H HMEOT MeCcTO IpH CO3[aHHH H
GOJILIIMX CeJLCKHX TPYOB, OTKYAa NaBojKOBas BOJAAa aBTOMaTHUCCKH
yAAJdgeTcs no KaHape, HAYIIEH B Gepery, B 00X0J TeJa IJOTHHEL Ta
KOfi THI CeJbCKHX TJOTHH OKasaJicfl, KaK I10Kasall OnblT HX 3JKCNJiod
TallHH, HaHnOoJiee HALCKHBIM. ' "y

C ysenuuenneM Macmiraba COOpPYIKEHHS TaKOH NMPHMHTHBHEIH, H
IpH MAJBIX PACX0Jax BecbMa HajleXHblH, BOJOCJHB YCTYNaeT MECTO BO:
AOCAHBY M3 jepepa, GeToHa HiH Kesie300eTOHA, XOTA B OTAEJLHBLIX CIY
yasx He NPeKPAlIalTCs MONbITKH MPONYCKaTh BOXY uepes rpeGeHb seM
JIAHON TJIOTHHBI TIPH CJOXKHOI 0GJeJKe HH30BHIX OTKOCOB OeTOHHbLIM
MacCHBaMH. '
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- B sapyGesHbix cTpaHaX riyxue y4acTKH INIOTHH 0OBIYHO BO3BOIAT-
. CA K3 TOTO K€ MaTephaja, U3 KOTOPOro CTPOMTCH BOJOCHHE, T. €. HZ
GeToHa u JKeje300eToHa, pexe H3 Jepesa. Ato obbACHASTCH pasHHLIeH
| SKOHOMHYECKHX YCJIOBHH 3apYOeHHBIX H HalIHX. B CCCP rakoe pelue-
| HHe BO3MOXKHO JIHIIL B CIyuae, KOria rJAYX0H YyUacTOK BechMa MaJj no
CpaBHEHHIO C BOJOC/JHBOM, HIYIUHM C Gepera no GOepera, TaK 4TO

" HET JOCTATOYHBLIX OCHOBaHHIl NPHHHMAaTh CMeliaHHoe peienne. Ilpn

Puc. 4. [laan szemaspol naoTHHEE © OGEperoBeM BONOCHHBOM
H BOAOCTIYCKOM

'
u

! Bo3BeleHHH COOPYXKEHHs M3 PA3HBIX MAaTepHaJIoB OHO NpPOHIrpaJo Gt

! B apXHTEKTYPHO-XYAOMKECTBEHHOM OTHOLICHHH.
[Hocaeanee 06CTOATEALCTBO OCOOEHHO BaXKHO JJA KPYNHBIX MJOTHH.

. 2. Jlpa pasauuHbIX Coco0a BO3BEJEHHH 3EMJAHOrO TeJa MJAOTHHDL.
I KoHCTpYKIHA HACBINHOH MJAOTHHBI

' Semasnoe TeJ0 IVIOTHHLI BO3BOAMTCS OJHHM W3 IBYX crnocoboB:
HyTeM HACHLIKH CJOSIMH TPYHTa M3 KapbepoB, CMauHBaHH:i TPyHTa H
|JILIOTHEHHS! er0 KATKaMH HJIM 3Ke NMyTeM HaMblBa ero B 3KHIKOM COCTO-
SHHE B TeJ0 MIOTHHBL, B mepsom ciyyae seMmJsHas MIOTHHA Ha3blBALCT-
¢ HAaCLIMHO, Bo BrOpOM —H a MBI B HO M.
. s yerpoilcTBa HACHITHON IJIOTHHBI NPHMEHSIOTCS CaMble PasiHi-
HBIE ChINydHe H CBA3HbIC TPYHTHI, YKJa[biBacMbie B COOTBETCTBYIOULHX
Mectax mpoduas MJAOTHHEL.
- Opnaxo npu Mo6LIX 06CTOATe LCTBAX CJELyeT CTPEeMHTBCH MOJy-
‘yuTh HaHOOJee MJOTHBIH TPYHT B Tele MJOTHHBI, OOecneuHBalomHH
HAHGOJBIIYIO YCTONYHBOCTH COOPYMKEHHs, a CJeNOBATEJNbHO, H MHHH-
§ MajbHble pasMepbl NpoQuaa MIOTHHLL. Ato pgocTtHraerca nojalGopoM
11



rpyHToB, Jleso B TOM, UTO Ka;KJAOMY TPYHTY OTBeUaeT ONTHMAJbHas
BJIAXKHOCTb, NPH KOTOPO# OH MOMKeT ObITh YMJIOTHeH B HanGOJbLUIeH
crenenn. OAHAKO CVIIECTBEHHO Ba)KHO 3apaHee 3HaTh 06beM noTped-
HBIX YCHJMIE Agsa 3Toro ymioTHeHua. Yem Godbuie TpeOyerca STHX yCH-
JHi, TeM MeHee MPHTOAEeH TPYHT JJs YCTpoicTBa COJNHAHOM H OTBET-
CTREHHOMH TJIOTHHEL 34aBeJoMO MpeanouTHTEJNbHbI TPYHTHI, KOoTOpbie OY-
AyuH ynaoTHeHL 6Ge3 ocolbIX YCHJHI NPH BJAaMHOCTH, Ha 2—3 Y% 00Jb-
nieff MM MeHbIlell ONnTHMAJLHOI, He CHJIBHO TEpAIOT B CBOSH MJIOTHOCTH,
4 CJICJOBATEJBHO, H B CONPOTHBJEHHH CJABHrY (T. e. B YCTOHUHBOCTH),
H, HA0BOPOT, MAJIOMPHTOAHEI MPYHTLI, B TeX e YCJOBHAX pe3ko yTpa-
YHBAIOIIHEe B NJOTHOCTH (M B ycroiiunBocTH). Tak, Hago NpH3HATE XO-
POIIMM TPYHT, HMEIOIIHI MpH ONTHMaJbHOH BJAYKHOCTH B 319% Bec
rpyHTOBOro ckesera B 1820 kr/m®, npu Bla)KHOCTH e Ha 2,50 MeHb-
meit — 1750 xr/m3, a Ha 2,5% Goubteit — 1760 kr/m® #H, HaoOopoT,
MAaJONPHrOAeH FPYHT, HMEIOUIHH BeC TPYHTOBOro CKeJeTa 1700 Kr npw
ONTHMAJbHON BJakHOcTH B 369%, 1400 kr npu Baaxuoctd Ha 2,5%
mensiieii u 1600 Kr nmpH Bjaa:KHOCTH Ha 2,59, Goaepueii. Taxoii rpyHr
HAA0 VIUIOTHATL TPH MOBLIIEHHO M0 CPaBHEHHIO € ONTHMAJbLHOKH
BAAMHOCTH, 4TOOBl VAEp:KaTh YAOBJIETBOPHTEJNBHYIO IVIOTHOCTE €ro
(a cjefoBaTe/bHO, H YCTOHYHBOCTH) NMPH KOJIEOAHHAX BJAKHOCTH, HE-
H36e#HbIX MPH NMOCTPOHKE,
CrenoBaTeJbHO, Mepej MOCTPOHKONH Haj0 HAHTH KPHBYIO H3MCHEHHS |
Beca IPYHTOBOTO CKeJieTa B OJHOM KYOHYECKOM MeTpe YIJIOTHeHHOro
rpyHTa B 3aBHCHMOCTH OT BJIAXKHOCTH, TIPH KOTOPOH NPOH3BE/I€HO YILIOT-
HepHe. ITo sToil KpHBOH MOMKHO HAHTH HE TOJBKO ONTHMAJbLHYIO
BJIAZKHOCTH, HO H TPAHHIE JONYCTHMOTO H3MEHEHHs ee NMPH IMOCTPOHKE.
B uacTHOCTH, B HallleM NpHMepe IPYHT NPHAETCH YKATBIBATE HE NPH ON-
THMaJIbHON BJAXKHOCTH, a NpH BJAa)KHOCTH B 37,5%. MOMHO yTBEpH:
[aTh, UTO NPH BJAMKHOCTH I'PYHTA, GIH3KON K €ro MaKCHMaJIbHOH MO- "
JeKyJIspHOl BIAroeMKOCTH, PPYHT HaXoAuTcs B HauboJjee yrnoboobpa- 1
GaTHIBAEMOM COCTOAHHH. :

K comanenHio, BCTPEYAIOTCA CJy4aH, KOTja 3a OTCYTCTBHEM yIOB-
JeTBOPHTEJNBHLIX TPYHTOB IPHXOMHTCH HCHNOJbL30BATh H MaJONPHrOA-
upie. Jlake Tollas ¢ymnech, ¢ TPYAOM Mojjammasics oGpaboTke, H Ta
Moxer ObITh HcnoJdb3zoBana. [IpHw 3ToM HANO JHIIE NMOMHHTE O POJE
coTpAceHuil B pafoTe HAChIEHHBIX BOLOH OTKOCOB HeCBF3HBIX FPYHTOS
¢ Manoii Bojooraaued, yKJalbiBas 9TH IFPYHThl HEe K OTKOcaM, & B
HEeHTpaJbHOH YacTH NpothHNA H YCTpaHBas y OTKOCOB IPH3IMKI VCTOH-
YHBOI'O TPYHTA. }

C moMouibio BHOPATOPOE MOJKHO MOBCCTH M TNblIEBAThIH IECOK- A0
naoTHoro cocrosHus. [lo BoaMoxHOCTH HAA0 H30eraTb NPHMEHEHHM
rpYHTOB ¢ oO0HJIHEeM OpPraHH4eCKHX OCTaTKOB HJH pPacTBOPHMBIX coneil.
B cayuae kpaiineli HeoGXOIMMOCTH HX CJeAYeT HACHINATH JHIIL B BepX-
Hell YACTH HHM30BOrO OTKOCA, T. €. TaM, IJie FPYHT He HACHIIleH BOMOH.

[IpH coaepxKaHuH pacTBOpHMEIX coJjefi cbime 10% rpyHr Halo
CUHMTATH MAJIONPHIOAHBIM JIJI TPHCOTOBJIEHHS H3 HEro Tejia MJIOTHHLL
OpHako NpH NoJHBKE IPYHTa B Kapbepax BO BPeMs MOCTPOHKH MOMKHO
CHJIBHO CHH3HTH NPOLEHT COAEpXKaHHs PACTBOPHMBIX COJICH,

o'




. [lpu BO3BEACHHH 3eMJISAHBIX IJIOTHH CHHMAIOT PAaCTHTE/bHLIH CJIOM,
YAAAAIOT ¢ KOPHSIMH KYCTBI, HOPbl FPBI3YHOB TIIATEJLHO 3a/€JBIBAIOT

BA3KHM CYTJIHHKOM.
~ Bropouem, oT 3THX OOLIMX MPaBHJ HeH30eXHbl OTCTYIJCHHA. Tak,

B sKcnepTHON NPAaKTHKe aBTopa BeTperwics cayuaii (1934 r.), xoraa B

FEESesy BOTLas

Pue. 5. ConpamenHe 3eMAAHOH NAOTHHE C OCHO-
paHHeM H ¢ OeperamMu

'OCHOBAHHH 3ajeraj Ha GOJILLIYIO TOJILY BSISKH [JIHHHCTO-HIHCTHIH
" [PYHT ¢ O6HIHEeM HepasJoXKHBLIETrocs TpocTHHKA. IlpelcTodno Bo3Be-
. CTH BecbMa OTBETCTBeHHYIO TIUIOTHHY Harmopom B 10 M. OueBHAHO,
| HEJb3st OBIIO PEKOMEHIOBATH CHATH PACTHTEJbHLIH CJOH Ha TOJLIHHY
i0 . [InoTHHA BO3BefeHAa Ha VKAa3aHHOM TpyHTe H GJIaronojyvyHo pa-
- Goraer no cux nop (Manbiuckuit kawan). Pabora nponspognjiach B
oOLIgHOM Mopsake, 6e3 NMPHHATHS CHeNHaJBHBIX Mep IJif YIJIOTHEHH:
TPYHTA OCHOBaHHsI.
- OcHoBaHHe W CKJOHbI TJIOTHH YCTPaHBaIOTCH 6e3 BepPTHKAJbHLIX
- yeTynos (puc. 5) Bo H30exaHHe IOSBJICHHS TPElLHH (puc. 6), Bui3biBaE-
MBIX Pa3HOil BeJHUHHOI OCAaJKH IPy@iTa Ha COCEJIHHX CTyneHsx o0-
. JEJIKH.
" ToJliHHA CJOEB IPYHTA, HACHINAEMEIX B TEJO 3eMJAHOH NJIOTHHEL,
- Gepercs B 15—25 cM B pHIXJIOM COCTOSIHHH, B 3aBHCHMOCTH OT poja
| PpyHuTa, BLICOTBL TJIOTHHH,
- MECTA YKJMaJKH CJOEB H CHO-
- cofa uxX ymjaoTHenHs. [aunn-
~ CTHIl PPYHT B IJIOTHHAX 3HA-
. YHTEJABHOH BHICOTH B HAKHHX
CHOAX HACKIMASTCH TOJILHHOM
- 10 15 cM, B BEPXHHX CI0AX—
no 20 u jpame 25 cm. llec-
YaHLIe FPYHTH, KaK MaJOCHH-
‘MaeMbie NpPH CTaTHYECKOH Ha-
Tpy3Kke, HACHOAOTCA  TIPH
00HJALHOH NMOJHBKE CJOSIMH B
25 cMm H GoJee.
. Upeamepnas TOMINMHA HA-  Puc. 6. Tpemuusl npu HENpanHALHOM conps-

'CHOAEMHX C/J0€B BH3HBAET MEHHH C OCHOBAHHEM

g&gﬁmym OCagKy Tesaa IJIO-
f"r“hm H, KaK CJeJCTEHe, MOABJEHHe TPEllHH B TeJie MJIOTHHEBI, ONdCHLIX

* JLs WEJOCTH COOPYIKEHHH. |

- Ilpu To/nuuxe CJ0€B INIMHHCTOTO IPyHTa B 15 ¢M M He3HAYHTEJLHOH
| CHUMAEMOCTH OCHOBAHHA ocajka OGBIYHO He MPeBOCXOAHT OAHOrO
a8 13




npoleHTa BhICOTEl coopyxenus. IIpH pasiHYHBIX TpPYHTax B TeJe IJO-

THHBl H B OCHOBAHHH €€ OCaJKa 3eMJAHOH IJIOTHHBI, KAK MOKa3aJ ONbIT, |

nabaofLaeTcs B Npeaenax oT OAHOrO A0 LIECTH NPOIEHTOB.

KoMKoBaThlii TPYHT pa3GHBAIOT MeTaJUIHYECKHMH 3YObfMH OODOHM
Ha MeCTe YKJIAaJKH M JOMOJHHTENbHO PpaspbiXJIAIOT MpPH TNOJHBKE [0
YKATKH, YTOGLI NpH NPOXOJe KaTka He TPOHCXOAHJIO NPOAaBJIHBAHH
CYXHX KOMKOB B TPYHT H Ghiia Obl ofecreyeHa MOHOJHTHOCTL  TeAa
MJAOTHHEL.

Crenelb YNJIOTHeHHS CBS3HOTO TPYHTa AOJIKHA OblTh TaKOBA, HTO-
6b B OJHOM KyOHUECKOM METpe NJOTHHbl TPYHTOBBLIH CKeJleT BEeCHJ He
meree 1,50—1,55 T.

[To xony paGoThi ¢ Kaxaoro caos Gepyrcs MpoObl LHIHHAPHYECKH:
Mu npHGopamu, 06Ma3sbpiBaeMbIMH C BHYTPEHHEH CTOPOHEI onexHadTou
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Puc. 7. Tunsi peOpHCTEX KATKOB

10 MOTPy’KeHHsl B TPYHT. YIOBJETBOPHTE/BHBIC DesyJbTaThl AAeT Ky-
cok TpyOu d = 15 cM, BblcOTOM 8 CM, MpH TOJIIHHE CTEHKH B 1,5—
9 ymm, OaHH KOHell LHJAHHApa Hago obaenaTh B BHAE HOXa MyTeM yaad-
JIeHHs] MeTaJJla ¢ BHellHeil NOBepXHOCTH LHJHHApA. BuicymenHoie 06-
pasubl B3BElIHBAIOT, YTO M ABJSETCA KOHTPOJEM KadecTBa paGor.

[IprMeHeHHe KAaTKOB ¢ TJIafikoH Hapy»KHO# MOBEPXHOCTBIO TEM Me-
Hee pallHOHAJLHO, yeM GoJblie TOJIHHA YKATbIBAEMOro cJIof: IJaiKue
KaTKH yTIOXKAT FPYHT TOJBKO € MOBEPXHOCTH. JTHM Gb110  BHEI3BAHO
nipuMeHeHHe PeOpHCThIX KATKOB HECKOJBKO JIeCATKOB JIET Hasal
(pHC. 7).

B nocsenHee BpeMA HAa CMeHY pPeOpHCTBIM KATKaM TMOSBHJIHCE 1HH:

[OBBle KaTKH, paiouiHe HauGogbuiHi s¢dext. IlInnopsie KaTkuH ¢ ycne-

xoM Obiiy npuMenensl Ha Yupunkcrpoe (Cpenuss AsHs).
[Mocse npoxoja IIHNOBONO KaTKa HET HEOOXOAHMOCTH B3PBIXJATH

MOBEPXHOCTL CJIOS: OHA Y3Ke HerJiajkasih H TMpHToAHa JAA YKJIaAKE

Hoeoro ciosi. 1llunel KopaHble, npuBapeHHsle K OGapaGany. HyxHyio
CTENeHb YIJIOTHeHHs MOMKHO TOJYYHTh, BapbHpYs Harpysky kartka. Ka-

tok Yupunketpos secun 1500 kr, ¢ Harpyakoi meckom — 3000 kr, nas-

JenHe Ha rpyHr — or 9 no 18 kr/cm? (puc. 8).
YMepeHHo yCTOWUHBBHIE H MaJONpOHHUaeMble TPYHThI BCerja mpef-
MOYTHTEJLHBI NPH YCTpofiCTBE NJIOTHH MaJIOif H CpefiHeH BLICOTHI, TakK
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KaK OHM AAKT JOCTATOYHO SKOHOMHBIH MPOQHJb IJIOTHHE (KpyTbie OT-

 KOCHI) H OTJHYAlOTCH HHYTOXHON duasTpauueir. OTciona — WHpoOKoe

~ pacnpoctpaHeHHe BASKHX CYIVIHHKOB B 3€MJIAHBIX TJIOTHHaX.

- HepocraTouHas MOILHOCTb KapbepoB CYIJIHHKA BRIHYXKIAeT YCTpau-
BaTh H3 HEro JIHLIL HAMOPHYIO NMPH3MY (3KpaH);, K Hell MPHMLIKAIOT MPH3-

Bokofio Gud

R .

Puc. 8. lllunosoii karox YnpuHkcrpos

E
: HH H3 CyneCH, Mecka H rpaBH#A, Yepe3 KOTOpbie JErkKo NpoXoidHT npo-

~ (HabTpOBaBIIas BOja, BCJAENCTBHE Yero HH30BONH OTKOC
".' pcraercs cyxum (puc. 9). Hemocrarounas }rcmuqnmc'rh CyT-
- nuekoB (9 < 18° 1 ¢ <0,20 xr/fcM?) npH 3HAYHTEJNBHON BBICOTE IJIOTHHbI
HBes1a Gbl K BecbMa MOJIOTHM OTKOCaM TJIOTHHEI, T. €. Bhiapaja Ol
timw{:ﬁ o6beM pabot. [TosTomMy fJis BLICOKOH NMJIOTHHBI BHITOJAHEE [10-
:!4' CTYNHTE HHAaYe: B NEHTPAJBHOH YacTH npodH/s yCTpaHBAeTCs AP0 H3
51= CYINIMHKA, pOJb KOTOPOro JiHUWb NPOTHBOGHJIBTP AN HOH-
} ‘#Has, ac COKOB pa3aMelaloTca NMpH3MBI GoJiee npoHHLaeMbelx H GoJee
i YCTOHUYHBLIX TPYHTOB (CHApYKH —IeCUaHO-TPABEJHCTEIE TPYHTE, HMEIH-
m.ua GOJIBIIOH YroJl BHYTPEHHEro TpeHHs, Hanpumep, no 40°).
- Yewm Beime noTHHA, TEM ecTeCTBEHHee nepexoj Kk npodumo ¢ si-

.;:,1 :mn'l H3 CYIJIHHKA {I‘JIHHH} OT MpogHIA C 3KPAHOM, TaK Kak ¢ yBeJaHye-
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HHEeM BLICOTHI NJIOTHHEI YroJl €CTECTBEHHOro OTKOCa CYIJIHHKA najaer,
4TO BHISbIBAeT noTpebHoCTh OoJiee MoJiororo BepXOBOTO OTKOCA INIOTH-
HbHI, T. €. IPHBOAHT K HE3KOHOMHUYHOMY pelleHHio. Mexay Tem, ykia-
AbIBAA CYIVIHHOK B cepejiHHe npo(His, MOXKHO HCIOJb30OBATE ero NnoJo-
AHTeJIbHBIE KayecTBa (MaJyl0 NPOHHIIAEMOCTh), OCTABAAChE NpaKTHYeC-
KH BHe BJAMAHHA ero OTpPHIATE/JBHOTO KauyecTBa, T. €. MaJIOH yCTOHYH-
BOCTH.

[penensHan BLICOTA COOPYIKEHHs, NIPH KOTOPOH pallHOHAJleH OTKas
OT IJIOTHHLI C 3KPAHOM, ONPEAeNsieTcs 3KOHOMHYECKHM aHaJIH30M, OcC-
HOBAHHLIM HAa CPABHEHHWH YIJIOB BHYTDEHHEro TPEeHHA H  CIeNJieHHs

a0

=
o
=

ey eenamnas

Puec. 9. TMaotuna xkanaaa Mocksa—Boara

CYIJIHHKAa H yrJa BHYTPEHHero TPeHHS FPYHTOB BHEIIHHX TIPH3M B KOH-
KypHpyoleM BapHaHte (cM. § 3 Hacrosiuedi ruaasbt).

CTOMMOCTE T€X H IPYFHX IPYHTOB Takie NOJKHA ObiTh YUYTE€HA B
KOHKPEeTHEIX MecTHBIX ycjoeHax. Ecau nnas ycTpoicerea Tesla 3eMJISIHOMH
NJAOTHHLEL HET HHYEro Kpome necka, 1o (GUALTPAaIHOHHLIE MOTEPH OLLYTH-
TeJbHO YMEHBUIAIOT, YCTPaHBasl MOJOTHH HH30BOH OTKOC IJIOTHHEL.

B cayuae cKaJHCTOrO OCHOBaHHA JYYIUHX PE3YJbTATOB MOMKHO JO-
OGHThCs, cHabKad TENO IJIOTHHLI HenpoHHiaeMol aHadparMoH, sajaebl-
BaeMOH B CKany.

Ecan Teno NJOTHHLI MaJONPOHHIAEMO, a4 OCHOBAHHE CHJLHO IIPOHH-
aeMo, TO NepecekaloT OCHOBaHHEe 3yO6oM (3aMKoM), oONycKaeMbiM 10
MJOTHOTO MaJonpoHHIlaeMoro rpyHra. Takum obpasom, nelilb yCTPOHCT-

Ba aapa adadparMbl—yMeHbIIEHHe [MOTEPH BOALI 4epe3 TeJo IVIOTHHL,

HeJik yeTpolicTBa 3aMKa — YCTPaHeHHe 3HAUHTEJBHOH IIOTePH BOLW,
(PHALTPYIOLLEH B OCHOBAHHH. -

IMpu crpoutenscTBe kKanana Mockpa—DBosra Geiil npHMeHeH HOBBIH

npHeM [Js yMeHblIeHHA (HALTPALHH BOJbI 4Yepes necyaHoe TeAo NJo-
THHBI — MOJHBKa CcJos [IecKa He BOJOH, a CMeChli0 TJIHHEI € BOJOM,
¢ GopoHOBaHHEM- M YKaTKOH CJIOGB B LeNAx NoJyueHHs Oojee HJH
MeHee OQHOPOAHOrc COCTaBa Teda MJOTHHLI C PEe3K0 YMEHbIICHHBIM

MMopuctocts, % Kegp CM[CEK. JapA Yy4YacTHO I'VIHHHCTHIX YacTHI.
[Tpu nocTpoiike coOpyxeHHH Ka-

ﬁ E:{ﬂﬁ]iz Hana Mocksa—Boura OblaiH HCNOAB-
Eﬁ:ﬂ ﬂiﬂ}ﬂﬂ 30BaHblI NMeCKH, KOTOpbIe NPH NMOJIHB-

Ke M YIJIOTHeHHH HX B JabopaTopHH
[ajJH ciaefylOLHe noKasaTemw: =
16
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. [0 HH30BOMY OTKOCY, ONEpPHOBKa H T. J.

[ToanBKka 3THX NMECKOB CMEChIO BOJABLI C CYIMJIHHKOM (BCEro JiHIh
OJHH rpaMM CYXOro CyrjJHHKa Ha JBECTH rpaMMOB BOJbLI) mNpHBEJa K
Lpyroii XapakTepHCTHKE MMECKOB, 3 HMEHHO:

ChepopaTe/bHO,  KO3(HIHEHT

umTpaunn A, nonusuics or apaxn-  Iopucrocrs,

Ko cufcex.
IaTH JO CTA pa3 [MPH HHYTOXKHBIX % o
pacxopax CyrJHHKa, KOTODBIH B
£TONb HeOOJBUIOM KOJHYECTBE MOY- 24 0.0001 100
TH BCEria MOMHO JOCTABHTH HA
Mecto pabor. 29 L0000 1540
HHI0 KOHCTPYKUHH JaHadparm, oT-

METHM HeoOXOQHMOCTE 3alllHThI C¥-
FJAHHKOB OT MOPO30B NYTEM MNPHKPHITHS HX NECUAHLIMH NPH3MaMH Ha
TOAUWEHY 2 —3 M, B 3aBHCHMOCTH OT KJIHMATHUYECKHX yCJIOBHH
(puc. 10).

OcraeTcs YKPenHTh OTKOCH MOIleHHEM KDYNHBIM KaMHEM [0 CJOIo
FpaBHs M fecka, yTo ofecneynBaerT COXPAHHOCTb HX HAa HEONPEJCJCHHO
Goabmioe uucao Jjer. CrpeMmieHHe YMeHLUIHTbH TEepPBOHAYAJNBHBIE 3d-

Puc. 10. 3ampra cyriHHKAa OT MOpO3a
TpaTel mobyxxaaer npuMeHATh Gosee nelieBbie CrOCOOb: Moces TPaBbl

Yem Bhillle MJIOTHHA, TEM HYKHee APEHa) HH30BOH 4acTH MNPOMHI,
4106k HH30BOI OTKOC paGoTat B Gosee BBICOJHEIX YCJIOBHAX, T. €. 0e3
BO3AENCTBHS (PHJBTPALHOHHEIX BOJ, YXYAUIAIOUIHX YCTOHYHBOCTL OTKO-
ca. J1as 3Toil LejH BEICOKHE 3eMJsHble IIOTHHbI B HH30BOH YacTH MpO-
HA7 BO3BOAATCS H3 TPYHTOB CHJBHOH BOAOOTAAYH, WTO NPHBOLHT K

. OCYIIEHHIO BCell HH30BOI YacTH MPOMH/IA TVIOTHHBL H O3BOJIET YCTPaH-
. Bath HM30BOi oTKOC Gojee KpyThiM. Teso MIOTHHBI NMPH 3TOM MOJY-

aeTCHd SHAUHTENBHO MeHbUIero obnema.
B npefropHbiX MeCTHOCTSX HepelKO BCTPEYaIOTCs Kapbephbl HeheHH-

| CTO-TPAaBeJHCTHIX IPYHTOB, B CYXOM BHJIE MPOHM3BOMSUIHX BreHaTJICHHE

BEChbMa MAOTHBIX rpyHTOB OGjaarogaps OOJBIUOH BeJIHYHHE CLENJICHHH.

Tlpit HachimeHHA HX BOJAOH KapTHHA PE3KO MEHAETCS: TPYHT CTAHOBHT-

08 MajnoBsiakuM, nouTH cunyudsM. [Ipm ouenke YCTOHYHBOCTH TaKHX

- FPYHTOB Hajlo npexje BCEero BBIACHHTE, 3AaMOJHAET JH MeJJKO3EM BCE

MOPLEL B TPYHTE H OcTaercd JIH OH B H3DbITKe HJH, HaobOPOT, HE BIIOJIHE

' sanogmser nopbl. B mepBoM ciyuae YCTOHYHBOCTb TIPYHTZ B IEJOM

onpefensiercs riaBHbiM 06pasoOM YCTOHYHBOCTLIO MEJKO3eMa, T. €. BEJIH-
YHHAMH @ # C IPYHTa, HACHIIIEHHOrO BOAOH, BO BTOPOM Ciydae YCTOH-

_2 H, H. Anucumon 17



YHBOCTH TPYHTA B ILEJIOM ONpPeAelsieTcsl CKOpee YCTORYHBOCTBIO JKeCT-

.

KOro Kapkaca, T. €. YIJIOM BHYTPEHHEro ero TpenHs. 3TOT YroJ HOuTH &
. paBeH YIJIY eCTeCTBEHHOTO OTKOCA IpyHTa 6e3 Mefko3eMa (HEeCKOJBKe |
MeHBIIe ero 6Jarofaps cMasbiBalolleMy JeHCTBHIO MedKo3ema). 1
B Wrore rpaBeJHCTO-UIeGEHHCTHIH FPYHT MOMKET OKA3aThCid BeckMa
VCTOHYHBBIM, HO MOPHCTLIM (CYNecuYaHblH MeJKO3eM He 3anofiHAeT nop) |
HJH MAaJIONPOHHILAEMBIM, HO MaJOYCTOHUHBBIM (H30OBLITOK CYNEecuasHore &
MeJIKo3eMa). : )
[MepeiigeM K Bonpocy 0O KOHCTPYKUHH- AHadparm. g

B cayuae cKaJHCTOro, OCHOBaHHA TVIHHAHAS (HJIH H3 BASKOTO CYIJ/iiE-
xa) nHadparMa CONpAFaeTes ¢ OCHOBAHHEM € NOMOILBIO GETOHHOTO (yH-
naMeHTa, noJyuaiouiero oco6yio gopmy. Ilpu sTom auadparmy rofo-
BAT C HCMOJL3OBAHHEM MECKa M TPaBH#A, ¢ TuUlaTejbHeHIlIAM TpaMboBa-
HueM (caosamu no 8—I10 cm TONUHHOH). i
Ecan ckana sajeraer Ha HeKoTopoii rayOuHe, To jAHadparma nepés
XOOHT B 3aMmok (3v6). OnHako B CCCP o06blyHa 3aMeHa TAKHX JIHAS

Puc. 11. Mpoduas CHapaHcKO 3¢MIAHOH NIOTHHE

diparM SAPOM H3 cyrJHHKa (GoJiee TOJCTLIM, HO ObLICTPEe BBINOJHIE
MBIM ). 3
~ Bonpoc o pacyere [POYHOCTH GETOHHBIX H KeJe300eTOHHBIX JHd-
(hparM Ha CKaJHCTOM OCHOBAHHH A0 CHX NMOP HE MOJYYHI CTPOro Ha
HOTO paspelllcHHs, TAK KaK COBPEMEHHble TEOPeTHYECKHEe MEeTOHNBl HE
BIOJNHe 06BACHAIOT yernelnyio paGoTy AHadparM BO MHOTHX IJIOTHHEX
JleJo B TOM, YTO HrPa CHJ OTYETJIHBO He BbifiBJIeHa: [eACTBHTe/bHOE
JaBJeHHe TPYHTA M BoJbl HA HauadparMy co CTOPOHbI BEpXHEro OGepers
japaHee HEH3BECTHO, TAK KaK HEeH3BECTHA 3apaHee NOTeps Hanopa
Abl HA aHadparme, W elle MeHee H3BeCTHO, IMPH KakoH pedopma
nuadparMel BCTYNHT B JeficTBHe OTNOp TPYHTa HH30BOH yacTH npohi
as, OTcioia—TAroTeHHe B NPaKTHKE K THOKHM Keje300eTOHHBIM AHa(]
parmMaM, oKasasBlUIHMCA 3HAYHTENBHO NMpaKTHUHEee. 1
[Tpu nocrpoiike CbI3paHCKON NJOTHHLI aBTOPOM Obljia PEKOMEHN]
paHa apMMpoBaHHas Geronnas jnHadparma TomuuHol BBepxy B 0,60
¢ 1MOYTH OTBecHLIMH rpansMu (16 :1). Ilpomenr apmupoBanus — 0
(puc. 11). :
Teso nioTHEbl BbICOTOR B 18 M, H3 UHCTOrO OBPaXKHOTO MeCK:
Muadparma norpy;esa Ha Jpa MeTpa B JOJOMHT OCHOBaHHA. OHa I
cur 909 Hnanopa; paGoraer ycneuwiso.
Ha pue. 12 nokasana niaotnsa [IpucT c xenesobGeronHol AHa(pAL
soi. Tlpn ckaaucToM OCHOBaHMH xese3doferoHHas AHadparMa xopor
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conpAraeTcs ¢ GeToHHBIM BOAOCJHBOM B pyCle pekH MOpH OTJHYHOMN
XapaKTepHCTHHe BCETO COOPYIKEHHA B aHTHOHILTPANMOHHOM OTHOLIE-
tHH. PHc. 13 nokasniBaeT OB MeXAYy NBYMA yuacTKaMH Kesesobe-
TOHHO#I nHadparmer (cu. puc. 12). :

Huorja xesesobeTOHHY 10 AHadpar -
MY yCTpaHBawT, Hapauupas 3y0d NmJo-

///%, THHEL H3 METAJJHYEeCKOro IINyHTa,
4 A? M Sty KOTOPHIH € MOMOIIBIO MOAMBIBA MO -
7 TAARLIHT  Frr HO MNyeTHThH Ha OOABLIYIO IayGHHY
i 4&‘ /14444 (prc. 14). 3aKOHYHB MOAMEIB, HEOO-
V r',"\?*.. - XOAUMO HOOHTH LIMYHT B HENPOHHILAe-
a

: ek, MYI0 mopony, uHaude sdipext npume-
. HEHHA INNYHTA PE3KO CHH3HTCH.

/ -- /, Juadparmel BO3BOJASATCA HA OXHH

5 METP BHIIIE YPOBHA BOJABI B BOJAOXpa-
BN 1a. T e iy anviis HHJAHIE BO H3lexaHue cupoHHOro Ka- __
}'q&CTHaH“ ﬂﬁaquarum HHJL'I}]PH'CII‘G HCTeueHHdA ee Ha BEFKHE'

ro Opeda B HHIKHHH,

B moboii semassol naotHHe oGBLIYHOTO npodH/s, NPH OTCYTCTBHH

TPEILHH B TeJleé NACTHHLI, (PHALTPANHOHHLIA MOTOK MPAKTHYECKH HE BbI-
MLIBAET I'DYHTA H3 TeJa IIJIOTHHBI, TAK KaK HA BRIXOJe H3 OTKOCA CKO-

fecow

x4 duaproema

Ludong MPORUYTENOIY

Y MeransaverNay 2PYRT

LITYNT

i iz "_'f ﬁ-#- ;
t‘i‘;‘{-".'.-'..-“--!'-.'v.":'.' A YT w

[Fuma :

Puc, 14. [lnapparma Ha meTannHueckom mnymte

POCTE (PHALTPAUHE HE NpPeBLIIACT BeJIHYHHE _:?g;f; HJH
1 ]

Caegoparensio, rpaguent i,,,=0,4, 0,3 u menee, uto LONYCTHMO

MECKOB, TaK KaK YKJIOH HH30BOrO OTKoca ofbiuHO pased | :2, |:4
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. CBA3HBIX TPYMTOB HET HHKAaKOH ONacHOCTH  BbIMLIBaHHA
YHTa Yepes HEeYKpPEenJeHHbIH OTKOC MPH COBPEMEHHBIX 3aJ0XeHHAX

'-r}ul'l.‘.'! T e e - is
‘;-Ir}l;h::.'-."- .I_ 'I .'.'n.‘ :

S

3. Pacuer yCTOHYHBOCTH OTKOCOB 3€MJIAHMX MJOTHH

[l
Il

. OTKOCH 3eMJIHEIX TIOTHH B CTATHYGCKOM OTHOLIEHHH MOKHO pac-
MATPHBATE HEYKPEIJeHHEIMH, YTO JAET JHIUB HeGOIbIION JONOMHATeh-
1k ﬁ sanac ycToHuHBOCTH.

FaEEHDTpHH' cayuail NOCTPOHKH MJOTHHE! H3 OJHOPOAHOIO TIPYHTA.
AT B TeJde MIOTHHEL MOXKeT GbiTh BO BJIAXHOM COCTOAHHH (BbiIIe
HBOI efIpeccHH, rjie oH uMeer Bec okodqo 1,75—1,80 1/m3%) uan Hacel-
SHHBIM BOJOH (B0 BCell OCTAJBHOH wacTH Tena niotHHE!). Hackiniew-
iif BOAON TpYHT B3BellleH B BoJe, NO3TOMY BecHT (l—n) X
8—1) 1/M3, roe m — nOpHCTOCTh H O— YAEeNbHLIE BeC YacTHIl PyH-
. Bemusna (1— n) >< (¢ —1) xomebaerca 8 npegenax ot 0,95 no
h T/M%, HOSTOMY O YIPOLLEeHHS anﬂﬂapHTe.nhthx pacueToB €e
AHO anHHTL paBHOi enguHHLe, T. . 1 T/M%. B okoHuareabHBIX pac-
aX CJepyeT BHECTH YTOUHEHHE.

R .;'nFEﬂHﬂ}'u_[}’}ﬂ (popMyJly MOMKHO MPEACTABHTE B HHOM BHJe:

',:',. l.n.,' f'l-\'l..',' .

L]

'-1-;-',;. iy

,.
s gy i

| i

G2
1+e

=2 T,

~ Ecai onpegennTe BeC Tena MJIOTHHBI H BeJHYHHY CABHrawileHd ee
H30HTANBHON CHJLI, TO BO BCeX chaygaax ybOenuMcs B 3aBeNOMOH
HBOCTH COOPY:HEHHS, OJIHAKO S5TO He MNOATBEPXKAAeTCH ONHITHH-
AHHBIMH: MHOTQ MJOTHH pa3pyUIHJ0CE BCAEACTBHE HEYCTOHUHBOCTI
OB. ITH paspylieHHs1 HMEOT MeCTo [0 CaMoro mocjiegHero Bpe-
SHH, X0TA OHH oOpaTH/iH HAa cebs BHHMaHHe yXe cBoie 30 ger =Ha-

Uipensr naau K 1927 rogy meron pacyera YCTOHYHBOCTH OTKOCOB,
DpBIH BOLUEJT B NPaKTHKY NPOEKTHPOBAHHA BeeX CTpaH 63 CyllecTBeH-
H3MEeHeHHH, XOTs Psll aBTOPOB H jopaboraj ero. 3TO? METOH HO-
HASBAHHe METONA KPHBOJNHHEeHHBX NOBepXHOCTEH
pAbK eHHA OH ocHOBAH HA MHOTOYHCJICHHBIX HaOMOIEHHAX
MIEHHEIX OTKOCOB, KOTOpEIG CNOJISAKT BCErja mo KPHBOJIiHEeHHON
XHOCTH, GJH3KON K KPYrJIOUHIHHAPHYECKOH (00 3TOM CBHAETEJb-
T CBbillie YeThipexX cOT HaOMIOOEeHHH, §pOHSBedEHHLIX B HaType
. Tepuarn Han oOpYLIEHHEM 3eMJISIHEIX OTKOCOB BBIEMOK H HaChHI-

A51 MIPAKTHKA 10KA3aJa, 4YT0, ¢ TOUKH 3PeHHSA 3TOrC HOBOI'Q
| pacyera, OTHOCE OKa3biBAalOTCA HEYCTOHYHBLIMH TaM, File panb-
'Or0 Hejb3A ObIIO H Npennoaararts.
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Bospmem GauxaHillym K OTKOCY 4acTb Hachindt. [Ipu pacuere najo
HAHTH HeBBITOJHEHIIHe LEHTP H pagHyC CKOJbXKEeHHa (puc. ID).
HonycTHM, YTO MB HX HAaWH: ToYka () —HCKOMBIH IIEHTD H pagHyc
R — uckoMblit paguyc. Pasobbem cHOA3aOMIYI0 4acTh OTKOCA BEepru-
: KaJIbHBMH NJIOCKOCTAMH Ha OTHE/h-
HBIE TIPH3MBI, BO3bBMEM MPOH3BO/Ib-
HYID NpH3MY (BTOPYK CleBa) Be-
COM &;; €ro COCTaB/JAHIOULYI0, HOp-
MaJbHYI0 K KDHBOH OOpyuUIeHHS,
o6osHauuM N, OOpymeHuo npe-
nATCTBYeT cHaa Tpenus N, xtgo,
rge ¢—yroJ BHYTPEHHEr0o TpPeHH:H
rpyHTA.
CronbXKeHHe 3eMAAHBX Mace
: - NPOHCXOAHT MO TOH NPHYHHE, YUTO
Puc, 15, K pacuery ¥CcTOHYHBOCTH EIJII‘Eﬁp&H‘{EEKEH cyMMd MOMEHTOB
OTKOCA BCEX BECOB MNMPH3M OTHOCHTEJBHO
HeHTpa O 00AbIe CYMMBI MOMEH-
TOB cHJ TpeHHs N;x<igv oTHOCHTENLHO HeHTpa O. CaBHrawoimmii Mo-
MeHT M ., paBeH:

gl"tl LN gﬂtri w3 S g.rz'.l"n'l
rae /— njeuo cHJLI Beca g;.

Bee naeun, nexauwe Bnpaso or BeprHkaan 00, orpuuaTensHLIE,
BAEBO — MOJIOMHTEeNBHBIE,

MomenTt CHJI, COIIPDOTHBIMAKITHXCH COBHIY:

anp 2y R‘vl X tg{? {"Rﬂ"‘rﬂ }{tg?-}_ e T _R-Mnﬁtg? H:’{tg ?E:.'h\'rf-.
KosthHiHeHT ycTOHYHBOCTH OTKOCA: !
. RxigeE N 5
K= : Lo
Mﬁ}ﬂ

JHad noJoxeHHe TOYKH O H pelHuHHY paluyca K, HerpymHo rpa-
(hoaHANHTHYECKH oOnpefesiiTe BeJHUYHHY K npH 3agaHHOM Yrie ¢. _
Ecau rpyHT CBH2HBIH, TO HAZO yYecTh PoJik cuenjieHus. HMamenures
Beipaxkenue nas momeHra M,,,,, KOTOpBIH B 3TOM clyyae HMEeTr 3Ha-

qeHHe: ;
M, ,n, = R x1g 25 N+ Rsc,
rhae: .
§— AJIHHA AYrH B Mpefenax BCced OOPYIUAIOUIEHCA YaCTH OTKOCA)
¢ — CHEeNNeHHe,

OnHaxko OTHICKAHHE HEBLIFOJHEHIIHX LeHTpa M paguyca Ttpebyer
OOHABHBIX BbIUHCIEHHI.
Muoro apTopoB NOTPYAHJIOCH Haj YNPOUIEHHEM paCYeToB OTKOCO
0 LIBEACKOMY METOAY, HO HH OAHH H3 HUX He JIOCTHI TakKHX ycrex
KAK aMepHKaHCKHH npodeccop TsHnop, KOTOpbIH, YJOBHB aHAJHTHYE:
¢ .
CKYIO 3aBHCHMOCTD MEMALY nmmtmuﬂﬁ;}ﬁ— H BeJIHYHHOH yrja aycToiidn
22
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| '-":f_" ~ Puc. 16. Ppapurn Tsiinopa nas pacuera ycroliuHBOCTH OTKOCOB

{BeZIEM NpHMep noJib3oBaHHs rpagukamu  Tsilnopa, Ha KOTOpbIX
aﬁcuncc nr.rmmena BEJIHTHHA Yrjla o OTKOCa HAChIMH, a 1Mo OCH

jEHaT—uucac M =

K"’ i Tae K—kostpuuueHnT yctofiunsocty (puc. 16).
i

OTd Hackimd — 25 m npu ¢ = 15" & ¢ = 0,2 kr/cm2. Baaxuwii
'H_EEH]IH Hmeer 7= 1| 35 T/m®. Halitn 3anoxenHe oTKoca Hackl-

; 15° )
HAUHTEJIBHOH TNOTPeLHOCTH %, = S 10°. Haxogmum:

iy 2 —~ :
BT R e

M
J M=0,03 u 2,,.,.~=10" no rpaduxy Tafiopa noayuaem a=17";
, T. €. HeoOxoaum otkoc 1 :3Y/,.

DULbI0 rpadukos Tadsopa mpH 060k BHICOTE HACHIIH JIETKO
--.u CPaBHEHHe TPYHTOB, HMEIOUIHX pa3JHYHYIO
23



reoTeXHHYecKylo xapakTepHCTHRY. Jlois Kaxnoro rpynra Gyaer mafige-
. HO CBOE€ 3alIoXEeHHe OTKOCa, YTO H OoNpeneNHT NpeldNouTHTEIBHOCTh TO-
ro HAaH HHOro rpynrta. Ilps sTOM HHTEpeCHO OTMETHTb, YTO AJIS Chily-
YHX I'PYHTOB YroJ ecTeCTBeHHOro orkoca npH K = 1 onpesnensercs se-
JHYHHOM cig ¢ He3aBHCHMO OT BBICOTHI NMJOTHHBI, 4 AJf IPYHTOB CBHA3-
HBIX — He TOJIBKO BeJHUHHOH cig ¢ (Yroa ¢ 3gece ropasac MeRbie),

E A
HO H BeJEYHHOH RH’ CTpeMmsAllelcas K HyJa0 ¢ yBeanyennem H.

Orciona noaTBep:KJeHHe NPaBHJABHOCTH BBEIBOJAA O GOJBIIOM NpeHMy- L
HIECTBe VKJAAAKH OJHMe K OTKOCAM BBICOKH X Hacened He I'THHH-
CThIX, 8 CEBINYYHX TPYHTOB (rajeuydslx, HabpoCKH H np.), HMe-
X GOJBIIVIO BEJHUHHY ©. :

Hcnons3opanue rpadukos Tafinopa ana pacyera yCcTOHYHEOCTH OT-F
KOCOB 3€MJISIHBIX TJIOTHH HJH BLIEMOK B TPYHTE®, HACHIIICHHOM BOXOH T
BCTpeYaer cielyiollee 3aTpy/lHeHHe: HaJo Y4YecTh BJAHAHHe GHALTPanH-»
OHHBEIX CHJI, NOHHXXAIOIIHX YCTOHYHBOCTh OTKOCA, TAK KAK 3ITH CHIH,
IefCTBYIONUIHE MO JHHHAM TOKA, CTPEMATCH BHITOJKHYThH YacTHIIL TRVES
T4 H3 TeJa NJAOTHHLI. _

Hanee posHHKaeT BONpOC, ¢ KAKHM KO3(hHIHEHTOM 3anaca NpPoH3B0
OHTE pacyeThl. i |

Mul pekomeHaYeM NPHHHMAaTh JAJs CHINY4YHX rpyHToB K=1,15=1200
ANA  cBASHBIX rpyHToB K = 1,15+ 1,20 nns HH30BOrO OTKOCA |
1,30 = 1,35 pas BepxoBOro (BepxHHe y4YacTKH HH30BOTO OTKOCa HeE 330
xpauensl GHILTPALHEll, BCJIENCTBHE YEro CHJbI TPEHHs 3Meck Oyayl
Gosblle, a COBHrawlIHH MOMEHT MeHblIe, YeM Yy BepXOBOro oTkoca)h
Gaablux sanacos Moryt notpefoBaTh TOJBKO KPyNHEHIIHE COOpyRe:
HHA. ' ' - } B

Hanee, npewyHpoBaHHble MJOTHHE H ¢ AHadgparMoli NpH CKaJHCTO
OCHOBAHHH HJIH C 3KPAHOM pACCYHTEIBAIOTCH: MEPBBHIE — KAK HACHI
npi K =150 u Bropple —kak Hacein# npH K =135, T. e. m
1= 1,80 /M u Ges yuera ABjeHHA (HIBTPaLHH. p

B cayyae HaaHWuyHA MOA NJAOTHHOH NJacTa IPyHTa ¢ MaJeiM  yIil
v o6a OTKOCAa IJVIOTHHH HOJUKHEI HMeTk 3ajoxenue ctg ¢. Ipn g
TAJBHOM IIPOEKTHPOBAHHH MOXKHO B 3TOM IOCJefHeM ciydae ynaid
HEKOTOpBIl 3amac, npoAeias OJs 3Toro npobHble BBEIYHCJEHHS 10 OTHE
CKaHHI0 HeBbIrogHeHwux f u O NMoBepXHOCTEl CKOJbHEHHS, TOAYHAER
HEIX ONHOMY YCJIOBHIO: OHH KacalTca HHMKHeH FpaHHUbl cjaaboro
rpyuta. [locnegnee ycraHOBJeHO aBTOPOM B pPe3yJbTATe MHOTO :
HEIX BBIYHCJEHHH, NpojeNaHHbiX BO BpPeMs IKCMEPTH3 pAfa TPOeKN

[Tepefizem K yuery BAHAHHA (HALTPALIHH HA YCTOHYHBOCTH OTKOM
NJAOTHHEL. 3

OcraHoBHM BHHMAaHHe Ha HH30BOM OTKOCe NJoTHHE, PaccmMorp
VCJOBHA paBHOBecHs BoAnl B obweme SCABDMS (puc. 17). :

HeiicTByiomue CHJbIL:
1) Bec Bogel B o6beme SCAMS (cuna P);
2) pec Boawl B cermente MNDBAM,

3) rHApocTaTHYeCKOe NaBieHHe, HOPMAJbHOE K TOBEPXHOCTH 0ff
HIeHHS;
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~ 4) conpotuBneRHe I rpyHTOBOrc cKenera (HIAbTPAaUHH BOAH (4KC-
JIEHRO PaBHO PaBHOAEHCTBYIOLIEH CHJ (QHALTPaLHH).

- Bepem MOMEHTEI BCEX CHJI OTHOCHTENbHO ueHTpa O.

- MomenThl cHa 2 B 3 paBHB HYJIO, TAK KAaK NJEYH CHI 2 H 3 paBHE!
. hyao, nostomy Pg,=Iq,, 1. e. MOMEHT QUIBTPALHOBHLIX cua My, pa-
. BEH MOMEHTY Beca Bojbl B o6veme ACDBA. IIpyrumu ciosamu, M g,

£,

-
S
i N e
-—T_--'

Kowlow odpyaerun

Pauc. 17. K yuery cua dHALTpauHH Np# paciere YyCTo-
s YHBOCTH OTKOCA

__

B

.~ NIpH OTKOCE, HACHLILIGHHOM BOJOH, PaBeH MOMEHTY Beca B3BellleHHOTO
" rpyHta B obneme LRCAMSL nmoc momenty Pgy =Igq,. B npepensnom
~ cayuae o6bempt SCAMS u LRCAMSL paBubi mexny coboH, mosToMmy
~ MOXHO cKkasath, uto M., pased MOMeHTy Beca FPYHTa C BONOH B

. HeM, T. e. mpH 7= 2 T/ME.

- R 7.

"~ Ho gaa noab3oeanus rpaduxkamu Taijopa, NPHroAHbIX IPH eLHHOH

=Pacqemﬂﬁ BeJIHYHHe 7 'PYHTA, ONATH BO3HHKAET 3dTPYLHEHHe: MOMEHT
~ COMPOTHBJRIOUIHXCA CHJ HANO HCUHCIATH NPH 7o @ MOMEHT CHA
 CHBHIAIONIHX — TPH T,nr = 27,,, [TPHHHMASA BO BHHMAHHE , UTO 00 = 27,00,
.~ HoctymaeMm CcaegyiiollHM 00pas’oM.

" Hcuncasem M, Toxe npH 7, =2 T1/M", 3aT0 BMECTO ig P OepeM

:".r rI‘E l ﬂ . '-5
o ff_tg?atg'i, T. . Heuneanem M, ., npH 1, H tg-né- . JpyruMH Cio-
| BaMH, IS N0Ab30BanKsA rpadukamn Tai10pa HaZ0 TIpH pacyere OTKO-
L7 il (0

;Sdﬂ IMIOTHHBL 6PaTh (= 2 T/M® IPH Ppa0 = TR

75

: 1 :
© [lpupaBHEBas 7,, =27, M 5 g9 =1g 5, B HTOre je/aeM Kesnd-

l'I

- upreabHy0 omnbKky. [l ycTpaHeHus 5TON OMIHOKH MOMHO HOJB30-
. BarbCsl TOUHBIMH BHIDAKEHHAMH AJI8 BEJHUHH 7., H T, 8 HMEHHO:

b
.‘_ h .y

- 6 —2y
YT (=) (Benl ) = e
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Takim o6pasom, rpaduxku Taisopa nosBojflOT ObICTPO pacCYHTaTh

HeyKpenJeHHblil OTKOC FPYHTa Kak NPH OTCYTCTBHH CHA (bHABTpAILHH,
TAK H NPH HX HAJHYHH,

Mpumepnl pacyeTa yCTOAYHBOCTH OTKOCOB MN/OTHH, HACHINeHd H BbIEMOK
no rpadpuxkam Tafnopa

1. Kakoii oTkoc cieayer npuiath Buoiemke rayGumoit B 10 M B rpyate ¢ =18
M ¢~ 0,15 Kr/cM® MPH NOJOMEHHH TPYHTOBBIX BOL ¥ MOBEPXHOCTH? Kosduuuenr 3a-
naca K = 1,25. BuleMka ¢ BOAOOTAHBOM.

[ 1,50
P;mc HHe Haxogum: K H = T25%x2%10 ~0,06 mpH =2 T/M%; Ppac=
1
H'___Exl,:d'::‘: 7°, a=17" nmo rpaduky (puc. 16); ctg 17°=3,25, orxoc 1:3l/4;

2. Ta ®e 3afaya, HO BHEMKa B 3aroHe Ge3 BONOOTAHBA C MOMOWIBIO HEPMA-
KOBHIX cHapazos, npu K- 1,50,

€ 1,5 I 18 g
PemerHe. W-m = 0,10 npH v~ | T/M% ¥ Spgre =T = 129, a = 457,

7. €, OTKOC OJHHOYHBIH.
4 PaccdMTATE HHM30BOiHl OTKOC MAOTHHL fmpH n=032, 6 =26; 2=18° c=2 T/M%,
Hw20 M, K=1. .

0,32 =
Pewenue Haxoanm KO3IQHUHEHT MOPHCTOCTH &= [, - 0,47
B4g 2,64 047 c o
Moayuum y= 7= = —[ro57 ~ 201 1/m¥=2 1/M%; M--KT 77~ 0,036. Tlpn M-

189
=0036 H $p50y qﬁ--'ﬂ“ uveeM a=16° 1 orkoc 1:3.5.
4. Bogoxpauuanme uanoaneno Ao rpefha naotuas. Halite 3sanonenHe Bep-
XOBOFO OTKOCA NJAOTHHL, YCTOHYMBOro B 3THX ycaoBuax npH K =150, H=25 m,
p=15° u ¢c=1 T/M2

Haxonum:
[ R
KvHT 15%x1%25 =0,03.
15 = c
Mpa ¢ pace~ 75~ 10 " H " 0,03 mnaxomum a=17°, ciga=-33 H OTKOC
1 ;3.

5. Paccmorpus caydaii GuCTPOro mnageHHA TOPH30HTA BOAW BOAOXPAHHAHIA
nocae HaNOJHEHHA €ro NodTH Ao rpeGHA naoteHbl. Llenocts MAOTHHH N0AKHA GblTh
ofiecnieyeHa ¥ B 9THX YCJAOBHAX, KOrfga BoAa ¢HABTPYET H3 T€Aa NAOTHHB B BUAD-
XPaHHAHILE, PH HACHUWEHHH BOAOH BCEro BEPXOBOrO OTKOCA.

94
B stoMm caydae ypgee™ TTEE =2 T/m>
[lycte ¢=15°, c=3 1/M?, H=25 u, K~1,50, 1~2 1/m"

Torza
15°

Ppacy™ TR

© ol
&

L

RvH = T5%x2x%5 " 00
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HieCTepHOR.

KdK PacCMatpHBACMBI CAYYAH NOAHOCTLI0 HHKOrA HC MOMET HMETh MECTa:
OMBIH OTKOC JEWHT MEH1Y HaHICHHHNM u onpejenedusim pan Goaee Gaaro-
HOTO cay4as (HH30BOTO OTKOCA), KOTAd BEPXHAA HACTh OTKOCA HE HACHIICHA
, 4TO nMo3ponneT Bastek K- 1 -+ 110,

15°

1

Tracy .

5 ~T5 0 M-=-0,06 np K 1.

.

" [lo rpaduky Tsliropa meewm a— 18°, T. e. moaydaem nouTH TPOHHOI OTHOC.
CPeAEMX ycaoBuAx d Gepewm otkoc we 1:6 w me 1:3,a 1:41,. B cayuae

BOJOOTHAYH MaioCBA3HOTO rpyHta GepeMm Oonee MOAOTHH OTKOC, YBEAHWH-

DIOCTH € BO3pACTAHHEM BLICOTHI MAOTHHGLI H €€ 3HAa4YCHHA. B npeaeasuom

- HMeem oteoc |:6.

Otkoc cyxoro ospara Hmeer ykmos 1:1, T. e ciga=1, ¢~0I15 Kr/cwe;

, 6~27 u n-040 npu secopoit BraxuoctH 109%,.

FIET AH YCTOUHE OTKOC NMOCHE BHNAfeHHA NOMAEH NPH YBEIHYEHHH BCCO-

JAKHOCTH BABOE, eCiaH BhicoTa oTkoca ff - 10 M?

emenne. [Npu pecoroil BramuocrH B 109, uveem pec I m¥ rpysra o -

Bel) (1—n) ~ 1,78 1/m3, a npn Becosoii BaawHocTH 20% HMEEM Yp= 1,94 1/m8,

3 & ;
MEpPBOM Clyuae -KTJ"? ~ 0084, a Bo BrOopom (CAYYaH MPefeIpHOro pasHOBE-

i yHTa, T. €. npn K- l}ﬂ—,_:-ﬁ- 0,078,

llo Bunanemus AOKACH YroA ecTECTBEHHOrO OTKOCa no rpaguky Tsiaopa
iy, T. €. U¥Th Kpy4e OLHHOUHOIO OTKOCA. [locae BoimageHHs Aoxde, 1. e

== =0,078, nweem =x-421/,°, 1. e. orkoc l:1 yTpauusaer YCTONYHBOCTE H

BV IIAETCH.
e
7. floyemy B npHpoge 4acto HAOADIAWTCA BOCHYTHE OTKOCH  TAHHHCTHX

.I."h |
.'-h'jl"-' it

ewenine. C yBeauuenuesm BucoTel ff oTKOCA Yrod €CTECTBEHHOrO OTKOCA
; r

I TaK KAK BEH<THHA—rr NPH 3TOM VMEHBUIAGTCA; 3TO H BLIZHBAET mOCTE-

YBEAHYEHHE TOJAOTOCTH OTKOCH B HHMHEH €ro YactH ¢ BO3PACTaHHEM H

AHEHHH PABHOYCTOHYMBOCTH BCEro OTKOCA.

4K YUEecTh TPEIHHOBATOCTH CAMHKCTHX OTKOCOB NPH pacuere HX YCTOi-

H?

emenne. [lpn ofcrefoBadHH FPYHTOB Ha MecTe HEOOGXOLHMO MONLITATHCH

SHTH MPOUEHT TPEIMHHOBATOCTH MO OTHOWEHHIO K BEAHYHHE NOBEPXHOCTH

pymenns (sanpamep, 20—25%;) H COOTBETCTBEHHO YMCHBLIUHTL DACHETHYI) BSJH-
e ¢ 0T5¢

HHY HHH, T. €. BaA S =i

, T. €. BAATH H v H a <H

&

0, [poanaan3HpOBaTh YCAOBHA paGOTH IJHHHCTHX Geperos pekH.

menne llepes BeceHHHM NABOAKOM FAHHHCTHE OTKOCW Geperos perd
gei cpoeil YacTH HAXOAATCH B €CTECTBEHHO BAAKHOM COCTOAHHH, 2 B HHH -
H MOryT OBITH HACHILEHB BOJDIT Jake BbIUIE TOPH30HTA BOAL B PEKE,
pENeAfeTCA MNOAOKEHHEM KPHBOH MENpeccHH FPYHTOBbIX BOX, CTEKAKMUHX
. Ipi npoxose naBopka NPOHCXOAHT HACHUIEHHE CPYHTA BOAOH Ha 3HAYH-
¥ BLICOTY Haj 3HMHHM TOPHIOHTOM BOAbW B peKe (B HAWHL yCIOBHAX—HE
M ¥ Gonee), a TaKKe NOMOMHHTENLHOE YBJaWHEHHE BEPXHHX 9acTed OTKOCA
, obpasosapweiica or taamuaA cHera. [pu stom Bec | ¥ rpyura Gan3 rpebun
yBeAHuHBaeTcA (npuwep G-if), HO NOZ4ABAAIOUIAA HaCTh MACCH rPYHTa OT-



KOCa HACHMIAETCH BONOH, MOAHABWEHCHA B MaBOLOK, BCAGACTBHE HEro OTHOL
B 1enoM OObLUNO HAXONHTCA B YCTOHYHBOM COCTOAHHM, HECMOTPA HA BO3IMOMHOC
CHH/MEHHE BEJHMHHB CUCNAEHHA B TPYHTE.

JIHuie ABHMKEHHE ABAA H GHICTPOE TeuCHHE POKH BHIWBAKT Pa3MuB Geperos,
c03RaBas elle Gojee KPYTHE OTKOCH. ITO nocaenHee OGCTOATEALCTBO Pe3KO CKa-
JLBAaeTCH MNOCTe NafeHHs TFOpPH3OHTA BOALI B peKe, KOrla BOAa buasTpyeT HI
oTKOca B pexy (npumep 3-ii). B peayaptarte mocac NpoXoia NasBoAKE, a TaKKE B
BpeMa ero npoxona (pasuuis Geperos) HabaoaeM o6pyluenHe FAHHHCTHIX Geperon
pekst, HoBoe oTKOCH MOAY4alT HHOE 3AOKEHHE, OTBEUAILCS npepeabHoMy
papHoBecHi0 rpyHia (K1), OnHaKO ABJACHHE MOAMbIED feperos He NMPEeKpalaeTch
B panbHeHuHe rofgs, BCACACTBHE HWEero COBMECTHOE JEHCTBHE pa3MbiBa Heperos I
ﬁHETpﬂI‘ﬂ nagcHHa ropH3oHTa BOAL B pexe nociae Mpoxaia MapojKa H3 I'nga B Iog
NPOAONKEET AedhopPMHPOBATL TAHHHCTHE OTKOCH NMOAMBIBAEMBIX OEPEroB PEKH.

4. BoiBoabl AJ5 MPOEKTHPOBAHHSA 3eMJAHBIX NJAOTHH, NOJYUYEHHBIE
M3 aHAJM3a MPHYHH paspylueHHH MOCTPOEHHLIX NJIOTHH NPH yHUETE
HOBEHIWNX AOCTHMEHHI HAYKH H NPaKTHKH

B cospemeHHOi JHTepaType 4acTo MNPHBOAAT CTAaTHCTHUECKHE AR
HEIE O DA3PYIEHHAX 3eMJSHLIX IJOTHH B BHAe TaGmHL, Oojee MM Me:
Hee NMojApoGHLIX ¥ MOUTH Bcerja 6es AOJMKHOrO aHajHsa NpPHYMH aBds
puit. Jlaunsie B TaGaHuax NPHBOAAT 3a BOCEMBIECAT — CTO MOCJEAHHX
JIeT, UTO HeJb3s IPH3HATH MPaBHJALHLIM: Hac MOTYT ocofo HHTEpeco-
BATL NAHHBIC MOCJEAHHX ABAJIATH JeT [AJd COOpYKeHHH, BHICTPOEH-
HBIX NpH Gonee BHEICOKOM YPOBHE TEXHHKH.

BecenopbiM siBafieTcd (axkT MPEHMYLIECTBEHHOTO PaspyLIEHH JEM=
NAHBIX TJIOTHH MaJioii H cpefHeii BoicoTl: 829 caydaes paspymieHins
3eMUISHBIX TIJIOTHH OTHOCHTCSI K COOPYMKEHHAM BhicoTOH 10 23 M H 29%
K TIAOTHHAM BbicoTOl Ao 7,50 M. O6baAcHeHHe — B HEAOCTATOYHOM BHH-
MaHHH K poJiH (DAKTOPOB, MepeuHceHHblx Hue. C yBeJHUEHHEM Bl
cOTH IVIOTHHB! BHHMAHHE K 5THM (akTopaM AOJUKHO nopbimarses. Ilo
nauubiyM TaGuEL, TAABHOH NPHYHHOH paspylUeHHs 3eMJSHbIX MJIOTHH Sd
NATHIECATHIETHE SBJAETCs NepelHB BOJbl 4epe3 rpedeHb.

OjHaKko B HACTOSLLEE BPEMs 3Ta NMPHYHHA He MOXKeT ObiTh rJiaBHOI,
14K KAK BeUIMYHHA NMaBOAKOBOTO pacxofa 3a mnocjeJHHe roJbl nepecra-
na Guite sarankoi aus GoasmsHcTBa pex CCCP.

Crenyiouieif NPHUHHON paspylUeHHs, COXPAHAIONIEH CHIY H B Ha-
cTofee BpeM#A, ABjAeTcA neficTsHe (GHALTPYIOLLEHCA BOALI HA FPYHT
Tejia MJAOTHH NPH HaJHYHM B HEM TpelHH (Mioxoe YNJIOTHEHHE Tejd:
[JIOTHHBI, OOLIYHO Bbi3bIBaeMOe H3JHIIHEH TOJAMIHHON YKaTbiBaeMbIX
CJIOEE TPYHTA, a4 TaKMXe Pa3jHYHOH OCaJKOH TeJa 3eMJAHOH nm:-*rmmi;
H Bojgocaupa B pycye pexkn). K Tomy e NpHBOOAT NJOXHE AHTH(HIL-
TPaUHOHHBEIE YCTPOHCTBA B CONPSKEHHH YKA3AHHBIX OCHOBHBIX 3JIeMEH-
TOB COOpyMeHHda (HefocTaTodyHas JAJHMHA IINOpel, Manas rayOHHa 3a- Jl
GUBKH WIMYHTa, IJIOXOE KAYeCcTBO NOC/]EAHEro). Xors ONOJ3aHHe OTKO-
COB 3eMJISHbIX MJIOTHH M gdeT Jub 5% chaydaep paspylieHHs, HO 3TH
cAydaH OTHOCATCA K KPYNHBIM MJAOTHHAM, 4TO NPOH3BO-
AHT CHJAbHOe BuneuartgeHHe. OnonsanHda NPOHCXOAAT B HO-
cejHee BPEeMS dYalle BCEro H3-3a HEMOYUTEHHBIX CBOHCTB OCHOBaHHA
(naotira Popr [lexk) HAH BCAEACTBHE HCKIOYHTENHHO PEAKOro najies
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ei*nﬁusnura BOJAbI B BOJOXP@HHJHILE, XOT# Obl H CYIIECTBYIOLLEro
(nnotana Bens ®dypui) Ges [OJKHOTO HCMNOJB3OBAHHSA.
nocoGbl NpefoTBPALIEHHS STHX PA3pYIICHHH H3JOXEeHh! B HACTOA-
tpyde. Cienyer MOMHHTb, 4TO PasMsrdaiollHECH B BOAe CJabble
WILEHHBIE CKAJbl, JeMallHe B OCHOBAHHH 3eMJISHbIX MJIOTHH, NOJIK-
bl BbITh TIIATENBHO H3YUeHb! B OTHOIIGHHWH HX CONPOTHBJEHHA CABHIY
-n pacyeTa COOPYIKEHHS M0 KPHBOJHHEHOH NOBEPXHOCTH CKOJIbMKEHHS.
ﬂmaﬂbHHE HFH‘IHHH—EEMJ’IEPGH JenMJIeTpACeHHA H HeBBIACHEHHLIe
CToATeabCTBA. Bpeanas posib 3eMJepoes napajiH3yercsi NpHMeHeHHeM
| ~:- [YYHX TPYHTOB CHAPYKH Tesa njaoTHHbBl. Hago nmoMHHTEL, uTo HecBsia-
HBlE CpyHTHI co caaboil BomoOTAauell MPH 3eMJeTPSCeHHH YTPAauHBaIOT
: EHHH{HTEJIBH}TH) CTATHYECKYIO pOJib, BCJENCTBHE 4ero HX He clenyer
-. H’EHIHTB B HapyAHLIX IpH3MaX TeJa NAOCTHHDBI.

" Ocoboe BHEMaHHe yaelHMm Bonpocy o Gopebe ¢ BpeJHBIMH MOC/e[-
% xu 3HAME (DHABTPAIHH BOABLI B PBIXJIOM aJUTIOBHH ocHopaHua. B GopeOe
v:."f sﬂmnaﬂuem FPyHTa H3-NOJ 3€MJITHOH IVIOTHHBI TIDHMEHAETCA HJH
;n: aJbHas nperpapga, npopesaiolian HpDHHL{EEHblH TPYHT, HIIH yJIJIH-
H ul ie MyTH (QUIABTPALHH (TIOHYP) C YCTPOHCTBOM JpeHa)ka B XBOCTOBOM
TH npothuas naotuHbl. K coxanenuio, 3TH HHXeHEPHBIE NMPHEMBl He-
n BHﬂlIEEHhI TAK K4k aJJMioBHH ropasao cHibHee (HABTPYET B TOpH-
30HTANLHOM HAMNpPABJIEHHH, YeM B BepTHKAJILHOM. K ToMYy e npH ABYX-
- CHIOHHOM npoHHIAaeMoil cpejie, KOrJia HHXKHHH CJOH 0oJiee NpOHHIAeM,
parTcA 0coGeHHO HeGnaronpHATHbLIE YCJAOBHA ANl  BepTHKAJILHOIO
MLIBAHHS TPYHT2 Y XBOCTa HJIH 32 XBOCTOM MPO(HJIA MIOTHHEL. 370
IeHie SPOSHH 3aMEYCHO Ha CYUIeCTBYHOLIHX I[JIOTHHAX, a8 TAKHE B
 @HAJIOTHYHBIX YCJAOBHAX TPH of6pylIeHHsAX TJAHHHCTEIX TOJIOTHX Geperos,
"N0J KOTOPEIMH IPOXOAAT FPYHTOBbie BOALI B PLIXJIbIX MEeCKax OCHOBA-
H _'-' MO3TOMY TIepecevyeHHe t[]H.nthaanHHDm NMOTOKA BEPTHKAJLHOH
nperpagoii 4o CHX nop ocraercs Jyyiieii Mepoil GOpeGH ¢ OMACHBIMH
ACTEHAMHE (PHJABTPALHH BoAbl B OCHOBAHHH.

Fnasa lll

'~ MJOTHHBI U3 KAMEHHOH HABPOCKH H H3 CYXOHR
:ﬁ; KJIALKH

1. Cdepa npumeHenus W o0llas XapakTepHCTHKA

“J'lﬂTHHhI 13 KaMeHHOIT HaOpOCKH MOJMYYHJIH pacnpoCTpaHeHHe B riy-
X, VIAJeHHLIX OT JKeJe3HeIX JOopor, MeCTHOCTAX, MNpH OTCYTCTBHH
IWHTOR [Ji5i MOCTPOHKH 3eMJSHOH NJIOTHHBLI H NPH HaJAHYHH XOpOIIeroe
Mis Oau3 Mecta paboT, ecJd IPH 3TOM OCHOBaHHE HE BIOJIHE IpH-
0 Jad GeToHHOH njaoTHHE! (riay6okoe saneraHie CKaJsl Mox aliito-
[BM, HH3KOC KAYecTBO CKaJbl). ¥ CIOBHS MPHMEHEHHST HaGpPOCHOH MJIO0:
41. EH ABAAIOTCH KJAIOUYOM 8 MOHHMAHHA NMYyTeH PAa3BHTHA ee KOHCTPYK-
';,I":n SHAYHTEJBHO H3MEHSoIIeHcss ¢ TeueHHeM BpeMeHH. OTJIHUHTEb-
‘Has ocobeHHOCTH MJOTHHBI H3 KaMeHHOH HaOpockH — GoJbliag TPYRO-
OCTh €¢ Bo3BejeHHA. Des npHMeHeRHs CHeUHAJLHLIX MEXaHH3MOB
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CTYNATh K NOCTPOHKe COJHHOI] HAaOpPOCHONH NJAOTHHBI, €CAH 33JaH Xe
CTKHI CpPOK ee OKOHYaHHA. g

[IpH YCJIOBHH JKECTKHX CPOKOB CTPOHTEJLCTBA, OrPaHHYeHHOr0 KO
yecTBa paGoyeil cHibl, HEJOCTATOUHOCTH CPEJCTE MeXaHH3allHH H BCTIO-
MOFATEJBHBIX COOPYIKEHHI paccMaTpHBaeMbii THIT TJIOTHHbL! SIBJSETCH
HENPHIOAHLIM. 3aTPYAHHTEJBHO Takxe ODecneyHTh HCIPaBHYIO paGory
IOTHHEL ¥3 KaMeHHOil HaOpOCKH TpPH BechMa KPYTHIX CKJIOHAX YIIeJbf
ACJIEICTBHE GOJBUIHX BepPTHKAJILHBIX H TOPH3OHTAJBHLIX CMELICHHI IKe
paHa npu He3bOJeMBIX CKJIOHAX. 3/eCh BOIMOXHA GonblIAA YTeuKa HOos
Bl OSTOMY OObIYEH OTKA3 OT MOCTPOMKH HAOPOCHOH MJIOTHHB 3HAYUHS
TEJNBHOH BBLICOTHI NMPH KPYTHIX CKJAOHAX VILENbi. !

