1. 3AJTAYA Nel. Pacuer M KOHCTpYHpOBanue GyHIAMEHTA MEJIKOro 32710
axennst (PM3)

VCeI0BHS 32144,

[Ipy 3a1aHHBIX HHKEHEPHO-TEONOTMYECKNX YCIOBHAX M HAIPY3Ke Ha 00-
pes ¢pynzamenTa Ny u My Tpedyercsi 3aipoeKTHpoBaTh cronfuarbiil GyHIAMEHT
MeaKoro 3anoxkenus. [Ipoexkrupyemoe 371aHHC B r.Kazanu (HopMmaTuBHAaA riy-
OuHa mpoMcp3aHud TPYHTa dim =1,65M). 31aHHe MHOTOITAXHOC, KAPKACHOTO TH-
Ma, ¢ kene300eTOHHEIMU COOPHBIMY KOIOHHAMH KBAIPATHOTO CEUEHHS ¢ pas-
MepaMH CTOPOH bxhe=0,3%0,3M, COOTHOIIEHHE JUTHHBI 3JaHHs K €ro BBICOTE
LiH=2.

Hcxonusle aanHble mpuseaeHs! B Tadm. [1 1.1 npunoxenrs | HacTOfIIETO
riocobust. [pyHTOBEIE YCIOBHSA K 331a4€ TIPE/ICTABICHbI Ha PHC. | 2 7
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Puc.1.1. Cxema K 3anaue Nel

Vika3aHusl K peLICHHIO.

OnpezeseHHe OCHOBHBIX pasMepoB vHIaMEHTa METKOTO 3aT0KEHHA CO-
CTOMT M3 C/ICIYIOINX JTAIlOB!

— omnpeje/ieHHe NPEBAPUTEIBHOH BBICOTEI (pyHIaMEHTa MO KOHCTPYK-
TUBHBIM TPEOOBaHMAM:

— olpec/ieHne TIyOHHbI 3AI0KeHIA (YHIAMEHTa;

— oIpe/iciieHHE pa3MepOB IIOIOIIBEI dyHIaMeHTa;

— KOHCTpYHpOBaHHe HYHAAMEHTA.

Onpedenenue npedeapunteibioil 6lconsl gynoavenma no Koncm-
PYKIMUGHDIM MPEOOGAHUAM

[IpexBapuTe/ibHAas BBICOTA IUIHTHOMH HacTH gyHIaMEeHTa [0 MHHHMAallb-

HeIM TpeGoBannanM mpHEMMaeTes 0.2 M. Mexoas n3 ycioBHs ’KECTKOH 3a/1eJIKH
KOJIOLHBL B (pYHIAMENTE, OMNPEIENSeTCs MHHIMAIbHASA BbICOTA ¢dyniamMenTa:

Hi=hg+ 0,2, M (1.1)



rae hg — rirybuHa ctakana, M.
['myOuna cTakana NpHHUMACTCs M3 YCJIOBHSL:
hg = h, +0,05M, (1.2)
rae h, — riryOuHa 3a1€1KH KONOHHBI B cTakaH (yHIaMEHTa, OMpeaesiseTcs Kak
OonbllIee W3 IBYX 3HAUCHHH:
h,=(1,0...1,5)h, M (1.3)
h, =k-ds, m (1.4)
rJie e — BbICOTA TOIIEPEYHOrO CeYeHUs KOJOHHBI, M;
ds — InameTp MpoJ0IBHOIT apMaTyPhl KOJOHHBI, IPHHIMAaeM dg‘i“ = 16MM;
k=25 — x03¢dHI1IHeHT aHKEpOBKH apMaTyphbl KOJOHHBI B cTakaHe (yHja-
MEHTA.

MuHHManbHas BBICOTA KeNe300eTOHHOTO (yHIaMeHTa Mo/ JKejle300e-
TOHHBIC KOJIOHHBI JUI OAHO3TAKHBIX H MHOIOITAXKHbBIX 31aHHHA NPUHUMAETCS U3
YCIIOBUS HAA@XKHOIO 3alemienns pynjgamenta B rpynte u pagia Hy = 1,5 m.

OxonvaTennuast BRICOTA (QYHTAMEHTa YTOYHSETCS TOCHE OMMpE/ICiICHUS
pa3MepoB MO0 BEI.

Onpedenenue 21younvl 3a10cenus ynoamenma

I'myfuna 3anoxeHus GyHnameHTa d HCHHCIACTCA OT YPOBHS TUIAHHPOBKH
10 MTOJOIIBE! (PVHIAMEHTA U ONPEICIsICTCS C YHETOM:

a) Ha3HAYSHUS U KOHCTPYKTHUBHBLIX 0COOEHHOCTeH 34aHMsA (HAIHYHE IO/-
Baja, OA3€MHBIX KOMMYHUKALMHA U T.1.);

0) reosIorH4ecKuX M I'MAPOreONOrHYECKHX YCHOBHH TMIOHIAJAKH CTPOH-
TCALCTBA (YUUTHIBACTCS CKHMAEMOCTh TPYHTOR, XapakTep HarJacTOBAHMS ClO-
CB, TI0JIOKEHHE YPOBHS I'PYHTOBbIX BOJ);

B) BIMSIHHUA TITYOHHBI CE30HHOIO IIPOMEP3AHHUS IPYHTOB.

