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Xenezobe TOHHLIM KAPKAC

& mecmax usMeHeud naaxa

OOU®QCI®I:® CmeH

Ko

< 30m

ONMUMANbHASA KOMNOoHOBKa:

<12M

ybenuuubaem xecmkocmb 3gaHus

1.cmeHb —guagpaeMu pabHOMEPHO PA3MEWdmMb NO NAGHY.

2.ueHmp Macco U ueHmp u3zuba cobnagaiom b mouke nnawa.

J. pabrogetcmByrowaa Bempobol Haepysku npoxogum yepes 3my MOouky.

4. gnuHa cmeHo He Dofiee 8M

5. cmeH-qua@paasM gomkHO Dbimb 02paHuueHHoM kofuuecmbe

6. MeHbWwas KOHCMpyKmubHag xecmkocmb — 6onbwol nepuog cobecmberHox konebaHu.

KOHCMpykmuBHbe pasmMepnl wa2a KONOHH
C y4emoMm 3awumb om npozpeccupylulezo obpyueHus

SMAKHOCMD waz KoNOHH
3qaHUA
4 6.2 M
10 58 M
18 45Mm

npu nocmaxobku puzenel, kanumened, yBenuueHue moAWUHE naUMb
pasMepb waea kofoHH ybenuvubaomes.

3 N 0
7. nepuogb cobemberHox konebanul & Hanpabaenuu enabHox oced u nog yenom 45

goNXHH  Bbimb OguHakobb —gocmamouHoe nogmbepxgeHue pabHoOMepHOU XecmKocmu 3gaHUs.

KOHMPOJib MACCH 3gaHUs

Bec 1 M5 obbema MoxHo npunumamb & npegenax om 3.5-5.0 kH.

[locooue no  npoekmupobaHurw U pacyemy 300HUL

Bein 1
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Xenezobe TOHHbLIM KAOPKAC

naumHoll @yHgaMeHm

Q ,
_ )@ h >400mMM
h>L/12

a <1200MM

0 L L
mx mx mx

BanouHas nauma QyHgamMeHm

%
. = et

h>L/12
a <1200Mm

Q L L
mx mx mx

(MockBa cTpomzaaT 1984)

BABAMM KO/IOHH WM/ MOAKO/NOHHVMKAMA...

PYKOROACTBO MO MPOEKTMPORAHMIO MANTHLIX ®YHAAMEHTOB KAPKACHLIX 34aHW..

n 36 TONWUMHY OYHAOMEHTA MPUHKMMAIT He MeHee TPhPebyeMOor M3 PacueTa
MPOUHOCTU HA MPOACBR/MBAHME BETOHA (Be3 yueTd MonePeuHoro APMMPOBAHKIS)

OPUEHTUP
TONWMHE NAUTE OT HOrPY3KW HO KO/0HHY

1. OnpegeneHme TOAWVHLE NAUTLE NPOBOANTCS A5 KONOHH C MeHbLer HArPY3KOW

jOb KO/10HHBI C 3HAUMTEe/IbHOM HArPY3KOW HeOBXOAVMMO MPOeKTUMPOBATL MOAKO/NOHHUKN

KoNoHHa ceueHnem 400x400mMM h mm| FrH
FH 400 1000

Mx=0; 500 | 1400

My=0; 600 | 2300

700 | 3000

800 | 3800

" 900 | 4700

% % H n 1000 | 5700
nAnMTa M3 BEeToHa KAaacca BeS 1100 | 6700

[P HEROBMOXHOCTW NYCTPOMCTRA MOAKO/NOHHMKOB ,3Be/MUMBAi0T TO/WWMHY M/ANTHI

2. ﬂQwISFQ OCAaoK Mexay ABYX KO/O0HH A40/NXHCO COOTBReTCTROBATHL

As

<0.02
L

[locooue no  npoekmupobaHurw U pacyemy 300HUL
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Xenezobe TOHHLIM KAPKAC

POMHO~CBPAZeBbble KOHCTPIKUWMKM 34CHKMM,
NneedbdbPrTe/IbHOA KOMIMOHOBKO KOaPKAacd
niowagb nnaHa A=829.4m2 ,