2, KoHcTpyKuus HadpOCHOH INIOTHHBI

PaccMaTpHBaeMblil THI TIOTHHbI, H3BecTHblii ¢ 1859 ropa, sa no
cJenHHe ABajlaThk JeT NOCTEICHHO nepexoigdrT B pa3pali IIHH{EHEPHH
COOPY A CHHH. -4

10T 1epexol elle He 3aKOHYWICH, TAK Kak (JaKTOpbl, ONpeiels -
e yemelunyio pa6ory HaGPOCHON IMJIOTHHBI, KOJHYECTBEHHO eile e
NOJHOCTBIO ONpo6OBaHbl B TPAKTHKE IUIOTHHOCTPOEHHS, OAHAKO YHE
CBBILIE MTHAANATH JeT Hasan, B npakthuke CIIA, rae HaOpocHbIX 10
THH BO3BEIeHO MHOTro GoJblie, YeM B OCTAJbHBLIX rocyfapcrBax, BMECTE
B3ATHIX, YCTAHOBHJIACH TEHAEHUHS NPH Y/AOBJICTBOPHTE/IBHOM CKAJHCTOM
OCHOBaHHH NPHACPHHBATHCH KaJH(POPHHHCKOro THNA IJIOTHHEL, ,

KanudophuficKas MJIOTHHA COCTOMT H3 HAOPOCKH KPYNHEIX KaAMHEH,
pecoM A0 2—3 # paxe no 10 T, ¢ apMHPOBAHHBIM GETOHHBIM SKPaHOM

yeTPaHBACMBIM C HANOPHON CTOPOHBI CO CHEUHAJbHLIM YIIOPOM M0 Ha
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Puc. 18. Mpopnar naotam Crpobeppu
| -GeToHRMA  avs ¢ KonTpdopeos, 2- WeacsobeTonmai  axpan, J—cyxan Fraagka,
4 —xaMenHaR HaGPOCKa, S—naoTeuil aransraabnnil caoi rodHHof 8 7 =10 M

ipocke, Ilpu ynope sKpaHa B 1€MEHTHPOBAHHYIO NPOHUHYIO cKaay o
N0JKeH 06ecneudTh HHYTOMKHYI0 BOZONPOHHUACMOCTh COOPYHKEHRS
(prc. 18—20). CkBaKuHbl /17 LEMEHTAlMH YCTPAHBAKOTCH HEPE3 -
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H Bepxosoro ortkoca l:1, wHsoBoro—1:
. Tearo naoTHHE, T. €. KaMeHHas Habpoc-
 OpH STOM HAcHNAETCHs HA CKaje, eciH
a1a 3ateraer HeryyGoKo, B NPOTHBHOM CJY -
-Hd NJIDTHOM BaJYHO-TaJEYHOM AJJI0BHH,
THIraILeM HHOrOa BeckMd AHAUYHTEAEHOH
g (10—20 ).
- Toama skpana nonusy Oeperc NpHMEpPHO
jm !0 BHICOTH NAOTHHH. HanopHwi# o7-
- LIOTHHBEL BCAEACTBHE HAJHUYHA 3KpaH4d,
BIOILEr0 3HAYHTEILHBIH BeC, a Takke ymop-
| HIPH3MBIL  YCTpPaHBAETCS ‘Gonee KPYTEIM
- 1:1 BBepxy no 1:1,25 Buu3y), yem HH-
Di, 00pa3oBaHHHIT npOCTONl -HaGPOCKOI.
{0 H OTKOC H3 HAOpPOCKH JO0JIKEeH HMETh
HUHEHT ycTolunBoCcTH 00JblIE eHHHILE
YCOEIHOH padoTH Teaa NJAOTHHH TpPH
EHHH HA HEro BOAB, NO3TOMY HH30BOH
bil) OTKOC NJIOTHHBI HMEET YKJOH OT 1:
10 1:1,0 B 3aBHCHMOCTH OT KauecTBa

—3 pasa GO/bIIe BEICOTHI.

) M, B 3aBHCHMOCTH OT KayecTBa CKaJbl, JKHAKHA pacTBOP LeMeHTa
arseraeTcs noj AasjexHem B 5—I10 atm. u Gojee. Ynop aAJsA 3xpaHa

Puc. 19. Iaan naotuds CTpobeppu

IFOTOBJISETCA B BHIE NPH3MbI H3 MOA0GPaHHLIX Gojlee HIH MeHee Mo-
BIX KPYIHLIX HaMHeH, YKJAaAblBAeMbIX C [OMOIIBK) [JEpPPHKOE.

Puc. 20. " Hpogpenienne
skpada B naorHie Cipo-
teppn
J— %ene300eTONHLIT 3KpaH TOA-
iismofi pBepxy B 22 oM. B3y
—37 oM, 2—TeMnepaTypHEE Mo,
F—MNepeAHd TPdbb, #—0AHTE SK-
pana, S—oOcTon (B cal, H—Teao
NAOTHHE, F—cTadb =25 an,
S—GeTon, §—-0eToNHEI  nporon
Toaupmofd or 040 mpepxy =0
M uUlsHHIY

3aHHsA, BCAEJACTBHE Y€ro WIHPHHA NPOHAS MIOTHEH TNOHH3Y B
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KanudopHHiiCKHi THI MVIOTHHB, C TPYAOEMKOH MPHAMOH — YTIOpOM
A 3KpaHa, NpH MopHCTOCTH HaGpockk B 35—45% He Bcerna ofecne-
qHBAJ MOJHYI0 MECTKOCTh H MaJyi0 NPOHHUAEMOCTh 3KpPaHa [JIOTHHBI,
M0STOMY BO3HHKJA MEICJb O CO3/aHHH 3KpaHa ¢ THOKOH CBASBIO €ro
¢ 3yGOM MJOTHHEL, a TaKxe 06 YCTPOHCTBE TaKOH HeNpOHHIAeMOH npe-
rpafbl, B KOTOPOi JIETKO MOXKHO ObiI0 Obl 3ale/1aTh TPELLHHLI, BO3HH-
KAIOLIHEe TPH SKCIMOATAIHH, @ C YTeuKOH BOJbI uepes CKaly OCHOBA-
HHUA MOMHO Gbijio Gbi GOPOTBCA MYTEM AONOJHHTENbHOH HEeMEeHTAlHH 0C-
HOBAHHS BO BpEMS KCNJoATalHH. DTHM YCJIOBHAM B HaHOOJbILEH CTe-
MeHH OTBeqaeT WAes YCTPOHCTBA BHYTPEHHEil (UEeHTPaJbHOI) MoK
wenesobeTonHon auadparme (1924 r.).

[TaoTHHY ¢ Takol aHatparMoil BLICTPOHJAH (paHUY3bl B Tynuce -
(pre. 21). C Gokos or AuadparMbl OTChINaHA KaMEHHAs HaGpocKa no-
pucToCThIO B 42—45% npH HeH3BECTHOM IJIA HAC NMPOUEHTE MEJNOoHH I
semJid. [IpH moaxATHH Hanopa AMadparMa OTOpPBaJach B OCHOBAHHH I

Puc. 21. Mpoduas naotuas Kebup 8 Tynuce

cABHHYAacs Ha 30—40 cm B cTopony HHXHero Obeda, T. e. NPOH30ILLI0.
TRXKesoe moBpexaenHe coopyxenus (1928 r.). OTpuiB AHaDparmsi mpe !
H30lle) BCJASNCTBHE AABJEHHA BOABI H HAGPOCKH HA AHadparmy: OTnop
HH30BOH HaGpOCKH BhI3BaH 6bll K paboTe, QUEBHIHO, CIHLIKOM T03AHO,
CeNOBATE/IBHO, HH30Bas NpPH3Ma HaOpPOCKH MOABEPraach 3HAYHTEND:
upiM pedopmaisay, He NpeacTaBids co0Ol KecTKOro ynopa ajs IHds
(hparmel.

[TopoGioe e sABjeHHe npousouuio B8 1916 roay B muoTHHe OT3H
(CHIA), cuabmeHHONH MeTaJiIHYecKol LHeHTPaJbHOH JHCTOBOH mHA(:
parmoii. [lmoTHHA NOJHOCTBIO PaspyHIHIACH. HMaBecTHO, 4TO B HEH Ka-
MerHas HaGpocka npoWsBoAujack Ge3 3anojiHeHHsA MNYCTOT neGHeM;
KaMeHb [IeN B /0 NpAMO H3 Kapbepa C KaphepHOH MENOUbio H 3eM-
JHCTBIMH MMPHMECHMH.

B csere npHBeJEHHLIX NAHHBIX Heyaaya (panHnysoB B TyHuce B
1928 rogy He MorJsa Obi MOJIHOCTBIO TOXOPOHHTE HAEIO IEHTPAJIBEGR
nojoit AHadparmel: peaaHOHTaUHA TOCJCAHEH 6bi71a Gbl JAOCTHIHYT
ecai Gl HH30Bas TpH3Ma TeJa MJOTHHBI MOTJa CIYXHTE Oojee JKECE
KEM VIIOpOM [Jisi Anadparmel, sB/IASCE B TO JKe BPEM:A NPOCTO Kanmef:
Hol HabGpocKoi 6e3 MOBBLILIGHHBIX 3aTpaT Ha ee YCTPOHCTBO. O pHaK
dpaniyssl Mocje OMHCAHHON Heyraud B TyHHCe OTKa3aJHCh OT LEeH:
TpanbHOf AuadparMbl H OT HAOPOCKH NMOPHCTOCTLIO B 40%, a orpaHy:
GH/H MOCJAENHION BMAOTH A0 HACTOAUWIErD BPEMEHH 26—32%.
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rOAy 3aKOHYEHA TOCTPOKA [JIOTHHEI Ha p. Puoxa, B Apren-
_BbICOTE coopy:keHHst B 66 M Hafl CKaJHCTBIM OCHOBaHHMEM H
aHOM pekH (pHe. 22). CoopysKenHe HMeeT UEHTPaJbLHYIO io-
Hagparmy H3 KeslesobeToHa IMHPHHOH noBepxy B 2,80 M H NOHH-
‘M, cHaGxenHyio Konopuamu D = 1,20 M U nmATLIO FOPH3OHTAJE--
HCIIEKIIHOHHBIMH Trajsiepeamu. [Iuadparma Bpesana B NPOYHBLIA

Hopauns Ha 2,50 m («Civil Engineerings, July, 1944, CIHA).
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CTeHoK jpnapparmel seepxy 0,80 M u puusy 1,00 M. Uepes
(AJIHHE AHa(parMbl YCTPOEHH HIBEL ¢ MEMHBIMH AHTHPHJILTpA-
iH JIICTAMH B HHX.

AP TOCTpOliKe OblIO HpHHATO, uTe HaGpocka momyuut 409 mye-

OcoGuiii MaTepec mpexcraBamioT TpeGoBanHs K HaGpocKe Hamop-

HHSOBOM mpH3M: ecan AJs nepeoii 6LIo JonyuieHo 1o 20% npus
fIECKA M SEMJNCTLIX TPYHTOB, TO [JAs BTopoi sums 5%. Ilpn
BO BpeMs1 MOCTPOHKH HAGpOCKa MOANEPIKHBAJNACHE B MOKPOM CO-'
i JlIA 00ecreyennst CBOEBPEeMEHHON OCaNKH TeJa MJIOTHHEL ¢ No-
1EM B NPOLECCEe MOCTPOMKH NPOLEHTAa 3eMJHCTHIX NpHMecel B
TANBHLIH TIePHOJ SKCIMIOATAIWM MJOTHHH Gbla  OTMeuycHa
1a NJIOTHHBL Ha 30 cM MO BepTHKANA CO CMelleHHeM aHad-
11 cm (no rpeGHIO) B CTOPOHY HHIKHETo Geeda, uro GbLIo
HO HOpMaJbHLIM siBJeHHeM. CoopyxeHHe HcnpaBHo paGoTalo 10
. ¥YTeuka BoAbl Yepes BCIO ILUIOTHHY JOCTHTAaja BCEro JHIIE'

PHMEp MOKa3blBaeT, YTo HEeHTpaibHasd Iuacdparma H3 Kele-
MOMKET CUHTATbCA NONYCTHMOH Jae NpH TOJE aJUIOBHA
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nox Habpockoii o 20 m (mmotwna Puoxa). ITo mepe sKcioatami
LJIOTHHBL (DHILTPALHA Yepes cKaJdy MOMKeT YCHJMBATLCHA, TOTAa Ha
Ude MoJod aHa(parMbl HO3BOJHT JAONCJHHUTENLHO NPOIEMEeHTHPOBATE
CKAJNY B OCHOBaHHH. <3

B cayuanx, korga xamennas HaGpocKa XOpOLIEro KayecTea
no 40%, Habpocka XOpouio HPOMEITA, TIPH MAaJOM NPOLEHTE 3eMJIHCTHI
IIPHMECEH H KapbePHOH MENOHYH) YJIOXKEeHAa NpsAMO Ha CKaJe, HATTOPHEI
SKpaH paGOTaeT yAOBJETBOPHTENLHO, GyAyuH ONEPT Ha NPHU3MY H3 1o-
CTenHcThIX Kamueill. Komneuno, Ges onopoxuenus BOJIOXPAHHITHIL
SACCH HEJb3S TPOM3BECTH JONOJHHTEJBHYIO NEMEHTAUHIO OCHOBAHHA,
YTO HAall0 MMETh B BHAY NpPH CPaBHeHHH BapHaHTOB. B ciayuae eeiGop
EdPHaHTa IJIOTHHBEI ¢ 3KpaHOM cJjejnyer GoJee TINATEJABHO H NMOA 60db
IHM HANOPOM LEMEHTHPOBATh CKajJy H YAJHTH 0COG0e BHHMAHIE
YIOPHOH TIpH3Me SKpaHa.

DKpaH YKAAJBIBAIOT N0 Kele300eToHHBIM GanKaMm, BTONJEHHEIM
TEJIO MAOTHHH H HAYILHM B ABYX B33HMHO NEpNeHHKYJAPHbIX HANpan
Jerusx (puc. 23). Muoraa nuuthl sxpana cBoGOIHO onuparTcs Ha Gan

Aegentm yrgwcen § 200 COLa

Puc. 23. Beprukanenstit (caeea) u ropusontansusii (cnpasa) mem
HAMOPHOTO 3KpaHa

KM, He OY[Yyun CBA3aHbl MeIHbLIMH TJIACTHHKAMH (GJM3KOe 3ajiera ¢
POYHOIl CKaJikl), HEOOXOAHMBIMH TIPH  COMHAHON TOJIEe AJUTOBHS, B
OTAEJNEHLIX CAYYasx YCTPaHBA€TCS MeTaJMHYeCKHH 3KpaH  (IJIOTHHS
ITenpos, Ckareit u gp. B CIIA). &

BoarmozxHo yctpoiicTBo u nepeBsHHOrO 3Kpana (uemy HMEIOTCH
HPOIIOM NIPHMEPBl), HO OH Xopoulo paGoTaer, JHIL HAXOIACH BCE BJIE
M3 TIOJ BOMAOH, YTO MOJHOCTBIO elBa JIH MoXKeT OuiTh oGecreueno, ok
KH YKJAALIBAIOTCH B3aKpoH B ABa—TDPH pAga C XOpoLied OCMOJKOl
Kax bl pAjg JOCOK MOKpbiBaercs achaJbTHPOBAHHON TKAHBIO HJH O
TYMHEIMH MaTaMmu. JIOCKH KOHLAMH ONMHPAIOTCs HA HepeBAHHbe 6a
Y/IOMEHHBIX Napasiie/bHO OCH IVIOTHHE!, H Ha GPYChbs, HAVILHE 10 OTK(
Cy CBEpXy BHHSI, 3

ITo npepJioskennio aMepukancKoro HuMenepa ['pyHCKOro, s Jyl
ieit paboTbl 9KpaHa, HEPENKO NOABEPraloulerocd HOBPeMIeH 1
YIOPHYIO NpU3MY JJIsi 9KpaHa HaJO0 YCTPOHTE B BHAE COJHIHOMN npH:
MEl H3 CYXOH KJaJ{KH, 2 3KpaH cHeJaTh MOYTH OTBCCHBIM, Henocraig
ILHA BEC MJOTHHBI B CBfI3H C OTKAa30M OT OJHHOMHOIO VKJOHA Hanof
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{ cleayeT KOMOEHCHpoBaThb GoJiee MOJOTHM  yCTPOHCTBOM
 oTKoca (puc. 24).

[IeHHEe JAHHOTO THNA NJIOTHHEI NOCTHIAeTCHA MYTeM BBEAEHHA B
3eChLMa TPYAOEMKOI'O 3JieMeHTa (MPH3Mbl H3 CYXOH KJaJKH).
Lodenie  I'pyuckoro,
)¢ (pannysamm B au-
H NpPaKTHKE NOoC/JAenHux
rakie uacteio B CCCP,
maer Hac k 1917 rony,
B YAdUHO TOCTPOEHE
1 ICKOHAHIO 10 3TOMY
my, npasja, TaMm cyxas
‘He OulJIa CTPOro BHULEP-

.:TEI]JEIUIGH{EHHH FOBOPAT  Puc. 24. llpoduas naorunu Beaomopcko-
DaHHE BICA900B HHMe- DBaatwickoro xaWasa. Dkpan lepesaHubii
4 KaanopHHICKHA THI _
. KOTOpGIH, BHIHMO, YIACTCA HNOJHOCTBIO YIep:kKaTh TOJBKO
)THH Ha XOpOLIel cKaJie OCHOBaHHA H MaJjiofi Tojlile ajlioBHS,
[CTOCTH Tesa MJIOTHHBI o 409% u HeQOoJLIIOM NpPOLEHTE TNPH-
[JIH H MenouYH.
aHd ¢ 1910 no 1930 rog BosBeseHo MHOrO NJAOTHH H3 CYXOR
iCé OHH HMEIOT KpYThle OTKOCHI, HanpHsep, [OOJOBHHHELE,
e uero npoguiib TAKOH MUVIOTHHBI Kaj)KeTcs BecbMad 3SKOHOM-
{® MJIOTAHLI H3 cyXOl KJajaku MHoOro GoJiee TPYAOEMKH, ueM
" H3 HaOpocku, BecliencTBHe uero 3a pyGesoMm OHH HMel'H ye-
"'I__‘E yCJOBHAX Gopblul ¢ Ge3paGoTHIEH.
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eiimieit naotnne Laiio (ITopryraaus), umeiouieil soicoTy B 65 M
EHHOII HA He BIOJHE HaJEXKHOM caaHue (puc. 25 u 26), skpan
3 KAajKH Ha GHTYMHOM pacTBope, coctosauiem us 47 % Gury-
leaKoro necka 1 6% acGecToBhIX BOJOKOH (MO Becy); TOJIILH-
Beepxy 1,5 M, Buu3y 3 M. CHApY:#H 9KPaH NMOKPLIT GHTYMOM B
Bliieli TOJMILHHOI B 5 M. DKpaH YJ0oeH Ha TOCTeNb TOH e
STPOEHHYIO H3 mojo6paHHbIX Kamued (25% nycror). C Ha-
POHEI YJI0MKEGH YKaTAHHbLIH LIECThIOTOHHLIMH BaJbUaMH IJIH-
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rHeThir rpyHT. K 9Kpany ¢ HH30BOi CTOPOHbI MPHMBIKAET IpPH3MA K
KamHeit cpenmeil kpynuoctH (o 50—200 Kr); XBoCTOBas YacTh COCTOR
u3 Kpynueix kKamued (mo 1—1,5 7). Ilpeaycmarpusas HeoGX0/IHMOCT
JPEHAMA H JAONOJHHTENbHOH HEeMEeHTAIlHH CKaJlbl OCHOBAHHS, COCTaR}
Te/IH TPOEKTA YCTPOMJH TOJbIH ¥Kene306CTO DI yNop s 9KpaHa. .
MOJION HACTH MOYKHO NPOH3BECTH LEMEHTAUHIO OCHOBAHHA C PacHojd
JeHMeM CKBaXKHH @ =5 ¢M B [Ba PSjJd, C PACCTOAHUEM MEX/Y CKBi
HMHHAMH B KakIoM paay B 5 M. :
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Puc. 26. Jetaas xoHcTpykuuH maothaw [ aiio

ITOT THI MJAOTHHbLI TpefyeT MHHHMAJIBHOH saTpaTbl OeToHAa H N

. GamikacTes K SeMJSIHON TJIOTHHe, OAHAKO 3fech Tpebyercs Hauiul
FIHHKCTOrO TPYHTA.
OnuiT NoKasaJj, uTo, MOBHICHB Tpe0OBaHHA K KadyecTBY Halpoa
MOKHO CO3[ATh YCTelHo paGoTaioulyio IJIOTHHY € NOJOH IeHTpa
Hoit auadiparmoi. IMpunae 3% AJs 3eMJHCTBIX BEILECTB BMECTO 0
NpeAYCMOTPeHHEIX Ha p. PHOXa, MOXKHO PacCUHTHIBATE, YTO H 3TOT 1
[UIOTHHE! ¢ TEXHHUYeCKO{i CTOPOHLI He BCTpedaeT Bo3paeHHi. DBl
ONpPE/leIHTCA MECTHHIMH TEOJIOTHUECKHMH YCJOBHAMH H 9KOHOMHUCH
MH CcOOOpazKeHHsIMH IpH CPaBHEHHH BapHaHTOB. ;
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CylecTByioiie NJOTHHBI M3 KaMeHHOH HaGpPOCKH JOCTHIAIOT BHICO-
e 100 M nax ocHosanneM. Bce OHH 3anpOeKTHPOBaHbl TaK, HUTO-
| gepes rpefeHb He repejHBajachk BO BpeMs 9SKCIJIOATAUHH INIO-
DSTOMY BOJOCJHB IJIA IUIOTHHLI H3 KaMEHHOH HaGpOCKH Npoek-

A CTOJIb YKE OCTOPOXKHO, KaK H AJsl 3eMJSHLIX NJOTHH, ¥cTpau-

o Beerna B Gepery. PapnbiM 06pasoM M BOZOCHYCK YCTPAaHBAlOT
Jia MJAOTHHBEI 3HAYHTC/NLHOH BHICOTHI.

3. Pacuer HaGpOCHOH MJIOTHHBI

CUET CBOMHTCSH K YCTAHOBJIEHHIO NPABHJLHOIO 3a/I0MKEHH OTKO-
'K MpoBepKe YCTOMUHBOCTH COOPYXKEHHSA B LeJOM (KaaHpopHHi-
FHI) NpH AEHCTBHH CHJI:

BeCa OJHOrO MOTOHHOrO MeTpa TJIOTHHB Pi;

'Beca BOJbl HAJl HAnopHOH rpanbio Pa;

CABHramoliel TOpH3OHTANLHOH CHJBI JABJIeHHS BOALL E.
POTHBJIGHHEM 3KpaHa cpesblBaHHIO npeneOperaior. KosguuHent
f B OCHOBAHHH NMPHHHMAETCS B 3aBHCHMOCTH OT pOJa M Kauect-
{Ta OCHOBAHHS: CKaJia YAOBJETBOPHTENBHOrO Kauecrsa, Habpoc-
HaGpocke HJH HaGpOCKa MO BAJYHHO-raJieqHOMY FPYHTY npH Ma-
acTin raueel tpebytor [ = 0,6 = 0,7; paspyuieHHass cKana TpH
NPHATHON POJIM T'JIHHBI MOMKET 3aCTaBHTh NPHHATH f=0,5-+-0,45.
[BHEHHE PaBHOBECH:A HMEeT BHI:

(P, + Py) F=KE,

K — xoaduiedT 3anaca.

efiCTBHTeNLHOCTH KOS(MHIMEHT 3anaca B JIBa-TPH pasa MeHb-
. KaK OH JHMHTHpYeTCsl YCTONYHBOCTBIO HH30BOrO OTKOCA. B cay-
HTpasbHOI AuadparMsl NpH yrje » eCTeCTBEHHOro OTKOCA Habpoc-
pKeHHEe OTKOCOB JI0JDKHO ObiTh He Meree 1,25 cig &, rae 1,20—
HeHT sanaca. IloaHoe rHapocTaTHUECKOe JaBieHHe E Bonu,
oe ¢ naBieHueM HaGpockH E» mpu 9p=a H =1 1/,
[@ETCA HA IEHTPAJLHYIO nuadparmy, a OT Hee Ha HH30BYIO MpHS3-
} kamenmoli Ha6pocku. Ornop 3Tof MOC/eHEH NpH 9 =& JOJIKeH
sapefioMo Gousbitte cymmbl E; -} E;. Tun Iafio paccuntrhiBaercs
nopHUiCKHiT THN, ¢ TOH JIMUIL PASHHUILEH, YTO SKpaH MOJyHAeT
w TeNLHYIO CHJy Beca rpynra mpu =1 T/M3, a NJIOTHHA B 1e-
JAOTIONIHHTE/IBHYIO CABHTAIOUIYIO CHily (FOPH3OHTaJbHOE JaBle-
yHTA).

By 4, Ocanka naGpOCHO#H NJAOTHHBI

[HYHHA OcajKH HaOpOCHOH MJIOTHHBLI 3aBHCHT OT NPOLEHTA NyCToT
"Ke H OT NpOLEeHTa 3eMJHCTHIX TPYHTOB H KapbepHOH MeJouH, 4
T OPOYHOCTH KaMH# H KOJHYeCTBa BO/bI, HCIONL3VBAHHOH A
| HaGpocki BO BpeMsi mocTpoiiku. HempepeiBHEIH NPOMBIB  Ha-
BO BpeMs MOCTPOHKH crocoOCTBYET ee ocajke A0 yCTpOHCTBA
jafia WM auadparmel, H, HaoG0poT, caalbiil NOJHB HAOPOCKH NpH-
§T K TOMY, UTO TOC/e epBoro e JIHBHA MJIOTHHA Pe3Ko CajuTCi C
: a7



paspylienHeM Hanopsoro skpana (Cau I'aGpuane No 2). [Tostomy B K
Befitel NpakTHKe 0GbeM BOAbI /i NMOJHBKH [IPHHATO NPHHHMATH PaBHM
OT JBYX [0 ueTbipeX o6beMoB HaOpOCKH, BHIMOJNHAA Ha0 P oCK]
paubile YyCTPOHCTBA HaNOPHOW YacTH NAOTHHH,

[Ton neiictBueM AapfeHHA BOAbI TJIOTHHA MpeTepreBaeT TAKKeE Fopi
30HTAJIbHLIE CMElleHHsI, YTO BHAHM H3 Ta6Ga. 1. ;

TaGanua r

~ Bucora | fepuod | Fopsor) i S

I-Igaﬂaﬂue MACTHHL =i zeunit B | cmewe- I;E.IIHtIHua? B 1po:

ropdx [HMe B CM | " .
Pepcr baydan . . . . . . . . 29 45 . — 49
HBKC PHBRR . Ziiianinti it 82 11 58 85
L o ] i e 42 19 45 63
B T T A s < B i 38 22 93 . 90
Mopena . . 45 — - ol
0 s e e S T 34 — —_ 93
BAEHHEO 5. o T, 23 — — a0
Conr Cnpsurc . G e 100 8 30 60
Hanratega oo sl 00 0y 80 2 12 30

Takum obGpasom, HHK eHepHbLe CBOHCTBA

MJAOTHHE B
KaMeHHOH HaOpoCKH B

CHALHeHIIefd CTenmeHH 3&

BHCAT OT METOAOB NpoH3BOACcTBEa paboT H O
CTENeHHW CTPOrOCTH COONIOJACHHA BEAHYHHE A0
MYCKOB 3EMJHCTBIX NpHMEced M KapbepHOH ME

10 uH Kamens ans MOCTPOAKH MJOTHHBI J0JKeH ObITh NPOUHLI, BO
AOYNOPHLIH, MOPO3OYIIOPHBIH, JIHIIEHHBIH TPEIIHH B KYCKaX. ;

B szakmoueHHe ocTaeTCH MOAYEPKHYTh OIIHOOYHOCTE BBICKA3HIBAEM
ro HHOrla MHEHHs, YTO KPYThleé CKJOHLI VIIeJbsl MO3BOJIFIOT NVIe
B3PLIBOB COPOCHTL B TEJO IJIOTHHBI H3 KaMeHHOH HaGpOCKHM OTpPOMHE
MacCel KamH#, He npuOeraa K tpancnopry. Takofi nphHeM NpPHBOAHT |
ANeualbHBIM MMOCASHCTBHAM NOCje MNOJHATHA HANopPa H CHJLHEIX H03
Aeit: Teso NJOTHHEI Pe3KO OCHHET, YTO BHIZOBET MOBpeXKieHHe IKpPaH;
Takum oGpasom, npHMeHeHHe B3pLIBOB AJs c6poca KaMHS BHH3 He Of
BOGOXKJAAeT CTPOHTENA OT Pa3GOPKH, COPTHPOBKH, IPOMBIBKH M TpAH(
NopTa KaMHA JJA CO3/1aHHA HaJleXKHOTO Teja nioTHHLI. Cienosares
HO, KpYTbi€¢ CKJIOHBI, MPenATCTBYS CO3NaHHIO HENPOHHIAGMOre COonp
HEHHA HX C TeJIOM MJIOTHHLI, He HMEIOT NpPeHMYLIecTB. '
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IFT'napa IV

HFKHE BETOHHBIE MACCHBHBIE NJAOTHHDI
FPABUTAULHOHHOIO THINA

CCCP ne nocTpoeHo HH OJHOH TJyxol GeTOHHOI TIIOTHHBEI rpa-
OHHOT'O THII4, YTO BMOJIHe MOHATHO: YCTOHYHBHEIE 0COGEHHOCTH
KOHOMHKH 3aCTABJAIOT B 3THX cayvaax ofpamiathesi K HCNONb-
. MECTHBIX MaTepHaJIOB.

ABe o BHIOOpe THNA MJOTHHEI YKa3aHbkl BechbMa pellkKHe cJiyuad
pa.':lHﬂI'G NpHMeHeHHsl Thayxoli OeTOHHOH MJIOTHHEL H B HALIHX
pyi{eHHe [AaHHOTO THNA OTJHYAeTCH He3HAUYHTEeJbHbIMH
I'I"EllIH'DHHEIMH Hagepxkamu. B CIIA maccHBHyl NIOTHHY H3
. CTPOAT B MECTHOCTHX, JeXallliX HeJalieko OT XejesHolt po-
yTo 00BACHACTCA HeOOXOAHMOCTLIO AOCTABKH OGHMJBHLIX mOTpes-
[BOSHEIX MaTepHaJloB.

tHEHBIE FJYXHE MJAOTHHBL HMeloT npodunb, 6ausKuil K npaMo-
My TpeyroJibHHKY (pHc. 27) npH mmupHHe oCHOBaHHA npoduas
rie H — Boicota muoteHsl P = 0,66+ 0,8. Kax yBugum
, P BO3pacraeT C yBEJHYCHHEM BLICOTHI MJOTHHEL.
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27. MNpoduas rayxoii MaccHBHOil Puc. 28. K pacuery naotHus 1o
FPAEMTALHOHHOH NAOTHHL! NOAHATHA Hamopa

Obl MOXHO ObIJIO HMeTh a0 COJIOTH Y 10 YBepEeHHOCTb B OF-
[ Yyrpo3el NepesrBsa Bojbl depe3 rpefens B NaBOAOK, TO MOMKHO
I YCTPOHThL FPaBHTAUHOHHYIO MJIOTHHY HE TONLKO Ha CKaJe, Ho
4 MJOTHeHIleM MaTepHKe, OrpaHHuUHMB BLICOTY TJIOTHHBEI BETHUH-
JIeHHs, OJONYCTHMOTO IJA TAKOTO TPYHTA. '

ITALHOHHAS TNJIOTHHA HMEeT MOBLILIEHHOe [ABJEeHHe HAa TPYHT
PHOH IpaHH H MOHWAKEHHOE ¥ Hu30BO#H rpann (puc. 28). C noj-
anopa HMeeM 0GpaTHYIO KapTHHY: NOBbIILEHHOE JlaBJeHHE HA
3eM Y HH30BOI IpaHH H TOHH>KEHHOe — Y HamopHOH TpaHH
B0 co3jlaeT NepeMeHHble YCJIOBHA paGoThl TPYHTA, NMpeasb-
eMy TpeGoBanue HeatiGaemocTH. TakoMy TpeGoBaHHIO YHOB-
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Ilpn yMepennoii BHCOTe IUIOTHHHI MOMHO HCHOJB30BAThH CKAJ)
NOCPEJACTBEHHOrD KauecTBa, YJYUNIHB €e IeMeHTalmHed, a TaKk
NJOTHeH A N1eCYaHO-IPABeJHCTHA TPYHT, NOPH KOTOPOro 3anod
HeHbl raHHOH. TlpH oTcyTcTBHH H30HITKA IJHHBL B IIOpax Takol
TPYHT H HHYTOMKHO THPOHHIAEM,
BECHMA Mag0 CKHMAeM (MarepHk).

C6poc NaBOAKOB B CAy4ae ycTpol
CTBA TJAYXOH IJIOTHHH IIPOHCXOAR
B Oeperax, BOAOCHYCK e YCTpaHBA
I0T Wi B Oepery, HiH B Te/e 0T
HEl, B 3aBHCHMOCTH OT BHCOTH MG
THHEL, [1pH 60410 BHICOTE MIAOTHIE
Ha0aI0QaeTCH TeHAeHLUA YCTPaHBaR

<Y BOAOCHYCK BHE Tesa miaoTHHe CTpol

TeJIbHBIE MaBOJAKH MOCYT COpaCHBAThHE

Prc. 29. K pacuery nioTHHR npH  yepes HeJOCTPOSHHOE TEJAO MAOTHHH
MOOHATOM Hanope ecan HPDHFC[{ BO LB qEPE3 EEPEF‘DB‘E
TOHHE/JH IOJIHOCTBIO HE oObecHeues

IMpn HaNMYHM TOJBKO MATEPHKOBOTO TIPYHTAZ OCHOBAHHSA COCTARH
Te/lb NMPOEKTa AOKEH MOJHOCTLI 3aCTPaXOBATh COOP])
HMEHHe OT BOSMOXHOIIO nNoaoMbhBa er o DCHQHEH
npelycMOTpPEeBR 3anmac IMNpPOonNyckKHoill cnocoG6GHOCTI
Kak OeperoBbX CTPOHTEeJNbBHBX BOJOBOJOB, HMI
JOHHB X OTBepcTHH mnepBoii ouepenau paGor, Tal
H 3KCHNJOATALHOHHOIoO BOJAOCJHBaAa. ¥

IMepefineM K pacCMOTPeHHIO CHJ, AeHCTBYIOLIHX HA TAYXYIO .-.-.;1'3.
TALHOHHYIO IJIOTHHY. b

B pacyer BBOASIT OJHMH NMOTOHHBIN METP €e, YTO HE BHOCHT CYIf
CTBEHHOH OWIHOKH NPH OTCYTCTBHH 3HAYHTENbHBIX NepejoMOB nonepeq
HOr'0 Npo(pH/AA OCHOBAHHA ILIOTHH.L, -4
K Tomy xe HeH30emxHOE YCTPOHCTBO
TEMIIEPATY PHO-YCAMOYHBIX IBOB B Te-
J€ MAOTHHBE NO3BOJAACT HCHOJAL30BATD
MECTAa 3THX IEepeja0oMOB.

Curamu, ZeHCTBYIOUHMH Ha QIHH
ODOrOHHBIHE MeTp COOpYMHEHH:, ABIA-
I0TCH :

1) Bec Tesa NAOTHHH;

2) mapjaenHe BOAB Ha HANOPHYIO e
IPaHb; Pue. 30. dunsTpauxonHoe K

I ]:'jﬁ HE; :

L

4) pspemmpalomee nasjeHwe S, (puc. 30) npH HANHYMH BOMABL
HH#HeM Obede (no sakoHy Apxumena); 3
) (pHALTPAUHOHHOE NaBJEeHHe S, BbLIZBaHHOE CO3AAHHLIM HANOPOA
310 pasjeHHe ocjaleBaeT Mo JAJHHe MOMOLIBLE TJIOTHHBI, a TAaKkKe
MECTaxX 3ajleraHHs CKaJlsl MOBBLIINIEHHOTO KadyecTsa, 43
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CJCHHE MEpBHIX Tpex cuJ He Tpebyer nosicHenuid. Ecan Gel cka-
)AHO MpONycKada BOAY, TO CHJA S, HCYHCJAAACE Obl, OYEBHA-
M cTosiba BoAbl muomwanbio B X 1 = B H BLICOTOH h, OTCUHTAH-
ONOMIBBE OCHOBAHHA 0 YPOBHS BOAH B HHxKHeM Gnede. B meit-
;_ M OT CHJBl S, BOJA [ABHT Ha MOJAOWIBY He ¢ HamopoMm A,
jopom = h, rae « <I, eciu ckaja xopouwero kauecrpa. Pas-
: HHTEHCHBHOCTH JaBJIeHHA Sy HEMEHEETEE no JIJjHHe Mo-

T
i
'éll .".
L

Ry

M
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1. BRALTPALHONHOE JABACHHE B OCHOBAHHH EBATH GETOHHHX NAOTHH
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Locoewwe fodte & % % am wongos
&

AOWBBE! He OT Bedwuuuubl H — b po uyns, a or Benwunne « (B— h) 2o
Hyss, rie 2<I. B
B utore HMmeewm:

§=8,+S,- [rx;&+ ““;—M ]B*ﬁ (AR p

npu 0,2 <a<0,65.

BeannuysHy @ Y4YHTbIBAeM Ha OCHOBAHHH ONYOGJHKOBAaHHBIX PE3VALTE-
TOB H3MEPEHHs HHTEHCHBHOCTH AABJIeHHA BOJABI Ha NOAOIBY NAOTHHH
IPH CKaJe pasiHYHOFD KA

d : S uectBa. Cpeau cnemnancros
' HET eAHHOr0 MHEHHS 10 BO

npocy O TOM, B KAKHX CAYuS:
AX H KAKYI0 BeJHUHHY & Ha
Jio Opate IpH IIPOEKTHPOBA-
HHH . 3
[TpuBejpeHnas BHIIE B
o JH4YHHA o = (0,2  oTBeyae
OOBIYHO PEAKOH NAOTHeHNIe!
H3BEDXEHHOH MOpOAe, MOYT
4 JHUIEHHOH TpeunH, «=0,63
e paspyIeHHOl cxaje, BCe e

=

=

F':E

=N

n
=1

=

=

W sy HCTOJB3YEMOH IIpH Hanopax
, no 20—30 M. 5

g 3 W W W Xopomass ckaja, caale

LRcemasnee am waraowes ouowy 8% % om ..
s Mﬁ.ﬁwﬁf TPOHYTasl pa3pylOeHHeM, 3

cTaB/sgeT NpHHATH & =05 (1s-
Pre. 32, duasTpaudonnoe AasicHue B OCHO- BEPHEHHBE H 0CAJA0UHHEe N0
BaHKHH NJOTHH Ha pexax Boaxoese un Huenpe poan). Ha puc. 31 n 32 .:t-_

: BEleHa CBOJAKA NOKasaHml
npubopoB 00 HHTEHCHBHOCTH AABJEHHS O] NOAOIIBOH NAOTHHH.
HANOPHOH rpaHH BCE 3MIOPH HMEIOT NPOH3BOJBHO NPHHATYH
BeEJAHuUNHY Hanopa ff. OcrajbHbe TOYKH HAHECEHH MO IOKa3a:
HHAM NPHOOPOB, 3aMOMEHHHX NpH NMOCTPOfKe NAOTHHEHL b

Has eie GOJIbIIErO CHUMEHWS BeJHYMHBI % NPHMEHAETCH JPeHawm,
NyTeM YCTpolicTBa B CKajle CNeNHaJbHbIX CKBAXHH, KOTOphe BEIBOAST:
Cil BEEPX, B TEJIO IVIOTHHEI, OTKYAa BOJAA ylajsercs Hapyxy (pue. d3),
UAHaKo npeapapHTe/bHEIG, JAJEKO HE IOJHLIe, HTOTH IPHMEHEHHS JApe-
HAXHBIX YCTPOHCTE NOKA34JH, YTO IJIOTHHBI, JpPEeHHPOBAHHLIE U (&3 ape-
Haa, B CYUIHOCTH, He OTJHYAIOTCS MO BeJHYHHe S, MPH NPOYAX pas:
HEIX YCJoBHAX. Mexay Tem apeHask yaopoxaeT coopyxeHHe Ha 8—
12% u samepuBaeT TeMIBl CTPOHTENBCTBA. B HacTosllee BpeMs Npo:
HCXOMHMT JlajibHeillee HakomieHHe cakTHIeCKHX AaHHbiX 06 sdiders
THBHOCTH JApeHaXKa MAacCHBHBIX IUIOTHH, NOJHOTO OTKa3a OT KOTOpPOrd
I0 cHX nop Bce ke He HalJuwjaercs, TaKk KaK TEOPeTHUECKH APEHAX
obocnopan. JlpeHaxuble CKBayKHHBI MMeEIOT JHameTp oT 5 o 30 cM
lIpH paccTOAHHH MexXay HuMH B 1,5—6 M u ray6Guse, pasHo# ot 1) HO
42
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Puc. 33, Mpobhuib naotnie Maaua

WHpHEL! Npoduas MIOTHHLL. PHe. 34 NOKasbiBaeT ApeHaX OCHO-
fHsl MJOTHHBI TIPH TOPHSOHTAJBHOM HAIJIACTOBaHMH CKaJjkl. Dype-
bl C BLIBOJOM CKBayKHHbI Hapysy B 3TOM cJjyyae coBeplleH-

CeX CJaydasx CKaJja IleMeHTHpyeTcs NoJi HAmopoM He MEHCE
W Gojlee, B 0COGEHHOCTH TIPH HEBLICOKOM KauecTBe CKajbl.
DECHO BCIOMHHTL, uto j0 1895 rona BeJH4YHHA CHJIBI S BOBCE
VUHTHIBAJACH NpPH NPOGKTHPOBAHHH TPaBHTAIHOHHLIX IJIOTHH, Tag
K HHAKEHEpbl He AOMYCKAJH H MbICJAH O BO3MOMKHOCTH €e BO3HHKHO-
MpH TLATEJbHO NPOBeleHHOH NeMEeHTallH{ CKaJHCTOro OCHOBd-

psjla MJIOTHH BHICOTOH KO 22 M, 3anpoCKTHPOBAHHBIX H
AX HA MOCPeACTBEHHON cKaje 6e3 yuera CHIlbl Sy, HPHBEJIO
CIHA x uamencHuio Towky spenus: c¢ 1895 roga B CHIA
B 43



cTanu yuuteBath cuay S =S,+S, Bo pcex caydasx. ¥xe c 1912
rofia BO BCeX CTpaHaxX NPHILIH K BHIBOAY O HeoGXONHMOCTH y4era Ci
ml S=28, + 8;, 4eMy cnocoGCTBYIOT MNOKA2aHHs npubopos, 3aJ0
JKEHHBIX ITPH NOCTPOHKE.
Onnaxo B CIHA c 1860 roja H A0 CHX NOp HCOpaBHO paboTaid
CBbIUIE COPOK4 FAYXHX FPABHTAUHOHHLIX MAOTHH, BO3BeJCHHBIX Ha XL 0
lIeM CKaJHCTOM OCHOBaHHH 063 yueTa CHJBl O, NPHTOM IIpH BHICOTA!
Goapme 40 M. U4eBHLHO, A0

7 Eff‘“ff.«ﬁx BeJeHHas HeMeHTaimuel
I OTJHYHOTO COCTOAHHS CKadl

: //,,-{/ 7 . (nmocpexcTBEHHYIO CKaXy HE
LA ~ T 1OBeCTH A0 TAKOro COCTOd

ih : H;ﬁ"’: c———c— HHS) HMEeT KaKHe-TO JOmoi
< A HHTE/bHEE (DOHMIBL, HAIHIH
eM KOTOpHX M Hajgo o0bb
[penaxc-|[> s uemenmayis SCHHTD 0Oe3HaKasamHoe [pe

nedpe:xenne cujaoH S Ipi

Puc. 34. Ilpena OCHOBAHHMA MAOTHHBEL MPH OTIIHYHOH CKajae H }Iﬂ._FIH__
FOPH3OHATAALHOM HANJAACTOBAHHH CKaAbl CUFILIEHHA TejJa IJIOTHHB &

; CKAJ0MH. '_

Jleio B ToM, uTo Xopollias cKaja MocJje LeMEHTalHH NpeBpails

CA B MOHOJHT, TaK 4TO OGJeru¢HHblii CABHr NJIOTHHBI MO KaKOMY-JH

C/I0I0 CKaJbl HeBO3MOMKEeH, TOrja Kak MOCpeJCTBeHHas cKaja H
MCKJIOUAET BO3MOMKHOCTH CABHTa IVIOTHHBI MO IIBY MeXIY [JacTaM
CKaJIBl, UTO KAK Pas HMeJO MeCTO B psje clyyaep paspylleHH:A MJOTHH
KosthuuueHT Tpenus MaTepHasa LIBA MOXKET OKaszaTbCcsd MeHBLIE U0
ecJld MaTepHaJd TJHHHCTHIA, TOrAa Kak TpeHHe GeTOHa MO cKaje H CKd
Aul [o- ckane obuiyso pasHo 0,6—0,7. K stomy noGasisercss OTpPo:
Has poap cuemienusi, OTCiOZa BHAMM, UYTO OCHOBAHHE MACCHB:
HOHl TJIOTHHEL ONpEJeNsfieT ycnopHa ee paGoTbi H YCJIOBHSI OCHOBHOMN

pacuera Ha CHABHI COOPYXKeHHs B HHXKHHI Obed.
OGpaThMcs Tenepb K BbISIBJCHHIO BEJHYHHbI OTPHUATEJBHOH POl
CHJTBI Sﬁ,. [IpuHAB BHICOTY IJIOTHHEL H Hanop paBHbiMi H (B HHXKHCM
. Goedhe BOmLI HeT), a wHpHHY nopowssl B = 0,7H, moayuum pec Tem

4
3
1_|

MAOTHHE! HA OJHH NMOTOHHLIA MeTp: d
99 . ! 3
Sas ij HH oo v

IMpu ©=0,5 noreps B Bece H3-3a HAJHYHA CHJIbI S, PaBHa:

05 - H-OTH _035H o 1751y: :

=

qro maet noutd 22% BeamuuHbl cHabl P, a npH o = 0,60 umeem ng
Tepio B pece B 28,6%. dpyrumu ciopamu, noTepa B Bece 00
fee OMYTHTEeJNLHAa TPH TMNOHHXEHHOM KawuecTs
ocHoBaHAHA Takam cOpasom, NOHHMEHHOE KaYeCTBO CKaJbl pPe3rt
yXYAUIaeT YCJOBHS paboThl MJOTHHBI KaK MO MPHYHHE OTCYTCTBHSA CIEH

44



cJeACTEHe yMeHblleHHs 3(D@EeKTHBHOTO Beca Ccoopyxe-
STBYIOULEr0 YCTOHUHBOCTH, 8 TAKXKe yMeHBUICHH KO3(Hui-
B ocHOBaHHH. OnuiT mokKasaJ, 4To A CKalbl YIOBIETBO-
KauecTBa YCTOHUHBOCTB IJIOTHHLI OGecreueHa, eclH:

(P—S)f=KE,

'CABHralomlasi rOpH30OHTaJAbHAA CHJA JaBJCHHA BOAH ¥ JbAA;
yMMa CHJI Beca Teja TJIOTHHHE H BOJH Haji €e BEepXOBOH &

- HH30BOH TpaHaMH;

= goadunuenT Tpeuus, pasuni 0,6 — 0,7,

{03(hHIHEHT 3anaca, paBHHIA JHIIL eIHHHIE.

BhiBof: K =— | oTBewaeT B JAaHHOM CJydae He npejenbHO-
DBECHIO, a YCTOH4YMBOMY COCTOSHHIO TJIOTHHEI, paGoTalolieH
FHH OTJAEJbHO He YYHTHIBAGMOro B pacueTe CUeNJeHHH.

epiem Hasocop B CIIA w B Espone npenebperaior BBHLY He-
sHOH Hx ponu. Jluiib B peAxHX cAyJYasax NPH NPOEKTHPOBAHHH
TOLIHX NJOTHH NPHHATO BO BHHMaHHe AABJeHHe HAHOCOB, KO-
OI'YT 3anoJHHTH BOXOXPAaHHNHIIE KO rpeGHsd MJIOTHHHL. Bec
YOHUYECKOTrO MeTpa HAHOCOB B BOJEe TNPHHHMAETCH  PaBHBIM
u @ = 30°. ChenoBarenbHO, NpH TOJIHHE H HAHOCOB nepej

--.' ] a .
HX [aBJICHHE PaBHO -G—H~ T Ha OJHH TMOTOoHHbIA MeTp. Ecnn

A
P{i‘l-l-f -+ ﬁt.

iMH CJIOBAMH, C YBeJHUYeHHEM BLICOTEH NJAOTHHH
cHenJeHHs nNajgaeT, OHAKO OHA OCTaeTci BecbMa
‘u npu H = 100 m. Hux. Kesen B 1933 roay jnokasan, 4ro
IKTHUECKOM pacrpefieACHHH CKaJbLIBAIOIHUX HanpaxeHHd H fpH
cuenenss = 12 krfcM? KoadHIHEHT 3anaca Ha CABHI pa-

84
K= =7 +1,14.

Hsa sroll hopMyJsl BHAHO, UTO Jaxe NpH BhicoTe MioThab H=60 M
ﬁ,‘fH HMeeM:

&84
HI:EE_]‘ 1,14:2}5{)‘
: :" ,.“PH pacueTre no qopMyJe:
KE=(P-—58)f



umenn Gbi s K — 1. Tawum oGpasoM, npu Beicote B 50 u B Il
{OJIOMHTEJIbHAA POJib CHEIIEHHA MHOrO BBIOIE, YeéeM OTPHUATCIE 'r'
poJib cHabl Sy. OTCIOZA NOHATHO, NOYEMY MpPH K=1uf=0,7 He p:
PYLIHJIACH HH OJHA H3 MJOTHH 3HAYHTENBLHOH BbICOTHI, Eblc'rpnen i
¢ 1860 ropa B CIIA na xopoweii ckase npH TILATCABHON LeMECHTALLHH,
Torga .Kak tam ke, 8 CIIA, njoTHHE MeHbIeH BbicoThl (Ho 22 M)
BRICTPOGHHLIE HA llﬂEpEﬂCTHEHHDf{ ckane (Hanpumep, Octun B Texcace
# Octiu B [MencusbBanuy), B 3HAYHTEJBLHOM YHC/Ae paspYUIHIHCh Mpi
Nt =07 K STOMY Hajo no06aBHTE, 4TO AJiSl NJAOTHH BhLICOTOR
no 20—25 m onacHeHWHM NepHOAOM CJyKObl ABAAETCA NPOXOA MHa:
BOJIK4, KOIJla OTHOCHTEJIbHAasi POJib BesMuHHBI S, Pe3KO BO3pacraen
4TO He HMeeT MecTa npd GojpluHX BbicoTax NAoTHH. [IpH Maneix Bl
COTax IJIOTHHBI CABHTAIOLIAs CHJAA TaKxe VMeHbiaercs, Ho 3ddex
THBHBIH Bec TeJa IJIOTHHLI NMajaer pesuye. DTHM H HaA0 OOBLACHHTH
YTO paspyulieHHe YNOMAHYTHIX Bbllle MacCHBHBIX OGeTOHHEIX NJIOTHR
NPOH3OULI0 HMEHHO BO BpeMs MaBOJAKOR.

B uoBeiilieil aMepHKAHCKOI TPaKTHKe NPHHATO CHAy S, Y4HTHIBAT ;
fes pHeceHHs Ko3(HUHeHTa =, T. e. dopmyna: :

., a(H+h)B
S 5
3AMEHAETCA Tenepb hopMyJIoH:
S. e (H- k'lﬁ+,&B,

4

il

rae H — R HAMop.

ITo H3MEeHeHHe BOOJHe JIOTHYHO, TAK KAaK CO CTOPOHBI HHK
Hero Ohed)a MojoOIWIBA MVIOTHHLI He BCerja 3aulHilleHa OT  NpPOHHKHOS
peHHa BoAkl. OQ@HAKO HAAHUO fAajbHefillee yTsKejgeHHe NpodHAR
JAOTHHLI; He BLI3BAHHOE H He ONpaBjaHHOE TNPAKTHKON nﬂm‘num
CTPOCHHA. :

Hrak, pacuer nnorunul BhicoToll o 25—35 M (3TOT npefef pacrer
¢ pOCTOM aMOJAHTYABI KoJjeGanusi BoAbl B HHMHeM Obede) mosxed
OLITE NMPOHIBeNeH A8 ABYX CJIYuaen: !
- 1) nna nepHopa npoxoja pacyeTHOro MaBOJAKA; .

2) Ana nepHomAa HaHHH3ILUEH MeXeHH C YUeTOM JAaBJeHHsa Jbjia.

BeicokHe MJIOTHHLI PACCYHTLIBAIOT JHIUL Ha BTOpof cnyuai. Pacuer
IIPOYHOCTH TeMa NMMOTHHL! HAYHHAIOT C ONpeleseHHs BeJHYHH HOpMalb-
HBIX HANpSXKeHHH Y HANOPHOH M HH30BOH rpaHeil MIOTHHBl 3, U o, 0O
(hopMyjie HEPAaBHOMEPHOTO CHAaTHH:

P M

i w

[ #]
e
LB

riae:
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IeMEHTApHBIE TPH3MEL
i B HH30BOH Trpaneh
a raybune y (puc. 35).
Bas JAEBYI0 IPH3MY Y BEP-

i H rOpH30HTaJbLHON MJIOC-
n DY HHM .
ttam—y ym=0;
f}"""’m_“u“‘ﬂr

T tgot =m
E;.ﬂl'i Eﬂﬁ = 15‘3”

it Pue. 35. K pacuery npoYHOCTH

:,' AHCEHCH YIVIOB HAKJ/IO- Stz
n H HH20BOH rpaned
. [JNapHBie HOPMaJibHBIE HATPSIKEHHA Y HAaMoOpHOH rpakH

45 g = -
N,=ulﬂ 2 — 5 Viie,—2,)2 +4 =*

Ny =St Y G A e,
D, 4TO:

:f'v'(ﬁ] ‘_#,u }E b "-1- "E'E = T ﬁ.m_--

= (1 y—a,) (1 +m?);

]

1 4+m*
m

S+ G =27)—%

=)
Ny =3, (1 +m*)—x ym*;

1
Ti=1T,= =y (1y—No).
47
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' Ha Hu30BOil rpaHH aHAJOrHYHO MOJyYaem JBa gpﬂnﬂel__igg;‘_—

=L

OTKYHa:

N, _-I.-

07 E
B pesyisrare @NpH HAMOJHEHHOM BOJOXpaHHJHLLE mNOAYy4d M
HanopHo#l TFpaHH: ,:.
No+1ym* w
LT

Ny =1Y;

Ty

2 1y—N;y
S m -

Ny=ay(1 +m)—g ym’;
T_}’+N=-"ﬂi .
A e

1
T,=T,= ”j'{,'f.l"'"”:};

Yy HH30BOH# rpaHH:
Ny
1 +nk

ﬂ1==

Ny=o, |1 +n%);

It
1+ n?
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)i ONOPOXKHEHHOM BONOXPAHHAHIE HaHAEM HaNPAXKEHHd, MpH-
1e7IHM HANPAXEHHA B TeJe IJIOTHHB OT HLeHCTRHA NRABIEHMS
. B 3aBHCHMOCTH OT KJ/IHMaTH- ;
CJAOBHA NMpHHHMaeMmoro ot 2,5
T Ha OLHH NOrOHHHA METp miIo-
| Ha KamAbe JeCATh CaHTHMETPOB
Hel abaa  (puc. 36). Tlpunss
HEA NpoduIb NJIOTHHH H 000-
HE uepes z paccTosHHE OT WEHTpa
o7 O TOPH3OHTAJABHOTO CeYeHHHA
HH 10 TOuKH A, rie OTHCKHBaeM
@AbHOE BanpAxeHHe, MOAYUHM:

Mz
ﬂj' =m f 5

Pue. 36, Vuer paeaends appa

M=Ty,

a d
I=%‘- (MOMEHT HHEPUHR CeYeHns);

2= X— —;-y}:tgz.

)

caeayer, uro:

8, =— I%T—-{ftg“a(%ctga-—- —_I? )

SPenHsis BEHYHHA CKAJBIBAIOLIEro HanpsKeHnns papHa:

e

| e
E -y :

i HanpsKenus MOUKHLI OuiTe N06aBieHLH K HaNpiXKeHAaM oF
i Boabl. Beamumubm o, 5, H T JHMHTHDYKOT TOJIBEHY
jacTd npodHAA NAOTHHE!, BLIHYXAAA K YTOJILICHHIO ee, HE-
My, BIpOYeM, H MO YCJOBHAM 3KCIJIOATAUBH NAOTHHB (Mpo-
KA MaTepHaJsioR H 1p.).

: HAHOCOB Ha MNepefHIOK TPaHb NJIOTHHEI PEAKO TNPHHE-
BO BHHMaHHEe H3 Tex coolpaxeHunil, 4T0 HafJexalle 3anpocx-
' 19

o

"W MO
Bl b
e

':l -

v
R L



" A

- A
THPOBAHHAA IJIOTHHA [MOYTH HE MEHAET CTeNEeHH CBOeH YCTOHYHBOC
NpH ydere [AaBJIEHHA HAcOCOB, IJTa ToYKa 3peHHHA rOCNOACTS ,
B Hactosiiee ppemsa B CIIA.

[puasae npodHIL NJOTHHBI B BHAE TIPAMOYTOJLHOTO TPEYrOJbHHK
NpHE OTCYTCTBHH B HE
PACTArHBAWIIHX Han
HEeHHH NPH DOAHATOM u..
(puc. 37), mposejem pasHOE
CTBYIOILYI0 R uepes JieByi Ffk
HHIy cpemHeil TpeTH (Toukal)
B3se cyMMy MOMEHTOB CHA (
HOCHTEJIHO TOUKH O, Moyl
YpaBHEHHE: 4

! B
(TET’ By- -—_;;‘“BJ’)““” _

rac:

ML

Ty — BEC OJHOTO KYOHY

Puc. 37. Tpeyroassii npoduas Maxci- CKOro metpa Ge :'
MafibHOR BHICOTH & — H3BECTHHII HaM

3DHIHERT yMEHbIl

HHA HHTEHCHBHOCTH ,EI,EBJ[EHHE BOJAK 33 NOJOIUBY, MEHLINHH &IHHHA|

Orcoga:

Y
B- ——
Vu—ao
Mpu 1,=2,3 1/M* u a=0,5 noayuunn 6ut B=0,75y.
MakcamanbHOe HalpsMKEHHe Ha HH30BOH IPaHH B JOGOM ceueH

paBHO:
N, o, II1+4-1**}=T.!»'[l 'i'(j}é—) ] =y ( 1 4-;;—2)

npe =1 7/m>.

y
Ipuunas no npeapiayuiemy B=———
p pe Y y Vi

NOJYYHM:

Ny=y |1 LD ] -y (1+1.-9).

Orciona npu Ny —5,,, KO/CM® [ONY4HM TpefeibHY0
BBICOTY:

3
o
Vnpeo ™ .
pe 1 1, —a




. OpHHAB T, = 2,3 M 2 = 0,5, noayunm nopu o = 400 T/M*
_ BBICOTY MJOTHHBI B 3THX YCJOBHAX:
400 : 400

e 1-4-23--{}5"‘" TR A

COE I}EHEHHHI NpOeKTax He AONYCKaeTCdA PACTArHBaloIHX Hanps-
i B Teje MJOTHHbl, HCUYHCJAAEMBIX H3JOMEHHBIMH
b MeToxamH OnHaKo COBMECTHBIH y4YeT YNpPYrHX CBOHCTB
4 H CKaJsl NPHBOJAHT K 3aKJIOUEHHIO, YTO B JIeHCTBHTE/bHOCTH
ACTATHBAIONIHE HANpsIKEeHHs B Tesje GeTOHHOH IJIOTHHBI HeH30eMKHE!
3 Cy" yae GOJLIIOH €€ BHICOTH CM. HHXKE). ;

W &TEpHaJI HJsi NOCTPoilKH OeTOHHON MNJIOTHHBL — IJIOTHBIE MOpO30-
opubifi  Geron. Jlutoii GeToH oOKasajcsi Hey/JO0BJIeTBOPHTEJbHBIM
OBHAX AJHTEJbHOH 3HMBI, Kak MOKa3aj ONbIT MBeliapckoro
THHOCTPOEHHS, Tle B LEJOM psje BLICOKHX NMJIOTHH Yepes naTh Jer
H AE3HHTErpHpoBaJIcA ¢ IOBEPXHOCTH HA TOJLWHHY A0 OIHOro
MHUECTRO IIEMEHTA HA ONHH KyOHuecKHit Merp OGeTOHAa YCTAHABR-
¢ TpefoBaHHEM MOPO30YNOPHOCTH OeTOHA, KOTOPOE MOJHOCTBIO
HIBaeT XapaKTepHCTHKY npouHocTH. Tak, 6eToH JlHempoBCKO
ibl MpH cojep:kaHHH ueMeHTa B 285 kr/M? umen Koz =232 kr/fcm?,
H 265 kr/m® — 202 kr/cm2.
lo HOpMaM MOXHO OblIO Obl l[,ﬂﬂ}?t:THTb HanpsaxeHHe B GeToHe
0 Kr/cM2, HO NPaKTHYECKH Aa¥Ke NpPH BO3BEJEHHH MACCHBHBIX IUIO-
picoTol Mo 150 M, 10 COBpeMEHHBIM pacueTam, HanpfAXKeHHe Ha
ie He moJayuyaerca Gojee 40 kr/cm? (cM. Boile). Mexay TeM B
6 MecAmbl moche ykaaakH OeroHa B JlHenpoBcKoH MAOTHHE 3a-
{Hble NpHOOpPE  MOKA3AJH  PACTATHBAIOLIHE HAMPSMXEHHd 10
feM?, KOTOPBIX Mbl He OGHApy)KHBaeM OOBIYHLIMH HAUIHMH pac-

|

i BecbMa OTBETCTBeHHBIX IJIOTHH TpeGOBaHHE MOPO30YNOPHOCTH
ATCSl BCe CTPOJKEe M CTpPoXe [l NMOBLIIEHHA NOJrOBEYHOCTH
BHHSI, UYTO 3acTaBjJfAeT YBEJNHYHBATb COMAepIKaHHE IeMeHTa
50 — 300 Kr/m° [OPHrOTOBJAS TIOTHBLIE GETOH, MO BO3MOMKHOCTH
{POBAHHLIN, C MaJbIM BOJOUEMEHTHBIM (PAaKTOPOM.
DNOCTABJAS CO BCEMH 3THMH [aHHLIMH Haulu cBeleHHs 06 OCHO-
i MJIOTHHBI, CJeJyeTr MPH3HATh, YTO OCHOBAHHE MACCHBHOH MJIO-
fABjserca ee caabeliliuM MeCTOM Kak C TOUKH 3PeHHA OMacHOCTH
\d MAOTHHBL B HIKHHI Obed, TaK M € TOYKH 3peHHs paGOTHI OCHO-
i Ha cxkartHe (omacHOCTL MOJATIHBOCTH  OCHOBAHHS). OTH
@H HECKOJIBKO OTNajaloT JUlb MPH OTJHUHOH CKaJjie, HO TNpH
| TOJBKO YAOBJIETBOPHTENBLHONH OHH JIHMHTHPYIOT H passepbl Ipo-
MAOTHHBI H BbicOTY coopy:xeniia. Hepoucnonbsosauue GerToHa
7€ MAOTHHBI, BbLI3BAHHOE HaJHYHEM (QHJIBTPALHOHHOIO H B3Be-
Aro AaBJieHHil, H KpaiiHe HeOaaronpHATHLIE YCJIOBHA TBEpae-

ol



< 3
7ana. OfHako B STHM Jeno He OrpPaHHYHBAETCA: NPH y4ere -ir
MAUHH CKaJbHOIO OCHOBaHHA H YyCaak®w 0eToHa npH COBpEMes

npotune GeToHHOH NJOTHHL BO3HHKAKT BECbMa 3HAUKTE/LHLIE PacTs
THEAIOLIHE HANPHXKEHHA B GeToHe, 4TO YCTAaHOBJEHO pacyeToM m'r
ToOaM TeOpHH ynpyrocTs H NOATBEPXIEeHO OTOINACTHYCCKHME' Hi
clefOBaHHAMHE Mofenell B naGopaTopHax. e

[puBeneM BLIBOALI NPHMEHHTEJBHO K NPOoQHAI0 INIOTHHBI  BBHICE .__
B 100 M M LIHPHHOH B OCHOBaHHH B 75 M (NpAMOYroJbHLIi TPeyroJ/ibHE
PaccMoTpHM TPH CJyuas: e

-

1) MOAYaAE }fnp}rmc?H CKansl BaBoe GoJellle MOAYAs yr:p:-,rru-cm ils
ToHa naoTHEm (E..=2E...);

2) oba moayas }’HP}'I‘GCTH pasant E, . =F; . H |
3) MOAYJIb YNPYrOCTH CKaJbl BABOE MEHbLIE MOAY/A ynpYrocinO&

1
TOHA (f' — E,_;m)

[lpx NOpOXKHEM BOJOXPAHWJHING 3HAUHTENLHBIE —PACTATHBAIOUIN
rJaBHbBIE HANpAXKeHHA pacnpefeNfioTcs B HHMKHHX c.nc-nx npodung u
XBOCTOBOMH yacTH, HO BAaJH OT HamopHoi rpanu. Ilpn £, = 2E. 8B X80
cTe NAOTHHE pacTaxenHe gocturaer 20 kr/cm?, a Ganz CEpPEeaHHB! 10
AOWBLI — 8—9 kr/cm?, npu £, = Eﬁm COOTBeTCTBCHHO HMeewm 14 xriey

A
£

I .
H 4—5 Kr/cmM? u npH E”=§E&m HMEEH 9 r:r.-"»*:m2 n 1 wkricm?, 11' €
pias Bonee caabofi ckaabl (Mo OTHOLIEHHIO K OETOHY IIOTHHLY) HOAY

yaeM Gojee GAaronpHATHYIO KapPTHHY.

[Npu nanoJHeHHOM BOAOOXPaHHJMILE B TOM Caydae, Koraa £, = 2
pacTAMeHHeM 3axBaueHa Macca GeroHa, npHjeramuan K EKEJIE,
KJIOYa# XBOCTOBYK 4acTh IJIOTHHBL. B cepeiHHe [1QOUIBbI FJl2
pacTArABalONIHe HANpsXeHHA mocTHraior 13—14 krfcw?, a y. Hanop
rpaui — 23 krfcm?; npu £, = Eg, B KayecTBeHHOM OTHOLIEHHH KapTH
HAa Bbipa)KeHa AHAJOTHYHO, HO BeJHYHHA PACTACHBAIOLLIHX HaNpHHEHH:
B cepenﬁﬂe MOoKOWBLl fgocTHraer 8—9 krfcm?, a y HanopHO# TpaHH =

- 1 :
5 Kr/cm?, Hakoweun, npH £, = .&,jm noutH MY nogolusbl (K XE ocTy

cBOBOAHB OT PacTHAMXKEHHA, B cepemﬂw NoACIIBLI HMeem 2—3 }-:rfn::nﬁ
v Hanopuo# rpanw — A0 10 kr/cm?. ChenoBaTesbHO, H B 3TOM CHYHaE
npu Gosee caaGoH ofaHOpoAHON ckajle wumeeMm Oojee OJaronpHATHYK
KAPTHHY.

YKasaHHble BbICOKHE pacTArHBaiollHe HANPAMEHHA MOTLYT BhiSBEal
NOABJeHHE TPELIHH, KOTOpble OCOGEHHO HexKeNaTeJbHbl Yy HalOpHO
I'PAHH, TAaK KaK MpH 3TOM nociefoBano Obl yBesMyeHHe (HILTPANAOR
HOFO JaBJjieHHs Ha TNOAOMIBY H yKopouehue myTH (uubTpanns. Taxul
o6pa3oM, NOBHIIEHHAN NMPOYHOCTH CKaJibl — HCTOUHHK pacTArHBaKOI
HAMPAMKEHHH, 4 MOHMMKEeHHOe KavecTBO CKaJibl BEAET K ee -m_-
HOCTH W TpelHHoBaTocTH. Ec/ii BclieACcTBHE NnacTHYECKHX AedopMal
9TH HANPSXKEHHs N CHH3ATCA fo 5—6 krfecm?, To BCe Ke ONacHOCTh 1..'.
ABJIEHHA TPELUHH COXPaHSEeTCH.
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JCcTaHAB/HBAR BHHMAHHE HA TAABHBIX CHKMMAIOIIHX HANPRIKEHHSX
el ot 100w wpuoh g 75w (< <075). !

i
.'.". Pl ) ) l i
HHbl OTMETHTD, 4TO NpH cAabo# ckase (Em el Eorm | T/IABHBIE CHCH-
Ow

-y e i ¥
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ehT
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A

-.::‘E ;l.-
% Moy

b NaoTtHHL Moppuc Puc. 39. nEo Hab naorHast Hlacra
A) 1934 r. (CLLIA) 1943 r.

1

HanpAxeHHd OpH MOpPoXHeM BOAOXPAHHJHLLE [NOCTHTaKT B

THHBI Y HanmopHoH rpasu 65 Kr/cM?, a NpH HaOOVIHEHHOM BOAO-

e — 40 kr/cm* B xBocroBoit yactH; npu E,.= E;, CooTBer-

HHO HMEEM B Tex e MecTax

(€M* H 19 kr/cM®, npu £, ~ 2E., o

jaeM Tam xe 27 w 16 kr/cm?. =L

CTHUECKHe nmediopMaunu oTya- :
JIKHBAIOT 3Ty KAapTHHY Ha-

. SHAUHTENBHLIM YiOHpe-

HPOMHAA NIOTHHEI MOMXHO 10-

- YCTpaHeHHd onacHLIX pa-

AKX Hanps#eHuil. [puxo-

[BOAY, UTO MHEHHE 06 0Co-

1d MJIOTHHLI IPH COBPeMeEH -
IPOdHIE He MOJaY4Yaer MNoi-
iHf B GBETe HOBCHUIHX Te-
X HCC/IeOBaHHH. JTHM
CHHTE ﬂETDpD}HHHﬁ rpo- o T S T T e T S T

iHb B_a:,r.imep, JHIOE OT-  Puc. 40. [poduas naoruus Tpann Ky-
DOTAIOWIeH KaK apka o an (CILIA) 1940 r. Buicota 163 M
‘BBICOTY B 224 M npw

-.- OCHOBAHHH B 200 M, 7. e gﬁﬂ.ﬂgi Ha pmc. 38—
L L = GITE
il NpodMIR  HOBEHWIHX [JIOTHH  PaccMaTpHBAEMOro
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B sakjioueHHe OTMeTHM, 4To cBoille 90% paspylueHuii MacCHBRHX
GeTOHHBIX NJIOTHH NOCJENOBAJO H3-332 HEAOCTATOYHOTO ydera CBOHCTE
CKaAHCTOr0 OCHOBaHHS. el

Fnapa V

TUMA (NIJIOTHHBI AMBYPCEH)

1. OcHOBHBE JaHHBIE AJfA NMPOEKTHPOBAHHA

B MaccBHbIX TUIOTHHAX M3-3a Hauuust cuapt S, ot 20 ao 308
feToHa He HCNoOJb3yeTcA B pafoTe COOpPY:KeHHd Ha CIABHI. [To coobpa
JKEHHAM [IPOYHOCTH IJIOTHHEI, 3TOT Geron (20—30%) Toxe He HY ek
NPOYHOCTE COOpPY:KeHHs1 obecrneynBaeTcs OCTaBLIHMCS 0GBeMoM GeTOoH
ecan ykasauusie 20—30% H3BATH H3 CpejiHeH HacTH npodHJsa MaccHi
HoOlt  MJOTHHB, CTpeMJIeHHe NOJHEe HCNoab30BaTh OeToH, co31aB O i
pallHOHAJbHYIO KOHCTPYKIHIO, MPHBEJIO K ool ese306eToHHOH KOl
CTPYKIHH [JOTHHEI, TNPeLI0XKeHHOI dupmoit  AmOypceH |
1903 r.). T10THHA COCTOHT H3 GLIYKOBrKOHTPHOPCOB H HAMNOPHOH 1l
THI, BOCTPHHHMAIOLIEH AaBJeHAe BOAbl Bepxhero Obea u nepeiaioie
ero Ha Gbiuku (puc. 41). BuH3y IJIHTa NEepexoiHT B 3y6, no JAJHHE K
TOPOTo YCTPAaHBAIOTCH CKBAXKHHbI, 8 B HHX HarHeTacrcH pacTBop I
MEHTA /LISl YBEJHUEHHS MPOYHOCTH CKaJbl OCHOBAHHA H YMEHBUICH

Puc. 41. MMpoduas u mnaaw naoruns Cronn lopas
(CILIA)-N =36 m

ee nponauaemocts. IljoThHa AmOypcen HHOTAA Tpebyer OeroHa
1Ba-TPH pasa MeHblle, HEXKeJH - MacCHBHafA NJOTHHA, 4YTO CHOC
CTBYeT BecbMa LIMPOKOMY PaclpoCTPaHEHHIO STOrC THMA HJIOTHHELE
ABHTas €r0 KaK COOPYXXeHHe HauMeHee TPYIOeMKOe, Tpebyiomiee

o4
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JOJBINOFO CPOKa JJIf €r0 BOSBEEHHS NpH MHHHMyMe pabouel CHIH,

; THEIX CpPeACTB, MEXaHH3IMOB H BCNOMOTATEJbHBIX COODYMEHHH
iTeabHON nuomanke. K 1945 rony BCero Bo3pefieHC OKOJO ge-
COT MAOTHH 3TOro THna, 3 Hux 335 g CILA, 16 B Espone, 25 B
e # 15 B apyrux crpanax. B CCCP sToT THN NJOTHEH elle He

1 JOJIKHOH OLCHKH, XOTH OnblT paloTkl CTPOHTENBCTE AO
rofa, a TaKiKe MOC/EBOEHHLIE YCJOBHS YXe NOATOTOBHIH HH-
DHY IO MBIC/Ib K D0Jiee NOJTOIKATENb-
ro OIEHKe. SN
IABTPAIHOHHOE JaB/IeHHE B OCHO-
3yba H KOHTp(pOPCOB 3/Jech He-
HAUHTEABHO, TAK KaK (DHABTPAIHOHHBIH
[0TOK paccenBaeTcsi Mex 1y KoHTpdop-
AMH, MOSTOMY B COBPEMEHHHIX IIPOEK-
dX YHIHTEIBAETCA JMIUb CHJAa S, 1o 3a-
ORY ApXHMena. B ciiyuyae ropusoHTaAb-
aNJacTOBAHHA CKAJBLHEIX NOPOL Puc. 42. Cxema pgaBleHun AbAA
'KOHTphOopcaMH B ckase ycrpaH- Ha naoTHHy AMGypcen
Cfl NPEHaXKHBIE CKBAXHHE BO M3-

€ TOABJICHHST (PANETPAIHOHHOTO AABJICHHS HA BEPXHHE NJACTh
. [pn pacmmpennn nbAa gasienne ero ) HA HANOPHYIO FPaHb
Am6ypceH He ycmeBaeT pasBHTBCSH, TaK KAK B HAYAJBHEIN
' COCTaBJfAIONIasi 3TOr0 JaBJieHHd, NapajjenbHas HAanopHOMH
| D -cosa, mpeosioneBaeT Bec W CuUEMJIeHHe JbAA ¢ KIANKOH W
JIHHMaeT Jie[, KOTOpblH [JaeT TPellHHY H o0jaMbiBaeTcs BhOEpeiH
B! (B Touke 4, puc. 42); no3TOMY B NPOEKTHOH NPaKTHKE naB-
JIbJla He YUHTBIBAlOT, a KOHTpdopcH uacto Beayr no rpeGus
{A0HHOM nojoxennd. Ilna 3TOH Ke UelH HHOTAA NPHMEHSIOT
HBIE LIHTOBLIE 3aTBOPHI.