Pacuernas rmyOuHa CE30HHOTO MPOMEP3aHHs TPYHTA ONPENEeNsIeTcs 1o
thopmyne:
di = Ky'Opn (1.5)
rre K, — xko3xQQuuuenT, yuIUTHIBAIONINI BIHAHHE TEIUTOBOTO PEIKHMA 3ITaHHS,
onpenensemelii no tabn. [12.10 npunokeHus 2 METOAMYECKHX yKa3a-
HHH;
di, — HopMmaTHBHAS rayOMHA NPOMEpP3aHHs IPYHTA, ONPEAEIseTCa B 3aBUCH-
MOCTH OT KIMMAaTH4ECKOTO pailoHa.

Onpeoenenue pazmepos nodouest yroamenma

ITnomane nonousel PyHAAMEHTA OMPEACISICTCS IO PopMyJIC:

A¢ =$, (1.6)
Ro — ¥mtd



rie Njj — MpoosbHOe YCHIIHE, TTEPEIaBacMoe KOJIOHHOM, MPUIOKEHHOE K dyn-
JaMEHTY Ha ypOBHE ero o0pesa;
d — rry6uHa 3a10KeHs QYHIAMEHTA, M;
¥t — CPEAHEE 3HAUCHHE YIETILHOTO Beca (yHIaMeHTa H TPYHTA Ha €TO yCTy-
nax, ¥m =20xH/M’;
R, — HAYATBHOC DACUETHOE CONPOTHBICHNE HECYUIETO CIIOA rpysra, klla
(ta6mn. I 2.1 npunoxenns 2).

Ecau dyH1aMeHT UCIIBITBIBACT po3eiicTBHE HOPMANbHOI Crtbl Ny i 13-
rH6aiomero MOMEHTa My, OH CUMTAeTCA BHELCHTPCHHO narpyzeHusiM. Ci1e10-
BATETBHO, (PYHIAMEHT HPOEKTHPYETCA NPSMOYTOIbHBIM B nJaHe, BBITAHYTBIM B
JIOCKOCTH JeiicTBHS MOMEHTA, IIPH 3TOM COOTHOMICHHIC pa3McpoB CTOPOH TTo-
AOMIBBL QyHIaMeHTa IPUHUMACTC 1] = 0.6...0,85.

Vaureisasd, 910 A; =be -1y 1 by =Les npeobpasys dpopmyry (1.6),

MOJIy4aeM IHPHHY HO10LIBBI dynnamenTa:

[Ny
by = _L,q . fidy
\ Ry — Ymtd
Toraa UTHHA 110 10BLI PYHIAMEHTA ¢ orpeaensieTcs mo GopMyJie:
b .
I . (1.8)
1

3HavyeHHs Pa3MEpPOB MOOUIBLI (yHIaMEHTa OKpPYTJIAIOT KPaTHBIMH 0.3 ™
B DOJBILYIO CTOPOHY.

Tlociie HTOr0 yrodHACTCs PACYETHOE COLPOTHBICHNE rpyHra (1pu orcyr-
CTBMM IOBATA B 3/IaHUH):

¥ ' i i
R= Cl:Q[M},kzbf}/u+qu}/1[+MCC”]\ (1.9)

e %1 H Y2 — KOOQHIUEHTEI yCJIOBHI paboThl, MPHHAMAIOTCA TIO tabm. I12.2
[IpHJIOKEHHS 2.
k — K09(HUIMEHT, T.K. MPOYHOCTHBIE XAPAKTECPHCTHKH rpyHTa @y U Cy OI-
pe/IeITeHbI HErOCP €/ICTBCHHBIMH MCTIBITAHISMH, to k=1,0;
M,, My, M, — k03 GUIHEHTEI, 3aBUCALLAC OT yTJia BHYTPEHHETO TPEHHUS @ ,
npuHEMatoTes o tadu. Il 2.3 IPUIOKCHNS 2;

by — wMpHHA MOAOMWIBLI (YHIAMCHTA. M;

K, — K03 HILIMEHT, 3aBUCAIMH OT MIHPHHEI [I0OMIBEI (hyHIaMCHTA (TIPH
[IHPHUHE TO/IOLIBEI by <10m k,=1,0);

d — rayOuna 3amokeHnA QyHIAMEHTa;

;| — PACYETHOC 3HAYEHHC YACIbHOIO CLUCTUICHHA I'PYHT4, 3aJICralouero He-
MOCPENCTBEHHO MO/ I0AOLIBOH QYHAAMEHTA,

¥4~ OCPEIHEIIHOE paCcHeTHOS 3HayeHHe YAEJIbHOTO Beca TPYHTOB, 3a1C-

FaIOILMX BBILIE MTOIOIIBEI (yHIaMEHTA;



Vi — TO e, HMIKE N0I0WIBbI (hyHnaMenTa.

