Набор лекций по 4-й теме Основы расчета строительных конструкций, работающих на сжатие.
Набор рассчитан ориентировочно на 12 часов лекций+16 часа практических работ
1. Расчет колонн. Общие положения. Работа центрально сжатых колонн под нагрузкой и предпосылки для расчета по несущей способности. Расчет центрально сжатых колонн (стоек). Типы задач.

Понятие о расчете внецентренно сжатых колонн.

Расчет стальных колонн.  

Область распространения и простейшие конструкции стальных колонн. Особенности работы стальных колонн под нагрузкой, предпосылки для расчета.

Расчет центрально сжатых стальных колонн сплошного сечения (прокатный двутавр и сплошная сварная колонна). Общий порядок расчета.

 Примеры расчета стальных колонн на подбор сечения и проверку несущей способности.

Правила конструирования центрально сжатых стальных колонн сплошного сечения; базы, стержни, оголовки. Понятие о работе и расчете стальных колонн сквозного сечения..- 4 часа
Брус, работающий преимущественно на сжатие, в строительной механике принято называть стойкой (колонной). 

Колонны (стойки) представляют собой вертикальные стержневые элементы, передающие нагрузку от вышерасположенных конструкций на фундамент или на нижерасположенные конструкции. 

Колонны применяются для поддержания перекрытий и покрытий зданий, перекрытий рабочих площадок, подкрановых конструкций, путепроводов, трубопроводов и т.п. 

Как уже указывалось, наиболее распространенными  материалами для несущих строительных конструкций,  в том числе  и для  колонн,  являются:  сталь, железобетон,  кирпич  (камень), древесина.  В зависимости  от материала  за  ними  закрепились определенные названия: стальные и железобетонные  принято называть колоннами, деревянные — стойками, а кирпичные (каменные) — столбами. Сжатые элементы с небольшими  размерами поперечного сечения, а также растянутые элементы  при расчете называются стержнями. К сжатым элементам  относятся: колонны,  верхние пояса  и часть стержней решетки  ферм, пояса арок и др.
[image: image1.png]5.1.. Pacuetr konoHH. O6Guue nonoxeHus

Tlo xapakTepy paGoThl Pa3/IN4alOT UEHTPATBHO-CXAThIE KOJIOHHBI
M BHELIEHTPEHHO CXaThie. LIeHTPabHO-CXATBIMU Ha3bIBalOTCS 3/ie-
MEHTBI, Harpy3Ka Ha KOTOpHIE JIECTBYET 110 LEHTPY TSKECTH CedeHusl
(B KOJIOHHAX C CHMMETPHYHBIM CeYeHHeM LIEHTP TSKECTH CeyeHH s NPy~
'HHMAETCs1 COBMNAIAIOIINM C TeOMETPHYECKHM LIeHTpoM (pwc. 5.1, a). Ha
BHELIEHTPEHHO CXaThle KOJIOHHBI CHJIa IEHCTBYET He 110 LEHTPY Tsi-
KECTH, a C IKCUEHTPHCHTETOM ¢, (pHC. 5.1, 6) WM, 4TO paBHO3HaY-
HO, OJTHOBPEMEHHO NPHJIOXEHBI NPOIOJTbHasi cvia N usrubaronmit
MOMEHT M, ronarasi, 4yTo ey= M/N.
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PuC. 5.1. CXaTbie KONOHHbI: &) LEHTPASILHO-CXATLIE; 6) BHELGHTDEHHO CXaTbie;
— OCb LIEHTPa TAXECTH KOMOHHBI; 2 — OCh MDUNOXEHHS Harpy3ku

LleHTpanbHoe cxaTre Goee BHINOIHO, TAK KaK KOHCTPYKLMSI HC~
TIBITEIBACT MEHEE CJIOKHOE HAINPSKEHHOE COCTOSIHKE, YTO T03BONISET
3a4aCTyI0 IPOCKTHPOBATD GOJIEE NIPOCTHIE CEYCHHsI SJIEMEHTOB H TION-
Hee KCTIONb30BATh HECYIILYIO CTIOCOGHOCTH MaTepHana.



 [image: image3.png]5.1.1. Pa60oTa LeHTPanbHO-CXaTbiX KOMOHH
TOA HarpysKoi U NPeAnoCLINKM Ans pacyeTa
no Hecyuyei cnoco6xHocTm

HanpsikeHHO-Ie)OPMHPOBAHHOE COCTOSTHHE LIEHTPATLHO-CXATBIX
KOJIOHH ¥ XapaKTep X paspyllicHHsi 3aBUCST OT MHOTHX (paKTOpOB:
Matepuaia, pa3MepoB 1 JOPMBI TIOTIEPEYHOTO CeYeHHsl, IUTHHBI, CTIo-
OG0B 3aKperIeHHst KOHLIOB 1 T.J. MOXHO BBIIESTUTh HEKOTOpBIE 06-
LM JU1ST BCEX MATEpUAIOB YEPTH B X paGoTe 1Ol HATPY3KO¥, a TaK-
ke yKa3aTh Ha 0COGEHHOCTH paboTHL.

Ec/v noctaBuTh uelh IOBeCTH KOJIOHHY (pasiee GyieM MeTh B BHITY
LEHTPATBHO-CXATYIO, €CITH HE OTOBOPEHO 0c060) IO Pa3pyIIeHHsT, TO
B TIO/IaB/ISTIOLEM GOJBIIMHCTBE CITy4aeB 3TO NPOM3OMAET OT NOTepH
06ueli yCTOHYMBOCTH BCIIEICTBHE TOSIBJIEHHSI IPOOJIBHOTO M3ruba,
WJIH, MHaye TOBOPs1, BHIITySHBaHHsI CTOHKHM (pc. 5.2, a). M3ru6 crep-
JKHST MOXET NPOM3O0HTH W OT CHJTBI, PHJIOXEHHON TePrIeHIMKYIISIPHO
K €r0 OCH, HO TOI/Ia M3rM0 Ha3bIBAIOT NONEPEYHBIM, a HE TTPOIOIBHBIM
(puc. 5.2, 6).

TIpy NPOOIBHOM I TIONEPEYHOM M3rnGe paspylleHHe ATeMeHTa
TIPOMCXOTIHT OTTOTO, YTO HANPSDKEHUS B €10 KPaiHMX BOJIOKHAX IOCTH-




[image: image4.png]raloT Npe/IeNTbHBIX BEJMYHH, ¥ Marepua paspyluaercsi. [1posiosmbHOM)
W3ruGy B TOI WM MHOIt CTENEHH NMOBEPXEHH BCE CXKATHIE AIEMEHTBI,
€I0 NPOSIBJIEHHE 3aBHCHT OT MX TMOKOCTH M MaTepHaJia, M3 KOTOPOrO H3-
TOTORJIEH CXaThiii 37ieMeHT. CTalbHble M IEPEBSHHbIE KOJIOHHBI, Kak
TIPABUIIO, UMEIOT HEGOJTBLIME Pa3MEPBI TIOTEPEHONO CEYEHHS] M SIBTISIOTCS
Goree rMOKMMH, a XeJle300eTOHHBIE U KAMEHHBIE IMEIOT Gostee 3HaYH-
TesTbHbIE pasMepbl NONEPEYHOrO CeYeHHs! H, CIIEIOBATENBHO, 06Na/IaloT
MeHbLuei rTHOKocTbI0. HOpMBI yUUTHIBAIOT Ge30nacHbie BETHYHHbI TPO-
JIONIEHOIO H3rHGa — 3TO ¥ TIOTIOKEHO B OCHOBY PacyeTa KOJIOHH.

Z

Puc. 5.2. a6 crepxws: a) NpoRonbHbi uarvG; 6) nonepesHsiii narmb




[image: image5.png]5.1.2. PacyeT LeHTPasIbHO-CXaTbIX KONOHH (cToek).
O6wme noaxons

PacyeT poYHOCTH LEHTPAJILHO-CXATHIX KOJIOHH (3JIEMEHTOB) Be-
JIETCS M3 MPEATNOCHUTKH, YTO HOPMATbHBIE HATIPSKEHHSI G B HX TIOTIe-
PEYHOM CedEeHUH PaCTIPENENTIOTCs paBHOMEPHO (pHc. 5.3).