BXOOHMO OTMeTHTB BBICOKHe TpeGoBaHus K KauvecTBy DeToHa,
HAEMOTO 3lech ¢ NpeleJbpHO HH3KHM BOILOLEMEHTHHIM (hakTopOM.
Ke caeayer o6wacHuTe W HaGmomamomyloca B CIUA tenmermuio
OETOHHPOBAHHE IIOTHHLI TOJIBKO JHEM, HOYLIO XE TIPOHSBONHTH
Ky onadyOku B apMatypki, uTo ofecneyrBaeT HaAJeXaLIHi Tex-
kit Hagsop. OneiT pabotel TioriH Ambypcen B llIsennu u Hop-
nokasan yxe K 1930 rogy GeccnopHOe nmpeHMYIIeCTBO 3TOrO TH-
OTHH B SKCIJIOATAUHOHHOM OTHOWeHHH B ycaopmax Cepepa 10

{10 C MJOTHHAMH MAaCCHBHOTO THIA.

{HE IJMTEI OTAHYHO paboTaloT M 3HMOH M ABAAKTCH AOCTYIIHE-
A ocMoTpa. Mesxkay TeM mpoilece Je3dHTerpauni GeToHa B Mac-
[JIOTHHAX 4YacTO HOCHT CKpPLITYIo ¢opMy, KakK TNOKasaj OIbIT

. Pacxon nementa Ha CKBaxHHY KojefJjercss B 3aBHCHMOCTH OT Ka-
iTBa Ckanbl. PaccToankie Mexay ckBaxkuHamH OGeperca or 1,50 M 10
: 4EM MJIOTHEe CKana, TeM pexe pacnojarair cxpaxuHeL Ilpn
DT NAOTHHEI 10 20 M BO3MOMXHO BO3BeAeHHEe [JIOTHHLI JAHHOTO TH-
Ha HECKAJIbHOM TpPYHTE nocje TIIATEJbHOTO YUeTa B TPOEXTe
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OCAaJKH OTAGNbHLIX SJCMEHTOB [JOTHHBL. UYem pexe paccras
xouTpHOPCH!, Tew Mekbile 3aTpaThl GETOHA KA HHX, 3aT0. BO3PACTAH
3ATPATHl Ha TLIHTY, paboTalolLlyio Ha H3THO.. —

B npoextublx konTopax CIIA pyxopoacTeytoTea caeAylowei vabm
ek, cBsisbiBaolIell Ccpe A HIO 0 BHCOTY IMOTHHB H c paccToAHKE
I, mexny ocAMH KOHTpdopcos (B MeTpax): Tl
Ilnpuaa mpoduas MIOTHAL 0

TaGanuuma 2 ¥

= HH3Y JIeWHT B mpesenax ot 1,2 K
e A 1,5 BBIcOTH NIOTHHLI. BREpXY MAOTH

HBl TOJALAHA IIHTE Oepercd o0nM

HO HE MeHee = £ npH il

- — e m—— L L

15—30 4,5—6 0.8
30—45 9—12 He KOHTPHOopca nosepxy d, = '-'
Goapme 49 12—15 H s
+0,20, a noHH3Y dn=ﬁ +0,20

e

[Mps BHICOTE MIOTHHB! A0 25 M BO3HHKAIOUIHE B KOHTP{OpPCAX Cil
MAOIIHE HATPHMKEHHA HHKOrAA He JAOCTHralor ONAacHOH BeJk TR
BCJASNCTBHE Yero pasMepbl KOHTPHOPCOB OINpeselisioTCH YCJIOBHAMI
YCTOHYMBOCTH HX TpH ACHCTBHH CJAEAYIOLLHX CHI B Npeaejax TN

ApONEeTa ILIOTHHDI: k

3) Beca KoHTpopca 3a BHIYETOM Beca BOAbl B o0beMe SaTomjies
HOM YacTH KoHTpdopca, CUHTAd OT €ro HoJ0iIBbl A0 FOPH3OHTA ‘BOIS
HEXHEro Opeda; i
6) Beca 3y0a ¥ OJHTbI C AHAJOCHUHBIM BBIYCTOM MO 3aKOHY ApXl
Mena; : -y
B} Beca BOML! HaJ HANOPHOMH FPaHbID MJIOTHHBL, _
r) ropH30HTAABHOTC [aBJEHHA BOABI Ha HANOPHYH IJIHTY HUKOE g

thope. - |

IapjcHre HAHOCOB HA NEPejHIOn TPaHb MJOTHHG He MPHHHMACH
50 BHHMAaHHUe, T2K Kak OTPAUATEJBHAst POJib HX B 3HAYHTEJLHOH MEp
KOMIeHCHPYETCS MOJOMHTeIBHOH POJibio (BeCOM HAaHOCOB Haj rpak

Vpasuen#e paBHoBecHs H (hopMysia HEPABHOMEPHOTO CXHATHH H) i

- oA
TOT & BHA, MTO H B CJy4Hac MACCHEBHOH TNOTHHEL. GTHGIHEHHE-.'

(cm. raasy V) Gepercn o6eiaso ot 0,60 mo 0,80, B 3aBHCHMOCTH 0
KAUECTBA CKajbl, PacuerHblil TOPH3OHT BoALI Geperca B ypoBHe rpebi
MUIOTHHG!, HO ©CJAH TPH MACCHBHOH NJOTHHEe CABHIaiOMafA CHA
He pojua ObiTh Goaswte 0,65—0,7 cyMMbl OTBECHBIX CHI, TO B AaH
HOM CJyYae BepXHEi npeaeJ HepeAxo nosbimaetcd ao 0,90 npH TME
Teaplol 3ajenke dyHAaMeHTa IVIOTHHB B cKany. [loBbiuienue St
IPOMCXOMHT 34 CHET YBeJHYCHHA YAEJbHOH PO cuenJeHHs OeToHa ¢
CKaJIOH B KOHTP(OPCHOH MNJOTHHE, TAK KaK Be/JHYHHA GOKOBBIX MOBEN!
HOCTEIl KOTJOB3aHA B CKaJe, CXBATHIBAWIHXCA ¢ OETOHOM, COCTABJAE

34eCh BHICOKHIL MPOLEHT OT MJIOLALH NOAOWIBLI pyHagaMeRTa KOHT]
(opca. : : _—
5



€ MPOYHOCTH HAZO CTPEMHTHCSH:
< BB DABHHBAHHIO HANDPSIKEHHH 0 ero nojowWBe MPH AEHCTBHH
T0Gbl He OCNAGJATs NPOYHOCTh OCHOBAHHA M KOHTp(opca B

O 0 R
 Fa Il | PR e
' i
"I.-_--J
Puc. 43. Tlaan-paspes Owiuka Puc. 44. Pacnpeacaenue HOp-

ManabHLIX | HANPAMKECHNH TIPH
OTCYTCTBHH XBOCTOBOIQ Y10~
UIEHHA H PR Cr0o HATHYHH

SABRBIX MECTAX; AJIf STOTO HHOTAa TPeGyeTcst yTO/ICTHTE XBOCTOBYIO
oth KoHTphOpea (pue. 43 H 44);

)) K Vi HEHWIO DACTArHBAIONIHX IIABHBIX HANPAKEHHH Yy Hamop-

dp Mz
|
= y L
= Q=‘ E: .

BHT HEepuun I, a TaxKe z; H Zo.
StpemJerne uMets N, >0 nu-
DYET MEHEMYM YrJja HaKJoHa
M€l TpaHi K FOPH3OHTY, TO- ‘]ﬂ” p
Y € yBejHueHHEM BbICOTHI

e i T e
D S T e T
- _.,{-:J'-"-"“"?"-'" i o T CH o e -.d"..":ﬂ'--l"-.—l.'.

i

i K TOPH3OHTY BO3pa-
OCTHTas MpH BbICOTE TJIO-

40 m—50°. Ha puc. 45 Puc. 45. [Maotuaa Ambypces. Beepxy—
JHHHH [JI@BHBIX  HOP-  auguu raaeHMX HOPMaJbHBIX HaNpsie-

[ HANPAMEHHA B KOHTD- nuit mo MPOMHAI0 NAOTHHH, BHH3Y—
: 3MOphi HOPMATBHHX M CKAnbIBaRIHX
HanpAmenni B cevennn A—A

dliiil ©

b8

} OOBIMHO YCTPAHBAETCH
i Ha OdI0pax, BCJEACTBHE

, pabotaer kak Gajgka Ha AByx ornopax (puc. 46). Jdns Boc-
NaBRjeHHs OT COCCAHHX IJHT KoHTpdopC yTOAUIAIOT H [pH-

iy

‘ocobyio Gopmy (puc. 46 u 47). YTo/uleHHas YacTh KOHTP-

i

apIBAETCH T O JHO B O, @ 4aCTh FOJOBLI, 3aK/IQUEHHAA MEKAY

57
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BuipaGoTannuie NpaKTHKOH NPOEKTHPOBaHHA COOTHOLIEHHA OTAEN
HEIX 3JIEMEHTOB cedeHHs KoHTpdopca Oyay? yKkasaHbl B CJelyiome
naparpade. : o

b= L
27 )

—— f —

‘L\; oot ( “

Puc, 46. N'oaosa konTpdopca, A3LIK ¥ NAHTA

-
- . =

i
P Iz he 432

Pre, 47. KoHCTpYKUHA NAHTH H FOJ0BH

Pacuernwiii npoaer nantel .., G6epercs B NPeRINOJNOKEHHH, "
9MIOpa PEAKUHH T'0JI0Bbl KOHTPGOpCa Ha NJONIaAH CONPHKACAHHS MaHI

Masimg l_ :r

Puc. 48. K onpemneaexuio HarPy3KH HA IIHTY

H KOHTpdhOpcA MMeeT BHA TPeyroJbHHKA, BeJeAcTBHe uero [

=L —2a+ % (puc. 48). Takoe pacnpegeleHHe peakirHH MeHee B

roaHo Aq paGoThl roJoBH KOHTPhOpCa, IAe PasBHBAIOTCSH 3HAURTE
Hbi¢ CKAJblBalillUHE HaNpHAHEHHH.
58
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49 H3o0paKeHo ceueHHe royoBul KonTpdopca. Cnesa nyHx-
333aHO O4YepTaHHe IOJIOBEI NpPH paBHOH NPOYHOCTH €e Ha
¢f, a cnjomHoil JHHHeNl cde— ouepTaHHe, NpPHHHMAae-
oekTe. CApaBa H3o0paKeHbl JIHHHH TJaBHBIX HanpsoKeHWii.
He HA onope npeny-
(AJiA yCTPaHEHHs KOH-
[HH HanpsKeHuii B yrJay. a
nmrmﬁ H  fA3bBIKOM
pca npelyCMaTpHBAETCH
G MM aJas cBoboj-
CHLMpEHHS [JHTHE  [pPH
[YPHEIX KoJiebanusx. ¢
]}EE';I'ETE Ha CKaJhkiBaHHEe

eM = < 4-+6 Kr/cm?,

“FLLY

HMOCTH OT Mapku Gero- 4 }
THMH CJOBaMH: :
|
5 P(L—a+28) i
'y i : naex ﬂ
3 LEYeHYE
rg ckaRl-
OOHEE

— TOJIHHA TOJNOBH KOHTP-

--n pf_'ﬂ'
-HETEHCHEH’DETE OaBJEHHA

"Bﬂ Hd pdcCMaTpHBae-

i, n'::[ru HEI:]HTE: P s Pre. 49. Tonoea woutpdopca ¢ noka-

s P 33aHHEM JAHHHH [JaBHBIX HanpaXeHnH

Jik:B (Hccaepopanns  Ksasun Buxtop Ils-

1 Bic). Cnaowwdble AHHHH—NEpPBLEE Han-

{ [ gﬁ) pAXEeHHA H NYHKTHpPHbBIE AHHHH—BTO- .

_ lﬁ[l phie rAaBHEe Hanpaxenun. CnpaBa—a3a-

e Kpyriaeuye RIA YMCHbLUEHHA KOHLEH-

pHC. 48). M3rnGaiommit MO-  tpawmm manpamennii, ciesa nyHKTH-

HTE OT AaBJIEHHA BOJALI H poM-—ouepTanHe KoHTpdopca

2 BECa IVIHTH paBex:

B et e b

I‘;: — 00hEeMHBIH Bec GeTOHA B TOHHAX B OHOM KYOHUECKOM MeTpe;
. |— pacuerHblii nposier B Mertpax;
: "'—TﬂJlIHHHﬂ IAATEl B pacCMaTpHBaeMOM CCUCHHH B MeTpax.

ke

- PACTATHBAIOIIHE HANPAXEHHA BOCNPHHHMANOTCH apMaTypoi.

Ha TUMTEH! ONpefenseTcs C yqemm Ko3(HnKenTa sanaca K, =2

.-.p_azpjrmEHHﬂ nauTel H K,,—=1,2 nporus ofpasoBanus TpemmH.
i TOJIIHHA TITATH:

d=alV M=0,11zlV H.

a9



wBP . .

frm=W= S

rae: -
B — wupuna pacuerdoro ydactka nautbl (100 ewm); 3
i — NPOLEHT apPMHPOBAHHA; - 8
B — Ko3(HITHEHT, 3aBHCALHI OT KauecTBa cTaju, K, H Kyup
3uauenns - p-w P HaAXogHM mo Taba. 3 Jlaguruwa, coCTaB/eHH
npg K,=2 u K,,, = 1,2 npu cramn Ne 3. 3

~

TaGauua 3

r

+  Mapka Getona 250 200 170
" 0.52 0,44 0,40
0,393 0,431 0,452 '

Tak, npa H=25 M, I=6 ™M u wmapke OGerowa 170— --r"::-
= 0,11 % 0,425 x 6 x ¥V 25 = 1,54; samuTHHH cJIOH — O €

scero 3 = 1,60 m; £, = ﬂih{ll?g}{ 154

aThL crepxHed d — 26 MM Ha OJHH NOrOHHBIA MeTp MJAHTH.
OnoiT paGothl KOHTPHOPCHBIX IJIOTHH 1OKA3aJl, UYTO HE cleAyer
pausaTh GOJBILHX OTBEPCTHI B Tese KOHTPGHOPCOB BO H30eKanHe Hapy
wieHust npoudoctH Gertona. B caydyae HeoOXoauMOCTH cheiyeT Npem
cMATPHBATE HeOOJBLIOE OTBEpPCTHE jAnA npoxopa, npuberas K OONE
CHABHOMY apMHPOBaHHIO OeToHA MO KOHTYPY OTBEPCTHH. : 3
Bricotra kouTpdopcoB oGLIYHO NMpEeBblIAeT TOJUHHY HX 6oJjiee, 48
g AeCATh—ABEHAALATE a3, YTO BbisbiBaeT HeOOXOLHMOCTh NpOBEp:
xonTphopca Ha nNpoAoJbHBIH H3ruO. [lpu coOOTHOLUeHHH JKe, pPaJBHO
MATHAANATH, HeOOXOZHMO B MOATOpPa pa3a MNOHHKATbH JAONYCTHMCR H
npsizense Ha cxkarde., [lpu nanpHeiilem pocre OTHOUIEHHS BHICOTE
KOHTPHOPCa K TOJMIHHE ero YCTPaHBalT CHIBHO apPMHPOBAHHLIE HEpal
peatbie pefpa JKECTKOCTH, MPOXOAsAUIHE Yepes TPH npojera HiaH 0o
(cm. puc. 41). Bmecto sToro ui
_ AT PHOKOCTh Cce4yeHHs (pH
: 20). IlonyckaeMoe IaBJEHHE |
Puc. 50, 3amena pedep xeCTKOCTH cxaTHe (rJaBHEIE HaNpPAXEHH
YCHACGHHEM cedcHuA KOHTPpOpCa s koarphopcax 8 CIIA npruk
MaloT B !/ BPEMEHHOTO COMN

%
HEMINY

== EI,G cy®. bBepem ',n;&e

1
v

150 5
THB/JAeHHA GeToHa Ha CcxkaTHe, T. e, T=25 Kr/cm®, 8, =1150 xr/c

B IJIHTax jomyckaioor no 40 kr/cM® rpH BpeMEHHOM CORDOTHB/IEH
OeroHa OKOJO 2D0 Kr/cM®.

&0



BEasaiong oo -

1. 4 npuBesieHbl paauepﬁ OCHOBHBIX ~3J€MEHTOB  NAHTHL - U
dpopea 1mAoTHHE! CronH FOpaXk B 3aBHCHMOCTH oT m}rﬁn-
i HEXe rpeOBs NaoTHHLL. Bricora andra — 3,60 » , pac-
KAY OCAMH xﬂﬁrpquca pas-

B kampom andre 7T =const .

_ﬁc*rne MACTHH 3HAYHTEIL-
- npuuennm Geton c coxep-

]
L
| §
I

.:':-.—:':

Gpax ecTKOCTH, npuberas *j_
J0BAHHID TalbKH W  1ie6HA;
€ aHaMerpom GoJiee 7 cM MoO-
AONYIIEHB! TOJIBKO B TeJe 3y~
@YHAAMEHTaX NOJ KOHTpPOpPCH H
HHX HacTAX MOCJeIHHX.

; Gepyrcs  Tpex-ueThlpex
AAA OQHOTO H TOTO e 0BeTO- pyc, 51, Paswepw saemenron ro-
NOBLILIEHHA ero NJAOTHOCTH. A0BE
maoTHHEL g0 20 M npHMe-
,nﬂ KPYNHOCTBIO J0 2 CM, TaK KakK NJHTHL H KOHTPQOpCH
30eCh TOHKHE.
e' IV 0 mMaccHBHBIX GeTOHHLIX MJOTHHAX GLIIO YCTAHOBJCHO,
IeTBOPARA TpeOOBaHHIO MOPO30YNOpPHOCTH OetoHa, cobmozaem

I
i
i
i
!
[
]
'
y]
1
i
I
I
I

e LT S e —

Tabaunua 4
'_';‘f_:-'_ | H'm; ] T cm 3 oM S cm RoCH

22,5 - 45 42 225 |

215 50 50 25

32,5 55 1] 37.5 ]

37,9 60 68 a0

6 65 £t 42,5 L constant
475 70 86 35

52,5 810 95 40

57.5 ) 103 45

62,5 102,5 1312 50

67,5 112,5 120 50

€ C TeéM H TpedoBaHHe npoyHOCTH. CJefoBaTelbHO, PACXOh Le-
DAHH KyOHuYecKHid MeTp GeroHa KOHTpMOpPCOB NJOTHHBI AM-
ONIHSHTEJIEHO TOT K€, YTO H Ha OJHH KyOHUeCKHH MeTtp Oe-
[HOH MACCHBHOI [JIOTHHEIL

‘02 NoKasaH cnocol NOBLICHHS IJOTHHLBI AMOYpCEH ¢ yCT-
BOB M0 JIMHHH rJaBHBIX Hanpsaxenud. [Toanas cTonmocic
1 IAOTHHEI pa3bHTa Ha TPH uyacTH.

bl



B sakaoYyeHHe OTMETHM, 4YTO paBHOMepHOe pacnpegesieHHe §
MeHHi B OCHOBaHHH paNHOHAMLHO 3aNpPOEKTHPOBAHHOH n.rmﬂmu
GypceH ABjafercA ee OOJbIUHM MOCTOHHCTBOM, TOSBOJISIOUMIHM [pHA
HATH 9TOT THN IJIOTHHB 0f
3HAYHTEABHOH BEICOTE HA u;‘
BECHEMA YMEPEHHOrO KayecT
rJi¢ MacCHBHas IJIOTHHA TOH
BEHCOTH OHlla Ohl  HEOCTOPC
HBIM pelIeHHeM, HampHMep, I
picore B 30—60 M (0%
tHHa Kwunragom),  Tlpn  sHd
T€ NJAOTHHE B 42 m H
yrJje HaKioHa nepemxHel rp
HH K TrOpH3oHTY B 50°
ZHHO JOCTHTHYTD PaBHOME
HOI'O JaBJIEHHsi HA CPYHT
10 kr/cm® Ges ymHpeHHd
AOMBH (ryHAAMEHTE KOHTOO

Puc. 52. Cnocol NMoOBLIIIEHHA MIOTHHBI COB. ;
AumGypces PesioMHpya H3ZOAKEHHOE

nepeoM mnaparpadge, I'IDJ[HEE
METHM BHIOAL TPHMEHEeHHA [JOTHHH AMOypceH Mo cpan
C MACCHBHOH NJIOTHHOMH:

1) np# HAKJOHHOH HamoOPHOH 'TrpaHH TrOPH3OHTAJbLHOE [ABJE
Jbfia He MOKeT HMeTh MeCTa, TaKk Kak JieA TMOoAHHMaeTcA H
BaeTCH. 4

2) uapTpaNHOHHOE AABJEHHE NMPAKTHYECKH YHHUYTOMKAercs, a Bl
HIHBaOLIee IaBJeHHEe PE3KO CHHXKAETCH;

3) HCHOMb3yeTcs MOJE3HbIE BeC BOMbl Haj HAaLOPHOH rpaHbi Ao
Hbl, cliocoOCTBYIOUINI ee YCTOHYHBOCTH; 4

4) npH OXHOM M TOM € KauyecTBe CKaJibi CONPOTHB/IEHHE MJOTH
AmOypceH caBury niosblllaercs Ha 16—20% BCJIG/ICTBHE CLLeMIeH ur
OeJaHHBIX B CKaJy (yHAaMeHTOBR KOHTPQOpCcOB ¢ GOKOBLIMH IOE
CTAMH KOTJIOBAHOB; NYHKTH 1—4 j1al0T BO3MOMKHOCTH Pe3KO YMeHbIl]
o6bem GeToHa B naoTHHe AMOGYpPCEH MO CPaBHEeHHID C MACCHBHOMN I
THHOM;

5) GoJiee HJH MeHee paBHOMepHOe pacrnpejelieHHe AaBJICHHA HA
HOBaHHe MMOBBLIIIAET CONMPOTHBJEHHEe ero COBHTY, TaK KakK He co3iad
30H NMOHHMEHHOTO CONPOTHBJIEHHA CABHIY, HMEIOIHX MeCTe B XB
TOBOH YACTH MACCHBHOIl IVIOTHHbLI IIPH MOAHATOM HANope; 3T0 MOCH
Hee 0GCTOATENBCTBO MO3BOJISET HCMOJB30BATH [ MOCTPOHKH IUIOT
Ambypcer Menee mpouHsle ckajbl (naotuuel Kunraaom, Maiinec H b
Bopens — Ha MepreJdcTbix FPYHTax H T. I.); -

6) Gojee HAH MeHee paBHOMEePHOE HABJICHHe Ha OCHOBaHHE N
#aeT BeJHYHHY HepaBHOMepHOI ocaakH cjaboil ckaubl; STHM 000
TEALCTBOM MOAKPEIJIAITCA YCJOBHA (CM. 1. D), MO3BOJSAIOLLHE HCO
30BaTh MOCPEACTBEHHLIE CKAJNbHLIE OCHOBAHHA JJA nncmnﬁﬁﬂ m{
MAOTHHE AmOypces.
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i IIMTa H rojioBa KoHTphopca. [IpakThKa NpoeKTHPOBAHAA
Jla HEKOTOpble COOTHOLUEHHHs pa3mepos 3JaeMeHtos o, N,
"R (cm. puc. 51). O6biuso R >0,88, Ho He Gonee T, eciw
i CAENATh NMOCTOAHHBIM NpoJerT B cBery: N = 0,75 3 P
€, mmpuna onopkt mimutet h = 0,57; C=Db 40 S{R——T)

DPOPC BOSBOAHMTCH HA BbICOTY 3,5—4 M, 3aTeM VyCTpaHBaercs
OB M TaK

e

T o~ ;
g L L5 f..-""r 1
A B """':"h""__'___—_""'*""l.'._-’{

;;T ]

Ma- :
IFIOTHHAX TOJ- Ppc. 53. CevedHe no roJose KOHTphOpPCa H MAHTE
3 ¥ 'ﬁHquJUPCﬂ u naotnaw Crond opmx. [lymktHpom mokasama ap-
Bbl 4acto Gepert- a0
OCTOAHHOI.
BE EDIEHI. IIJIOTHHAX TOJCTasA rojosa, TpedyioLiasaca MO pacyeTy B
.j5wu. eHisx, Obia Obl YPOAHBO BeNHKa Ja# BepxHHX. B 3TOM
EIH yuae OGepyT nBe-TpH CTaHAADPTHBIX TOJOBLI, T. €. MEHAIT
Duiﬂﬂhl No BBICOTE ONHH-ABA pa23za. OQHAKO HHOTAA MEHAT
HHY TFOJOBBLI NPH Nepexofe OT ogHoro Juipra Kk APyromy, ocras-
pesmunesl B, C u D nocTosHHBIME, 4TO - O0ecrneuHBaeT MOCTONH-
) fipoJieTa B cBeTy H obJeryaeT YCTPOHCTBO Oonafybku NPH TOJLIHHE
ipopca nepemensoii or Judra Kk supry. Ha puc. 53 mokasau
: u-r bIKAHHA HAMOPHOH NAHTHI NJaoTHHb CToHH ['Opax K roJoBam
wbopcoB. IlyHkTHpOoM mokasaHa apmatypa. ConpxxacaroliHecs mno-
HOCTH MOKPHIBAIOTCA OHTYMHBIMH MaTaMmu. HconblTaHHA NOKAa3aJqH,
(O3MHUHEHT TPEHHS THTBI O TOJOBY KOHTpdopca npyu 3TOM BCeria
:_,.." ,5. 910 caenyeT YUHTHIBATE NPH [eTAJbHOM NPOEKTHPOBAHHA,
KE Kak JONOJHHTEIBbHYIO CHJTY, BO3HHKAIOULYI0 NpPH COKpalIeHHH
ol IVIOTHHB! OT MAJeHHA TeMnepaTypbl. OueHb XKeNaTeIbHO YMeHb-
BMHUHHY 3TOr0 KO3(]HINMeHTa TPEeHHA B HHMKHHX YacTAX TJHTHI,
-_:-* noa GOJLUIHM HAMOPOM, TaK KaK CONPOTHBJEHHE COKpa-
IJHHBL. MJHTLl 30ech ocobeHHo Bejuko. OTMeueHHoe #BJeHHEe
[EHHH TeMnepaTypbl BbI3bIBAET pacTArHBAOLIHE HaNpPAMEHHA B
]mm'p:]mpca JJs1 }"MEHELIIEIIHH KOTOpLIX mpHOerawtT K 0Oojee
Hoit 1 GoJee TUIATENbHON CMa3Ke € YBeJHUEHHEM TOJIILHHBI M-
1o Tem ke coobpakeHHSIM TOJIOBY KOHTplopca CHIIbHee apMu-
' MBAS PACTSXKCHHE, BbLI3LIBAEMOE COKpalleHWeM JJUHbI [LJTH-
ANOPHOM MJAHTE HeoDXOAHMO YCTPOHCTBO IIBOB Kak pabouHX, Tak
meparypuo-ycajounuix. [lepeole mesawT ¢ npHMeHeHHeM 3aMKOB
), a BTOpble LOMOJHHTENbHO CHADKaIoTCHA CMasKol HIW MaTaMH
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ToampHoH B 20 MM, a8 TAKKe HIOTHYTOH MeRHOil nnaemm:uﬁ '.r 4l
Hoii'B 1—2 MM (pmec. 55). g
‘Bricora 6Ganoxkne (audTor) B cnnpemem-mﬁ ﬂpEI{THI-I:E ot
npHHEMaerca B 3,5—4,5 M, peako Gogaee. Baoks GoablueH BbICOTH
Oyior Gojlee KecTHOMH, Gojee noporoit onaayGku. Broxu mens .'
MEPOB, YeM IlpHHHTh!}"{ CTAHAAPTHBIH JHQT, ecTecTBeHHes YCTPaHE
HEMOCpeNCTBEHHO B OCHOBAHHH, A4 HE BEepXY. &
[Tponaponcreennsie WBbB oraenmor 6aox or G0k
BbICOTe, JaMKH 3THX LWBOB HMEIOT IUHPHHY, DABHYIO TOJIIHHE BHINE

HIRoPHAR EPCHE

5o :
Exf5em 20mm
Pue. 54, Pafounii woe Puc. 55, Temneparypuo-
HANOPHOH NAKTH NIOTH- YCROeuHMid 1U0B ¢ H3Or-
il KHHragom HYTO#H HE.EHD; MAICTHH-
KO

r
Mawero -nHgra. Beicota aamkor panﬂa 15 em; npnueur}rmx Mex
3aMKaMH paBeH AJHHe 3amka (pHe, 56).
Temnepatypro-ycapouynsie wBhw B KoHuTpdopcax. Haueﬁenue Jert
HblX Macc B of6beme NMPOHCXOOHT OT TPeX NPHYMH:
a) or ycaaku GeroHa;
6) oT TemneparypHex Koaedamnii;
B) noj BAHAHHEM cMauyHBaHHsi W olcbixaHus Deroua, :
[locneanre nBe NpHYUHHBEL YCTPAHSIOT NYTEM YCHJICHHHA apuar i
IlepByio npHYHHY YCTPARAKT OTYACTH CHEUHAJIbHBIME COPTAMH LeN -.
C MajbiM BbieJEeHHEeM Tenia, y
v 240 c=ibfen PG e HOoM 3a OeTOHOM, WBaMH JJ5 JIck
; y > : AH3AUHH TPEULHH H FOPH30HTab}
iGéw  apMaTypoOH aJs PaBHOMEPHOrO [k
npefiefieHHs  YCaaOUHbIX HANpS

/ HHI MemAy ycanouHbIMH IHBA

- JTH WBLL pacnoJjaraiT no Jj Hi

Puc. 56. TlN'oaopa audra srcoroil FIaBHBIX  CIKHMalUHMX  Hanpsk
B 3,60 u HHH, T§IPHYEM B KamkIAOM +."'-

YCTPaHBaioT 3aMKH 110 ONHCAHK
Bbille iy (cum. puc. 56). Ilpu pacyerHoM Hanope 3amku He palo
TaK HKaK IIBbI pacnojioxeHbl Mo JHHHAM rJaBHEIX HOPMAJBHEIX HE
}HEHHH rae ChaJblBaHHA HET, HO NpH NaaeHHH ropH3oHTa BOJAH t'
KaioT HeOOJbIIHEe CKaJbiBalOIHE HANPAKEHHT, BbIACPKHBAEMBlE 3
kaMH B weax. Ecau o6a raaBHEIX HalpSXeHHA B HuHqump-:E Wi
MalOUIHe, TO HYKHa JHllb FOPHIOHTAMbHAsI apMartypa, npenycMorp
Han A48 KOHTpGopcoB TomuuKod go 1,5 M B pasmepe 0,3% naoug,
G



'..'Igeﬂuﬂ KoHTpdopca. JIume 6au3 HanopHoH rpaHH:

JbHYIO apmatypy (pHc. 57).
| PACTATHBAIOIHX TJIaBHBIX HaNpsyKeHHH MONOJHHTENb-

: : ,,l'_,_.\".'
e
BT e
ab naorHusl Bur doa- Pue. 58, Ywuperuui Gpynpament
ACTh ApPMATYpPHI Npo- KoHTpihopca Ha cAaaHne (NAOTHHA
- SaMeTHHIX TPCULHH Kuuranom)

1 ..____

AT (yHoamMeHT KoHTpdopca (puc. 58). B Hramin
08Be/IcH psa miorH AmGypcen ¢ GyroBhiMH KOHTp(hOp-
YOPOCTHTHL KOHCTPYKUHIO H paGoTy coopy:KeHHs: GYT He
OgHako MJIOTHHA TakKoro THMa TpeOyeT MHOrO BpeMeHy
H, [IPHTOM NpH GoJiee 3HAYHTEJNBEHOM KoJHYecTBe paGounx,
pa Ha pHc. 59 npuHeBeneH npodHas naoTHHB KuHramox

M, BHICTPOGHHOH Ha cJaHlle yMepeHHoro kauecrsa. Ha
3 —— T

\ & nrsedon aupre
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HIANBHHX H BEPTHKANLNEX Fﬂﬂﬂ'lﬂ:{ H HAKAOHHBX TCM-
HO-YCaI0UYHBX WEBOB. EI’I]]-EI]E]—II.'LH.H OpiUKa MAOTHHBI



PHCYHKe MOKa3aHbl FOPH30OHTAJbHbIe paGouHe H HAKJIOHHbIe TeMMepa
#O-yCaJOYHbIE LIBHI. |

[Mpu pecbMa MNOBBLIMIEHHOM KAUECTBE CKaJjibl OTHOILEHHe —FT 0!
ipuHATE Gosee BbicokuM, Hanpumep, 0,9—1,00—1,10. B Takom cay
IpH MPOYHBIX pa3Mepax MJIOTHHE AMOYpCeH NOABHJIHCH Obl .u (il

E
Maccbl 6eTOHA, MPH KOTOPLIX D Gbito 6B Gosee 0,65—0,75. O L-j

CTpeMJIeHHe B NPHBEAEHHLIX YCJOBHAX IepedTH K MHOIoapoyHoi i
THHE, 10 BO3MOMHOCTH ¢ OOJBIIHMH NpoJeTraMH, ¢ OOHOH Dpo
uTo0Bl YMeHBIIHTL o0beMm OeToHAa Memay KoHTpdopcami, a ¢ .--;;;
CTOPOHBI — JJIAl Mepefadyy Mo BO3MOXHOCTH 3HAYHTENLHOTO Al
BOIbl Ha ﬁeper::mme ckjaoHbl. TTocennss 3ajaya B HAHIyulIeM §
pelieHa npu yCTPOHCTBE KYNOJLHOH MJIOTHHLI GoNbUIOH BHICOTEL (1l
THHa Kyauk, BbicoToll B 76 M), B KOTOpOH NpH Tpex npoJjerax col
MEHHA BecbMa 3HAYMTeNILHAf YacTh JaBJeHHs Moaneptoii BoAbl M
JiaHa Ha OeperoBnle CKJOHH.

FaAaea VI
BOAOCNYCKH W BOJOCJMBBI FAYXHUX MJOTHH

1. BogocnycKkyu rayxHx MJOTHH

.

BopocnyckH ycTpaHBAOTCA KAK B TeJe MJIOTHH 3eMJAHLIX, 08
HBIX, Xene300eTOHHLIX H H3 CYX0H KaalkH, Tak H B Gepery. Bojocl
npepcraeiaser coGol TpyOGy KpyrJjoro HJAH MPAMOYTroJibHOTO CEeye
CHAGMEHHYI0 3aTBOPOM M MEeXaHH3MOM JJf ee OTKpblBaHH#A, 4 Td
racutTesieM BpeNHOH 3HepPrHH BOJLI, BhIOpachiBaeMoi BOJMOCHYCKO 3

Has ynpaenieHdsa ero paboToil yacto coopy:xaercs OGallHsg B B
Hem Ghede, TpeGylomas cooblleHHs ¢ TeJIoM NJIOTHHBL MM ¢ Gepe
Huorga emecto GallHH ONPUMEHAIOT 1IAaxXTy B LEHTPaJIbHOH 4a i
buas naorHasl (puc. 60).

Tpy6a BojgoCHycKa, YCTPOGHHAS B Teje 3eMJAHON MJIOTHHDL, N0
re ee cHabGxaeTcd NPOTHBO(HILTPALHOHHBIMH pefpaMu, NpPendich
[IHMH BOJE CKOJIb3HThL MO POBHOI MOBEPXHOCTH conpskernd Tpyl
FPYHTOM, B OCOOEHHOCTH B YCJOBHSAX BO3MOMHOI0 HebOOJBIIOro ML
ro OTCTABAHHA MOBEPXHOCTH TPYOHI OT TPYHTA MPH OCAJKE COOPYH
(puc. 61). Hanuune sTHx pefep He JaeT BO3MOMKHOCTH (HALTPAL
HOMY MOTOKY HTTH O6JierdeHHBIM nyrtem (pHABTPaUMH, T. €. 1Mo COnp
HHIO BOJOCNYCKA C TEJOM 3E€MJIAHOH NIOTHHBEL. (ueBHJHO, NpH .'-
BOACTEe paGoT NOJKHO OblTh MAOCTHCHYTO _IUIOTHelIee MpHIerd
rpyHTa K Tpy0e BOJcCHYyCKa,

IMpun caaom OCHOBAHHH, HAOLIEM SHAYHTEJILHYIO ocaKy,
HEePABHOMEPHYIO KAK MO YCJAOBHAM CTATHUYECKOH HATPY3KH, TaK H I
JIOBHAM OOBIMHOH HEoJHOPOAHOCTH claGoro rpyHTa, BOBHHKAET
MOKHOCTh NoaBaeHHsA TpemHH. Yem Gosblle ocanka rpyHra, Te
¢ HepPaBHOMEPHOCTH €, a CJefoBaTenbHOo, GoJbile ONacHOCTh
JieHHa TpewHH, B TakHMXx vCAOBHAX JYUIUHH BbIXOH H3 TOJOMEH
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Puc. 60. Lentpancnan waxrta BOJOCMYCKA




Aene300eToHHOI TPYOBl, NPOXoAAIleH B TeJe 3eMIAHOH MJIOTHH)
cTOALICH H3 OTAEbLHLIX 3BEHLEB, COEMHHEHHEIX THOKHM YIIC

KOHIBl KOTOPOTO JOJIKHB OLITE 3a- 4
Kpensiedsl B Getone (pue. 62).

YCTPOHCTBO MeTaJIHYecKHX Tpy0 BOAOCIYCKAa BHYTPH EE.-TG I,I'
rf
|

-lf ._:}, & I'.I: .

L]
i"
Pue. 61. TpyGa Bopocnycka Puc. 62. Cxeva ceuenua BORG
FCMIAHOI NAOTHHE 10j MOCK

VRJoTHeHHe HOJIKHO YAOBJIETBOPSTh IBYM TpeGOBaHHAM:
1) nonyckarb MOABHIKKY COCEJHHX 3BEHLEB OJIHOTO OTHOCHN
APYyroro; N
2) obGecrieyHBaTh HENMPOHHLIAEMOCTb IIBa MeXIy 3BCHBAMH.
1M TpeGOBaHHAM YAOBJETBOPAET MeAHAs MMOJOCA TOJUIHE
1,5—2 MM C 3arHYTHIMH M 3ajeJlaHHLIMH B OETOH KOHLAMH,
Menee yAOBJIETBODHTEJILHO®, HO [IONYCTHMO® pelieHie Jae ' 3
MenH HepiKaBelolleil cTalblo. b
Henb3a momyckaTb YCTpoficTBa WIBOB C NPHMEHEHHEM TOJIBKE
HOK M3 actanasra ¢ ryiapoHoM, 6e3 MeTaJHYECKOH IJaCTHHKH, §

MJACTHHKOH, HO LENHKOM NoMellaiollelcs B npegejax Tyay
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Puc. 63. Bogocnyck ¢ apocceaamu (0GcToHHARA
MAOTHHA)

%ﬁh% I!

mINoHKH, 6e3 Bhixona KoHIOB B OetoH. Takoe ynJaoTHEHHe 4ef
JABa rojga naer CHJIbHYIO (HALTPAIHIO MMOCJ]e BhILEJaYHBaHHA I

VerpoilicTBo BogocnycKoB OETOHHBIX H 3Kee300eTOHHBIX NJ0]
peliaeTcs KOHCTPYKTHBHO NPH BCAKHX IFPYHTaX OCHOBaHHA {pm‘:

68
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pDHTE.Tlm:TBn sem/iAHbEIX miotHH B CCCP B mocaenuie
JO0, UTO B pAge MeCTHOCTeil (HanpuMep, B YKpauH-
=Bu;r.ﬂ-|:n:fcxuﬂ HeJIb351 OOOHTHCH MpPH YCTPOHCTBE BOIO-

3 JaHHOTO BOAOXPAHHJHINA, TaK KaK BOja 3a IJIOTHHOM

. IOBHILIAET CBOID KeCTKoCTh, Hy:KeH npoMulB Bomoxpa-

Jl MABOAKOM. B 3THX YCHNOBHSIX HEJb3si OTKAZLIBATLCH OT
fi_nnocn}*r:xa XOTA H OILYTHTEJIBHO OTHAJAILIEro CpoK ro-
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Puc. 61 pomocnyck naotHHel Measbu

pioTHiasl. Ho HeJab3d MTTH M Ha VCTpONCTBO GaliHu B Bepx-
& H MOCTA OT Hee K TeJy MJIOTHHBLI: 3TO — JlOporoe H rpo-
eHHe, oObluHOe B 3amajnoil EBpone, ero nano nepe.cmu—
EHHTb GoJsiee MpHEeMJIEeMbIM,
M SBJISIETCA KOHCTDPYKIIHS, OCyIlecTsaeHHas B CILIA NpH no-
HHbl Masnersp (puc. 65). 3peck ynpaBaenue BogOCHyC-
(OJHT CO CTOPOHBI HHXKHero OGpeda. B ramaoi tpyGe, mome-
IYTPH Kese306eTOHHON 060JMOUKH, ABe 3aABHMKKH. Ja BbI-
bl HEPE3 BOJOCMYCK uﬁmvmnﬁammee JIHIO CHyCKaercs B Io-
Il ynpaB/ieHHsl 3aTBOPOM, HANOJHAET BOJOI YUACTOK TPYOb!
4 MeXay ABYMs 3aJBHKKAMH, HCIOJB3YA AJA 3TOTO CHElH-
XofHYi0 TPYGKY, a 3aTeM OTKpbLIBAeT 3aTBOp, H BOAA BLIOPE-
nnnucnycxnm Tak kaxk Bogma BoiOpachiBaerTcs ¢ GOJBLIOH
D, TO BOSHHKAET BONPOC O ralIeHHH STOHl BPeJHOH SHepruH.
- 69
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) YCTPaHBAIOT CHelHaJbHbIA racHTeNb, B KOTOPOM BO-

1 0 PEnATCTBHE; 3a racHTeNeM — YCIOKoHTe/bHbIH Gac-

- pole/Ilas TFacHTeNb, NMOCTeNeHHO YMeHbllaeT cBO
HEJIHIIHHH GesonacHoil OJf jHa pycJaa.

: TOM OCHOBAHHH CKJOHAa wacrto obxojastca H 6e3 race-

Bad BoAy H3 TPYG B BO3AYX C MOMOLIbIO YCTPaHBAaeMOro
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" Puc. 66. BufpacwBaHHe CTPYH H3 BOJOCHYCKA B BOZLYX

Tejn 3arBopa oOTexkaemoi ¢opmul (puc. 66). Itor 3arsop,
bl B paclIHpeHHOM ydacTKe TpyGbl, IPH OTKPBLITHH NMPONYy-
KOJIBLEBBIM CeueHHEM. :
3ATBOPLI HOCAT HA3BaHHE NXKOHCOHOB,—II0 HMEHH HX W3olpe-
NoayuH/iH 1nHpokoe pacnpoctpatenne B CIHIA npu mano-
2 30 M. OcolGo TmarenpHaa paGota, HeoGxoAHMas NpH HX
i, H HeoOXOJHMOCTEL 3arpaThl OpOH3EI 00YCJOBJHBAIOT Bbi-
MOCTh JI7KOHCOHOB, paGOoTAIOLIMX 3aTO C YCTPAHEHHEM KaBH-
pﬂsnu MeTaJ/ida. Belcokasi CTOHMOCTE AXOHCOHOB 3aCTaBH-
KHX HHXEHepPOB NpHCNocoOHTL JAABHO H3BECTHBI HeA0poroii
. 67) k Oonee TaAMeNLIM YCHAOBHSM ero paGoThl NPH Ha-
15_15 H 1o 60 m. C 3710il nenbio AJjsi HAMOPOB CBbILIE

7l
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40 M CKOHCTPYHPOBAaH CHABOEHHbII saTBop obTexaeMoH (oOpMBl
xopoiio paboraiomuil B njaoraHe Baeiyiox npH Hamope CBHIMe
Hapyiuienne o6TekaeMOCTH 3aTBOPa, HECOBEPLICHCTBO (OPMEL H

i
S

Puc, 67. Bopocnyck nmaotuEsl Baefinox

TeJbHan paGoTa NpHBOAAT K OOpa30BaHHIO CHJIbHEHLIHX BHXpE
TOKe, K BHOpanHu 3aTBopa, K GHICTPOMY pazhLelaHHI0 ero nopej
H K HNOJIOMKE MeXaHH3MOB JiJIsl YIPABJeHHS 3aTBOPOM. ITH 4B
GmonaloTCA Ha TMPOCTBIX APOCCeNsX yiKe IpPH Hamopax CBbl
Ilpn manmopax po 10—I12 M aas npoMbiBa BOAOXPAHWUJHIL B

Il ene3o0eTOHHBIX BOJAOCHHBAX ycTpaHBaloT riyboxHe (1o AH
OTBEPCTHA B BH/le BOJOCJMBHOI'O YYACTKA C NMOHHXKEHHBLIM 10D

B BHJle BOJOCHYCKHOTO OTHepcTHA, T. e. paGoraiouiero mnofg
(pHc. 68 1 69). B neperoM cayuae HMeloT MecTo GoJibLIHe OTH
Ge3 Tpyna SKcmjoaTHpyeMmble npH HefoJblUMX Hanopax, KOraa
JIeHHe 3aTBopaMH (LIHTAMH) HecJoXKHO. IIpH 3HaUYHTENRHOM HAMNo
XOJHUTCA YMEHbLUATH CeueHHe BOJOCIYCKAa, TAK Kak 3aTBOP N
OBl CHAHUIKOM THeJiblil, 3 MexaHH3MBl JJA VOPaBJeHHA HM, OpH
HOM AABJIEHHH BOJBI HA 3aTBOp, Aoporumu. K tomy e TpyaHo
GopoTbes ¢ BHOpalnHeil 3aTBOPOB NMpPOCTEHINEro THMa, HampHMep,
BBIX; MO3TOMY C YBeJHYEHHEM Hanopa BOAOCHYCK YCTPAaHBAIOT
CKOJIbKO CEKHHH AJiA YMEeHbIIEHH: DPA3MEPOB IHTAa H JaBJICHHA Bl

72
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'E‘r'npu Hanopax cebitie 10—12 M 1e0GX0/THM NOABOA BO3AYXa
i BOAOCNYCKAa B MecTa, rae Habmawpaerci oTcraBaHHe CTPYiL

, C 00pa3zoBaHHeM BaKyyma
Eﬂmeﬁ BHOpAIHH, YTO MO-
3BaTh NOJOMKY 3aTBOpa (pHuc.
quiee pemeHHe npH 00JbLIHX
—3T0 BHOpachHBaHHE BOIH
[0CNYCKA INpAMO B BO3AYX
JHH H Apoccead Thna bBaeii-

5.‘?.
Bopocausbl rayXux naoThH

CAHBBEL TIYXHX IJIOTHH YCTpaH-
A0 B TeJe IIJOTHHH, HA CIe-
| BHLIEJEHHOM VYACTKE ee
'l —74), wan B Gepery, rae

5 Puc. 70. Ceuenne womocnycka me-
MOCPEACTBEHHO HHXE 3aTBOPA (NOj-
— BOA BO31YyXa)
- LT
g A7
. I“"-i
L A B bemon = T
4 . |
kg = = i e
J. Puc. 71. Cxema ponocauBa B Tede 3emasHoll naoTin.
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Pue. 72, Beperoeme BOmOCAHBH apownHOl NIOTHHH
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cOpoc BOABI NMPOHCXOAMT B (0Jiee CMOKOMHBLIX YCJOBH:AX, Gea Kakix
00 yrpos cyulecTBOBaHMIO TJIYXOH yacTH MJAOTHHBI (puc. 75—76) |

Boporka bodpenuba
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Pue. 74. MNaan maotHaw BHr-doaton
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Puc. 75. llaan BaGpocHOi MAOTHHM Puc. 76. Kpnsonsueiinan B niane 6¢
Coar Cnpunre Had naoruna Yepesone BHCOTOH
1—mapocTannng, 2—Tpybonpokos, 3--3aTnoph. gee 80 M ¢ OeperosuM BOAOCAHE

“A—=ToHHCAL, S—BOgOnpHesE, B—sogocans aaa
chpoca NOROAKOR

¥ :...

STOM /i SKOHOMHH BLHIEMKH B KDYTHIX CKaJHCTHIX GeperoBbix i
HAX BOJOCJHB CTPOAT Mapa/ijie/lbHO TEUEHHIO PEKH, cHabGKas ero aa
76
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{ BecbMa GOJILIUON BEHICOTE COOPYIKEHHSl, BLICTPOCHHOrO B
olHOM MecTe, — BoBce oGxonschk Ges 3aTBopa, 4TO obe-
roMaTHueckHit c6poc nasojKka (CM. pHC. 75—77). Taxoi
LIBAETCS TPaHIIEHHbIM.
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Puc. 77. GeperoBol BOAOCAHB

Paipes ng A-A
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Hasoea mo & d

Puc. 78. [llaxtunii popocans naoTHas Jlasuc
Bpums, BeceYeHHblii B CKane

X SKOHOMHH B BBIEMKE, YCTPAaHBAIOT MIaXTHBIH BOJOCJHB,
aounii c6poc GOJLIIHX PACXOMOB H SAHHMAIONHA OTHOCH-

—.t MecTo B TuiaHe (pHc. 78), B ocOGEHHOCTH €CJH OH MOZX-
S 77
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HUMaeTcsi Haa TpyHToM (puc. 79) npu ckatom npoduie. B 3ro
‘ClefHeM cjJyyae [MpONYCKHas cHnocoGHOCTL BOAOCJHBA BO3pACT
KpynHbM HEJIOCTATKOM IWIAXTHOrO BOLOCJHBA SIBJAETCA To 06
TeJLCTBO, 4TO GHICTPOE BO3pACTaHHE PacXoja ¢ yBesHuyeHHeM iIyoi
Ha Mopore BOAOCJHBA NMPOHCXOMHT JHIIB [0 HEKOTOPOTO Npeaend,
Jie 4ero MoBbillleHHe TFOPH30HTA BOABI COMPOBOXKJAAeTcA JHIUL HeOl
IIHM BO3pacTaHHEeM pacxojioB. -
Jla6opaTOPHLIM HCC/IeOBAHHEM MOJEJell IAXTHOrO BOJAOCHHBA §
HHMaJicsl pAJ aMePHKAHCKHX H coBeTckuX HHxenepoB ([l3shc, Ces
H Ap.), BbIpaGOTaBIUHX OCHOBbLI FHAPABJHYECKOro pacvera AXTHOTOE
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Puc. 79, UWUlaxTtHbit BOAOCAHB NAOTHHB KHHCCAEH
(obkaTelil npodnis BOLOCAHEA)

Locanea. B OKOHUATENLHOM TPOEKTe BOMOC/HB JOJKeH ObiTh 3anpod
'HPOBAH HA OCHOBE TUIATeJbHLIX HCnMblTaHuil mMoaesd. [1pd 3TOM HEO
XOJHMO [OMHHTb, UTO He BCE fBJICHHA NPOXOJa BOALI 4Yepe3 LiaxThb
BOMOCJHBE MONAAIOTCA aHaJH3y B OObYHON JaGopaTOpHH, BCJECTH
yero JaGopaTopHLIE BLIBOABI MOT'YT M HE BIOJIHE cOBnajaTh ¢ AeHcTal
TeNbHOI KaPTHHOI fBJEHHH B COOPYIKeHHH, 4T0 0653biBaeT BHOCHTh 3ani
Cbl B MPONYCKHYIO ¢rnoco6GHOCTh WaXTHOTO BofocauBa. Huoraa npx BHc
Tax g0 40—60 m cGpachIBalOT NaBOJAOK MOYTH N0  Beeli AJHHe OeToHHl
MJOTHHBI, PEBpaLlaoUeHcA NPH 3TOM H3 IPYX0H B BOJOCJIHBHYIO.

[Tpu yerpoiicTBe TVIYXHX TJIOTHH B PABHHHHOH MeCTHOCTH MO YIS
BHAM 3AaTOMJICHHA NPHXOAHTCA OTrPaHHYHBATLCSH YMEPeHHON BBICOTO
MJAOTHHBLI, pejko jpocturaowmeii 30—35 M Hal TPYHTOM.

Heo6xoguMocTs BbleMKH B Gepery s nojaBoja Bojbl K Oeperos
MYy BOJOCJHBY H 3Jech fIBJSETCA BaXKHbBIM OOCTOATENLCTBOM, BCJACH
CTBHE Yero NpH MAaJbiX BLICOTaX MJOTHHLI 3aBEOMO BbIFOJHEe YCTPO
HTh BOJOCJHB B TeJe IMyXoil MVIOTHHbI: B 9TOM CJyuyae BbleMKa B Gepe
ry Jerja Obl CJAHIIKOM KPYMHLIM ClaraeMbiM B CMeTHOH cymme. =
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Puc. 80. Iaothua Irae Bo Ppanunn. Bua mMoaean
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Puc. 81. Maan maMEHOro 3afa CTaHuuH IJrias
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Crpemiense nocTaBuTh paboTy MJIOTHHEI HA HECKAJLHOM TPYHTE B
2aBHCHMOCTH OT BO3MOZKHBIX CHAYYaHHOCTCH BLI3BIBAET TACOTEHHE
peroBoMy BOLOCJHBY, KOTODHIH HHOTZA YCTPAHBAIOT TaM, TAE SKOHC
UECKH BBIFOAHO GbuIO Gbl YCTPOHTH BOLOCHHB B TeJe MJOTHHBL

fnan pospes cmawyuy 3emb

Macunmal
ol B N R e

N
— ey

5,

Joncrd Wzl
" Pic. 83. Beprukaabuuii paspes no : Puc. 84, Paapea no C— D (naoThi
A—FB (naoruna 3ris) Jrae) -

£
OcranaepnuBacr Ha cefe BHHMaHWe HoBedmas ¢paHmysckas I
THHA SI‘JTI:-, cHalxKeHHas ABYMA BOJALOCIHBEAMH IIPH BLICOTE -',jj_-i'

B 90 m. Bomoc/nHBEI NPOXOAAT HaJ 3A4HHEM THAPOCTAHIHH, KOTOJ
COCTABJIAET OJHH MACCHB C TeNOM IJIOTHHBI (puc. 80—84).

40



| Caasa VI | g
HﬂﬂﬂEﬂHBHHE NJOTHHbDI

1 I'H'[DTHHIJ{ YCTPaHBaKT H3 MarepHaaoB, HONYyCKalOHX
HHX BOALI CO JBAOM, 3 HMEHHO: H3 Jepeea, beroHa H

ifiM NPONYyCKa NaBOJKOB NPH OAaHHOH TOMOrpadHH nopur
H0e HasBaHwe nopora — rpebens) Moxer ObiTh NPHITOMN-
ToM (puc. 85) uam, HAaoOOpOT, COSJAH ¥ JAHA PeKH (BOIO-
REHHBIM Moporom, cM. pHc. 86). B ofomx ciayuasx mopor
NKET [TOJHOCTBIO, T. €. BCeH CBOeH WHpHHOI, paboTaTh NPH
I0lKa HJIH MECTaMH CTEeCHeH HANHgHeM ObIYKOB, MEXLY
e NpoXoja naBoiKa YCTAHABIHBAIOT 3aTBOp MIJs yiep-
DHOTO ropH3oHTa. C yerpolicTBOM OBLIYKOB NOJMYY4eM” BO3-
EHBILUHTE pasMepL! 3aTBopoB, OOJErYHE TeM CcaMbIM Ma-
" HMH. EciH BOAOCAHE ¢ MOporoM Y OHA pPekH B NABOJOK
'BCe MHBOe ceueHHe pexH c Oepera no Oepera, T. €. OT
Df, TO Takafd IJOTHHA HOCHT HA3BaHHe CYNOXOAHOH. 3a-
AHON NJOTHHbLI B NABOAOK YKJAALIBAIOT HA JIHO, 4 NOCJE
b YCTAHABJHBAKIOT AJs CO3gaHus Hanopa. Takoe pelleHHe
TPH MECTHOM ILTIO30BAHHA PEKH, HCNOJB3OBATE KOTOPYIO
B SHEPFeTHUECKHX LeJsdX HeT CMblcia.

blif YYacTOK, JeKalulii Mexny Ooiukamu, paGoTaer B 0-
KHX YyCnoBHAX, OLIYOK — B APYrux, OoJee TAXeJbIX YCJ0-
K Ha Hero nepejaercs [aB/eHHAE BOABI HA 3aTBOP, KPOMeE
MBI M Jibla Ha cambiid Obluok. [103ToMy GBIYOK Ha HECKalh-
HMeeT oObiuHo Gojece rayboxud dyHIaMenT, OTEEYAIOLIHN
PHHIO Ha OCHOBAaHHE H QOJBIUEH COBHralolneH cuie.

_qxa HE HaXOIHMT OTPaMKeHHs TPH COTPAXKEHHH C TPYHTOM,
eTCH Bhlcnmum KayecTBaMy OCHOBAHHS. E{:J:H MEeX Y ﬁmq-

- Z—HnBaHHﬂ, a CKOpee Kak TE‘-i"It,pﬂTj.’p:[i] ycaaouHbli, TOrnA
HMaeMoM rpyHre notpefHOCTh B 3TOM IHBe YCHANBaeTCA.
'_ FEOTEXHHYECKYI0O XapaKTepHCTHKY TDYHTOB OCHOBAHHS,
[BBECTH MOJCHET ocaaxkk OhLIYKOB H BOMLOCJHBA.

OHKE Kenelo0eTOHHLIX BOLOCJHHBOB C TOHHMKCHHEIM MO
YCTpaHBalOT BOAOC/AHE W OBIUKH Kax OJHO LeJoe, B OCO-
fpH MajJoM OTBEepCTHH BCEero BOJLOCJHHBaAa,
M3J0M paccroaHui Mesny yeroaMmu. Tonuwnaa Oubiukos 3aBi-
ffa® Hanopa 3aTBOpa, a TakXe OT THNA 3aT-

IHBEl Ge3 3aTBopos Ha rpebHe, ycTpauBaembie B TJIyXHx, Oes-
JECTHOCTAX, paboTaloT Ge3 ObLIYKOB, KOTODHIE 3MECH HE HYK-

BOAOK coobulenHda Memxny Geperamu we Tpebyercs.

d NOpore BOJAOCJHBA N0/ HA ObITh JOCTATOYHA AJA NPO-

BOJOCAHB. HYem MeHblile B3AThl NPOJEThl MEXIy Obiu-
n JE]]]E AoviKHa OpiTh of0ecrievyeHa TOJMIHRA CTPYH BOAL

Al
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Puc. 85. Bogocans naotHas B CCCP

-
=l

. @opma, BogognHBa OApEAENAETCA MOJMOMXKEHHEM ero rpefHg

 PeKH. HJH BLICOKO HaJ JAHOM pekH). B nepsom cayuae gas
YCIOBHE raiieHus BPeLHOH 3HePrHH BOALI MOJIE3HO YCTPOHCT
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rGeTHOH uacTH esogocsauea (puc. 86). Bo Bropom ciyuae
HO HMEeT OTBeCHYIO HAMOPHYI0 rpaHb CO Cpe3oM [Jd
DIyCKa Jibja # MJaBHOE OYePTaHHe HU3OBOH rpaHi.
} .n DACKIBAHHA HHCIIa 44 IOLILeH ETP}"H BOIObLI H JBI3a OT NOAOLIBLI
33, 4acTo NPeAYCMaTPHBAIOT YCTPOHCTBO rycbKa (cM. puc. 85),
i NpenoxpaHdAeT OT paspyIEHWs FPYHT OCHOBAHHA GJH3 i10-
Bofocaiea. Ouepranrc HH3OBOH TPaHH NOJKHO 0becrneuHBarh
&Jla BOOOCAHBA, O0OCTa TOUYHBIH N4 }-‘ETHHHHBL‘IETH COOpYHREeHHA
0 B HHMKHHI Obed.

)

Pl

f:l: / f"'{":f-"

-

Puc. 86. YrayvGaeuwe Bo duawrthere

A 0], HHCTAZAloUleli ¢ BOAOC]HBA CTpYeil BOALI, NPesroXpa-
[ YCKOPEHHOTO H3HOCA H MPENOTBpaLlas NoABJeHHE _u;-::rnn.rx-

ibli METP COOPYKEeHHs, HeHYKHbIH a9 !,r-:'mutmaﬂcm BOJO-
8 STOM CJlyuae MpencTas/ser WHTEpec BAKYYMHBIH npc:-gm.rn, Bo-
{OMHBIH, ¥Meouldii Gojee MPocToe  OYEpTaHHE BOJNBIIYIO
C "hm}cuﬁﬂﬂc'rh. BakyyMmHubli npoduas gaer EIE{UH{J'MHI{II B Ge-
mMepe 15—-25% Mo CPABHEHHIO ¢ GE3BAKYVMHBIM.

HOFOJETHHII ONbIT NPUMEHEHHA BAKYYMHbIX npoduiell nokasan,
HMEIOLLHXCS 3KCIIOATAHOHHBIX JAAHHBIX HET OCHOBaHHI OTKa-
BAKYYMHOro npoguAs, ecJii OH YCTOHYHB [PH JAaHHLiX
JCHOBAHHA, OJHAKO CJEAVET OrpaHHYHBATE pa3Mep BaKyyma
FBoasiHoro croJiba B 6 M, T. €.

k.

By, =6 M\ H,

N

ROSMHIHEHT BAKYYMHOCTH;
PaybiiHa Ha nopore BOMOCJHBA.
: Tadaxnna. b

12 14 boas P1s 20 | 22| o4 ] so | ad
! | | |
006°| 021 | 035 | 0,49 | 063 050 0931 1,341 1.63
[ 0.16 0.31 045 | 0,60 E 0,73 | 0.89 1527 | 1,65
057 0654 075 086|096 1.06 1,14 5 ~1.39 |- 1.58
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noJyuysM B Taba. 5 3mauenns A AJS BAKYYMHBIX npoduaed (p
w 88) ¢ KpyrasiM H 3JUHOTHYECKHM OTOJIOBKAMH, :

Kosdbuuxenr pacxofa s KPYraoro OroJioBka:

H - : f.r".d.‘ - ‘H 2 5
m=0,208 + 0,06 Bt 0,067 = l/ 30— { 15 hrﬁ) o

o
1.

rje r— pajHyc OKPYMHOCTH OroJIOBKa.

Fd

Puc. 87. BaxyyMHubplii npogHis BONO- Puc. 88. BaxyyMuasti npog
CIMBA € KPYrAHM OrOJOBKOM (IO CJAHBA € 3AAHNTHYECKHM Oroao
e6oKy) (mo PeGory) %

L+

[IpH SJIMNTHYECKOM OroOJIOBKE NMPHroAHa Ta ke (opmyds,
CTO " HAAO B Hee NOACTABHTD:

4,57 _ a s T
rapali " 20b —ﬂ,a::}),
2 Sagel 1
b

rae @ u b — nonyocu sauunca (puc. 88). =

[IpuMeHesse NpHBENEHHbIX  (Qopmya  OrpaHHYeHo  VCIOB

=

4 : 20r E
He r| 6- — JJIf KPYIJOro OroJioBKa, a jJf SJAJHNTHIE
r
;

2T+ A s
OroJIOBKa 1 3amensiercs 7 npu 0,5 < 5~ < 6. Ilpy 3JAHNTHUECKO

¥

N0BKe KOS(HIMEHT pacxoja Ha 2—3 npoleHTa 00Jblue, 4eM Ip
54 -
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I'nasa VI

BETOHHBIE W )KEJIE3OBETOHHBIE Hﬂ,ﬂ.ﬂ{:ﬂ
HA CKAJIbHOM OCHOBAHHWH L

1. BeToHHBIe MACCHBHBLIE BOAOC/HBEI

BeToHHble BOJOCAHBLI YCTPAHBAIOT H3 JKECTKOIO ﬁ-ETﬂHH.
BOJONEMEHTHLIM (hakTopoM. ]

ITo oTyeTHbBIM HaHHLIM, B BHICTPOEHHLIX IJIOTHHAX COMEDKA
MEHTA B OLHHX H TeX e KJAHMATHUECKHX YCJAOBHAX KoJebiercs
Ao 280 xr/m® npuuem pBeICIUHA npenes, Gojee OTBeYalouHil Tf
HHAM MOPO30YNOPHOCTH, OTHOCHTCA K KpPYHHeilum cnup},'ﬁ:e s
AaBaemMbiM Ha 00JbWOI CPOK, B 0COOeHHOCTH B veaoBHax Ces

llpn conepxkanum B omHOM KyGHUECKOM Merpe nnumm‘ -
200 Kr ueMeHTa, COOpYHEHHE B HallMX KJAHMAaTHYECKHX YCIOH
EpBLIE Ke AECATh JIeT oTpasut Ha cebe pe3yJnTaTbl JE3Hk 1€
OeToHa C HM30BOH NOBEPXHOCTH BOJOC/HBA, Il BLIXOAHT NPOLE
BaBwasca Boaa. OAHAKD 9TO eule He KOHEl yCHeuiHOoi paﬁu .}:-
CJHBa Jaie NpH OTCYTCTBHH pemoHTa.  [Ipn cBoeBpemeHHOM 3
MOHTE MOMHO [0JIroe BPEeMsi YCNeUHO 3KCNIoaTHPOBaTh COOPY
B cospemenHoM nuoruHOCTpOeHHH HauGosee (ecan He KacaThed
HbIX COOPYMEHHH) ynorpeGHTeNLHBIMH  MapkamH  GeToHa ABN
mMapku 130, 110 u 90, npuyem B nocjeiHHe rojibl 4acTo MOBLI 1
HOCThL OeroHa, NpHMEHss MeTOA BHOpPaUHH NPH YKJIAaAKe em

BuGpHpoBanublii Geton npHoGperaer GoJbILyio nﬂnTHr:rt:Th, B
- TaTe 4Hero mMeHee BOAONpOHHUEeM, objaajaer OOJAbIIHM OOBEMEE
COM, MEHBUWHM BOJAOUEMEHTHHIM (hakTopoM u GoJbliel NPOYHE
HeMOCPEACTBEHHO MOCJEe VKAAJKH, i

Bec oanoro kybuyeckoro wMeTpa 6eToHa YAOBJETBOPHIE
yRAaaku — 2,25 1, ocobo naoTHoro GeToHa pYYHOH  VKi 13,
2,30—2,35 T, EHﬁpE
6eToHa — 2.4 T,

[lpH  craTHYeCKOM ';:
GeTOHHOTO MacCHBHOTO BO)
Bd B pacyer BBOJAATCH _-':-
mue cuasl (puc. 91): 3

1) Bec P, BONOCANBE;

2) Bec P, Bojs Haj
CAHBOM B BepxHeMm OBE(E

3) pec P, BOAN HaK
CJAHBOM B HHHeM Obedqe
Pue. 91. K craruueckoMy pacuery Bojo- 4) cuna S=8.+ 5 h"-'

cAHBA T. €, JaBJA€HHe BDH,H
JIOMIBY MJAOTHHH; _

5) ropusoHTaNbHOe naBieHHe eoabl E; co cTOpoHB BEPXHEIO
Ha IAocKoCcTh AC 3a BLIYETOM NMPOTHBONOJIOMKHOrNO AaBneHHA B
Ha rpanb ED); B Hurore uMmeeMm capurawuwyio cuay E,—Es: @8
86
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PaBHOBECHS BOJOC/IHBA: e AR

(P =Py +P—S)f
E,—F, =

(QHIHEHT TPEHWS B OCHOBAHHH, 3aBMCAULHH OT NOPOJALI
| ee KauecTsa. B cpesHHX YCJIOBHAX MOKHO MpHHATL = 0.6,
gequuiHe / npuaumaem K = |, Tak Kak B 3anace ocTaercs
GeroHa CO CKANOI; eCJH 2Ke CKaja HMeeT nJjacTbhl rOpH30H-
Wi c1ab0 HaKJOHHBIE B CTOPOHY HHXKHero Obe()a, NpHTOM
BIJICHHbIE, TO NPHXOAUTCS NPHHHMATD K=12-+.14 npn Beau:
OTBCUAIOLICH KOS(UUHEHTY TPEHHA MEXIY TNJacTaMH CHEaJkL
XYM cayuae MoKeT ynacTb o f= 0,45.

Ha COBHT ABAAETCSH, B CYLIHOCTH, TJIABHEIM PacueToM BOJO*
'KaK npH OObIUHOM MJABHOM OYepTaHHWH HH30BOH TPaHH ero
5l B TeJe BONOCTHBA YMEpPEHHOH BbICOTHI BCETrAa MEHEe JLO-

abHO OOJIbLIMN HHTEpec NMpeicTaBJifAeT JaBJieHHe HAa OCHOEd-
HT, KOF/la CiHJa S, Cllle He BCTYNHJa B neiicrere. Crana
HOBMIETBOPHTENEHOTO KauyecTBa, HaNpPHMEP Non Chi3paHCKOH NJ0-
i gonyckaer JaBleHud, Goapiero 8—10 Kr/eM?, Xopowag
225 30—40 xr/cm?, otauyHan — eiile Gojee.

§ OnpeneclieHls HanpseHHH B Telie NJOTHHBL H B OCHOBAHHH €€

o

Mes DOpMYJIOi HEPABHOMEPHOTO CIKATHSL:
i P iy
0= e o -“;’ ¥

e/
- MOMEHT BCex CHJ OTHOCHTE@NBHO CepelHHbl TOpPH3OHTAABHOT O

=

. CeUEHHA MJOTHHbI;

~ MOMEHT CONPOTHBJEHHSN STOTO CEUeHHs, PaBHNA—c— i

;—B-1=B (cm. puc. 91).

--l"- e

80ka HA ONPOKHAbIBAHHE HE HYMKHA: ONMBIT H pacyerhl NOKa3ajH,
MuHBad HA CIBHC TJIOTHHA HE ONPOKHHETCH,

ferrocTy pacueTa ObiuKa 3aKMOYAIOTCA B CJAEAYIOULEM:

CUET MPOH3BOJMTCS HE HA OJIHH NOTOHHLIN MEeTp TOJILIHHBI, 4
HTEJBHVIO TOJINIHHY ObluKa, K KOTOPOH H OTHOCATCH CHIbI
:_r_. .ll PE, 'P-EI H H: .

K cune B, — E, vano 1006apiTh FOPH3OHTANBHOC AaBJEHHE BOLI
B0 MKy OLIUKaMH H IaBJeHke Jibla Ha GblUOK (cm. rnaBy V).
CTaNbHOM pacuerT OLIUKA HHYEM HEe OTJHYACTCH OT pacuera reid

®

fipH NOAHATOM HANOpe, KOTJAa B HHXKHEM Obede HAWHWSIINA ropi-

=

13
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6) npy npoxome waBOAKA M NMOAHATOM Hamope, KOTAa Cl a.,
CTHraerT GOJbLIOH BEJHYHHBL. ITOT IOCHeNHHH CAyuai mpe
ocobbili WHTEpec npu Hanopax B 12—25 um npu a= 0,5 & GoJjel

ConpsKeHHe BOAOCJHBA C €rd OCHOBAHHEM JOJIKHO ObiTh MPL
AEHO JHILb Moc/e yAaJleHHd paspylieHHbIX MJacTOB cKajbl, C
HOH CTOPOHBLI, €CJH CKaJa He HMeeT OT/JIHYHOTD KadyecTBa, yerpail
KIOBET, 3alloJHAeMbll KHPHBIM GetoHom, [loayuaem 3y6 _"-..":
HMEIOUHH HasHaAYeHHe oCcaAab/aTh (HALTPALMID TOX nnnﬂmﬁ '
THHB! (yMEHbHICHHE BeJHYHHEL @ ). LleMeHTauks OCHOBaHHA
AHTCS mo JHHMH 3y0a. ConpsKehHe ¢ TeJOM SeMJIAHON TMD
AOIKHO ObITh NPOH3BENLHO C TOMOIIBI0 AHA(DPArMbl, 34T "-"'f.:
B TEJO 3eMNASHOH MJOTHHBL HA BEJHYHHY Haropa. 3

B mMecre ycTpolCTBAa CONPAMEHHS BOAOCJHBA C AHTH(HIBT ?:-..
HOH ﬂuaq:;pamnn HEODXOOHMO VCTPOHCTBO WIBA, CHaDMXeHHOrD
MeTAJNJIHYECKOH NMNacTHHKOH, ,_

f i
2, Moawe OeTOHHBIE H Ke/e300eTOHHbIE BOJOC/HEN
Ha mpakTike NOCTPOEHD HECKOJBKO MOJLIX OETOHHLIX fm
tina Hemun npu Hanope no 31 M. B ocHoBaHHH — HaﬂecTHm:-
HOrO KayecTBa ¢ POPH30OHTAJBHBLIMH MJACTAMH, 3TO 3aCTaBHA u-.- -
HHTBCH OT NPHMEHeHHSI MAaCCHBHOIO THOA BONOCJHBA B O&IAX 00
HH OGoJNee HJIH MEeHee BBHPABHEHHOTO fi',;-..
Ha OCHOBAHHE. YKasaHHad Lely HOCTHTHYTA HaKJIOHHBIM D
JIOXEHHEM BepXOBOH rpaHH ¥ VTOJILIEHHEM XBOCTOBOH YaCTH g
IOTHHLl., PHILTPALHOHHOE RABJEHHE 3[€Ch HE NOCTHraeT H NOf
TAKOBOrO /I MACCHBHONO BORoc/aHBa. Huszosas nosepxHoCTh B
CJIHBA BHINOJNHEHa M3 JKejesoferona. B ocranbHoM HeT pasi
MACCHBHBIM BOJOCJNHBOM HH B ONHCATENbHOH, HHW B pPaCcUeTHOH
Pacuery noppepraercd sgechk Kaabll GLi4ok ¢ GTH[}CH[IIHMHEE
CH/IAMH, BKJIOYasd BEC HH3IOBOIH MIHTH.