3gaHue ¢ 2abapumHbmu pasvepamu B nnave 43.2x19.2m, Bucoma om nobepxHocmu 3emau H=35M.
%é %o obbeM 3qanus V=829.4 x 55=45617m3 ,
Bec 3ganus G=45617 x 3.5=159659.5kH ,
ocpegHeHHBl Bec ogHozo M3 3gaHug —3.5kH/M3
1 1
2 2 =
N
Xy
2 2
1 1
. > : X BempoBas Hazpyska Ha 3gaHue. (' CHul 2.01.07-85%)
L=43.2m bempobou pation Il , w, =0.38kla, mun mecmuocmu C,
W= Wt owy,

W, U NyIbCAUUOHHOU w, cocmabagiowux |

HopmamuBroe 3HaueHue Bempobol Haepysku w cregyem onpegensimb Kak Cymmy cpegHel
2ge W =W, Ky €0 Wo=Wn € (U,  cpegHas cocmabasiowas BempoBol Hazpysku Wn onpegenera no npozpamme BECT (nubo aHanozu4HoU).
nyJbCayuorHyio cocmabasiowas Bempobol Haepysku W, onpegenum aHaUMu4ecku
nepuog nepbol @opmu kofebanug 3gaHug  T;=0.021H=0.021x 55=1.15cek , gn9 MH0O209MXHbIX 3gaHUU U3 Xene30bemoHa usu KameHHoU Kaagku

1 1
nepbas uacmoma cobecmBeHHox KonebaHul ﬁ =47 Tk =0.869 Ty , gna Bempobozo patona Il npu §=0.3, bl.m ry mab 11.5 CM
A .
MAK Kak huo.m@@ < hl.m [y, Heobxogum yuem (peakuuu coopyxerus ) nyibcauuoHHol cocmabasiowel BempoBol Hazpy3ku no @opmyae Wo=Wo & (U, 2ge

m\xoueﬂucﬁcmis guHaMuyHOCMU , jow@o:nvof;cm UQOOKQBUC@QEU QUHOMUYECKYID HOZ2epy3Ky KaK Cmamuuveckyto , onpegensemcs & 3abucumocmu om napamempa m«

£ = TyWe ¥ _ 1.15y3804.4 ~0.0%8, §=0.3, pucyHok 11.1 CIl

940 940
(i — KO3QQUUUEHM nynbcauull gabrenus Bempa Ha Bucome 7,  mab. 11.4 Cf]
U — K03@QuUUUEHm npocmpaHcmBerHol Koppeaguuu nyabcauul gabaerus Bempa Ha Buicome Z (mosbko gaa nepBoii cobemBerrot uacmoms) n. 11.1.11 CIl