IIpoBepsiem BRIMoONHEHHE YCIOBUH;

h'{' ra
pmux S l“zR" (IIO)
J\'J(! .
e =0, (1.11)
Py <R (1.12)
Pi\’p + -(p
FAe P = _M& "min _ chennee naBneHme NOZ1 MOXOMIBON BHELIEHTPEHHO Ha-
- 2
I'PYZKCHHOTO ()yH1aMeHTa;
Py - ﬁﬂ_,}. Pood— M — MHHHMAJIbHOE KpaeBOe MaBIE€HHE M0 MO0~
min I mt W
fle
BOH BHCLEHTPEHHO HArPYKEeHHOro byHaa-
MEHTa;
i N
Pn’;ix :—“—+7ntd + — — MakcHMAIBHOE KpaeBoe aaBJIcHHE T107 [10-
bl
flf
NOUIROW BHELEHTPEHHO Harpyxennoro ¢yn-
JIAMCHTA;
5
bl f
W =" — MOMeHT conpoTHBIeHNS NOa0MBEl (hYHIAMEHTA.
6

Ecnn npasas u nesas wactu HepasencTBa (1.12) otnmuatores mpyr ot
apyra Gonee yem Ha 5%, Heo6XOIIMO YTOUHHTB Pa3sMephl MMOONIBEI (hyH/a-
MEHTa,

YTounenne npoussoguTes caenynmM odpasom. Chavana mo thopmyne
(1.6) BeluHCHSIETCS HOBOE SHAYCHHE MJIOWIAH MOAOWBL! Ay ¢ 3aMeHOMN RoHa R
[ocne storo yrounsiores CTOPOHBI IO 10IIBRI (hyHAamMenTa lf u by,

3artem 110 dopmyie (1.9) Beruncisiercs HoBoe 3HaueHue R 1 TaK 10 BbI-

P—
MIOJIHEHHS YCIOBUS: ER-—R! <0,1.

Honyyennsie u3 pacyera PA3MEPLI TIOZIOMIBLI OKPYTIISIOTCS KPATHO 0.3 ™
B 00nb1IYIO CTOpPORY.

Koucmpyuposanue pynoamenma

[Tocne onpenenenus Pa3sMCpOB I10I0IIBbI ONPENISETCs BEICOTA MITHTHOMN
HaCTH M YTOYHACTCA MOJIHAS BBICOTA (hYHAAMEHTa,
TpeSyemas paGouas BicoTa mIuTHON YacTH Gbynnamenta onpeaensior o

popmyie:

Byt L N, , (1.13)
4 2 QY279 Rjt + pep

rae he u b, — cootretcTBeHHO BBICOTA ¥ IIHPHHA CEYEHHSI KOJIOHHDI;



N; — pacuéTHas Harpyska, nepeaapaeMas KOJOHHOM 1na ypoBHe oOpesa ¢yHna-
menta, N; = # Ny,

% — KOI(PHUIHMEHT HATASKHOCTH MO HATPY3KE, ) = 1.2

o — TonpaBouHbIi Ko3ddumment, a = 0.85;

Yo — KOOGOUIHEHT,  YUUTHIBAIONIMH  JUTHTE/IBHOCTD AelcTBUS  Harpy3Ku,
M2 = 1,0

Yo — KOOPPHIIHEHT, YUHTHIBAIOIIMIT BUA MaTeprana ¢yHnamenta, po = 0,9;

Rt — pacueTHOE CONPOTHBIIEHHE OeTONA PaCTAKCIHIO;

P, — PCAKTHBHBIT OTIOP I'PyHTA OT pacueTHOIl NPO/I0ILHOH Harpy3KH N, 6e3
yueTa Beca (DyHIaMCHTA H TPYHTA Ha €ro ycTymax

N,

b, =L (1.14)
byl
IloJHas BBICOTA TUTMTHOM YacTH (DYHIAMCHTA ONpeaeseTCs Kak:
Ppi = Nopt + @s, (1.15)

[Jle 85— TOUILHIA 3ALUHTIOrO €104 Oeroua.

TTociie HTOrO ONPEISIAETCs TIONHAs pacucTHas BpICOTa QyR1aMeHTa:

H¢ = hy + hes. (1.16)

Beicota ¢pynaamenta Hy okpyrasercsi KparHo 0.3M, a BLICOTA CTYTICHEH —
kpatHo 0,15M.

Jlastee IPOH3BOIUTCS KOHCTPYHPOBALNE CTYIENEH,

B cayuae eciu hog < 450MM, GyHAAMEHT DCKOMCHAYCTCA NPOCKTHPOBATh
ofmHOCTYMeHYarslM, mpu 450 MM < hyo <900MM  — ABYXCTYICHYATBIM, TIPH
hopi > 900MM — TPEXCTYIICHUYATBIM.