KenesoberoHHble BOAOCHBLL OTJHYAIOTCA OT FIVXHX JKedesol
HEIX MVIOTHH HAJHYHEM CHMBHOH TDAHH H €€ OTHOCHTEJIBHO, HO
OuepraHHeM. YIOJ HAKJIOHA BEPXOBOil PaHH K TOPH3OHTY OBBIUHO
Bed 45— 40°. [Tosas 4acTs
c/AMBa coobmaerca ¢ n'
Hero Obeda ¢ noMoIlLED 0 TEE|
B HOCKE BOJOC/IHBA (p.
- I'peGenr  BogociuBa yTOML

Ans Gosee ycnewHoi pab
OPONYCKY JAbJa.
B ycaoBusax Cesepa, Kak
Puc. 92, lloawi menesobeToHHbI san onwir Ulpemus, rme mea
BOAOCAHB HA cKaae (1pogHas) TOHHHE [JIOTHHB IIPE rlu-
BeTOHHBIM MaCCHBHBIM, -m
pasHee yCTPAHBATE HH30BYI rpanb BOJOCJIHBA YMEpPEHHOH &
H3 Opyches, YTO OOJIEryaeT 3ameHy H3HOCHBIIHXCA 4acTei mp
nycke Jabga (puc. 93). g

a8
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B # Obiukos. [Tocneanne nodyyawT AaBjicHWE BOAR

T

Lrcemansue aex

DAY AONTODGcoT J720 ark
R TRAUUNE KCHTIOD SO0 akt

PiC. 93. Ilpexckuii Tvn ene300eTOHHOTO BOAOCAHBA HA CRAlC.
RIECABIE  YCIOBHA NpPOXOAa Abxa TpelywT yerpoiicTea Jerxozame-
HAEMOTO TOKPHTHA HH30BOH TpaH#
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Kowregoecer

Puc. 94. Bruiukn o KOHTphopeH MOAOTO BOADCIHEBA

-

.

a
it

(€1e300€TOHHBIX BONOCJIHBOB YCTPAHBAIOTCH uepes [Ba-TPH
A YBEJAHYeHHs mposieta 3arsopa (puc. 94). Hanpumep,
€31y OCAMH KOHTP(OPCOB MOMeT BTk paBHLIM 4 M, a
H ObiukoB —12 M. DTo onpegenser yCJOBHA pacyeTa

orT

OCERHHX [MOJYNPOJETOR MEMIY KOHTpOopcaMH, YBeJIHYeHHOe
€M BOJIBI HA 3aTBOP H caMblii OBIYOK, KOHTPhODPCH e BRI ED-
IBJIEHHH BOAGI OT JABYX COCELHHX [OJYIPOJeTOR MEeHy

MPOPCHL I HAMOPHAS TNJAHTA PACCYHTLIBAIOTCH H KOHCTPYHPYIOT-
dK PH [AyXOH MJIOTHHE, OAHAKO Y rpeGHA TOJUHHY IJHTHl yBe-
I0T. ITO YBEAHUEHHE COXPAHAETCH NPH MEePexode HATOPHOMN M-

89



Tl B BOJOCJHBHYIO, UTO AHKTYETCH HeoGXOAMMOCTBLIO NMponycka
Huxe pomoc/mBHAn njnTa yMeHbilaeTcs B TOJILIHHE NPHMEPHO AC

e \ r _
Phae UiBsr resnesarvens

VedSOVaEE
N N
VAR AR

I a,
F g
F.l' "

Pue. 95, Bogocansnan naothpa Majinec ga mepreae (npoduas)
JAYTOpa pas, eclH MJioTHHa nMmeer sbicoty B 30—40 m. Tpu ua
COTE TOJLUIHHA BOAOCJHBHOH NMJHTH NOCTOAHHAHA.

=

7/ - R S Husobos mryma mw.rw&'i

7

Puc, 96. Beéprukaas- Puc. 97. 3akpenaenHe KOHLOB .-*

Hblll ONMOPHBIH OB BO- AHBHOH TAHTH 1TOTHHM 3mﬁu .-.

AOCAHBHOH NAHTH BO- EBEICOTH -

JAOCAHBA MaaoH BLICO- g
TEl

'k

OuepraHue BOAOCAHBHOH NJHTH NPHHHMAEM 10 JAaHHBIM *\1.:;':-
€CJTH MJIOTHHA HMEeT 3HAYHTeAbHYI0 BbicoTy (cBhille 30 M). B
HOM cJayyae o6xonarcs np M
HeHHbIME  O4YepTaHHAMH (pHC.
Jnsa naoTHE MaJjblX HanopoB
AOCAHBHYIO TJIHTY YCTPaHBaK
CTBIKOM Ha ONOpe ¢ TIPHMEHEE
acanbra (puc. 96). Hua it
Cpe/iHHX HanopoB NpHMEeHAeTed
KpeljieHHe KOHILOM TIIHTH B KO
dope (puc. 97 u 98). Tomumss
NOCAHBHOH TJAHTH Oeperca He
pacueTy, a no AaHHEIM OnNETa
paGoThi, Tak Kak pacuer i

N

— &0

Puc. 08, BTII{F".."HJIE'HHI..: BOAOCAHBHOH CIHIUKOM "-IEJI"HI{:I ce Tﬂ'ﬂl—uﬂﬂ}'

NAKTLL B I‘::II.:UEJI:LJI::::IE;TL!}‘;I:;:_:E]‘LGB ILAOTH= npﬂ.']E"TﬂB B I.Jﬂ M TDJ“HHHE
CAHBHON MNJAWTH  oObIMED ~pa

30 em 1 90 cm npw npu.n&rﬁ f
I"opH3oHTaNbLHLIE TEMNepaTyPHO-YCALOYHEIe HIBLI BOJLOCJIHBHOH
Thl YCTPAHBAIOTCA TaK K€, Kak H AJAA HaNnoOpHOH NJAHTBI, ° ;.=

% |



Jq' IF'masa IX !

s BETOHHBIX M )KEJE30BETOHHBIX MJIOTHHAX
r M BOPbBA C HUMH

1. MpHYHHBE NOABJEHHA TPEULHH

HBl B ﬁETﬂ-HHhIR H #eae300eTOHHHIX MNJOTHHAX MOTYT Bhkl-
BE3HYIO ONACHOCTH, NMOHIXKAA MHOTAA YCTOHUHBOCTL COOpYHe-
M..I[H YMEHBUIax JJHTEJbHOCTL NPOYHOTIO COCTOAHHA NJAOTHHLL.

HUHE .TPellliH BbI3biBAeT JBHKeHHe QUILTPAUHOHHON BOALI B
;ﬁﬂnpnanmﬂ.ae*rcg BEIMBIEAHHEM pacTBopa. B supHee Bpewms
[MEp3aer B TPeUlHHAX Ha BLIXOAE M3 IJIOTHHBI, BCJEACTBHE Hero
'r AOCTeNneHHan AesuHTerpaunus (pacnan) Gertona. It1a IHe3HH-
Wi, €cail He NpHHSATH NPOTHB Hee oCOGBIX MEp, INPOTEKaeT J0-
) _.I:Tr_h'.} B 0CODCHHOCTH B MECTHOCTHX € NPOAOGJMKHTENLHOH
CHABHBIMH MOpO3aMH.

-_5_..;.. Hbl NOARJAKTCA B OETOHE BCJCACTBHE HAMCHEHHW ero BjaK-
_ 'h.--" NepatypHbiXx KoJeGaHHi B HeM H B HapymHOM "BO3lyXe,
BTEHe aedopmaiHii B GeToHe H B OCHOBAHHH, BbISBAHHLIX JEHCT-
Mil CHAaMH B COODVIKCHHH HJH OT KOMGHHAIMM VKa3aHHBIX daic-
mpecncn OTMETHThL, 4TO MACCHBHAA IPABHTALHOHHAR OETOH-
a spicoton B 80 M npu pabouem Hanope B 45 M H3-3a OIHUX
¢ KosefaHHii Temneparypsl AaBaia nporud B CTOPOHY BepxHe-
a B 95 mm. Peakoe H3AMEHEHHE HWHTEHCHBHOCTH HATPVY3KH 1O
HAAMEHTA TAKXKe MOYKET Bbi3BaTh MOsBJeHHe TpelHH. B mac-
OHHBIX TIJIOTHHAX, BeposATHO, GoJgee 75Y TpellHH NOABJAAET-
CTBHE TeMnepaTypHeIX KoJeDaHHH B NMepHoj MNOCTPOHKH (CM.
e Control, by Tavlor, Proceed. A.S.C.E», May, 1940).
[HHB! 0T KojeGaHWsl TeMnepaTypel BHYTPH OSTOHHOrNO MAaccHBa
*d Ve M0 HCTeUCHHH HeCKOJIbKHX Helelib nocjie yKJaaikH Ge-
}, 4 HHOTNA JaKe uYepes HecKOoNbKO 4Yacos. B GoJblIHHCTBE CJy-
: Z_':.u- MNPOHCXOAHT NPH CHABHOM NOBLILUCHHH TeMnepaTypel B GeTo-
JTH XOJOJHAA MOroJa MOMKET NPHBECTH K TOMY JKe pe3yabTary
ILHO MO3jHee, — B TEPHOA NajicHHsI TeMmnepaTypsl BHYTpH Oe-

BESs
.rd
I

rpee GeToHHBIX (JOPM COJHEUHBIMH JIYYaMH, TeMnepatypa BOJHI,
‘Ha npurotopncHHe GerToHa, TeMpepaTtypa ykiaikH OeroHa, —
(PaKTOpPLl B TOH HJIH HHON CTeneHW MOANAIOTCA YNPABJACHHID He-
, HO TeMmepaTypa Hapy#HOTO BO3AYXa He MOMeT ObiTh H3Me-
 HAleMYy JKeJaHHio. ;
| p.wm X ene306eToHHbIX (H GeTOHHLIX) NAOTHHAX TrJaBHad
4, Bbl3pIBAIOLIAs TOABJEHHEe TPEILUHH, 3TO-—H3MEHeHHEe BJIAKHO-
: _1-1_&. Tpeurntbl B GLIYKAX NOJBIX TUVIOTHH (VMEPEHHOR TOJMHHEL)
; EthH KOMOHHALLHEH 3THX ABYX rJdaBHeHIIHX (akTopoB (KOJde-
I8 TEMNepaTypbl H BJI2MHOCTH).

_" fi poJb ycajikH O¢TOHA, BLI3bIBalOULas erﬂ paCTpecHHBaHHe.
3aeTcs ¢ yMeHbLIEHHEM TOJIH 6eToHa H ¢ nepexoiom K Oojee
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CyXoMmy KaumaTy. Bo BiakHOM KiHMaTe ycadKa TOJICTBIX GeToHl
»[EMEHTOB MaJ/Io CKasblBaeTcs, HAODOPOT, TOHKHE ILIHTHI H CyXoi &
MAT SBASIOTCA (PAKTOPAMH, Pe3KO NMOBLILIAIONIHMHE BPENHYIO POk ¥
KH B NOABJEHHH TPEUIHH.

' 2. Mepni GopeOBI € TPeUHHAMH

daneueHo, uto GeTOH, yJOMKEHHbIH paHHeill BecHNH, 3HA4H
MeHee moABep:eH 06pa3oBaHHI0 TPEUIHH, yeM OeTOH, V/OMKeHHbI X
ToM. CllefoBaTesibHO, 36Ch HMEET MEeCTo GJaronpHATHbNI Xom H3ME
HHf TEMIEpPaTypbl HAPDYAHOrO BO3JAYX4 B NEPBOM CJyyae H HeOM
NPHATHLIH —,BO BTOPOM.
CoBpeMeHHbIMH MepaMii Gopb6bl ¢ TPellHHAMH B MACCHE i
MJAOTHHAX HABIATCAH: ’
l) npuMeHenHe NJOTHOTO GETOHA € YMEPEHHbLIM BbiJeleHHEM TE
TIPH TBepOeHHH; 3
2) orpaHHYeHHe BEICOTHI GJOKOB B MACCHBHBIX MJIOTHHAX 10 1,50
3) YCTaHOBJIEHHE NEPepbiBa B HECKOJLKO AHEf nepen vxaaakoil O
KOB CJAEAYIOLLEro sfipyca;
4) YCTPOHCTBO CNEUHANbHBIX TeMIEPaTYPHO-YCALOUYHBIX B0
JUIHHE TLIOTHHEI; i
9) MOKPHITHE HAPYIKHON MOBEPXHOCTH MJIOTHHBI GETOHOM © IO
#{CHHLIM BOLO-LEMEHTHbIM (DAKTOPOM H C NMOBLIIUEHHON NJAOTHOCTEN
6) HCKyceTBeHHOe OXJlaMaeHHe GeTOHA NPH TBEPACHHH C TIPOMYEK
BOAbI 1O Tpy6aM, 3a/1e/laHHbIM B GeToH (TOMBKO 1A KpynHeHIHX i
THH) HJIH C MPHMEHEeHHEM H3IMeJILYeHHOrO JbJa BMECTO BOALI;
7) BBUIEPXKHBAHHEG GETOHA B TeUeHHe NBYX-TPeX Heledh BHE B
HHA MOpD3a. 5
B OTHOLUEHHH MOJBIX MJAOTHH ¢ TOHKHMH 3JeMeHTaMH NoJe3Hsl &
JAVIOILHE Mephl: 3
l) nperoxpanenue noBepxHOCTH GeToHa OT  NeiiCTBHA COMHENH
Jyueit; R
2) achannro-GHTYMHBle MOKPLITHA OETOHA, HAHECEHHBIE yepes If
ceMb AHeH mocse ykJaakn GeToHa: g
J) MOBbILEHHE MJIACTHYHOCTH GETOHA 3a CYET HeKOTOPOro YMEHB
HHA €r0 NPOYHOCTH, YTO AOCTHTAETCHA PpEe3KHM COKpalleHHeM o
MOJIHBKH YJoKeHHOro GeToHa (A0 Tpex-ceMu AHeil): Takoii 0er
HMECT MOBBILIEHHYIO CNOCOOHOCTE K IJaCTHYECKHM Jedopmanusy
MeHBILE NMOABePKEH BJHAHHIO yCaAKH (CyXoH KauMaT); r
4) npUMEHeHHe YHCTBIX H NPOYHBLIX HHEDTHBIX C HHYTOXKHON Bid
€MKOCTBIO, B3ATHIX B XopollleM noiGope Mo KPYIIHOCTH; :
D) MaJjblii BOJO-LEMEHTHBIH hakTop; :
6) yBenHYeHHLIE KPYNHOCTH HHEPTHBIX C MOBLIIIEHHEM cofepHa
ueMenTa B GeToHe, TAK Kak NOBBLILIEHHOS COJAepaHHe HEMeHTA YBY
UHBAET ycanky OeToHa, @ KPYNMHOCTh HHEPTHBIX CHOCOGCTBYET e VME
LIEHHIO.
OaHako npH O4YeHb KHPHOM GeTOHEe BO3HHKAeT Pe3Koe yBelm
YCAAKH, €CJIH KPYNHOCThb WHEePTHBIX Yie AOCTHrJa npexena. [Ipens
HOE COJEpPXMAaHHe LEeMEHTa YCTaHaB/JIHBaOT 3KCMepHMeHTaJbHO. Cho
ob :
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fbi C TpemlHHAMH OT YCAJKH TOHKHX 3JIEMCHTOB YCTAHOBJICHbI
granpHo Kapaconom («Boston Soc. C.E.», 1942).

OBEACHHE YKa3aHHLIX MEPONPHATHH B MaCCHBHbIX MMJOTHHAX Ad-
§63 NPHMEHEHHsT HCKYCCTBEHHOTO OXJIaMKICHHA GeToHa BOJOH, HIY-
TpyGaM, B cpeaHe-oObluHbIX YCJIOBHAX MO3BOJACT CBECTH KO-
) TPEIIHH K MHHHMAaJbHOMY, HCKJIOUZIoLleMYy Kaxoe-NH60 6ec-
MicTBo 3a MpOMHOCTL CcoopyxenHs. B NeHCTBHTEBHOCTH  #e NpH
polike NJIOTHH BCE STH MEDONDHSATHS UacTo HE NpOBOASAT, TAK KaK
BENEHHE HX HEPCIKO MEIIAeT BLIMOJHEHHIO KAaJIEHJAapHOro IJdHd
j0T 10 NOCTpoHKe IJIOTHHBL TpeGya 3aTpPaThl BPEMEHH H BHOCH TPo-
eHie B paboTax. Tem He MeHee JAPYroro NyTH HeT, TaK Kak B Npo-
§0M Caydae BHOBb BBICTPOEHHOE coopyxeHie norpedyer CephesHoro
‘yepes jlecsth JieT H Jaxe paHble. :

kmioueHie OTMETHM, UYTO B HACTORAILCE ppeMsl Yy HAac HMEelTcH
a6oTEl 0 coxpaHeHnn GeToHa, KOTOpbIE ObUTH Y PHMJISH 2000 ner
i (Sextus Julius Frontinus, BomgocHa6:exHe ropoia Puma,
Wy 10 HAlue# 3pbl), KOrZa OHH OTMEevalH, 4HTo COJIHEYHBIC JYUH He
¢ paspyliHTeEHO JEHCTBYIOT Ha GeToH, YeM MOpPO3, H uTO 0cobo-
fiMannn k ceGe TpeGyer GeTOH BOJONOAMOPHBIX COOPYIKEHHIT.

Fmaea A

TEMAEPATYPHO-YCAJIOYHBIE LIBBI B EETOHHBIX
M JKEJE30BETOHHBIX MJIOTHHAX

leMIIepaTypPHO-YCa 0UHbIE WBbl B COBPEMEHHLIX GETOHHBIX W Kelle-
HblX NJIOTHHAX — HeOoThemJeMas HacTh KOHCTPYKIHH. - B mac-
- NOTHHAX HX JEeJaloT Memxay MaCCHBAaMH, YIIOMEHHBIMH B paa-

gpemsa. Paccronnye MexIy LIBamMH B COBPEMEHHOH MPaKTHKe [pH-

reccsrrrerecrrirr W G

4] B
/87 . o 200w
€ "
e
i T

Puc. 100. ¥Yniotsense ¢ peiepuHOR
MEIHOH NJacTHHKOMH
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i, 99. Mpocreiiwee YLIOTHEHHE

' paBHbiM 12—15 M, XOTA NpaBHJbHEE 6hiJi0 Obl Ha3HAYATh ero
IMOCTH OT BLICOTHI MJOTHHbI: Y€M MEHbIE BEICOTA MAGTHHE!,

ibllle AOJAHO ObITh 3TO PACCTORHKE.
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IlIg npogosibHbie, T. € . mapajjielibHble OCH MJIOTHHBI, p:ax rpat
B COBPEMEHHEIX NJOTHHAX He [eJaloT. PaGouue WBLI MOCHE ia
nug GeToHa W nNajeHus Temnepatypel B OeToHe uememnpy 0
CTPYKIHA TOCTOSHHOTO TEMIEpaTypPHO-yCaA0yHOro IUBA, cHabX _:_a:-
IpensTCTBHEM JJISl NPOXOJa BOAbI H3 BEPXHEro Gheha B HIAKHHH, |
#a u3 puc. 99 u 100, 101 u 102.
ol

-'lu

i =

Acpantm. fposka

hﬁ!"’mﬁa

Puc. 101, llos ¢ 3zamkoM, ac
(haabTOBOIl IUNOHKOH H MEAHOI Puc. 102, Llos ¢ aeymd
NAACTHHKOI KaMi
w

[HOKHI MeTaJAHYeCKHi JHCT (Ay4lue BCero MeAHblH, a B 1|:
CJiyuae M3 HepKaBelolled crajM) 3ade/biBaeTcs 3arHyTbiMH
KOHIlAMH B DeToH cMmexHblXx MaccuBos. Popma JHCTa A0JAEHA
CKaTh Kak COJH’KeHHe, TAK H OTOABHrAHHe MACCHBOB APy OT 1p)
[TnoTHOCTL WIBA HE AOJKHA HAPYIIATBCA MNPH  STHX MOJBHAKKA)
u3bexaHue MPHJAHNAHHA MEAHOH NacTHHKH K GeToHy nu{:ﬂeztunﬂ_
KpbiBaeTca KapToHoM. ToJsuiHHA JHCTa H3 MArKOH MedH Gepercs B E'if.=
p- 0,6 mm, B EBpone —2 mm. Jlucr B cpenxeil cpoeit 4yacTH HHﬂr
FI}}’H{HETEH B ryapoHuaytlo winoHky (puc, 101).

Mioraa nuze jucra (N0 TEYEHHIO) VCTPAHMBAIOT KOJOMLEN Hp
BJIH KBaJPaTHOTO CEYEHHs [Js MepPexBaTbiBaHHs CJAYYAHHO ui-
rpoBaBlliel BojAbl. 3a KONOAUEM YCTAHABJHBAIOT BTOPOI JHCT Tex

pasmepos (cM: pue. 100).  Metan

J
pailt
CBO}

L— : CKHH JIHCT JyYIle BCero r::TaEH'r_r_:
} 6sH3 JHUEeBOH rpaHd nJoTHHB! (B 90
\ Srad 40

5] ; CM OT Hee), Kak 3TO HHOTIA ne

; \ CH, T. €. HE B 30HEe CHJBHEIX KOoJae0a
A TEMOepaTypel, a nojajblle OT HEESE

- - - &

— & I~ npumep, 8 1,50 M or nHueBoll rpaHis

Pue. 103. K pacuery ynaot- Pacuer VIVIOTHEHHA,  COCTOAUE

HeHHA _ H3 MEAHOro JIHCTa, INpHBEAEH

(puc. 103).
[lpu pacunpenns wBa cpeaHuil NPAMOJHHEHRHBIT YyYacTok
AJHHOM § moayyaer yannHeHde 4 §; KOHel ero cABHraeTcs B NJI3HE
BeJHUHHY ©. OYeBHAHO, 4TO: g
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1C -.~- muee B[JEMH NOSIBHJACE KOHCTPYVKIHA VINIOTHEHHA W3 pE3H-
dk0e yIJoTHeHHe MPHTOMHO JIHIIE B TOM CJy4ae, KOTHa OHO BCE
pAHTCH B BOAe (nuotHHa «Mmnepuans), 4To BecbMa pPeiKo

Faasa XI

AHTUKOPPO3HAHBIE MOKPBHITHS MOBEPXHOCTER
~ BETOHHBIX U )XEJE30BETOHHBIX MJOTHH

JHAUNATL JeT Ha3aj B HALIeH CTPAaHE MJOTHHLI YCTPAHBAJHCH 00-
HHEIE KAMHEM W3 MOpPOJ, BbiAepAaBlIHX 2D-KpaTHoe 3aMOoparkH-
g JaGopaTopHH (FpaHMTHI, MJOTHBIE necyaHukd). OGNHUOBKA 3a-
12 paboThl H BecbMa YAOPOMKAaJa COOPYHKEHH.

CAenyiolHe rofbl BOMPOCHI TeMfa MOCTPOHKH BbIABHHYJHCE
a py6exoM BOZHHK/IO YBJEYEHHe JHTLIM GeTOHOM, [atouliM
DETE B KpaTuaiiiHii CPpoK MOCTPOUThE KpynHylo maotHHy. [lo-
MJIOTHH MOKPBLIBAJIHCH TOPKPETOM (ramdTom). OnHako B Cy-
MATHYCCKHX YCJOBHAX JIHTOH. OeTOH, OKA3aJCs HEeNpHroHbLIM
EHUS [JIOTHH, O YeM CBHJETEJNLCTBYET NeyasibHblH ONBIT Mo
iebMa KpynHelX nuotHH B ropax lllseiiuapuu, riae autoil Oe-
BPE3 HECKOJIBKO JIGT PAa3pyLUHJICH ¢ MOBEPXHOCTH Ha TOJALLHHY
‘meTpa # Gosee. [Ipnumiocsk npuGerdyTh K TPAHHTHOH 00.1H-

MEPE3 MMHTH JIET MOC/AE BO3BEACHHS NIOTHH. RO Y
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g
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B hnacrosimiee Bpem# Ha MepBblii NJAH BbLABHIACTCH MOPOSOYS
HOCTb GETOHA, NO3BOJSAIONIAs PACCYHTBIBATL HA  Y/AOBJETBOPHTENbE
pabory 6eToHA M HA MOBEPXHOCTAX coopy:enus, Onnako B n,._:.:
MJIOTHHOCTPOEHHA [0 CHX NOp elile COXPAHHJIOCH NPHMEHEeHHe TOPKpE
B OCOOEHHOCTH AJiSl MOKPLITHA HaMoPHOH IPaHH MJOTHH HeQOJLUIOH E
COTBLI [JIsi MOBBIUICHHSA HENPOHHLAEMOCTH HX MPH HEIOCTATOYHO a..
yiopiom Gerone. Toprper, AeHCTBHTENBHO, AaeT NJOTHYIO H YOI
BYI0 KOPKY, KOTOpaa YNOBJCTBODHTEJbHO Iep:HTcH, Oyayun u:_-
o6sa3aTeNbHO B CYXYI0O NOroAy B ABa-TPH CJ0A N0 S -:.1"
Ka# L. TTOKpbITHE TOPKPETOM B CLIPYIO MOTOAY HE AOCTHraer il
TAK KaK YJIO0MeHHBIH OCEeHbI0 TopKpeT OBICTPO CHOJ33ET C rmﬂ

CTeH COOpPYHEHHH.

YelickHe HHMeHephbl Yi#e TPHAUATE JIeT Ha3al HauyaJH c f
NPHMEHATH HCKYCCTBEHHBIi I'DAHHT, KOTOpblH oOXoguTcs HA M
BYETBEpO AciwleBje OOJIHIIOBKH H3 IpaHHTA, ;

HCH}’(‘.ETHEHHHﬁ FPAaHHT COCTAaBJIAJCH H3 CMECH: .}

a) 0OaHa 4YacTh LUEMEeHTa; ‘4l

6) ABe 4YacTH MPaMOPHOro NMOPOLIKA; 5

B) TPH 4acTH OYeHb MeJKHX 3epeH W3 OHTOro mpamopa cpeil
AHaMeTpom B | MM (MOJIOBHMA 3€pPeH H3 UEPHOro =~ MPaMopa, *,'n_
Ha — H3 Oeqoro);

r) OJHa 4YacThb TAKHX e 3epeH CPeaHHM gHaMerpoM B 3 Ml-f, 0
nonoJas — GeJblX H YepHBIX;

1) OlH3 HAaCTh TAKHX jKe 3epeH CPeIHHM AHAMETPOM B 7 MM, H
Jam — GedslX H YepHBIX, 1‘*

Cmecs CMayHBaIOT BOAOIH H HAHOCAT HA IMOBEPXHOCTH GETOHA Cig
g 10 cm, otaeasin ot Hee xecToio. Hemensenwo, nocae TmiatTedish
}TdeﬁﬂBHH #ECTh BBEIHHMAIOT H3 3TOro ¢JosA, urobhnl MPOH30LIAD €3 *XB
ThIBAHHE CMecH C OETOHOM. 8

B KJHMaTHYECKHX ycJoBHAX 3anaja Takoe NOKPbLITHe xnpnmu
JKHTCA; B APXHTEKTYPHO-XYA0KECTBEHHOM OTHOUIEHHH OHO Jame |
FPaHHTHOH OGJHILOBKH.

¥ Hac oHO ewle He ucnpobosaHo HH Ha lOre, vy B Lpe.u.u&ﬁ

DricTpule Temmnbl NocTpolku KaHaja Mockea—DBoara u oGHHE ,1';'
TOHHBIX JIOBEPXHOCTEH COOPYMKEHHI 3aCTaBHJIH CTPOHTEJeid npHGer)

|. -

K HCN0Jb30BaHHIO OeH3HHO-OMTYMHBIX H napafHHo-KaHHDOJLHLIX 1"_‘--
EOPOB: HH)KE€ FOPH30HTA BOALI MMOBEPXHOCTE OE€TOHA NMOKpLiBaJack 0

JIIHU-EIHT}"‘-IHE;IM pacTBOpPOM, a Bbllle — CMechio KaHHbodH H na b
¢ OEH3HHOM, 3

Ha cyxyio nosepxsocth GeToHa HAHOCHJICA KAk NOKpacka “....
OHTYMHBLII pacTBop, cHayana 25% cocraea (no BECY) GuryMa o 1 77
OEH3HHa, 3aTeM HAHOCHJH 3a ABa pasa GoJjee I'ycTod pacTeop
OutymMa H 259% Oensuna). KpoMme TOro, HakJeHBaJ#Ch GHTYMHBIE M
ToJHHOH B 1—2 MM, BHTym ¢ GeroHOM XOpolNO CHENJAeTcs. P X
OHTYMa — 1,2—2 KHJorpaMma Ha KBaApaTHbLIH MeTp, B 3aBHCHMOCTH
ToJHHE MaTos. Cumeck Kanudoau u napaduHa B GeH3uHE ﬁpana
necy cheayouero cocrasa: 33% wanndoan u 679 napaduna. beg
Ha H KaHHboaH OepeTcs NOPOBHY.

9
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A pasorpesaJicsi napadun, 3aTeM BCbHIANaCh H3MEIBUCHHAS
¢ oxaamacHHoi 1o 40—50° C macce npubasisdics GeH3HH
AMH HAHOCHJICS HA GeTOH W NMOJUKHraJzcs. DeHsHH BhIro-
oab u napadus nponukanu B Geron Ha 1—2 mm. Oano
¢rBopa pacxojorajock Ha 30 M? NOBEPXHOCTH Getona. Ilo-
QHOTO KBajpaTHOro MeTpa oGxoaunock B 27 Koneek. Hopma
K Ha OIHOrO YeJOBEKAa B CMEHY AOCTHraja or 50 no 100 m?
{0CTH, B 3aBHCHMOCTH OT OIBITHOCTH paGouero. Ilokpacka
jack NONYTOpPaMeTpPOBLIMH KHCTAMH H3 MEUIKOBHHLI. Pacteop
jef B JepeBsHHLIX Ooukax.
GEITE MOJHOCTBID YBepeHHLIM B JOJTOBEUHOCTH TaKoro no-
HAKO ero MOKHO Jerko Bo30OHOBHTH, MPaBja, JHUL HA J10-
X [OBEPXHOCTHX. :
JiM 06pasoM, BLIGOP aHTHKOPPO3HITHON 3amuTsl GeToHa A0JKEeH
HTBCA C YUETOM:
. alla COOPYEHHH H HX UHCJA;
R4JeH1apHOTO BPEMEeHH TOATOTOBKH HX JUIA TNOKPLITHS;
MATHYECKHX VCJIOBHIH SKCIWIOATAIMH TJIOTHHEL
plep:Kanus nemeHta B GeToHe ([JIl BTOPOCTENEHHLIX COOPYie-
auHe MOpO30YNOpHOCTH GeroHa Obio Gl YpE3MEPHLIM).
HHBIMH TIPHEMAMH 341LHTHI GETOHHBIX COOPYXKEHHH OT KOp-
DECHO COMOCTABHTL CIOCOG 3aIMHTHI OT KOPPO3HH HOBCHILEH
parapekoii naotnusl Benn-Hcekep, BBICTPOCHHOH [AJ8 BOLO-
r. Codun. Tlpu BeicOTe FAYXOH MacCHBHOW TIJIOTHHB 10
IPHMEHEHO MOKPLITHE HANOPHOH MOBEPXHOCTH OHTYMOM CO
HbiM B Hero GpPOH3HPOBAHHEIM SKPaHOM romuugoi B 0,10 M,
JCTBOM: NPHKPBIBAIOLIEH €ro 3allHTHOH OOMHIOBKH H3 KaMEeHHOH
§ #a Tomuuny 60 cym. 3a 0GMMUOBKON- cjeiyeT VIIOTHEHHE B
erpoenHoe B BHAe rubKOro MeIHOTO JIHCTa ¢ KOHUAMH, 3aKpen-
i B Gerore, najiee Kpyrjas ilaxra s nepexBaThiBaHHA i O7-
yuaiiHo npoHuKwed Bojibl. [Tpouab NJIOTHHBI CMesbli: IMpHHa
iHoro Gosiee ABYX TpeTell BbICOTHI MJOTHHBLL. 3jeck Rpeny-
MAKCHMYM MEepONpHsiTHI, HMEIOIIHX UeJbio HeloNYyIeHHe B Te-
OTHHBL A4Ke KanujJispHOM BO/bLI: TIPHMEHEHA KaMeHHas Kjaaka,
@iolias TpeulkH; YIJOTHEHHE NOMELIEHO BHE 30HBI CHJBHBIX KO-
il Temneparypbl. Takne 3a0O0Thl NOHATHLI B VCAOBHAX COSAdHH
JVaabHOTO KPYNHOTO H OTBETCTBEHHOTO COOpYMXeHHd, npeita-
HOTO A5 0OCJyKHBAaHHA CTOJIHILbI.

IF'maea Xl

1.." i

OCOBbIE ¥CJOBHU CJIY)KBbl BOJAOCJIMBOB HA
ECKAJIbHBIX OCHOBAHHSAX. OCHOBHBIE BONMPOCEHI
B MPOEKTHPOBAHHA

Ka 'HHE OCHOBAHHSI, KaK MPaBHJO, CO3Jal0T ropasno bojee 74-
j0BHs AJ5 paGoThl BOJOCJ]HBA, YeM CKAJHCTHUH rpyHT. Me-
COCTABARIOT NJIOTHEHIINE MATEPHKOBblE TIPYATHI (MECUEHO-

HETHIE TPYHTLI C 3aN0JIHEHHEM 1op MedkozeMom). B aTHX peakHX
Asfitey 97



o ._
i e

MATEPHKOBBIX PPYHTaX, OGBIYHO He JOMYCKAMOUIHX 3a0HBKH LIMYHT
paaos H BooOlle cBai, Meaxkosem obecrneyHBaeT HHYTOKHYID B
jauyy rpyHra, a MpOYHOCTh €ro rapaHTHPOBAHA INJOTHBLIM, JKE :
J6TOM, NONYCKAMOLIHM faBjieHHe Ha Hero B 5—7 krfcm® u Gonee
BeICOKOM Ko3(Huuente TpeHua B ocHosaHun (0,55—0,60). 1
TPYHT NpeanouTHTeNbHee caaboll paspylleHHOH CKaJbl. 3

|

B npakTHKe NMAOTHHOCTPOEHHS H3BECTHBHI CAYYaH YCTPOHCTEA |
KHX TPYHTaxX BOXOCAHBOB BHICOTOH Gonee 25 M, TpHuEM KOHCTH
HAMOMHHAaeT COOpPYKeHHe Ha CKaJie, a He BOAOC/IHB Ha HECKal
rpyare. Bnpouem, B AaHHOM caydae eiie GoJibuie caegyer 3a00W
O NPefOTBPAalIeHHH Pa3MbiBa OCHOBAHHA 3a MJIOTHHOMH, ueM TpH of
HOM OCHOBAHHH. F

[Mpu necuanom, a B 0co0eHHOCTH TJHHHCTOM TpYHTe CPeaHEH N
HOCTH YCJOBHA PaGOTbl BOJOCAHBOB 3HAUHTEJBHO YXYAWAOTEA: S

1) nponyck BOALI H JbJa uyepe3 BOJOCIHB HEpeaKo mnpua
cf GBICTPHIM H CHJLHBLIM BbIMBIBAHHEM TPYHTA JIOXKa PEKH HIHE Ik
Hbl, YTO MOMeT Cc03LaTh GOJbIUYI ONACHOCTE AJA ENOCTH .. op
HHA; A

2) buabTpyioLUIas BOAA U3 BepxHero Gpeda (S,), a Take pogdl
Hero Geeda (5,) okaswiBalOT jJaBlieHHe HAa GYHIaMeHT CHH3Y '-;ff:'-
cymme paBHoe Sy+S,=S npu «=1 Bmecro o=0,20- 063
CKaJIbl, 4TO PE3KO yMeHbLIaeT AeHCTBYIOIIHH BeC COOpYyXeHH:d, ol
uHBAIOMIKA yeToliuHBOoCTE Bomocaxea. [Ipu  stom Hamo obeson
COOpYKEHHe 0T NojAMbiBa hHALTpYIOULEH BOXOH H MPeiOoTBPATHIA
YHTeNBHBIE NOTepH Bodbl HA (HALTPALHIO, 3

3) paGoTa COOPYMKEHHS HA CHBHT B HHXKHHI OGbed) npoHCXomH
kostuuuente TpeHHa He 0,65, Kak HMeeT MeCTo OJH CKanbl, T
CTO co3fnaercd AOMOJHHTEeNbHBI doHA YCTOHYHBOCTH B BHAe Cl
HHS Kaaaku co ckanoit, a 0,20—0,45, uro TpeGyer HHOrAA BB
gaxe BTpoe) Gonsllero KoJH4yecTBa GeroHa aqa obecrneuyeHHd YT
ROCTH BOJOCJHBA;

4) noTpebHOCTE YBeJHYEHHS BeCa COOPYEHHA AJA NOBLILeHH
YCTOHUHBOCTH MOMKET MPHBECTH K BO3PACTAHHIO AABJEHHA HA O
'HHe, a YIUHpeHHe MOAOLIBLEI BOAOC/IHBA A/ CHHMEHHA [aBJeHH
OJAHH KBAZPaTHHLII CAHTHMETD OCHOBAHHA CONPOBOMAACTCA BOSDE
HHEM BPefHOH CHJBl S;

5) pasnuuHas ocajKa BOLOC/AHBA H GBIUKOB KPYIHOTO COOPYHE
MOMET BHI3BAThH MEpPEeKoCHl JJEeMEeHTOB BOAOCAHBA, MpPensTCTBYA
MaJsbHoil paboTe 3aTBOPOB BOMOCIHBA; C YBeJHYEHHeM Hamopa Cf
EHHA H C YXyAIUeHHEM KauecTB FPyHTa OCHOBaHHWA (MaJjias Yoo
pocTh H OGojbliasi ocafiKka TPYHTa) NoJOMeHHe YXyOMIaeTcd.

3ajiaua HH#EHepa cTAaHOBHTCA Bce GoJsiee H GoJsiee CJACHKHON, B
CTBHE Yero Ha HeCKaJbHbBIX TPYHTaX BOAOCJHBLI BO3BOAATCA
ApH YMepeHHbIX Hanopax, — /Ao 25 M, a NpH NJOXHX TPYHTax Ock
HHS B MpaKTHKe MJIOTHHOCTPOEHHA M 3TOT [pefen elie He A0CTE

¥MecTHO BCIOMHHTL, YTo HaHbOJee cMesbie BOAOCAHBLI HA 1K
HOM PpyHTe 3a pyfemoMm Bo3Be/eHb! CBbillle ABaAUATH JeT Hasal,
#e B CCCP wua raune — gecats Jer Hasajg (Csupckas naot
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- Meaay TeM 3a HCTEKIIHEe ¢ TOH MOPbl roJbl BOOPYKEHHOCTh HHIKEHEPa-
THApoTeXHHKA B Gopube C npngﬂnnﬁ 3a oBJAajJeHHe HeCKAaJbHLIMH OCHO-
| BaHHSMH 3HAUHTEBHO YBERJHYHIACH, C ONHOM CTOpOHH, Giaromaps 6o-
Jiee CMeJbiM COBDEMEHHBIM MpENCTABJEHHAM O Hecyuwieii cnocoGHOCTH
MHOTHX TPYHTOB, paHee BBI3bIBaBIIHX K cebe HeAOBEpHe, a ¢ APYroH,—
Gaaronaps OGonee CONHAHON 3KCNEepHMeHTaJbHOH Gasze Hawux jaabopa-

. TOpHH,

[lpupenennsle MOTHBB ofecneyHdBalOT OBJAJIEHHEe HECKalbHBIMH
FPVHTaMH 0OpH OONBLIMX HAMODAaX, YEM 3TO HMENO0 MEeCTO A0 CHX TOp.
B coorBeTCTBHH C H3JIOMEHHBIM CO3[aercA OCOOGBIH KOMIIEKC BOMNpO-
COB, CBAI3AHHGLIA C NPOCKTHPOBAHHEM BOAOC/JHBOB Ha HeCKaJbHOM OCHO-
BaHHH. DTOT KOMILJIEKC BKJiouaeT B cebf BOMPOCH: pallHOHA/BHBIX KOH-
CTPVKTHBHBIX (DOPM BOJOC/AHBOB, HOBEHLIHX NPEJACTABJCHHH O HeCYIIeH
cnioco6HOCTH PYHTOB Ha ray6uHe, (pUABTPAUHH BOALI MO BOJAOCIHBOM
# c OOKOB €ro H Mepax OopbObl C ONDACHBIMH €€ [MpPOABJEHHAMH,
3aH{HTE] MOJAOWBL BOAOC/HBA OT [O0OAMBIBA ee BoAoi, cOeraiouieH
¢ BOJOCJHBA, pacueTa pauHOHAJbHBIX KOHCTPYKUHH BOJLOCJHBOB,

ﬂFIE-HH¢H'—[E‘EKHI AJiA JaHHBIX }FC.I'II]EI‘-Hﬁ, H onpegeeHHd OC3aJKH HX
3JEMEHTOB.

nasa XIII

KOHCTPYKTHBHBIE ©®OPMbBI BETOHHBIX
H JXEJE30BETOHHbBIX BOAOCJHBOB HA HECKAJIbHOM
OCHOBAHHH
BassHHe cTeneHd VYCTOHUYHBOCTH HECKaJbHOro TPYHTA, oOnpelense-

MO BeJIHUMHON Kos(HUHeHTa f TpeHHs B OCHOBAHWH, BECbMa BEJHKO,
Tak Kak [ xonebGaerca ot 0,20 go 0,50 v Gonee.

o g

SN g B Y
I L T P

Puc. 104, [Mpopuar maoTHHE ABHALOHE Ha MaTepHie

Ecay MaTepHKOBLIH TPYHT {103BOJIHJ BBICTPOHTE OGeToHHYO BOAO-
CAHBHYIO MJ0THHY ABHHbOHEe Hamopom B 20 M npH oyepTaHHH, GAH3KOM
K ONEPTaHHIO MpH cKaAuCcThiX rpyurax (puc. 104), a naoTHell BaayHHO-
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PAHHHCTBI - TPYHT . JIONYCTHJ YCreuwiHyio paboTy TNJOTHHbI Hanopom
B 17 m (puc. 105) npu npocuie, Majo OTJIHYAlOUEMCA OT OObIY-
To CEBHPCKYIO [JOTHHY,

HOrO . AfIs  CKaJbHOTO TPYHTA,

8.00

L
I
1

Puec. 105. IMpoduie MAOTHHLE HA NAOTHOM. HENPOHHILAEMOM FPYHTE

nope B 10 m v Beanuune [ = 0,20 (meBOH), NPH CTPEMJEHHH COXPaHHTE
THI MACCHBHOI0O BOJAOCJHBA NPHILAOCE NPOEKTHPOBATHL H CTPOHTH BECh-
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Fuc. 106. Mpopuas CeHpcKoi NAOTHIb

Ma pacnjacTaHHoro npoduis AAA yBeJHUYEHHS Beca COOPYKeHH:A H
3alHTEl pycJa OT NOAMbIBA €ro Y MJOTHHEI BOAOH, cOeraionied c

nocnuBa (puc. 106).
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Onuako ecte Apyroii nyTe GOpeGL ¢ TPYAHOCTAMH (PH MAJION BeJu-
{iHe KostHuHeHTa f: yeTpaHBATE N0Jble BOLOCHBEL, e CHIbI 'Sy H

HESHAUHTEJIbHBI, T. €. CTPOHTb MO THIY, MOKAasaHHOMY Ha pHc. 107 n
08. Ecam npu stom pobaBaserca yeiosue NPonycka oOHJIBHEIX HAHO-
€08 B MABOMOK, TO NMpH BHICOTE 3aTBOPOB A0 10—12 M eme nmeercs

-

Puc. 107. YKenezoberonuan noras BojocansHas MAOTHHA A HECKanh HOM
OCHOBIHHH

BOSMOJKHOCTE OGOHTHUCH YMEpeHHBIMH 3aTpaTaMH Ha (aoTéeTr ¢ nopo-
FTOM Y JHA peKH: jIpH oGHJIHH B pexe [OHHBIX HAHOCOB KOa(duUHeHT [ He
OvisaeT menee 0,45, a wHOrga paBen 0,5 u GoJiee (rpyHT — rajeuxo-
' FPABeJIHCTBII).

OOGBesnHss MepONPHATHS MO CO3AHMIO YCTONYHBOCTH BOLOC/AHBA C
. MEPONPHATHAMH 110 60pb0E ¢ pasmMbIBOM pyc/ia 3a MJIOTHHOMN, MoJaydaem
XapaKTepHeli npoHIL BOAOCAHBA, H3BECTHLI H3 3anajHo-eBponedcKon
NpaKTHKH (cM. puc. 68) u npumenennsiit 8 CCCP B Cpenmmeit Aauu.

C mepexofoM oT TPaBejHCTO-raJIeuHoro rPYHTA K MecuyaHbIM CPYyH-
- Tam HaGJiofaeM naleHHe BedHuHHB! KOS(DHIHeHTa f, BCICACTBHE Uero
[pH HANOpax 10 5—6 M elle MOXHO yAepXKaTb Nopor Ha YPOBHE [HA
PEKH, He npuberasi K JOPOrocTosiNM paboTaMm, CBA3aHHLIM ¢ YrJayGie-
- HHEM KOTJOBaHa noj Boaochaus (puc. 109); npu gajsHeiinieMm noBsiiie-
HHH HAlOpa yMECTeH JIHUIb BOJOCJHHB C MOAHATHIM TIOPOrOM, HMEIOUHH
Goublumit Bec, T. e. GOMBIIYIO YCTOIYHBOCTE. B 3ToM CAy4Yae HAHOCHI
yAE He CO3[AIOT CTOJb THXKENOTO MOJOXEHHS, Kak NPH.rPaBeJHCTOM
pycae.
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Puc. 108, [Monas naoTHHA ¢ BEPXOBLIM LINYHTOM



Tpu manopax no 9—10 M MOXHO yAepKaTbcs Ha GesapMaTypHO
HHOHi KOHCTPYKUHH BojocauBa (puc. 110), a ¢ ysesnuennem Hanopa

i

[lonyP HENPONULUGEMBIU

Puc. 109. Bopocaus HanopoM B 5—7 M ¢ NOpPOroM
OaH3 1HA pexH

cpbiite 9—10 M noHafoGHTCH apMUPOBAaHHE WJH Nepexoj K xedesobe-
TOHHOMY BOJIOCJIMBY.

ToaTHEIG ENRIOTEY  EPYHT

JIOHSE HENPOKLIT EMEL

Puc. 110, GetodHas noaas BOAOCAHBHAA NAOTHHA MAJOTO
Hanopa

HIJHEE,E,EHHI}IE PHCYHKH NOJbBIX NJIOTHH YKa3blBAKT, 4YTO q)HJIhT]]-ElUI"
OHHOTO [ABJEGHHS 31eCh NMOYTH HEeT, ecJH BOLOCJHE He cHaOXeH HH30-

T r
—_— _—- __"'"'-— _-r.:-'g.:. P F:
P R R TEN T T I\ FET LS\ F S5, 1,..ul"" it
i a3 . - ﬂ E d' E

"\

Puc. 111. lloaasa naorHHa cO CNAOWHON NMAHTON B OCHOBAHHH

BLIM IUNYHTOM, 33J€pP/KHBAKUIHM BbiX0J (DHABTPANHOHHOH BOABl H3-
NoA NJOTHHBI, CAELOBATENbHO, ocHoBaHHe pabortaer Ge3 BozjelcTBHA

Ha HEro TOKOB (HJALTPYIOLLHX BOJ,.
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“VerpoiictBo nauTel B ocHoBaHuu (puc. 111), wak 37o genanock

25 mer mazaa B CILUA npu cnabpix B TO BpeMs 3HaHHAX O Hecyuiel

CnocoBHOCTH MEeCKOB H APYPHX HECKaJbHbIX FPYHTOB, Pe3Ko yxyauaer
THI TJOTHHBL, TAK Kak:

a) IosBNAETCA OFPOMHAs CHJA S 4°
f) ocHOBAHHe OKA3biBaeTcss NOA BOzAeiicTBHeM (HJILTPAIHOHHMX
TOKOB, YTO YMEHLIIAET ero HecyHylo cnocofHOCTD.

[Monuitks HExeHepoB CHIA ycrpaHBaTh Jblpbl B IWIHTE OCHOBAEHA
AJis YMeHBUIeHHs CHJIbl S, NMPHBOAHJH K HeOJIaronpHATHLIM Pe3y/Era

L=

:h...

D

- S

JOPUSOHT =
‘."h.

Pic. 112. Cxema npoduia sogocanBHOil naothus JInGypr

TAM: AObIpbLI 3aMEp3aJid, CHJAa S#,HPUHBIL'THEIJ NOJHOCTLE), COODPYAEHHC
VTpPa4yHBaJO YCTOHYHBOCTHE H pa3pyulajoch. [IpoekTHbIl ONLIT H HOBEH:
HIHE CBEOeHHS O Hecyulel crnoco0HOCTH HECBA3HLIX FPYHTOB YKasblBAIOT
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Puc, 113. MaotHra ¢ ymopom BepXoBoro 3yb6a B cHaxy

HA OTCYTCTBHe HeoGxoauMmoOCTH npuGeraTh K IJIHTe B OCHOBAHHH, OOec-
MeyHBAOLLe)i BechbMa MaJjoe JaBjeHHe Ha TPYHT, K KOTOpPOMY OOBLIUHO
HET HYMKIBI H cTpeMHThCH (HanpHmep, K aAasBieHuio B 1,5 kr/cmM® mpH
Hasiope B 18 ™). : =
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Puc. 112—115 u306paxaioT pasiuuHbie KOHCTPYKTHBHEIE (DOPMBI BO-
AOCAHBOB, NMPOOHKTOBAHHLIE YCJOBHAMH nponycKa NaBOAKOBR H reoJo-
PHYECKHMH YCTIOBHSIMH MPH CTPEMJIEHHH HaTh SKOHOMHUHOe pelleHHe. *

: L
ST
——t e ] — e [ ————
—— ——— !
» S5 R T

s | | = é

Puc. 115. lMaotuwa manoro manopa

FTanapa XIV

FAYBHHA 3AJIOKEHHA o¥YHIAMEHTA BOJIOCJIMBA
HA HECKAJIbHOM OCHOBAHHH

“DBEi.‘II{E. l".-'i}"ﬁlif!hl SdJI0HEHHA L[}}-‘H,EI,E[I‘-IEHTH RO H30eKaHHe BBIINHPA-
HHA TPYHTA H3-NTOJ HEro IMpOH3BOAHTCH N0 MaKCHMAJBHOMY MaBJEHHIO
Ha TFPYHT, T. €. NYTEM CpABHEHH? [MOJYYCHHOro OABJEeHHA Ha TPYHT OT
| CODPYKEHHS C NMpefesbHO MONYCTHMBIM JAJg NAHHOrO TPYHTa Ha JlaH-

Hol rayOuse. Bopouem, 3TOT pacuer NpHMEHHM TOJBKO IJA TPYHTOR
MaJIOCHKHMaeMbIX; [AJd OCTAMNBHBIX TPYHTOB peUalplulyio poJb Hrpaer
BeJIHYHHa OCalKH, ﬂDI'I}-’ETHMﬂﬁ B HNHAaHHBIX VYCJHOBHAX. EGEGCHHBIJ! co
CIJIOIHOH NMOAOIIBOH HMET CTOE OONBIYIO WHPHHY (YyHIAMEHTa, YTo
HTHOPHPOBATEL ee GJAronpHATHYIO POJb He NMPegCTaBJAAeTCH BOSMOMNHBIM,
JTO 3HAYeHHE IIHPHHBI (yHONaMeHTa Blepsble yuTeHOo B (opmyJe npod.
benseukoro (1910 r.), cpa3y Halleguied WHPOKOe NPHMEHEHHE B JKe-
JEe3IHOAOPOIKHOM cTpoHTeascTBe PocchH.

Hanuuke ropHsoHTanBHOH CHJIBI YUHTBIBAEM Mo cnocoly npod, Fep-
CeBAHOBA, T. €. YMeHbIIeHHEM pacyeTHOH IWHDPHHLL (hyHOaMeHTa 40 2r
smecro 2b (puc. 116).

B e e e e
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B 1934 ropy dpanuysckuii npodeccop Kako man HoByio dopmyay
Ias onpeaenesds rayGHub! 3aloxkeHus ¢ysnamenra. Ilosepka ee, npo-
H3BeJeHHAs A7 NecyaublX rpyHToB B JaGopaTopuu B 1934 romy (8 Ila-
pHXKE), NMoKasana, 4ro QopMmyna HMeeT HECOMHeHHbI 3amac, HO el
GOJILIUHH 3amac HMEIOT BCe OCTajbHble (opmyasl 3apy0emHBIX CTPaH.
BnpoueM, 3TOT nocaeaHHii BHBOJ

7 £ COeJaH H COBETCKOH HAY4YHO-TEXHHYEC-
KOH MHIC/ABI0O B OTHOLIEHHH M Hamux
dopmya (,Hasectmsa HHHI, . 23,
1938 r.)
R B 1935 roay moxrtop-uuixenep Kepu-
’éEEEEé 3eJb YCTAaHOBHJ (BHE CBA3H ¢ QOpMYJI0OH
H BbHIBOAAMH De/jselnxoro), uto noJoiH-
L__,..___ TeJbHaA pPOJb MHPHHE (YHIaMEeHTa
20 ————==l  BECbMA OILUYTHTEJbHAd, HO OHA YMEHb-
R T T S miaeTcs ¢ yBeJHueHHeM rayOHHH (yHad-

pacueTHoll WMpHHL vH- mMeHTa. OH e Jaja nojanyio dopmyay
AaMEeHTa 1o I‘ep;‘_eﬂa}mﬂy AJAA onpenes;eHHA KPHTHYECKOro, T. 2.
npeesbi0 AONYCTHMOTNO J4aBJASHHS Ha

ChINYYHH HJH CBSA3HbIH TPYHT B 3aBHCHMOCTH OT TrAyGHHEI 3aJ0MKeHHS
(PyHIAMEHTAa H IIHPHHBI MocjiefHero. 3rta dopMyJa eule He anpobHpo-
BaHa, HO OHa nNpeACcTaBJACGT HECOMHeHHbIH HWHTepec, TaK Kak p[aer
EeCbMa CMeJible pe3yJabTaTbl, B OoCOOEHHOCTH AJA NeCKOB, YTO BHOJMe
OTBEYAaeT MHOFO paHee CAejaHHbIM BhiBojdaM SlHkoBckoro (IlerepGypr,

1890 r.).

Huxe npusoaum qopmyast npod. I'epceranosa, npod. Beaseuxoro,
npoh. Kako u Kepusens ¢ rabiuuami, 0GJerdaiomiHMH BbIYHCJCHHS.
Beioay npHEATHE 0603HAYEHHA:
¢ == Yron BHYTPEHHEro TpeHHs B rpajaycax;
€ — cluenjesde B 1/M2;
 — raybHHa 3anoxeHHA (pyHAaMeHTa B MeTpax;
| — BeC oAHOro Ky6Guiyeckoro merpa rpyHra B Boge |~ I 1/M%):
2r — pacueTHas WHPHHA (YHIAMEHTA:
Ixpam — KPHTHUECKOe JAaBjieHHe Ha rpydHTt (puc. 116).
Popmyna lFepceBaHoBa [OJOA TPYHTOB, HMEW-
UMHX yron 2 MmeHee 30° (raba. 6):

Tatauua 6
e o
? tgt (4a+ 2)
20° L 4,15
26° 6,08
0° 9,00
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Popmyna Benseukoro (nopaGorana HHHI, B Jlenun-
‘rpane, maA CBASHHX rpyuros, ,HMspecrnas HUWATY, . ..3 1938 r.):

e o) i o op ) +m’
Fwpum =T '_'_;,.ﬁﬁ"_ _FFE + m? »

e
rue m---tg(#a— :E_)

’

Boiuscienua obaeruarrest [aHHbIMH Ta6a. 7.

TabGanuwa 7

i
e md mi ! mb @
3 | 7
0,704 0,580 0,496 0416 10°
0.589 0,452 (0,346 0,265 15°
0,490 0,343 (0,240 0.168 20°
0,406 0,259 0,165 0.105 2o
0.233 0,192 0.111 ' 1‘.1,054 30*
|

Dopumyna Kaxo umeer BHI:
Sepam ™= 1jE" ¥+ ccigp(jem'Ev—1),

j=1g® (45+ l":-)

¢ — Heneposo ocHopaHue (TabJa. 8).
Tabanua 8

@l 5L a0 a2 basc a7 o220 |92 |95 e foa0 |ds

cige | 1143 567 | 470 | 3,73 | 3,27 | 2,75 | 248 | 2,14 | 1,96 1,'}'3| 1.42

Je=stge| 155|246 | 3,00 | 3,80 | 4,70 | 622 | 790 | 10,58 13,30 IE.?E|32.T{I

Kepuseanr gan cienywoliee BhipaKeHHe s JECen

[

Expum{'-ThjEttE?(] +%€EE— lf'?) ighe) Ctg? (jer:lgf '—1)‘.

3nech 0603HAUEHHs Te JKe, 4T0 H B (opmyae Kako; 3naueHus
—1g8®
BEJHUYBHE e~ npeBefenun B taba, 9.
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TaGaunua 9

(e
£

22 2o ! a0

20 10

5‘IH!!T|I5|IT
12 |

[lpu y=1 1/M® B $=30" noayuaem S,,,m:
no Cepcesanosy — 17 1/M3;
no Beasenxomy — 14r 49 h 1/m%
no Kako — 18,76 I;

no Kepusenio — 18,76 ff(l + 1,4 :I_)

L]

Takum oGpasoM, BepxHHe TpH Gopmyast npu r = 0,75h =~ 1k paor
GiuskHe pesyibTatel, Ho opmysa Benzeinkoro cmesiee, MEXAY TeM
OHA MHOTOKPAaTHO NPOBEPEHAa Ha MPaKTHKe.

Jns cbinyudx TPYHTOB MAaJOH CHHMAaeMOCTH TMOACUET BeJHYHHbI
ocaJlkiH MOMKHO He MPOH3BOAHTH, €CJH B Tpeaejlax AKTHBHOH 30HLI
B OCHOBAHHH He BCTpeuawTcs OoJsee CIKHMaeMble rpyHTbl. B mpoTHB-
HOM ciayuae HeoOXOOHMBI H TNOJHBI MojacyeT OCaiKH H FMOBEPKa MpoY-
HOCTH MOACTHJAAKLIErD CJ04.

Jlnsi FAMHHCTBIX TPYHTOB NpeNe/ibHas AONYCTHMAas Harpy3ka oObid-
HO AHKTYETCS MpHeMJeMOH BeJHYMHON ocaiki AJa coopy:xenua. B ca-
MOM fgese, Gojbliiaf BeJHYHHA OCA/KI MOMKET [MOCTABHTL IPOEKTHPOB-
WHEDOB H C'['EJUH']L‘J]E‘FI.E B '113::,',.-"[,EEL]{" [NOJMOKEeHHEe, GHH BOZMOXHA JHIIB ﬂpil
pecbMa - GoJibiloil nJowany (QyHaamMeHTa TMJOTHHBI, BOBJIEKaKLLEH
B pafoTy TOMILM TpyHTa Ha orpoMuyio rayOunHy. llpu stom Oyner
HFpaTh pPoJib HE TOJLBKO BeJIHUHHA MOJHOH OCagKH, HHO H TEMN ee Ha-
pacTaHust,

OaHo noNoMeHHe—ec il MIOTHHA CTABHTCH NMOJ HAMOP yi#e NpH 3a-
1yXamwield ocagke, ApPyroe — eC/iH 3aTYXaHHE OCAAKH OMHAACTCH Yye-
pes Goabioil cpok. Toraa NpH SKCMJOATALUHH HALO /aTk OOJBIIHMX
SATPYAHEHHH: H3MeHHTCs OTMeTKa NMOJANOpPHOro TOPH30HTA H BeJIHYHHA
Hanopa; nJollajKH, il0 NpoeKTy cBoOOJHLIE OT BOIbI, MOI'YT OKa3aThCH
RO BOAOIH;, IJEMEHTHI COOPYHEHHS MOryT NOJYYHTE MEepPEeKoChl H MNo-
BpexaeHda H np. CaegosBarteibHO, NPH NPOEKTHPOBAHHH YMECTHO npe-
AYCMOTPeTh NpPeJoXPaHHTe IbHLIe MEepONpHATHSA: YCTAHOBJEHHE OTMETOK
IJIOLAJ0K C 3aMacoM, JONYIIeHHe HeKOTOPOro MpOMelJeHHs B MOHTA-
e 3akJajiHblX yacTed M 3aTBOPOB, COOTBETCTBYIOLLEE YCTPOHCTBO Me-
XaHH3MOE AJIf1 OTKPLIBAHHS 3aTBOPOB H IIp.

Onpnako AJs BCEro 3TOTO HMEIOTCs NMpPeiedibl, BCAeJCTBHE Yero 0cajl-
ika cBeiie 30 cM B nepBble NATE JieT NpH  caabom ee 3aTyXaHHH B 10-
CHENYIOUIEe BpeMs He M03BOJIAeT MPHHATL palHOHAJAbHLIE NpedynpenH-

TEJLHBIE MepEl, TAK KaK C YBeJHYEHHeM OCaJKH TeMH JKe TeMllaMH pa-

 CTET H ee HEepaBHOMEePHOCTh, BHOCALLAA Bce Oojee u Gonee TAXKeNbIe
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nocaenctsud. HepaBHoMepHOCTB ocafkd moxer aoctdrate 30 — 40%
' MAKCHMAaJBHOH ocaikH, JAaxe npH GoJee HJAH MeHee OJHOPOJAHOM IJH-
HHCTOM FrpyHTe. BecbMma GJaronpuATHYI) pOJib HIrpaioT netyaHbie npo-
. CJIOIKH B TAHHHCTOM OCHOBaHHH, ABJISACHE NYTAMH OTBOAA BOAbLI, BbI-
AaBJHBacMOil H3 OCHOBAHHA, OHH CHocoOCTBYIOT OLICTpOMY HapacTa-
HHID OCAJIKH BO BpeMs nocTpoiiku, obaeruas 3agady NPOEKTHPOBAHWS,
BOCTPOHKH H 3KCNJ0ATALHH INJIOTHHEI.

[Ips cHJIBHO CHHMAaEMbIX HJIH MaJOYCTOHUHBBIX FPYHTAX OCHOBaHHA
COOPYIKEeHHe 0JIHO OblTh 3aNPOEKTHPOBAHO Tak, 4yTobbl gaBjieHHe Ha
OCHOBAHHe Go0Jiee HJH MeHee PaBHOMEpPHO paclnpeieisjock OT NoAOLIBH
(pyHaamMenTa Ha ocHoBanue. HaanuHe B ocHOBaHHH cJjioes cjaboro
[PYHTa AOJKHO -OBITh YYTEHO MOCJe OnpegefeHHa MOUIHOCTH akTHBHO
30HLI, CHALHO 3aBHCHALLEH OT pasMepoB NoJolBE (yHaamenta. Jpyru-
MH CJOBaMH, npH D0JbIIOH NJIOWAAH NOAOLIBLI  (PYHIAMEHTA BOBJC-
 kKalores B pabory rayOorosexaliie ciod chnaboro rpyHta, KOTOpbie
OpH MaJoH noaouiBe (GyHAAMEHTA HCNBITHIBAIOT HHYTOMHOE [1aBJeHHS
OT Ccoopy:eH#ds. C 3TOH TOYKH 3peHHA HEeBLIFOJAHO TPHMEHSTh CIIom-
HOH (DYHIZAMEHT B VKa3aHHBLIX VCJOBHAX, €CJH MOMKHO ITIPHMEHHTH
KOHTPOPCHYI0O KOHCTPYKUHIO ¢ TeM e JaBJIEHHEM Ha TPYHT HJH elle
MEHBIIHM: OCajKa COOpYMHEeHHH PEBKO YMCHBILUHTCH.

Takum obGpa3onM, NpH NPOCKTHPOBAHKHH BOAOCHHBHBLIX NJOTHH HAa He-
CKaJIbHOM IpyHTe H BeJIHYHHA OCaJKH H TeMIN ee HapacTAHHA A0JHHLI
ObiTh TLUATEJbHO BbifiBJeHbl. ClefoBaTe/ibHO, NMPH NPOSKTHPOBAHHH He-
00XOAHMO pacnofaraTh BCEMH JAHHBIMH O IPYHTAX OCHOBAHHS, XapakK-
TEPH3IYIOUIHMH YCTOHYHBOCTE H CHHMAEMOCTh TPYHTOB: YroJ BHYTPEH-
HEro TPeHHA HEeCBA3HOrO IPYHTA, NOPHCTOCTb, KO3(MHUHEHT CHHMACMO-
CTH TPYHTOB AaKTHBHOH 3o0Hul W np. [lpeasapuTre/sbHo onpegensoT
HANPFAKCHHA B KaxAOM CJoe [04 NpAMOYTOJbHBIM (HJH COCTOSIHHM
H3 CepHH NpAMOYTrOJBHHKOB) (QyHIAMEHTOM, HChoJbL3y#a ¢opmyay byc-
CHHECKa, 3aTeM [0JYy4aloT CYMMAapHYIO OCaJKYy.

B coBpeMeHHHX KYpCcax OCHO-
paHuii B dyanamenTor no 1943 A
roj BKJKYHTEABHO OTMedaeTcs, Y
yro (opmysaa byccHHecka ans
NPAMOYTOJBHOTO PYHIAMEHTA He ,/
NpOHHTErpHpOBaHa HHKEM, BCe -
CTBHE HEero TOYHOrO MAaTeMaTH-
YECKOI0 peuieHHsa 3ajadyd He Z
HMeeTCH.

Mexay Tem eme B 1935 ,
rony Hwomapg, »3 HiaaHHo#c- [
KOro YHHBEPCHT €Ta CLIA P€~  Puc. 117. Hanpsamenna noa yraos THEE
HINJA 2TY 3a1avy, f.'ll'[}’ﬁJ[HHGHEH MOYroannoro dynaaMerTa
B 1935 roay peiuenne B oT/1e4b-

HOM OwJaeredHe YuupepcuTera nog 3araaeumem: Simlified Com-
putation of Vertical Pressures in Elastic Foundations®. :

[TpuBenem pesyabraThl ycmemHoro uccaegopanus Hiomapka. Ilycts
NpAMOYTroNLHHK co ctopoHaMu X u YV (puc. 117) sarpviken pasHomep-
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HO Harpyskoi HHTeHcHBHOCThIO ¢. HopmansHoe HanpsaXeHwe o. Ha
raybuse Z no ocu OZ, T. e. nog yrjoM npAMOYToVIbHHKA, PaBHO:

g | 24K K241 S 2AK
e 4#[!{":4-,42 K2 + g KE_A®
npH
K X‘; s A A--Xt.

[puuss

'/} =M W ==,

- Z
NOJYYHM

A=mn j
o ]
Kr=m~+n*+1,

e il

3 a
resencrere uero Hiomapk maer taGuHuy 3HAaueHHH BeJHUHH = npi

pasaHYHBIX BeJHYHHaAX 1 H 0. [To TaGanue m H N B3aHMHO 3aAMEHHMbI.
C nomompio TaGauusl Hiomapka Jerko pelate 3afgavyd AAA pasJiuy-
HLIX CJAYYaes MPAKTHKH (CM. MPHJoxKeHHe 1).

filpumep l-fi. Halit¥ HATEHCHBHOCTH HOPMAALHOTO HANPAKEHHA ¢ B TPYHIE
8 TouKe Ha 7,50 m Huxe: a) ueHtpa W 6) yraos yHIaMeHTa WHPpHHOK 6 M H AL7H-
woit 18 M npu pasHoMepHON HAarpyske Ha NoAoWBY (pyHEamenta 3 kr/cM ]
a) fina HAXOXAEHHA HOPMAALHOrD HANPAXEHHA NMOL UEHTPOM QyHEamMeHTa pai-
HHBAEM £70 Ha 4YeThipe PABHLIX MPAMOYrOALHHMEA pa3zMepadMH 3x9 m:

: G ;
s - == ]2
fim e 04 n n 75 =12, . ]

Coraacio Tabnuue, HHTEHCMBHOCTh HANPAWEHHA B Xoaax g paema 0,10631,
BeaeacTeue uero S-—4x(0,10631)<3-1.276 grj/cm® (npubimiieHHOS peUIeHHE M0
HasectHomy metoxy [Mmabod maer s - 1,31 kr/cme).

6 18
6) loa vraom dyHIamenta HMeeMm Mm=—=e=08 K n=—== - 2.4, Hutepmno-

-HH?}’ﬂalhtlﬁi}‘ ne=2u n=25 nveem: 3-3x0,18281 =0.548 xc/cm® (mo radoii 0,55
Kr/cm?). !

Mpumep 2-i Hailth HopMaasuoe Hanpakeaue Ha rayGHue 12 M mnwe yraa
pynaamenta pasmepamu 13,2x10,20 M npu g ~2 kr/cum®,

13,20 10,20
m Ve Il - w.n --I-:E-—--{I,Sﬁ.

Hyamno nifg:iium nHTepnoanposanne. Murepnoaupya nan m - 1,1 MeXRY m-1 u 1,2
Aaa n =008 nonywaem 016411 w ana n-09 uMmesm 0,17301; mna n =085 noay-
yHy O 16856, Creposarensuo: ; / 1

| 3= 0,16856 % 2 <« 0,337 krfome,
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llpumep 3-it (puc. 118). Barpywenwas nrouans MNPQ nueer pasMeps
%24 w npH g1 krfcu®. Hath HOpMansHble Hanpawedna 8 toukax A, B H O
Ha ray6ure 12 m OT NOBEPXHOCTH TPYHTA. :

Touka A; 6=q%fmn = foo 04+ F02; 16+ 18; 04+ Fi 3 16~003280 +0,05994
+0,11260 + 0,22372 = 0,429006 Kr/cm2,

Touxa Bio=foo 16+ foé ga—Jfos 16 — fo.5: 0.4 =0:22040 +0,11450 — 0,13241 —
— 007111 = 0.14038 kr/cm®.

Todka Cia=f,, o — fou; 05— Jou, 25+ fo.4. 05~0,23931 —0.13602 —0,11450 -
+007111 =0,05990=0,06 rr/cme

[Ipunoxenne merona B Gosiee CHOMKHBIX CAYYAAX MPOHCXOAHUT B TOM
e nopsaixe.
) Huxe npHBoAMM NpHMeps! 3arpy;KeHHBIX NJoHIALEH, LA KOTOPBIX
TOXHTCA JaHHBIH MeTon noacyeta (puc. 119 u 120).
OYeBHIHO, YTO C HOMOIIBLIO pertie-

HHA HiOMapka m COCTaBIEHHBIX AM 2 ..-‘5;”
TAOJIHI MOAHO OYeHb GHICTPO Mpo- : _ A |
| H3BOJHTH CaMblil C/JA0MXKHBIH aHAJIH3 r_____ﬁ_&__r,f}; a8
| MOBEIEHUA OCHOBAHMS MO PA3JHU- i 20 53 B
HBIMH YACTAMH COOpVIKEeHHA # BHE oy —" f—
#x. [las sroro mago Tomeko pac- S & 7
- M0JaratTe JaHHHIMH O CPYHTax | I
Ji8 HCHHC/AIRHHA BeJHYHHB Ocaf- p L s
KH. 24

Tounmit Merog Hiomapka ume-
€T NPEHMYIIECTBO mEpPe] COBpeMeH- Puc. 118. Hanpaxemur 8 moboil 1ou-
HBIMH NPHOJAHKEHHBIMH METONAMH ke FPYHTa Mo PYHIAMEHTOM H BHE ero
HE TOJBKO B TOM, 4TO OH H30aBageT
OT NIOTPEIIHOCTeH B BBIYHCJAEHHAX, HO elle B GOJbIUEH CTeneHH B TOM,

(| ITO OH nossoJisiet cBGepedb Bpems npH moacuerax. B cayuasx e, KOraa
Pasmepbl (hYHIAMEHTAa TaKOBbI, YTO B NpPHGIHMKEHHOM Metone [HaGoi

HPHXQAHTCA pACCMATPHBATL OAHY COCDPEJOTOUEHHYIO CHJIY, TO H3BECT-
Hole npaBuaa uaboit npocro owHGOYHBL.