B CTPOMTE/bHBIX KOHCTPYKIMSIX HCXO/ISl M3 pacyera 1o npeesb-
HBIM COCTOSIHHMSIM Hecy1liasi ClIocOGHOCTh CUMTaeTcsi obecreyeHHo M,
ecm BhTOHsETCS YCOBHe (2.1)

N< o,
rne N— HauGobliasi BEpOSITHAsi HAarpysKa;
@ — HanMEeHbINAs BEPOSITHas HECYIIIAsi CIOCOGHOCTD CEYeHMsT, KO-

TOpasi 3aBHCHT OT PacYeTHOTO CONPOTHBIIEHHS Matepuana R ruioua-
IV TIOTEPEYHOTO CeueHHst A, T.¢. popmyna (2.1) NpUHHMAET BHI

N<RA. &)




[image: image6.png]Dopmyny (5.1) modxcro paccmampueams kak 6a3oeyio npu pacuemax
npounocmu.

Puc. 5.3. PACDEZENIEHHE HANPTXEHWIE B CYEHIMH KONOHHS!
U LEHTDALHOM CXaTHM

B GosblIMHCTBE CllyyaeB NMpH paboTe KOJIOHH BO3HHKAET, KaK yXe
TOBOPHJIOCH, SIBJIEHHE MPOOIBLHOIO U3riba, MPH KOTOPOM Hecyllas
CIIOCOGHOCTH KOJIOHHBI yMeHbIaeTCs. B pacueTHbix opmymax coka-
THIX KOJIOHH (3JIEMEHTOB) 3TO YUMTHIBAETCS BBEEHHEM KOA(pHLeHTa
TIPONIONTBHOTO M3rKba ¢, UMeIowIero 3HaYeHus Menblue 1,0. [ToaTomy,
pacueTHast (hOpMyIa JUTsi pacieTa LEHTPATEHO-CXATHIX KOJIOHH He3a-
BHCHMO OT MaTepHala IPHHUMAET BUJL



 [image: image7.png]N<QRA. 52

Dopmyny (5.2) moxcro paccuampueams Kaxk 6a3oeyio npu pacuemax
Ha'ycmotiyueocms. JUsi KaXIOTO 13 MATEPHANIOB: CTJH, XeJe306eTo-
Ha, KaMHsl, [IEpeBa — OHA BUJIOM3MEHSACTCA C Y4ETOM 0COBEHHOCTEH
¥X paboThi 101 HATrPY3KOii.

Bemunty ko3d)pHIIeHTa NPOAOTLHOTO U3TMGa @ MOXHO ONpene-
JIMTB 110 (POPMYJIAM, KOTODBIE ONBITHEIM TTYTEM YCTAHORIICHBI JUIS KaX-
JIOrO M3 MaTEpHasoB, HO [UIsl yIOGCTBa pacyeToB 1Sl €10 ONpe/IeIeHUsT
B CTPOMTE/TBHBIX HOPMaX OGBIYHO NIPUBOASATCS TAGMHIILL. OCHOBHBIM
TIapaMeTPOM, OT KOTOPOTO 3aBHCHUT (), IBJISIETCS TMOKOCT CTEPXHS
(komonHbl) — A. He ocTaHaB/MBasch Ha MaTeMaTHYeCKHX 0GOCHOBa-
HMSIX, YKaXeM, 4To rubKocTs onpezensiercsi ro ¢opmyne

(5.3)





[image: image8.png]1€ ly — pacyeTHast JUIMHa CTEPXHSI, KOTOpasi, B CBOIO O4EPEIb, ONpe-
nensiercst o Gopmysie

h=npl, G4

e /— reoMeTpuyecKas JUIMHA CTEPXKHST;

1t — KO3(XbUIMEHT, 3aBUCAIINIA OT CIOCOGOB 3aKPETIeHHs KOHLIOB
CTEPXHSI, ¥ ONpeZieNisieTcst OH 1o Tabun. 5.1: a) mapHUpHoe 3aKperuie-
HHeE BEPXHETO U HIDKHETO KOHLIOB CTEPXHST; 6) BepXHUi KOHEII cTep-
KHsl 3aKpeIUieH IAapHUPHO, @ HYXKHMUIA 3allleMJIeH; B) 3alleMJIeHHe
BEPXHETO ¥ HHXXHETO KOHLIOB CTEPXHSI; T) BEDXHUI KOHEL{ CTEPXHS
HE 3aKPETUICH, @ HIKHUIA 3aLeM/ICH; J) BEPXHUiT KOHEI[ CTEPXHS 3a-
KpEIUIEH LIapHHPHO Ha YTIPYTOTIOABHXXHON OTIOPE, @ HIKHHUIA KOHEL
CTEPXHS! 3allEMIIEH.
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 [image: image10.png]KoadhuumeHT pacyeTHON UTHHBI L TIPH PaceTe IEpeBTHHBIX KOH-
CTPYKUMiA OTIIMYaeTCst OT KO3 dHLIMEHTOB, TIPHHSTHIX NIPU pacyeTe
CTA/IBHBIX KOHCTPYKIWH, TAK KaK YUHTHIBAET, YTO U332 YCYIIKH JIpe-
BeCHHBI HEBO3MOXHO 0GECTIEYHTD IMOJTHOE 3allleMJIEHHE KOHLIOB Jiepe-
BAHHBIX CTePXHe#i. Onpe/ie/ieHNe pacYeTHBIX JUTMH JJIs1 XeJe306eToH-
HBIX ¥ KUPITHYHEIX KOJIOHH PACCMOTPEHO B COOTBETCTBYIOLMX M1apa-
rpadax, HO B LEJIOM BHITOJHSAETCS AHAJOTMYHO OMNPEIENEHHIO
PACUETHBIX JUTHH JUTsI CTILHBIX U JIEPEBSHHBIX 3/1eMeHToB. Ipasiia
TIOCTPOEHHS PACYETHBIX CXEM U3TIOXKEHBI B [1aBe 4.

B 3nameHareste popMyItel (5.3) NPUCYTCTBYET BeIMYMHA i, KOTOpast
Ha3bIBaeTCsl pajuycoM MHepLwmK. OHa onpenensiercst o dbopmyste




[image: image11.png]i= 2 (5.5)

e /— MOMEHT MHEPLIMH CeYEHMUSI CTEPXHS; A — IUIOLIaIb CeYEeHHs
CTepXHSL

HekoTopeie (hOPMYJTEL JULS OTIENICICHHST XapaKTEPHCTHK pasyvt-
HBIX CeYEHMiH, HEOOXOIMMBIX JUTSl PACYETOB, IPHBEMICHEI B Ta6II. 5.2.

Tabnmua 5.2

i 0,289 0,289 025D |o25iFi-d

i 0,280 0,289 025D | g25/B—




 [image: image12.png]JUist cranbHOro npokara (YroJikoB, IIBEJUIEpOB, BYTaBPOBIX G6a-
JIOK) pajIMyCHl MHEPLIMM H IPYTHE XapaKTePHCTHKH NIPUBEIICHB B COP-
TamenTe (Mpunoxenwue 1).

BenencTeye psiia NpUYMH pacueTHBIe UIMHBI CTEpXHEH MOTyT
GBITh Pa3TMYHEIMM B Pa3HBIX TUIOCKOCTAX: k, — pacueTHas mTuHa
CTEPXHsI OTHOCHTENTBHO OCH X—X; k, — pacyeTHast JUIMHa CTEPXHs OT-
HOCHTENLHO ocH y—y (puc. 5.4). M3 prcyHKa BuHO, 4TO (popMa 13-
THGa KOHCTPYKIIHH B €€ TUIOCKOCTH OTJTHYaeTcs oT hopMel u3ruba B
TUTOCKOCTH, Jiexatel NeprieHAHKY/ISAPHO IUIOCKOCTH KOHCTPYKIIHH,
¥, COOTBETCTBEHHO, PACYETHHIE JTMHBI CTOMKH 1pH paboTe B pasHBIX
TUIOCKOCTSIX Pas/M4HEL




[image: image13.png]PUC. 5.4. DOpMBL H3rMGa KOHCTDYKLIMM B asHBIX MNOCKOCTSX: 1 — M3G CTOiKM
8 IOCKOCTH KOHCTPYKLIMW; 2— WIIWG CTOMKW B TVIOCKOCTH, NEPTIEHIMKYTIAPHO
NAOCKOCTH KOHCTPYKUMM

‘Tak Kak pa3mephl Ce4eHHs! YacTO He OIMHAKOBBI OTHOCHTEITHHO OCeH
mmﬁa, MOTYT pa3yiyaThcsl ¥ PaIHyChl HHEPLIWH OTHOCHTENIBHO 3THX
oceit (i, i,) ¥, CIIENOBATEITHHO, MOTYT PAXTHYATBCS THOKOCTH (A, A,):

1
i (53,0




 [image: image14.png]Tlpodoasnbiii uszub yenmpaasno-cxamozo 31emenma Gydem npo-
ucxX00ums OmHoCumeAsHO 0CU, N0 OMHOWENUIO K KOMAPOil 2ubKocmb
Gonvue.