[lpHusiTEIe Pa3Mephbl KOHCOJNEH CTYHEHEH 10JKHBI HAXOLMTBCA B cie-
AYHOILIHX [Ipenenax:

¢i=(1=+25)h, (1.17)
riae h, — BbICOTa CTYIEHEH.

IMpumep pacuera.

Hexoouvie OaHHble.

3nanne npoekTHpyerca At r.Kasann (HOpMaTHBHAA rnyOnHa npomep3a-
HUS TPYHTA din =1,65M). 3aaHne MHOTOITAKHOC KapKaCHOI'O THIIA, C Xkelie300e-
TOHHLIMH  KOJOHHAMM  KBAJPAaTHOrO  CEUEHHs ¢  pasMepamu  CTOpOH
bexhe=0,3%0,3 M, COOTHOIEHHE JITHHBI 31aHHs K €ro BLICOTE L/H=2.

Marepwan dyHnamenta — Geton kiacca Bl 5 (Ry=0,75MIIa).

UrD-1 — cymmnok, hy= 2,15m, 7= llSKHIM“, p=18°, c=17xIla.
Ipu 1,=0,27 u e=0,71 HagaipHOC paACCTHOC corporusierne R;=230xlla
(ta6m.IT 2.1 npuIoKeHuA 2).

UID-2 — necok, hy=3,0Mm, y,= 19,5 kHAV.

WUI'3-3 —rnuHa, hy=1,5M, 2= 20,5kH/M’.

Harpy3ka Ha 00pe3 (pyHIaMeHTa — N;; =800xH, My =60xH "M,

9



Pewenue:

Onpeoenenue npeosapumensroi svicompr Qyroamenma no Koncmpykmug-
HeIM mpebosanusm

Hcxons us yenosuii XECTKOH 3a/1KH KOJIOMIIEI B bymnamente, onpese-

ACM MHHUMAJIBHYIO BBICOTY dyHAaMenTa:
Hs = hg + O,2=U,45+0,2=O,6SM,
ruae hg = h, + 0,051\1:0,4+0,05:U,45M;
h, — ray6una sazenin KOJIOHHBI B cTakaH QyH1aMeHTa:
h, = (1,0...1,5)h,= 1-he=0,3m;
h,=kd=25-16 = 400mm = 0,4m,
IPHHHEMAaeM HauOoJIbIIee 3HAYCHKE h, = 0,4m.

Munumanssas spicora dbyHnamenTa nog KENIC300€ TOHHbIE KOMOHHBI 1
OAHOSTAKHBIX H MHOrOITAXHBIX 31aHUI 113 YCIOBHI HAJIEKHOTO 3aIeMIICHIS
dynnamenta B rpyure paBHa Hi =15 m.

Boicory dynnamenta no KOHCTPYKTHBHBIM TpefoBaHmsM NpHHUMaem
H=1,5 m.

Onpeoenenue 2 Younnt 3a10xcenus hynoamenma

0750
i - wtd |

A

Puc. 1.2 K ONpPEeICACHHIO MTYOHHBI 3a103Ke I byHIaMeHTa MO
KOHCTPYKTHBHBIM TPeOOBAHMsiM

Onpenensem PaCYeTIyIo rimy6uity npomepsarms dr ecymero cios rpyH-
Ta (Ko3pdumment, YAUTBIBAIOIIHH TeMIIepaTypHbIii PCKnM 3janus k, =0,6, no
Tab71. I[12.10 npunosxernns )

df = kh'dfr‘l =0.6- l,()S = 0,99 M.

Onpenensiem PIyOMHY 3a10KeHns bynnamenra d no KOHCTPYKTHRHBIM

TpeboBanmsim (puc.1.2):
dz Hf: ],5 M.

Tax kak pacuéruas r1ybuna npomepzanms rpyHTa df MeHbLIe, Yem KOHCT-
PYKTHBHAA TiyOHHa 3am0keHms $pyHnamenta d, To B KauecTBe pacyéTHOI ry-
OHHBI 3aM0sKeHuIS byH1amenTa [IPHUHHMacEM DOIBINYIO H3 HHX, T.e. d=1,5 m.

10



Onpedenenue pazmepos n00OUIGbl ¢ynoamenna

[IpiHHMaeM COOTHOLICHHE DPa3MEpOB CTOPOH ro10Bbl  yHIaMEHTA
=0,75.
Mcxopsi B3 NPHHATOrO COOTHOLICHHS CTOPOH, onpejaessicM IpejBapH-

TeJIbHbIE (opuenmposoqﬂma) pasMephl MOAOLIBEI (pyﬁ,u.mema

|_n Nn _ | 0,75-800 V. =1.73m.