2 g=4"on? '
F‘:j" 4
Puc. 119. Caomusle Kow- Puc. 120. ChowHse KOHTYpH diymta-
TYPR (QYHIAMEHTOB MEeHTOB

M3 npusBeneHHBIX NPHMEPOB BHAHO, YTO peleHHe Hiomapka npuron-
HO TpH BCAKHX (PyHAAMEHTAX, COCTABJCHHBIX H3 CHCTEMbl NPAMOYTOJib-

HHKOB, HEe3aBHCHMO OT TOro, PACCYHTHIBAGTCH JIH MACCHBHAA HAH noaas
MJAOTHHA: '
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Fnaea XV _

®UJIbTPALLHS BOJbI MOJ MNJIOTHHAMH HA HECKAJI
FPYHTAX OCHOBAHHSI M BPEJIHBIE $OPMBI
EE NPOSBJEHHS

I. O6mHe coolpaenus :
C nogHATHEM Hanopa BO3HHKaeT B Iopax FPYHTa OCHOBaH A

HHE JABHMKEHHs BOJbl [0J HANOPOM H3 BepxHero Obetha B HHAKHH
spiBaeMoe duabTpauned. PuAbTpanua BOAL, Kak (usHueckoe SBA
Hensbexno. B 3apauy nHKeHepa BXOJHT He YHHUTOXKEeHHe (HJIBTH
TAK KaK 3TO HEeBO3MOMKHO, a JHIL YCTpPAHEHHe BO3MOMHEIX  NOCH

i

BHI (DHALTpAIHH, ONMACHEIX AJi8 paGoThkl COOpPYIHEHHS, i

Hanpor H

Puc. 12]1. ®PuanTpanHoHHLIil KONTYD HAOTHHB

i

DHALTPALHS NPOHCXOAHT BO BCEHl TOJILE TPYHTA MOJ COOPYMKOH

HO OCOGEHHO OHA AKTHBHA B CJOAX, OMHKABUIMX K NOJCIIEE §
CIHBA. '

HaeMasi uYacTh BOJIOC/MBA, HAa3bLIBAeTCR QHABTpPAHHOH
Kontypowm (puc. 121, kouryp ABCDEFGH). ®opma sroro mo
HETO ONpefeSdeT XapakTep ABJeHHA (HALTPaUHH NoJ NJAOTHHOH B
Mbl NpofABJeHns Haubosiee BPeAHBIX NOC/eACTRHIT hHIBTPaNHH, ¢
PLIMH 10J#€eH DOpOTBCH HHIKEHep. -

PHILTPAUHOHHBI NOTOK, NMPOXOAS MO  COOPY:KeHHeM, OKadd
PHILTPALHOHHOE AaBJeHHe S, CHH3Y BBEPX Ha  MaJONpOHHIE
“aCTh MOJOWBLI COOPYMAKEHHR (He3aBHCHMO OT Hero, o 3akony Ap
Ad, BO3HHKaeT B3BelUHBalollee JaBJeHHe S, Ha TY ke 9acTh N0
Bbl GPOPY3KeHHA, BbI3BAHHOE HAJHYHEM BOALI B HWKHEM Gbedel
AOJA B rpyHte, (QuALTPAUHOHHLIH MOTOK MOXKET BbIMBITH FPYHT I
COOpYXKeHH#, H, HaKOHel, (HJILTPALHS BOAbI MOA NJOTHHOI, &
BEHHO, CONpOBOXKAAETCA NOTEPAMH Bofbl, cOeperaemoii B BepxHEM
(e. ITH TpH BHAA SIBJICHHI H HAXOAATCA B OJE 3PCHHS  HHIKEHE
saflauy KOTOPOro BXOAHMT 3aNpOeKTHPOBATH MJOTHHY Tak, 4TOGHL §
ynHa Sy He Gbija BeJHKa, 4TOGbl (PMALTPAUHOHHBIN NOTOK He MO
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{BAEMOH TIpH (DHABTPAUHH, OCTABAJOCh HE3HAUHTENBHbIM H BO
'__aE DONYCTAMBIM B JAHHBIX KOHKPETHBLIX YCJOBHHX.
__ﬁu HE OBLI l:]'.IHJIth-:-‘H.I.HﬂHHHH KOHTYP, NOANEpTas BOAa, BOH-
iT CO CTOPOHBI BepxHero Opeda, NOCTENEeHHO TCPHET HANOP NO
HABTPAlHE BCIEJCTBHE CONPOTHBJSHHA TPYHTA IBHMKEHHIO BOILE
[lpakTHKa NAOTHHOCTPOGHHS AABHO YCTAHOBHAZ, HTO HATIOP
"". B rpyHTe BOALl ocoGeHHo GLICTPO nNagaetT nmo mJAHEE
SHBIX SJEMEHTOB NMyTH (QHILTPAUHH B ropasjo ciabee no Aan-
OHTaNbHEIX nyTeil. OnHako nmogouiBa MJOTHHE! OGLIYHO TOpH-
MBHAS, MOSTOMY MpH NMPOEKTHPOBAHHH MJIOTHHEI, HKaK NpaBHIC,
JOHTHCE H Oe3 rOpHIOHTANBHLIX 3JEMEHTOB NVTH  (QHALTPAUHN,
BATENIBHO, HHMKEeHep JOJIEeH OTUeTJHBO NpeIAcTaBiaath cefe Ho-
jHYI0 POAEL H 3HAYEHHEe KaK BEPTHKAJBHBLIX, TAK W TIOpH3OH-
EMEHTOB NYTH (QHJIBTPALHH NPHHATOT O WM (QHILTPa-
- j[-l:nHTj.rpa Ilps sToM NPHXOAHTCS NOMHHTE, uYTO SMOOERTHE-
HEPTHKAJNBEHOTO NyTH (QHIALTPALHH 0O CP3aBHEHHID C TFOPH3IOHTAb-
f Ae AJHHBE CHJIBHO MEHSIeTCH B 3aBHCHMOCTH OT (OpME! Beero
Lﬂﬂﬂﬂnru KOHTYpa.
ik ¢ 1934 rona rHAPOTEXHHKH IMOJYYHIH CTPOF0 HayuHbe OCHO-
i NPOCKTHPOBAHHSA MNPOCTEHIIHX QHALTPAIHOHHLIX KOHTYPOR.
BAHHA OaJH MaTeMaTiyecKHe H JaGopaTopHiie HCCaeNoRaHHA.
DBY H3YUeHHA SIBJEHHA (GHABTPAUHH B FHIPOTEXHHKE NOJOMKEH
JAapeH, aHaJHTHYECKOE Bbipa:KeHHe KOTOpPOro HMeeT BHIA:

ﬂ == Kﬁij

DPOCTh (PHABTPAlLHH BOABI B FPYHTE;

= flajieHiie HAaNopa Ha eNHHHNY AJHHE QHILTPANHOKHOTO NYTH;
l:ua:}muﬂenr q:u.:rmpauuu PaBHBIH CKOPOCTH (GHALTPAUHK TPy
©{— | u nMelonHii pasMEepHOCTh CKOpocTH (M/cek., cwmfce.,

EIm'v::f.lr'rm:\\ﬂ,l

€ BCIOAY OyaeM Ha3bIBATH HENPOHHUACMOH WJH MaJonpoHHILae-
'm CTh COOPYMKEeHHA, KOTOpas HMeeT KO3(HUHeHT GHIAbTpauuH
310 Heuhmﬂﬁ YeM NPHAEraiollHi FPYHT OCHOBaHHA., CienoBaTeab-
0 OTHOWIEHHIO K GeTOHY MJIOTHHbLI TJIHHHCTEIL TPYHT SBJSETCS NPO-
BBMBIM,, 10 OTHOLICHHIO X NeCKy W Cynec T/HHSH3® 4acTh Tena
Hbl ![BJIHETCH HEeTPOHHILAEMOH.
Pit BCCH CJ0KHOCTH BO3MOMHBIX (DHABTPAUHOHHBLIX XKOHTVPOB B
@ CVHIECTBEHHO BaXKHO OCTAHOBHTL BHHMAHHE HA OCHOBHE X
(TPANHOHHBIX KOHTYPpaX, WIPAIOUIKX FJIABHYIO POJib NpPH
[POBAHHH TJIOTHHBLL.
€ PACCMOTPHM OTHOCHTEJbHEIC CBOHCTBA KOHTYPOB, COCTOAMLHX
|| BEPTHKAJBHBIX H TOPH3OHTAJBLHBIX TyTeill ¢rH.IlLTpEIIH:FII.

\lennue COCTOSIHHE BoOmnpoca 00 OTHICKAHHH CTPOro Hay4Hbix
pelleHHi 3a4a4 0 PUIALTPALHH NOA NJAOTHHAMA

DH 3HAUHTEJBHOH JJIHHEe BOAOCJHBA 63 0COoablioH CIIHOKH MOMKHO
HTh, 4TO sBJeHHe (HJALTPAIHH MOJ, COOPYXeHHeM MOMHO pac-
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CMaTpHBaThL B NPEJAEJax OAHOro NOTOHHOTO METPA BOAOCHHBA, T. €. KAK

- 3agady NJOCKYH, a He NPOCTPAHCTBEHHYIO. DTO 3HAUHTEALHO OBJIeryaey
pelIeHHe rHApOMexaHHYecKOH 3afauyd o GHALTPAUHH MOA NJIOTHHOIL
B ocHOBe pewleHns 3afaud JiexHT 3akoH Jlapcu.

Hecmotps Ha npocrefiliee aHaaHTHUeCKoe BhIpAH#EHHEe 3aKoHa
AapcH, pellende (GHILTPANHOHHBIX 33134 CJOXHO H TpeOyer GOABLIIHX
MaTeMaTHYECKHX 3HaHWil, K ToMy e gas HcnosssoBapma HHJKeHepa-
MH MATEMaTHYECKHX fJE[I.IEHHﬁ HACTO HYHHa OrpoMHAad BBIMHCJIHTEILHAS
paboTa, KOTOpas He MOJ CHJIY NPOEKTHPYIOLEMY nJaoTHHY. Tem cambim
Hago OO0 BACHHTE MEOdJIEHHOe OCBOeHHE HHAeHEpaMH MAaTeMaTHYeCKHX
peluerni, nanHelx akag. Ilasnosckum ewe B 1922 rogy. OcoGenno cJo-

o
£ qor
a9 712
g20
e T T :
T 450 -

Puc. 122, Jlunny pasHelX HAMOPOB M AHHHH TOKA

#HBl 334d4YH B Clyyae 3aJleraHHy HeNPOHHUAEMbIX FPYHTOB Ha KOHEYHOI
raybune non nnorHHOH. Mexkay Tem pellieHHe Takux sagay npegcras-
ASeT AqA Hac HauboJblHit uHTepec. OGODLUIEHHbBIE BLIBOALI PHAPOMEXA-
HHYECKHX peLIeHHH [PH OrPOMHOH TOJIME NPOHHLAEMOro TPYHTA [OX
MIOTHHOM (ToMua rpoxuuaemoro rpyHra 7 Gogbiie wWHPHHBLL b HEeNnpo-
HHIOAEMOH YAacTH MJOTHHB) ByayT coobuieHbl HHMKE.

Hns pemiennsa 3amau npu T << b, a B ocoBGerroCTH MPH  CJIOMKHBIX
KoHTypax akan. [Tapnosckuil nan aBa npubaHKeHHLIX MeTOAa: OLHH—
dHAMHTHYCCKHH, npyroH—Jaaboparopuulii. [Tepebiil HasuBaeTCs METOIOM
(PPArMeHTOoB, BTOPOil — METOA0M 3IJeKTPOAHHAMHYeCKHX aHamorni, O6a
OHH H3JA0MKEeHbl HHAe.

Pic. 122 nokasbipaer cxeMy MJOTHHBL C KAPTHHON (HALTPALHK BO-
Abl MOJ HeH npu Hanope H. Crpenky NokasulBaioT HANpPABJeHHe ABHHE-
HHSl (HILTPYIOLIEHCA BOJABLI MOA TJAOTHHON, MeKay KarmauiMH JABYMH
JAHHHAMH, HA3LIBAEMBIMH JIHHHAMH TOKa, NPOXOJHT HEKOTOpPLIA NMOCTOAH-
Hbik pacxoj BOZbI. -

[onxoe pasaenne ¢uabTpyloweiica sofpl B M0G0l TOUKe MOA TIO-
THHOH M3MepsieTca BhLICOTO# cronGa BoALl Hal 3TOl  TOUKOH f0
YPOBHA HIUKHero Obedha, CAOKEHHO K c gaBiaeHHeM /i, BbI3BAHHLIM
HanmHuem Hanopa, [lepsas BesHuHHA AaBAEHHA HA3BIBASTCS B3BeLIHBAI0-
ILHM JaBJIEHHEM, OHA Bbi3BaHA MOTPYKEHHEM COOPYMHEHHA B BOLY H
HHKAKOrO OTHOWEHHA K (HALTPAuMH He uMeer. Bropas seiwyuna I,
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enblian H, HasbiBaercd QHILTPAUHOHHBIM JABJeHHeM B JaK-
€, OHA MOCTENeHHO YMEHbIUAGTCH M0 HANPABJCHHIO K HHMKHEMY
K KaKk (uabTpyiollas BOAA MO NYTH BCTPEYAeT COMPOTHBAR-
iTd, 4TO CONMPOBOXAAeTCH NoTrepel Hanopa.

JMETPHYECKHe MecTa TOUEK, HJs KOTOpbiX /i = const, Ha3bIBAIOT-
- AMH PpaBHBIX HaANOpPOB HAH SKBHIOOTEH-
BMH NHHHAMH CoOBOKYIMHOCTh JHHHI TOKAa H 3KBHIIO-
UBHBIX NHHHA HOCHT HasBaHHe CeTKHW ABHXeuus Ha
22 u3obparkeHa CeTKA IBHXKEHHH,

HOMETPBI, YCTAHOBJICHHBIE IO OJHOH JIHHHH DaBHBIX HAIOPOB,
fT O/LHH H TOT YiKe ypoBeHb BOAbl. Haluune ceTku nBuKeHuHs mo-
BT OnpejiesnTE (GHABTPALHOHHOE HABJEHHE HA TJOTHHY 10 SKBH-
HAJBHEIM KPHBBIM (MeX1y HHMH MONMyCKaeM JHHEHHO® nagenue

a). Srasi /(;, MOXHO ONpELeNHTH CKOPOCThL TeYeHHA BOALI B JIO-

k- H
JKe 1o dopmyne Hapcw (-zr=f{"ﬂ; T) H CaMyi0 BeJHYHHY pacxo-

;
Q8 CeUeHHe CTPYEK H CKOPOCTH HX.

1
&

3. Cnocod (parmenTon

HAB CBOM ruapoMexaHHuecKHe pemwlenuss 1922 rofa wmaJogo-
BMH /171 LIHPOKOrO HCTOJL30BaHHA B THAPOTEXHHKE, BCACACTBHE
JHHEHHOCTH BLIMHCAHTENbHOH pabortbl, akan. ITaeioeckuili paspa-
A0JIHAKEHHDBLT CTIOCO6 (QHIBTPAUHOHHEIX PACYETOB MPH KOHEY-
 IPOHHIAEMOro rpyHTa NMog nJoTHHOH. 3ToT cnocol Ha-
| enocobom (parmentoB. s NOSCHEHHS ero CYLIHOCTH BO3bMeM
H300paxeHHyO Ha pHe. 123, '
JbeM 006/1aCTB (uUALTpa- -
AIbHBEIMH MAOCKOCTS -
2-2, NPOXOAALMMH ye-
HHH IINYHTOB, Ha OTAEeJL-
ArMeHTEL: [, 21 3. [1pu ma-
fllHKEE C/I0s IPYHTA KaX -
3 PA3IeABHEIX IJOCKOCTE
EEHHO, C TOYHOCTBLIO JIO
lis MOXKHO CUHTATh 34 MO-
)CTL paBHOrO Hanopa, B A
JRHO YOEOHTHCA HA ONBl- § -~ - = :o
i abopatopun. 3agaua wu Puc. 123. Meron tpparmentos
I'B OnpeieJeHHd BeJHYH- .
10pd B pasie/bHBIX NJA0CKOCTAX. HauMeHbIIVIO TOUHOCTH 1aeT
(PATMEHTOB NpPH OTHOCHTE/BHO KOPOTKHX KpaHHHX MIOVHTAX
IBHEHHIO C FOPH3OHTAJIBHHIM Y9acTKOM (I0T6eTa,

i KQAIOro H3 (hparMeHTOB MOMKHO HANHCATh Cleayliie 3aBH-

b
]

fhe Q-"—'qu,H, g1 5
4 QK H, |gs ;
] 'QLKQ‘I'HR AR



b
"1

rae: . _ 3
1g; 1, 19s] 1 1gs|— npBeneHHbie  PACXONb AN KAXAOTO Of
e ; menTa (npy Hy=1 u Kg,--i];

H,, {l;, u Hs — noteps Hanopa B Mpeleliax Kax(aoro (pars
Tax kak H = H, + H. -+ Hs, TO ¥3 Npensiayliero noviydaen:

L

[

H -—--H —-]-- I ...L i _I... ] s -
rél—l ][1‘}'!| gl !‘?.‘ti : : _3;:

b5t

1 2
BenHuynHy 7l akaj. [laBnoBckHii Ha3Ban MOOyneM :hamm;-;i ..

'\.-

Taxum obpasom: ¢
= ;
H, Sd H,
rae Lo =D +D, Dy,
AHaNOrHuR0 HAXOJAHM:
th
o= 1:1;1 H
n
P
Hy: “:E;ia;-H' g

DtH nocheanHe QOpMYJbl CAYXKAT JJA ONpeAesenHs noTeph &
pa B npegenax kamporo gparmenra. Ilo agauHe 3/eMEHTOR Kakil
()parMeHTa NoTepH Hanopa NPHHHMaeM H3MEHSIOUIHMHCA JIHHEHHO

S
=,

P “ lE.‘l.l
S g r

:
i & B
- b % [
| ] - s
]
—————— r ...-.
"
- : .
A = g T T A S P I T
! . '- e ,.:_:-:__,_..: R
o g i o R L
—f = N g g s R Wi =

Puc. 125. ®parment 1'
[IpuBenem 3HauEHHs BENHUHH MOLYJH dopmbl 15 HEKOTOPED

NoBLIX (QparMesToB.
Du3HUecKHil CMbica MOAYJA (OpMbl JEerKo BbISCHHTh Hd HPE

mpocTediero bparmenTa THNA I (puc. 124). TIpHyenaw K
dopmyary Hapch:

Puc. 124. dparment Tuna |

: h
{'I'“'Kqﬁ [ .-.ng.-r
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. ®parsent tHna Il Puc. 127. ®parment tina IV

S
.

armenr tuna Il (puc. 125). 3necs:
i 5
TR K’

— [OJHble 3IMIHATHYECKHE HHTErpafbl MEepBOro poaa NpH MO-
AYyAAX:

L= 1=

IEepOOJIHUECKHH KOCHHYC).
-_-1ii' tuna I (puc. 126). INonoxue B (OpedblAyUiEM
?. D, MOJIVYHM:

wd
:‘:I 0s ET
wd
F, L= 5H12jn
jarmenr tuna IV (puc. 127). 3necsh:
,:ﬂ_.' K’
. K
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Moayae % nowHelx uuterpasoe K u K ' onpenerserca no dopmy-

JAaM:

X=2»-.sin (-F’ff{'j .; }.),

rne:

K5 — NOJHHI 3AAHNTHYECKHII HHTErpaJ NepBoro poiaH A —ero Mo-

Puc. 128. ¢parmenr tHna V A
D=In | 14

g4

o

i
dparmedT Tuma V [[]HE. 128). Tpu I <2s umeem:

b by,
q» - 2!“(1.— _ﬂl_) =4,ﬁ[}5|gm (]"'?'):-
npe [ > 2s umeem:

= | (I o %) -:—'j'r}_":'li'r npu b > d.

s\ b—5 s \eahes
II‘.I = e —_— Al —— — i Sl s de s 27
E'I.ln(l. ﬂ). . ] 4,605 |bm(1. H). e

PparmenTt tuna VI (puc. 129). Ecnu b>d, +d,, T10:

"-.D=Il](1+ dl)rhl(l-: %) + b'_{dl-{_dﬂ} :
, ! z

ty

Ilpn b<d,+d, noayunm:

Iy Ab, ONpeaeaseMble H3 Y PaBHe-

HHA:

K; T

= —= [IyTeM noabopa € Hc-
K, b

MOJAb30BAHHEeM TaDJJIHIL

NOJHEX

AAHNTHYCCKHX HHTEFPAJAOB nep-
Boro popa. pyrum cnocofoum
MOXHO HalTR @ no dopmyae:

ol ] npn b<d

'l==1n(1 -s-ﬂ)a In(l + E"),
\ iy d,

FAC:
s b+(d,—d,)
: 2
H
b-— d === lin
Ca= ( é d,) ‘ Pre. IEQ PparMeHT THNA

B pecaTHUHEX JgorapudMax nosyunm:

luz,snmgm[(H'ﬁ'j)( _%;)]
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YKa3’aHWA AJA HAXOKAEHHA BEIWYHHBI HaTypajikHOre
Jorapupma yHcaa N ¢ noMowko TabaHue

Haxonum cwavana norapudm uncna N no tabGavue necaTHUHbIX
gorapudmos.

BecnomMorarteabnana 7abanua 10

2,302585093
4,605170186
6,907755279
9,2103404572
11,512025465
13,8155105658
16,1 18095651
18,420680744
20723265837

D 00 =) TN 00 e R0 o e

darem B aepoMm croadue BcnoMmMorareasHol tadaxmum 1) mocaenoBaTeARHO MHA-

. x0EHM nHbpe Hameroe Jdorapipma. Kamnon Hugpe Xeporo ¢roadlla OTBEYACT AAMH-

Hoe ApoGHOE YMCAO, HOTOPOE M ELNHCHBAEM C VYETOM MECTa YNOMAHYTOH UMD
B pecaTHuHoM Jorapuginve. Jdasee HaHaewHble 4HCAa CHAAAWMBAEM,~—Cywsma H GYEET
HCKOMBIM JOrapH{mo.

pumep. N=103; lg,p 105=2,02119
¥ &

2 4,60e170
0,02 46052
0,001 2303
0.0001 230
00,0000 207

4653962

In 105 - 4,653962.

[IpuBenem npuMep pewlends 3afauyd no cnocoby (pparMeHToB.

QmorlieT NAOTHHE HMEET HeNpoHHLAEMble NOHYP H BOA0O0H IHHOM
B 25 M 1 17 M. BonoGoii cHaGxeH wmnyHtamMu ray6unon 12 M 0 7 M
NpH ToJllHHe BoxoOoa B 3 M. Tomua npoHHUaeMOro rpyHTa paBHA

Puc. 130. K npHMepy pacuera dHAbTpauMK no cno-
coby dparMenToB

20 M. Hanop pasen H (puc. 130). Muaockoeramu  I-1 u 2-2 pas6usaen
KGHTYp Ha ¢parsentsl THna I, VI u III. Henonsaya npunoxenne 2 (B
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KOHUE KHHTH), 494 ¢parmeuta Tuna [, HaXoAum MOAYJ b 9JAMIITH-
HECKOTO HATerpana *:. - :
Loy v v L .C'I:IE-;:—.;TE].
R e
"{1 i - 25 : ”,lﬁ'_.

ch 2% 20
1]

Y.V 10,1622 ~0,98=sin b'.

PR R T B —

[lo HaligedHblM SHAYEHHAM MOAYJEH onpeaenseM no Tabmuuam

E[[[JHJID}HE:HHE 2} HDJIHE:IE JHOTHYECKHe . HHTerpaasl KA =3,25 npH

=80°40" u K =1,58 mpu 0" =9°20", CaegoBaTtesbHO, MOAYAb (HOPMBI
L}
by = %—-5—"; — 2,05. [ina dparmenta VI moayas dopue npu b=17 < 12+
-7 paéeu
c
Dy =In (1 -+ ‘S})-i- In (] o 1—3)

npH

Lo AITH(R2=T) W =(12-7) -

Cq= 5 =11""" C,= 5 =6

Py —In (1 1-8]-) +1In (1 fﬂ 0,5467 +0,4985 = 1,05,

INaa dparmenta Il maxogum momyib:

'“?'- . 2
— ' =-s5in (0,55 =10,522

L= %u': Q’U

H
: Il = EGE [}155 - {}:.8531-

CooTBeTCTBYIOUHE 3HAYEHHA HHTerpasos K, = 1,70 m K,=2,11.

Moagyap dopmer @y = %%- =0,81.

Onpegensem E®=205+1,05+0,81=3,91. Haxogum norepio Ha-

nopa B npepenax gqparmenta II:

Py, 2,05 ;

Jas dparmenra VI uveem:

1,05

H’“a,gi

H=0,269H.
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.ﬂﬂ-.{ppEPMEHTa I nonyumnm: : :
0,81 fy s b :
Hﬂﬂm H=0,20TH. _ :

[lppauman JuHeiiHoe nageHHe Hanopa BHYTPH ¢parmenta VI, Haid-
JleM Hanop B Toukax A H B ana HCYHCHECHHS (DUALTPAUHOHHOTO JaBJe.
Ha Ha BOAOOOH.

Hamop B Touke A paeen:
4H

Hanop e Touke B paben:
_ 7+4
Hy=0,207H + o "= 20,27H 0,396 H.

DHALTPALUHOHHOE AaBieHHe Ha BogoGoll paBHO:

: 0,396 n 0,243 S H AT = ﬂ——-—' E’BQ <« 1TH=5,44 H

TOHH Ha OJHH TOrOHHbIH MeTp (umorbera.

CymMapHBIfi pacxon Boakl HAa | mOr. METp MoH COOpPYKeHHeM ofnpe-
AeNfeTCH KakK pacxon nuas moGoro H3 (pparMeHTos,

Onpepensam npusegeHHslll pacxon ana dparmenta II:

K! B =
14 | ;i: -Ef] 0,485 (nmpu =1 u K;=1).

JeficTBHTENLHLI pacxon paBeH:
q=0,485K; < 0,524 H — 0,200/ ;4.

BoixogHolt rpagHesT (QHALTPAILHOHHOrO MOTOKA Mpd JHHCHHOM na-
AeHHH Hanopa B npegenax ¢parmenta Il pasen:

 D2TH 0,03,

SHL

C ToukH spenHsi 6€30MACHOCTH B OTHOWICHHH BhINOPA TPYHTA H3-MOM
' (moTGeTa MOXHO CO3NATh Hanop Bollle 5 M, OAHAKO HANO CAENATh
MOBEPKY YCTOHYHBOCTH BOJOGOA C yueToM pojH Gulukos B paboTte mio-
THHBl HAa CIBHI: JIHUIb TOTAA MOMHO YCTAHOBHTE /flmay,  HONMyCTHMBIH
ans mgansoro (umotbera.

4. Metoa 3JeKTpoAHHAMHYECKHX aHaJdorHi

Meron snexrponuHaMuueckux aagoruii (SJ1A) ocHoBal Ha 0OL-
HOCTH 33aKOHOB THAPOAHHAMHKH H 3IMEeKTPOAHHAMHKH, 4YTO AdeT BO3-
MOXKHOCTE MEPeXOAHTh OT MOAYJeH FHAPABAHYECKHX K SJEKTPHUECKHM,
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HCIOJb3YA A3HHbie ONBITOB € NMOCJAeJHHMH AJIA pacyera rHIpoTexHuue-
CKHX COOPYXKeHHI.
PaccMOTPHM 3J1€EMEHTHI aHAJIOTHH,

1. 3akon ¢duaeTpanuu [lapch aasi  cayyas OOHOPOMHOTO TPYHTA
HMEeT BHIO:

H
=%
3akon OMa A5 MIOTHOCTH 3JIEKTPHYECKOTO TOKA: .
.-"'.-" }" "._.f‘_ 2
rae:

J — TOK Ha e[MHHIly NMOBEDPXHOCTH, NePNeHIHKYIAPHON TOKY:
A — 3JeKTPONPOBOAHOCTD:

E— pa3nocTh NOTEHUHANOB HAa yuacTke | OJHOPOAHOrO NPOBOXHMKA.
2. ¥paBHeHHe HENPEpPLIBHOCTH JAJS FPYHTOBOTO IOTOKA:

s By
¥ b v TR

[

A€ g, H g, — KOMINOHEHTHl PacxOnoB (PHALTPALHOHHONH BOJBI H CO-
OTBETCTBEHHO IOJiA IJACKTPHYECKOro TOKAa:

aj.  dj,
dxiSdyis

0,

TA€ /. H j, — ciaaraouine (00 ocAM Z H Y) IJOTHOCTH TOKA.
Henan MOACTAHOBKY M3 NpPeALIAYUINX YPABHEHHIl 3HAYEHHII:

dh . dh
e o hoales

dV aVlV
i e

(SHAK MHHYC B3AT KaK XapaKTepH3VIOIHii NajieHHE COOTBETCTEEHHO Hi-
Nopy H noTeHuHanNy), nojyvyaem ypapHehue Jlanjgaca:
LISl TPYHTOBOTO MOTOKA:

&h &
7 Al T
A7 3JeKTPHUECKOTO TOKA: .
@&V @V
et

Taknm o6pasom, nagenve nbe3oMeTpHYecKOro  aaBienns i ang
(buisTPaunn vepes caoii rpynTa M norenunana V IEKTPHYECKOTO TOKA
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€ACTaBMAAET NOJHYIO dHAJOTHI0 H BbIPAXKAETCH NMOTEHUHAJBHOR QyHK-
mveri U B ypasrennn Jlannaca:

U QU

dx* ' dy? s

Ha 3Toii 06LIHOCTH OCHOBaHbI yeTpoHCeTBO H paboTta annapata ans
' pelleHHA (PHABTPALIHOHHEIX 3ajay.

Ilepeiinem Tenepe K MeTOAHKE W annapaType NpH NOJbL30BAHHH AMe-
TOAOM 3JEKTPOrHIpOaHa0THH,

ITpHHIHN BLYEpPYHBAHHA SKBHMNOTEHIHAIL-
HHX JTHHHA B 3JeKTPHUECKHX MOAAX BHACHHT-
€3 NOCJIe paccMOTpeHHs CXEeM MOCTHKa YHTC-
TOH3 151 M3IMEPEHHH OMHYECKHX COMpPOTHB-
JAEHHH.

Boabmesm ueTkipe CONpPOTHBASHHA: Ry, .,
R 0 R, n cieraem coejnHenHe B BHIe ue-
THpexyroiabuuga ABCD (puc. 131). Ecau na
HPOTHBONOJOXHEYX KoHuHax A u C cosgainM
HEKOTOPYH PasHOCTb NOTEHIHAJ0B OT OCTO-
POHHErO NMCTOYHHKA, HANPHMED, aKKYMYJSATO-
. pa A, 10 no obeym uenam ABC uw ADC  Puc. 131. Meton 3TJIA
OyAeT NpOHCXOAHTL TNaAeHHe [oTeHIHa a,

NpHUYeM CYMMEI NaieHHi Ha conpoTueienusx R, K., R;, R, pasnw pas-
HOCTH MOTeHUHaaoB B Toukax A u (.

Coeaunnm Touk B u D) nposoanukoM yepes rajbpadomerp ¢. Ecam
TOYKY B MOMHO cienath nepeMeulatomiecs Mo ConpoTHBNenHam R,
K5, TO Bcerna MOMKHO HailTH TAKYIO TOUKY, B KOTOpOH noTeHu#an 6y-
IeT TAaKOH e, Kak H B Touke ), clempoBaTelbHO, TOK raJbBaHOMETDA,
co3daBaemMblfi pasHOCTHIO MOTEHUHaNoB B TOukax B u D, 6yaer orcyr-
CTBOBATh.

BuificHHM Tenepk 175 3TOTO CJyuas BeJHUHHBI OTHOIUEHHS IJed W3
sakona Owma. Hannwewm uerwipe paBeHcTBa, rjae npaebie yacTi oGo3Ha-
4T NajeHHA NMOTEHIHAJOB HA CONPOTHBACHHAX Ry, Ro, Ra u Ri:

+

| —Aux.
|

LR, = Vag;
4Ry = Viac;
I3R; = Vpc;
Ri,= Vup.

ﬂEﬂH NEpeoe paBEHCTBO HA BTOPOE H TPeThe HA 4YeTBepToe, nojdy-
HHM:

H
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Tak kak npaVap= Vap HET TOKa B UelNH raibBaHOMETPA, TO & = fa
Faerbim obpasom Vec= Voc u iy = is. Tlepemuoxasn ABa nocC/aeAHHX
ApoBHEIX PABEHCTBA, NOJYYHM:

L IR 1 ﬁnRg VFLE VDE

ioRa iR,  Vic Van'

4 nocne Eﬂﬁpﬂluﬁﬂﬂﬁ HMECM:

R _R,
R. R;

B Hawewm cayuae B kadecTse conporHBaexud R, u R caymur rpa-
AYHPOBaAHHAA TIPOBOJOKA, HABHTAA Ha MPaMOpPHOM BaJHKE. C noMomson
MOABHAHONO KOHTAKTA MOHO 6GpaTh oTtHoweHHs R, u K. takum obGpa-
30M, UTO TOYKA OoKaxkeTcs noja mobbiM 3HAYEHHeM MOoTeHUHala B Ipe-
nejiax NoTeHUHAaJOB KpaiHHX TOYek.

Conporusaenna R; v KBy cOCTOAT H3 MHAKOCTH, paBHLIM CJOEM Ha-
JHTOH Ha FOPH3OHTAJLHYIO TNOBEPXHOCThL MpaMOpHOH pgockH. B stoM
AHIKOCTHOM cCJIOe, pachnpejefieHHe NMOTEHIHANOE B KOTOPOM 3aJaHo
AOrPAHHYHBIMH YCJAOBHAMH, OCYLIECTBJEHHBIMH NPH MNOMOLIH MEIHBIX
JEHT H 00Ba/IOBAHHIA H3 NHYJIEKTPHKA, BCerga MOXKHO HaHTH TIOTeH-
HHaJ, paBHblH BLIGPAaHHOMY Ha rpajyHpoBaHHOH npoBojoke. 30HAHPYR
MIATHHOBOH MIJIOH B HAKOCTHOM CJiOe, HAXOLHM BCI) CHCTEMY TOYEK,
00pasyioimHX 3KBHIOTEHIHAJLHYIO JHHHIO; Geps MOTeHIHAJS Ha NPOBO-
Joge 4Yepes '/sp obuwero najieHH# NMOTeHLHAJa, BhluepyHBaeM ABAadHAaTh
JIHHHH paBHOrO NOTEHLHAJA.

- JIHHHH TOKa NepneHAHKYJIAPHL 3KBHMOTEHUHAJbHLIM JHHHAM, Be-
JIHYHHA NAaJeHHsi HATopa i MO0 AJHHE JIMHWH TOKA BBIUHCJAETCS IMYTeM
AeNeHHA PasHOCTH HAMOPOB Ha JJHHY OYTH MEXIY SKBHIOTEHILHANb-
HEIMH JIHHHAMH,

Pacxog Bogpl oflipejefsieTcs Kak 'CyMMa MNpPOH3BeNeHHA nJollaged
CeYeHHA HA CKOpPOCTE (pHAbTpauHH (v =— K, i).

Beanunna (HALTPALHOHHOIO AABJEHHA BOJLI HA MJOTHHY oOnNpejge-
JACTCA N0 SKBHNOTEHUHAJBHBIM JTHHHAM,

5. leomerpryueckde dopmer HanbGosee YyNoTPeOHTENLHBIX
(hHABTPaLHOHHBIX KOHTYPOB

B npakTHKe NJOTHHOCTPOEHHA B ONLITHOM [OpPAJAKE MLABHO YCTAHOB:
JeHbl (PHABTPALHOHHLIE KOHTYPL! ONpeNeJeHHBIX TeoMeTPHUYECKHX (hopM,
KOTOpLIE HMEKT HbIHE HAay4dHO
00OCHOBAaHHY IO onedky. Huxe mpr-
BOJAHM UIECTh MPOCTEHIIHX HEIHT}’-]
POB H TPH CJAOKHBIX, i

[TpocTeiimne KOHTYpPH JAaHH Ha
Pre. 132, Becunyarosmi dHabTpa s e tal e )

e s Koutyp Ne 1 cocrosmuit u3

= OAHOTO TCOpPH30OHTAJABHOIC HEMNPO-

HHO4EeMOI'0 YYaCcTKa IWIHPHHOH O H OeCKOHe4HO MaJOH TOJIUHHH
(puc. 132).

124

I L I T



' Kouryp Ne 2, B KOTOpOM noGaBjeH BepXOBoil WINYHT rayonnon o

me. 133).
Kouryp No 3 ¢ AByM#A WINYHTaMH rny6uuoi d (puc. 134).

Puc. 134. Kouryp ¢ AByMA LINYH-

TamH (M 3)

Puc. 133. KOHTYp C BEpPXOBBIM
mnynroM (Ne 2)

Pue. 135, Kontyp ¢ HH30BGIM LINYH- Puc. 136. Kontyp co mnys-
Tom (Ne 4) tom Gez dawtbera (M 2)

Koutyp Ne 4 ¢ ONHHM HH30BLIM LITYHTOM rayGuanoi d (pue. 139).
Kouryp Ne 5, cocToAuHii ¥3 OJHOrO HIMYHTa ray6unoil d 6e3 ¢uHOT-

Gera (pHc. 136).

Puc. 137. Kou1yp © ABYMA 1GAYH- Puc. 138. Choxuui KORTYP C NMOHY-
TAMKE PAIHOM rayoHHb POM W IIAVHTAMH pazEoH TayOHHH

Puc. 139, MporomnyHToBEH KOUTYP

Kouryp Ne 6 ¢ aByms INYHTAMH pasHod rayOHHBI (PHC. 137). :
Kouryp Ne 7 ¢ MOHYPOM H KOHEYHOH ToJLHOf daotéera (prc. 138).

Kontyp Ne 8 — MHOrOIIMYHTOBbIH (puc. 139).
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Kontyp No 9 — GecminmyHTOBBIi NPH TOJLIHHE BOA0GOA, PaBHOM d

# npH wrpuee ero b (puc. 140).
C noMouip® CTPOro Marema-
=== IR ‘THUECKHX pellleHHfi, a TaKwe ¢
() — r Hcnoab3oBanHem Meroma I A
‘Tﬁ e oaydeHsl 0G00IHeHHbNe Xapak-
C{ELE e gt T T TRPHCTHKH TPHBEAGHHBIX  BbILIE
(OHABTPALHOHHBIX KOHTVPOB B
Prc. 140. Becunynrosuit kontyp ¢ dawr- BHAE, NPHIOIHOM JIIA HCMOOAbL-
Getom TOAWHNOH o 30BaHHA B HHKEHEepHOM JeJe.
ITH XapPaKTePHCTHKH paccMoTpe-
Hbl HIKE B TpeX paspesax: (HIbTPAUHOHHOTO AaB/eHHs, PacXoAa ¥
BBIMHPAOLIErD AeHCTBHA (DHALTPALHOHHOTO MOTOKA HA PPYHT OCHOBA-

HHSA TJIOTHHEI,

nasa XVI

OHJLTPALLHOHHBIA HAMNOP H BEJIHYHUHA S5
GHIABTPAULHOHHOIO JABJIEHHA HA @JIIOTBET

I. Kontyp Nel (6ecmwinyHTOBB H) (pHc. 141)

B stom cayuae JMHHH TOKa — coOKycHble 3JuHncel  {hokycel B
KpaeBbix Touykax ¢atorbera), a JHHHH pPaBHbIX HANOPOB (3KBHMOTEHLLH-
aJibHble ) — cohOKYCHEIe THIIepOOJILL.

SAAMNCH NOJ NPAMbIM YIJOM [ePeceKkarT NPOLOJKeHHe NOLOLBI
pmorbera BacBo H Bnpapo. PHABTPALHOHHOE AaBjieHHe B A000H TOuKe
paBHO:

H 2x—b {35 . i
H.—— cos—! , ’&{" | ]
" b « s
Tae: 2 = xi '
H E:‘ I i By 2 |
H — Hanop NAOTHHBI; 2% 35 RI. '_h
X — paccTOfHHe PaccMaTpHBae - A — [ |
= (e A Y RS > |:-.,
MOH TOYKH OT BEPXOBOro = et =
pe6pa daoT6era; i 1=
h — wHpuHa dmoThera. i e ) I R R I [
flonsoe dunsTpauuoHHoe fa- I e e I SR T T T
BaeHHe Ha (hmoT6erT: Hewadanue
b Puc. 141. 3Smopa d¢HALTPAUHOH-
. el bH HOrO [JaBACHHA Jpasa  OeclunyHTo-
e L COS T i— b g o BOF0 KOHTVpa Ne |
i 19

u
T. €. PaBHO MJOLLAIH NPAMOYroJibHHKa = BbicoTOol H H C DEHGBEHHLM h.
OgHako najeHde Hanopa noj NJAOTHHOH NPOHCXOAHT HE 10 3aKOHY
npAMCH: N0 KOHUAaM NOACLIBLI OHO pe3ko sospactaer. Llentp TaAmecTH
Smopsl S, (cM. puc. 141) mexur B %5 & oT Bepxosoro pe6pa (uIOT-
Gera. HpH HalHYHH BOAL B HIKHeM Obede K BesuuHte S, HaLo

npHOAaBHTE B3BEIUHBAIOlllee AaBieHHe BoAbl Ha dumober S, = bl
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¢ h — riyBuna Boabl B HHNKHEM Gbhede. dnmiopa S, — NpAMOYrOJBHHK
;__:‘l-r h. .
[lpuBenensBie faHHble 0 BeJHYHHE Sg BhEpBsle onyGAHKOBaHBI B

B22 rony B Tpyne akan. [Taemosckoro «Teopus gBHMeHH: FPYHTOBBIX
0 10J, THAPOTEXHHYLCKHMH
JOPY HEHHAMH»,

2. Koaryp Ne 2
IIOTHHA ¢ BEePXOBBIM
MOYHTOM)

Wnyur rayOunoit d napy-
jaeT TeueHHe (HALTPAIHOH-
joro noroka (puc. 142); na-
QyIIEHHE STO NOYTH HCYe-
96T Ha rayOuue 2d, cuMTas
0T NOJOIIBH MJIOTHHH.

[lpn yBeuueHnu oTHoLIE -

Puc. 142. Jluaun TOKa M 3KBHOOTEHUHANL-
Hble JOHHHH 037 KoHtypa Ne 2 (BepxoBo#
wayst ¢ gauorberom)

b
s POJb WINMYHTA OBICTPO
1312eT. PHABTPANHOHHOE JaB/jeHHe B 1000 Touke mox ¢ ordeTom

IIOTHHBL, OTCTOSLLEH HA BEJHYHHY X OT Bepxosoro pefpa duaorbe-
4, PaBHO:

H, =2 cos- l.[fi—-*d-ﬁ Va2
e v

x

| S#—_—sﬁ--ms"’[d_ldi'vm X jdir:g%r:,r‘#/ Ix-flj

E id X
0
o LtV Ive
jo
H
D
-

Aas koutypa Ne 2 peanuuna S, Bcerja MeHblle, 4eM JJs KOH-

1
Typa MNe 1, rak r-:ar-:l; s——BCerjla Mexblue eauHuubl. Yem ray6xe 3a-

L

GHT WIOYHT, T. €. ueM Gogblue d, TeM MeHbIle Sg4- TakuM obGpa3owm, Bep-
XOBOH HINYHT — CHJAbHOE CPEeACTBO [OJdf YMEeHLLIEHHA BejH-
uHHBL S (pHc. 143).

[lpusenennoe pelleHue HaiigeHo npodeccopPoM MATEMATHKH YHCKOH-
cHHCKOro yuusepcurera CLIA Boasdowm.
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Ilpn yerpoiicree ImNyHTa no cepeaHne dnoT6eTa POsb WNYHTA B
OTHOWIGHHH BJHAHHA €ro Ha CYMMapDHYI) BeJHUHHY S, CBOLHTCH
K HYJIO. :
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Puc. 143. Pawrier ¢ BEpXOBHM HINYHTOM

3, Kowryp N 3 (MAoOTHHA ¢ ABYMA MNYHTAMH)
(cm. puc. 134) 1

Peutesne nafineso s nabopatopuu wux. lapsa B 1934 roay (CIHA)
no Merony SCJIA. 3mopy BeJHUHHEL S, NMPAKTHYECKH MOMKHO CHHTATh
3a Tpaneuuio. [NapanmenbHeie CTOPOHBI TPaNelUHH TeM MeHbIe OTJli-
JAKTCA M0 BEIHUHHE OAHA OT Apyroi, yem OauiKe BeanuHHa D x Bean-

5 i bH
unse . OnHako npi moGoii BeaMYHHEe OTHOMIGHHA -+ HMeew Sp=rall

—

KaK H AJaH ﬁECI].IT]}IHTﬂBGI‘ﬂ KOHTYPA.

Hecaenorauuamy aon. B. C. Ko3zaoea ycTanoBAeHO, 4TO  3IKCHEpH:
MeHTaJibHble BRIBOAB ['ap3a (koutypsl NeNe 3, 4 u 5) Becbma OJH3KH K
nogyuaemuiv teoperHueckd (B. C. Kosaos, Niapomexanuueckhi
pacyer (pJrorberos, 1941 r.). :

4. Kouryp Ne 4 (nnoTHHA ¢ HHS30BBLIM WNYHTOM)
(cM. puc. 13D)

Jtor KOHTYD OTJ/IHYAETCH OT BCeX APYrHX NOBBIIEHHOH BeJHUHHON

CHJIBI S =- 5 A, rae A fepercs w3 taba. Il o COOTBETCTE YION el

B iy
ENMHYHHEe d
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s

e TaGarna 1T

' B npome:xkyTtkax MOMHO NOJB30BATHECS JIHHEHHON WHTEpnoJamue.
HoBEieHHe BeJHYHHL S; Halo OOBSICHHTE OTCYTCTBHeM GlaronpHsT-
HOro JeHCTBHA BEPXOBOrO LHIYHTA Ha NOTralleHHe Halopa ¥ 3a/epHH-
BAIONIHM BJIHAHHEM HH30BOIO IUNYHTA, NPENATCTBYIOWIHM obJerucHHOM Y
Bhixony GHALTPAUHOHHEIX BOJ H3-nich (uorbera,

5. Kounryp Neb (cm. pue. 136)

. 3llech HeT CHJOIIHON MOAOIBLI MJOTHHBI, CACA0BATENLHO, H CHJA
O; PaBHa mymo. Takum o6pasoM, ¢ TOUKH 3pPEHHS MHHHMYMa BeJH-
UHHBL BpesHOH cHabl S, KOHTYp N b ABAAETCA HAHBHITOAHEHILHM:
934 HHM cJefyioT KOHTYpsl No 3 u No 1. Beille BCIOTY NPHHHMAJACH Hes
plipesiesieHHo TUyG0Kas NPOHHIAEMAas TOJULA FPYHTA C OJHHM H TeM 3Ke
KospuumeHToM (uabTpaumu Kz TIpH orpannuenHol ToJmie MpoHHIAE-
MOrO TPYHTA BeJIHYHHBI S, GepeM Te e, HO e Kak NpHUGIHIKEH-
HEIC.
Ecan Tonwa T npoHHnaemMoro rpyHTta mnojf hOTGETOM OTHOCHTEIG-

HO HCBEJIHKA (HEITIPH]"-IEP, I'< 5 | TO NNdA¢HHE l.'.I]Hu'Ii:.TI]EIlI,HﬁHHGFID Hamo-

pa noja (goTOETOM NPH OTCYTCTBHH LUMYHTOB NMPOHCXOMHT MOYTH MO 3a-
Komy npsmoi. Hamwuwe mimyHTOB HJM yBe/HUeHHe TOJLH MPOHHILAEMOT0
IPYHTa B OCHOBaHHH HapylliaeT KapTHHY; MO3TOMY €CJ]H 3/1eCh TIPHHATH
LdlleHHe - Hanopa H3MeHAKILHMCA MO 3aKoHy npamof, To npH  GoJkIIoi
JJHHE NOHYpa jaBjenwe S, TNOJYYAETCS CHABHO NPEyMeHbLUICHHEIM
NpoTHB nedcTeuTeNbpHOrO (Ha 30—35 npouexToB u GoJjee).

I'masa XVII

- OHJIBTPAULHOHHBIA PACXO/,

. Pewenne maremMaTHYecKOH 3ajiauM O BeJHuHHEe (PHILTPALHOHHOIO
L PACX0AA BLIMOJHEHO A0 KOHIA, T. e C HeoOXOAHMBIMH BblYHCJCHHAMH
i koHTypoB NeNe 2, 4 m B wmux. Mockerom B 1936 roay
(Physics, March 1936 r., Hew-Flopk, CIIA). Hnas xourypa No |
pelueHHe eule panee jgaHo akaj. Ilasaosckum (1922). XoTtd KoH-"
' TYp Ne 3 naer M MeHBIIYIO TNOTepI0 BOAE Ha (UABTPAUHIO, HO
E'}'EH KaK JJisi Hero HeT 3aKOHUYEHHOT O BHIBOAA O YHCACHHOM
| BeJIHYHHE TOTEpH, TO VCJOBHO B 3anac MNPOYHOCTH TMPHHATO, HTO
(pHabTpauHOHHbIE NOTepH AJa Koutypa Ne 3 Te e, 4TO W AJA KOH-
Typa Ne 4.

 Huwe npuBenedsl TaGaHIBI BEJHYHH YIAEJbHOTO (MJILTPALHOHHOLD
‘pacxopa ¢, T. e. pacxond npH H=1u K, = 1. Careposareqsso, ns

j 9 H. H. Anecumon 129



MOGOro KOHTYpa pPacxoj Ha OAHH MOroHHLIH MeTp NMJOTHHLI ( J/cek. =
=|g| K; 1000, rune Ky -B Mmerpax B cekynny H /7 B merpax.

Bo Bcex phiBojax Mackera NMpHHATA KoHeuHasd rayOxHa [ npoHuinae-
mMoro ciaod. Ilpu 3ToM HHMKeJeauMid FPYHT HasblBaeM HenpoHHULae-
MBIM, eCJIH OH ropaszjo 0ojiee BOJOYIIOpPEH, YeM IpPYHT, HA KOTOpPOM Bbl-
CTpOEHa MAOTHHA. r.ﬂ}"ﬁHH}f INNYHTA HHXXe [NOJOLIBEI MAOTHHEI HA30BEM
d, wupuny ¢uorGera — nonpexuemy b. 3HadeHHe BeJHYHHBI (¢ | AJA
koutypa Ne 1 gano B Tab6a. 12. |

7 f [ TaGanna 12
.%. 020 | 0,50 | 1,00 | 2,00 ’am }4.&1 }5,0& !?,mi 10,00{ 20 | 30
lq| 100 | 074 | 0,53 | 035 [0,2 020 iﬂ.ra J 0,12 ‘ 0,09 10,05 | 0,02

[To 3nauenuio peiHuHHbl | ¢ |KOHTYpEl Ne 2 u Ne 4 papuosHaudbl. [lpn
YCTpOHCTBE IUNYHTa Mo cepequHe Quiorbera (GHABTPALHOHHBLIA pacxol
Goi1 6ol Ha 99% MeHblle, 4eM aas KOHTYpoB Ne 2 u Ne 4. DTOT NOBHI-
mieHHbli Ha 9% pacxol W BHECEH B BBIYHCJEHHE BEJHYHHEI | g .

Benuunnbl QHABTPAaUHOHHLIX PACXOLOB AJ5 KoHTypos NelNe 2, 3 u 4

d
NpH PasjHYHBIX COOTHOWEHHAX — H - JAaHbl B Taba. 13 no Mackery

t t
(Physics, March, 1936).
Tadauua 13

00 [ 021031046506 0710510909 |098 |1.00

025 |088|076 (065|057 |0,50 0,43 [0.37 [0,31 (025|020 | 0,15 | 0,00
050 |071]0.67 |0.60 |0,52 |0,48 0,41 [0,36 |0,31 {0,25 | 0.20 | 0,15 | 0,00
.00 |052]051 |0.48 [045 040 | 0,37 |0:32 {028 [022 | 0,18 | 0,13 | 0,00
200 |034]033 (032 (031 [030 |028 (026 {022 0,19 ] 0,16 | 0,12 | 0,00
500 |0.18]0718 (0,17 |0.16 {015 0,15 | 0,14 | 013 |0,12 | 0.11 | 0,10 | 0,00

HedicreurensHeuiii pacxon pasen | gl FHKy, Bennunnel | ¢l ana Kok
Typa Ne 5 mo Mackery npusesenbl B TaGan. 14 (Physics, March, 1936).

Tabavwua 14

2 | 1
_f. u.m‘u.ﬂu ‘ﬂ,-?ﬂ i 0,40 | 0,50 in.m:n 0,70 | 0,50 | 0,90 {095 | 1,00
|

[q] | 102 080 I{lﬁ? l 0,58 | 0,50

0,42 1 0,38 | 0,31 | 0,25 ! 0,18 | 0.00
| ;

Insi 9TOro KOHTYypa HMEeT MEeCTO MOBLIUICHHE BeNH4YHHbl |g|, BH:
3BAHHOE OTCYTCTBHEM TOpPH3OHTAJNBHOH HenpoHHuaemol uyactH dunorthe:
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7a; OPaKTHYECKH pacxon Ans OoJbLIHHCTBA T[PYHTOB HEe3HadYHTeJseH.
[lpu GosblunX Hamopax M MecuyaHbIX TPYHTax BoNpoc O (HALTPALHOH-
HOM pacxofe npHoOperaeT 3HAYHTeJbHbIH HHTepec. B sToM cayuvae #
i GecaroTOeTHOH NJAOTHHBI MOMHO BrepejH IUNYHTa YCTPOHTh IVIM-

HBIF MOHYP, NpeBpaTHE KOHTYP Ne O B OTHOUIEHHH pacxofa B KO-
Typ Ne 4, HO cOXpaHHB CBOHCTBA KOHTypa Ne D B OTHOIIEHHH OTCYT-
CTBHA AaBjeHHs S, Ha GETOHHYIO 4acTh MJOTHHBL

Hrak, ynenbnblii (pHIBTPALHOHHBI PacXol BOLBI TOJA TJIOTHHOH, -
BBICTPOCHHON Ha rpyHTe Toaued  (HHXe 3aJjeraer ropasjio MeHee
IPOHHIIAEMBIH TPYHT), NpH 3aganHom K, ONpedeseTcs:

4) mpH OTCYTCTBHH WINYHTOB — OTHOIUEHHEM =

b
6) MpH HAJMYHH WINYHTA (MAH ABYX IINYHTOB) OTHOLIEHHAMH e

i cornacHo TaOmHue 13. K3z stoR  Tabaumubl BHOHO, 4TO
WnyHT CcHHXaeT BeauuuHy |¢l. Jlaxe He3aHaunTeJnbHas HeA0OHBKa

Puc. 144. PmotHer ¢ NoHypoM H ABVMA UINYHTAMH

WOYHTA [0 HENpPOHHLAEMOrQ TPYHTAa He MO3BOJAET PACCYHTHIBATH Ha
. CKOJIBKO-HUGYIE MOJHOE YHHUTOMKEHHE BEJHYHHBI |§ |, KaK 5TO BHAHO
#3 npennocaennedl rpadul sHadeHui BeqHuuHbLH |g| B TabaHue 13.

Ecau (uabTpaiisoHHbIl pacxoj M0j COOpYXeHHeM MoJydyaeTcia B
fpoeKTe HeJonycTHMO GoJblliHM (MECKH), TO Pacxoj MOKHO yMeHb-
WIMTH MYTeM YBeJduYeHHs TOPH30HTaJBHOro nytH b wan nyrem yBeJHue-
HusA rayGuubl wnyHTa d.

YBeauyeHde TOPH3OHTAJNBHOTO MyTH D [elieBjie MPOH3BECTH NyTeM
yeTpolicTBa TVIMHSHOTO 1OHypa  Brnepeid  GeToHHoro  ¢gaorGera
(puc. 144). Ilpu atom BesuuiiHy  OTCUMTLIBAIOT OT BHELUHEH MOBEPXHO-
et moT6era, TAK KaK Ye HMEeTCs 3amac B BHJAe HaJHYHA HH30BOIO
UINYHTA, HCHOPHPYEMOTO IMPH BbIYHCJEHHH pacxoja.

Fanasa XVIII
ONACHOCTb BbIMBIBAHUS FPYHTA ®HJIbTPYIOULEN BO/1OH

HauGoabliyio onacHOCTh NpeAcTaBJser cydyad yCTPOHCTBa OCHOBA-
HHA TJIOTHHB! HAa HeCBS3HBIX TPYHTaX, ropasjo Gojee NOABEPIKEHHBIX
BBIMbRBAHHIOD,
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PaccmoTpuM (HABTPAUHOHHBIH NMOTOK MoK MAOTHHOW (pHc. '145).

Co cTroponbl BepxHero Gbeda K Kamaol gacTHue A rpysra, KpoMe
CHJIbI cCOOCTBEHHOIO Beca, INpHJoKeHa (PUILTPallHOHHAS CHJIA, Hanpas-
JeHHe KOTOpoii ofecneunsaer He BbIMbIBaHHE, a YIVIOTHEHHE TpyHTa.
Her Takxe ONAcHOCTH BLIMBIBAHHA TPYHTa noJ caMmbiM (uioT6eToM, o
yeM CBHETeJILCTBYET HanpabJieHHe (HabTpanHoHHOH cHabl. Ha Boixone
H3-TOJ NAOTHHL (PUJILTPALLHOHHLIA MOTOK MOCTENeHHO NOJy4YaeT Hanpap-
- Jenune, npHGMHXKaOLIeecs K BepTHKaabHOMY (cMm. puc. 145). B stor Mo-

Puc, 145, [Tpoduae BogocausHOi nmnoTuHbl HA MNpo-
HHIAEMOM OCHOBAHHM C NOKazZaHHeM AHHHA ToKa B
OCHOBAHHH

MEHT Ha 3JIGMEHT TPYHTA TOJNLIMHOMN ¢ H BeicoTol | 1aBHT ¢UHIBTpaLlHOH-
Has cuaa al, rae . — noreps Hanopa Ha aJauxe . Ecoiu npu 3TOM HacTy-
aeT npeiejbHOe PABHOBECHE, TO BeC TPYHTA CTAHOBHTCH PABHBIM Bbi
rtankuBaiouteii cuie, Ho Bec rpyHra B Bojie paBeH:

(1—n) (8—1)=1T1/M°.
CnepoBaTebHO:
al (1—n) (3—=1)=ah,
OTKYyJa:
h :

1

[

HpyruMs cJioBaMH, BEIMBIBAHHE HECBASHOTO TPYHTa HensOGexHO np
i=1. [Ilpu paznuynoili MOPHCTOCTH 7 FPYHTAa INpeAcibHOe 3HAUCHHE
I nonyuum pasaHyHoe (taGa. 15), Kak 370 ABCTBYET H3 (hopMYyJbl:

i=(1—n)(6—1) |
TaGauna 15

. 030. | 035 0,40 0,45 0.50

= |

i .15 1,07 0,93 0,91 0,85

Onuako sxcnepuMeHThl, npojeianuuie Tepuaru, dumunmom o My
GpyKoM, Aal0T MeHee GiaronpHaTHbIe PesylbTaThl: ecid Tepinard mno
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GOpaTOpHH NMOATBEPHIEHHE NPHBEACHHEIX TEOPETHUYECKHX Bbl-
yuHe I,,. TO MuanGpyk ycrauoeuna B 1939 roay, uro He-
COCTOSIHHEe IpYHTa HauyHHaeTcA NpH BejadugHax i, Ha 20—
{BIIHX, 4eM nokazano B tabauue (Creager, Hinds and
-'=_-‘C:‘Fu neering for Dams, 1945). Ilo Mugabpygy, npu-i=0,6-:-

K HauHHAeT BCIIBIBATH, HO MOJIHOE BLIMBIBAHHE HAYHHACTCH
105 nas MesnKoro necka, a AJs KpynHoro — npH i = 1,5. Jlas
B MJOTHHOCTPOEHHH CJAe/yeT NMPHHHMATL BBIMBIBAIOLIHI rpa-
ap— 0,6 = 0,8, B 3aBHCHMOCTH OT MOPHCTOCTH H KPYIHOCTH

BHie MOJAMbIBA MOMKHO NPeJJOTBPATHTb, TNPHTPY3HB HECBSI3HLIH
JABHEM C raJbKoil, YTO YBEJHYHBAET BeC Necka, Ho MpaKTH-
He HaeT HOBO# moTepu Hanopa. Ilpu sToM Be-
i, IIOBBIIAETCH B HeCKONbKO pa3. K coxajeHHio, cOxpaH-
bTpa peiko obecrieYHBAETCS: YACTO OH PA3MBIBACTCH BOJIOH,
jieli ¢ pogocnuBa. Orcioga oOBIYHO NMPHHATAas HEoOXOIHMOCTh
fpoathest Ha I, — 0,6 <+ 0,8.
JbIE HECBA3HbIE IPYHTHI (MeJKHe H IblJleBaTbie MeCKH, TOUIHEe
OTIHYAIOTCA HEMOCTOSHCTBOM BeJIHYMHBI N H A; B TOJULE TPYH-
STOM) s,m&ch BIOJIHE BEPOATHLI MeCTHble KOHLUEHTPALHH NOBLIIIeH-
DA He [EHTOE.,
joe o6cToATeNBCTBO chenyeT oTolpasuTe npH Buifope BejH-
JHillieHTa 3amaca K Ha YCTOHYHBOCTh TPYHT4 NON NJOTHHOI.
DB CpenHeH KPYNHOCTH JOCTATOYHO NPHHATE K=2, nng cnabbix
rpymﬂff — 2,0, T. €. B NEpBOM CJy4Yae MONYyCTHMAaT BeEJH-
3Ha (0,40, a 2o Bropom — 0,24. Baarofiapa HaJHYHIO CILEN-
14 H H rIHHEl OoJiee YCTOHYHBBI B OTHOLIGHHH BBLIMBLIBAHMA,
TaGAHIY [JONMYCTHMBIX TpPaJHEHTOB JAS STHX FpPYH-
8, TAK KaK KaAblil CBA3HBIH TIpyHT HHauBHayajeH. Bo
giyuae B KayeCTBE MJJIIOCTPATHBHBIX, HO He CNPaBOYHbBIX
X, MOXHO COOOLIHTB, 4TO [, AJIA CYTJIHHKOB OGbIYHO KOJeOmier-
senenax or 1,25 no 1,50, a aas raud npeswimaer 1,50; B o1-
'_ yagx B Ja00PATOPHAX [JISl DJIHHBI TIOJYYeHSBI £, > 3. IT0
ICTEO MO3BOJIIET CMeJiee BbIOHpaTh (PHALTPAUHOHHBIH KOHTYP
TPYHTOB, 4YTO, BOpPOUYEM, MHOTO JecATKOB JieT Hasal 3MnH-
W HTBIBAJIOCH TPH NMOCTPOiKEe MeJIKHX NMPOMbILIJIEHHBIX H CYLO-
g% miotHe crapodl Poccuu. [IpoMblljIeHHBIM TIJIOTHHAM HE-
0 Hamopa, Koraa B HHXHeM Obede no YCJOBHAM BOAO-
BAHHA NPH He3HAUHTEJIbHBIX PAacXoJaX Peukd TMOoYTH HeT BOJb,
T NpHAaBaTh KOHTYp Ne 2.
JBBIE BOJOC/HBLI 3eMJIIHBIX MJIOTHH pallHOHaJbHEE BCero
-:':"..5 b C (DHALTPALHOHHBIM KOHTYpoM Ne 2, Tak Kak ycJoBHA pe-
| ApeHaxa sjgecb oveHb OJIarONPHATHBIL.
MeHeHHe KoHTypa Ne 9 HeOXHOKPATHO NMPHXOAHJOCH HAGJIOAATH
X 10 3,5—4 M B YCJOBHAX NJOTHOTO CBSA3HOrO FPyHTa, He-
alouierocs riayO0oKoMYy pas3MbiBY MpH c6poce BOJAbLL ¢ BOLO-

bH
953A€Ch PaBHO —5— . B stux ycnopuax, Ho ¢ naGopaTopHoii
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NpoBepKoil ., AJs AaHHOTO I'PYHTAa, MOMKHO PEKOMEHJOBATh NOCTPOM-
KY MJOTHHBI ¢ KOHTypoMm Ne 9. :

Kontyp Ne | pauuonHansHO HCHOJB30BaTh TAKXKe MPH  yCTpo#CTBe
pPAAKEBOro BOAOCJHBA HA NPOHHLAEMOM IDYHTE, B KOTOPBIH TPYAHO 3a-
OHTb INMYHTH!, BCJAEACTBHE YEro NMPHXOAHTCA OrPaHHYHTBCHA OAHHMH TO-
PH3OHTAJBHEIMH NYTAMH (HALTPAUHH. 34ech Jerko ofecnevHTb COXpaH-
HOCTh (DHJIBTPA, YCTPOEHHOI'O B NOCJeJAHEeH CKBO3HOIN pSAMKeBON KJeTke
BOOOCJIHEA.

B rupporeonorun cyuecrByer nouatHe «cyddosnas. Tak HaswipaioT
ABJIEHHE BBLIHOCA MEJKHX YacTHL, H3 TPYHTOBOro CKeJeTa, OCTalollero-
CAl HElOABHXHBIM. 3TO NOHATHE HHOTAA aBTOMAaTHYECKH IEpPeHOCHTCH
B MJIOTHHOCTpOeHHe. fpnenne cydo3uH B npHpoAe HHKEM OO CHX
MOp He 3aperiCTPHPOBAHO, KaK CclpaBelJIHBO 3aMeuaeT npodeccop-ruji-
poreoqor I'. H. Kamencknii B ceoem tpyne «OcHOBEI AMHAMHKH TIOM-
SeMHbIX Boa», H31. 1943 roga.

OnbiT NOKa3kIBAET, YTO NMPH OTKAYKE ABJEHHE cyd@do3nH BO3IHHKART,
HO JIHUIB TIPDH rpajMeHTax, BO MHOT0O pa3 NpeBHIUAIUIHX KPHTHYECKHE
rpajHEHThbI, IPHHHMAaeMEIe B HJ’IDTHHCICTPDEHHH, HAIIpPHMED, B CeMB-JBeE-
HazauaTte pas v Gosee. ClefoBaTeNbHO, 3aJIep:KHBAThCS 3/lech HA pac-
CMOTpeHHH ABNeHHA cy(Qdo3suH HeT HeoOXOAHMOCTH.

IlepexoauM K XapakTepHCTHKE OCHOBHHIX (ZWHJLTPAIHOHHBIX KOHTY-
POB C TOYKH 3peHHs CTeleHH 3allHIIEeHHOCTH HX OT BbIMbIBAHHA HJIH
BbIOpa rpyHTa H3-noj ¢uiorbera nop AeicTBHeM (HILTPALHOHHOTO T10-
TOKA,

Koutryp Ne 1 npu GeckoHeuno Majoii ToJulHHE arorbera xapakre-
pH3yeTcs pe3KkHM BO3DACTAHHEM TIpPaJHEHTOB 10 KOHuaM daorhe-
Ta. Ha BepxoBoii cropoHe dunorGera 3T0 SBJeHHe HEe ONACHO, HO HA
| HH3OBOH CTOpPOHe HEeH30GeIKHO BHINTHPAHHE IPYHTA (UILTPALHOHHON BoO-
| JOH, TAK KaK 3JleCh BLIXOJHOH rpajiHeHT BeJHK. TeopeTHUecKM, ecJH
. CYHTaTh 3aKoH JlapcH nNpaBHJBHEIM NPH BCSKHX TFPajHeHTax, HMeeM
Lywy= °° NPH MOOOM Hanope, 4TO, KOHEYHO, HE MOXKET HMeTb MecTa.

: [lonyuenne GeckoneuHo GOJBUIHX CKOpocTed (rpaaHeHTOB) B KOHIE

thmoT6era npu KoHType Ne 1, a Takke No 2, BHI3BaHO TeM obcTosTe b
CTBOM, 4TO B AH(QePeHLHaJbHbIX YPABHEHHAX [BHIKEHHH IDYHTOBEIX BOJ
B COBpPEMEHHLIX TEOPETHYECKHX HCCJIeJOBaHHAX ONYCKAIOTCH YJIeHl, CO-
Aepialliie NpoH3BeleHHs BEJHYHH KOMIOHEHTOB CKOPOCTH HAa HX 4Yact-
Hble MPOHM3BOJAHLIC. IJTH ONYIUIEHHBE YJEHbI HHYTOMXKHO MaJkl BCIOAY,
KpoMme Tex ocoOblX TOYeK, rie nmojayyaem i= oo,

Bonee TuiarenbHble, HO B GoJee CJOMKHBIE HCCJeLOBAHHA YKa3bl-
BAIOT, YTO B KoHIe OeciunyHToBoro duorfera HJH, Boofule, B KOHIE
¢morGera, 3aKaHYHBAIOIErOCSH FOPH3OHTAJBHBIM YYaCTKOM, a He 1LY H-
TOM, HeT OECKOHeYHbIX CKOpoCTeH, a clAeloBaTelbHO, HeT W DecKoHey-
HBIX rpaaventoB. OfHako rpajgHeHTHl [OJYYAIOTCH B 3THX TOYKAX BCR
ME BECbMa BLICOKHE, HelpHeMJIeMble B IJIOTHHOCTpoeHHH. MoXHo cul-

P

TATb, YTO C NPHHATHEM BO BHHMaHHe ToauHHB QuoTGeTa NoaoeHHe

3HAYHTENLHO yayuliaeTcsa (cM. ctp. 136).
ITo B. C. Kosnosy, nns koHTypa Ne | BLIXOJHAas CKOPOCTh (hHIE-
TPAUlHOHHOTO MOTOKA:
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Tax, npu b=15 m, H =3 m u K, =0,00001 m/cex. B. C. Koanos
noayuna ¥V = 0,0004 M.u"{'.ﬂl{ Tak kak:

Ve K yi

LA S

Lewx = 000001

Taxkoit rpagHedT npakTHuecKH paBHocHJeH OeckoHeuHoMmy. On noay-
YeH NpH OECKOHEeYHO MaJjoH ToduwuHe duaroTbera.

Mp1 pMeeM npuMepbl HenpaBHON paGoOTHl NJAOTHH Ge3 IINYHTOB, MO-
CTPOEHHBLIX HA NJOTHBLIX CBA3HBIX I'PYHTax, npH Hanopax po 3,50 M, HO
3AeCh HANHIO BJHAHHE TOJLUHHEL duoT6era.

Kountyp Ne 2 (cm. puc. 133) HMeeT Ty »Xe XapaKTepHCTHKY, 4TO H
KOHTYp Ne 1. Oanako KoHTYp Ne 2 umeert GoJibliioe NMPEHMYLLECTBO B OT-
HOUICHHH BEJAHUMHBI S;, MOITOMY B 0COGEIX C/AYUafX (CM. CASAYIOULY:O
IrJIaBy) claegyer NMpHMeHAThH KOHTYp Noe 2

Kouryp Ne 3 (cm. puc. 134) naer MHJ‘I}-"I{} BEJHYHHY BLIXOJHOTO Ipa-
nHeHTa, Hafinennyio 'apza merozom 2 LA (1934 r.) (raba. 16)

)5 npa t=b.

Tabanna 16
S b : B
1,9 0,26
2.0 0,25
2.0 0,24
20 0.185

Ecan mnyatsel HMeloT ray0HEY 3a0GHBKH, paBHYIO Y2 TOJILHHEL CJOA
NPOHHILAEMOT0 TPYHTA, TO MOTEpdA HAanmopa MeXIy IUNYHTAMH CTAHOBHT-
A MaKCHMaJBHOH,

Konryp Ne 4 (cm. pue. 135) noutH cTo/ib e 3allHIleH OT BEIMBIBA-

HHA, KAK 3TO BHOHO M3 npuBOAUMO# Tabanuwbl [ap3a (cwm. Tabn. 17).

o
Tabanuna 17

1'2‘3 4 5 6 8 | 10

—— e —

b
e

: H
i B noanx—r 0,32 | 0,28

024 | 021 | 0,19 0,17 | 0,14 | 0,12

Kontyp Ne 5 (cM. puc. 136) umeer ';“”"'?'Tfrf* , T. €. 3J1ech

i, 0OAblLe, yeM B 00OHX NpenblaIYUIHX CAYYaAx.
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BecuinyuroBblii (ioTGer TOMUHHON d HMeeT BepTHKAaJbHLIE NYTH
(uaeTpauHE Ha ray6uny (.
Hceneposauus ["apsa, npousBeaenHsie B 1934 roay meromom 2IA,

noKasanH, 4To MpH % =5 HMeeM §,,.=0,75 —?=D,?5—5% =(],15.g

= =54,
BMECTO i, -0,183—5 npu ABYX wnyHtax. JlpyrumMu ciaosamu, npu

HaJHYHH I‘ﬂpﬂliTI—lﬁ COXPAHHOCTH BEPTHKAJLHEIX YUACTKOB LPHJBT[}ELEHQH—
HOra KOHTYpa BO BpeM#A 3KCNJIoATaUHH TIIJIOTHHBI HET HYXHAE ﬂpHﬁE-

b 3
raTe K ycTpoicTBy wnyatos npu H < 2d u 4 9, KOTJa BBIXOMHOJ

rPajHeHT MOJYYaeTca ¢ KO3(HUHEeHTOM 3anaca OKoJo TPex.

B nmpakTHKe yxe naBHO oToOpaxeHo 3TO 0OGCTOATENLCTBO MPH IJIOT-
HBIX CBASHLIX I'PYHTaX OCHOBaHHsA, KOTJa 4acTHYHLIH noambis durorhe-
T4 ¢ HH30BOH CTOPOHE! BCe iK€ He NMPHYHHAJA OUIYTHTEJBHOTO Bpena.

F'nmaea XIX

MPAKTHYECKAS OLLEHKA OCHOBHbBIX H CJIOXHBIX
eHIBbTPAULHOHHBIX KOHTYPOB

[. MpakTHYeckan OUEHKA OCHOBHBIX (HALTPALHOHHBIX KOHTYPOB

[TpaxkTHyecks HAMBBIrOAHEHMIHM (HIBTPALHOHHLIM KOHTYPOM  $B-
asercs KoHTyp Ne 5, kak He MOJBepKeHHbIH AeHCTBHMIO CHIBI S, HA
COMPOTHBAESHHE KOTOPOH YXOMHT 3HauHTeJbHas 4YacTh Beca GETOHHOrO
(pamor6eta B KouTypax NeNoe 1, 2, 3 u 4. Ecan npH Hcnoin30BaHHH KOH-
1ypa Ne 5 B KauecTBe OCHOBHOTO BO3HHKAeT BOIPOC O XeJjaTebHOM
YMEHBUIEHHH Tay0uHb! ¢ IUOYHTA 1O NPOH3BOACTBEHHBIM  cooOpaze-
HHAIM, TO B 3TOM CJyuyae BHepeaH KoHTypa Ne D B KOMMeHCaUHiD cle-
JAYET YCTPOHTh MOHYP H3 TJIMHLI, YTOOGBlI BeJHuHHAa I,,, COXpPaHHJACh
npexcued. Koutyp Ne 4 (HH30BO# LINMYHT) HeXKesaTeJeH H3-3a ype3Mep-
Holt BenuunHbl Sy. OH gomked GuiTh 3ameHen KouTypom No 3 (aBa
WIMYHTSY), ABJIAILMMCH TOCOOACTBYIOLIHM INPH YCTPOHCTBE BOMLOCJIH-
BOB, Koutyp No 3 umeer caenyiouiHe npeHMyllecTBa:

a) oH yaoGeH npH Gopkbe ¢ pasMbIBOM pyciia B HHXKHeM Obede;
G) AaeT XOpOIIYID 3aUIHTY OT BHIMBIBAHHS FPYHTA H3-TIOJ MJOTHHGLE
B) objeruaer GETOHHPOBRAHHE, TAK KAaK WIMYHTE SBJFI0TCA TOTOBOH
onanyBKo. '

OpHako npy MajbiX HanopaXx KOHTYp Noe 2 uMmeer npeumyliecTga
nepen KoHtypoMm Ne 3 Bo BCex Teéx cayuasx, korma 6opsfa ¢ pasMbiBOM
pycsa HHKe NIOTHHBI NPOXOAHT B OGJIeryeHHbIX VCJOBHAX (Majble pac-
X0Abl, gocTynHocts dunorfera AJd peMOHTA NMPH MOLHATOM HAaNope, Kor-
Jla B HHXHeM Obede BOoALl nouTH Her). B 5THX yCJOBHAX JErKo cJje-
JHTH 32 MCIPABHOCTBIO ApeHa)a, BO306GHOBJNAA ero 1nocje ocMoTpa jJaHa
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jekH y KoHua ¢uor6era, KoTopblii esecoofpasHo o6jesaTh 34eCh KO-
KHM 3yO6OM C OTBEpPCTHAMH JJiA OOJIbINEH COXPAHHOCTH jpeHaxka
(puc. 146 u 147). YUrobGn! paboThl Mo 3aMeHe JIPeHaXa He AOCTaBJSIH

; 7 e Ufenu Mewdy Gockanu
// A0 (docny des Eﬂﬂfﬂfﬂ’;
(s A i ln A 702306)
‘;‘:-‘a;':jl:i.'! -'

BN A
frfeecrue sanoanesoe
BAMHEN
Puc. 146. ¥Ycrpoiicteo obpat- Puc. 147. llpamenente n0COK
HOro guasTpa Ges rpefHEH H NMA30B BMECTO
IWMYHTOB

saTpyAHenuii, ToaupHa ; He gosxHa ObITh BeJHKA, HANpHMep, He 60-
nee 0,60—0,80 wm. :

2. Caoxubie (PHIBTPALHOHHBIE KOHTYPbI

Paccmorpum (QHABTPAUHOHHLIE KOHTYP C MOHYPOM IPH JBYXUIMYH-
toeoM BopoGoe (puc. 148). B arom KOHTYpe BO3HHKaeT HaJ0OHOCTE NpH
Hamopax csbille 4 M, Koraa Bo3spacra-
‘HHE BeJHYHHBL S, Bbi3eIBaeT norpeb-
HOCTE  yToqmueHHs  Bopgobos, — Mepo-
NPHATHSA MOCTATOYHO AOPOTOro: HYHKHBI
RONMOJHHTENLHBIE 3eMJfHbie paGoTht . C
BOJAOOTJHBOM, [POLOJMAIDWHKMCH H BO
Bpems OETOHHPOBAHHSA, 4 TaKMKe JOil0J- i/, £
HHTEJbHbIe 3aTpaThl Ha OeroH. Mexay  puc. 148. Koutyp ¢ nmorypou
TEM, YCTpauBasa MNOHYP, Mbl YyMeHb- M OABYMS LWITIYHTAMH
Hraem Srﬁ,]'[ﬂﬂhmiaEM YCTOHUYHBOCTE BO-

n0060s HA CABHI H H306aBaseMcs OT JOMNOJHHTEJBHBIX JOPOTrHX pabdoT;
BMECTe ¢ TeM mnoJiyiaeMm JOCTaTOUHYIO 3allHiieHHocTh ¢uuorbera oOT
HoAMBIBA (GHABTPALHOHHBIMH TOKaMH, He npHberas K YriyGJeHHIO
mWnyHToB, ray6okas 3a0MBKa KOTOPBIX NMPH COXpaHEHHH KauecTBA LUIYH-
TOBOTO pPAfA YACTO BCTPeYaeT 3aTpyHLHEHHS.