/lucm
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Xenezo

EeTOHHBIM KAPKAC

gacag B nockocmu Z0Y  B=19.2m
V\A %o NyJbCAUUOHHas cocmabasiowas Ha 1m2 pacuemHas pacuemHas
BempoBas @msnm@% Ha2py3Ka
Bricoma Wo =W € L)V, W
- ¢ ¢, W Ha 1 nM @acaga
We =0.38KM18 | ypoBhg e V KNa (MHOXUMenb 19.2)
g =
2 2 4 > 2=55m 117 | 0.714 | 0.686 0.802 28.6 kH/m
Il
“ ¥ 40m 1.26 | 0.733 | 0.585 0.754 1.34 25.7 kH/m
0 1.4
> > 20m 1.5 | 0.763 | 0.413 0.622 1.04 20.0 KH/w
1 1 10Mm 1.78 | 0.783 | 0.297 0.57 0.86 16.5 kH/M
X
0 ; 5 178 | 0.803 | 0.292 | 0.584 0.87 16.6 kH/m
L=43.2m
0 0.292 0.584 0.87 16.6 kH/m
w, =0.38k(g useubHas xecmkocmb cmeH B =JE, |
@acag B nockocmu Z0X [=45.2m KOHCMPYKUUOHHBU BemoH knacca npoyHocmu B30 Ey=30-10"MNa ,
NYAbCaUUOHHAg cocmabBagiowas Ha 12 pactemHas pacuemHad cmena | cmeka 2
Bempobag @msnm@on Ha2py3Ka 5 5 3 3 4
4 = = =
@%%3@ ¢ | v " Wp=Wa & (V) | -H1IEP/KA o ,Rz - uxucj\@uo.f 6.6/12=9.58 J; bh/12=0.4x 5.6,/12=5.85m
2, 6
ypabHa kla (MHOXUMenb 43.2) B = 9.58x30-10%=287.4- 10kHM® wW 5.85%30-10°=175.5-10kHu 2
Z=50M 1.17 ] 0.647 | 0.686 0.727 1.41 60.9 KH/m npegefibHo gonycmuMul MOMEHM no ycaobuio 02paHUYEHUs 20PU30HMANbHOZO
40m 1.26 | 0.66 | 0.585 0.681 1.27 54.9 kH/m B
14 nepemeuleHus Bepxa cmeHb z;WO.oom 'l
20m 15 | 0689 | 0.413 0.598 1.0 43.2 KH/M 6 6
0,008 22410 96110 e M =0.005 122210 _16.10° ki
10m 1.78 1 0.709 | 0999 0.516 0.81 35 KH/m np- 55 7 np 5
5M 178 1 0.709 | 0.292 0.516 0.81 35 kH/m konuyecmbo cmeH 1 konuyecmbo cmeH 2
w 3 w
0 0.292 0.516 0.81 35 KkH/m M et 79.07-10 Mot ﬁ.mm;%
n=—y¢-7—-= 3 ~J4wm n= y < ~J 4wm
Mip 26110 x 0.85 Mob 16-10 x 0.85

CyMMQpHBIE MOMEHMbB UHEPUUU CMEH 1

L Jy =9.58 x 4=38.32m "

CyMMOpHBE MOMEHMbI UHEpUUU CmeH 2

L3, =585 x 4=23.4u"
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Xenezobe TOHHLIM KAPKAC

pacyem no 2—ol 2pynne npegefibHbiX coCmoAHUUL

gacag b nockocmu Z0X . E
w
4 <— M= 35x 55/2+712.3x36.7=79.07- 10 kHu yckopeHue cbobogHbix konebaHul BepxHezo amaxa :

W =0.38KMa W, ,
a= < =01 wm/ch

Ww? Pw=35kH/mM  Pw, —Pw =60.9-35=25.9 kH/m Me =
Bec 3ganus G=159659.5kH ,

M ¢ —OomHoweHue Beca 3¢aHUA K njaowagu @acaga, NepneHgukyndpHoeo

F=55x25.9,/2=712.3xH
K Hanpabneruto Bempa

40M —
=7
+ :
Mo = 159650.5/43.2:65=67.2 kH/m"
< a =0.727/67.2=0.011m/c” < 0.1 m/c
20M - ~
= SN TN
‘ M
10m{— \ npoeub Bepxa guappaemy..
OM
0 \ L Pw,=35kH/M  Pw,—Pw, =259 kH/m

P w=35kH/m
kosudecmdo cmen 1: n = 4wm

y
na3rsarue MmoMeHTbl OT BeTPOBOW HArPI3IKM,
4
11 (Rugz Pug) H

z
pacag B nockocmu ZQY W 4 \H% 3En + 0 9En POPMYyJIa CONPOMAMA

w 2 3
=16. 7=37.22-10«H 6
M= 16.6x 55/2+330:36.7=37.22-10 Kt JE —ogHot cmeHu B = 287.4 10kHME

act
o =0.38K/1 - -
W N\@wxzo Pw=16,6kH/mM Pw.—Pw=286-16.6=12kH/m qonyckaemsi Mpozud
_H _ _
fon =008 55,/1000=0.055m
i F=55x12/2=330kH T .
o = Pw =35kH f- SAD memupoﬁ?pg%
4+ - Wy=35KH/ M 8 4x287.410° 120 4x287.410
f=0,0537m < 0.055m
1 20m N
8
y
— 10M .
A Z [
X \o I 2
Pwy=16.6kH/m UM T

/lucm
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Xenezobe TOHHbLIM KAOPKAC

NnepPeKPblT A

)

!
%

ga COXpaHeHus xecmkocmu nepekpoug B cboell nnockocmu HeobxoguMmo :

1. obwas naowagb npoemob He gomkHa npebowamb 30%

naowagu nepekpoimus

2 .pasmep Bbipe3a unu npoema gomkeH Bomb He Bonee

noNoBUHE WUPUHB Nepekpbimus.