1Ry — metd ‘j2~0—”0 20,0-1,5

Torna anmHa nonomssl pyHaavenTa Iy ompenenseTes o bopmyne

by =

(el =
n 0,75
OkpyrisieM 3HaUEHUs Pa3MEpOB MOJIOIIBE (yHnamMenTa KpaTHbMA 0,3M B
GobIyIo cTOpoHy: by =1.8M, l; =2,4M.

VYT1ouHsgaeM pacuyeTHOC COI OTHBICHHUE TPYHTA OCHOBaHHA R.
P P Dy
R= @;’C_ [M kb 711+ Modrip+M il

rae ¥ = 1,2; y2 = 1,060 k=10: k=10,
wia = 18° — M,= 0,43, Mq=2,73, M. = 531,

=17 klla;
y” =1 —17,- ILH:/M
N1 — OCpEIHCHHOC 3HA4YEHHE YIALCIBHOIO Beca IrpyHTOB HHKE MOJ01IBbI C]JyH-
JaMcHTAa:
Y1 = 'Vlh] +V1h1 +}/3 h =1_ 65+195 3+LGS 15 19 S4KHJ"MB,
hh.2+h2+h3 065+30+13

rae 7 — yJAenblibli BeC rpyHTa WTD-1 (cM. BbIIIE);
¥, — yACNBHBIN BEC IPYHTA NUrn-2;
v, — yaensHEIA Bec rpynta UI'D-3;

R b2 k0 [0,43-1,0-1,8+19,54+2,73-1,5:17,5+531- -17]= 225« Ta.
OHpCI{éJ’I}ICM MaKCUMalIsHOE H MHH

Hee MABJICHHE MOJ TOIOLIBOH BHEICHTP
MPENONOKENHH JMHSHIOTO PacIpeaenCin HanpsiKeHHH B TPYHTE.

MMasIbHOE KpaeBoe JaBjIeHne 1 Cpejl-
EHHO HArpy>keHHOro (QyHIaMeHTa B

Pas = N, yd+ My _ 8000 oo 6.5 500 _249,9 lla;
bels W 18-2,4 1,73
E;}; = N—_+}’mtd My :_8@°Q_+20!U.1,5_60‘0 — 180,5 xIIa:
5 bl W 1,8-24 1,73
b Piax + Frnin _ 2499+1805 5157 «Ta,

cp T 2 )



rae W — momenT conporturnerns MOAOWIBEI (hyHAaMEHTa, ONpeaengeTcs Mo

b.l? . 2.42 3

opmyne W= _ 18-2.4 =1,73 m".
6 6

JUIA HCKITIOYeHNS BOSHHKHOBEHUS B TPYHTE IJIaCTHYECKHX nedopMaimii

MPOBEPACM BBINOIHCHNE CIIEAYIOUIIX VCIIOBHI]:
Kp
Faax =249.9 kla < 1,2R=1,2.225 = 270 kla;
Kp
Eniu = 180,5 klla > 0;
Py, =215,2 kITa < R= 225 «Ila.
Bcee yenorus semonusiores. HenloHanpskxenne npu s1om coctarnser

P, —R| 1215.2—=225| _
Lo B!.]oo%gi%tﬁz_z;‘.jﬁ.loo% ~4,4% < 10%,

| R I ; 225 1
CﬂeﬂOBaTCHBHO, (byH,HaMCHT SaHPOEKTHPOBﬂH IKOHOMHYHOQ,
OxoHYaTesbHO npynmMaen pas MEPBI NOOMIBH (hyHIaMEHTa

br=1.8m, [;=2,4 m.

Koncmpyuposanue dynoamenma

Onpefiensem PacuCTHY0 BRICOTY QyHIAMCHTA:

N
e __he+be +% ' =

4 2\ &y Ry + P.p
_03+03 1 260 = 0,4m,

= —_— — —
-4 210,85-09.1,0-750 + 2222

rae Ny — pacuérnas marpysxa, fIepeaBacMas KOJIOHHOM Ha ypoBHe o6pesa dyH-
AamenTa, Ny = %N, = 1,2.800 = 960 KH;
p,=- N _ 90 3959 a.
o bsly 1824
Onpenensenm tpebyemyio PACHUCTHYIO BLICOTY MINTHON 4YacTi hyHaamen-
ta hy 10 opmyie:

hp| = hnp| +a8s=0,4+ 0,04 = 0,44 m > 0,3 m,
YCIIOBHE BBIITOJIHSIETCS.
Onpenensem PacueTHyro BeICOTY (pyHmamenta H mo Gopmyie:
H; = hp| +hs=0,44 + 0,45 =0,89 m.

Honyyennyro soicory ¢yHaamenta H; okpyrmgem s bosbiyIo cTopony
KpatHO 0,3 M. Ipurumaem H; = 0,9 m.