Pacyer Takoro KOHTYpa Jydille BCEro NpPOH3BeCTH MerojoMm (par-
MEHTOB, OJJHAKO B INpPEABAPHTEJNBHBIX COOOGPaMEHHAX MOXHO I0Jb30-
BAThCA enre GoJiee NPOCTHIM MPHEMOM.

[MTocTpolie pasBepTKy NpeAJOMKEeHHOTOo KOHTYpa (pHc. 149), OTJOMHM
BHH3 [0 BepPTHKaJ W OT ToukH A Hamop H u coemHHuM Touky F ¢ TOUY-
koft ¢. Torga nnomane smwpsl BUNC ponxuna naoOpasHTb OPHEHTH-
POBOUYHYIO BeJIHYHHY JaBJeHH: S,;; (npuem HHK. Daad, npeifioreHHbIH

B 1910 roay).
Opnako onelT GoJiee TOYHOTO NPOEKTHPOBAHHA H HMCCJIEJOBAHHSA Me-

rogom SLJIA mokasand, uTo AeifCTBHTENBHAsS BEJIHYHHA Sy MHOrO 60Jb-
e, OTKJOHEHHE MOXKeT JOCTHIATh HECKOJIbBKHX [EeCATKOB IPOLEHTOB.
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O6LIYHO NOHYP H3 BA3IKOro E}'I‘JIHHH'& HJIH TJIHHBI HMeEeT J:mmnr a,r
HHorga Gogee. YUem naunuee nonyp, Tem GoJiblue YKasauHasn ( u
oT npHMeHenda npuema bBuasas.

5 I Vi g '3 /-
I Wfﬂ
x N
{ 7% M

F 2t

Puec, 149, [lpuGanxenanit npreM onpeaeaeHAa thHthTpEll[Hn:lHHnrn
nasneuuna Sg Ha Bonobon BC (puc. 148.)

[IpaBHibHee BedHUHHY S, B3ATb NPH yABOEHHOH BennunHe CN
sH npu 3atom 2CN < BM, 1. e. Maayio CTOPOHY 3nIOpbl — TPan
Haj0 YABOHTh, COXpaHAs OGOJBIIVIO CTOPOHY NpeXHeH. PaBHHH il
30M H BeJHUMHY [, Hajo onpemenutb npu /M, = 2CN, cuynras h,
H. Tepsierca Ha HH30BOM IUMYyHTe riy6uHON d, TaK uTO i, . = ;; E’

L2 ON - .

== 0L’ Taxkoii nprem gaet oOwluHO 3anac. ¥ JanHTh 3TOT 33
Jerko u GoJjee TOYHBIM PACYETOM: N0 YCJIOBHAM MOAMLIBA LITYHT
BOH ¢ BOAOCAHBA He NPHXOAHTCS YCTpPauBaTh HH30BOM INNYHT Cl
KoM koporkuM. Haawuue kamua B HiDxHeM Obede, yJIOMeHHOro B
HYIO K HH30BOMY WINYHTY Bogo6os Ha ToMuUHHY (), 3acTaBiser u:ﬁ-
CTPOEHHH pasBepTkH (cM. puc. 149) yyecTb KOHTYP HH3OBOTO Wiy
He BenuuuHo# 2d, a 2 d— d, . o

©OcTaHOBHM BHHMaHHE Ha MHOTOMINTYHTOBOM KOHTYpe. Mospob
HeenenoBanus Meronom 3IJIA, nposenennsie B aaGopatopun MH
B 1932 rogy HHx. SIKOBJIeBBIM, MOKasajH, YTO YBeJHUEHHE Uj
IIMYHTOB CBEPX JABYX KpailHe He3HaUHTeNLHO OTpa)aercs HA BEAHY
S, BCAGACTBHE YEro YKasaHHble KOHTYPbl OOBIYHO He NpeacTapi
NMpakTHYECKOro HHTepeca (pasnuua 4—5%). .

3. CiroXHble reoJiorHYecKHe YCJOBHSA

Hanaras temy 0 BO3AeHCTBHH (PHJIBTPALHOHHOTO TIOTOKA MOA 1
THHOWH Ha (umioTGET M Ha ero OCHOBAHHE, Mbl BCIOJY NPHHHMANH HEQl
aejieHHo 0o0JblIy0 rAyOHHY NPOHHILAEMOT0 TPYHTA HJH NJact '
ILAEMOT0 TPYHTA KOHEYHOH TOJIIHHE], TOACTHIAEMBIH <«HENpPOHH
MBIM®» TPYHTOM, T. €. ropasgo Gojee BONOYNOPHBIM, YeM OCHOB
tharorGera. 3

IMpex e Bcero ycranoBHM, NpH  Kakod Tomme i nanHIl.a
rPyHTa B OCHOBAHHH INO3BOJIHTENBHO CHHTATh €€ HeonpeleneHno 00
mwoi. Hceaenosanus, Npo3Be/IeHHbIe B 1932 roay B JaGoparof
MHHT, nokazanu, uro Gea 3aMeTHOH NOTrPEellHOCTH 3TO  MOZHO €
nate npu b = 1. l'IpH MeHblleH ToJe [ HMeeM cayuai xnueqnﬂﬁ‘
(HHBI MPOHHILAEMOr0 caos nog naoTHHoH. IIpH BeckMa Majol Bend u
[ no cpaBHeHHIO ¢ WHPHHOK duiiorGera b noayuaem JHHelHOe Maje
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Ho Jminb aas kouTypa Ne 1. Hanuume mnyHTOB MEHfeT Kap-
6 MBI BCIOAY NpHHHMajH TOPH30HTAJLHOE PpacHOJIoMKeHde
)8 rpyHta. B AefiCTBHTENbHOCTH TPYHT MOKET 3alleraTh HaKJIOH-
[AacTamMH; MeHee NPOHHIAEMbIH TDYHT MOXCT OKa3aTbCd BEpX-
- m:- M, 4 MoJ HHM MJjacTt ropasgo 6o0Jee NPOHHILAEMOTO FPYHTa
. B CIOMKHBIX FEOJOTHUECKHX YCJOBHAX HEMb3f OOOHTHCH Ge3 HC-
.._-_:::'-‘t gia Metoga SIJIA npu  yeTpolicTBe KPYNMHOH IIJIOTHHBIL.

gitenyiouteii riape GyayT COOOLIEHE! CBEJEHHS, KOTOPbie HMEeIoTCs
06 BPEMS O TNOBEJeHHH (PHJIBTPALHOHHOrO MOTOKA B HEKOTOPLIX
BX reosorkuecknx ycuopusx. B naGopatopun MHUHT B 1932 ro-
grogom AI'JIA ycraHOBJEHO, YTO HaJHYHE reoJIOTHYECKOre Hamja-

AHHS EDEREI-GII.LE[‘D CyXKeHHe BbIX0Ja (PHJIbTPAIHOHHBIX BOA H3-DI
y F , BHI3BIBAET YBeJHYeHHe Sy, @ CYXKEHHEe BXOAa MpH paciuH-
numn&— yMeHblileHHe S,

{OMHYECTBEHHYIO XapAKTEPHCTHKY SBJEHHS B KAXKIOM YAaCTHOM CJy-
g0KH0 noayunTh JHmb Metoaom ITA.

IF'masa XX

_?I(EHHE S®HJBTPALLHOHHOM BOJBI MOA NJIOTHHOH
B IBYXCJIOMHOM I'PYHTE

npenunymue pacueTsl (GHALTPALHH KacaloTcs cJyyaeB Heollpe-
-:_;| {0 60BIION TOMILH NPOHKUAEMOrO IPYHTA B OCHOBAHHH HJH npo-
0r0 BEPXHEro CJIOS NPH HEeNpPOHHIAeMOM (MPaKTHHECKH — MeHee
. -: leMoM) HHMKHeM cJjoe rpyHta. Ho BosMoiKeH cJydyaHd, Koraa
ikl coli ropasjo MeHee NpPOHHIAeM, YeM HHIKHHH.

flpod. Tepuaru mnepsLiii 00paTHI BHHMAaHHE Ha HeGJaronpHATHEIEe
9BHA paGoTHl MJAOTHHBI, KOT/la OCHOBAHHEM CJYKHT IJIACT Majonpo-
ﬂrn IPYHTA, a MOJ HHM 3ajleraer IJacT ropasfo 0oJee NpoHH-
’“1 0 TpyHTa.
3 1932 rony B naGopatopun MHUHT nyrem ucnbiTanks MoZene
Fta, TAHOBJIEHO, YTO HAJHYHE B HENPOHHUAEMOM TIDYHTE TYNHKOBBIX
QOI0CK Mecka BLI3bIBAET COCPE/IOTOWEHHE IpajHeHTa B TYMHKaX, HTO
@r nojcub AeOPMAlHIO TPYHTA MeXY MNpOCJOHKaMH H (QyHAA-
oM. Tak Ke H B TOM e
Jiy ObiJI0 YCTAHOBJIEHO, YTO
iHuHe noa GuorGeToM Ha-
JHHOTO MaJONpPOHHIIAEMOTO
gera (puc. 150) Bui3niBaeT
CPEJOTONECHHE MaJleHHsA Ha-
4 B MAaJONPOHHILAEMOM
, B 0coGeHHOCTH TIpH
pasjHuYHH B TIPOHH-
DCTH NAacTa K'p H TPYH-  pye 150, Caosubit reosornueckuii paspes
BA gy JeMAalHx Haad HHM

1C . HHM.
Ecin onkcaHHoe sIBJieHHE He NpejCTaBJifeT ONACHOCTH NpH OTHOCH
§ibHO rIyGOKOM 3aJieraHHH MaJIONpOHHLAEMOro NJacTa, TO HaxXoXxae-
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Hie HenpoHuuaemoro maacrta Ne 1 HemoCpeACTBEHHO NOX (0T6e
TIPH TOPH3OHTAJLHOM mjacte Noe | MoKeT yrpoxaTb BLIIOpPOM @
HHKHHIE Obedy (puc. 151). 3

W

Hast  ocHoBHOTO (i

,  UHOHHOro KOHTypa Ne'l

e e IIMYHTOBBI KUH}rTyp}L&__
Jgor npod. KameHckuil
BHJI, YTO (HJILTPAIHOHHE
_ TOK NPH 3TOM TOYTH [MOA
Pic, 151. Caywaii pacnoaoxenns mnaacra MBIM YIVIOM MEPECEKACT M
HEMpOHHUaeMoro rpyHra nof dawprberom [NPOHHLAEMBIH MJacr, TOuTH
Ha 0AacTe NMpOHHUAEMOrO rpyHTa PH3OHTAJIBHO HAET MNoxX :
HHIAEMOH TOPH3OHTAJIBHOI

cThio b (uioT6eTa H MOYTH MOJ NPAMBIM YTJIOM IEPeceKkaer Mmiact
NpH BBIXOJE (PHJIBTPALHOHHOrO MOTOKA B HIKHHE Gped. [lpn 31
npefenax MaJIONPOHHIIAEMOro njacra B HHMKHeM Obedie NpoHEK
noTeps Hanopa: F:

H
20151/ Ke 1
K’ ht

Vo=

rie:
H — nanop nuoTtHHBl B MeTpax:
b —mmpuna Henponmuaemoii wactu ¢uorGera B Merpax:
{ — TOJIHHA BEPXHEro MJacTa B MeTpax;
it — TonmHa HUMKHEro mjacTa B MeTpax;
K'; |
7~ OTHOWIEHHE BeJHYHH KO3(HIHEeHTOB QHILTPAIIHH Bep
: HHKHEro NiacToB. |
B xyawem cayyae noreps Hanopa 10 TOPH3OHTaJBHOI uaE
(paoTbeTa HesHAUHTENILHA MO CPABHEHHIO ¢ NOTEPAMH B BepXHeM i i
em Obepax. [locaeanHe paBHBl Mexay coGoil. CuietoBaTedIbHC

CTAHOBHTCA OJIH3KHM K 5 » T. €. [0JIOBHHA HANOpa H naBuT Ha BE

L a5 H il
HHH NJACT CHH3Y BBepX ¢ CHJOH —- T/M® npu Bece nJaacra BB

£ 1/m?. Orcioa nnis yeTOHYHBOCTH COOPYIKEHHST HEoBXOMHMO f>=

: - K2
uaH 2t > H. 71oT npeaesbHBIl ciydail HMEeT MecTo, KOria I/

6.1430K K Hymo. Hac, oauaxo, uuTepecyer cayuaii, Koraa npu 3TOM H'
HE3HAYHTEJbHAsS BEJHYHHA, CJeJ0BaTe/bHO, NMPeLe/bHbI Cciyyail off

-

TaeT MaJbiM BeJIHYHHA M Ky H [ npH GoJblnoil pejHYHHe NI
K’ =
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BAPHTENILHBIX COOGPAKEHHAX 06 YCTONUHBOCTH BEPXHEro Ma-
ldemoro nuiacta (Nee 1) 1714 npouHX OCHOBHLIX KOHTYPOB MO -
OICTBOBATLCS HEPaBEHCTBOM, ofGecneuHBalOIHM YCTOHYHBOCTE
BaHHA: V, <. Ilpu cocraBieHHE TEXHHUECKOTO MPOEKTa HeoOGXO0-
1] : BEPKA MEeTOnOM S'F,[lﬁb.

Fnasa XXI

- MH)XEHEPHBIE NPUEMBI JJiSI YVCTPOWHCTBA
. TOPH30OHTAJIbHBIX U BEPTHKAJIbHBIX NYTEH
k- DHIbTPALLUH

$

1. YctpoiicTBo BepTHKaMBbHLIX MyTell (HABTPALHH

pocTeiiiiee CPesCTBO U1 yCTPONCTBA BEPTHKANBHLIX MyTeil hHB-
Il — LnyHTOBLIE PsIAbl, 3a6HBacMble C NPHMEHEHHEM IINYHTOBLIX
i3 epeBa, meTasuia waH KedesoGerona. JIHIIb NPH TJIOTHLIX Ta-
U-TPABEHCTEIX FPYHTAX OCHOBAHHS, O3BOIAIONINX NOCTHTHYTh 3HAa-
MIBHOTO HAanopa IpH YMepPEeHHLIX H3/epiKKax, NepexoasT K YCTPOii-
APMHPOBAHHBIX IUNOP BMECTO INMYHTOB, MOMOTAIOLIHX CBOMM Bo-
H NIPOUHOCTBIO PaBOTE COOPYHEHHSI HA CABHT NPH BLICOKOM KOS(hH-
iT€ Tpenis B ocHoBauuu. 1lInopa paccuuThiBaeTest Kak GPYC paBHO-
CONPOTHR JICHHSI. :

JETOHHbBIE IUITOPEI B COBPEMeHHON NpakTHKe YCTPAHBAIOTCH OGLIYHO
JHMEHEHICM IPOH3BOICTBEHHBIX METaIHUCCKHX INNTYHTOB, HTPAIOLIHX
B BCIOMOTaTEIBHYIO POJIb, BCJIEICTBHE YEro KAUeCTBO TAKHX IIMYH-
BBIX PAfoB MOXKET ObiTh MOCpeACTBeHHbIM. T1oa WX 3auHTOl MpOHC-
HT OBTOHHPOBAHHE UITIOD.

JMHCaHkbIl pueM Bo3HHK B 1930 roay  npuiumesa wa CMeHY J1opo-.
KéCCOHaM, paHee PHMEHSBIIHMCS B NMOAOGHBIX Cayuasx.

Uliiako MeTauIHYECKHe LIMYHTORbIE LI NPHMEHAIOTCHA AJ5 COo31a-
P BEDTHKAJLHBIX NyTelt GHALTPalHH, HO JIHILD NpH HeoOXoAHMOCTH

b WOYHTH HA 3HAUHTENLHYIO TJYGHHY, B OCOGEHHOCTH npH TPY.a-

IPOXOAUMBIX FPYHTAX.

Haubonpmas ruy6una, Ha KOTOPYIO ONYLIEH MeTaiIMuecKuil ILNYHT

WiHe!, paBHa 45 m (CLUA, naotuna $opr IMex). B CCCP, npH o6H-

fJlEca, MeTaJTHYeCKHe [INMYHTOBLIe CBaH pacnpocrpaHeHsl - caabo, »
HEPEBAHHBIC [NyHTOBbIe cBaH B CCCP HMEIOT NOYTH HCKJIOUHTEN-
@ NPHMEHeHHEe B IIHPOKOM CTPOMTEJLCTEE MJIOTHH Gjarojapsi neine-
JHe, 00HJAHIO Jleca B CTpaHe H BLBICOKHM TCXHHYECKHM cBoiicTBam je-
8a; JETKOCTH TPaHCIOPTAa H MaHHNYJAAUHN CO CBasAMH, JIETKOCTH ob-
JOTKH 1 yNpPYTrOCTH JlepeBa NpH [JHTeLHOL COXPAHHOCTH e€ro nog

x

[y
sl
ad,

tipene/ibHas riy6HHa 3aGHBKH JepeBsIHHBIX IIMYHTOBRIX CBAai 3aBli-
BOT HX TOJIIHHEL OT POXA I'PYHTA M OMBITHOCTH 3aKOlEePIIHKA H KO-
MIETCH OT 4 110 6 M, pexke GoJtee, ec/iH He NpHGEraTh K ONyCcKalHio cBaft
€M moaMbipa. Bripouem, npefessHan quHHa JePeBAHHLIX HINYHTOBLIX
i B CCCP me npeeniiaer 9 m, Tak xak TPYIAHO 3aroTOBHTEL AOCTA-

fli0€ KO/IHUECTBO MPAMOCIIONHEIX COCHOBBIX WITYHTOBLIX CBAH  GOMD-
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AleH AJHHBI, AedekTsl ke aepesa Mo Mepe yBeNH4YeHHS IJIHHbI
rnyGHHBl HX 3a0HBKH CKasbIBAalOTCA BCE pe3ue H pesye, Bbi3biBafl
JblBAHHE HJH NepeKkallHBaHHe cBa#.

[IpuMmenenne NoAMBIBA IIO3BOJIAET NPHMEHHTE H €Jb, €CJH
OynyT NOJABEpPraThCcs MHTEHCHBHBIM yaapaMm npu 3a0HBke, B atom
yae Oepyt ceau aJiiHoH o 10 M H GoJsee. B CIIIA texuuueckuil n
JLJIHHB! AepPeBAHHON IUMYHTOBOH CBaH CYHTAIOT pasHbIM 15 M,
pa)aeT y4yeT KOJHUECTBA H KauyecTBa Jieca B cTpaHe. ['epmanus,
Had NPHrofHBIM OJs 3TOH LEJH JiecoM, nosay4aja GOJBUIHHCTBO
BAHHLIX CBAaH H3-3a rpaHHLbIl, BCASACTBHE Yero TaM olpelejeHHO
THAOCE CTpPeMJIeHHE K Mepexoldy K LUNYHTaM H3 APYTrHX MaTepHaig

[Tonyuusiune B I'epMaHHK IWHPOKOe paclipoCTPaHEHHE KeJes
Hble LINYHTOBBIe CBaH GOJIBLION AJHHBI BHITECHHJH JlepeBo MpH ¥
cTBe HabepexHblX, I'le JAepeBO B BepPXHHX YacTAX KOHCTPYKIHH
EEpPraerci rHHEeHHIO. v

B NIOTHHOCTpPOEHHH [epeBfHHBIE IIMYHTHl HE HMEIOT YKA3aHHOI
JiOCTaTKa, No3ToMy OoJee npeamouTHTeNIbHBI, YeM KeJeaober
OT/IHYAIOWIHECH XOPOIIHM KaueCTBOM JIHIUbL NPH GIYCKAHHH HX C 11
BOM. MeaJIeHHOCTb NPHIOTOBJICHHSA JKe/e300eTOHHbIX IMYHTOB (e
npuberatk K IJaBJeHOMY HEMEHTY) TaK:Ke ABJAAeTCH HX KPYNHE
NOCTATKOM. ;

[Tosromy B ycnoBuax Iepmaunnn npn anuxe cpail Gosee 6H—
ILTOTHHOCTPOEHHH MOJIYYHJIH IIHPOKOE pacHpoCTpaHeHHe MeTaJuiHd
UIMYHTbI; PH MeHbIIeH JJiHHEe OOBIYHO NPHMEHSAJIOCHh JIepeBo,

ITHM ke OGBACHAETCS NOYTH MOJHOE OTCYTCTBHE JKe/e3ol
IWNYHTOB B cyuiecTBylolux niotdinax CCCP, 3anaga w CIIA.BC

LECHTL JIeT Has3aJl BRICTPOEHA INJIOTHHA ¢ 3y0oM H3 ONMVCKHBIX
1ieB (pHe. 152),

Puc. 152, MNonepeunwit paspe3 naoTHHbLI

.

B nocJieiine rofbl HTAJBSHILL! NpH noctpoiike nuotuub  [lef
“HOBb OOPATHJHCH K JKeJe300eTOHY, NPHMEHHB MHEeBMOHAOHBHbIE
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BOAB(roabIa, MIOTHO NPHJACTAOLIHE OAHA K Opyroii m co-

IMOLIHYIO nperpasy Ha rayGuHy Gosee 20 m. Huamerp 1py-
DHHpoBaHua — 30 cm (puc. 153),

,. MOMHO NPHMEHHTH JIHIIL NMPH TOJHON YBEpeHHOCTH B

HErvwue cfgu
deaeq@eenoya

"

L {dgo Barsmzom oy

ud E'EFJ}fEJE'E:E¢#L:EI
CRROLINVIS rreaeady
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Faing
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Ly

Pic. 153. [Mpoguas naoruuw Mepcano

BTHOCTH TIPOH3BOJCTBEHHHKOB, TAK KAK MPH 0CHAGJICHHOM TeMie 6o
liipoBarnsa H BooGlLe npu cnaGoM KOHTPOJIE JIerko MoAYYHTE aedexr-
lpAd, ¢ ALIPAMH MEXIY CBasMH.

B sakmodenne ocraercs oTMeTHTH, YTo HaHGOJCe NAOTHBIE, [MOYTH
iCE HENPOHHLAeMble WNYHb, GOHAAPHOH paGoThl, MOXHO NpH-

OBHTE JHIIb H3 [epeBa npH 3a6HBKE B JErKOMPOXOIHMLIE FpyH-
-.:5':. THBIM 3AKOMNepUIHKOM, -

llocte oTphTHA KoOT/OBaHa mAOTHHML  Ha Ceneprom  [loHue
10 NPHCTYN/IEHO K GETOHHPOBAHMIG TIPH 3a6HTHIX LINYHTOBBIX pAAax.
AOOTVHB npofosikancs. Ilpu sTom Boja, ckonassliascst BHe MMyH-
MBIX PSZIOB, He MOIJIA NPOHHKHYTH B KIOBEThl KOTJOBAHA BCJIEICT-
B IOTHOCTH  wwinyHTOB. [IpHinnocs MPOCBEPJNTL B WINYHTAX LIPS
AICNYCKa BHELIHEH BOMAbI B KIOBETHl KOTJIOBAaHA W BOXCGOR. ITH
BIpBl OblTH 3a0HTEI 3aTEM AEpPeBSHHBIMH npobKaMu, XoTsd B JajbHeH-
€M OETOH Obl NMOAHAT MEX/Y WINYHTAMH HA BBICOTY TIOC/CLHHX.
METAVTHYECKHE IINYHTOBBIC PAABI OTYACTH (DUJILTPYIOT B 3aMblKa-
BIAX, 3aCTaBAAS NPHGEraTh K MOrPYKEHHIO B CTLIKH peex H3 psMo-
DHHOrO jepesa, necka H np.
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Bt



2. ¥YcTpOHCTBO rOpH3OHTAJbHBIX MYyTeH duaLTPALHH :

Has ycTpoiicTBa FOPH3OHTAJLHLIX NyTeH QHILTPaIHH TpHA
MATYIO TIHHY (32 HeHMEHHEM ee — BA3KHH CYIJIHHOK), ﬁETDH,
GeToH H JAepeso.

HauGosee pemeBoii Mepoil spasercs rmiliﬂﬂmf-i [OHYP, ":.--
MLl B BepxHeM Obede M nmoxpbiBaemMbiii mMouienHeM. [lpn 3ToM HEC
JHMO yOeqHThCA pacyeroM (H NMyTeM H3YYCHH#A HalpaBleHHs €
1aBOAOK) B TOM, 4TO NMOHYDP He OYAeT pasMuiT NpH BLICOKOI Btr
ONACHOCTL PasMblBa BO3HHKAeT JIHIIL JIJIA IVIOTHH C MOPOroM GJiHs
PeKH, TaK KaK B 3TGM CJyyae CKOPOCTh NMOAXO/A NOBbINICHHAS.

Heyq(‘*r B [IPOEKTe KOChlX TedeHHH B pycie nepen nnﬂruﬂﬂn’
pocTeil Moaxofa BoAbl B NAaBOAOK OLICTPO NpPHBEN K YHHUTOM
AJHHHOT'O TJIHHAHOIO JIOHYypa KoueToBckoil nJoTHHBI, Ha ,[[r_m-
IOHYP H OblJ NOKPLIT LBOiiHO# MOCTOBOI, 5

Tonmuunaa ramnsHoro nouypa Gepercsi or 0,8 mo 1 m u GOJEE
flanope go 6—7 M. 5

Tam, rie KOHCTpYKUHS H3 TJHHL, cO34a0las TopPH3OHTAM
nyTh (pHABTPALHY, CAHOBPEMEHHO noJipepraercs BO3/IEHCTEHIO il
[Hed Ha Hee BOJbLI (BOJOOOH JepeBAHHOH IVIOTHHEL), IIEDﬁKﬂﬂHH
NOXPAHHTE TAHHY OepeBAHHBIM HACTHJIOM N0 CBasfgM, 4 MeXIy
JOM H TJHHOH Bo H30emaHHe ee BHINYYHBAHHA YCTPaHBAaTh .|'.1'5'.
B BH/JE IeCYaHOro ¢iod, OJAHOBPEMEHHO HIpaloilero poJib (PHILTPE

3. Npumepm Oopedbl ¢ hHABTPaAUHEH B NAOTHHAX

CoobpazeHHsi H BbiBOJbl HACTOALLECH rNasBbl MO3BOJIAIOT —OLEH
IPOEKT NJOTHHBI B YaCTH, KacalolleHcs fABJeHHA {pHﬂthaum‘i‘
CMOTPHM HeCKOJBKO NpPHMEpOE. &

3

Ha puc. 154 nokasana cxema npodniaa pasGopuatoil NJAOTHHEL
nopoM B 3,60 M; 3aTBOpEl Ha cxeMme He nokasans (Huxnpe-Kyal

Puc, 154, [poduas Humue-Kynapiouckoil nroTHHR

L]

ckas nuoTHHa, Ha Cesgpuom JloHue, nocTpoenHasi asropom B 191
1913 rogax Ha meaxkoMm necke). [Tonyp — onnuHouyHasa mocTosas. Hell
HHIAEMBIH KOHTYP NJOTHHLI 00pa3oBaH LINYHTOBLIMH pPAAaMH -.-,i:-
YAOBJCTBOPHTELHOTO KavyecTBa (BepTHKaJbHble HYTH) H
(poT6eTOM (rOPH3OHTANILHBIH nj.rTh] Haanune B HHMHeM Obede K
HOIi ‘HaOpoCKH ¢ CyXOii KJajakoH MoBepxy (no cjoio xBupDcTa,,

144



- -u _\-

DBIJICA B CPYHT) 3acTaBjser CYMTATh AJHHY d BepTHKAlb-
ALTPALMH JHIIL OT NGAOoWBLl OeToHHOrO (aroT6eTa BHHI.
Gbede HAJIO B3ATH TOXKE TOJBKO NyTh d HA Cjy¥ali NOAMbI-
cocHOBbIe, ToyiniHHOH B I8 cM. Ilpu wmpune dmorGera B

2 o
Lr = 3 M HMeeM: iI,, Dﬁd = 0,24, 1. e. HAJIHLO JOCTATOY-
L Ha BbIMbIBAHHE TPYHTA (QHJALTPAUMOHHON BOJOH. !

'I‘E.lel-[hlﬁ KOoaHUHEeHT GHABTpallud rpyHra obecrneyHBaer
YKY BOJMBLI MO NJOTHHOH.
b aunﬂﬂﬁﬂe JapjieHie BOJAbLI CHH3Y BBepx Ha OeToHHBIA ¢uoT-

&H 13,85
ey 2
14, YMEHLIIEHHOrO N0 3aKoHYy ApxuMeja. YCTOHYHBOCTH TIPH

TpeHHss B ocHosaHuH [ = 0,45 oGecneuena. OrHolOeHHE
i QUJILTPALIHH K BeJIMUHHe Hanopa 3/1eCh OKAa3aJioCh PaBHLIM

w 3,65. 10 naBaeHHe MHOTO MeHblle Beca

+ i

-mlﬂTHH no 1918 rona B Haweil cTpaHe BbBICTPOEHO MHOTO,
.|. b OfIHA W3 HHX pa3spyllUHJach BCJIEACTBHE TOro, 4TO rpase-
: CCHOBaHHA ﬂﬁ\*ﬂﬂﬂﬂl‘ﬂ COBCEM IMIJIOXO€ KayecTBO HLINYH-
bIX K TOMY K€ He NocJie OTPLITHS KOTJOBAaHa, 4 He A0 OTPhI-
a4 MeM HAcTOsJl NOAPSAAYHK H3-3a yiaoOCTBa nNpoM3BOACTBA
poMmyTrckast nioruHa Ha Oxe, 1914 r.)
: . 108 nokasana nosaa ejezofeToOHHAA MJIOTHHA C HAMOPOM
_' M, BhictpoenHas B 1910 rony B 1wrate Yuckoucun (CIIA).
OCHOBAHHA — NECOK cpefAHeH KpynHOCTH. (PHALTPALLHOHHBIH KOH-
316 -.4 COCTOHT H3 OIHOTO BEepXOBOTO LHE'I}’HTE. {FEJ'[]HSGHTE!JII:HHJI mny-
jer) mpH d= 15 m. Inyur meranmuyeckuii. Cean 3a0HTHI JHLIB
BeJIHUEHHA KOI(UIHEHTA TpPeHHs B OCHOBaHHH. BhIXojaHOH rpa-
[ ;;1,',“; Ti--gr i —;- % }2_022 T. €. MOUTH TOT e, UYTO H B
puaylies npaMepe. OnacHOCTH BSHIMBIBAHHS TPYHTA HET.
€k aaHHa nyTH (QUILTPALUH JHIIL B TPH pa3a MNPEeBLINIAET BeJH-
opa (B npejblaylieM NPHMEpPe — B CEMb pa3), a BeJHUHHA L,
nonpexxemy pasiod 0,22. Orciofa BBIBOA: JAEJ0 He B AJHHE
-._f.':;; brpauui, a B ¢opme nyru. Camas BoironHasa dopmMa nyTH—
pbsaanncM BepPTHKAJbHLIX nyTel ¢puabTpauuy. Jdanna nyTH Quib-
'—,I[EHETEEIIHI:IH npHeM JHIIE 0758 yMeHbLUeHHS pacxona (pHib-
l*- HBIX BOdI.
_|* yerpoiicrBe naoTHHE Ha CBHPH pellleHo OGbIJI0  BHICTPOHTH Ha
i MaccHBHBEIH GeToHHLIH Bomoc B, ['HHA—C nNpocnoHKaMu necka,
ibeitaso GuicTpyio ocanky coopy:enus. OnHako sabHBKa [INYH-
3B DAHHY BCTPETHJIA MPENaTCTBHe: OHH MOIVIH GBITH  3aGHTHI  JIHMIb
-i.'.__--.-u YHTEeNBLHYIO Tay0HHY., Mexny teM Hano OO YMEHLIUHTH Be-
it ; CHIBl S5, KOTOpas TNpH IJIleDKGﬂ NMoJoilUEe BOAOCJHBA OBLIA
Mia. [Ipuiiaocs AOCTHTHYTH YCTOUHBOCTH COOPYIKEHHf YBeJHue-
;-hh. A erp H ycrpoidcrBoM nouypa. B atux menmax Obll ycTpoeH
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AJHHHBIA MOHYP CJAOMKHONI  KOHCTPYKILHH, _
BogocAHBOM (pHc. 155 u 156). Ceepxy GeToH NJAOTHHBI M Aependt
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Puc. 155. Npoduas CEHPCKORl na0THAL
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Puc. 157 nokaseiBaer cnocob

0cajgKke BOAOCIAHBA,
146

CKpPenJeHHblH ¢

BEPX  MOHYpa  NOKPHITBL f
CJAOAMH acanbTa TOMULHHON §
Ka A BIH, :

Jepesannas yacte 1o 2
CTOHT M3 Opyches ceueHHeM &
> 20 cM; wBH MeXAY Opyek
3anoJiHeHbl LEMEHTHLIM pPacTBOf
HH}KE YJIONKEeHO acqalbToBog
KPbITHE TOJLIHHON 75 MM 10 |
APMHPOBAHHOTO acq:m.rrhmn 0
TOHA, TOJA KOTOPLIM HOATOTOB
GeToOHHAs NOCTeJb Ha Hr-
nemenTe. Ilonyp mokpeit 3a :""i;'
Ha toautniy B 1,50 m. JLaH
BOJ00OHHAR YacTb NoHaKoGH]
MO YCJOBHAM ralueHHs Bpeal
SHEPrHH BOJIBI. E

Tak Kkak nagenne (QHIBIE
UHOHHOrO Hamnopa nof IOTH
MaJieKo He MNpOoNnopUHOHANLHO 1
HE MYTH (PHIBTPALHH, TO HPHIL
NPHOETHYTE K pelleHHIo 3330
Tonom IIJIA B snaGopamop
Jlnwe B maGopartopuu BLIAIBH,
poJib noHypa.

bopeba ¢ BLIMBIBAHHEM
H3-NOJ TeJja MNJAOTHHBI HAeT
C MOMOLIbI0 OGpPaTHLIX ¢rH :
B CHOeUHAJBHBIX KOJOIIax.

(PHALTPAUHOHHBIH pacyer TaK
MJIOTHHLI MOMKHO JOJMHBEIM 00
30M OGOCHOBATH JIHIUIE C au.
A JIA, xorna Gyaer NOJAYYEHO Pl
lipeflesieHie Hamopa moj COOPYM
HHEM. CBHPCKOC . COOpYIHEHHE
YHHKaJNLHOe,  paGoTaimes
KO3(HUHEHTE TpeHHs [, paBHOM
OCHOBaHHH Bcero Juiwes 0,20, 8
34CTABHNI0 HCMNOJb3OBATh B
MJIOTHHLI HAa CHABHC TaKXe  HUM
JeHAUYI0  uacTh  COOpPYIKeHH
YCTPOGHHYIO AJ1 rauleHHs Bpeit
SHEPrHH BOAbL IJToH GeToHHOK 4
CTH COOpYHEeHUA [NpHAaHa Beck
3HavyHTe bHas Tosmupa (4,74

3a/leJIKH LINYHTZ TNPH  OXKHAAEM)
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§ sakouenHe cooOLIHM HEKOTOpbie AOMOJIHHTE/bHbIE BLIBOJBI B OT-
IBHHH TIPOEKTHpPOBaHHS (PHIBTPALLHOHHOTO KOHTYpa:

' PasGopuatbie MAOTHHLI HATIOPOM JO 4 M He HYMKAAWOTCA B He-
[faeMoM TOHYpe, TaK KakK ero npHMeHeHde npuseno Obl K JAajb-

eMY YMEHbILEeHHIO IJIyOHHbI 3a0HBKH BOJOGONHBIX WIHIYHTOB, H 6e3
N, AR
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Puc. 156. [Monyp CBHPCKOH NAOTHHNL
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dewa 3a0UTOIl S0TEN
2gerloeom 1: 3
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Pie, 157. 3azeaxa uliyHTa npy oxuaaeMoil ocaaxe
BOOCAHEA

‘HeBONBIION C TOUKH 3pEHHSI BO3MOMKHOrO HX [MOJAMBIBA BOJOH
IEPXY; MOHYP yCTpaHBaercHd JiHllb Kak YKpPenJeHHe J0Xa PeKH.
i - 147
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i |

2. Ilpu nanopax B 5—7 M yKe OUIYIIAETCs TOTPeGHOCTH HMETh |
MPOHHLAEMbIH TIOHYP JJIA YMEHBIIEHHs JJMHBI IIMYHTOB i TOJMLHRE
(morGera (pasbopuathle MJIOTHHEL). s
' 3. B(ipekT or ycTpoiicTBa NOHYpa OJHAKO HE MPAMO MNPONOpH '_:_‘:::'
JIeH AJHHe ero, a HeckoJibKo ciiaGee. [lpu stoMm Hano IICI'MHHTI;,.. '
HENPOHHILAeMBbIH MOHYP B pasbopuaThIX MJOTHHAX — BeChbMA YA3BE
HACTh I{GHCTP}"KEHH [TJIOTHHBI; ¢ HAAO HPGEE]}HTB Ha HepasMblBagl ‘
B NABOJIOK, MPHHAB JOHHYIO CKOPOCTb, PABHOII CpeiHel CKOPOCTH Mg ,t:j';
- € Y4ETOM HanpaBJieHHA TeueHHs PeKH B NaBOJAOK HAa JAHHOM ee yuac
Ke (mpH Kocom HanpasleHHH 3¢QeKTHBHOE OTBepcTHe NJIOTHHBI yA fex
IIAeTCs, 4 CKOPOCTH JABHMEHHA BOJALI VBEJIHUHBAIOTCH). &

4. C NMOBBIUICHHEM MOpPOTa BOAOCJHBA JKHBOE CEYeHHEe PeKH B :[
JOK BO3pacTaeT H ONAaCHOCTh pasMEIBa MOHYpPa HCye3aer.

F'masa XXII

CONPAXEHHE BOJOCJIHBA HA HECKAJBHOM
OCHOBAHHH C IIYXUMHW YYACTKAMH ITJH}THHH
H C BEPECrAMH .

MecTo coOnpsKeHus BOAOCAHBA C 3CMJIAHOH TJIOTHHOH ABJAET
0cOGeHHO OTBETCTBEHHLIM, O 4eM CBHAETEJLCTBYET NpaKTHKA TN
CcTpoeHHA, H300HIYIOLLAA NpPHMepaMHy paspylleHHsA NJIOTHH Ha—aa
VIOBJIETREOPHTEJEHOCTH 3TOro conpaxkeHnda. B camom pene, Boaol
HOH Y4YacTOK ¢ HENPOHHLLAEMBIM TEJOM, 3alHILEeHHbI WINMYHTOM n
HOBAHHH H HMEIOLLHI OJHH peXuM (HALTPALHOHHOIO NOTOKA, -.-|L.
AHT B TEJNO 3eMJAHOH NJIOTHHBI, HMEIoLlee COBCEM HHOH pexHM  (HIE
TPaUHOHHBIX BOJ. CoBepLIeHHO OUYEBHJHO, YTO MPOCTON CTHIK 3,5,&‘::,'
roaurca. Ilpumensiioniascs B NpakTHKe lUNopa, HAYUIAA OT BOJOC
H pa3ollUeHHas OT Hero TEMIepaTypHO-yCaJOYyHLIM ILIBOM, TFOf ='.
JHIIb B TOM CJly4Yae, €CJiH OHa, NPeBpallasch B AHA(parMy Semsil
NJOTHHBEI, ONHPAETCH BHH3Y Ha WIIYHT, ABJIAOMHACH NPOHLOJKEHHE
Bepxﬂﬁam IWNYHTa NAOTHHBLI, ['yGHHA 3a0MBKH IIMYHTA M0JXHA aT
Ta 3Ke, YTO H MO BOJOCIHBOM, AJHHA LUNOPHI—AHA]parMbl—He MEH
pequuiHbl Hanopa. [lpu merannnueckoM IunyHTe gHadparMmy  Heje
ofpasHO MPHTOTOBHTH H3 KeJe3006eTOHa, NPH JepeBAHHOM — H3 Jepes
K coxanenuio, B MPAKTHKE y3eJ CONPAXKEHHA HHOT/JA BHITIOJHSEN
Koe-KakK, NPpHMeHAETCH cAy4aiiHad KOHCTPYKLHA, NPHHIHNHAJILHO N Ej;j
npoaymanHas, TakoH nmpueM He MpoXoAHT Oe3HakasaHHO: ¢ YBEJHY
EHEM Hanopa npakTHYecKHe MOC/JeACTBHA OMIHGOK CTAHOBATCA BCE (f
Jee H OoJiee CepbesHLIMH. O1tuM oObAcHAeTCs GoA3Hb YCTPAHBATh ¢
NPAMKEHHE 3EeMJAHOH NJOTHHBLI C BOAOCJHBOM Ha HECKaJbHOM ,a_
NpH 3HAYHTENLHOM Hamnope. ™

C[}HDH}HEHHE BOONCGCIHEA C ﬁﬂpﬂl‘ﬂh{ HECKOJIEKO MeHee 'EITEE'I'CTB

B CBfl3H ¢ yMeHbUIEHHeM AeHCTBYIOLLEero Hanopa B CONpPAXEHHH, ||
KO OHO BBINOJIHASTCH MO TeM -3Ke NpHHUHnNam. Ilpu srom LIMYHT B |
npasnedHd Ha Geper gejaercHd Bce GoJjiee H 6oJiee KOPOTKHM, pﬂBHCI Ké
H JuadparMa B CBA3H C YMeHBIIEHHEM BHICOTH 3eMJISHON YACTH NAG
THHbI [0 HanpaBJieHHIO K Oepery. .
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Faasa XXIII

PACYET YCTOHYHUBOCTH H MNPOYHOCTH BETOHHBIX
H XEJE3OBETOHHBIX BOJAOCJIMBOB HA HECKAJIBHOM
OCHOBAHHH

- T. Baasitide GbiYK0B H KOHTPHOPCOB Ha pacyer YCTOHYHBOCTH
3 BOA0CJHBA

Pacuer GeTOHHOr'O BOJOCJHBA CBOAWTCHA K pacuery OblYkon H Teja
BOHOCAHBA.

[Ipu pacuere Goiuka HeoOXOMMMO MOMHHTh, 4TO OH paloraer npu
NEeHCTBHH CHJI:

a) maeJjieHHs BoAbl HA Topel, Obiuka;

6) maBjcHHA BOJAbI HAa 3aTBOP (OMHH TPOJIET);

B} Beca OGuiuKa;

r) B3BelllHBaOWeroS, H GHABTPAUHOHHOrO Sy AaBJEHHIl.

Kpome Toro npu oTBecHoii BepxoBoii rpani GeToHHOro Gbluka Heob-
XOJHMO YYecCTb JaBJIeHHe JbIa.

Pacuer Tesa BopocauBa ienecoofpasHO BeCTH Ha OAHH MOTOHHbIH
METp ero AJHHbI, TOrja Kak NpH pacyere Obluka BCEe CHJALL cleayer
OTHOCHTH K AEHCTBHTENBHOM ero ToauixHe, IIpy pacuere Tesia BOJOCIIH-
Ba CHJA AABJIeHWs BOJLI HA 3aTBOP OTCYTCTBYET;, OCTaJbHblE TepevHc-
JeHHBIe CHJIbI HMEIT MecTo.

[Tpupenennbie coobpasKkeHHA OTHOCATCA Takixe K OblyKaMm MOJoH
sene3o0eTOHHOH TJIOTHHB, HO He K ee KoHrtpdopcam (cm. pue. 108), B
paGoTe KOTOPHIX AaBJcHHE BOJALI HA 3aTBOP OTCYTCTBYET; pacyer KOHTP-
chopca Befercs MpH yuere BCeX CHJ, AeHCTBYIOUIHX B MpoJieTe Memxnay
AByMA KOHTpdopcamH. YcroiiuHsocTh Tesia GETOHHOrO BOADC/IHEA, €ro
GBIYKOB, a TAKMKE 3eae3o0eToHHOH MJOTHHL H ee KOHTp)OPCOB A0JIXKHA
GuiTh obecrneueHa BecoM yKazaHHbX 3jemenTtop. [las npeaorBpaileHHs
NOSIBJCHHA TPELIHH, BbI2EIBAEMbIX CTATHIECKHMH YCJIOBHsAMH, HeoGX01u-
MO CTPEMHTECA K YOepXaHHI0O eJHHOTro Ko3(pHIHeHTA
YCTOHUHBOCTH TeJa BOAOCAHBA, ObIUKOB M KOHTPGOPCOB H CIHHHOH
OCANKH 3THX JIEMEHTOR.

HInyHTOoBLIe pPsAAbl B NecyaHblX OCHOBAHHAX, AAIOUIHX MOYTH MOJHYIO
OCafiKy BO BpeM#A MOCTPOHWKH, MOMHO pasMellaTh Tak, YToObl OHH CJY-
dHAH onajgyOkoi npH GeTOHHPOBaHHH (HAamop A0 uYeThIpexX MeTpoB).
C yBeNHYeHHeM Hanopa, MOJHATHE KOTOPOro [aerT cyUlecTBeHHYIO [A0-
MOJHHTEJbHYID OCAaZIKy, a TaKe ¢ MOBLIUIEHHeM CHHMAeMOCTH IpyHTa
OCHOBAHHA 1e/ecoo0pa3Ho MepeHTH K HHOMY 3aKpelJIeHHIO TOJIOBKH
UINYyHTOB, Kak nokasaHo Ha puc. 157. IlosepxHoct ab u gh ponxab
GbITE CMA3aHbLI TYIPOHOM,

2, OGecnevyende NPOUHOCTH LWIMNYHTOB MPH SKCNAOATAUHH NAOTHHBI

[InynroBoie pafbl AOJMKHBL HMETh TY NPOYHOCTh, KOTOpas TpeOyer-
Csl YCJOBHSIMH HX TOTPYMKEHHSA B IPYHT. Y OBJETBOPHTE/NbHAS 3a0HBKA
WIMYHTOB Ha rayOuHY A0 4 M MOeTr OLITh NMPOH3Be/leHa ONLITHBIM 33-
KOMEPIUIKKOM FPH TOJLIHHE JOCOK INMYHTa B 75 MM Jaxe B MecHanbid
rpyaT npi Bece G6abul B 500 Kr.
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C yBennueHHeM rayGHHbI 3a0HBKH LINYHTA HEOOXOJAHM NEpexol
HHOH HX TojiuHe (18 cm), ¢ KoTOpo# Hajo CUHTATh CﬂHpHJHE-HHHH b

Puc. 158, CratHuecKHe YCAOBHA pafoThl WINYH-

TOBWX pPAJOE B ABYXWNYHTOBOM KOHTYpe NpH

PasaHNHOM COOTHOLIEHHH IMHPHHL GaoTOeTa M
ray6GHHb MNYHTAa

6abul B oany TonHy. Ilocne moAHATHS
Hanopa Ha LUMYHTOBblE CTEHKH HHTE
pecyloHX Hac (HILTPALHOHHBIX -_.;"_r-
TypoB NeNe 2, 3 u 5 |(pHc. 153—_1
6ynyr maBuTh (HILTpallHOHAH B 12
H rpyHt c oOeux ctopod. [lasiehi
BOAbl HA LUNYHT C BEpPXOBOH -u b
OoJiblile, HEXEJH ¢ HH30BOH, 4TO
MeT npH#aTh MIMNYHT K TPYHTY, :‘-5-;:
MalueMy HHXKe 1o TededHo. B cuny
BCTYNaeT aKkTHBHOE [aBJIEHHE Fp .u
C BEPXOBOH CTOPOHBI M NACCHBHOE
JABJCHHE C HHM30BOH CTOPOHM. TaK
K4dK T§pH HCMNOJb30BAHHH KOHTYPOB
NeNe 2 u 3 nosyyaeM maccHBHOe JaB:
JIeHHe  MNOBBIEHHOe, ONpeje aeMoe
TaKxe [aBJeHHeM [MOAOLIBHE BOAO:
C/IHBA HA TPYHT, TO 3/ech 9MiOpa
NAacCHBHOTO  JaBJIEHHA — Tpanenss
CO CTOPOHaAMH:

WY, Q384 BeépxHed 7/ to* (45-{— -3-)
Puc. 159, Oannounwii wnynt Ges .
(paroTheTa M CTATHYECKHE YCAOBHA | HHIKHEH .

ero pabotm

1(H+ hw'}tgﬁ(%—l— %), 'Z'
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IJle ¢ — yrosm BHYTPEHHEro TpeHHA TrpyHra, 7= 1 1T/M® — Bec onHO-
3
- T'o KyGHYeCKOro MeTpa TPYHTa B BOJe M fzru=-?, rne s t/M?— pase-

alls FBBE i
..-'; EE h e -_"
bey iy “'ﬁ%@rﬁfﬂﬂ- oA e
e’ M o Mmewge s K
= L whaysimon =
g 7 Covdnee dab. %
7 !ﬂ 7 MeHLE-G2TN J
-.'-. . !‘I,_ r i L-r 1' i
e LerSgd-24 4 L
ﬂ?ﬂwﬁm

Jewolfowye -necok

== 4 -—

Puc. 160, ®Pawtber C BEPXOBMM LWIMYHTOM

JICHHe OT BOAOC/IMBA HA TPYHT ¥ paccMaTpHBaeMoro mnyHrta. B pesyJik-
TaTe MoJiy4aeM, 4YTo NpH KoHType Ne 3 oTnop rpyHTa Bceria npeBhi-
WIAET pasHOCTh NaBJIEHHA BOABI, CJOMEHHYIO C aKTHBHBIM [LaBJICHHEM
rpyHTa, — CJe0BAaTeJbHO, HeT OCHOBaHHA OECMOKOHTLCH 33 NPOYHOCTH
H paGory wmnyHrta (puc. 158).

[Ipy menonbsosanun KoHTypa No 5 noOJIOMEHHe OCJHOMHAETCA TeM,
YTO OTOOP IFPYHTa BBEPXY HMEET HYJEBYI0 HHTEHCHBHOCTH [AaBJeHH:A, a
BOJA TamM e pJaBHT ¢ HanopoM H (prc. 159). Ananordunoe saBJaeHHE
HaGJmgaeTcHd H HHXe, HA HeKoTopoH rayGHHe, KOTOPYID MOMHO onpene-
JIMTH TeOMEeTPHYECKHM CJIOXKeHHeM SMIOp NaBJeHHd, NPHHSB IIMYHT [ay-
OuHoit d. Jlns npenoTBpauleHHs BO3SHHKHOBEHHA TAKHX HeGaaronpHaTHLIX
YCJIOBHH paloThl WINMYHTA NOIYIO YacTh IVIOTHHBI Mexny xkoHTpdopcam
Ha TOMUHHY I HALO 3acBINATh IPaBHeM, KAMHEM HJIi JPYrHM MaTtepha-
JoM C BecoM OJHOro KyOHUeCKOro Merpa ero 7; T. Toraa HETEHCHE-
HOCTb OTNOpa BBEPXY CTAHOBHTCH DaBHOMH:

Tlizutgz(45+ i})

-—

h,=h J_}-'=-ﬁf1 apH =1 1./M%
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OTO NPHBOAHT K HEPaBeHCTBY AJA ONpeaeNeHHs noTpeGHO -.n_
HBl h 3aceinkm, a HMCHHO: R

(45 + —g-)ﬂ H,
H/IH
Y1 J&tg“(45+ g-)::-h*,
YTO MAeT P ‘H
T,tg‘*(f—!m E)
Tak, npu ¢ = 30° u 7, = 1,7 7/M3 umeenm /i > _5% [Mpu A=10 M ne

aygyaem /> 2 M (cm. puc. 159), koraa Bona v HuxHeM Ghede croif
Ha YPOBHE TOAOIIBEI MJOTHHEI.

Koutyp Ne 2 umeer obGecneueHHOe faBJieHHe © Y IIMYHTa HAa TPiHY
oT Bogocnupa . Ecan Owl sTo gasaenue Obuio JiHme B 1 Kr/em? (0Gbiy

HO ofecneyeHo ﬁu.nhiue}, T. e 10 /M2, TO0 A, = llﬂ =10 ™, u -,-_.'-

CHBHOCTH OTNOPA BBEPXY WNYyHTA npu | = | T/M® Gbina Gbl paBHa:
Tﬁ,tg“(4ﬁ+-g—) —10%3=30 T M

npr % = 30°, 4TO B HECKOJBKO pa3s npeBbimaer noTpeGHYI0 HHTEHCHB-
HOCTb OTNopa Jae MNpH d=16H =16 m (nmam uyacTHwilf cayuai,
puc. 160). ITpn MeHbIUed I‘JT}-’ﬁHHE d WNyHTa CTATHYECKHE YCJIOBHS pa !
GOTL ero yJVUiIalTCH. :

ans }'Jl}fllﬂ.lEHHH VCJOBHH ero {:J]}'}Hﬁhl.

3. OcHoBel pacyera DeTOHHOro BOJAOCAHBA MAacCCHBHOrO THMA

beroHHBI BOOMOCAHB MAacCHBHOrO THNA, BhicoToll mo 15 M, MOMKET
ObITh YCTPOEH Ha MAaJoCKHMAeMOM HEeCcKaJbHOM TpYHTe, HEI’]IJHHE:[I_,
Ha IJIOTHOM NecKe, PaBejHCTOM IPyHTe HJH MaTepHke. B neisax peipag-
HHBAHHUA HaNpsIKeHull B OCHOBAHHH BOJOCJHB YCTpanBsaior HECKOJILKO
pacniactanibiM (puc. 161). Peaxuit npumep ycrpolicTBa BOLOCJHEA
paccMaTpHBaemoro rthina — CBHpCKas IJIOTHHA HA IVIHHE B YCJIOBHAZ,
Korad OblcTpas ocajika OCHOBAHHA Owija ofecneyeHa HaJMHYHeM CJA0e8
[IECKA B TJIHHE, ChITPABIUHX POJib JPeHaKa. i

JLi yMeHbUIeHHA BeJIHUHHEI .5',_,& BEPXOBOH UWIYHT BBITOAHEe Saﬁlﬂh
rJy0xe HH30BOTO, HMEOIUEero pacuetTiyio raybuny d; onpegensemMmyo Be-
JHYHHOH BBIXOJHOrO rpajHeHTa. Y MEeHbIICHHIO BEeJHYHHBI Sy Crnocof-

[IOpoOre BOAOC/JHBA MOJYYaeT COKOMHbLIe }'C.I'IEJBHE paGoThl H B memem, ;
H B NaBOJOK. !
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QHABTPALHOHHBIE PACUETHI HALICKHT BHIIOMHATL METOLOM ¢par-
.: IB-

G KauecTBe pucOGepmbl Ha puc. 161 nokasamni psik, NMPHIOTOBJEH-
Gpyches, cpyOeHHbIX B NPOCBeT, H 3arpyendsie kaMmHeMm, Kak

¢

77777 =77
- 7] N A g,f’ﬂff‘ff i

Pue. 161, K pacuery Gerommoro momocamuea

ONBIT SKCMVIOATAUMH MJAOTHH Ha AJjrtae, Takue psxH u3
3 paoTalT A0Ar0 M HCNpaeHO. B KoHue psmell Heo6XxoauMo
€[4Tk FACHTEJ L B BHJE mopora.

Cratiueckuii pacuer BOAOCIMBA HAMO NPOU3BECTH s ABYX cay-
WEh: B YCJIOBHAX HAHHH3UIEro rOPH3OHTA BOALI B HHXKHEM Ohede npH
f4ALHOM NOJAMOPHOM TOPH3OHTE BOJALI B BepxHeM (mepBbifi ciayuaii)
([IPH HAHBBICIIEM IOPH30HTE BOJBLI BepXHero Ohedha, KOTAA B HHMKHEM
Jbe(le yCTaHABJHBAETCA TOPH3OHT, OTBEYAIOLIHI pacxoay BOJALI B fa-
B0A0K (BTOpOIt Cayuail).

- CHntamy, nelicTBYIOIUMH Ha BOAOCJHB, SBASIOTCH (CM. puc. 161):
1) BEC BOJIBI HAJ IpaHAMH;
* 2) Bec GeToHa BOJOCJHBA; Iy

38) cuma S~S,+S, (cuma S, Gepercs mpn

iyOute Bojbl HUXKHero Gheda HAL nojowBoil

AOTHHDI); M)

- 4) casuraronlas cuna By — E.  (puc.  162). £ T

Jiia £y — ropusoHTaNbHOE NaBJAEHHe BOABI H | AN E;

H0COB CO CTOPOHLI BepXHero Ohedpa, npHHHMAe- ——
€ 3anacoM, KaKk MoKasaHo Ha pHc. 162, cuia big
TOPH3OHTAJNIBHOE JaBJeHHe BOABI H HAHOCOB Pwuec. 162. K pacuery

C0 CTOPOHBI HHXKHETo Gbhedha. YCTONHYHBOCTH BOJO-

| Piiiesoe ykpemjieHHe pycJa NpH  pacuere Stk

[CTONNHBOCTH MIOTHELI HPHODHPYETCS:  HeJOCTh
WIOTHHBE! 10J:KHA ObITh obecriedeHa M B cJjyyae paspyuleHHs pazeil.
~ Ypasuenue papHOBECHH HMEET BHI:

'f_‘ : fEPfT'H{El_Ei:II
Il_.

f=tg f,H—% MpH YCMOBHH, 4T0oS =1 Krfcm?;
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K —xosduuuenT sanaca. _

3aeck ¢ paBHa MaKCHMaJLHOMY JaBJeHHIO Ha OCHOBaHHE B --;;-
rpaMMax Ha KBaJApaTHbIH CAHTHMETP B NpPeAnc/JOdeHHH, 4T0 CHJAA
MOTJIa 'H He YCNEeTb BO3SHHKHYTb NpH NOAHATHH Hanopa INipH Maaﬂi
JHYKHe /(.

Takoii yc/oBHEI NpHeM pacdera MOMKHO AONYCTHTh JIHIIL NpH ¥l
PEHHOM [aBJEHHH Ha OCHOBaHHEe, He [peBbllaloleM BeJH .I;:
c=3,00bytge+2c(1+tgy), KaK 3TO yCTAHOBJEHO HCCAed0BaHHS
BrcecoloaHoro HayuyHO-HCCIeNO0BATENBCKOr0 HHCTHTYTa THAPOTEXH -;,;__

.

Ta6auua 18 (cM. «['eoTexHuYeckKHe pacueTbl OCHOBaE
Crpoitnanat Hapkomcrpos, 1941 r.). l';'.
& Kr/cu® K 9TOM KO3(HIUHEHT 3anaca Jojuxed Ol

- paBHeiM B 1,35—1,40, C yBenHueHHEM I__!
JeHHA 5 Ha OCHOBAHHe CABHraouias nad

2.5 1,50 THHY CHJIa YMCHBIIAETCS, YTO MOJIAHHO Gull
3,0 1,75 orpaxeHo B kospHuuenre K sanaca, Komw
90 2,00 pHIfl IpH  pacyeTe Mo JAHHOMY YCJIOBHOM

npHeMy goJkeH OblTh  B3AT  COTJAACH
TaGa. 18.

Jtor npHeM H3bapaseT oT HeoOXOAHMOCTH B [peBAPUTENLHOM I |
€KTE PACCUHTHIBATE COOPYMEHHE Ha CJABHI 1O KPHBOJMHEHHOH MOBEp
HOCTH  CKOJBLMeHHfA, KoTopas (paKTHUYECKH HMeeT MecTo Hp
3 > 3,50 b1tg 2+ 2c (1 + g 2).

Pacuer, NpOH3BeACHHLI B CAMBIX HEBHITOLHBIX, HO MPAKTHIEC
BO3MOMKHBEIX YCJOBHAX (OTPbIB Pa3pesHoro Boao0os, €Clid OH HE 3aip
eKTHPOBaH MAacCHBHBIM, MOAMBIB pHC- TaGanua _['
GepMbl ¢ oOpazoBaHHeM SIMbl 33 N0 3
THHOM, CHJLHLIII BeTep, OKa3blBaloLLHi 5 Krfcme ¢
3HAUMTEJIbHOe JaBJieHHe Ha BepXHIO :
4acTh NUIOTHHBLI C HaACTPOHKaMH, OX-
HOBpPEMEHHOEe JdaBJeHHe JbAa Ha Oulu-
KH H IIp.), AOJKEH rapaHTHpoBaTthb Le-
JIOCTh MJOTHHEL. B  3THx ychoBH#AX
KO3(DHLUHEHT 3amnaca CcJefayeT B3AThb
no raba. 19.

Ilpn HcuHeCIeHHH BeJIHYMHBI 9 B pacuere ObiMKOB Haao HpHHﬂTh B
BHHMAHHE TAKXKE BeC MOCTOB, 3aTBOPOB, MeXaHH3MOB H KRpaHOB.

Onnako B okoH4aTenkHOM npoexkte npu 1,757 B tg o4 el + gy ,:-
> Omax > Supum (PH B=2b) HeoGxoaHma noBepka no MeToay KpHEOD
JHHEHHBIX NOBEPXHOCTEH CKOJBXKEHHA, AapuleMy KoshuuHeHT samal
M

conp

b
Mep

3,50 by tgs P =2c(l =tgg) | o} +.
0

o

r

'q'.li':-'u"lu
r_;n"_'n-a:n

K=

rupe:
M, pnp — MOMEHT NACCHBHLIX CHJI;
op — MOMEHT aKTHBHBIX CHJL
K aKTHBHbIM CHJaM OTHOCATCH BepTHKAJbHLIE H mpHanHTathHuE-
IPY3KH OT COOPYMEHHA H coOCTBeHHBIH Bec FPYHTa BLINHpAeMOH NpPHS:
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ITN (puc. 163), K NaCCHBHBIM CHIaM — CHJIbI TPEHHs H CHEIIeHHt,
- --,',' AI0IIHECA HA MOBEPXHOCTH CKOJIbEHHS H OnpefejfeMbie 1o yka-
giaM, fauneiM B § 3 raaewt I Ilpu stom M, = Pa — Pb — +
Pib - Ed. Tak kak npsimas MN — ropusoHTajpHas, TO Pgh = P\
M., ~ Pa-- Ed. Tlpu soiuncieddd CHIbl P Hafo BblYeCTh Bec IpyHTa
obbeme saray6/eHHON 4YacTH COOPY)KeHHs, 4ToObl NpPH3Ma BbLIIOPa
- cHMMeTpHuHAa H uT06Bl P by = Paby.

Pacuer NMpoH3BOAMTCH NyTeM NPOOHBIX MOMNLITOK.

Has 3Toro NpoBoAHM psn BePTHKAJIeH H Ha KAXIO0H BePTHKAJH HA-
__1 TOUKH, KaK BO3MOMHBbIEe LeHTpbl O MOBEPXHOCTH CKOJIbIKEHHS.

A A
Jﬂ: . J y —a—t sz
%

T
Puc. 163. K pacwery Ha BonHpaHHe Mo KPHBOAHHERHOMH
MOBEPXHOCTH CKOALMEHHS

118 kaxaoi BepTHKagu GepeM ueThipe-nsTh Touek. Kaxioe mnonoxe-

:. . o M i)
jiie uentpa 0 naer cpoii kospuuuent K =ﬁ" MunnMaJBEHOe 3Ha-
aip
grie K H ecTh HCKoMElH KO3(GHIIHEHT YCTOHYHBOCTH, KOTOPBIH He H0J-

5:'::-. fl Gbite Menbuwe 1,25—1,40.

HoBBI pacyera GeTOHHOro BOAOCAHBA C MOHHMEHHBIM TMOPOroM
NpH 3HAMHTEJLHOM Hanope

,1 ammffr THM BOAOCJHBA CJAEAYET NPHMEHATH NPH TraJjeyHo-rpaBesH-
SIBIX FPYH1AaX OCHOBaHHA MpH Hamopax cBeime 4—5 M u g0 8—10 M
c. ‘154}

3 'pH CTATHUECKOM pacyere HeoOXoAHMO 0OpaTHTL BHHMaHHe Ha:
‘} AONYLUIeHHLIE CKOPOCTH [ABHMEHHA BOMAbLI MO MOHYPY B NaBOJOK
_- erenens obecrieyeHHOCTH NOHYPOH YacTH TJIOTHHbLI (MOAMBIE  BOAO-
507 B BepxHem Obede):

) NpeyCMOTPeHHLIe Mepsl NpejoTBPalleHHs pasMbiBa JHa pycaa
IIOTHHON M JOMYIIEHHYIO B NpOEKTe CTeNeHb pasMblBa pycia npH
{CNJI0ATA LIHH.

BrinoviHeHHBIH MO MeTony ¢parmMedTos  (GHILTPALHOHHBIH pacuer
fouTypa ABBIJIEXKH noneH BLIAIBHTL BCe POPH3OHTAJbBHbLIE CHJbL MO
vausm AB, BI, JE u M), a Takxe BepTHKajbHele CHaBl S;+ S
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nefictsyiomue wa rpanu BB, EX, I'l u AQ.3aech, kpome TOro, Hajl
y6eqHTLCA B NPOYHOCTH MaccHBA JIE;:F{H npH geHcTBHH pacnopa rp ‘5_'_:
Ha rpaub JJE, napjieHHA BOJLI HAa Ty e rpadb, AaBJeHHA BOJAB
rpais M u ornopa HIK. \

CJIE,EI;}’ET yuecTb TMOJIe3HYIO POJIb NPH3MbL IPYHTA Br M, npen ;
cTBYIOUIeH CABHTY MJAOTHHBI € CHJIOH, HCUHC/AEMOH MJIOLLAABIO SMIOPS
(puc. 165). E

AKTHBHEIMH CHJAaMH, CABHrawuHMH GaioTler, ABJIANTCH: ¥

_thfE g
r—--—— -
R
i
Puc. 164, ®motler NAOTHHL 3HAUHTENBHOTO Phe. 165, Conpotaag
HAMOpa Ha TPYHTE ¢ BHICOKHM CONPOTIIBAEHHEM CABHTY HHE CABHrY rpyHTa

koanoaue B .EIM

a) uabTpanHoHHOe pAaajeHue Ha rpauw Ab—TI'B u Ha rpaHi

JE — QXN(; A
6) maBjeHHe 3eMJH Ha rpanH Ab -+ ME.
[TaccuBHbie cHAbI (HA OAHH nMoroHHbld MeTp ¢motrbera): :

a) conpoTHBJeHHe rpyura casury (BrJM, puc. 164 u 165); i

0) CONPOTHBJIEHHE CABHrY GETOHHOTO TeJa BOJOCJHBA C BOJION
HEM 3a BBIYETOM BepTHKAJBHOH CHJBI S,+ S 2

[Ipu pacuere Oblukos AolaBisfercs .uaa.nemdr: BOJALI Ha aaTBup
JAbla Ha OBIYOK, -

YeroiluHBOCTL  COOpPYIKeHHR ofecnedeHa, ecan £,,,,K=E, . 1pi
K=1,3-+1,4. k-

[IpounocTh KaKk BepXoBOM, TAK H HH30BOH LUNOD N0JKHA OGLITh 0068C:
neueHa apMHpoBaHHeM, Kak paGoTaloWUX NpH AefcTBHY TOPH30HTAlb:
HOIl CHJbl, PaBHOH pasHHIE MeXAYy OTNOPOM H paclopoM  TpYHT
Y MEHBILIEHHOH Ha PasHOCTh (M JALTpPAa LU OHHB X JaBjJeHHH cjiesal
crnpapa. i

5. Meaea00eTOHHBIH NMOJBIH BOJOCAHB C (PHALTPAUHOHHBIM Hull'r}rpn
Ne 5, T. e. 683 NJHTBI B OCHOBAHHH 3

3Oeck cABHTalOlas CHJA paBHa pasHuue nuowmagei smop E, u
(puc. 166). MuTeHCHBHOCTD JaBJeHHs QHILTPAUHOHHON BOABI MO/ BEf
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XOBbIM 3YGOM, NepeXO4flluM B IINYHT, CJAeayeT npHHaTeE B 0,60H
{car, puc. 159). ITon Gbiukamu H KOHTpopcaMH CcHaa S, OTCYTCTBYET, a
guna S, maauuo. B ocranenom oM. §§ 1 u 2 mactosmed raaest, Pac-
eT BegeTcdA He Ha OAHH TO-

FOHHBIL METp, a Ha UeJYIo CeK-

[HI0 BOAOC/HBA, T. €. HA NpPO- e b4

6. [Moawii GeToHHBIH

- GezapmaTypHBIi BOJOCJHE
+ (naotuna CenkoBa)

~ lloawit Gerouusll Gezap-
MATYPHBIH  BOJOCJAHB  moJy- 2
YAeTCA H3 NPeABLIAYILCTO THNA  Fodowds 7vda

BONOCIHBA, H3BECTHOI'O C &HONTPZOFCE

1910 rona, nyrem orkasa or :

._ji_ MaTypbl, aobaBJeHHA 3a- Puc. 166. dnwpa IOPH3OHTAABHLIX CHA B CAV-
CHKH, a TaKe NMpONOJLHBIX YA€ NOJOTO Xeae306eTOHHOTO BOLOCTHBA
BEPTHKAJIHLIX CTEH H YTOJI- .

miennst naut (puc.  167), paGoraomux ¢ HANPSKEHHAMH HA  Aa-
10 M Ha ckanwiBaHMe A0 3 Kr/cm? (npeadoskenue A. M. Cenkoga),
4TO OFPpaHHYHEAET NPHMEHCHHe BOJIOCJIHBA JIAHHOTO THIA IIPH Hanopax
20 8—10 M. IlauTsl BO Beeit KOHCTPYKUMH pabOTAIOT KAaK 3a1eaH-
HHE 1O BCEMY KOHTYDY. JIHUIL HANOpHAs HHMHAA NJHTA 3a1eJana
M0 TPEM KpoMKaM ¥ cBOGOJHA HA uETBEPTOil, BCACACTBHE uero pa-
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Puc. 167. MMaotuua no npoekry Cenxosa (namop 11 M) ¢ sacunkoii
KOJAOAUER CPYHTOM ¥ ¢ HH30BBIM LUNYHTOM

B MCHCE BLIMOJHBIX YCJOBHAX, C MOABJCHHeM pacTATHBAIOULHX
YCHIHH paHee, yeM OHH BO3HHKAIOT B NPOYHX 3JEMEHTAX KOHCTPYKILHH,
HIpH TaKOH KOHCTPYKIHH BOHOCJHBA IJiaH GyHAAMEHTa ero HMeer BHIL,
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llokasaHHbll HA pHC. 167. BONOCAHB COCTOHT M3 OTAeNbHbIX CeKiui,
COGNHHEHHBIX TeMINepATYPHO-YCAJOYHEIMH IIBAMH.

Crenenb pacnjacTaHHOCTH COOPYXEHHS ONPENesiercs, ¢ OAHON CTo-
POHBL, HANMopoM BOMOCJHBA, 4 C APYro#, — CTENeHLId YCTOHYHBOCT i
rpyHTa. o

[llupura mpoduas BojocaMBa B OCHOBaHHM B NpEeBLIIAeT BHICOTY
BOXOC/HBA OT MOAOLIBEI A0 rpeGHA ero NpHGIHIHTENBHO B 2'/;—3 paia
npu f = 0,35—0,40 u K = 1,35—1,40. Ilpo6HuiMH pacueTamn ycTa-
HABJHBAIOT Takxe WHPHHY B H HAK/JIOH BepXoBOH H HH3OBOI rpaHei
BOAOCAHBA, 4TOOL [AaBJIEHHE Ha TPYHT OCHOBaHHS OblI0 GoJee HIH
HEE PABHOMEDHBLIM BO BCeX CTafHAXx paGoThl COOPYHKEeHHS. 8

BerorHblit Kapkac BoZOCIMBA € XeCTKO CKpeleHHBIMH MEXKAy o=
Go# 3JeMeHTaMM NpPH BO3AefiICTEHH Ha Hero CHJ Beca Gerona, maBJeHud
BOJBI H DeaKuuH TPYHTA HCHLITBIBAET MONEpeyHblii rOpH3OHTAABHELL I
. HPOROJBHEI H3rHG, e

Harubaomuii MoMenT oT obuiero NPoOACABHOrO H3rHOA CeKUHH BO-
Zocauea no llankoBHuy He npesbilIaeT NpH 3ToM '

RL
Mi=o5 4

W,
]

rae:

i — nojiHas peakuus OCHOBAHHA:
L — AnHHa CeKuMH BOMOC/MBA.