3. nocne bouyema pa3mepa Bopesa unu npoema
MUHUMQfbHBIO — pa3Mep nepekpoimus  no mobomy HanpabiaeHuto

He MeHee 5 M.

4. paccmosHue om Kpas npoemMa go Kpas Nepekpbimus

GOJMKHO DHmb He MeHee 2 M.

a 1 YIM.
a,+d, > 5m
A2>2m.
X
X
) /lucm
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TvMbl OMMPOHMSA CBROBOAHBLIX KPOeB

XecTkoe

MOHOIUMHAS X/ 6

nauma nepexkpoimug

{

|
MOHOJUMHBIU pu2efib 7
|
|

1

KOJIOHHA

u | <= {1

x\%wJ %/6 KOJOHHA
M‘T

Min
200

MOHOIUMHbBIT puceib

MOHO/IMTHBIX X/B MAUT MePeKPbLITUA HO

Xenezobe TOHHLIM KAPKAC

JcnopHO XxecTkoe

MOHOAUMHas X/ 6

nauma nepekpomus h=200Mm

ow /o4 TV
min 400

KONOHHC
400x400 MM

{

a9

oK

L

c—c

{

%/ 6 KONIOHHQ

—

400

MiN

KO/TOHHBI

[locooue no  npoekmupobaHurw U pacyemy 300HUL
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Xenezobe TOHHbLIM KAOPKAC

OTR. M oTB. O

3anpeugeTcad OTREePCTUMEeM MO/HOCTLIo paamer 250x250 MM
war oTeepcTum 200 MM

rnepeCeKdTb HOAAKO/TOHHIIIO MO/10CY

CTAOBRUTbL BOKOBbLIE PUIeNA

b1
: b < B/4
a < A/4
LA A .
e 154 4 4 ) = O Amm_. H.mm. < O
| | ~ ote.4 ~
- .|
3y F--4-- 1=l o 4 o o
I |
— | a I
m ,I, o N
| | U - U —
I I
| |
N \ - = \\\\, \\\\\\\ R . -
| | < <
I I ~N I N
ploTe.4 3
I - £ — |
m o) (s _||_ _||_ ote4 oTte4 oTe.4 LB
g < O oo e ,m_,ﬂ s ﬁ < O
- Il Il -
Al v - \\\\\\\\\\\.,\\\\ L I [ -
| | b |
. I I I
= [\ ora2 | M 3 \ oTel ﬁ | M -
| | |
| | ”, |
N—— Ve - — - I I -
" ] < 1 1 <+
\ﬁ-\ U [ 1 U
g
) )
o < 200 4 4 O # # +H O
a <200 7 7 7 7 / 7
L L
! !
Vil I WA:
L L
O O O CTOBUTL PUre/lb, CTABUTL CTeHY
oTBR. 2 MO KOHTYPY OTBREePCTUM B BETOHHOM C/0e
HEOBXOAMMO MPeLYCMOTPEeTh KOMMEHCMPYOLIYIO0 aPMATYPY,
b < B/4
a < A/4
oTp.4
414 MPOMYCKA KOMMYHUKAUWMKM WM APYIMX HYX4 3drPeugoeTcsi ObPA30BAaHME paamep 200x200Mm
OTBEPCTUM B 30HAX MANTb KOTOPbIEe IALTPUXOBAH HA UepPTexe KPOoMebl OT KPQS OTBEPCTUA A0 PAIBMBOUHOM OCK b +2h, /2
NaTPYEKOR < B120 MM, WWPUHA MOACCH b, = b+ 2h, MO0 KOHTYPY OTBEPCTUA B BETOHHOM CA0e
MO KOHTYPY OTBEPCTUM B BETOHHOM C/0e HEeOBXO4WMMO MPeayCMOTPeTh HEOBEXOLMMO MPEAYCMOTPETE KOMNEHCVPYOL YO APMATYPS.