Ve rOBOPHIIOCH, YTO JUIsi KOPOTKHX KOJIOHH KO3(DHUIIMEHT Npo-
IONBHOTO M3rnGa @ = 1, 0BGBIYHO NMPH NMPAKTHYECKHX PacyeTax B KO-
JIOHHAX 3HayeHHe KoadduimenTa @ = 0,5-0,8. TTpu Gonblumx 3Haue-
HUSIX THOKOCTH (JUTHHHBIX KOJIOHHAX C HEGOJTBIITMM CEeYEHHeM) orac-
HOE HANpPSDKEHHOE COCTOSTHWE HACTYMaeT NpH O4YeHb HeGONBIIMX
Harpy3sKkax, 1l03TOMy BBOITCS IIOHSTHE TIPEAETbHOM THOKOCTH Ay 5
KOTOpast He IOJKHA GBITh NPeBHIIEHa HE3aBUCHMO OT BEJTHYHHBI Ha-
TPY3KH. 3HaYEHMUs PEIENLHOM TMGKOCTH IIPUBOJIATCS B HOPMAX, OHI
3aBHCAT OT XapaKTepa Harpy3ku (CTaTHyecKasi WJIH IMHaMU4ecKast),
KOHCTPYK1IMH, MaTepuasa. CriocoGbl MX orpesenierst GymyT paocMo'r-
PEHBI B COOTBETCTBYIOIIUX TEMaX.

Ecnu cxarast KOHCTPYKLIMSI B PACYETHOM CEYEHHH MMeeT ocabuie-
HUs (OTBEpCTHS, BPE3KH HIH COCTOMT M3 HECKOJIBKHX BETBE#t), TO He-
06X0IMMO TIPOBOAMTH PacyeT NMPOYHOCTH M YCTOWYHBOCTH (YCIIO-
Busi 5.1, 5.2). Eciu B CrUIONIHO¥ KOJIOHHE ocaberuii HeT, Hanpsixe-
HUS NoJTyyaloTcst Goibliie B pacyeTax yCTOHYHBOCTH M B 3TOM CJTyyae
OIPaHUYMBAKOTCS TOJIHKO PACYETOM YCTOHYMBOCTH (ycsioBue 5.2).




[image: image15.png]B HEKOTOPHIX KOHCTPYKLIMSIX YCTOHYHBOCTD 3JIEMEHTA B LIEJIOM
obecrneYnBaeTcsl, HO TePSIETCS! YCTOHYMBOCTD OT/ICIbHBIX €10 YYacTKOB,
¥ B 3TOM cJlyyae HeoGX0IMMO MPOBOAMTE PacyeT Ha MECTHYIO YCTO#-
4MBOCTb, KOTOpHIi TIPUBOIMTCS| B HOPMaX IIPOEKTHPOBaHHsI.

OTMeTHM, YTO OCHOBHasi pacyeTHasi popmyna (5.2) AaeT BO3MOX-
HOCTB PELIaTh CIE/lyIOIIHME THIThI 3a/Ia4:

mun 1: onpedenenue pazmepos cewenus KOAORHb Om 3a0aHHOI HA-
2pyaKu

N
Az,
oR

Tlocne onpenenerusi TpeGyeMOii TUTOLIA/IH TIOTIEPEYHOTO CEYEHUS
BHITIONHSIETCS NTOAGOP Pa3MepoB ceveHHsl. DTo Hauboltee pacnpocTpa-
HEHHHIHi THTI 3aj1a4 NPH pacyeTe ¥ IPOEKTUPOBAHUH KOJIOHH;

mun 2: npoeepka necyueii cnocobHocmu KoA0HHbL:

N<QRA.
Takas 3a51aua MOXET BO3HMKHYTb DU H3MEHEHHH HaTPy3KH (3a-

MeHe BHILIENEXALMX KOHCTPYKLMIA, 06OpyNOBaHHs ¥ T.1L.), & TAKKE
TIPH TIPOBEPKE NPUHSTHIX Pa3MEPOB CEHEHHSI KOJIOHHHI;



 [image: image16.png]mun 3: onpedenenue necyweii cnocobnocmu xosonnst (D):

@=oRA.

Taxast 3aj1a4a MOXET PACCMATPHBATECS KK CAMOCTOSTENbHAs, HO
ee IPUMEHEHNE OFPAHMYEHO, M OHA SIBJISIETCS YACTHBIM CIy4aeM
THNA 2, TO3TOMY MBI B JaJIbHeliiieM GyieM rOBOPHTDb O IBYX THMax
3314 TIPH pacyeTe KOJIOHH.

OGLEnpHHATO Tocie noa6opa ceveHHs! AeNaTh POBEPKY €ro He-
cyllieii criocoGHOCTH, TIO3TOMY TPH pacyeTe, Kak NPaBuio, IPUXOIHTCS
pewath 06a THNa 3ajay.

Marepuarsl, HCTIONB3yEMBIE B CKATHIX AIEMEHTAX, PA3THYAIOTCs KaK
TI0 NPOYHOCTH, TaK M TIO XapakTepy paboThl npu cxkatnn. Eciv cramb-
HEIE KOHCTPYKIIMH paGOTAIOT YIPYTO, TO B KOHCTPYKLIMSIX M3 IDYTHX Ma-
TEPHANIOB YXKe NPH OTHOCHTENTbHO HEGONBIIMX HArPy3KaX BOSHUKAIOT
HapsuLy C ynpyriMH iepopMaLmsIMK TIacTHYecKwe fiehopMaLmi (YTpy-
ronactHyecKas pabota). Bce 310 IpMBOIMT K TOMY, YTO pacyeTsl KOH-
CTPYKLIMA, BHIITOTHEHHBIX M3 PA3THYHBIX MATEPHAJIOB, HMEIOT CBOH OCO-
6EHHOCTH, KOTOpBIE PUBOLISITCS B COOTBETCTBYIOLMX rasax CHull.



 [image: image17.png]5.1.3. MNoxsiTMe O pacyeTe BHELEHTPEHHO CXaThiX
KONOHH

B oT/Hume OT UEHTPATLHOTO CXATHS NPY BHELIEHTPEHHOM CXATHH
HATPSDKEHHs] B TIONIEPEYHOM CEYEHHH PACTIPEMIENSIOTCS HEPABHOMEp-
Ho. TTpy 3TOM BO3MOXHBI TPH OCHOBHBIX CTydast (puc. 5.5):

) Opyy > 0, Oy > 03

6) Gy =0, Gy > 0;

B) Gpin < 0, Gp, > 0.

TIpy BHEUEHTPEHHOM CXaTHUH Ha MPOJOJLHBI U3rHG OKa3bIBaeT
BITHSTHUE U3rMGAIONIMI MOMEHT, M TIO3TOMY pasMephl CEYEHHS BHELIEH-
TPEHHO CXATHIX /IEMEHTOB YBEJHYHMBAIOT B HANIPABJICHHH NEHCTBHS
'MOMEHTa, TeM CAMBIM YMEHbLUAs B 3TOM HanpaBJ/ieHHH THOKocTh (yBe-
NMYMBast KECTKOCTB).

_j:’
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Pyc. 5.5. PacnpeseneHue HanpaxeHwil iy BHELEHTDEHHOM CXaTyi



 [image: image18.png]PacueTHbie ()opMyJTBI TIPH BHELIEHTPEHHOM CXATHH BHIBOJISITCS U3
TIPEANOCHUTKH: Opar < Reyaror @ B CITyda€ BOSHMKHOBEHHSI PacTATHBa-
FOIIMX HANPSKEHWH B CEYEHNH BIIEMEHTA TAKXKe YYUTHIBACTCS YCIO-
BHE Opiy < Riacraxesnno (PHC. 5.5, 6).

PacyeT BHELIEHTPEHHO CXATHIX KOJIOHH GoJiee CIOXKeH, YeM pacyeT
UEHTPATLHO-CXATHIX KOJIOHH, ¥ B GONbLUEH CTENEHH 3aBUCHT OT Ma~
Tepuana. BHELEHTPEHHO CXXaThle XeNe306eTOHHbIE W KAMEHHBIE KO-
JIOHHBI HEOOXOIMMO PACCYUTHIBATH HE TONIBKO Ha MPOYHOCTH, OG0
YCTOHYMBOCTB, HO B HEKOTOPBIX CITy4YasiX Ha PACKPBITHE TPELIWH.
B paMKax Halllero Kypca pacyeT KOHCTPYKLuit Ha BHELICHTPEHHOE CKa-
THe B OCHOBHOM He PACCMATPUBAETCSL.