Tak xak Bbicora pyunamenra. UPHHATAA 110 KOHCTPYKTHBHLIM Tpe6GoBa-
HHSIM, QOJIBILE BBICOTEI dyHaamenta, TpeGyemoii o pacueTy, TO B KauecTse
PacueTHOH npuHKMaeM Gomburyio 3 HHX, T.e. Hf= 1,5 m.

Koncrpyuposanue dynaamenra BBITOJIHACM B CJIenyloliel nocienopa-



renpocTH. HaznagaeM KOMMYIECTBO W BBICQTY crynetieii (ynaamenTa, MpHHHA-
mas ux kpatHo 0,15 M (pne.1.3).

Tax Kak hoy = 0,4 M = 0,45 M, TO IPUHHMACM O/UiY CTYICHD (hyHIAMCHTA,
[IPH 3TOM BBICOTY CTYNCHH Ha3HAYACM pasnoii 0,43 m. 1.C. h; =0.45 m.

TTposepsieM yCIIOBHC (1.17), coriacHo KOTOPOMY MPHHATHIC pasMephl
KOHCOJIeH CTymeHe# NOKHbl HAXOANTECH B CNCVIONTIX npeaenax.

ci=(1+25h,=0=+ 2.5)-0,45 = 0.45 + 1,125 m.

Mosyyernnpie pa3sMepsl KOHCOJIEH CTYTICITH BO RZAHMEO MEPMEHIHKYIAp-
HBIX HAMPaBAECHUAX COCTABJIAIOT 0.45 m 1 0.75 n1 (puc. 1.3), 9TO B BRIUICYKa3aH-
HBIX Tpenenax.

TaxuMm 00pa3oM, OKOHYATEIbHAA BLICOTA T 0it gactn QyHOAMEHTA

npuaaMaetcs hy = 0,45 M, a oKOHuaTeNLHas paboti HEICOTA [UTHTHOM YacTH
hyHaaMeHTa
hopt = Npi — 8= 045 =004 =041 M.
=1
SH a3 | l J
o o Fd— o
‘ E k| LE
1 JI; | , C=TE & =760 o
= | I
Bo0 1| - =
1 1
l iy =2400 | | ) S
Puc.1.3. K onpeaeneHio BhICOThI M KON, i v (pyHaaMenTa



Hcxonnsle nannsle mig 3agady Nel

Hpunooswcenue 1
Tabmuma IT1.1

HUI>-1 Urn-2 HUI'3-3

E (CYTTTHHOK) (TecoK) (ramHa)

£ | Ni, | My,

| «H xHwm| h, | p, | o ¢, ho, | 72o | ha | 7s
< M |kHA® k = rpan | klla M kHM| M |xkHA
1 2 3 4 5 6 7 8 9 10 11 12 13
1 850 45 1,8 | 202 ]| 0,25 | 0.5 32 3 25 (208] 25 | 21,8
2 | 900 50 2,0 [ 19,1 | 0,33 | 0,6 2 7 3,5 | 187 | 30 | 20,7
3 | 1050 | 85 1,9 [ 17,1 | 0,41 | 0.8 30 6 27 1191 | 35 | 186
4 | 950 65 2,1 | 17,8 | 0,26 | 0,7 27 8 34 (209 | 27 | 19,5
S | 1250 | 50 23 [ 19,1 | 0,34 | 0,6 25 9 42 21,2 | 3.6 | 204
6 | 850 75 2,1 18,1 | 0,42 | 0.7 2 6 3,8 [ 19,0 | 48 | 19,5
7 [|100: 55 20 [ 19,0 | 0,27 | 0.6 2 10 29 (196 | 34 | 205
8§ | 1000 | 70 23 | 183 | 0,50 | 0,7 2 8 47 185 29 | 193
9 | 950 65 20 (182 | 043 | 0.7 24 14 32 [ 193 | 4.2 19,5
10 | 800 45 2, 20,3 |1 0,28 | 0.5 20 12 26 |21,0 | 3,7 | 21,6
11 [ 1050 | 70 2 17,0 | 0,36 | 0.8 23 10 30 (21,2 40 | 182