KOMMEeHCKMPJYIKLLJI0 aPMATIP Y.

/lucm
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CoegnHeHMsi CBapPHbie
apmaTypel rocT 14098-85

PYUHOA 4¥roBAs
NPOTAXEHHBLIMUA WBAMN
C HaK/agkamu
U3 cTepxHen

c2l-pH
c22-pPy

CoegnHeHMs CaapPHbe
apmaTypel rocT 14098-85

PYUHOS gyroeasi
NPOTAXEHHBLIMU WBAMWN
ABYX CTepxHem

c23-p3

CTbIK aAaPMATYIPbLI

CoeaVHeHNa CBaPHbe
apMaTyPel rocT 14098-85

Ha CTa/bHOM
CKOBEe— HaKAaaKe,
PYUHOA 43roBas

MHOFOC/NIOMHAMM  WBAMW

SE]
106

c19-pm

COoeaMHeHNA CBAPHbe
apMaTyPel rocT 14098-85

PYUHOA AYroBast
MHOrOC/I0MHAMA  LIBAMM
c20-pm

AAOHHBIE OB WN3rMbe CTebPXHeW

KO/NOHH

n

n [ n

g8 cmepxHel
NEpUOGUUECKOZ0 NPOQUAS

QMANDKK,QHH vam

QmeD MM ! O:H HDQm

@

FLZ=552

anX?2

Xenezobe TOHHLIM KAPKAC

30uUUTHBI CNom BeT
PYHLAMEHTE

KO/IOHHAX W BA/KAX Qmm 20Mm

20MM < dg < 25Mm

Og = 25mm

nepPexKPbLITUMKN —

OHQa

| o= S0MM B umcTOTe

| a=20MM oT xomMyTa
| Q=23MM 0T XOMYTQ

| 0=30MM oT xomMyTa

1S MM B umcTOoTe

MaTepuan
KOHCTPYKUMOHHbBIVI TAXEe/ bl BeTOH

knaccoe B 10-B 60, mo MOCT 235192-82

[locooue no  npoexkmupobaHuw U - pacyemy

/lucm
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Xenezobe TOHHbLIM KAOPKAC

APMUMPOBAOHKME Xe/1e30BeTOHHbIX MANT

B MeCTax oOTbePCTWM

>300

ﬁ05 ﬁOB

1 1 %
$
2 (0.5A )
= 4 (0.5A 4
1} RN
N 2 (0.5A)
4 (05A.4)
T T
0

2 Aom>mgu\ 2 (05A4 )

4 (0.5As3 4 (0.5A43?

4 058> 2300 4 0584

3 (Ass? W A 3 (Ags?
—= o

AW __ .
1 (Age 1 (A
2 (0.5A4 ) 2 (0.5A4
o0 "U"-0BPA3HbIM
i CTePXeHb

(A300, A400)
1,3 = CTepxHW aPMATyPbl MANTHI
2,4 - cneumanbHLIe CTePXHW aPMATYPL, OKAMMASLMEe OTBePCTMe
Meumeuanns ¢ [IBG KPAMHWX CTEPXHS CTABATCS C NPOMexyTKoM o0 MM,

NPy aPMMPOBAHMKM CBAPHLIMM CeTkaMn oTeepcTus 10 300 MM B aPMATYPE PEKOMeHaYeTCs
BbIPE3ATb MO MeCTY, MNP 3TOM PA3PE30HHbIe CTEePXHM LUe/1eCcoOBPA3HO OTrMBATL B Te/0 MNANTHL