[image: image19.png]5.2. Pac4eT CTanbHbiX KONIOHH

5.2.1. O6nacTe pacnpocTpaHeHus
¥ npocTefilume KOHCTPYKUMN CTalNbHLIX KONOHH

CTasibHBIE KOJIOHHBI LIMPOKO PACTIPOCTPAHEHBI B OGLLECTBEHHBIX U
TIPOMBILLIEHHBIX 3MaHUsIX. OHM YacTO I0POXe XKeJIe300ETOHHBIX, Ka-
MEHHBIX ¥ TeM GoJee IepeBsSIHHBIX, HO €CTh OGJIACTH, T7ie TPUMEHEHHE
HX 11€/1eCO06pa3HO M SKOHOMHHYECKH ONPABJIaHO, HANPUMED, KaK yXe
(OTMEYAJIOCh, B IIPOMBIILIEHHBIX 3IAHWSX NMPH BeicoTe Gonee 10 MeTpos,
TIDH TSIXEJIOM peXvMe paboThl MOCTOBBIX KpaHOB. [TpuMeHsieTcsi cTab
TakXke M JUTsi HeGONBILMX T10 BBICOTE M HHarpy3KaM KOJIOHH, TaK Kak MX
M3TOTOR/IEHHE U3 TIPOKATHBIX PO N103BOSISIET BHIOTHSTE KOJIOH-
HBI OTHOCHTEJTBHO MAJIOTO CEYEHHs! GBICTPO H I0CTATOYHO IPOCTO, YTO
B KOHEYHOM MTOTE OKA3IBAETCS IKOHOMHUYECKH ONPABIAHO.

Tpocreiilueii KOHCTPYKLME#H CTAIBHBIX KOJIOHH (pHC. 5.6) siRnsier-
CS1 CIITOUIHAST KOJIOHHA TTOCTOSIHHOTO CEYEHHsT, BHITIOHEHHAs! M3 TDY-
6Bl WM MPOKATHOIO IBYTAaBpa (Jy4lLie LIHPOKOIONIOYHOro). JlocTaroy-
HO Y4CTO BINOJHSIOTCS! CIUIOLIHBIE KOJIOHHB COCTABHOTO CEYeHNs! M3
TIPOKATHHIX S/IEMEHTOB: JIBYX LUIBEJLIEPOB, YTOKOB M IPYTHX KOMGH-
Hauwit. CIJIOUIHBIE KOJIOHHB MOTYT GBITh CBAPEHBI U3 TPEX JINCTOB,
TIOBTOPsisi 110 hOpMe CeueH s MPOKATHBIX IBYTaBPOB (puc. 5.7). Ko-
JIOHHBI TAKXE MOTYT BBITOJTHSITECS! CKBO3HOTO CEYEHHSL: HA TTAHKAX
(puc. 5.8, a) wnu pemeryarsie (puc. 5.8, 6). B pamMKax Halero Kypca
6yNeT pacCMOTPEH PacueT CIUIOLIHO# KONOHHBI M3 NIPOKATHOTO M-
POKOIIONIOYHOTO JIBYTABpa.



 [image: image20.png]PUC. 5.6. CesieHis CrOLLINbIX KOMOHH: &) MPOKaTHIH £I8Y T3BD;
6) caapHOi ABYTaBD:; B) TDYGA; ) CedeHHE K3 ZEYX LBENIEPOB;
2) cesenvie u3 aByX yronKos




[image: image21.png]) KOHCTDYKLWS; 6) Geuerme w3 npoKaTHOR ABYTaBPOBOH Canky;
) ABYTBBPOBOE CENEHME, CBAPEHHOE U3 IMCTOB; 1 — CTEPXEHS KONOHHS;
2~ 0ron0BOK KoOHHLY; 3 — Ga3a KONOHHY; 4 — YHIAMEHT; 5 — pacueTHasi cxema
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PyC. 5.8. CKBOSHbIE IEHTPA/EHO-CXATLIE KONOHHBI: 3) COBUHEHME BETBEN
Ha nnatkax; 6) COBAMHEHNE BETBEN PELLETKON M3 YTONKoB; 1 — CTEPXEHb;
2 0ronosok; 3— 6asa KONOHHbY; 4 — GyHAMENT; 5 — nnakiku; 6 — yromku




[image: image23.png]5.2.2 Oco6eHHoCTM pa6GoThi CTANbHLIX KONMOHH NoA
Harpy3Kko# v NpeanocHLIKM ANs pacyeTa

Hecymas cnocoGHOCTE KOJIOHH MOXeT GBITh HCYepIaHa 1o psity
TIpHIMH:

1) ot notepu obieit ycToityuBoCcTH;

2) OT NoTepH NPOYHOCTH, YTO BO3MOXHO, KOIZIA B MONEPEYHOM
(CeyeHHH HMEIOTCS OTBEPCTHSI, OC/IaGISTIOLIIE CeYeHNe KOJIOHHBI (Ha-
TpHMep, TEXHOJIOTHYEeCKHe OTBEPCTHSI, OTBEPCTHS! IS GOJITOB M T.IL.),
JMGO B KOJIOHHAX CKBO3HOTO CEYEHMHs, KOT/Ia YCTOHYMBOCTD KOJIOHHH
‘obecnieyMBaeTcsi TeM, YTO BETBH KOJIOHHBI PacCTaB/IEHBI IA/IeKO OT
IIaBHBIX Oce# NPy OrpaHUYEHHO¥ TUIOIAN UX ceyeHust (puc. 5.8),
1 B 3TOM CJIyuae NOTepsi IPOYHOCTH MOXET NPOH3ONTH paHbllle, YeM
norepst o6LIEH YCTOHYUBOCTH;

3) OT noTepU MECTHO# YCTOMYHBOCTH (PHC. 5.9, a); ISl HCKTIoYe-
HUS 3TOTO SIBJICHHST IPHMEHSTIOTCS CTIELMATBHEIE MEpHI, HanpUMep
TIOCTAHOBKA TOTEPEYHBIX pebep KecTKOCTH (puc. 5.9, 6), KOHCTPYK-
THBHOE YBeJIMueHUe TOMIIMHE JIMCTOB, U3 KOTOPHIX H3TOTORJSIETCH
KOJIOHHA, M T.11. B IIDOKATHEIX ZIBYTaBpax, TpyGaX UX TOJIMHEL ¥ Ce-
ueHHs! N10/106paHB! TAKUM 0GPa3oM, TO T10Tepy MECTHOH YCTORYHBO-
CTH OGBIYHO HE IPOVCXO/IUT, TIO3TOMY OCHOBHBIMM CJTyHasiMi NNOTEpU
‘Hecyllel criocOGHOCTH LISt TAKMX KOJIOHH OCTaloTCs MepBbie /IBa.
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PuC. 5.9. TOTEPR MECTHOI YCTOMMMBOCTH: &) CXEMA NOTEPM MECTHOV YCTOMMUBOC-
1 ceapHoro asyrasps; 6) NOCTaHOBKE PeGep XECTKOCTH A/ obecreveHin
MecTHOii yeToiumBoCTY; 1 — pelpa XecTkocTH




[image: image25.png]5.2.3. PacyeT LeHTPaNbHO-CXAaThIX CTaNbHLIX KONOHH
CTIOWHOO ceuenmns

B COOTBETCTBHH C BBIIIECKA3aHHBIM NPH PACUeTe CTEPXHS KOJIOH-
HBI CTPOHTEJILHBIE HOPMBI TIPE/INHCHIBAIOT BHINOTHEHUE CIIEYIOLINX
PacyeToB: 110 NPOYHOCTH, 110 NoTepe 061l YCTOIHYMBOCTH, a TAKXKe
TIPH 3TOM HEOOXOIMMO OrPaHHYHBATh THOKOCTS.