. _’-
Makcumanbias BeqHyHHA MOMeHTa oT o6uiero NnomnepeyHOro Haruda
HE NpeBbLIIAeT: :

g BR 9

Pl 43 , = 3

(cMm. mpoh. [MankoBuu, CratHueckuil pacuer GeTOHHOIO KapKaca
nJaotHAbl CeHkoBa), "3
Mponoavuwit u3aru6 momoii GeTOHHON IIOTHHLI ABJIACTCA
CACACTBHEM HepaBHOMEPHOTO pacnpejefleHHsi Kak BepTHKaJbHOH Ha-
IPYSKH NJIOTHHLI, TaK H BEPTHKAJbHBIX peakuuii ee ocHosauus. C TOUKH
3peHHA paGoTbl NPOJOJALHBIX CTEH HAaL0 CTPEMHTHCA K YBEJHUCHHIO UHC
/14 [ONEPEYHDbIX CTEH, MO3TOMY NONEPEeuHble CTEHBl CTABATCA uyalie, ueMm
NPoIOJbHBE (HANpHMep, BABOE). e
Oanako npH ToOMIHHE @) KPANHUX NONEPeYHbIX CTEH BABOE MeHb 1efi
fIPOMEKYTOUHBIX TMONEPEeuHbIX CTEH, MOMEHT OT MPOJOJLHOTO HATHOA
MaJ M HE 3aBHCHT OT AJIHHBLI CEKIHH. -

L

OCmwuit ropH3OHTANBHBIE H3TFHG NAOTHHBL

[opusonTa/ibHas CHa JAaBJEHHA BOJLI YPABHOBEIIHBAGTCS CHIA i
VPEHH: NONOUWBEI BOAOCAHBA O TPYHT. PacueTHas CeKUHA MAOTHHBL JJIHs
HOl L npuHUMaeTcs 3a Gajky, HArPYKEHHYIO FOPH3OHTAJBLHON HArpys-
Koi. HanGonewmii usruGarouuii MoMeHT npH @ = 0,5 as HeBeHK. On
NpeacTapaser OTHOCHTENLHO Malbli HHTepec: :

iy

ds+ a
8 &

Mpax = — ga
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. — aKTHBHAA TOPH3OHTaJIbHAfl HArpy3Ka Ha OAHH NOTOHHBIH MeTp
GasKkH HA MNPOTAMEHHH KOJNOAUa;
@@ — paccTofHHE B CBeTY MeXAY NonepeyHbIMH CTeHKaMH.
[lepefinem K onpemeJieHHIO AaB/IeHHA BOAOCJAHBA Ha TPYHT.

| H l l i l Beexwud doem

b feadoasnon) g :3
: cresa | X I
| e
;: &y s @z s dy
Vi - g

My 06Eg

Puc. 16%. [Naan-pazpes maotHabl CeHkosa

.. ﬂ.rtaH (hyHnaMeHTa CEKUHH MAOTHHBl HMEeT BHI MNpsMOYyroJbHHKA
D) (puc. 168), oGaerueHdHoro psigoMm Bbipezos. [lpn onpeneneHuu
BJIEHHFI NAOTHHLl HA TPYHT yAcOHee 3aMeHHTb 3TO CeueHHe 3SKBHBA-
JIeHTHBIM emy OoJiee mpocThiM  ceyenueM (puc. 169), pasbupaeMbpiM Ha
OTJeAbHbIE NPAMOYroJibHbIe 3JeMeHTHl. JIJf 3THX MOCTeaHHX HaXOZHM
Ni0ULa/b, CTATHYECKHH MOMEHT H MOMEHTHI HHepUHH OTHOCHTEJbHO OCH,
Jipoxoffinell Yepes cOOCTBEHHBLIH HEHTp THAMECTH 3JeMEeHTa, a TaKkKe

mHﬂcHTEthHﬂ OCH BCEro ceYeHHd nogowwsbl ¢dyHaamenta i(puc. 170).

= o]
ﬂ ! --’.-"-".-"..-‘FL-’J
] 1% O
'Y
IRENTHOE 18 RRQUOTY CEYENUE

. 169, DxBHBANCHTHOE MO MIO- Puc. 170. K onpeaerennio peprHxanbnoro
... geyenHe Bopocauea (naam) [LABAEHHF Ha TPYHT

'tr ki  00pasoM, HAXO[HM MOJHbIH MOMEHT HHEpILiH BCEro CeueHHs
miomaneio 2. BejHuHHa 5 HOPMaJIbHOTO JaBJEHHA Ha FPYHT OT BO-
_I_:J;E_rﬂa paBHa:
b 2 ., M

il

e —
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o F

rhe: e
P — neiicTByiouHii Bec BojgocaHBa (Bec OeroHa 3a BblYeTOM
BeJHYHHEl S, HA NepefHion NMPOAOJLHYI0O CTEHKY H o
Ha BCe CTeHKH BOJOCJHBA MJIOC BeC BOJABI Hax BDJIGEJ]H
BOM);

— MJouLaAbL BCeil ero nojaoluBhl;
.’ MOMEHT HHepIHH BCEro CeueHHsl OTHOCHTEJbLHO OCH ﬂ]"
y — paccrosHHe oT nauGojee yHAaleHHHIX TOYEK CEUEHHS, I
TAKie OT NEeHTPOB THAKECTH CEUCHHA KaXKIA0ro: anEMEHTE
M — momeHT cHJBLl HeHCTBYIOUIEro Beca BOJAOCJIHBEA. :
Takum o6pasoM, GyAer onpeeleH H MAKCHMYM M MHHHMYM Bejis
YHHB O, @ CJCOBATEJLHO, H CTeNeHh DPABHOMEPHOCTH LaB/eHH -:-'-
IPYHT OCHOBAHHSA, a TAKMe BEIHYHHBEI 9, AJH KaxJIOoro sjieMenta
4yTO NOHALOGHTCA B HaJbHEHIeM, NPH pacyeTe NPOUHOCTH TJIOTHHEL
Mowment M onpenesuTesi nocjle HaXOXJAEHHS BECOB H LICHTPOB TAMEC W
OTAENBHEIX 3JeMeHTOB GeTOHHOrO BOJOC/AHBA paccMaTpUBAeMOH  Cels
uuH, cun S, 1 Sy, a TakKe BEJNHUHHBI H TIOJOXKEHHA cuibl E. B nror
Gyaem 3HATH BCE NefiCTBYIOlLIHe CHALI H HX ITVIeYH, a CJeKOBATEN:HD,

'\l

H CyMMapHbIH momeHT M BCeX CHI OTHOCHTEJBHO OCH 0X. '

PacnpeaeneHHe CHJAL TOPpH3OHTAJILHOTO
CONPOTHERBJEHHA NAOTHHHE CIABHIY C€C€

FopHaoHTaJbHAs COCTaBJAlOLIAs AaBjeHHa Bojabl E ypasnobel:
BaeTCsl CHION TPeHHA NJOTHHBLI O TPYHT. 31y nocaeiHIon cuiay Gyae f
CUMTaTh NPHJIOKEHHON K NMOBEPXHOCTH HHIKHErO CPesa MJIOTHHb H 10+
MOPLHOHAJLHONH AaBJCHHIO 5 GETOHHOTO Kapkaca Ha eJHHHIY MoBepE:
HOCTH rpynta (cm. puc. 170). Ilpn ob6wem pasienun P xkapkaca §a
FPYHT BeJHYHHA CHJILI TPeHH:A, NPHXOAAUlAACA B moBGoi  Touke Il I!'
maaH QyHaaMeHdHra, paBHa:

=
'T.'j='}—} |=”
4 Ha BCH [1JOUdlb
S i :
—06, Q=7 P=FE,
Pi~TP

Jlas onpeneneHHs BeJHYWHEI CHJbl TPEHHs Ha KaKOH-HGO 3JeMe
®. [ACLLAAH MOAOLIBbl (hyHAAMEHTa MOCTATOYHO, 3HAS BEJAHUHHY AdB

JIEHHS © Ha TPYHT B IIEHTPe THXKECTH 5Toil nJaomajH ; [epeMHD

£ v JKHTh BeJIHUHAb 55, 9 H o,
[Tonepeunwii uarub
nanorunb (puc. 171)

K njoTHHE B IIJIOCKOCTH €€ MOl
PEUHBIX CEYEHHH NPHJIOKEHH! *-;"::
Puc. 171. K pacueTy mna ckansiBanHe JIHS1, KOTOpbie HeH30eXxHO Bhl3LIBaK

ee nﬂncpeuumﬂ H3ru6, a HMeHRL
1) naBjenHe BOALI (BePTHKAJbLHOE H T “PHEDHTM"HDE};
2) Bec. OeToHa;
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~ 3) BeprikajbHbe PeaKlUHH OCHOBAHHA;
- 4) cuna Tpenns dysnamenra ob ero oCHOBaHHE.

. PaccmoTpenne noniepevynoro H3rnba MO3BOJHT NMPOBEPHTE NpaBMJik-
JOCTB NPHHATHLIX B NPOEKTE TOJMIHH MONEpPeuHbIX CTEHOHK BOAOC/HBEA,
WIYIMHX 1O HanpapJeHHio TeweHus oAl [Ipn paccMoTtpennn - yeHauit,
[PHJIOKEHHBIX B KAXAOH OTIeMbHOH YACTH NIOTHHLI, HAYHEM C YCHIMH,
NPHIOKEHHBIX K TepeaHel credke,

-~ K neli npriroxens:

1) cobeTBeHHBIH Bec CTeHKH (3a BhlueToM S,);

2) papjeHHe BOJIBL HA NEPefHIOID TPaHb H CHaa Sg;

el E
. d) TOPHIOHTAJILHAA PeakllHs OCHOBAHHSA :,h]f,-}uj . roe L—aauna
-EEHU.HH;
~ 4) cHJbl oTnOpa rPyHTA M pacnopa rpyura ocofo He YYHTHIBAKTCH,
- TaK KaK OHH y¥e yuacTBYOT B pabGore dynaaMeHTa Ha BbINHPAHWE,
- §) BeprHKaabHas peaklua ocHosauua (5,0,L).

CyMMHpYS BCe 5TH CHJBI, MOXHO 3aMEHHTB HX HEKOTOPOil rophaoh-
- TAJBHOW cHioi H, peprukanbHoil cwioit V' w MoMeHTOM, NpPHIOMKEeH-

Z
11 T \a
£ ] L ¥
1 =0 e [T —d g —= l_______ _r_.__i____,hyl_
_. .."II-: .b .-_-.—L'.—-I E
- 0 I : :
CPuc. 172, Cevennée B pHAC rpe- Pue. 173, Boaee npocroe Cedenue
3 OCHEM

F
HBIME K 110600 TOMKe pacCMATPHBAEMON CTEHKH. AHAJOTHUHO HAXOLHM
W OCTajJbHLIE COCTABJAIOUIHE PABHOASHCTBYIOLICH CHI, MPHIOAEHHBIX
i DOMEePeyHEIM H MPOJAOJbHBIM CTEHKaM H K IJIATAM Hajl KOJOAHaMH.
'[lpu 3TOM BCHKHi pa3 HaJ0 HAXOAHTE BCE CHJILI, JACHCTBYIOULHE HA CO-
| OTBETCTBYIOLLYIO YACTh BOJMOCHHBA: JLI5 BEPXHEH IUIHTbI—COOCTBEHHNIH
H NAaBJeHHe BObl, JJH TOMepeuHblX H MPOAOJbHBIX CTEHOK — BeC,
‘BEPTHKAIBHYIO PEAaKUHIO OCHOBAHHA H CHJbI TPEHHA 00 OCHOBAHHE NAO-
THHBI.
" Bce Haiiiensble CHJIBl JOJAKHBI ObITh B3aHMHO YPaBHOBElEHE.
" Onpenenexiie HOPMaJbHbIX H CKaJblBAIOILHX HaNPSIKEHHA B PAZJHY-
HbIX CEYEHHSX TIONCPeuHBIX CTEHOK MIOTHHLI (CM. pHe. 171) Hamo TIpo-
UIBECTH ISl CEYCHHH CDE, FGH, IKL u 1. 4., riae nonepeuyHbie CTeH-
Ki ConpukacaloTesi ¢ NPOZOJLHBIME. JTH CeUeHHs HMEIOT BHJ rpebeHKH
(pic. 172). Tlpn onpejelieHtH 3JeMEHTOB [OMEPEIHOr0 CevYeHHs odi
foryr GbiTh 3aMmerenbl Gojlee TPOCTHIM — ceveHHeM (puc. 173), rae, Kak
I pamee , L;=2a,+Ya, ecTh cYMMapHasa TOJUHHA BCEX
flonepeuyHBX cedYeHHH KapkKaca, L — nonnas aJamHa pac-
CYATEIBAEMON CEeKIIHH Kapkaca, —BbICOTa CeueHHs 0T OCHOB3aHHA J10-
JHL 10 HHJKHEil NOBEPXHOCTH BepXHeH MiHThl, d — TOJUIHHA BepXHEH
IHTEE B AAHHOM CEYeHHH, H3MepseMas N0 HOPMaaH K [JIMTe.

11 1. 0. Auecison 161
E



HOns cevennit CDE, FGH v 1npoYnx mHepeuHC]EHHbIX Bhllle' HAZ0
YCTaHOBHTEL TOJIOKEHHE HeHTpaibHO# och {(cm. puc. 171) u BEJIHYHHY
MOMEHTA HHEPUHH OTHOCHTEJLHO STOH OCH, Jajlee MPOCYMMHPOBATH
YCHJIHA, NPHJIOMKEHHBIE K KOHCTPYKLHH JieBee paccMaTPHBAEMOro ces
YEHHA, HAHTH HOPMaJbHYI0 cHay H, CKanbIBAWOWYW cHAy N o usrn-
awouuii MoMeHT M AJA KakAOrO M3 paccMaTpHBAeMBIX yCHJHil, Tor-
Aa HanpsXxeHHe B J0Ooil ToOuKe cedyeHHa HAlIeM no thopmynam: ]

M

rae:

fi— cyMMa ropH3OHTaJIBHBIX CHJI, NPHJIOMKEHHBIX K JICBOI ua-

CTH KOHCTDYKIIHH;
F — niowaae BCero pacCcyHTHIBAEMOro CeYeHHS; i
/ — MOMEHT HMHEPUHH CEYeHHS OTHOCHTEJBHO HEHTpanbLHOR
OCH; ;
M — MoMeHT Bcex cHu, NPHIOXEHHBIX K JIEBOH 4acTH KOHC ‘
PYKUHH OTHOCHTEJBHO OCH, NPOXOAAIIe uepes UeHTp Td-
HECTH pacCMaTpPHBAEMOTro CeyeHHS: :
& — KOOpAHHATA CeYeHHs, OTCYHThIBaeMasi BBEPX OT HeHTpallh-
e HOH OCH CEeYeHHA: _ &
N — cymMMa BepTHKANbHLIX CHII, NPHIOXKEHHBIX K JieBoi 4acTi
CeYeHHH; :

S— cTaTHueckHil MOMeHT yacTH CeYEeHHS, OTCeKaeMoii maH:

HEIM pa3pesoM, B3fITbIH OTHOCHTEJbHO HefTpajbHOH ool

CeyeHHS; '

— TOJMIIHHA pa3pesa, MBICJEHHO OPOBEAEHHOTO B Mg

AJ15l KOTOPOTO HAXOBMM <. 3
YNOMAHYTHIE paspessl CHeAYET AeJaTh FOPH3OHTANLHO TNPH HAXOM-
ACHHH HATPANKEHHA T B CTEHKe, H BePTHKAJIBLHO — MpH HAXOHICHIH
3TOTO HanpsxeHHa B nofcke. Hanpsamenus T cocrasaswTt B MJI0CKO-
CTH CeYeHHS MJIOTHHbI MOT(
CKAJIBIBAIOILHX  HanpsxKenuik
. |NOKa3aHHbI# Ha puc. 174,
ven 7@ Ecnn - roMuuma - pepxHel
MJHTBl d He CJAHIUKOM Majd

[0 cpasHeHHIO ¢ ) u d (410

Puc. 174. Craawmpaowmne Hanpsxenwa npH  BCerga ﬂﬁEtHEHEHﬂ}_ ;T ::_.
nonepedHoM Harube MPAKEHHe [JOCTHTAeT MaKCH:

MyMa Ha HeHATpaJNcHOH oOcH

CevyeHHs, rie ==—*J—;—r. B nmporeHOoM cayuae wanpsmenue t JAOCT

bk

f

1

raeT MaKCHMYMa B BEDXHEH IJIHTe BO3Je OMHON H3 MOMEepPeyHLIX CTeH
MIOTHHBI. :
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' - Tlostomy no opmyJe:
2 : <

T:.._-— B

| b

 cJeayer ONpeenHTh HANpSMEHHe T HEe TOMbKO IJifA TOHEK HeHdTpalb-
| HO OCH, HO H JJIA BCeX TOUYEK BepXHeH MJIHThI, FA¢ OHa conpHKacaertcs

| ¢ OfHOA W3 TIOWMepeuHbiX CTEHOK KapKaca.
" Hanpsukerns ¢ [IOCTATOUHO HAWTH MO (QOpMYJE:
g ; H M
" e =
f F i

L
e .

b IS KPalHHX TOUEK CeueHH#, KakK rauboJee YIAJEHHBIX OT HeMH-

- JTHIL
' HMEeM #HaH-

. gpausroii ock. CJe/loBaTeJbHO, BHHU 3 Y € edeHHH
‘Gospumine m3rnGaoUHe HANPSAKCHHL
" [lpusencrubiME (OpMYJIAMH JIMMATHDOBAHA naouianp F, T.e. NHMH-
" pupopana cymma A TOJNUWMH BCEX MOMEPEUHBIX CTEHOK Kapkaca.
BC toukn 3penHd paGOTH MPOAOJBHEBX CTECHOK
' Hajgo CTPEMHTHLCH K. YMEHbUEHHIO npoJaérta mpo-
OibL X CTeHOK, T £ K YBEAUUACHHUIO yucaa mo-
. mepedHbLIX CTEeHOK.

-

X

¥ MYy KOJOALBI IJIOTHHLI MOJyHaOT BBITAHYTYIO (QOpMY IO Ha-
| MpaBJEHHIO TeueHHA BOALI B PEKE.
. [IAHTH pPACCHHTBHIBAWTCHA HA JEHCTBHE nonepedHoil Ha-
" [pY3KH, COCTOSILIEH H3 JIABJCHHST BOABI H coGcreennoro Beca. Jlas mpo-
| cToThbl pacuera HepaBHOMEPHOCTh HArPy3KH BOOOH HMCHOpHpYeM, TpH-
| BHMas HATPY3KY pacnpelefieHHOH paBHoMepHO (oiHOKa JoCTHTaeT 15%,
. HO He B 3amac NpOYHOCTH, 2 HaoGopoT), MO3TOMY TOJMUHHA
"QNJAHTH B mnpoJaeTe Gepercsi MOCTOAHHOH BO H306e-
.\ KaHWe AanbHelWero HakoMmJeHHA O H 6 o k. [Iponers
" g u b nnur (puc. 168), sajenaHHbix Ha ONOpax, Gepem B CBeTy C yue-
. TOM HX JefCTBHTEJ/bHbIX pPasMepos. Pacuer segem no crnocofy Mapky-
_ ca. PacuerHbie Harpy3kH HCUHCJAIOTCA MO thopMyTam:
ht

| 9a=9 Ziipr

& at
g qb q ﬂ-t T
| [Ae ( — WHTCHCHBHOCTb DPaBHOMEpHO pacnpede/eHHOl HarpyskH.
* MosenTsl B npoJieTax paBHbL: \

4
&

a
Ma =g nTri L

o4

"'HL =
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rae: : | Y

e D . - qth?
18 a*+¥&*
B NIOCKOCTH 3afesKH MOMEHTbI PaBHBI: - Lot
; a* - '
M a= _f?aﬁ . - &
H
: b*
M -t"-__- “"qﬁﬁ_ z

[lpy Tovimimue manrst b — #MeeM MOMEHT CONMpPOTHBIEHHS-

1A h? o
¢ ol STt
w 6- 6
H
sl G
AT T
lMepepesnBalomie CHibi paBHbI: S -
X a
V ﬂ Qﬂ_r- gﬂ "
4 "
¢
,// ___5%
Z 1, Q=-75 |
{x CKaJbIBAIOUIHE HAMPHAXKEHHT PaBHbLI: >
- ST
S
H
=z S O
L‘g,_" R e BT ]
Puc. 175. K pacuery CioxHee pacueT NJAHT, 3a/1€/aHHHX

HHAHCH HAOPHOH NAUTLL IO TPEM KPOMKAM ¥ CBOGOJHLIX HA UYETBEPTO

(puc. 175). Hccaeaopanne sToro  BONPOCA
npog. IlankoeBnueM nokasano, uTo MakCHMAaJBHBIE MOMEHT B NPOJNETE
B 3TOM CJyuae npﬁﬁ:mame.nhun pPaBeH:

[ Uﬂbt
'Mrmu.f > "q'ill“_ > >
Ha onopax: :
Mnn 3 qfl;l“‘b
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nepq:n&auaammaﬂ CHJIA:

le: =0 S'QHFHE .

Gupus = ﬂ 3”.,." 1,11g,—0,2 ms,

g I — PABHOMEDPHO pacnpefe/ieHHasi HArpyska OT TPeHHs CTedKH
'.':*g. HT (A% BePXOBOH CTEHKH BOJNOC/HBA HArpy3Ka I HanpaeieHa B
FIOPORY, NPOTHBOMNOJOKHYIO Harpyske {q).

Harnﬁammue HﬂanH{EHHH B CepelHHe NpoJeTa:
n.'\. % - ‘?::pu{r b

_' e Sapos = - 4 f;

H Ha onmepax:

‘ ™. ._qrr,rm.r_b_i:

“on "Ly e

- HanGoubiie CKaNLIBAIOILIHE HANPSKEHHN:

AR Tl
0,67k ~ 70 neue:

gl -

- Bo Bcem JjanHOM pacueTe BEPTHKAJbHBIH pasMep @ IJIHTHI NpH a = b
' He BJHsieT HA NporHd ee CBODOAHOrO Kpaf, Iile HANPAKEHHA A9-
aloT MaKcHMyMa.

PEI‘.':':IEI" YCTOHYHBOCTH M0JOr0 GETOHHOrO BOMNOC/HBA BEgeM € yde-
f CHIbi Beca GETOHHOrO Kapkaca, Beca BOIbI HAJ HHM, CHJbl Sy MOX

PyEaaMentom BepxoBoit manthl (S, =0,6H), cuael S, B ran&nHTanh-
HOH CABHraiouled CHJbL MpH l-mst:mmieure TpeHHa f=1ig ¢ (pHc. 176).

b 8L

o
i gdnd -

fodewrBa neerywe

Puc. 176. TopHaoHTaALHOE AABACHHE Ha NAOTHHY

l'lpu Hanopax go 5—06 M ocMOTp noJioH 4yacTH MAOTHHBEI HEBO3MO-
| H3-33 OTCYTCTBHH BHYTPH RJOTHHLI JOCTATOYHBLIX rabapuToB. 3AeCH
nr 2C000pasHO 3aceiNaTe MOJAYI 4YacTk rPYHTOM. PoJb 3achinks — ycu-
JUTH CONPOTHBJIEHHE NAOTHHEI caBHry. ConporHBnenwe R sachinku
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CHBHFY onpepejserca no smiope (puc. 177), KOoTOpyio HAZO HOCTPONTH
OTHENBHO JMA KaXJAOro KOJOAUA NOJON MJIOTHHbI, B3AB CPEAHIO t_'.:rys"i

Ta), H NPOCYMMHPOBATh Pe3yJbTAThI.

6HHY KoJoaua A0 NMOACLIBEI NMJOTHHBI (HO He 00 nogoluBsr dyHoaMeH- %
KosduuueHT yCcTOHYHBOCTH NJOTHHBI HA CHABHI:

3
(EP—S,)f +IR !
K= F ' -_

roe L P— cymma BecoB GeToHa H BOJALI HAJ HHM,

HMcnonpsya 3ackinKy Kak cnocol yBeJqHYeHHA YCTOHYHBOCTH NAOTH-
Hbl, MOJyuaeM sKoHoMHI0 B Gerone. Ilpu nanope B 11 M poJib 3aCHINKH B
yeTONUMBOCTH NJOTHHBL OTHOCHTeNbHO MaJda (15—20%), Ho ¢ yMmems-
HIeHHeM Hanopa IJIOTHHBEI POJIb 3achkiNKH GhICTPO BospacTaer. PuabTpa-
HHOHHBIH KOHTYp naoTHHL CeHkoBa BecbMa OGJH30K K KOHTYpY Ne 47
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Puc. 177. ConpoTHBieHHe 3acCLINKH CABHCY

6H BbISHIBAET HEJOHCNOJb30BaHHe Beca GeToHa B paGore naoTHHH. Kag
NOKasajH 3KCNEepHMEeHTaJbHble HCCJeOBaHHA, B 3TOM CcJyuyade MOMKHO
NPHHATE NafeHHe Hanopa Nno 3aKoHy NpsMol, cunTas mo obTexacMoMy
Kourypy. Ilpy HH30BOM mnyHTe BOJa B KOJOAUAX TOAHHMETCH,
YMEHBIUHT BeC 3aceiKH H GeroHa H GyjierT NaBHTh CHH3Y BBEpX, Ha
BEPXHIOI NAHTY B MpoJerax NJIOTHHbL, VMeHblUIas AefiCTEYIOIIRA Bet
COOpYKeHHs. beToOH H 3ackinka OyAyT HeLOHCNOJL30BaHbI, OIHAKO HaB-
JIEHHe Ha OCHOBaHHE COXPAHHTCH HE3HAYHTEJbHBIM.

[Tonanobutes’ apMHpoBaHHe NJOTHHBI NPH Hanopax Gojee 8—9 M.

Bezapmaryprblii mOAEIA GeTOHHLIH BONOCIHE C 3aCHINKOH KOJONUEE
FDYHTOM M ¢ OObIYHEIM HH30BLEIM IUAYHTOM HOCHT HA3BAHHE NJIOTHHE
Cenxopa, no HMeHH aBtopa naotHeHet (1934 r.). B naoriHe CeHxoBa
poJb  3aCLINKH B YCTOHYHBOCTH COOPYXEHHA npm Hanope B 11 a°
Aocrturaer auwb 15—20%, Tak Kkak sachnOTKa B3BeWleHa B
sope Mexay Tem aas nosoi NIOTHHBL BBITOJHEE NPHMEHHTH OfHHE
EePXOBOH IIOYHT AJA  YCTPaHeHHA B3BellHBaHus OGeroHa, 3acHNKa
e B 3THX ycNoBHAX OyAeT HCnoJk3opaHa Ha 759 Gonee sdibek-
THEHO. .

Tabauua 20 nokaswmBaer BjHAHHe GeTOHA H 3aCHLINKH Ha YCTOHIH- |
BOCTh MJIOTHHE CeHkoBa Hanopom B 11 M, T. e. NIpH HAJAHYHH HH3OE
HIMYHTa, a TaKMe 3Ha4YHTeNbHO Oojee BLIFOAHYIO KapTHRY [PH
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3achnkH (puc. 178).

- HOoce QHJBTPALHOHHOIO KOHTYPAa B BEPXOBYIO YacThb MJAOTHHBI C BHIXO-
- AOM QHILTPAUHOHHOH BOAbLI B HHXHHII 6bed), ¢ yaaneHHem H3 npoexTa

TaGbanwa 20

HeficTeywmne cuab

ITaoTHHa no
npoexty Cen-
KOBA C HH30-

MaoTHna ¢ pepropum

ik 5 -.'--;—'i,--ln.- 'p-‘___ﬁ

BEIM WINYH- IMYHTOM T
TOM T
- Caeurawwas ceaa S594 594

NpH raiie-| npu 3a-
peax CHNKE
Bec OeroBa . . . . . . e e 2907 2810 2007
- Bec sonwm wWan manopuoit rpambo . . 564 564 " 564
~ Bec Guuka ; i 230 230 230
Bpeanas cuna S—E;,J.—Sﬂ =920+ 380 . . 1300 S =380 S, =380

ConpoTHpienne 3ackilKH CIABHTY NpH 7 a
£ = 175 — 300
Kosguuuent veroiiumeocTH Ha cuasur . . 1,65 I 1,80 2,35

Orciona BHAHA SKOHOMESA, NoJyyaeMmas B GeToHe OT NPHMEHEHHHA
BEPXOEOro IINYHTA B KavecTBe (HABTPAIlHOHHOIO KOHTYpA.

Teoguns
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Puc. 178. PauHoHaibHuH noawid OeToHHLI BOAOCIHB HanopoM

B 11 M

Beilie Gblio ynoMsHyTO, YTO NEPeXojl K KOPOTKOMY HH30BOMY HITLyH-
TY BMECTO NJIHHHOTO BEeDXOBOTO NPOAHKTOBAH BO3MOMKHBIMH 3aTpYAHE-
HHSAMH JJ11 3a0HBKH IUMYHTA AauHoi B 6—8 M uaum Gogee. Qnpako
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BMECTO TAYOOKOI'0 OAHHOYHOTO BEPXOBOrO IWMYHTA BIEPedH [IIOTHHbL
JAErKo CO3AaTh MOHYPHBIH (DHJABTpauHOHHLI KOHTYP Ne 3 uau Ne 4 ¢
GoJiee KOPOTKHM LUMYHTOM, € BLIBOAOM NpodHAbTpOBaBUISiCH BOAL B
HOJIYH0 HACTh IJOTHHBI, YTO NOJHOCTBIO 3aMEHAET BepPXOBOH HINYHT.

Famapa XXIV
: JAEPEBYIHHBIE PA3BOPYATHIE BONOCJIHUBSI

HepengHuble BOLOCJAHBEL C MMOPOTrOM, 34JOMKEHHBIM HHME HIH He-
CKOJMIBKO BbIIUE MEKEHHEro YPOBHS BOAbI, #BJAIOTCH BecbMa pacnpo-
LrpaHLHHmm THIIOM BOJIOCJ/IHBA, JABHO H3BECTHLIM B MPAKTHKE CTPOH:

eNLCTBA HA BOJHBIX MYTAX Halefi CTpaHbl, a TAKMXe Ha pexax npys

|
!
|
r
|

i |
1
| i
e | ) A

Aonye | Ladobou
loxsoneiy  Aoporedony Bododousbiiy
LHTYHT LITYHT LUYHT

Puc. 179. Mpoduas dawotdera AepeBAHHOH MAOTHHLI

yCTpOHCTBE CEJBCKHX MeJbHHLU. DTOT THI Bojpocauea (puc. 179) xapam.
TEPH3YeTCHd TEM, UTO COMNPOTHBIEHHe BOAOC/]HBA CABHrY ofecneyHBa
CA cRafHLIM OCHOBAaHHEM, K HacajJKaM KOTOPOTo NpHKpenisercH HEII[:I-D-'
HULLaeMblii AepeBAHHBIL 11041, 3

HamoGnennslii B cTapol pycckol npakTHie ¢uioT6eT COCTOAJ H3 Ha-
KJIOHHOTO -a:rmH}pa:ar Bu.unﬁuﬂ CHBA H. pucOepmeul. [Tocnenusn COCTOA: &

HHIO KaMHedl B TPYHT. -

[Toryp, Bomoboi 1 cAHB COCTaBJAJH AepeBAHHYIO 4YacTh (.IOTOETa,
K KOTOPOil C BEPXOBOH CTOPOHbI NPHUMbIKAJ TJIHHAKbIH Y4aCTOK, MOKpPLI-
Thlli CBepXYy ABOMHON MOCTOBOI. '

Hassauenune noHypa — npegoxpaneide Bogao6os oT ynapos Tons-
KOB H IJIABAKIUHX NPeAMEeTOR, a TakKiKe VAJHHeHHE NyTH (HILTPaIHH,
JaKaHYHBaBLIErOCH BD.ﬂ,ﬂﬁDﬁHﬂﬁ YaCThiOo: CJAHBHAS 4acTh yCTpaHBaJach
1POHHIAEMOI, 3aTIOJAHEHHOI KaMHeM Mex/Jy CBafMH, TOI'/ia KakK MOHYp:
H BoZoGol 3anoAHANHCE MAaJONPOHHIAEMBIM PPYHTOM. [Ips sToM yer-
pauBajuCh TPH INYHTOBLIX paja (MOHYPHIf, Kopoaessfi H BofobGoluul),
4 B KOHUE C/IHBA — CIVIOWHOH PSA KPYLJbIX cBafl A4 yAepXanH# Kam
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HA B CMBHON wacTH Mexay cBasmu. Takum oGpa3oM, HENPOHHIAEMbI
KOHTYp MMEJ TPH UIMYHTa, 4YTO, C TOYKH 3pEeHHHA CoOBPEMEeHHOH TEOpHH,
He spasercst LenecooGpasubiM. Bosee Toro: noj BogoGoeM HeHaGexHo
HOSHHKHOBEHHE (DHILTPAUHOHHOTO AABJCHHSA, KOTOpOE B NpaKTHKEe Hac-
0 [PHBOAWJIO K TOLHATHIO BOJOH MOJOB BOAOOOH. '

" HNanee popoboiitnas uacts npy pabore MIOTHHBL MO HAMOPOM HE-
PEAKO OTPLIBAJACE OT TMOHYPHOH, 00pasysi B CTHIKe LIeJb. s GopbOni
‘¢ STHM ABJEHHEM B JAJBHEHIIHX KOHCTPYVKUHAX NMOABHAHCH CKBO3HBIC
noael Bono6Os U MOHYpa H3 Gpyches, NepepesaniiHx KOJoAy-——UIAnKy
KOpOJIEBOTO LIMYHTOBOTO PHfa, HA3LIBAEMYIO cpaxBaymom.

.~ Mexny TeM, Clefys COBPEMEHHOH TEOPHH (DHILTPALHH, LOCTATON-
KO IPORKTHPOBATD HerpoHHILaeMElil KOHTYp dunoTGera JHIbL NpH ABYX
WRYHTAX H HENpPOHHIIaeMOM TOPH30HTAJBHOM (HJH H3KIOHHOM) TIOHY-
" pe, BOAOGOIHYIO e H CIMBHYIO uacTH dunotGera cleayeT NMpOeKTHpPO-
'BATHE MPOHHIAeMBIMH, C 3arpy3KOH KaMHeM, 4TO ocBoboMAaeT 1101 BO-
0005t or (UILTPALHOHHOFO NABJeHHs Ha Hero. Takoe H3MeHeHHe He
YXYAUIAeT QUIBTPALKOHHEI KOHTYP, HO YiydllaeT paGoTy nIOTHHbL.
B npaxTHKe OGBIYHEO ABJAEHHE OCAJKH PIHHSAHOK 3arpysku uiorGera
| | paccTpoiicTBA MOHVPHOTO 10Jia, MO3TOMY NPaBHibHee NMPOCKTHPOBATH
NAOTHHY Tak, 9TO6b! OJHH KOpOJeBbIH MWNYHT Obl JOCTATOYEH AJIf
" foramenus siBjeHHs GuabTpauud. Jlasm 3TOro BeIXOAHOH TIpagHeHT

= ;— =1 poqxeH GBITh MeHee rpajgHeHTa #, NONMYCKAeMOro ¢ Ko3-
~ unmenTom sanaca K = 2. [puurra HeyNOBJETBOPHTEJBLHOCTH HOJIOB
| jonypa KAk HENpPOHHIAEMOTO YYacTKa JIEHT Npexje BCero B 1po-
* pube DOCOK MOHYpA MPH MpoJere HX MeXAY HAcaiKaMH-OlNOopaMH OKO-
. g0 AByx mMeTpoB u Gosee. Mexay TeM MOHYpP BbijeplHBaeT B nmepsoe
. BpeM#, MoKa (GUILTPAHOHHAS BOIA NpPH MOMHATOM Hanope eule He Nno-
| ja CHE3Y [0 TOJIOB NMOHYpa, BeCcbMa 3HAUHTE/bHbIH Hamop, Tpebyio-
" i ropasgo DoJiee YacTbIX HACANOK, UeM 4Yepe3 [pa MeTpa (HampHMmep,
~ 4epe3a OJIHH MeTp).
Utolbel obeceudTh MJOTHOCTE MPOKOHOIIAYEHHLIX MOJIOB IMOHYpa, He-
" 06X0QHMO OrpaHHYHTL NPOrH6 HX B /50 MPOJETa TMOJNOBBEIX NOCOK.

Hanee HeoOxoguMo uaberaTh NepecedeHHi NMOHYPHOTO H KOPOJEBOTD
| [OYHTOB UINYHTOBHLIMH PsAfaMu GBIYKOB H YCTOEB, YTOGLI MOJNYYHTH Pa-
| IHOHAJBHBI NJAH WNYHTOBHIX JIMHHI NMAOTHHH II0 CXeMe, NMOKa3aHHOH
" ga puc. 180. B nepeceyenusix, €CIH OHH HMEIOT MECTO, paHbile CTa-
BHJIHCH (DUTYPHBIE JlepeBAHHBIE CBaH, KOTOPble OMBITOM CJIy¥ObLI UX MOJ-
HoCThio 3a0pakoBaHbl: OHH He ofecrneyHBalOT NJIOTHOCTH COMNPAXEeHHA
wnyHToBbIX JuHHE. TlpH 3TOM HAgO NpPH3HATH, YTO NpOCajAKY MOHYpA
" [OJHOCTLIO IPefOTBPATHTL TPYIHO.

Heboasmaa BeICOTA CBaf MAOTHHBI HAA FPYHTOM, obecrnedHBalomias
QML He3HAYHTENLHYIO Ne)OpMaluHIo TJOTHHBI, Malibli MpPOJIeT HOCOK
" [IOHYpa H TILATEALHOCTbH YCTPOHCTBA COMPAMKEHHH [OHYpPA CO LUNYHTA-
| MH [O3BOJSIOT paccMaTpHBaTh (oT6ET Kak ABYXUINYHTOBYH (PHALTPA-
LHOHHYIO CXeMY, YTO ONpelefseT MeHbUlyl rayOuHy 3a0HBKH IUNYHTA,
yeM B ciyuae, KOrga Lenocrb MJOTHAbI OOecneYHBaeTcsd OJHHM KOpoO-
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IIpy BO3BEILLIEHHH NOPOra IVIOTHHE!I Haj IPyHTOM nedopMmanus CBaik
noj MAeiicTBHEM TOPH3OHTAMBHLIX CABHIAWUIHX CHJI PE3KO BO3DACTaer
(NPHOTH3HTENBHO MPONOPUHOHANBHO KyOYy CBOOOAHOH BHICOTEI CBai).
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Puc. 180, llaap WNyHTOBWMX PAAOE NAOTHHE

Auanoriudoe spjeHHe HaGmioaaem npH nosBbilierud Hanopa. Orciona —
CTpeMJeHHe K KO3J0BOH KOHCTPYKIHH CBaHHOro OCHOBaHHA B0oj0GOf,
Aaiolieli MEHHMAaJBHbI rOpH3OHTaAbHEI nporu6 (puc. 181), kpaiiHe xe-
JaTeJeHBIH H [JA HcnpaeHoH paGoTel Kopodesoro wnysta. [lpn Boco-
T€ Mopora HajJ TPYHTOM CBBILE OJHOrO Merpa 4acTo NpHMeHAeTCH
CBaliHO-psKeBBll THN BOAOCAHBA, y

Heobxogumo moayepkHyTh OCOGEHHOCTL AEPEBAHHON  NJIOTHHEL:
OHa He paccYHTH BaAeTCd HAa CABHTrawuymlo cHay
daBJeHHSA JdbJa: JaBleHHE JbBJ3 BOCIPHHHMAETCH JI€AOpEe3aMH,
vCTpauBaeMEIMH BhepeiHd NJIOTHHbI. [laBaeHHe BoAbl HA NMJOTHHY Nepe-
JlAeTCs Ha IMTLI, OT LIHTOB HA CTOiHKH, paccraBieHHble uepe3 0,80—

Towyonsil Norgredory
LITYNT WHT

Puc, 18], ®10T0€T ¢ KO3JOBWMMH CBaAMH

1,50 M oana ot apyroifi, ot ¢ToeK Ha ¢aTOeT H BepXHHH NPOroH, a oF
NMporoga Ha ObLIYKH. R

Crofikp nJjoTHHE GeIBAIOT CheMHBIe HJH nocrosHHbie. Tlponers
MEXINY CTOHKaMH NepeKpeBaloTeA wWHTaMH, OnepauHHu no MaHeBpHpO-
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'BAHHIO IMTAMH MPOH3BOAATCA C MoOcTa, Hayuwero ¢ Gepera go Gepera.
~ Mocrt mMoxer GbiTh He3aTONJsAEMbIfi BO BpeMsi NaBOAKA HJH NMOABEPralo-
HEcs 3arongedHio. B nocseaHeM cayuae Ha BpeMs Npoxoja naBojka
~ ero pasGHpaloT.

- B sakawuyeHHe OTMETHM, 4YTO IOPH3OHTaJbHASA, cABHrawouas ¢mor-
: ﬁer CHJla pacnpelefigeTcd MeM/1y WNYHTOBLIMH pALAMH H cBafAMH Npo-
OPUHOHAJLHO MJIOWIAAAM HX TNONEPEYHOro CEYeHHH. ITO NOJOMEHHE
" BEPHO JHIUBE B cayuae obecrnedyeHHs B KOHCTPYKIIHH COBMECTHOH paGoThl
| CBaii pasJHYHOro NOMEPEeYHOro CeYCHHs H IUNYHTOBbIX panos. CoBmect-
" Haa paGoTa CBad H IIMYHTOB JOCTHraercs YCTPOHCTBOM MapHBIX CXBa-
' TOK, CBASLIBAIONUIHX cBaH, B oco0eHHOCTH B YPOBHe noaolusbl GaoThera.
jB pallHOHAJBHO COCTABJEHHOM NPOEKTe NMPOrHb KO3JOBLIX ONOp B FOpH-
| S0HTAJBHOM HanpasJeHHH oObluHO papeH Y4—1/45 cM, 2 OJIHHOYHBLIX CBAH
g (pn o1CyrcTBHH KO3eNM) — B TpH-ueThipe pasa Gonee. 30 MoAYep-
kuBaeT GOJBILIVIO BHIHOCJAHBOCTE (PJIOTGETOB C KO3JOBLIMH CBAafMM, le-
\ JiecoofipasHbLIME jlaxe W B TOM CJyuyae, KOrja NOHYp He paccMarpH-
~ BAlOT Kak NpPOTHBOMHILTPALHOHHYIO Mepy.

FnaBa XXV
3ATBOPBI NJOTHH

Bonpoc o 2aTtBopax NJOTHH H3JOMEH HA PYCCKOM A3bIKE OYeHb NMoJ-
~ pobHo 3a roabl ¢ 1925 no 1940 (Anucumor, Bepesunckuii, I'e6enb, 3a-
~ mapus, Kanunosnu, Kynbka). OcoGeHHo yAauHO H3J0MKeH BOmpoc O 3a-
- 1Bopax B Tpyae npod. Kanuuosuya — «lllnmoszosanne BOAHBEIX nyTeiis,
- uapanaa 1940 ropa. BuGaHoTeKH BCeX BTY30B H MPOEKTHBIX KOHTOP
. CCCP pacnoaaraior 6Gojiee uemM AOCTATOYHONH JHTEpaTypoii no 3arBo-
~ paM, BCJEACTBHE YEro HeT HHKAKOH HamoOHOCTH B HACTOfllee Bpewms
. BHOBb BO3BpallaTbCA K STOMY BOMpocCy.

‘ HoBoe ocpellleHHe MOJYUYHI JAHUIE Bonpoc o paGoTe H KOHCTPYKLLIH
. KpHILEBHAHOTO 3aTBopa (maxsepa).

Kpuiesuausiii 3atsop ussecren B CILIA nourn cto ser; TaM oH noj
Hd3BdHHEM ﬁE-])TPE]'[H C NepeMEHHbIM YCIIEXOM NMPHMEHAJICA NMPH BLICOTE
" HajJi MOpPOroM BOJAOCJHBA A0 O M H Nponerax adHHOH no 48,60 M. OpHa-
" ko GOJBLIMHCTBO -3aTBOpPOB-OepTpenos pabGotaer npH raybfHHe HA NOPO-

. L
- re f,=2-+-4 M npH OTHOUIEHHH 77 =2 4+ 13,50.
" &

:. IloneiTkH yBeJHYHTL 5TO OTHOUIEHHE He HMEJH YyCrexa: 3aTBOpH
. jIepeKalliBaJHCh.
o B Espone stor THI 3aTBOpa He MOJYYWJ NPHMEHEHHS, TAK Kak mep-
. BEIH JKe BLICTPOeHHBIH BO (MPaHIHK 3aTBOP OKa3aJiCA HeyHauHuIM, a co-
~ OpanHeie OoJiee nogpoGHLie cBefeHHs o6 3TOM THME 3aTBOpA NOKasaJH,
- 4TO yenex paboThl 3aTBOPA 3aBHCHT OT MHOTHX MPakTHUECKHX AeTanei,
H3BECTHLIX JHIIE ONBITHLIM B 3TOM OeJie CTPOHTEJsAM.
- B 1914 roay mseiinapckaa ¢upma [IyGep-Jliotn BHAoH3MeH:Ja
KOHCTPYKILHIO, o6ecleude NoJHYIo onpeaeleHHocTs B pabGore 3aTBopa M
IIOBLIILIEHHYIO YCTOHUYMBOCTH €ro NpH Pesko YMeHblIeHHOA notpebHoii
~ lnipHHe dunotlera, BeAeCTBHE Yero BHAOH3MeHeHHbIl 3aTBOp, HOCAUIHIA

171



HAZBAHHE JaxBepa, HAlNeN IIHPOKOe [PHMEHeHHe HA NOBLIIHEHHOM rpef-
we popocnnBa (puc. 182—I184). B Hacrosiuiee Bpemsa Geptpen cosep-
IIEHHO BLITECHEH NAXBEPOM, KOHCTPYKUHIO KoToporo dupma [yGep-
JlioTi, npofo/KaeT NOCTeNeHHO YAYYIIAThH M0 Mepe HAKOMJCHHS OlbiT-
HEIX NaHHBIX MOCTPOiKH 3THX 3aTBopoe B Espone, 8 CHIA H B Kojo-
Husix (Hanpumep, B Tonkuue).

Haxsep naer BO3MOXKHOCTL GbicTpelillero neonycKa nNaBoJKa npd
OesorkasHoi pabore. CHalmeHHBI aBTOMATHUCCKHM VIipaBJIeHHEeM, OH
rapauTHpyer GbLICTPOE i TOUHOE PEeryJHpOBaHHE NMOAMOPHOTO TOPH3OHTA.

vneodrENyR 20T-
Jorom

00 D 0 O |Pewewesve ons

Huzroloe nanorwe

i

Feonmsilnod wovar

- Puc. 182, Cxema nonepeuHoro pa3pesa aaxsepa

Korga sarsop HaXoAHTCsl B YPABHOBCIMEHHOM COCTOAHHH, TOPH3OHT
BOALI B KaMmepe CTOHT npHOJHSHTENbHO Ha YPOBHE LEHTPa TPYOLI-Mmo-
nuaska. TIpH MOAHATHH MOANOPHOTO TOPH3OHTA BOAY H3 KaMephl 3aTBO-
Pa BLINYCKAIOT H BEPX 3aTBOpa NOHHMKAIOT A0 TeX Nop, MoKa FOPH30HT
BOABI Nepe] NJAOTHHOH He YhnajerT A0 VPOBHA HOPMAaJbHOIO MOANOPHOTO
ropusonTa. C ymeHblUeHHeM IPHTOKA BOALI K ITUIOTHHE OTBEPCTHE 4
BbIMYCKA BOJBI H3 KaMepbl MOCTENEHHO 3aKPbIBAETCSH, M 3aTBOP MOCTe=
MeHHO BO3BpalllaeTCsi B CBOE MpexHee noJjoxenHe. Takum oGpasom,

HOPManbHbIH NMOATIOPHBLIH FOPH3OHT Nepel NAOTHHOH ofecleyHBaeTca pa-
‘BoToi 3aTBOpA. :

[foguaTHe H YKJaAblBaHHe Aaxpepa B Ge3MOpPO3HLIN- NePHO * 3aHil-
MAET ABE-TPH MHHYTHI, 3
Haxe oGuibHLIE HAHOCHL B peKe He OCTAHABJHBAIOT OT TPHMEHe-

HuA gmaxsepa. B srom cayuae ycTpamBaercsi cneuHaNbHLI NPOMBIBHON
KaHaa ana cObpoca HAaHOCOB B HHMKHHI Obed.
i

[Ipy orcyrcTBHH aBTOMATHYECKOTO YNpaBjleHHs OHH YEJOBEK Jeof-
KO H OBICTPO NOJAHHMAET M ONYCKAeT 3aTBOp, MJA 4ero HeoGXOmMHMO
HMETb PaSHOCTH OTMETOK TrOpH30HTOB BoAbl B Gbedax B 10—30 cm,
HHaYe NOpHUiocs Obl MpeayCcMOTPeTh 3anac CXKaToro Bosayxa. B no-
CleaHem cayqae npH npoJsete satBopa B 30 M u rnyGHHe Ha nopore
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B 3 M HYMKHO pacnojarath He meHee 1,5 m? Bo3@yXxa, cKaTOro 4o CeMH
arMocgep. |

CoBpeMeHHbIH JaxBep COCTOHT H3 ABYX NOJIOTEH, BEPXOBOTO H HH-
S0BOro, MAPHHPHO 3aKPENJIeHHbIX BHH3Y Ha (morleTe npH pacCTOAHHE
MEeXIY BepPXOBbIM H HH30BBIM WapHHpamMH okoso 2,30H (cm. puc. 183).

BepxoBoe nosioTHO COCTOHT H3 MeTaJaHYecKHX OanoK-cToek, pac-
CTABJIEHHBIX OOBIYHO yepe3 [Ba MeTpa H CHAGXKEeHHbIX HA BePXHHX HX
KOHUaX pPOMHEaMH, HEH3IMEHHO CONpHEKACAKIIIHMHCH C GankamMmH HH30BO-
TO MOJIOTHA MPH B3aHMHBLIX MepeMelIeHHAX MOJOTEH NpPH MaHeBPHPOBA-
HHH 3aTBOPOM. -

Mexny Gankamu-cTONKaMH 3ak/iaabiBalones AOCKH (Gpychs). Kap-
Kac BEpPXOBOro NMOJIOTHA He NPHBOAHTCHA B JKECTKYIO CHCTEMY, T4K Kak
TPH BCAKHX YCJOBHAX POJIHKH YNHPAIOTCH B HH30BOE [0JIOTHO, Nepefa-
Baf HA Hero gamjieHHe Bogwl (puc. 183). -

Kapkac HH3oBOro mosotHa, HMewunii B npodHIe BHI KJIIOKH (Bepx-
HHH KOHEIl ee 3arHYT), NPHBENEH B JKECTKYI) CHCTEMY ¢ TOMOLIBIO
MOLHOH noJIoH TpyGH-nOn/aBka, HAyulell mo Bcell AJHHe 3aTBOpa B
CBAPEHHOH C MOJIOTHOM B OfHO uesoe (puc. 182—184). '

Bnaropapsa tpyGe-nonnaBKy, mNOABHMXKHAR TOTPYMEHHAS B BOAY
HACTh NaxXBepa HMEeT NJOTHOCTb, GJH3KYI0O K enuunme. Jas ocmortpa
H PEMOHTa OCYWIAOT BHYTPEHHIOIO KaMepy 3aTBOpa NOCJe YKpenjeHHs
BO (unoTGeTe NMIOTHHLI KaMmoil Tperkeii cTOHKH-GadkH HH3IOBOTO [0-
JIOTHa. 3anoJIHEHHe KapKaca HH30BOTO MOJIOTHA NPOHSBOAHTCA Gpychs-
MH HJIH QOCKaMH NnepeMeHHOH TOJULIHHEL,

[lpepen noasema nosjoreH elle HEAABHO ONPeAENANCH NJIHHON 1e-
Tid, a B nocjeaHee BpeMA YCTAHABJHBA@TCS COOTBETCTBYIOLIEH KOH-
CTPYKLHEH KOHIOB IMOJIOTEH.

BuiBogbl onbiTa NPOEKTHPOBAHHA NaXBEPOB H HX SKCNIOATAIHH elle
HE CAeJAJHCh NOCTOAHHEM WHPOKHX KPYroB IHAPOTEXHHKOB, Tak Kak
gHpma ['yGep-JlioTn ykJoOHsAeTcA OT onyGAHKOBAHUS NAHHBIX  OINBITA.
Mexny Tem B paGoTe gaxeepa HMelOTCH 0GCTOATENBCTBA, OBBACHAK-
UIHE, MOYEMY MaXBEphl, KAK NPAaBH/A0, He AENAITCA NMPH OTHOIICHHH

L y
_jf—}l'_ ﬁm&lﬂfﬂ[ 20.

" J
[Ips Briycke Boakl BepxHero Obefha BO BHYTPEHHIOK KaMepy 3aTBEOp "1'
fnpHOOAHKHMaeTcsi, B cOCTOAHHHM paBHOBecHst 3aTBOpA HAa Hero JeHCT- J

W s, e i

!.

BYIOT CHJIbI: MOABEMHas cHaa TPYOH-NONJaBKa, AAaBJeHHe BOIABI H3
ikaMepel Ha 00a MOJIOTHA M [JaBJEHHe BOALI CO CTODOHBI BEPXHEro
Goeha. DTH CHABl JOMKHLI B3AHMHO VDPAaBHOBELIHBATheA. TAKOBA Hrpa
CHII M0 BCEH MJHHE JaxBepa, HAXONMAIIETOoCH B Nokoe. OQOHAKO CTATH-
HECKHE YCJIOBHA B KODHE MEHSIIOTCH, KOrja 3aTBOD MNPHXOAHT B ABH-
AMEHHE BCJCNCTBHE MOBLILIEHHA POPH30HTA BOAbI B KaMepe Ha Majiyio
sequuuny I (puc. 185). Ilo koHuaM nposiera B YIJIOTHEHHAX BO3HH-
KAi0T CHJLL TPEHHS. JTHM CHJAM NPOTHBOMOCTABJAAITCH AONOJHHTENb-
Haf NOAbEMHAA CHAa TpyObl-monJaBKa W MONMOJMHHTENLHOE [aBJeHHE
BOMB! HA HH30BOe MOJIOTHO. 3aTBOP MOMKHO TNPH STOM pacCMATpHBATh
KaK 0anky, no AJHHe KOTOPOH NpPHJOMeHa Harpyska, ypaBHOBelliH-
BAOLIAACH CHIAMH TPEHHA M0 KOHLAM 3aTBOpA. :
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Orciofla BO3HHKACT COMHEHHE B BO3MOMHOCTH YCNeIHOH pabors
Laxsepa BecbMa (oJblioro mnpojgeta. ITo COMHEHHE MOOdepKHBAETCH
H NPaKTHKON NPOeKTHPOBAHHS 34TBOPOB.

Hopediln#e KOHCTPYKUMH Oaxsepa oTAH4YAWTCHA GOJBIIHM MOMEHTOM
HHEPIHH CEYEHHHA Hﬂmﬂﬂﬂﬁpaﬂﬂﬂrﬂ KOHIId HH30OBOrDo nNooTHa, TOrCd4d
Kakx otdeabHele pefpa Haxeepa HMEHOT BecbMa YMEPEHHYIO #eCTKOCTb.

Puc. 185. Pazpes no HH30BOMY MOXOTHY Naxeepa

[Mycrs muamerp TpyGbi-nonnaska paser d. Toraa nogbemHas cuia
nonnaBka NMpH MOBLIMLEeHHH FOPH30HTa BOoAbl B KaMeEpe Ha BeJHUHHY h
pasia Ha 1 mor. caHTHMETp IAJHHBI TPYOH!.

A — Tn d-hq

rne {, — BeC eLHHHUB o0bemMa BOALI (pacuer HAa OIHH MOCOHHLIH
CAHTHMETP MJHHBLI TPYOhI). _
Caarawiias cujibi A, nepneHAHKYJIApHAHd TMJIOCKOCTH HH30BOrO [0-
JIOTHA, paBHA:
pa =Y dh coso

(cm. puc. 185),
a4 AaBJIeHHe HAa HH30BOE MOJOTHO PaBHO HA | MOr. CAaHTHMETpP mpoJera

NJAOTHHB! :
" ke
P~hy(B+ 55— ),
: S R T
rae 5o BeJIHYHHA Majnas  No cpaBHeHuw ¢ By. [Tostomy MoXHO
sina

CMHTATh, YTO Ha KaxAyio DajKy-CTOHKY HH30BOre MOJOTHA Jaxsepa
NaBHT CHJIA: -
Pp=1bhB,

rae b — pacctoauue Mexny pebpamu gdxbepa.



Hycte paxeep umeer 2n 4 | 6anok-cToex npH 21 npojeTax Mexay
HHMH. BhiaennM HH30BOE NOAYNMONOTHO paxeepa (puc. 186). ﬂT CHAbL
P, BoawHKaeT naBjcHHEe BBEPX, paBHOE:

Pr=ydhb - cosa.

ITO AdBJIeHHEe OEHCTBYET HA KamMAYIO CTOHKY, KPOME KOHUEBBIX, II¢
HMEEeM JHIb NMONOBHHY cHabl Pa. CHay TPeHHs B KOHUEBOM YIJIOTHe-
HHH HalopeMm K. Baas cymmy mo-
MEHTOB CHJI OTHOCHTE.IBHO OCH Bpa-
ILEHHsI HH30BOTO 110J0THA (CM. pHC.
185), noayuum:

KE:EB-—H(PAH | Pn—g‘—),

OTKY D2

B,
"r : q ( P’. | Pﬂ EH)
Prc. 186, Heidlcraywwne cHiawl na :

HHIOBOE MOJOTHO AAXBepa NpH YHC- . q)

e CTOEK ero 2q+1 n B
— hbl| d - COS &+ 55
B! 2B

YuuThiBaa HaJHYHE CHJA S; B wlapHupax ot coGCTBCHHOrO BECa no-
JOTHA, TTONYUHM:

™n

E S;=n|{Px+Pp)-K

ivetll
HJOH:
i “l::
DS

=1

f
rr*;ﬁb'ﬁ,l\t-- gﬂ)—n’ c:ﬂsa]‘

Hceaeposanne 3sToro }FdEHEHHH npu B= 178 cm, b =203 cm,
36 cm, n=6 (1. e. 2n + 1 = 13) na =-30°, xorna B, = 115 cu,
NPHBCJO K Eﬂi‘:ﬂ},«'lmluml pt‘:a‘yﬂh‘ra'ra'u
Cuant 5; paBHbI:
So=+27,80h, S,= 42450k, S,=+12,11k,
Sy=+27,0th, 5y=4-19,80f, S;= +0,30A

H S, =—86,014.

Crpena nporn6a TpyObl-non/@pka AocTHraer ejpunnb f=0,16/ cm,
T, e. 169% BeyHuHHLI noBblleHHsa ropuaonta. MaruGawmui  Tpyby
MOMEHT JocTHraer seauudusl M., = 133,78 bh, kreMm. Kpyrawmuii  mo0-
MeHT B TpyOGe B nponerax Mexjay OaJkaMu-CTOHKaAMH paBeH: MeXAy
Gankamu Ne O u Ne |—6Bh, mexnay Gaakamu Ne | u No 2—17,20 Bk,
mexny Oaakamu No 2w No 3—25,89 Bh, memay OHanxamu Ne 3 u
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No 4—29.88 Bh, mexny Gankamu Ne 4 u Ne 5—26,20 Bh n mexny
Gankamu Ne 5 u Ne 6—10,69 Bh. Bciony co 3HaKOM MHHYC.
L
C yBeIHUeHHEM OTHOUIEHHS H rpyGa-nonjaBoK A0JiKHa YCTPauBaThes
i
BCE JKECTUE H JKEeCTYe, YTO MOMET OKasaThCd B pAle Ciyvaen HenpHeM-
feMbiM. BO3MOXHO, BEIFOJHEe MOHTH HA YCTPOHCTBO MPOMEXKYTOUHOTO

6blyka. DTo M HabaogaeTcsd B NpakTHKe, TFAe OTHOLICHHEe H MOYTH
[ ]

Beersia  BbiAep:KHBaeTcs B npejaenax a0 20. Jlumb B NeBATH Chayuasnx
3a MOCJG[HHE MEBAThH JeT 5TOT npejen npeB3oiifeH NMPH COOTBETCTBYIO-
HleM yCHJHH BepxHeil yaCTH HH30BOTO NOJIOTHA M TPYGEI-MOMJABKA.

{»14.58)

2050 770 13 —t—e I.fﬁh—-—-]_-- Epel

Puc. 187. Npoduas naotuas na pexe [doii, B Tonkune (1940 r.)

Hopefiunit naxpep B Tonkune, na p. Jlsii, BBICTPOEH BBICOTOH Hal
, nupn;nm B 5,50 m npu npoaere 33,75 M. Tpyba-nonjaBok HMeEET

d=2 M.
' Bcero B NJOTHHE IIeCTh NMPOJETOR TPH TOJILIHHE Kejle300eTOHHbIX
" GLIUKOB MO 3 M, UTO JAaeT OTBEPCTHe MEXAy ycrosiMH B 254,25 M.
Il moBbilIeHHs Hanopa eule Ha 1,5 M no rpeGHio 3aTBopa YCTaHO-
| pJieHbl MycToTebie JKenesofeToHHble AUHKH BhicoTol B 2,30 M. Hamnop
- maotHHbl —9 M (puc. 187).

OcHoBanHesm AJs BeiGopa THna 3aTteopa Ha p. JI3f nocay:uia rui-
porpad) ee 3a pan JeT, NOKasbl BAIOLULHA, UTO B TeYeHHe OEeCcATH MeCsilen
B rojly Ha 5TOil peKe HMelOT MeCTO 3Ha4HTeJbHble MNaBOJKH, NMPHTOM
4acTo H GLICTPO HACTYNalOULHE.

F'nmaepa XXVI
MPONYCK PBIEBI YEPE3 MJOTHHY

1. KpatkHe cBefeHHs O MPOMBICJIOBOM 3HAYEHHH puil H 0 MHrpallHH HX

" Puifpl, HacelsioliHe HalUH PEKH, HCMLITHIBAIOT HeOOXOAHMOCTh nepe-
JIBHIKEHHIl KaK B MOHCKAaX MNHIUH, TaK H B LEJAX PAa3MHOMKEHHA.
. Dtu nepeiBHMKEHHs HOCAT HAa3BaHHA MHTPAaLHA.

Hekoropsie nopojikl pbl6 KHBYT Gojiee HJIH MeHee OCEAJ0, MNepe-
ABHEAsiCh B Npefeax cBoeil pekH (MecTHbie, HJH TYBOJHbLIE, PLIOH, KaK,
HanpuMep, cTepasajb, OKYHb, LLYyKa, NJOTBA, Jiell, roJasjb H Ip.) HAH
B npejenax BIMAHWA 3TOH peku (npeiycTheBble pbiOkl, BXOOAILHE 8
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yCThEBble YUYACTKH MPH BECEHHEM MOADbeMe BOJbl B PeKe, Kak, Hanpi:
Mep, BoOJsia, WOKHbBIE CYAaKH, casaH, TapaHb H Ap.). Ho ecrs poiGil,
HATYJHBAIOLIHECS B MOpPAX H 0O3epax, a JJif PasMHOMKEeHHs MOJHHMAI0-
ulHecst BBEPX N0 peKaM, WHOTAa Ha OrpoMHbie PACCTOAHHA. TH  Phik
HOCAT Ha3BaHHe MpoxoAHbiXx. K HHM OTHOCATCA: JIOCOCH, CeMra (r.e
nocock Besoro u BapeHuosa mopeii), yropb, cejbfb I0XHasd, Geaophi
GHila, Ceppiora, oceTp, Kera, ropOyiua, HeKOTOpbie CHIH H JP. 4

[110THHBI, BO3BOAHMEIE HA peKax, CO3JalOT NpPenATCTBHE JLisl MHIPas
 1HH pbi6, B OCOGEHHOCTH MNPOXOJAHBIX, HMEIOUIHX OTPOMHOE 3HAYCHHE B
CCCP u saxopsmux b pekn u3 Kacnuiickoro, Asosckoro, “lepHoro,
benoro H Bapenunoea mope. y

BoJblile BCEero BblIABAHBAETCH NpoxoAHuX pei6 B ycThax Board u
Vpana; B Kype, Asosckom Mmope u [lowe B pexkax KapeJso-PHHCKOHS
CCP, Cesepa u KoJabckoro noJyocTpoea. ]

Jlococh noguuMaercs peepx no p. Ilevope na 1500 kM, no Cesep-
noii' sune n Kype— na 600—700 km ot ycrea. Cedbib NPOXOIHT
peepx no Bosare mo Capartosa, T. e. Ha 1500 km. Jlococh meuer HKpY™
TONBKO B pekax (B MOPCKHX yCJIOBHSX MKpa norubaa Omi) ' 3axojs Bec-
HOIt B PeKH, JOCOCH He cpasy MeuyT H&pY, KOTOpas co3peBaeT B phiGe
JHMUIL K OCEHH TOFO e rofjd, a Bo MHOTHX Cay4asax JHUib [oche ro-s
AMUHOrO MpeGLIBAHHA B PeyHoil BOJe, MO Mepe NPOABHMEHHs pbiObl K
BEPXOBBAM PEKH HJH ee IPHTOKA. :

Berpedas Ha NYTH NPENATCTBHA B BHAE MOPOrOB, JIOCOCH NPBIMKKOM =
NPeoAoJIeBAI0T HX, eCJIH OHH HEBeJIMKH, H CKOMJIAIOTCA meped  GoJee
KPYIHBIMH MOPOTAMH HJIH Nepej MJIOTHHAMH, Ile HHOT/IA XHIIHHYECKH -
BBIJIABAHBAIOTCA, HEB3HPaA Ha CYLIECTBYIOUIHE 3anpelieHHs. 2

YHHUTOXKeHHe HeNpeoldo/IHMblIX MOPOroB NYTEM HX B3pLIBOB, KaKk -
NOKAa3aJ ONbIiT, Bbi3bIBAET JBHMEHHE JIOCOCS! BHIIE MOPOroB [AJiA OThC-
KaHHS HepecTHJHI B MECTaX, FIe JOoCOCh eule He OniBa. 3ameueno,
YTO B OJHH PeKH BXOAAT Gosjee KpylHble JIOCOCH, B Jpyrie — GoJjee
menkue. Tak, B Cesepuyio JIBuHy B OHery 3axoAsiT OCEHHHE JOCOCH
mo 8—9 kr, a uxHorna u ao 22 kr, toraa kKak B p. Koay (Kapeno-Pui-
ckasi CCP) uau B Bapayry (Ko/abckuil nonyocTpoB) TaKHE SK3EMILIAPLL
HHKOT/Ja He 3aXONAT: TYAAa MAYT JOCOCH BecoM A0 4 Kr M BechMa peis
KO J0 7 Kr. 4

B To #e BpeMs HeoOXOAHMO NOAYEPKHYThL, UTO ellle HeJaBHO CYIle-
CTBOBABIUMH B3rJAJ HXTHOJOrOB, 0 KOTOPOMY JIOCOCH [OJIHHMaeTcs
nJIf MKPOMETaHHs JIHIlL B OOHY (€CBOIO®) PEKY, YCTYIHJ MecTO HHOMY:
AOCOCH MOJAHHMAETCH H He «B CBOIO® PEKY, H He TOJILKO'B TY, B KOTO-
poii OH POAHJICA. _ 3

3TO MNpejcTaBjfger HHTEpec AJf INPOEKTHPYIILEro NJAOTHHY.

.HHPUMETE[HHE Jococei NPOHCXOAHT B BEPXOBBAX HJH B CpejHEM Te-
yeHHH GLICTPBIX peK ¢ rajiedHo-rpapeJdHcTbiM jaHoM. Camka Jococd
XBOCTOM BbIpbiBaeT B JHe AMKY, KyJa H BbIyCKaer HKpY, KOTOPYIO

1 I, B. Hukonweckuii, Puom Gaccejina Bepxueit [lewopu, 1947 r.
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. caMell MoJHBaeT MOJOKOMW, MOcJe 4ero caMKa XBOCTOM aaﬁpaEmBaET
. AMY raaekofi, yToBLl HKpa He crana po0bivyel pblb-XHILHHKOR.

‘ [Ipi OBHMEHHH BBepX MO pPEKe JIOCOCh MAaJio MHTAETCs, CHJIABHO Te-
PHA B Bece H B OCOOEHHOCTH B COACPIKAHHH Hpa H  Genxkos. [locae
. HKpoMeTaHHA ofeccuieBlIas pbi6a (BaJbUaKH) CKATBIBAGTCS TEUEHHEM
. BHH3 1O pexe B Mope HJH 03epo, riae OGbICTpo HaryJjHBaercs Giaromaps
~ 0OHABHOMY MOPCKOMY NHTAaHHIO,

OnpiTel MOKA3aJiH, YTO JIOCOCH, BhIJEpKaHHble B cajKe N0 CO3peBa-
| HHA HKpBLI, TaK e Xy/JeOT H TaK e CHJLHO TEepPAIOT B COJdepiaHnH
. KHPOB H GeNKOB, KAK H JIOCOCH, NMpolleiine AJHHHLIA NYThE N0 peKe,—
CAeHOBATENBHO, CHIBLI PhiBbBl VXOHAT HA CO3JAHHEe TNOTOMCTBA.

ManbkH, BbllIeJIIHEe H3 HKPbI, NpoOLIB B peke OOHH-ABAa roja,
2aTeM CKaThIBAlOTCA K MOpPIO (03epy), ride H #HBYT A0 HACTYINJEeHHA
3peSOCTH.

3a CBOIO MH3HL COBpPeMeHHBIHl JIOCOCE ycheBaeT npojenath JIJIHH-
HBIH MYTh MO peke ofHH pa3 (75% chayuaes), pexe apa pasa (209 cay-
YaeB) H eue pexe TpH pasa (DY cayuaer), nmorubas ecTecTBEHHOH
CMEPTLIO OT HCTOLLEHHS MOCJe HKPOMEeTAHHA MM OY/YuH BLIJOBJEH HA
OpOMBICHaX B YCThEe PeKH, IJleé ero BhITOLHEe H3JIOBHTh, NMOKAa JOCOCH,
NoJOHOA C MOpHA, He H3pacxoA0BaJ elle CBOHX CHJ, He YMeHbLLIHJ
CBOEro Beca H He noteps B KauectBe. BolosjeHHblfi nocjie HKpome-
TAHHA JIOCOCH-BAa b4 akK, HIH NMPOCTO J O X, HMeeT He3HAYHTeJbHYIO
IlEHHOCTH, BecbMa cJafo HAMOMHHAA JIOCOCH BKYCOM,

Yrops 3axoaurT B Hauin pekd M3 Banaruiickoro w YepHoro mopei B
BHOE JIHUHHKH, MO NYTH MOCTENeHHO Npespauiaionieiicss B yrps.

PopuBuiuck Ha orpoMHOH riayOHHe B ATJaHTHUECKOM OKeaHe, Yropb
MOCTEMEeHHO MNEePeXoAHT B BepXHHE CJOH BOJLI, MPOABHrafch K YCTbIO
pekd. Boiina B peky W MOJHHMAfAChL MO Hel, Yrops OCTAeTcss B peKe
HOArHe roabl, HHorga 20—25 ner. .

JIuuie uepes mecsATh JieT yropk goctHraer seca 0,5 kr.

C npubaH¥KeHHeM MOJIOBOIl 3peJIOCTH OH HANpPapBJAfeTCs BHH3 10 pe-
Ke, K MOpPIO, OTKYa y)e He BO3BpallaeTcsi BOBCE, OYeBHIHO, norubas
HA OONBIIOI MOpPCKOH rayOHHE.

[lyTe, npolensiBaeMplil yrpeM H3 pekH B mope, npesuimaet 8000 km
H 3aHHMaeT AC Tpex JeT H GoJee.

Haa HKpoMeTaHHs Yrope BhIOHpaeT caMylo Tenayio o6jaacth ATjaH-
THYeCKOro oKeaHa, rge Ha raybuHe 400 m Kpyraslii roj coxpaHsercs
NOCTOSIHHAA Temnepatrypa Boabl 17° (Mexny Depmynckumu u  Barawm-
CKHMH ocTpoBami, Mexay 22 u 30 rpanycaMu ceBepHOH IIHPOTEL H
48—65 rpaaycamy samnajiHoH AOJroThl).

3a Bpems KH3HH B peKax yropkb MepenoJisaeT HOYBIO MO BJAK-
HOH Tpage H3 OJHOrO BOJOEMa B APYroi, OXOTHO MeHffl MeCTO ¥KH-
TeJICTBA.

[Ipu cBoHX nmepemeLieHHAX B MpPeCcHbIX BOLAX YIrOpb MOJBL3YETCH Ma-
JMeHIHM pyueikoMm, 3abupaercs B TpyOhl, Omacaschk OXHAaKDO,
 OpHOANHMaThbCA K JeépeBY Co CBeTJNOH OKpacKOI:
. Yrops JAWOHT TEeMHOTY H, K Nepexojgbl coBepmaer
HOYB 0.
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ITH KpaTKHe CBeJeHHs 0 peifax npHBeJeHbl 3[1eCh, YTOObBI MOXHO

GLljio co3HaTelbHee MOMOHTH K Bonpocy o0 oxpaHe pbiGHOTro XOSAHCTs
Ba NPH YCTpoiicTBe MJOTHH Ha pexax. IlpuseleHHble JaHHbIE NHKTYIOT
Heo6X0AHMOCTE YCTPOHCTBA NMpPH NMJOTHHAX CHelHaJbHbIX PbIOOXO/0B,
MO3BOJIAIOUINX pbife NBHrarbcs K MECTaM ee Hepecra.

Oxpana HHTepecOB phiGoJIOBCTBA H PhIOOBOACTBA Tpedyer He TOJbKO
ycTpoficTBa pbiGOXOL0B, HO H MECTKOIro NPOBEeACHHA OXPAHHBIX Mepo-
APHATHI, B BHAE 3anpera XHIIHHYECKOro BBbIJIOBa HauGoJjee HEHHbIX

nopol piG.

2. KoHcTpyKuuH poifoX0J0B H MECTO HX YCTPOHCTEa

Koucrpykuns poifonojbeMa J0JKHA OTBeyaTh pasmepaM puiGé B

[AAHHOI peke, MOpoAe pPHI6 (ee CHJIE) H CTeleHH ee YTOMJIEHHOCTH
(MpoiiieHHOMY pHIGOI MYTH HJH OCTaBIIEMYCsS CPOKY /0 Hepecra), a
TaK¥e BeJHYHHEe NpeojoJeBaeMoro Hamnopa.