2 11250 | 65 1.9 | 20,6 | 0,44 | 0,5 19 9 34 (192 | 31 | 222
13 | 1250 | 80 20 | 19,0 | 0.29 | 06 18 14 2.8 .21 |- -29 | 204
14 | 1200 | 85 2, 19,2 | 0,37 | 0.6 23 8 37| 21,0 43. | 205
15 [ 1150 | 55 22 (172|045 | 0,8 2 15 43 (19,1 | 47 | 18,5
16 | 1050 | 40 23 | 19.0 | 0,30 | 0.6 21 16 48 [ 198 | 5,1 | 20,2
17 | 850 65 22 (17,1 | 0,38 | 0,8 16 0 39 (203 | 26 | 183
18 | 950 70 2 193 | 0,46 | 0,6 19 16 34 | 18,5 | 2, 20,8
19 | 1000 | 55 23 [ 169 | 031 | 0.8 18 18 2.8 11205 | 2 17.9
20 | 1300 | 70 24 | 205|039 | 05 16 14 2.7 179 | 5:0: 4 22.0
21 | 1450 | 65 2 17,2 | 047 | 0.8 13 12 39 [202] 42 | 186
22 | 1150 | 75 1,9 | 16,9 | 0.32 | 0,8 14 15 47 | 183 | 3.6 18,0
23 | 1050 | 55 2, 18,1 | 0,40 | 0,7 13 17 46 | 204 7 | 194
24 | 950 60 1,9 | 20,7 | 0,48 | 0.5 15 15 40 (195 | 45 | 222
25 [ 1200 | 75 2,1 [ 194 | 0,50 | 0,6 12 18 251081 | 5.2 | 209
26 | 1150 | 40 22 [ 183|035 | 0,5 15 17 45 (20,1 | 45 | 189
27 | 950 35 1.9 | 204 | 0,56 | 0.6 17 15 50 [ 195 3,5 | 21,0
28 | 1320 | 65 23 [ 196 | 035 | 05 20 16 3.8 | 2LL | 52 | 205
29 [ 1270 | 50 % 18,9 | 0,45 | 0,7 13 10 4,6 (203 | 48 | 19,6
30 | 1300 | 45 20 | 21,31 034 | 06 17 14 39 [18,9 | 39 | 189
68
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IIpunosicenue 2

Cnpasounbie Ta0/IHLbI

Tabmuma I12.1

Pacuernsie conporuBienus R, meuteBaTo-rauHACTBIX
(HeTpocagoYHbIX) TPYHTOR

IIpiieBaro-riunuctele | Kosddumment mo- 3nauenne Ry, kIla, mpu
TPYHTBI pHCTOCTH, € IIOKa3aTelle TeKY4ecTH IPYHTa
J|_ =0 JL =1
Cymecn 0,5 300 300
0,7 250 200
Cyraunku 0,5 300 250
0,7 250 180
1.0 200 100
[HnE 0.5 600 400
0,6 500 300
0.8 300 200
1.1 250 100
Mpumeaanne: 11 nPOMEXYTOUHLIX 3HaYCHHI J, H € 3HAYCHHE PacYeTHOTO CONPOTHRBIIE-
Hus rpyHTa R) ompesienaeres mo HHTEPIIO/ISAIIHH.

Tabmuna I12.2

3HayeHHs Ko3pHUIMEHTOR ¥ H ¥,

Buasr rpyHTOB Koao- Koaddumuent 3. nna
2R T IV ——— 3MaHHA | OJHOITAKHBIX
Yel NpH OTHOMIEHHH MX JUIMHBL | KapKacHBIX
K Bhicote L/H, pasnom OPOM3IaHHH
4 u donee 1,5 u menee
Ilecku kpymHBle U cpeaHeii Kpyn- 1,40 1.2 1.4 1,0
HOCTH
Ilecku Menkue 1.30 1,1 1.3 1.0
ITecku ne1neBaThIe:
MAanOBJIAKHBIE H BIIAXKHLIE 1,25 1.0 12 1,0
HACHINIEHHLIE BOI0i1 1.10 1,0 1.2 1,0
CynecH, CyTIHHKH H TJIHHBI TTPH
MoKasaresne Tekydectd J. < 0,25 1,25 1,0 1.1 1.0
Toxe, mpn 0,25 < J £0.5 1.20 1,0 1.1 1.0
To xe, mpu Jp > 0,5 1.10 1,0 1.0 1,0
IIpumeyanne: IIpn npomexyTouHbIx 3Hauennsx L/H KOO(Q(OHIHEHT }.2 onpeaensercs no
HHTEPIOJSLHH.
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Tabnuna I12.3

3nauenus kodddummnertor M,, Mqu M,

Yron Koabdurmentst Yron KoadduumeHrs
TR M, Mq M. el M, Mq M.
0 0,00 1.00 3,14 23 0.69 3,65 6,24
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,32 25 0,78 4,11 6.67
3 0.04 1,18 3,41 26 0,84 4,37 6,90
4 0,06 1,25 3,51 27 0,91 4,64 7.14
5 0,08 1,32 3,61 28 0,98 4.93 7.40
6 0,10 1,39 371 29 1,06 5.25 7,67
7 0.12 1,47 3.82 30 1,15 5,59 7,95
8 0,14 1,55 3.93 31 1.24 3,95 8.24
9 0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1;73 4,17 33 1,44 6,76 8,88
11 0,21 1.83 4.29 34 1,55 7,22 9,22
12 0,23 1,94 4.42 35 1.68 7.1 9.58
13 0.26 2,05 4,55 36 1,81 8.24 9,97
14 0,29 2,17 4,69 37 1,95 8.81 10,37
15 0,32 2.30 4,84 38 211 9,44 10,80
16 0,36 2,43 4,99 39 2,28 10,11 11,25
17 0.39 2,57 5.15 40 2.46 10,85 [1:73
18 0,43 2,73 531 41 2,66 11,64 12,24
19 0,47 2,89 5.48 42 2,88 12,51 12,79
20 0.51 3,05 5.66 43 312 13,46 13,37
21 0.56 3,24 5.84 44 3.38 14,50 13,98
22 0.61 3.44 5.04 45 3,66 15,64 14.64
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Ta6nwuma I12.9