PacyeT npoYHOCTH BHINOMHSIOT 10 (hopMyne

%S&v., (.1, a)

I/Ie G — HOPMAJBHOE HANIPSDKEHUE B CEICHHHU KOJIOHHE;

N — pacyeTHasi IpOIOJIBHAs CHIIa;

A, — TUIOLLIAZIb CEeYEHNs HETTO, T.€. TUIOLA/Ib CEYEHHS 32 BBIYETOM IO~
1any ocyiabieHuiA, HanpuMep NPH HATYMH OTBEPCTHIA 1711 GOIITOB M Ap.;

R, — pacyeTHOE CONPOTHBJIEHHE CTAH TIO TIPENeNy TeKYYecTH,
(Tabn. 2.2);

Y. — K03 HUIMEHT YcIIOBHS pabOTHI, yCTAHABITHBAETCS B COOTBET-
CTBHHM ¢ TaGI. 2.3 (TIpH pacyeTax NPOYHOCTH CTLIOLIHBIX KOJIOHH ¥, = 1, 1).

Kax yxe oTMeqasoch, 0GBIMHO HECYIAst CIIOCOGHOCTH KOJIOHH Te-
pfieTcsi B pe3y/ibTare npoaoibHoro uaruba. [Toatomy pasmeps! ceue-
HUS CTEPXHS TPMHMMAIOT U3 PACYETa HA YCTONYHBOCTD.

Pacuer Ha yCTOIYHBOCTD BBITIONHSIIOT 1O (hopmyJie

o=q’—':sR,y,, 2,0

rie ¢ — KoahUIHEHT NPOAOTLHOTO M3rKHba;

A— nyiomazs 6e3 yyera ocnabnenmii (6pyTro).

He3apycnmo OT pacyeta Ha NPOYHOCTh M YCTOHYMBOCTD HOPMBI
OrpaHWYHBalOT HAMGONBILYIO THOKOCTB CTEPXKHSI KOJIOHHBI, KOTOpast
NIOJDKHA GBIT He Gonblile NpenesbHoi (Tabn. 5.4).

TIpoepka rH6KOCTH BEITIONHsETCS 110 hopMyIie

III
h= Sk, (53,6

rne ly— pacyeTHas JuuHa KonouHbl; ¢ CHull IT-23-81* «Cmaasnsie
KOHCMpYKuuu» 6 omauysue om Opyaux nopm pacyemnas dauna 0603na-
uaemcs l, (3pexmuenan dnuna);

i — paIMyC HHEPLMH CeYeHUs.

Kax y>ke roBopuiioch, 13 NpuBeEHHBIX (JOPMYJT MOXHO pelLiaTh [1Ba
TUIIa 3a1a4: OTPE/IENISTh Pa3MEPBI CeYeHHUsT KOJIOHH (THN 1) Wi mpo-
BEPSITH HECYLIYIO CITOCOGHOCTB (THIT 2).




[image: image26.png]O6uii NOPsAZIOK NOGOpa CedeHHs CTePHKHA KOIOHHb! (Trn 1)

1. OnpezeNsIIOT HArPY3Ky Ha KOJIOHHY; B OOLLEM CITy4ae OHa Ofpe-
IeJsieTcsi 10 YKA3aHUsIM pa3jieNa 3; B MpocTeilmX yueGHbIX 3a1a4ax
Harpyska MOXeT GbITb 3a/laHa.

2. VcTaHaBIMBAIOT PACYETHYIO CXeMY, CM. pasfien 4.

3. B 3aBMCHMOCTH OT PacyeTHOI CXeMbl HAXOMIAT PACYETHYIO UTH~
HY KOJIOHHHI 110 (hopMmyrie (5.4)

ly=ul,

rzie p — KO3 dHILMEHT pacyeTHOi AIMHBI (Tabm. 5.1);

1 — reomeTpHyecKast JUTHHA KOJIOHHBI.

4. Ha3HayaloT THIT TTONEPEYHOTO CEYEHHS! CTEPXHSI KOJIOHHBL: TPy~
6a, MpOKaTHbIi IBTaBp, COCTABHOE CEYeHHe M3 MPOKATHBIX Mpodu-
e v T

5. TIpMHUMAIOT CTaJlb JUTSi KOJIOHHbI; BHIGOP CTANM 3aBUCHT OT KOH-
CTPYKUMH KOJIOHHBI, BEJIMYMHBI HATPY3OK, KIMMATHYECKOTO paiioHa 1
YCIIOBHiA 3KCIUTyaTalMK (OTarUIMBaeMoe WIH HeOTArIMBaeMoe 31aHHe),
9KOHOMHYECKOro 0GOCHOBaHHsl M T.Ji. B 1ieIsiX ynpoueHns pacyera u
B aMKaX pacCMaTpHBAcMBIX IPUMEPOB Gy/ieM IIPUHHMATS JI06YI0 3
craneit: C235, C245, C275; C345.

6. JUisi NpUHSATO# CTAJM ONpPE/ENISIOT PACYETHOE CONPOTHRIIEHHE MO
npezeny Tekysecty R, (rab. 2.2).

7. OnpeiensiioT KoaDHMIMEHT YCTIoBHS PabOTH KOJIOHHB ¥, (Tab1. 2.3).

8. OnpezensioT TpeGyeMylo MIoLIab MONepPeYHOrO CeYeHHs CTep-
xHs. TpeGyemas ruiowanh ceyeHus HaxonuTCst U3 GopMyIsl (5.2)

N
oRy,’

A2



 [image: image27.png]e IV, R, ¥ 7y, yXe ONpee/ieHbI.

TockonbKy B (hopMysie 1Ba HEH3BECTHBIX — A U @, TO OIHO# K3 Be-
JIMYMH HEOGXOIMMO 3aIATECH, T.€. IPHHSTH NPEIBAPHTEINBHO, a 3aTEM
BBITNOTHUTD MPOBEPOYHBIN pacuer. PekoMeH/yeTCs 3a/laBaThest TMOKO-
CTBIO A, BENIMYMHA KOTOPO#i HE IOMKHA MPEBILATD Ay, (THGKOCTH
KOJIOHH OGBIYHO HaXo#HTCsi B npefenax ot 100 go 70), no npuHsTOM
THOGKOCTH YCTAHABNBAIOT KO3(ULIMEHT ¢ (Tabn. 5.3).

9. Onpepensiior TpeGyeMblil paIvyc HHEPLIHH, NOACTABIISSA B ypaB-
HeHue (5.3) NpUHATYI0 THGKOCTD:

imk,
A

10. Io HaiileHHBIM TUIOLIANM ¥ PATHYCY WHEPLIMH, NOJTb3YsICh COP-

TAMEHTOM NMPOKaTHHIX aniemMeHTOB ([punoxenue 1), NpUHUMAIOT ce-




[image: image28.png]YeHWe CTEPXHS KOJIOHHHI M BHITTHCHIBAIOT (aKTHYECKHe XapaKTepuc-
THKHM NPUHATOTO ceyenust (4, i, i,).

JIns ceapHbix KOAOHH, 6INOAHAEMbIX U3 CIANBHBIX ILUCMOB, CeHeHUe KO-
JI0HHBL CAleOyem Ha3HAUMb CaMOCMOSMENbHO: BHICOTA CeYEHNS! KOJIOHHBI
B BHJI JIBYTABpA NIPUHMMaeTCsl OGbIMHO B nipesenax i = (*/y—'/x)l, mm-
pHHa b ipUHIMaeTCst PaBHOIA BrICOTe ceyeHmst b (CM. puc. 5.6, 6), Ton-
LIMHa NOSICOB # IPUHMMAETCs B Nipesieniax 10—40 MM, a TONUMHA CTeH-
KH 1, = 6—18 MM. HasHaueHHOe ceveHvie IOMKHO MMETh IIIOLIAD NPH-
MepHO paBHYI0 TpeGyemoit muiomany (o nyHkty 8). Haumensumi
PACXOJI METAILIA TIOJTyYaeTCs], ECIIH Ha JIONTIO TI0SICOB NIPHXOMIHTCS OKO-
710 80% OT OBLLieii IIOLAIM TIONEPEYHOTO CEYEHHST U, COOTBETCTBEH-
HO, 209 O/DKHO NPUXOIUTECS Ha CTEHKY: A~ 0,84 — rutowans no-
sicos; A,,~ 0,24 — noiaap cTeHKH. TONINHBI NI0SICOB U CTEHKH NPU
3TOM MOXHO OPHEHTHPOBOYHO OMNPE/ETHTD N0 hopMynam: &~ A,/2b —
TONMHA NOsICa; 4, ~ A,/(h— 2) — ToNuMHa CTeHKH.

TlonyyeHHOe ceyeHHe KONIOHHBI MOXET GBITh H3MEHEHO TPH JIalTb-
'HeMIIMX pacyeTax.