YcTrPomCcTRO

l

npPoeMoBr B X/B CTeHaxX

——

|
Qémé\@jwig

om

om

om

[locooue no

npoekmupobaHu U pacyemy  30aHUL

Bein 1

/lucm

10




ApMUPOBROHKME MPOEeMOR B X/B

cTeHax

LQY\

Xenezobe TOHHLIM KAPKAC

1-1
BepxHull amax Oerobuas PN [nunbka
o apMamypa
o CMeHD \ "U"— 0bpazHnl
Wnunoka CMEPXKEHD
F— Tw L] (A300, M00)
ip] o
ﬁ ﬁ Apmamypa Ip;
2n - _ yeuieHus
cHoBHaga npoema
>600 >600 apMamypa 5o i
o o CMeHb e
OcHoBHas
20 20 20 20 apMamypa Lo
CMeHb
T e ; Apmamypa
1 ® 3 $ 7 . 7 ycuneHus
T , Npoema
"U"—obpashnit /5 50
CMepPXeHb ,
(A300, A400)
2 A
w‘w D
3 Wnunbka
—
e T
ﬁOB H ﬁOS E
| OcHoBHas R
>600 >600 SpMamypo G
CMeHb
m\h L’m < \\o\_\o\\
oU o0 oU o0 &) — mecma yemaHobku wnu ek
(4 wm Ha 1 M2
R v‘w KoappuuueHm o yka3aH
gns pacmaHymol apMamypbl
) /lucm
[locooue no  npoekmupobaHurw U pacyemy 300HUL Boin. 7
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Xenezobe TOHHbLIM KAOPKAC

CopmameHm apmamypsl

Teopemu— | HoMuHasbHb PacuemHas nioulago NONEpeYHO20 CeyeHus, CMZ2, npu uuchie cmepxHel apuy e Rcco i S
seckud bec) _quowermp 1 2 3 4 5 6 7 8 9 | Moo, | oo | o0 | iR
1 M, ke |cmepxHel, MM AS00 KO0 NpoQUIS
0,055 5 0,071 | 0,141 10,212 {0,283 | 0,353 | 0,424 | 0,495 | 0,565 | 0,656 | - - + -
0,099 4 0,126 | 0,251 | 0,577 {0,502 | 0,628 | 0,754 | 0,879 | 1,005 | 1,150 | - - + -
0,154 5 0,196 | 0,393 | 0,589 | 0,785 | 0,982 | 1,178 | 1,375 | 1,571 | 1,767 | - - + -
0,222 6 0,283 | 0,57 | 0,85 | 1,13 1,41 1,70 1,98 | 2,26 | 2,54 | + - + 6,75
0,395 8 0,503 | 1,01 1,91 2,01 2,91 3,02 3,52 | 4,02 | 453 | + - + 9,0
0,617 10 0,785 | 1,57 | 2,36 | 314 593 | 4,71 550 | 6,28 | 7,07 | + + + 11,3
0,888 12 1131 | 2,26 | 3,39 | 4,52 | 5,65 | 6,79 7,92 | 9,05 | 10,18 | + + + 13,5
1,208 14 1,539 | 3,08 | 462 | 6,16 7,69 | 9,23 | 10,77 [ 12,31 | 13,85 | + + - 15,5
1,578 16 2,011 | 402 | 6,03 | 8,04 |10,05 | 12,06 | 14,07 | 16,08 | 18,10 | + + - 18
1,998 18 2,545 | 5,09 | 7,65 10,18 |12,72 15,27 | 17,81 | 20,36 | 22,90 | + + - 20
2,466 20 3142 | 6,28 | 9,42 12,56 | 1571 | 18,85 | 21,99 | 25,15 | 28,27 | + + - 22
2,984 22 3,801 | 7,60 | 11,40 {1520 |19,00 | 22,81 | 26,61 | 30,41 | 34,21 | + + - 24
3,84 25 4,909 | 9,82 | 14,73 | 19,63 | 24,54 | 29,45 | 34,36 | 39,27 | 44,18 | + + - 27
4,85 28 6,158 | 12,32 | 18,47 | 24,63 | 30,79 | 36,95 | 43,10 | 49,26 | 55,42 | + + - 30,5
6,31 32 8,043 | 16,09 | 24,15 | 32,17 | 40,21 | 48,26 | 56,30 | 64,34 | 72,38 | + + - 34,5
7,99 36 10,179 | 20,36 | 30,54 | 40,72 | 50,89 | 61,07 | 71,25 | 81,45 | 91,61 + + - 39,5
9,865 40 12,566 | 25,13 | 37,70 | 50,27 | 62,85 | 75,40 | 87,96 |100,53 | 113,10 | + + - 43,5
PacuemHaa naowagb nonepeuyHozo ceyeHus apMamypHox cmepxHel
Ha 1M nozoHHobIT, cM2/M.n. Pacuemnaa macca 1 M2 apmamypHol cemku, Ke
Jluamemp Waz cmepxHed, MM Jluamemp Pasmep quelku, MM
el L 100 150 200 250 300 400 anepxeet 100 150 200 250 300
6 2,85 1,89 1,41 1,13 0,943 0,708 6 4,44 2,96 2,22 1,80 1,48
8 5,03 3,35 2,91 2,01 1,677 1,258 38 7,90 5,30 3,95 3,20 2,63
10 7,85 5,23 3,93 3,14 2,617 1,963 10 12,34 8,23 6,17 5,00 4,1
12 11,31 7,54 5,65 4,52 3,77 2,828 12 17,76 1,9 8,88 7,10 5,92
14 15,39 10,26 7,69 6,16 513 3,848 14 24,2 16,11 12,1 9,70 8,05
16 20,11 13,40 10,05 8,04 6,703 5,028 16 31,6 21,1 15,8 12,62 10,52
18 25,45 16,98 12,72 10,18 8,483 6,363 18 40,0 26,7 20,0 16,00 13,32
20 31,42 20,95 15,71 12,56 10,473 7,855 20 49,32 32,9 24,7 19,73 16,44
22 38,01 25,54 19,005 15,20 12,67 9,50 22 59,68 39,79 29,84 25,87 19,89
25 49,09 32,72 24,54 19,63 16,36 12,27 25 76,8 51,2 38,4 30,72 25,6