PriGononbeM oGLIYHO MpejicTaBafger co6oiff HAaKJIOHHBIH HOTOK €

aBHAxyLLleiica B HeM Bojoii. Hem GoJbllie HAmop, TeM MeHbIe [O0JIKHA
GLIThH CKOPOCTh JBHMKGHHA BOALI B HeM, 4ToObnl phifa Morjia mno HeMy
MONHATHCA,

Jlns yMeHbIIEeHHS [JIHHEI JIOTKA H CKODOCTH TEYeHHs BOJAbl B HEM
JOTOK AenaeTcs ¢ NEeperopojkaMi, CO3ZAWHMH TYpOyJeHTHOE, HO
saMel/icHHOe, TaGHPHHTHOe TeueHHe BOALI, NMPH KoTopoMm poiba eue B
COCTOSHHH MogHaTheA no Jorky (puc. 188). [lo nnune pmiGoxoma ycr-

pauBaloTcsi OacceiiHbl AJA oTAbIXa puiGbl. Hewm GoJblie Hanop, TeM da-

e A0JKHEI ObITE YCTPOEHEI MO AJHHe puifoxoaa 3TH  OGaccefinul, Onn
o6bIYHO YCTpPaHBaOTCH B pblGonogbemMax, HasblBaeMblX pPLIGOXOIHBIMH
JieCTHHIIAMH H HMEIOLLHX BHJA Nepenanop, ¢ neperopojkaMH #HaH 0e3

HHX (puc. 189).
3a pyGexom umeerca MHoro paborawimux peiGoxogoe (Ka-

naga, CLIA, llseitizapus, I'epmanus, Hopserua, finonnsa) npw wanope
no 27 M u anuHe pouiGoxoaa gmo 215 m.
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Puc. 188, Jlorok- pubaxon

Ilns yerpoiictBa peiboxona Ha p. KoaymOud npr DBoHHeBHJILCKOM
nioTHHe (Hanop —20 M) aMepHkaHubl H3pacxonosaad 800 Teic. poJua-
POB, PacCuUMTHIBAA Ha MacCOBLI CYTOYHLIH NPONYCK JIOCOCEH.

HmeroTes H 3a py6e:koM NpHMephl HeyaauHblX pelGoxopos. [lpHun- '

Ha Heynay — (opMajsHOe OTHOILEHHE K BBIMOJHEHHIO 3aKOHA, NpejH-
chiBalomero ycrpoiicteo peiboxoga (Fepmanns, llseuns, CIIA).
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B Hactosuiee BpeMsi pbiGOXO/HbIE JECTHHIb MONYYHIH OCOGEHHO?
fpH3HAHEE NPH MOCTPOiiKe MIOTHH Ha pexax 3amaaa u CIUA.
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Puc. 189. Punloxoanas AecTHHUA rHApocTaHuwi Bomuesuib

PasMepbl JIECTHHUHBIX peifonoakeMoB, npiMenaeMulx B CCCP, npu-
Bemensl B Tabs. 21.

Tabanua 21
Paamepn GaccelinoB| Paayepw BHAHE-
B CM HBlX OTBEPCTHH
Mopoga puib 0 HX HauGoOAbLLIAA & o Mpume-
JAHHA - Cay- HAHHE
IaHiEa 6 = NoBEpx-
pHHa HHa | et | AOHHBIX
JlococH, Hanna Ge :
Genopubuua, } 1o 3 |5-6|08-| B0x60 |-B0xT0 ﬁ':::.tgﬂ
Fcﬂ‘l l]ﬂ CM —"'1,“ npnx,u-
IHT
Cur, xent, Hanna ¥ TOALKO
ToOAaBA b, Eﬂpﬂq} oo 1.5 -2 2,243' e ll.ﬁ = ol) > 40 -El‘ﬁ b4 50 MOHHBIMH
MHHOTA 70 cm -275] -08 oTBep-
CTHAMH
Gce??. ceppiora, IAHHA 10
e e R R o =120 - 100> 150
Menkaa secrHas pwba, 1auHa
MR C S . e S 1.5 - 0,6 30 20 -
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Uro kacaercs BbICOTH mnepenajoB puiGoxoza H HauGOJblIe CKOpo-
CTH TEeYeHH#d, TO HX BCJHYHHBI MnpHBeneHbl B Tabm 22 (Xapues,
PriGonponyckHele coopy:kenns, 1940 r.), --

Taﬁnnia.ﬂ"-
/ Buicora nepena- | . |
O6man BecoTa CropocTh TeHE-
LIOPORLI“PED nogvema B o | 20 B Eaiﬁuax HHA B MfceK.
FIOCO0K, EYMMA . . 2 % 44 . Ho 5 M 60—70 3,30—3,50
Popens, ycad . . . . s bonee 5 M 30—40 2,30—265
beaopubuna, i
HEALMA, CHT, B Io 5 2530 2,10—2,30
cenbib, OCETP, T
CEBpIOTA, )
CTepAall, MHHOTA,
aem, cypak, } AR Bonee 5 M 15—25 1,65—2,10
Kapn, roaasab

[MosbzoBannio TabAHUAMH AOJMHO NpPEAIIeCTBOBAThH BHIACHEHHE JI0-
pon H pasMepoB pbif, NPOXOAALHX pPeKy B MecTe YCTPOoHCTBa NJIOTHHEH
i puiGoxoaa npH Heil. Jaxe xopollas KOHCTPYKUHA pui6OXofa MOMer
MPHBECTH K Heyjave, ecJiH YCTPOHTH puiBOXof Tak, 4TO BXOA pbi0bl B
Hero Oyner 3aTpymHeH.

Crpya Bonwl, BHTekaloulas H3 puifoxofa, nojxHA GbITh OUEHb 33-
METHa, Nopor X*e pelfoxona He AOJiKeH GbITh CJAHIIKOM NOLHAT, 9TOOH
BXof OBl ofJieryeH HANPABAAIOIIHMH VeTpoiicTBAMH co jHa (mocrenes-
HOEe NOAHATHe AHA KO BXOAY). ;

YerpauBath peiGOX0] COBCeM PsAOM C BONOCHHEOM He peKoMed-
ayeTcd, TAaK Kak cTpya Boibl, cOeraiollas ¢ BoLOC/AHBa, MelllaeT peibe
VBHIETh pLIGOX0M, HO YCTpPAHBATH phIGOXOMN NaJeKo OT BOJOCHHBA TaK-
e He cJejyeT, TAK KaK CKOIHBIUAsCA Y NMJOTHHEI puifa ero He 3ame-
THT, :

YrpexonoM MOMET CJYKHTb peiGonogbeM AJif MEcTHHX pbib, T.e
~ ppifoxoA ¢ YMeHBUICHHLIM YKJIOHOM, OTBEYAIOUHM BeChbMa YMepeHHOH
CHJIe MecTHbIX pbiG. OgHako yrpexon fojkeH ObiTh MJIOTHO NEPeKprIT
AOCKAMH ¢ TEMHOH MaTOBOH HX OKPAacKoOH. .

CyuiecTBYIOHIHMH PBIGOXONAMH, BLICTPOEHHBIMH € YHETOM TOPOA -
pasmepoB pei0, peiObl HHTEHCHBHO MNMOJAL3YIOTCSH, '

Ha sanonapuoii p. Tysome, B cBsizan ¢ ycTpoiicteoM Ha neit ['3C,
BLICTPOEH JIECTHHYHBIN pbiGoxon aJauHON B 53 M npH Hanope go 20 M.
Pruiboxon ofpasyer 57 cryneneii Boicotoli no 30 cm. Baccefinbl Jiecthi-
Ibl HMEIOT IIHPHHY B 3 M H AJHHY B 5 M npH rayGuHe Bojsl B Gacceli-
Hax 0,80 m. ; :

B neperoponxax wmexay 6accefiHaMH YCTPOEHBI TNOBEPXHOCTHHIE
BIUILIBHEIE OTBEPCTHA A4a Jgococd. llnpuna stux oteeperuii—0,8 Mmnpn
rayoure 0,60 . ' s
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OGpaTHbI CKAT MOJIOAH BHH3 MO peKe MPOHCXOAHT yepe3 OTKPLITL e
BOOC/NBHbIE OTBEPCTHS H uepes TypGunbl Kamsana.
TypGursl Ppencuca, B OCOGEHHOCTH MaJIOro oHaMeTpa, JABJAIOTCH

MecToM THOenH pbiObl.
3uauMTEe/bHBIE HAMOpbHI, KK MOKa3aj ONBIT, He MPenATCTBYIOT CKATY

MOMONH B HWXKHEA Obed) BMecTe CO CTPyeH BOABI.

Fmaea XXVII

HEOBXOJAMMOCTb YKPEMJIEHHS PYCJIA U BEPEFOB PEKH
BBILUE ¥ HH)KE MJIOTHHBDI

C yerpoiicTBOM MJIOTHHBI YCAOBHS paGoThl pycJia H Geperog Hero-
CPeCTBEHHO Y TJOTHHLI CYULECTBEHHO, a HHOr/a pe3sKo, MeHAITCH.

Crenedp H3MEHEHHSl 3THX YCJOBHH 3aBHCHT OT NPOYHOCTH TPYHTOB,
CTeMeHH CTeCHeHHS! PeKH IJVIOTHHOMH, OT MOJIOXEeHHs Iopora TIOTHEE 10
OTHOILEHHIO K JIHY PeKH, OT Hamopa MJOTHHbI H OT pPacXoJO0B PEKH.

B camoMm fefe, B ciaydae NPHNOAHATOrO Mopora MioTHHLL HAZ JHOM
peks obecrieueHbl MOHHMKEHHBIE POTHB GBITOBLIX CKOPOCTH TEHUeHH# B
pycJie, FApaHTHPYIOLIHE HE TONLKO COXPAaHHOCTE pycjia, HO H OTJIOXe-
Hie B HeM HaHocOB (BepxHHil Obed). HaoGopoT, eci nopor 3]0 EeH
B YpOBHe JlHA peKH, TO menaberkHoe CTECHEeHHe MHBOTO cevyeHHs pERH
BBI30BET B NABOJLOK MOBLILICHHE CKOPOCTH TEYeHHs B pycJe nepen nao-
1HHON, Tpedyloulee 3alUHTH JiHA PeKH Nepel COOPY KEHHEM,

[lofsATHE TOPH3OHTA BOAbLI CBepX ObITOBOrO, HaGiojaBlerocs B
NAaBONOK, MpeacTaBisieT OMacHOCTh B OCOOEHHOCTH TpH CBA3HLIX TPYH-
rax Geperop, Korja noreps rpyHTOM CUEMJICHH:A H cinabaa BOAOOTHAAYAE,
B ocof0eHHOCTH TpH ObicTpoM mNajeHHH TOPH30HTA BOAL, NOHH3AT
YCTOHYHBOCTL OEperos, TpelyIolIHX YKPEIJIeHH .

Tomy e crnocoGCTBYIOT OCODEHHOCTH reoJIOrHUYEeCKOi CTPYKTYpb Oe-
peros, cosjiaioline O0JeryeHHbie YCI0BUI oBpyIIeHHs HX IPH CMavHBa-
HHH HAKJOHHBIX B CTOPOHY BOJIbI MVIHHHCTBIX MJACTOB, N0 KOTOPLIM MO-
WET COCKOJb3HYTH BhillIeJiexalluil IpyHT.
~ Ilpu cnabuix PyHTax HH3KHX Geperos peKH, B 0cOOEHHOCTH KpYyI-
HOH, HMeeTcs ONacHOCTh o6xola NJAOTHHLI PeKoH, uro Tpebyer GoJib-
KX BBINPABHTENbHBIX PAa0OT 3aLIHTHOTO XapaKTepa. [TpenynpeanTes-
| HBIMH MepaMH ABJSIOTCS: HOPMAJBLHOE MOJOYKEeHHe OCH IJOTHHBEL K OCH
" pycdia peKH H 3aLIHTHbIE LIMNOPhI, npeaoTBpaLlaloniie BOSHHKHOBEHHE
TEYeHHIl, napajjeibHbiXx OCH IJIOTHHBL [TosToMy caMoe TNOLXOAALLEE
MECTO IJOTHHBI — 3TO NMPAMOH Y4acTOK PEeKH, HMEIOULHIi 0AHO00Pa3HYIO
CKOPOCTh W OHOOOpasHLle Morepeynble CeUCHHs Ha 3HAY HTeJILHOM Mpo-
THHEHHH Bbillle H HHIKE IJIOTHHbI.

Vakoe MECTO pekH, Ha MepBbli B3rJAl, KaxXeTcs OHEHDL BLIM'OAHBIM
A0 YCTPOHCTEA MJIOTHHLI, HO GOJiblIas raybuna Tpefyer BecbMa MOBbI-
LiGHHBIX 34TPAT, NPONOPUHOHAJLHbIX NPHOIH3HTEJILHO rae h—
ray6uHa pycsia; nmo3ToMy OObIYHO MPedNoUHTaoT IHPOKOE MECTO PeKH,
OAHAKO B TAKOM MeCTe CKOPOCTH Te4YeHHH MOryT 6biTh He3HAYHTEJb-
HEIMH, BBISBIBAIOIIHMHE OTJIOXEHHEe HAHOCOB, 3aTPYAHAIOLIHX npH 3KC-

JI0aTAlHH TIOTHHBL ZOCTYN BOAB K B0OA03a6OPHOMY COOPYKEHHIO H B
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KaHajJ. Moryr nosiBHTbCS OCTPOBA € BOIHHKHOBEHHEM KOCHIX TeUYeHHI
CaMpiX pasHoobpasnbix HanpasJiennii. [Tostomy npuxomutes cooGpaso-
BATBCA C HAa3HAYEHHeM NJAOTHHLI, YCJAOBHSMH BOLOMNOJb3OBAHHS, MOJ0-
MEHHeM Nopora NJCTHHLL H e¢ HalopoM.

Eciu pexa nporekaer B HH3KHX H JIEPKO pasMbiBAEMbIX TPYHTAX Jio-
#a H Geperos, NMPHTOM IIPH H3BHJIHCTOM HANPABJEHHH pycJia, TO Onac-
HOCTH 06X0Ja MJOTHHBI PEKOH pPesKo BospacTaer. 37ech HALO CTPEMHTE-
CA TOCTPOHTL BOAOCJHBHYIO IVIOTHHY Tak, 4TOOb B HAHMeHBIUeH crene-
HH HAPYWHTbL OLITOBOH PeHM (MaJbll NPOUEHT CTECHEHHS MKHBOTO oe-
YEHHS NPH HH3KO 3aJI0}KEHHOM [OpOore, BLINPABHTEJbHBIE COOPYKEHH B
onacHblXx Mectax Geperos).

Ecan oaun H3 GeperoB — MIOTHBIH TJAHHHCTBIA, APYroii — Jerko-
pasMbIBAeMbIH, TO BHIIPABHTENbHbIE COOPYIKEHHSI HANO YCTPOHTL TakK,
4To0bl NMepefaTh NOTOK K npouydomy Gepery, OmHako oONBIT ‘noKasad,
4TO H B 3TOM CJlyYae HYYKHa OCTOPOMKHOCTb, TAK KAK H MJIOTHBIH Geper
NPH CJAHIIKOM SHEPrHYHBbIX BLINPAaBHTENBHBIX paGoTax MOMKET npereprie-
BATb PasMblB, BbI3bIBAIOLWIHH HEOOXOAHMOCTEL ocJabJieHHa Mep, TpHHA-
ThIX [AJA 3alliHTHEL caaboro OGepera. 3nech NMpaBHJAbHEEe MTTH OOPATHLIM
NyTeM, T. €. MOCTEeNeHHO YCHJHBas Mepbl Gopsbbl ¢ pasMbIBOM caaboro
Gepera.,

[Tpearopuble pekH, HCNOJAb3yeMbie MPH HH3KHX Geperax W NpH  Ma-
JIOM HAmope, T. €. B YC/JIOBHAX BecbMa 3HAYHTEJIbHBIX CKOpOCTel [BH-
HEHHA BOJBI NMepej H 3a NJIOTHHOH B NMaBOAOCK, AOCTABJASIOT 0COOEHHOD
MHOTO 3a060T BCJEACTBHE H3MEHUHBOCTH pycJa H nojaMmbiBa Geperos
MJIOTHHEI CO CTOPOHL! BepxHero Gbeda.

AMnanryna KosieGaHHs OTMETKH AHA pycja B TAKHX peKax BAAJM
OT YCTbH 3aBHCHT OT YKJOHa pEKH, Y/IeJbHOTO pacxofia H Kpyi-
HOCTH raJlbKH H BaJIYHOB [Ha peKH, HO ualle BCero kogaeGjaercs
B mpegenax or 3 g0 4 M, 4TO BBIHYXKAA4eT K YCTPOHCTBY mnepej
MAOTHHOH (B pyche H Geperax) 3allHTHHIX M€p B BHAE UIMOp, mpe-
AOTBpallaINHX NMOAMBIB. BJH3 ycTha pekH npeaen KoJebGaHHA OTMETKH
AHa ycraHaBjHBaeT Gasuc sposud. OnHAKo yCTPOHCTBO TaKHX
Wnop npH BecbMa MPOHHLAEMBIX TPYHTaX BCTPeYaeT TPY/AHOCTH
13-32 HEBO3MOMKHOCTH 3a6HTL WNyHTel Ges noambisa. B atHx ye
JIOBHAX B HHAHHACKOH NMpakTHKe AHTJIHACKHX HHMKEHEpPOB MOABHJHCH Oe-
TOHHbIE ONYCKHBbIE KOJIOAUL!, 00pasyiolliHe CMJIOLNBE CTeHH 1o  Gepe-
ram M no JJiHHe MJOTHHBL. B mBelnapckoll npakTHKe oOOBIYHEI B 3THX
YCJIOBHSX Kese300eTOHHbIE ONYCKHBIE KOJOAUL Mo GeperaM pekH Bhl-

[ile H HH¥e NMJOTHHLL. B Haule BpEMA HX MPOLUE 3AMEHHTH MeTaJIIH4YeC- -

KHMH IINDYHTaAMH,

Fnasa XXVIII

NMPOMNMYCK NABOJAKOB U ME)XXEHHHMX BOJ MPH MOCTPOMKE
MJOTHH (MPOMYCK CTPOMTEJbHBIX PACXO/IOB)

[IpoekT nuoTHHbl HeJL3si CYHPATH HH 3aKOHYEHHBIM, HH 0BOCHOBAaH-
HBIM, €CJIH B NPOGKTe He [0Ka3aHa OCYLIECTBHMOCTh 3aNpoeKTHPOBAH-
HOTO COODYMEHHS MO YCAOBHAM MH3IHH pPeKH
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CrniocoGpl TIPONYCKa CTPOHTEIBHBIX PacXoAoB MOryT ObiTh pasJut-
HBIMH; OHH 3aBHCAT OT BeJHYHHBI PACXOJd, KOHCTPYKUHH IVIOTHHBL, TO-
rorpaduu U CeoJOTHH MecTa YCTpoHCTBa mJOTHHBL, JInlb nocae  ycra-
HoBJeHHs crnocoba NponycKa CTPOHTEJbHBIX PAcXOOB BEISCHAIOTCH CO-
CTAB 3JeMEHTOB Y3Ja COOpYKeHHil, 06beM H KaJeHAAPHbH IJIaH noT-
pebHbix pabor.

[Mosicuum Ha npHMepax poJb 3THX (akToOpOB.

Mpumep l-it. 3eMadaHaa NJAOTHHA

MaJjias BeJqHYHHA MeXeHHero pacxoja Mo3BoJiser NponyCcTHTh BOAY
yepes TpyOy BOJOCIYCKA, YCTPOEHHOrO B MEPBYIO O4EPELD, qTo0OLl BOS:
pefexue Geperopbix 3eMJIAHBIX YYACTKOB He BCTPETHAO 3aTPYIHEHHH,
WiH B KaHaje, CrelHaJbHO YCTPOEHHOM Y ofHoro u3 GOeperoB 0aky
(IUBHEBBIE MMABOJKH).

Ecau Tesio NJAOTHHBI HE YAdaeTcsi BO3BECTH B MEpPHOX OT BECHbI [0
OCEeHH, TO CJelyeT OCTABHTh B TaJbBere MeCcTO AJf MNPONycKa BeceHHe-
ro napojka. JIHBHeBbIE MABOJIKH YUHTHIBAIOTCA B mjaHe paGoT B pas:
mepe mo 20—30% <croJeTHero JuBHEBOTo pacxopaa. Ha sTor pacxon H
NPOGKTHPYETCH VIOMAHRYTBI Bhillie KAHAJM HIH JePeBAHHLIH JOTOK.

Hanuuue B npoekre GeTOHHOTO BOAOCJHBA, YCTPOSHHOrO HA [HE
TAJBRBEra, MOo3BOJACT JIETKO pa3peliiTsL BOMNpOC O nponyceKe JHBHECBBIX
PACXONIOB MYTeM YCTPOHCTBA AOHHBIX BOLOCHNYCKHBIX OTBEPCTHIH B Teje
pojoc/HBa. [loche mperpajieHus TajbBera BeCeHHHI NMaBOAOK MOHAST
yepes BOJIOCJHB, YACTHYHO HJIH MOJIHOCTBIO TOTOBBIH K TOMY BpeMeuH
MPH FOTOBBIX YCTOSIX BOAOCJHBA, COMPATAIOUIHXCA C 3eMJIAHBLIMH y4acT-
KaMu MaoTHHBL (pHe. 190).

12* gyeveds pabes

---------

o 1
- -
- b b -.... Ll - ' .- 3
s S e -
g o . =G L e
l I S S

]

Puc. 190 u 190a. TMponyck CTPOHTEAbLHBIX PACXONOB B cAyuae GeToH-
HOrMO BOJOCAHBA B pycae

Ecau pacueTHblii BECEHHHH HJH JIMBHEBOW MaBOJOK H3MEpHAETCA B
necATkax KyGOMeTpoB B CeKyHAY, a [JIfl HYHK/l MPeANpPHATHA HeoDX0aH-
Ma BOMAa MaJOH MECTKOCTH, TO MOMKHO JIErko MpoOnyCcTHTH BeCeHHHH
NABOJIOK uepes BOAOCHYCK COOTBETCTBYIOULEH NpomnycKHOH CNnocoOHOCTH.
RofocnHp CTAHOBHTCH HeHyKHbIM. Takoe peureHHe 0COOEHHO y/Aa4HO
NpH CKAJHCTOM OCHOBAaHHM, KOTAa BOJAOCIYCKH MOJIyYarTCA H AelleBJe
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n Hapexuee. Ilpy sTOM B nepByio ouepeib BO3BOASITCA BOLOCHYCKH,
KOTGpBIe NpH AaJibHEHWHX pabotax 6yAyT NponyckKath CTPOHTeJbHbIE
pacxonkl. .

[Ipumep 24 Bopmocaue ¢ noporomM y aHa pexn

[Ipn nocrpolike BOJOC/HBHON IVIOTHHLI C MOPOTOM Y AHA PeKH Npi
BECHMA MOJOTHX NecuaHbix Geperax BOSMOMEH OTBOJA PeKH H3 pycla B
Oeper. [TocTpoiika NpoH3BOAHTCH, KOHEYHO, ¢ BOAOOT/HBOM B NpPeXHEM
pycJe,

[locsie BosBenenHs BONOCHHBA HANoOp He MOAHMMAIOT, a  IYCKAIOT
BOMY Huepes roToBblH BONOC/NHB, cHaOMeHHLIT OblukamMH HJIH OGe3 HHX,
Geperosoe e pyclio. INIOTHHEI pedysupyior. Boga nofiger no. ApexHe-
My pycyy BBHAY OTCYTCTBHSI OLIYTHTEJBHOTO CTECHEHHH ero NoCTPOEH-
HBIM BOJAOCAHBOM. TakuMm o6pasoM, BO3BejleHHe TJIOTHHBEI OCYULECTBH-
MO B OJHY oYepelb.

Onunako oObluHO Gepera He CTOJbL HOJOTH, YToObl MOTLJA BO3HHK-
HYTb MBICJIb O CO3JaHHH BpeMeHHOro pycna B Gepery. Torna npuberaor
K ABYXOUEpeJHOMY MOPAAKY IPOH3BOACTBA pabo7: ¢ BECHH JIO OCEeHH
BLIMOJHAETCS Nepead odepelb palGor (peka Teuer B ocraBileficsi 4acTH
pycJa), a C OCeHH JI0 BeCHbl B TEMJAKAX, — BTOpas ouepean pabor, —
C TeM uTOOBI BeCHOH NpPONYCTHTH NMaBOMOK O FOTOBOMY HOCTOSHHOMY
BOLOCHHBY. B ciyuae xo3sliCTBEHHBIX 3aTPYAHEHHHl BTODYIO ouepeab
paboT MOMHO OTJIOKHTh Ha CJeAyIOoUiee JEeTo.

Ipu mocTpoiike Takoii NAOTHHE! Ha GOJIBLION CYOXOAHON peKe NpH-
XOJHTCSA HHOT[AA pasOHBaTh MOCTPOHKY HA TPH OdYepenH [0 YCJOBHAM
npomycKa CyaoB, Kak 3To Obijio cjaenano Ha p. lllekche B 1922—
1924 ropax npu nocrpoiike Yepenanosckoil niotuus  (puc. 191). Tpn
3TOM CKOPOCTH TeYeHHs peKH W pasMephl CBOOOAHOH YacTH pychia Ghbiim

BIIOJIHE NpHEMJIEMbl [OJA CYHO0-

Selewd Gepea XOJICTBA.

Ha puc. 192 nokazan noche-
AOBATE/LHLIH NMOPANOK [perpax-
Aeunsi Pefina npu noctpoiike
NJIOTHHBI M THApocTaHuHu PH-
Oypr-Lisepiuranr.

[Ipumep 3-6. BeroHHb#
BOOOCJHB Ha cKasae

[Ipn BosBeaeHHH MACCHBHOTO
Bo00% Gape: GeToHHOrO BOAOCJAHBA Ha cKade,
paboTkl, B 3aBHCHMOCTH OT HX
of6bema, pasGHBAIOT Ha JBe-TPH
ovepeH.

Me:xennsn Bola BO BTOPYIO M TPeTbio OYepeH NpolyCKaeTcs B
CIHIELHANBHBIX JOHHBIX OTBEPCTHAX TOTOBON YacTH BOAOCAHBA,

Onnako Govbumine pacxofw! (Hanopst 1o 10—12 m) pexu MOT'YT 3aCTa-
BHTL NPELYCMOTPeTh B NpoekTe ocoGoe WHPOKOe M rayboKoe Bo-
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Puc. 191. Coopyxenne nAOTHHN Ha cyao-
XOMHOH PEKE B TPH OUEpeiH
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AOCJHBHOE OTBEPCTHE [JA NpoNycKa Yepes Hero BeceHHEro NaBodKa BO
BTOpyio ouepens (puc. 193). Tak cnemano npu nocrpoiike Boaxosckoi
[LIOTHHBI.

C yBeJMueHHeM BBICOTHI MJIOTHHBEI H MABOAKOBOTO Pacxoja npubera-
0T K meroay rpeGeHkn. CHaualla BO3BOAHTCH OCHOBAHHE TJIOTHHEl ©
ObIYKaMH, HCPAIOIIHMH BPEMEHHYIO poJib. 310 motpeGyeT pasGHBKH pa-
GoT Ha /Beé OuepejH NPH CHOKOHHLIX YCJIOBHAX nponycKka naBojKOB.
B nmocaenyomue oyepenu pabGor (MX uHcJ0 ompegeisercs 06beMOM pa-
Oot, T. e. AAHHOI H BHICOTOH BOJOC/HBA) BOZa BCe BpeMs IIpolycKaer-
€A HEpe3 TEJNO0 BOAOCHHBA Ha TeX €ro ydacTKax, Ifie B JaHHYIO oue-
peip He BeAyTes paGoThl, Ha paGoueM JKe yyacTKe MexIV BCIOMOra-
TeNbHBIMH OblYKaM¥ 3aKJA[bIBAIOTCH ILUHTEL H NMOA HX 3aUINTOH BO3BO-
AHMTCH TEJO BOAOCIHBA HA TY WJH JAPYIYIO BEICOTY.

Ha puc. 194 nokasana cxema npHMeHeHHs mMeToma rpebenkn. 3aeck
BHIHA NOCJEJ0BATeJNLHOCTL MOAHATHSA TpebeHKH Ha onpejeJeHHVIO Bbi-
COTY B KaXKAYI0 onepaiHio. :

[Tpumep 4-it. Cayuai NOCTPOHKH NJOTHH bI
B CKaAaJlJHCTOM YU[eJBe

3iech BOAY NPONYCKawT oGLIYHO B Geperosbix TOHHEJAX, ClelHaNk-
HO npoOHBaeMblXx B 3THX LeJsAX, a IJOTHHY BO3BONAT MO 3alLHTOI
HACBIMHBIX Nepemblyex. Jlyulue Bcero BCTPETHTH MABOJOK NPH TOTOBOM
BOJOCJHBE, NPH 3a0epThiX TOHHEAX-BOAOCHYCKAX, OIHAKO OOBIYHO
Macmra®d paGoT He MO3BOJIAET 3TO CAENaTh, H MABOMOK NnponyckamwT
HEPES HE3aKOHYEHHOe BO3BeJeHHeM Teso OeTOHHBIH HIH #ele3obeToH-
HOH muothHBl. [Tocse npoxoga naBonka MeKeHHIOW BOIY NPONycKaloT
ONATH TOHHEJIIMH, KOTOpHle B JaJibHefileM oGBIYHO HCHOJB3YIOTCS B
KayecTBe BOJOCIYCKOB.

Ecnu Teno nioTHHBI 3eMJsHOE WAH M3 KaMeHHON HaGpOCKH, TO ce-
HEHHE TOHHeJeH NOJIKHO ofecrneuHBaTh NPOMYCK MaBoAka. STO Tpebo-
BaHHe HOJMXHO ObiTh BEIMOJJHEHO H
npu noctpoiike GeTOHHOH HJH Ke- 7 7

J1e300eTOHHOH MNIOTHHBI NpH GOJIb- iz 3
Wwom macuirabe paGor, Korja na-
BOAOK BO BpeM#A MOCTPOHKH NPHXO- Z
AHTCA BCTpPEYaTh HECKOJBKO pas, R
e I _ __ Owowvanve negresy-
L 1t I  mc
IE?- "——LEF
1L pyeoeds 2% yep i men &
= 270 _L_E_L—v-
S 4
\l Zi Iﬂm—y IV
Puc. 193. Mponyck crponTenphnx pac- Puc. 194, Cnoco6 sossemenus
X008 ¢ MOMOWbLIO rAyGOKOro orBep- MIOTHHLL METOAOM rpefeHKH

CTHH
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NPHTOM H NPH BBICOKHX OTMeTKaxX Bepxa He3akoHYeHHOH MNJIOTHHEI,
ApenATCTBYIOHX Ge3HaKkasaHHOMY cOpoCcy NaBojlKa uepe3 Tejo BLICO-
KOH TJOTHHBI.

[IpauMmep 5-ii. PazGopuaTada NJAOTHHA Ha HeCKalbk:
HOM TFpYHTe ¢ NOPOTroM BOJAOCJAHBAa BbLWE TOpPH-
30HTAa MEeXEeHHHX BoOJ

ITocne nocrpoiikn NJOTHHB NMEpBOH ovyepellH BO3HHKAeT 3aTpyliHe-
HHE B jJajibHedlleM BeleHHH paboT, TAK Kak nperpaiuTth pycjlo HA yua-
CTKE BTOPO/l ovepeiaH ¢ NOMOLLLIO 3a6GHBKHM IUNYHTOBLIX PAJOB HEBO3-
MOJKHO: BOJAA NOAMOET HX BO BpeMs 3a0HBKH.

B srom cayyae npHMeHAIOT HaOpPOCKY KaMHS B TeKYLLYi0 BORY Bbl-
e MJOTHHBEI, 4 [OJ 3allHTOfl KaMeHHOH OTCHINH YCTPAHBAIOT OTCHIND
uie0HdA, FpaBHA H 3eMJHCTOTO FPYHTA: 3TO BLHI30OBET MOJHATHE TOpPH3OH-
Ta BOALI, H OHA MOHAET uepe3 TOTOBHIH BOJOC/HB, BLICTPOSHHBIH B
NMepByio ouepeib, MO3BOJIAA NPHCTYNHTL K MOCTPOHKE OCTaBLIErocs yua-
CTKa BOJOCJIHBA.

[puem stor, Gojice nATHAeCcATH JeT npuMensawuuica B CIIA u B
AHTIHACKHX KOJIOHHAX, JHIE ABeHAAHATH-MATHAAUATE JeT Hasajl no-
nyuus obuiee npusHanne B CCCP, korma Onijla nojaseneHa TeopeTH-
qeCKad H HayyHO-3KchepHMeHTanbHas Gasza akal. [IlaBaoBcKHM #
npocg. Habamem.

C npHMeHeHHeM HaOpoCKH B TEKYILYIQ Boay noctpoeHnl B CCCP
¢ 1932 ropa nmotuusl: [lana-Koprunckas, Matkoxuenckas, Boykckas
y Heausxopa, Humuerynomckas, Hubckasa, Humuecsupckasn n gp.

[Tepembluka #3 HAOpPOCKH B psale cCAyYaeB BXOAHJIA B HajbHeHlIeM
B COCTAB TJYXOro ydyacTka njotHHbl. JIns 3TOro ¢ BepXOBOH CTOPOHLI
NOCJAeNOBATEBHO VKIANBIBAJHCE MATEPHAJLl BCe MEHbIIeH M MeHbllel
KPYMHOCTH [0 Tex Nop, MOKa NPOHHIAeMOCTb IJIYXOH MJOTHHBI HE CTa-
Ja HesHauHTeldbHOH. MHoroBoaHas H riayGokas peka TyaoMma Bca nepe-
KpbiTa HaGpOCKOH B TEKYLLYID BOAY, HYTO CHJBHO YCKODHJO ee BO3Bede-

Puc. 195. [lepeas cragua paborm Puc. 196. Bropaa cramus paborm
HAGPOCKH B TEKYILYIO BOJY HaGpOCKH B TCKYULYIO BOMLY

HHe. Hamm crpoHTeNBCTBA  JOCTHLAH  NPOH3BOAHTENLHOCTH JO
10 M3/cyTKH KaMHS Ha OJHMH NOroHHBIH Merp ¢poura pabor. B mans-
HelllleM 3Ta NPOH3BOAHTEJBHOCTb MOIKET H JOJIKHA ObiTh NOBbLILIEHA
(M36aw, I'nmapaBauka npousBofAcTBa paGoT no nperpaxACHHIO pyc-
Ja, 1939 r.).
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Tlpu crnokoiinom (He OypHOM) TedeHHH PEKH IpH YCTpoHCTBe Ha-
OpOCKH H3 KaMHS MOCJeIHHH
cHayaja JOMHTCH KPYThIMH
OTKOCAMH, OJHAKO HECKOJLKO
noJioxe OLHHOUHOIO OTKOCA
(puc. 195). Mo mMepe npubau-
#Menua rpebusi HAOpPOCKH K
FOPH30HTY BOJbI Nepenaj BO-
a7 Toers _ , X Abl CTAHOBHTCSA  3aMeTHEe,
i s rerybi o™ "™ cKkopocth BOAB MO TpeGHI
: BO3pacTaeT H Ha4YHHaercd ne-
peMELIeHHe KaMHA o HA30BoMYy oTkocy. [Mpodmab HaGpoCcku MEHAETCS
(puc. 196).
[Ipu paneHelimell OTCHITKe KaMHA BCTYNAIOT B JAEHCTBHE AHHAMHYE-
CKHEe CHJB BOJLI, 1MOJ Halopom Npoxojauiedl ckBosb HaGpocky. B pe-
SyAbTATe HH30BOH OTKOC HAOPOCKH JONOJHHTEJNLHO MeHaercs (puc, 197

Puc. 198. Yereepran craaus paGorsl HAGPOCKHM B TEKYLWLYID BOAY

u 198). Ilpn BecbMa CiKHMaeMOM OCHOBAHHH SHAYHTEJIbHa#d 4acTb KaM-

HA norpysujack Obl B IPpyHT. B 3THX yCJOBHAX 3KOHOMHYHOCTHL METOAA
euie He anpoOHpoBaHa.

F'naepa XXIX
BLIBOP TUMA NMNJOTHHBI U MECTA NJOTHHBI

1. BeiDop THNA NJOTHHbLI

BeiGop THNA NMJOTHHEL, COCTABA €€ COOPYXKeHHH, HX KOHCTPYKIHH H
pacroJioXKeHns B NMJaHe B OCHOBHOM ONpPeJeJiSeTCsi BHICOTOH Ccoopyxe-
HHA H MECTHBIMH VCJOBHAMH THIPOJOTHH (YCJAOBHA NpONYCKa CTPOH-
TebHBIX M IKCMJIOATAUMOHHBIX MABOJAKOB, J€/0Bble YCJOBHA, HAHOCH),
Tonorpad)Hu, reoiorid, a Takxe oCODCHHOCTAMH SKOHOMHUYECKHX (pak-
TOPOB H YCJOBHH 3KCINJOAaTALHH.

Ecnu nocrapjieHHBIM TPpeGOBAHHAM YAOBICTBODSIOT HECKOJIEKO KOM-
MJIEKCOB TeXHHYECKHX pelueHHi, To BhIGOD BapHAHTA ONpeielsaerTcs KO-
KOMHKOH, OLeHHBAIONICH BApHAHTHl CO CHCAYIOIIHX TOYEK 3pPEeHHH:

1) norpeGHOro cpoka MOCTPOHKH MIOTHHBI H OOYCJOB/IEHHBIX HM
CpeACcTB MexaHHM3alHu H TPaHCNOPTA;

2} KOJHYECTBa H BHAA NOTpeOHBIX NPHBO3HBIX MATepHAJOB AJA MO-
CTPOIKH MJOTHHBI:
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3) norpeGHoro KoJuyecTBa pabouyeH CHJILL;

4) CTOHMOCTH COOPYXKEHHS.

Huxe noapoGHO noKaszaHo, Kak TexHU4eckue (akTopbl BJIHAKT Ha
BpI0Op THMA NJIOTHHBI, H NapajuJleJbHO OTMEUYaloTCH MOMEHTHI, KOT[Aa
pelleHHe MIPHHHMAETCS Mo JAaHHBIM SKOHOMHYECKOTO aHafH3a.

HanpasJjende AJif MpeiBapHTEIbHOrO MPOEKTHPOBAHMSA IJIOTHHLI 3a-
JAI0T IpPeHe BCEro YCJOBHA MPOMNYCKA MeMEeHHHX W NMaBOJKOBLIX BOM
BO BpPeMsA MOCTPOHKH, a Takie JKCIJIOATALHOHHEIE YCJIOBH:A BOAONOJb-
aopaHua M cOpoca NMaBOJKOB.

PaccMOTPHM TPH BO3MOKHBIX BHJIA NPHPOJHBIX YCJOBHH: PEKH rop-
Hbie, NPeAropHLie H paBHuHHbE. [TepBLie Ba BHAA YCJIOBHII XapaKkTepH-
ayloTcA. OGHIMEM HAHOCOB NPH PasjHUHON TOMOrpaguH. |

HcnonbsoBaHHe TOpPHBX PeK CONPIMKEHO € YCTPOHCTBOM
[JOTHH OTHOCHTENbHO YMEPEHHOH JJIHHbI, ~ONpejesfgeMoH LWHPHHON
yiebs, IPH BeChMa 3HAYHTEJILHOH BbICOTE MJIOTHHEI, TaK KaK IpH YMe-
PeHHO# BLICOTE MAOTHHLL H OOLIYHO HEBLIFOJHOH B 3THX YCJOBHAX TONO-
rpathuM BOZOXpaHHJHIIA GBICTPO 3aMOJHAIOTCH HAHOCAMM, YTO JACHAET
HEBO3MOJKHBIM JalbHEHLIee HX HCNOJb30BaHHE.

O6bIMHOe MPH  3TOM  pelleHHe — NPonyck NaBo/ikOB  BO - BpeMs
MOCTPOMKH B GEpPeroBhIX TOHHEJfX, CHeNnHaJbHO [ 9TOH LeH
YCTPAHBAEMBIX,

Teno NJIOTHHBI PH ECTECTBEHHOM OTCYTCTBHH 3CMJIHCTHIX TPYHTOB
MOMeT ObiTh BHINOJHEHO H3 KaMeHHOH HaOpockH, OeTOHa HJH Meles0-
GeroHa.

BapHaHT [JIOTHHbI H3 KaMeHHOH HAaOpOCKH 0TnajacT INpH KpPYThIX
CKJIOHAX YUIeJbA (TeXHHYeCKHH (paKTop), OAHAKO H [0 SKOHOMHUECKHM
coobpameHnsiM OH MOxeT ObiTh OTBEPrHYT, €CJH Tpedyercs BBICTPOHTL
OAOTHHY ¢ MHHHMYMOM pabodeil’ CHJIbI HJH npH caabeix CpPeicTBax Me-
XAHH3ALHH.

Chuyuaercsi, 4TO B THIHYHO TOPHCTOH MecTHOCTH HeT nobaH3ocTi
XOpOLIero KaMHs, NPHCOAHOrO AAf NOCTPOHKH NJOTHHBI H3 KaMeHHOH
HaGpOCKH: OCHOBaHHE H CKJOHBI YIIEJbS CJOMKEeHbl H3 MEpreJHCcThiX Mo-
poa. Torga HajO HCMOJL3OBATH raJieYHHK, B3ATHIH H3 pycha (oOBIYHD
OH TMpOYHbLIH, NMPHHECEHHBIH C BEPXOBBEB PEKH), H 3aIPOEKTHPOBATD JIEr-
KO COOpyeHHe, ¢ MaJuiM JaBjJcHHEM Ha OCHOBaHHEe (MoJas Kejeso-
Geronuas naotHHa). Cnaboe cKaJHCTOE OCHOBaHHE 3aCTaBJSET OCTaHO-
BHTLCA HA MJOTHHE THNa AMGypceH HJH HaOpOCHOH, eclH HeJib3s 00oii-
THCH 3eMJAHON MIOTHHONH (OTCYTCTBHE HYMKHbLIX FPYHTOB, 3aTPYAHHTEJb-
HOCTh cOpoca Boabl B Oeperax). [Tpu mHEHMyMe paloueld CHJBL TaKie
chneayer PeKoMEeHI0BATE IVIOTHHY THna AMOypCeH HJH MHOrOapouHYIO.

[OpHBIE PEKH ¢ HX OTHOCHTEJNLHO MaJIbIMH PacXofaMH MpPH CKaJHC-
THIX CKJAOHAX YHIENbA HE TPYAHO MPOMYCTHTH TOHHEJAMH, NMPOCHTHIMH B
CKJOHAX H pafoTalOUIHMH IOJ HanopoM, CO3JaBaeMblM 1€ pe M bl Y-
KaMH.

B nepHoj MaBoOAKOB 3ajaua NPOMycKa PeKH YCJOMKHAETcsd, TaK Kax
HAMop B TOHHEJSX najaer BCJEACTBHE IOJHATHS YPOBHS BOALI B peKe
HH)e DepeMbluex, PacXoj, e BOJbl B peKe YBeJHYHBAETCH, BCJACICTEHE
qero HepenkH CJy4aH BbIHYMKASHHOTO 0TKasa OT YCTpPOHCTBA NaBOAKO-
BbIX CTPOMTEJILHBIX TOHHEJeH.
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31ecb KOHKYPEHTAMH MNJOTHHE M3 MECTHhLIX MATEepHAJOB BLICTYNAIOT
MJIOTHHLI GeTOHHBIE H JKeJe300eTOHHEIe, MO3BOJAIONIHEe NPONYCKaTh na-
BOLOK Yepe3 HeJOCTPOCHHOE TeNI0 COOPYIKeHHS,

Y30cTh yulenbs 3acTaBJfeT NPH 3KCIJIOATAUHH cOpachiBATH Napoj-
KH uepes BOJOCJHBEI, ycTpaHBaemble B Oeperax (WIaxTHeI HJH TpaH-
LieHHbIH BOAOCHHBLI). Bripouem, BoaMoxKeH ¢6poC BOABI H 4epes Tello
GeToHHOH M xene300eTOHHOH NJIOTHH Ha CKAJHCTOM OCHOBAHHH NpH
Boicote no 50—60 M. ¥30cTh yuleaps MOKET CAeNaTth Lejecoobpas-
HbIM YCTPOHCTBO apouyHOH MJIOTHHLI, TaKkKe AONYCKaOUlell nepesHs
BOJbI yepes rpefeHb BOJOCJHBA MO BCell JJHHE MJOTHHLI HJIH B Gepe-
FrOBbIX ee MaccHBaX rpaBuTauHonHoro THma. Bopocsme B pycae pekw
MOMer OKasaTbesl GoJiee SKOHOMHYHBIM, 4YeM TJIyXas IUIOTHHA ¢ Gepe-
rOBLIMH BOJOCJHEAMH, OJHAKO NPH BLICOTEe ILIOTHHLI cBhille 60 M B
3TOM ciyuyae HeHsBexkeH nmepexoj K IAyxoH GETOHHOH NJIOTHHe B pycle
peKH, B 0coOEHHOCTH B TPYAHBIX YCJOBHSX MPOXOJa Jbla H CHIABHBIX
MABOAKOB.

Heo6xopuMocTh = monycka BOAB B MeXeHb A8  VAOBJIETBOPEHHS
HYMJL BONONOJL3OBAHHA HHMKeJeXallliX HaCeJeHHbLIX MecT noGyxpaer
K YCTPOHCTBY BOACCIYCKOB B TeJi¢ MJOTHHBI, YCTPAHBAEMEIX HA OTMET-
Kax, obecneyHBaloUHX TNPONYCK B HHXKHHI Gbe() npeiycMOTpeHHbIX pac-
X0JI0B N0 rpaguky norpefjeHHs BoJoNoJb3oBaTedell, ¢ VYETOM KOJe-
GannA ropH3OHTA BOAbI B BOJOXPaHHJMINE NMpH pafoTe ero Ha OCHOBHO-
ro norpeGHTeNs.

Orcloa — BO3HHKHOBEHHe BOJOCHYCKOB, paGoTalOMHX MOA YMepeH-
HbIM H HeGOJILIIHM HAMOPOM H YCTPAHBAEMBIX B TeJe TMJIOTHHH.

Haanuue rakux BOROCHYCKOB He H36aBJAeT OT HeOGXOMHMOCTH YCT-
POHCTBA JOHHBIX BOJOCIYCKOB, YCTPaHBAEMEIX C IPHMeHEHHEM TOHHENeH,
GauieH WIH HeNMoCpeACTBEHHO B TeJie GeToHHOH nAaoTHHLL. PaGoTta sTHX
BOJOCNYCKOB BechbMa oOJerdaercsa NPH OJHOBPEMEHHOM HaJ/IHYHH BOMO-
CNYCKOB, YCTPaHBaeMblX AJiA NOMYCKOB BOALI B HHAHHH Obed, Tak Kak
JOHHBIA BOJOCNYCK MOXeT BCTYNHTB B 3TOM cJjydae B paGoTy npH
MEHBIIEM Hamope B CBA3H C MOHHXXEHHEM TIOPH30HTA BOALI BOJAOXpaHH-
JHIa oT paboTel BEepXHHX BOJOCHYCKOB.

Hecnonrb3opaHHe NMpPpeATOPHBE X pPeK HMEeT MECTO Kak
NpH CKaJbHBLIX, TAK M NPH HECKaJbHbIX OCHOBAHHSAX, C YCTPOHCTBOM
MJAOTHH HAH BeCbMa 3HAYHTEJBHOH BLICOTHI IJd VIJHHEeHHs cpoka 3a-
HECCHHA BOJOXPAHHJHILA HAHOCAMH, HJIH MaJjioro Hanopa c ocpoboskje-
HHeM pycJia B NMaBOJOK [JJIsl NPONYCKa HAHOCOB (BOAOCJHE C IOPOroM
y nHa pekH). IlpearopHble yc/loBHA XxapakTepH3yIOTCA IIHPOKON mOJH-
HOl H Gosiee caGbiM YKJIOHOM pekH, OGLIYHO MO3BOJFAIOLIHMH NPH  Bbi-
core mIoTHHbl B 50—60 M noAyYHTE OrpOMHOE BOAOXPaHHJHILE C BeCh-
Ma AJHTEJbHEIM CPOKOM 3anoJIHEHHA ero HaHOCaMH.

[Iponyck HanocOB BO BpeMs 3KCIJIOATAIHH TMJIOTHHEI MaJOro Hanopa
NPOHCXOAHT B NaBOJAOK OecnpenaTcTBEHHO, TAaK KaK NOPOF TMJOTHHLI
3aKMaAbIBAETCS] B YPOBHE JHA pPeKH, a NpoJseThl MexAy ObluKaMH  Je-
JAAI0TCA SHaYHTeJbHbIMHE (12—15 m). JIHIIE B NPHPOAHLIX YCJIOBHAX MO-
BbIILIEHHOH o0ecneyeHHoCTH Bojo3aGopa pasGopuaTas 4acTh NJOTHHbBI
YCTPaHBAETCsl He MO BCeH NJHHE BOJOCJHBA, a, HATPHMED, HA TOJIOBHHE
ero. Hpyras nojaoeuHa — Bojoc/iHs Ge3 3aTBOpoB Ha rpe6He, aBTOMAa-
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i:iEpemeaHe MpH Hanopax Ao 3—>5 M [PAKTHUECKH #ABJAETCA
siM, ofecrneydBaiouiuM yI0GHYIO 3KCMJOATAIHIO NPH MHHHMY-
AJbHBIX 3aTPaT, HeH30eXKHO NOBBIAIIIHXCA TIPH YCTPOHCTBE

i peka TeyeT He ﬂ.ﬂ;HHH pyCcJIOM, a4 OTjJeJbHLIMH pYKaBamH, To
MO HMEeTh JaHHLIe TONOrpapuICCKON CheMKH 32 PAJL JIeT JJl
éﬂnﬂ PACMOJIOKEHHS] B IJIAHe YCTOHYHBBIX, IVIABHBIX PYK4BOB pe-
1 KOTOPLIX TPHAETCH YCTPAHBATE MNPOMEIBHblE BOJOC/HBLL [Ji4
| HaHOCOB. [JyXHe e YUaCTKH IUJIOTHHBI 3/1eCh 3eMJIAHbE.

H 3HAUNTEeJIbHBIX Hamopax oOLIuHAs B NPeAropHblX YyCJOBHAX
asi WHPHHA JOJHHEI OCTABJAET MEeCTO H JJsi BOJOCIHBA H J[JiA
PAYXIHX YYACTKOB, BBEIMOJHAEMbIX H3 MECTHBIX I'DYHTOB.

: ‘l;l;..r YMepeHHBIX pacXofax BOJbI MABOAKH BO BpeMs 3KCIJOaTalHA
¢OpackEIBaioTCsl Uepes TOHHE/H BOMOCHYCKOB B CKaJHCTEIX CKJoHax. He-
3 JKe TOHHEJH NPOXOAST H NOCTPoeuHble nasoAkH. Teno nJaoid-
j_'s’ea_u.lmﬂae, pexke cMellaHHoe.

)i CKAJNHCTOM JIOXKe pPeKH H HEeCKaJbHBIX CKJOHAX, B OCOGEHHOCTH
0JIBLIHX pacxojax B MAaBOJOK, 3aTPY[HAIOUIHX HX NPOMYCK mpu
, OORITHO YCTPOIHCTBO FAYX0H MAOTHHE M3 OeTOHA HJH HKeJe-
5e10HA {hmumapmmaﬂ tHna AmOypceH) NpPR 3eMJAHbIX Geperobbix

AX; BOJOCJHB e, Mo SKOHOMHYeCKHM coobpaikeHHsM, YCTpaH-
e Hepem-:-:r B Gepery He TOJILKO B cJyyae ypesMepHOH ero BHICO-
eciit 6ul OH GBI YCTPOEH B pyciie, HO H TIPH YMEPEeHHOI ero BEICO-
MNOJOrHX CKJOHAX JOJHHBI JIETKO YCTPOUThH BOJOCJHE MAaJiOro Ha-

CHYCKd, COBMELIEHHOTO ¢ BOMOCJHHBOM, C NPHMEHEHHeM TOHHEeJeH,
”-Bpenm NOCTPOHKH pycJio MoxerT ObITh OTBeleHO B GeperoBoii
Ib; TOT[AA OCHOBHOE TeJIO IJIOTHHEI CJEAYET COOPYIKATh H3 MEeCT-
[ATEPHAJIOB, a He H3 OeTOHA M He H3 XKenesoleroHa. OfHAKO npH
GO BBICOTE MJIOTHHBI H OTPOMHBIX PacxXo/lax PeKH, OCJIOJKHAIOUINX
ONYCK HX BO BpeMs MOCTPOIKH, MPH HAJHUHM CKaJHCTOrO OCHOBAHHA
SHraeTcsd M B 3TOM ciayvyae GeTOHHads MM xeae300eTOHHas IJIOTH-
-ﬁEpEI‘DBHHH JeMJAHBIMH YYaCTKaMH H ﬁ-EPE]‘ﬂEHMH BOJOCIHBaMIl.
9TOM Caa60CTh CKaJbl B OCHOBAHHM BHIIBHTaeT NJOTHHY THIA
Yy EEE d CHJ/IEHLIE CTPOHTeJIbHBEIE [MaBOJKH H B GEDﬁEHHGET}! THAAC-
JIEIOXO0J] MPH XOpoLIeM CKAaJHCTOM OCHOBaHHH — MaCCHBH}'Eﬂ Ge-
VIO MJIOTHHY.

ABHHHHB @ peKH HCNoAB3YIOTCH NMPH Hanopax JHIbL 40 25—
M TO B peAKHx cayuasx, ame g0 20—25 M ¥ MeHee, 4TO OGBAC-
‘MaJbIMH YKJOHAMH PABHHHHBIX PeK H HeJONYCTHMOCTBIO 3aTOM-
OTPOMHOTO KOJIHYECTBA LEHHBIX 3eMeJb H KPYNHbIX HaceJeHHbIX
oB. Ilpu 3TOM C noBEIIIEHHEM HANoOpa AJHHA NJOTHHLI MO rpefHIo
O pacreT, uTO OOGBACHAETCH Tomorpadguefl paBHHHHOH MECTHOCTH.
i cKaJucToM ocHoBaHuH ([uenp, Boaxos, Ceispans) B pycae
BAETCH BOLOC/AHB npH Geperobbix 3eMAsHbIX yuacTkax (CriapaHb)
A BECbMa 3SHAYHTENBHOH OJHHBL. -[IpH KOPOTKHX 3eMJAHBIX y4yacT-
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Kax mo TpeGOBARHAM 3CTETHUECKOro XapakTepa HAH N0  YCAOBHAM
cbpoca BOAB C BOOOCJHBA B HHMHHH Oped Bce Teslo NMJIOTHHBI COOPY-
HAETCA M3 TOTD 2Ke MaTepHaJja, YTo H BoJoc/HB (GetoH, ede3zoberoH,
oepeBAHHEIe PAMKEBREIE MINOTHHBI BeICOTOH B 10—20 M).

CKaJgHeTOe OCHOBAaHHE NpH KOMIOHOBKE Y3Ja CHGPFH{EHHFI HTpaer

rAaBHYIO poJib, HHOTAA AHKTYHA Aae LWHPHHY BOAOCJHBA NpPH 3aJera-

HHH cKaJbl He < Gepera no Gepera, a Ha OTHOCHTE/IBHO KOPOTKOM Y4acT-
Ke (npoekr KyiiOpimesckoi naotuHe). [Ipu sToM HeoBGXoaHMO HMETh
YBEPEHHOCTE B TOM, UTO CKaJia B YCAOBHAX 3ajeranusa obiapaer npou-
HOCTEIO, OTBeuawuLeli maciTaby COOPYeHHs, HHAYe MOMKET OKA3aThes
GoJiee. BLITOJHLIM CO3/1aTh COOPYKEHHE Ha HAJEXKHOM HEeCKaJIbHOM
FpyuTe, HanpuMep, Ha necke, YeMm HMerb jejo co cnaboii, necTpoii no
KauyecTBy H MaJIOHAAexKHON CKaJoH,

[Tpn nanopax no 10—15 M Ha KpynHbiX pexkax Cesepa, T. e. npH
HEeSHAYHTENBHOM KOJHUECTEE HAHOCOB, KOrja uesecoo0pasHO YCTPOHTE
BOAOCJIHE C BHICOKO MOJAHATBIM MoporoM (310 ol6xogntcsa gelleene), He
OCTAETCH MecTa Aas rayxux Oeperopeix yuactkop. [Ipn stom B wensx
viao0OHoro npoussoacTea paGor (a B fafbHeiilleM H B UeNfX CNOKOMHO-
IO Mponycka NAaBoOAKOB H MpH 3KCNIJIOATAUHH) AONOJHHTENBHO Mpesy-
CMaTpHBAIOT B MJIOTHHE OAHO BOAOC/HBHOE OTBEPCTHE € [OPOrOM Y
AHa pexn (Boanxosckas nmyotiHa H =11 m).

Oreyrereie cKalibHBIX NOPOJ B OCHOBaHHH, O6GLIYHOE [Js paBHHH-
HLIX peK, CAEPIKHBAJIO [0 CHX MOP HHMKeHepa B CcTPeMJeHHH co3dath
SHAMHTEJIBHBIH HANOP Ha KPYNHOI PaBHHHHOH peke, TpeGyiomeil Bojo-
C/HBA B pycie Mo yCJAOBHAM NPONycKa naBojKa, HO C YCHJEHHEM Ha-
el Teoperndeckoil Gasel B Bonpocax (HABTPAIHH H MEXaHHKH rpyH-
10B yHe HeT HenpeodoJIHMBIX TNPensTCTBHI AJs CO3/JaHHA HANOPOB A0
25—30 M npH necyaHoM OCHOBAHHH COOpPY#EeHHH, ¢ HCNONb3OBAHHEM
[IPH 3TOM KOHCTPYKLUHH MOJbIX KeNe300eTOHHBIX MJOTHH,

Hcnonbsonanne pedex H GaJioK CONPOBOXKIAAETCS YCTPONCTBOM 3eM-
JSHOTO TeJid MJIOTHHLI ¢ Oepera mo Gepera W BofociaHsa B Gepery npu
Harope BCEro JIHWGL B 2—3 M, peako 3—4 M.

Kpome Toro, B uensx GopbObl ¢ YBENHYEHHEM KECTKOCTH BOJLI B
BOAOXpaHHHILE HHOrJAa HeoOxoaum Bojocnyck. [IpH sToM BOJOCHHE
ycrpaupaerca OeTOHHBIH, a HHOrJA :Ke/e306eTOHHBIT B BHAE eXHHOIl
KOpPOOKH, BKJOUalouieii B cebf Geperossie ycToH, GunoTGer u MpOMeHy-
TOUHBIH GbIYOK (3TO NO3BOJISET IIPOBEPATh YCTOHYHBOCTE BOJLOCJIHBA,
KaK €AHHOe LeJioe, T. e. CONPAKEHHOTO ¢ 3eMJISIHBIMH YYacTKaMH).

HaisHOCTL BO3KH KaMHSI H HAJHYHE GJHAKOro Kapeepa TrpaBHA Bbi-
ABHTAIOT BTOpPOE pelieHHe, B KOJAXO03HLIX MJIOTHHAX H B JISCHCTOH MECT-
HOCTH TIpH MaJIbIX Hanopax H OTCYTCTBHH CPEACTB TPaHCMOPTA HEepeaKo
YCTPAHBAIOT IHepeBsiHHLIN BOJOC/HE.

B yecnoBusx necucroil  MecTHOCTH, npu obecne4yeHHOCTH pEMOHTA
AEPEBAHHOIO BOJOCJHBA HAa BCe BpeMa ero paGoTbl, HET OCHOBAHHS
OTKASLIBATBCA OT HETo W MpH Hamopax Ao 6—7 M (HeckajbHble TPyH-
TEl), @ APH CKaJHCTOM OCHOBAHHH M Hanop B 15 M He sBjseTcs qypes-
MEPHDIM HANOPOM IJisl PAXKEBOro BOAOCJAHBA (Bomocuisel Benomopeko-
banrniickoro xanana moeturaior 15 M BLICOTBI),
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FnaBHoe nMpeMMyuLlecTBO JepeBa npH 3TOM — OLICTPOTA  NOCTPOHKH
H HE3aBHCHMOCTE OT YCJOBHH TPAHCIIOPTA, 4 TAKMKE BO3MOMHOCTL HC-
NOAb30BAHHA 3HMHEro BPeMeHH I/l BO3BedeHHs €0opyHKeHHs.

HeanaunTtensHaa BeJHUHHA pAacHeTHOro 1aBOAKOBOTO pacxoja peu-
ki, pyues HaH 6alKH H HaJHuUHe cTPOrax TpeGoBaHuii pereHepaliid Bo-
LBl MO YCJOBHAM TeXHOJOrHYECKOro mnpoiecca npeinpHaTHA-BOAONO/b:
30BaTels MOTYT MPHBECTH K OTKasy oT Geperoporo BOAOCHHBA H YCT-
POHCTBY BOIOCHYCKa Ha MOJHYIO MPONYCKHYIO CNOCOBHOCTE BOJIOC/HBA.
Ocofenso Jerko OCYUIECTBJSETCH 3TO pelleHHe B cJydae  CKaJHCTOro
OCHOBaHHSA TNpH NoTpeGHOCTH 3aNpPOeKTHPOBATH HECKOJILKO  BOLOCHYC-
KOB. :

[Tpu nanope mo 5 m (pexme no 8--10 M) sBoAocaus B pycae peKH MO-
¥eT ObITh BBICTPOSH H HA HECKaJLHOM OCHOBAHHH B BHAE IJIOTHHHI C
MoporoM y IHA pekd Hau B BHAe nmonoi njaortHnsl. CoxpaHslTca H ye-
JIOBHA JJIM BO3BENCHHA MACCHBHOTO BOAOCAHBA MPH NMAOTHOM Malonpo-
HHUAEMOM I'pYHTE,

C yBeJHuYeHHeM Hamopa JHlIb B PelKHX cJlyyasx BO3MOMXHO BO3Be-
ACHHEe MACCHBHOTO GETOHHOro BOAOCJHBA (MaTepPHK IJIOTHBIH H He3b0-
JeMbli). 316eCh HAYHHAGTCS 30HA TMOJBLIX Keae300eTOHHLIX MJIOTHH,

BopocsmBbl ¢ nmoporoM y AHa pekH npH  GJaronpHATHLIX  TeoJOrH-
YECKHX YCJOBHAX ycTpaupaloT npu Hanopax ao 10 m u Gojee, HO TpH
BCAKHX YCJIOBHAX NPH Hanopax no 4—5 M ycTpolcTBO HX BCErfga BO3-
MOMXHO. 34¢Ch BCA TPYIHOCTE B TOM, uTobOel oOecneudTbh VCTOHYH-
BOCTh COOPYHEHHA HA CABHI' B HHMHHH Obed.

ITnoTHEI rajleydHHK BCErja NO3BOJAET MOCTPOMTE BOJOC/HB HANO-
pom o 8—10 M.

Toneko KeocoHHOe OCHOBAHHE MO3BOJISIET MAJO CUMTATECHA C KadecT-
BOM BepXHeil TOJILIH TFPYHTOB JIOXa PEKH, HO OHO ODXOOHTCA OYEHb J0-
porao. OpnHako B mocJiegHHe ABeHAOUATL JIeT BMECTO KeCCOHOB YCNEHO
NpHMeHAeTCcA 3a0HBKA METAJIIHYECKHX IIMNYHTOB C BhIEMKOH FPYHTA Me-
HMOY HHMH H 3anojHeHHeM oOpa3oBaBlierocs MpocTpaHCTBAa OeTOHOM.
JTO0 MO3BOJAET CO3[aTh BOJNOCIHHB 3HAYHTENbHOrD HAmMopa .TaM, rie
OT YCTPOHCTBA €ro elle HeXaBHO OTKA3biBaJHCh.

Tun 3atBopa BOAOCJHAHBA H30Hpaercd MOUYTH HCKJIKUH-
TEJNLHO MO YCJAOBHAM SKCIJIOATALHH: KAHMATHYECKHM (CTEneHb CYpPOBRo-
CTH 3HMBI), THAPOJOTHYECKHM (OLICTPOTA HACTYIJIEHHS MaBOAKA, KOJH-
YECTBO HAHOCOB, TAMXKECTH JeJOBHIX YCJOBHH), CYILOXOAHBIM (HeoOXOmH-
MOCTb OCBOOOIHTE pPYCJIO B NaBoLOK c Gepera o Gepera H 10 IHA PeKH),
RONOXO3AHCTBCHHBIM (TOYHOCTE PEryJHPOBAHHA TFOPH3IOHTA) H NPOMbBILI-
JIEHHBIM (HAJHYHE Y MJOTHHLI 3JEKTPO3HEPrHH HJIH ee OTCYTCTBHE).

CerMeHTHBH 3aTBOp BOJOCJAHBA TPH m[pojerax  mao
20 M ABHO NpennoyYTHTeNeH NMPH OTCYTCTBHH 3JIeKTPO3HepruH (Tpebyer-
Cf MHHHMaJbHOE YCHJIHE JJIf ero NoAbeMa) H npH obOHABHBIX NOHHBIX
H B3BelleHHLIX HaHOCaX (MOBLILIEHHAA OChb BpalleHH: 3aTBOpa).

BansnmoBbfi 3aTBOPp, Kak 3HAUYHTENLHO Gojiee  Joporof,
YMECTHO TNPHMEHATh B YCJOBHAX CYPOBOH 3HMbLI H INpPH HaJHYHH 3JEKT-
POSHEPrHH; B NPOTHBHOM cJjydde NPH YMEpPeHHBIX [IPOJeTax OH YCTy-
NaeT MECTO CerMeHTHOMY 3aTBOpPY, HCIpaBHO pafoTalolleMy Ha ceBepe
HIBeunn nps Haldge:KauieM yXoZe 3a IJIOTHHAMH.
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IlliroBoii 3sarTBop HABHO NpeanouTHTENeH Npn OOJBIIHX HAa-
nopax H NpoJieTax WJH OpH npojerax go 5—6 M, a Takxke Ha rpebGHe
BBICOKOrO BOJOCJIHBA, Tjle APYrue 3aTBopbl OkiH GBI - SIBHO HE3KOHO-
MHYHBI MO YCJHOBHAM pa3McClUleHHA MCXaHH3MOB.

CekKTopHENA 3aTBOp BbABHIAeTCH HA MePBOE MECTO NPH pa-
6ote Ha rpefHe BOAOC/HBA C TNOBLIMIEHHEIM NMOPOTOM B VCJAOBHAX Heol-
XOQHMOI'O TOYHOrO PeryJHpoBaHHS TOPH30HTA BojAbl (FHIPOCTAHILHM) B

JEOGRIX #JHMATHYECKHX YCJOBHAX.

IlaxBep, YyCTPOGHHBIH Ha NOAHATOM MOPOre BOAOCJHEA BHE-
BJAHAHHA BOJkl HHMHero Obedia, Xopollo BHINOJHAET CBOE Ha3HaYeHHE H
NMPH BHE3aNHO HACTYMAKUIHX NMaBoAKax.

MocToBBIEeE MAOTHHE YCTPAHBAKOTCH B ropoaax Ha CcYAOD-
XOJHBLX peKdaXx, Kormga T]JE‘.'ﬁ}"ETCFI B MaBoaoK oCBOOONUTE BCE KHBOE
CEUYeHHE pPEeKH HJH ﬁ-DJIblLT}-’II‘.} €ro 4YacThb.

Hlanoaun—n Tex Ke yCHAOBHAX Hanopa (Ho He B ropongax) H
NpH ObICTPO HACTYNAIOLWHX MaBOAKAX M TNPH HAMopax Ao 5 M.

[Toape—B Tex e YyCJOBHAX HAamopa, HO NMPH CNOKONWHO HACTY-
MaulHX NaBoaKax.

2. BmGop mecTa AJif MJOTHHBI

Ilpn coBpemeHHOM KOMMJEKCHOM HCIOJBL3OBAHHH pek Buifop Mecta
A5 MJIOTHHBLI ONpefenseTcs cTpeMJeHHeM JaThk HauboJiee SKOHOMHYHOE
pelleHHe NpH YCJOBHH COBJIONEHHS HHTEPECOB 3HEPreTHKH, HpPpHrallni,
cynoxoncrea # somocHab:kenud. [Tosromy 3apoaro no noctTpoikH npo-
HCXOOHT pa30uBKa Ha Obebl M CocTABASETCH NAaH ee  HCIOJL30-
BaHHA, YYHTBHIBAIOUIMHA Tomorpaduio, rujpoJiorHio, reoJOTHI H HHTEpe-
¢hl NMoTpebHTe eH.

[Ipn Hcnonb3oBaHHM peuxH, pyubs, OaJKH WM OoBpara AJs UeJel
BOAOCHAGKEHHS B CJyuae 3HAYHTEJNLHOrD HANOpPa BECEMa BAXKHO HMETh
Bbillle MJOTHHBEI BEIFOAHLIE YCJOBHA Tomorpaduu, nmo3pojsiollHe NoJy-
YHTE O0MbLIOH 06beM BOAL B BOAOXPAHHAHIILE.

[Ipn 3TOM HaMO MOMHHTE, 4TOo GOJBLIYIO POJb  HrpaldT TpebOBaHHS
noTpefHTeNI9, KOTOpHe NOJIKHBE! OBITE  YAOBJIETBOPEHBl MNOJHOCTEIO, C
YU€TOM PasBHTHs NPOMBIULICHHBIX NpeAnpuaTHid, B sTHX ycjoBusAX yera-
HOBKA HA MHHHMYM oObema paboT Ha oaMH KyOHueckHH Merp cBepe-
JKEHIIOH BOIbI MOXKeT OKa3aTbes olrnGovyHOH, yCTynas MEecTto OnTH-
MaJIbBHOMY HCNOJIL30OBAHHIO HCTOMHHKA BojocHaGxenus., KoHeuno, npH
NPOYHX PaBHBIX YCJOBHSX CIOKOMHAaA reolorHa MecTa NMJOTHHBI BCEermaa
Hrpaer MoJOKHTEJNEHYIO pPOJib,

ﬂ]}H BENJOMCTBEHHOM HCMNOJB30OBAHHH pek {MEETHG'E CYLOXOILCTBO, HD-
PHTAllHA) B NepBoM ciayuae npuobperamoT Gojblloe 3HAYeHHEe VCJIOBHA
Tpacchl OPOCHTEJLHOTO KaHalla, a BO BTOPOM — YCJIOBHSI BXOJa CYIO0B
B OUIIO3 H BEIXOJA HX H3 1IM03a. JTH coobparKeHnHsa MOTYT SacTaBHTh
SHAYHTEJIbHO IIOJABHHYTL OCh NVIOTHHBI MPOTHB NEPBOHAYAJLHEIX TIpe-
NOJOMKEHHH, OCHOBAHHLIX HA H3YYeHHH TeOJIOTHH H TomorpadHu MecTa
NJIOTHHEL, :
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Tlps Buifope MecT COOPYAeHHH TpH pasbuBke Ha Obedbl NpoOAOJb-
HOTG NPOMHIS PEKH B LEJAX KOMIJIEKCHOTO €e HCMOJb30BanHs NpHXO-
NUTCS HMETh B BMAY pAL coobpaxKeHHH, a HMEHHO: '

1. Teonorys MecTa NJOTHHbI MpeAnouTHTEAbHA HaHOoJiee HajerkHas
(ckaja yoOBIETEOPHTENLHOrO KauecTBa, YNpouiaiolias H yAMEB/sio-
[1as COODYMKeHie, MJOTHBII MaTepuK C He3HAUMTENbHOH BOAOOTAAYeH,
O1CYTCTBHE NYTeH OLYTHTEJNLHOH YTedKH BOJAbLI H3 MOANEPThIX GoedoB,
YCTOHYHBOCTE CMOYEHHBIX OTKOCOB B INOANEPTbIX G6bedax, B ocobeH-
HOCTH TpH GBICTPOl cpaGoTKe TOPH3OHTa BOAOXPaHHJHINA).

2. Vaena coOpymeHHl, B COCTAB KOTOPOro BXOAHT IJIOTHHA, N0JIKEH
Ges ocobLIX 3aTpYAHEHHiI pasMellaTeCs B H30PAHHOM MecCTe, B CIIOKOH-
HEIX YCROBHAX jAedeHHs paGor Ha MOCTPOEUHble OYEepelH H Nponycka
NaBONKOE BO BPEMA NOCTPOHKH H 3KCINIOATAUHH.

3. Mpy cyloXoACTBe No peke MOAXO0A CYMOB K ULIK03Y H BbhIXOA HX
W3 IJi033 He NOJMAHB HMETh OLIVTHTEJbHbIX HeynoGCTB, NPensiTcIBYIO-
LIHY CVAOXOACTBY.

4. HenaTensHa GAH30CTH MECTa NJAOTHHE OT CTAHUMH JKeJIe3HOH
AOPOrH HJH OT LI1OCCEeHHOH MarucTpajH.

5. Ilpi HaJQHuYHHE psAa MeCcT, PABHO3HAUHBIX C TOYKH 3peHHd MpHBe-
AeHHBIX TPeGOBaHHii, NPEANOUTHTENEHO MeCTo, lajouiee MHHHMYM 00be-
ma pabor.

OTCYTCTBHE MeCTa, YNLOBJETBOPSIOWETO BCEM NPHBENEHHBIM TPEGO-
BAHHAM, NPH HAJHYHH Psila MECT, He B NOJHOH Mepe YIOBJETBOPAI-
WX 3THM TpeGoBaHHAM, AHKTYET He0OXOAHMOCThH aHa/H3a H ComnocTa-
BJEeHHS BApHAHTOB B 19X BCECTOPOHHErO HCCJAENOBAHHA BCeX JOBO-
JIOB «3a» H «NPOTHB» MO OTHOILIEHHIO K KaXAoMYy Baphauty. Beibop
MPEeANOUTHTENBEHO CleJaTh B NOJL3Y BapHaHTa, Nawliero COOpy#KeHHE
B 60J€e KOPOTKHH CPOK TPH HaJEXKHEIX YCJOBHAX SKCIIOATAlHH (CJy-
9al yajla KpYyNHLIX COOPYIKEHHH), eClH npyx 3ToM He GyAeT HMeTh Me-
CTa HEOOHCTONb30BAHHE PEHH.
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