11. TIpoBoAAT MPOBEPKY NPHHSATOTO CEYEHHs U NPH HeobXOMMO-
CTH BHTIOJHSIOT YTOYHEHHE €10 Pa3MEPOB.
TIposepKy ycToiunBoCTH Npou3BoastT No dopmysie (5.2)

N<oRy4,

rae R, vy, ocTanuch TeMHM Xe, YTO B IyHKTax 6, 7;

A— NpuHSITast IO CeYeHMs CTepXHSsl. COPTaMEHT NPOKATHBIX
npoduieli He NO3BOJISIET, 33 PEIKMM HCKITIOYEHHEM, Nofo6paTh Tio-
11131k, B TOYHOCTH PaBHYIO TpeGyeMoii, No3ToMy KoaddHLMEHT Npo-
JIOJTBHOTO M3rKGa ¢ onpeieNisieTcst 3AHOBO MO HaubonbLueli akTiyec-
KO# rHOKOCTH NMOI0GPaHHOTO CeYeHMUsI KOJIOHHBI.

Han6orbliryio ru6KoCTb KOJIOHHBI HAXOIAT 110 (opmyJie



 [image: image29.png]TI€ iy — MEHBLUNI PAIMYC MHEPLMHU TIDHHSITOTO ceyeHust (i, /).
Tlo Tabmmue 5.3 B 3aBUCHMOCTH OT R, U A, HAXOMSIT NEHCTBHTEN b~
HEIit KO3(hOUIMEHT NPOOILHONO M3TNGa .

HepapeHCTBo (5.2) MOXHO 3ATIHCATS B BiIe 0= % <Ry, (52,0)

M OTpaHNYMBATh HANPSDKEHNST; BHITIOIHEHHE JTI06oro ycnosust — (5.2)
WM (5.2, @) 03HaYaeT, 4TO HeCyILIast CIOCOGHOCTD KOJIOHHBI 0becrieyeHa.




[image: image30.png]Tabmua 5.3

KOS(:OMUMEeHTS! ¢ NPOACALHOFO WarnGa
LEHTPANLHO-CXATHIX BNIEMEHTOB
(usanevenme us Tabn. 72 CHuM 11-23-81°)

Koo GHUMEHTS! § ANR SNEMEHTOB M3 CTanu
rudocms ©pacueTHuM conpoTuaneHuemR,, Mila
> 200 240 280 320 360 400
10 988 987 985 984 983 982
20 967 962 959 955 952 949
30 939 931 924 917 911 905
40 906 894 883 873 863 854
50 869 852 836 822 809 796
60 827 805 785 766 749 721
70 782 754 724 687 654 623
80 734 686 641 602 566 532
90 665 612 565 522 483 447
100 599 542 493 448 408 369
10 537 478 421 381 338 306
120 479 419 366 321 287 260
130 425 364 313 276 247 223
140 376 315 272 240 215 195
150 328 276 239 21 189 71
160 290 244 212 187 167 152
170 259 218 189 167 150 136
180 233 196 170 150 135 123
190 210 177 154 136 122 1
200 191 161 140 124 111 101
210 174 147 128 13 102 093
220 160 135 18 104 094 086

TMpumeuanue. 3ravenvs koadduLmenTop ¢ b TabnyLie ysenvyensi B 1000 pas.



 [image: image31.png]B pesynbrate pacyeTa MOXeT NOTYYHTECS GOJIBILOH 3anac MPOYHO-
CTH, B 3TOM CJIydae MOXHO NOMNBITATHCH YMEHBINTE Pa3Mephl ceve-
HHSl CTEPXHS KOJIOHHBI, HO 3TO HE BCET/IA YIAeTCsl, TAK KaK ClielyeT
YUMTHIBATH TPeGOBaHus M. 12. ONTUMANTBHO, €CITH JIEBast YacTh TOrO
WX MHOTO HEPaBEHCTBA He MpeBbILLaeT 5%.

12. He3aBHCHMO OT BHITOJIHEHHOTO pacyeTa HeOGXOINMMO, YTOGBI
THGKOCTH KOJIOHHBI HE MPEBBILIANA MPENEBHON Ay, Tlpemens-
HBble THOKOCTH CXaTBIX 3/IeMEHTOB NPHHHUMAIOTCS 110 Tabn. 5.4 (wis
OCHOBHBIX KOJIOHH OHH onpefensiiorcsi o ¢opmyre 1. 4 Tabn. 5.4:
Apes = 180 — 600, rie KO3hDHMEHT 0. = N/@ARyY. > 0,5).

Tlposepra Hecyweii cnocobrocmu (3anada 2-1o THIIa) SBJISETCH CO-
CTaBHOIt YaCTHIO PELICHHsT 3a1a4M 10 NoAGopy ceyeHus (HeoGxommmMo
BBINONHUTS L. 2, 3, 6, 7, 11, 12 nopsiaka pacyeta).




[image: image32.png]Ta6mua 5.4

Npenenshbie rUGKOCTH CXaThIX anemenTos (1a6n. 19 CHuM 11-23-81°)

BnemenTs KoHETPYKUWH

1. Mosica, ONOpHbIE PACKOCH U CTONKM, NEPEaaloLLme onopHele pe-
aum:

2) NNOCKMX hepPM, CTPYKTYPHBIX KOHCTPYKLI U NPOCTPAHCTBEHHBIX
KOMCTPYKLMIA U3 TPY6 U NAPHBIX YTONKOB BLICOTOM A0 50M

6) NPOCTPAHCTBEHHLIX KOHCTPYKLM 13 OAVHOUHBIX YTOKOB, PO~
CTPHCTBEHHLIX KOHCTPYKLIMI M3 TPYG U NIBpHEIX YT OMKOB CBbiLLe S0M

_—-s-wm—_

Tipenenswan
rubkocTs
cxaTbix
snemenron

180-60a
120

2. GnemenTH, KpOMe YKa3aHHEX B03. 1 W7
2) NNOCKWX (epM, CBAPHBIX NPOCTPAHCTBBHHLIX W CTRYKTYDHS!
KOHCTPYKLMI M3 OAAMHONHBIX YTONIKOB, NPOCTPAHCTBEHHBIX U CTPYK-
TYPHLIX KOHCTPYKLIA U3 TPYO U NApHEX YTOMKOB

6) NPOCTPAHCTBEHHBIX Y CTPYKTYPHLUX KOHCTPYKLIVY U3 OAUHONHBX
YrOnKoB G GonTOBbIMM COBAMHEHUSIMM

210-60c.
220-40.

3. Bepxiue nonca GEpM, HE 3aKPENERHLIE B NPOLIECCE MOTaXa
(NPeANbHYI0 IUGKOCT NOCNE 3ABEPLIEHIS MOHTBXA CrIEAYeT NpH-
HuMaTs no Noa. 1)

220

4. OCHOBHBIE KONOHHB!

180-60a

5. BTOpOGTEneHHLIe KONOHHb (CTOMKA GaxBepKa, GoRapen .n.),
SMeMENTE! ELLIETKM KOMOMH, 3NEMEHTH BEPTUKANLHLX CBA3EH
X1y KONOHHAMY (HUK NIOAKDAHOBLIX 6anoK)

210-60a

6. BnemenTEICBA3EH, KPOMe YKa3aHHEIXBTI03. 5, ATAOKe CTEpXHH,
|CRXaLie £1 YMEHbLIEHS PACHETHOV AIUHE| CXATHIX CTEPXHE,
W APYTUE HEeHarPYXeHHbIE 3NeMEHTbI, KPOME YKA3aHHLIX B N03. 7

7. CXaThle W HEWarpyXeHHble SNeMeHThl NPOCTPAaHCTEeHHbIX|
KOHCTDYKLMIi TABPOBOTO W KPECTOBOIO CEYEHMiA, NOABEPXKEHHbIE
BOSEICTBUIO BETOBLIX HAFPYSOK, NpW NIPOBEPKE FUGKOCTH B BEp-
Tvkansoii nnockocTy

150

O6osnavetme, npuHATOE B TaGnuLe:

N

(= ——— —KOSBOUMEHT, NPUHUMAEMIA He Metee 0,5
Ye




 [image: image33.png]5.2.4. NpaBuna KOHCTPYMPOBaHUA LEHTPANbHO-CXAThIX
CTamsHbIX KONOHH

KoHCTpyHpoBaH#e KOJIOHH BEIYT Ha OCHOBAHUH BBHITIONTHEHHBIX
pacyeToB. KOHCTpyHpOBaHHe 3aKIOYaeTCs B YTOYHEHUH HEKOTOPBIX
Pa3sMepoB, TONyYeHHBIX M3 PACYETa M NPOEKTUPOBAHNS JMEMEHTOB
KOJIOHHBI M MX COeIIMHEHMii, M COCTaBleHHH pabouux yepTeXeit.
B CTa/BHBIX KOJIOHHAX SPKO BHIPAXEHB! BCE TPH 3JIEMEHTA: OT0JIOBOK,
CTepxeHb 1 6aza.