[ nyGuna 3a10KeHus (pyHIaMEHTOB M0 YCI0BHAM MOPO3HOTIO I1y4eHHs TPYHTOB

T

I'pyHTHI MOJ MTOZIONIBOH (yHIAMEHTA ['mybuna 3amoxeHns GyH1aMeHTOB B 3aBH-
CMMOCTH OT TTYOHMHBI PacIOJIOAKCHHA YPOB-
HS [0JI3¢MHEIX BOH Gy, M, IIpr
dy<di+2 dw>di+2
CKalbHEBIe, KPYITHOOOIOMOYHbIE C ECYaHbIM 3a- He zaBucur He 3aBucut
II0JIHHTETIEM, TTIECKH [PABEIUCTHIE, KPYIIHbIE H ot ¢ ot df
CpedHEH KpYIHOCTH
ITeckH MeTKHe U IbLIeBaThIC He menee o To xe
Cyrecu ¢ moxasaresieM TEKYYeCTH JL<0 To xe — =
To e, mipu J_. >0 —=fl— He menee df
CyriMHKH, [JIHHEI, @ TAKXKe KPYIHO0OI0MOYHBIE —fi— To xe
TPYHTBI C [BLIEBATO-TIMHUCTBIM 3alI0JHHTCICM
1npH IIoKa3aTene TeKYy4eCTH TPpYHTA MIIH 3allOJIHH-
Tema Jp = 0,25
To xe, npu J. < 0,25 — /- He menee 0,50k

Ipumeuanne: B ciaydasx, Koraa ryOHHa 3a710)KeHHs GYHIAMEHTOB He 3aBHCHT OT PacyeTHOH
rTyOHHBI mpoMep3anus Gy, COOTBETCTBYIOLINE TPYHTBI, YKa3aHHEIE B HACTOALLEH TaOIHIE, 10K~
HBbI 32/1€raTh J0 IIyOMHBI He MEHee HOPMATHBHOH TIIyOMHBI MpoMep3aHuA .

Ta6mumna [12.10

Kosdduuunent K,, yduThIBaIOIMH BIMAHUE TCIUIOBOIO PEKHMA COOPYIKEHHA Ha
rI1yOHHY CE30HHOTO IIPOMEP3aHHs TPYHTOB

KosdduumenT Ky Ipu pacueTHOH cpeAHECYTOYHOH TeMIe-
0C06€HHOCTH COOPYKEHHS paType BO3/1yXa B ITIOMCIICHHH, l'IpHM]'::KaIO[HeM K Hﬂpy}K-
HBIM GyHaamentam, °C
0 5 10 15 20 u Honee

bes moaeana ¢ nosiaMH, yCTpau-
BACMBIMH.

10 TPYHTY 0,9 0,8 0,7 0.6 0.3

Ha JIaraX 110 TPYHTY 1.0 0.9 0.8 0,7 0.6

[0 YTEIUICHHOMY LIOKOJIEHOMY 1.0 1,0 0,9 0,8 0.7

[ICPEKPBITHIO
C noaBayoM HIH TEXHHIECKHM 0,8 0.7 0.6 0.5 0.4
TIOATIONBEM

[lpameqanns. |. [IpusencHHble B TaOnuue 3HadeHHs Koddduiumenra K, oTHocATCH K
dbyHIaMeHTaM, y KOTOPBIX PACCTOSHHE OT BHELIHEH IPaHH CTEHBI 10 Kpas QyHIaMeHTa af <
0,5 M; ecnu 8 = 1,5 M, 3HadeHus Ko3hpuumenra K, nopsimaiot Ha 0,1, Ho He 6orlee YeM j10
3HaueHus Kn = 1; IpH IPOMEKYTOUHOM 3HAYEHHHU af 3HAUeHHs KodbduimenTa K, onpenensor
HHTEPIIOIAIIMEH.

2. K nomeueHusM, IPUMBIKAIONMM K HAapyKHbIM (yHIaMEHTaM, OTHOCATCS ITOIBAIBI U
TEXHWYECKHE MO/MNOJbS, @ MPH X OTCYTCTBAM - IIOMELUEHHS NIEPBOTO 3TaXa.

3. Tlpu MpOMEKyTOYHBIX 3HAYESHHAX TEMIIEPATYphl BO3AyXa KOIQGHUHEHT Ky MIPHHAMAIOT
C OKpYTJIEHHEM 710 GKaAHIIero MCHBILIEr0 3Ha9E€HHA, YKa3aHHOTO B Ta0JIHILE.
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