[image: image34.png]Cmepxcuu Koaonn. CTepXHHN KOJIOHH TEPENAloT HarpysKy OT Oro-
JI0BKa Ha 6a3y. PacueT CTepXHs BeAyT 110 (hOpMyJIaM, TIPUBEIEHHbIM
B naparpacdax 5.2.2 u 5.2.3. JUist IPOCTHIX CTEPXHEH, PacCMATPHBAEMBIX
B HacTosILIeM yueGHUKe, HeT KaKHX-TM60 crieumabHBIX TpeGoBaHHmit,
KPOME TCX, KOTOpbie IPOIMKTOBAHHI pacyeToM. ITpH NpoeKTHpOBaHHH
MOLIHBIX KOJIOHH GOJIBLIOTO CeYeHHs HEOGXOMMMO YCTaHABIHBATH
nonepeyHsie pebpa XecTKOCTH. Pacuer norepeyHIX pe6ep BEXOTUT
33 PAMKM Hallero Kypca.

‘CTepXHH LEHTPAILHO-CXKATBIX KOJIOHH JIO/KHBI IPOEKTHPOBATh-
Csl HCXONA M3 TIPHHLIKMIIA PABHOYCTOHYHMBOCTH, T.€. HX THGKOCTH OT-
HOCHTENTbHO TJIaBHBIX OCeli CedeHMs IOIKHBI GHITh paBHBbl. B aTOM
ciydae nojiydaeM Hanbosiee SKOHOMHYHOE IO PacXofly MaTepuasioB
ceyeHHe, YCIIOBHIO paBHOYCTOHYMBOCTH B TOJTHOM Mepe OTBEYAeT ce-
ueHUe B BHIE TPYOHl, HO B TAKUX CTEPXHAX TPYIHO TNPEIOXPAHATH
'BHYTPEHHIOIO ITOBEPXHOCTH OT KOppo3uH. [Toaromy crepxu u3 Tpy6
CrIeMyeT NPHUMEHATH, €CJTH NMPEAYCMOTPEHbI MEPEI NPOTHB TONAlaHUs
B HUX BJIarH.

JIoCTaTOMHO YaCTO CeYEHHE CTEPXKHS CIUIOLIHOM KOJIOHHBI NPOCK-
THPYIOT B BiIle IByTaBpa (NpoKaTHOro wiu ceapHoro). INpimeHeHne
‘OGBIYHBIX MPOKATHBIX JIBYTABPOB MEHBIIE BCETO OTBEYAET MPHHIIMITY
PaBHOYCTOIYMBOCTH, TAK KaK OHH HIMEIOT CHJTBHO pa3MvaloLpecs pa-
JIMYCHI MHEPLIMY OTHOCHTEJTEHO OCEi X—X, J—y. PalmoHaibHeit Henoss-
30BaHHe LIMPOKONOJIOYHBIX MPOKATHBIX JABYTaBPOB (puc. 5.7, 6), Wi
CJIElyeT BHITOJIHATD CeYEHHE B BM/IE CBAPHBIX IBYTABPOB (puC. 5.7, 6).

CpapHBIe IBYTaBPH NPOLIE BCETO BHITOHSAIOTCS € TIOMOLIBIO aB-
TOMATHY€eCKOI CBApKH. ABTOMATH4eCKasi CBapKa oGecriednBaeT AeLie-
BBl ¥ HHIYCTPHATBHBII CIIOCO6 M3rOTORNIEHHS TAKUX KOJIOHH. CBap-
HOIt IBYTAaBp C TMONIKO¥ LIMpUHOM b, paBHO#H BhicOTE h, SIRNISIETCS OC-
HOBHBIM THIIOM CEYEHHsI CBAPHBIX KOJIOHH.

BhITO/HEHHE CTEPXHS KOJIOHHBI M3 IIPOKATHBIX LIMPOKOTIOJIOMHBIX
JBYTaBPOB WM M3 CBAPHBIX IBYTABPOB He OTBEYaeT B MOJIHOIT Mepe
TIPUKLIMITY PABHOYCTOHYMBOCTH, HO JIa€T BIIOJIHE TIPUTOIHOE JUIS KO-
JIOHH ceyenue. JIOGUTHCS ONMHAKOBBIX TMGKOCTE! B CBAPHBIX IBYTaB~
pax B NPHHLKITE BOSMOXHO 3 CYeT YBE/IMUCHUS LMPHHBI TTONKH, HO
3TO PE3KO YC/IOXKHAET TEXHOJIOTHIO CBAPOYHBIX paGoT Ny NpHBapke
TOJIOK K CTEHKAM JIByTaBpa.



 [image: image35.png]Oz04106Ku yenmpaavro-cxcambix Kook, OTONIOBOK SIBIISIETCS BEPX-
Helf YacThIO KOJIOHHBI, OH CJTYXHT U1l BOCTIDUATHS HArPy30K OT Bbi-
1IeJieXalnX KOHCTPYKIMIA U Mepefayy MX Ha cTepxXeHb. B cBsisu ¢
3THM OTOJIOBKH NPOEKTHPYIOTCS C YYETOM KOHCTPYKIIHH ONMPAIOLIHX-
sl Ha HUX 6aOK MK depM (TIPH 3TOM TAKXKe YIHTHIBAIOTCS OCOGEH-
HOCTH MX KpeIUIEeHHs), Tlepe/iadi Harpy3oK M C Y4eTOM CeYeHHsl cTep-
KHS KOJIOHHBL.




[image: image36.png]B OIOJIOBKaX TSXEJIO HATPYXEHHBIX KOJIOHH OGBIMHO MOMIEXaT
paceTy: TOJIIUKHA ONIOPHOTO JIUCT, JUTMHA peGep XeCTKOCTH 1 NpU-
KPEIUISTIOLIHE HX YTJIOBbIE CBAPHBIE LIBBI. B MPOCTBIX KOJNIOHHAX € He-
GO/IBLIMMH HATPY3KaMHU, KOTOPBIE PACCMOTPEHBI B yueGHHKe, 3TH pas-
Mepbl Ha3HAYAI0TCs1, KaK NOKa3aHo Ha pyc. 5.10.

B CIUIOLIHBIX KOJIOHHAX OTIOPHDIH JIHCT OrOJIOBKA YCHITMBAIOT peb-
paMu XeCTKOCTH, KOTOpbie NIPENATCTBYIOT M3rHGY ONOPHOTO JIMCTa M
OIHOBPEMEHHO CIIOCOGCTBYIOT BKITIOYEHHIO B paboTy BCETo pacyeTHO-
TO CeyeHHsI KOJIOHHBI. JUTHHa peGep KeCTKOCTH NPUHNMAETCS U3 yue-
Ta BOCIIPHSITHSI IPUKPEIUISIOLIMMH MX YIJIOBLIMH CBADHBIMH LLIBAMM
BCErO NPUXOJIALIErocst Ha KOJIOHHY YCHHsE. Jisi IeHTpHpOBaKUs Ha-
TPY3KH K ONIOPHOMY JIHCTY MOTYT NPHBAPHMBATECS ONOPHBIE (LIEHTPH-
pyroliye) IUIACTUHKH IHPUHO¥H 1o 100 MM.
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a) Ceverme CTEPXHS KONOHHL! — NIBYTaep; 6) TPYGa; B) YeTbipe yronka;

PUC. 5.10. OroNIOBKM CTaHAIX KOTIOHH C PASTMSHEIM CEYEHHEM CTEDXHER:
1~ CTEPXGHS KONOHHA; 2 — OnOpHas: NnTa; 3 — LEHTDUPYIOUR NNACTAHKE;
WECTKOCTH



 [image: image38.png]Basbt yenmpassno-cxucamoix cmaavhbix Koaonn. Baza KOJIOHHBI
TIpe/IHa3HaYeHa JUIsi pAcTIpeNie/ieHHst HATPY3KH 1 Tepeiadn ee Ha (yH-
nameHT. Eciin Harpy3Ky He pacnipeqie/iTh, To Takasi KOJIOHHa pa3jia-
BUT GeTOH yHIaMeHTa, TaK KaK IPOYHOCTH CTaU M GETOHa panny-
HBI ¥ OTHOCHTEJILHO HeGOJIbILIas IUIOMIAb CeYEHHUS! CTANLHOTO CTEpX-
Hs GyneT nepenapaTh 3HaYMTeNIbHBIE HanpskeHusi Ha GeToH. basa
TaKkxe ofecrieduBaeT KpervieHHe KOJIOHHBI K QyHIaMeHTy.




[image: image39.png]B LIEHTPaJIbBHO-CXATBIX KOJIOHHAX NPUMEHSTIOT [1Ba THIa 6as: ¢ dpe-
3epPOBAHHBIM TOPLIOM H C PACTIPE/IENTUTENIBHON KOHCTPYKLIMEH — TpaBep-
coit. B npocreiiiiieM ciyyae 6a3a LEHTPaTBHO-CXATO# KOJIOHHbI COCTOMT
M3 ONOPHOI! TUTHTHI, K KOTOPOii NPHBAPeH CTCpXeHb KOJIOHHEL. Koyon-
Ha MepeiaeT IaBneHKe Ha QyHIAMEHT Yepe3 OMopHyIo rinty. B Gase
KOJIOHHBI PACyeTy. TOIIEXAT PasMephI ONIOPHON TUTHTHI (TUIOWAT M TONI-
1LMHA JIUCTA), BHICOTA M TOJINMHA TpaBepchl 1 Ap. JUst TXeJio Harpy-
JKEHHBIX BHELICHTPEHHO CXATHIX KOJIOHH PacyeT 6a3bl 3HAUMTENHHO
YenoXHsieTcst. B npocTeifimix cTyyasix pacueToM CieftyeT ofipeleNHTh pas-
MEpBI ONOPHOI TUTHTHI (JUTMHY M IIMPHHY). ToIMHa ONOPHOI TUTHTHI
B 3TOM CJTydae MOXET IPMHMMATHCs Ge3 pacyeTa B rpenesiax 20—60 Mm.

Pa3Mepbl ONOPHON TUIMTH ONPENENSAIOT U3 YCJIOBHSA NPOYHOCTH
Mmareprana dyHaamenTa (6etona). BeToH dyHaameHTa nof onopHoit
TUTHTOM HMCTIBITHIBAET MECTHOE CXATHE, PaCyeTHOE CONPOTHRICHHE
6GeToHa NpH MECTHOM CXaThH R, 4, onipenensiercst no opmyrne

Ry o= 0sR, (.6
tne o= 1,0 (s Geroros < B2S5; ripouasenenne o, > 1,0)

=32 (€%}

€ Ajey — TUIOLIAITH OTIOPHOM TUTHTEI;

Ajpa — TUIOWAB MOAKOJIOHHHKA.

JUnst NpesBapyTeIbHBIX PACYETOB MOXHO NMPUHSATH NPOM3BENCHHE
ag,=1,0, Torna R, .= R, ¥ pa3mepsl ONOPHOI TUIHTHL MOXHO OTpe-
nenuTh 1o dopmyne



 [image: image40.png]At 2 N/Ria, (58)

rae Ni— pacyeTHOe yCHIIHE B KOJIOHHE;

R, — npu3MeHHasi MPOYHOCTDH GeToHa;

Y2 — Ko3(puLMEHT ycrioBusi paboTsl GeToHa (1st hyHIAMEHTOB
TIPHHMMAETCsi PABHBIM EIMHHULIE).

Basa ¢ pacnipezienMTeNbHOI KOHCTPYKIMel (TpaBepcoif) ros3Bosis-
€T yMEHBLUMTb TOJILIMHY ONOPHOH TUTHTHI, TAK KaK TpaBepca crnocob-
CTBYET PaCpeNeIeHHIO YCHINS OT CTEPXHS KOJIOHHBI 110 ONOPHOI
munre. KosoHHBI € Takumu 6a3aMu (PUKCHPYIOT B IIPOEKTHOM MOJIO-
KEHHH TNPH MOMOILM YCTAHOBOYHBIX GOTOB, Nasiee Bee GeTOHMpYeTCst
JI0 BEpXHero obpe3a IUIMTEI M OHa 3aKPEIUISieTCsi aHKEPHBIMM GOJI-
TaMH. JlnaMeTp aHKEPHBIX GOJTOB NMPMHHMAIOT KOHCTPYKTHBHO
20—30 mm. TonmumHa TpaBepchl NpuHMMaetcs 10—20 mm (puc. 5.11).




[image: image41.png]Pyc. 5.11. Babi CIUIOWHBIX LEGHTDABHO-CXATHIX KOMOHH:
) 6asa Gea Tpasepcsi; 6) Gasa ¢ TPaBEpCOV; 1— yCTaHOBONHbIE GONTS;
2— GeTOH OMOHOMMBaHYS; 3 — OTBEPCTHS BHKEPHLIX GONTOB;

4 — nnarky, NpuBaperikbie K NMTe; 5 — Tpasepca



 [image: image42.png]5.2.5. MNousTve 0 pacyeTe CKBO3HBIX LIEHTPANIbLHO-CXATBIX
KOMOHH

Tlpu 60TBLLIOI BHICOTE KOJIOHHBI raGapHTHBIE pa3MepHI €€ Torepey-
HOTO CeYeHHs! IOMKHBI COOTBETCTBEHHO YBenuunBathes. [Tpu aTom
6Goree Lie1ecoo6pa3HBIM CTAHOBHTCS NPUMEHEHHE CKBO3HBIX KOJIOHH,
Ha HITOTOBJIEHHE KOTOPHIX TPATHTCS MEHBLIIE MeTalIA, HO TIPH 3TOM
YCJIOKHSETCH MX MITOTOBJICHHE.

CKBO3HBIE LICHTPATEHO-CXKATBIE KOJIOHHB! BHITTOHSTIOT U3 JIBYX W
yeTwipex BeTsei (puc. 5.12). Yarue Bcero CKBO3HBIE KOJIOHHBI KOMIIO=
HYIOT M3 LIBE/UIEPOB WK M3 JIBTaBpoB. CeyeHHe K3 YETHPEX yrosi-
KOB MPHMEHSIETCs, KOT/ia TpeOYeTcst BHINONMHATD KOJIOHHY Gonbiuoit
IHBL. PaBHOYCTOIHYHBOCTB KOJIOHHBI B 0DEHX TIOCKOCTSIX (110 IIaB-
HbIM OCSIM) JIOCTUTAETCS MyTEM Pa3IBUXKH BETBeil Ha HeobXoMMble
paccTositusi. KOJIOHHDI € COEMHUTENBHBIMH TUTaHKaMHU Goriee pocTbt




[image: image43.png]B M3TOTORJICHMM M TPUMEHSIOTCS TP PACCTOSHUM MEXITY BETBSIMH JI0
0,8 m. Tpu Gonblmx pa3mMepax cedeHHst IPUMEHSTIOT COEIMHHUTENTbHBIE
PEIIETKH U3 YTOIIKOB.

4%

a)

PuC. 5.12. CKBO3HLIE KONOHHSI: 8) PELUETKE U3 YTOKOB; 6) COBAMHENNE BETBEN
FBHKEMY; B) CEYEHIS CKBOSHBIX LIGHTDRAISHO-CRATBX KOTIOHH;
1— BeTBb KONOHL; 2 — CORAMHATENbHA pelLeTKa

PacyeT ycToitYMBOCTH CKBO3HO# KOJIOHHBI IIPOBOJISIT OTHOCHTEb-
HO oceif X—X, y—¥, IIPK 3TOM KO3(DULIMEHT NMPOIONIBHOIO M3rMGa oT-
HOCHTEJIBHO CBOGOIHOI OCH (He TiepeceKalolieli BETBU KOJIOHHH)
OTPE/EISIOT 1O NPUBEJICHHOM TMGKOCTH A, YIMTHIBAIOLIIEH NONATITH-
BOCTb BETBel MeXIy TUIAHKaMH WM PelieTKoit 13 yroskos. Ipuse-
JIieHHBIE THOKOCTH ONPE/IENSIIOT B COOTBETCTBUM € YKa3aHUSIMM 11. 5.6
CHuI1 11-23-81*. B cOCTABHBIX CTEPXHSIX C PELIETKAMH, TIOMUMO pac-
YeTa Ha YCTOHYMBOCTB CTEPXKHS B LIEJIOM, CJIE/lyeT IPOBEPSATD YCTOM-
YMBOCTb OTHENLHBIX BETBEH Ha yyacTKax Mexny yanamu. TpeGyercs
TAKXKe BBHITOJIHSATD PACYET COSAMHNTENbHBIX TUIAHOK WIN PEILIeTOK W
TIPMKPETUISIIOLIMX MX CBAPHBIX LIBOB.