Apmamypa no [OCT 5781-82%

CTO ACHM 7-93
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0/MHA 3AAHKEePMBAHMA OPMATYPHbBIX CTePXHEen

. ﬁQE
] » :
4
S
MPUBAPEHHbIA lanx0.7
nonepPeyHbIr " 0.7
CTepxeHb -
BHYTRH lon =——a—f
ﬁpjxpw
1BA NPUBAPEHHLIX mw 05
NonepPeuHsIx 5 '
CTePXHs! >5ds
BHYTPK lan Zocm
<10cm
lanx0.7

0.7
b

lan x0.5

Jﬂbs

MPVBAPEHHLIN 3G

nonepeuHbn 2 05
CTePXeHb ﬁ 3
BHYTPM lan =t o7

s

) lanx0.7
" f
W " 0.7
A L5 b
NPUBAPEHHBIN . lanx05
NoMePeuHbIn ! 05
CTePXeHb " '
BHYTPM lan % 0.7
lanx0.7

C—& Bt

NPUBAPEHHBIN
NoMePeuHbIn 0.5
0.7
BHYTPM lan %fﬂ_ .7
3HQUEHMS B CKOBKOX AVMCTBUTE/bHb, KOrAQ 3AWMTHbIM CAOM BETOH
NePNeHAMKYNAPHO OCU MUCKPeBneHns coctasnseT < 3 ds, uam Het
nonepeuHoro AGBNeHWs, UM HeT UOCTO POCMO/NOXEHHLX XOMYTOB,

MnPO4LO/NbHOE CMelueHne
AOPMOTYPHbBIX CTePXHewWm

B PAMOHEe CTbiIKAG HAX/1eCT

>13 [

ds

L] h

Xenezobe TOHHLIM KAPKAC

neTneporm CTbiIK CeTOK

(BPEMEeHHbIM YCOAAOUHLIM WOB)

L

a3

ds

L

oBPAOMALLIAA APMATIPA jHM\WDXﬁ
HAO CBOBOAHOM KPAe TM/1MThbl no e-e
E , |
|
U |
ﬁ y T
< | <>
no 2-¢2 , ,
, s | ¢ )
E Dm ca — Dm ca
\_\ ﬁOBHQXﬁPo;XﬂmM f\QXijxﬂmﬁﬁ
(CN 52-101-2003, n. 83.21,22)|(CN 52-101-2003, n. 8327
) /lucm
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Xenezobe TOHHbLIM KAOPKAC

OmHOCUMENbHAA GAUHA aHKEPOBKU apMamypol
(Mocobue «k CM 52-101-2003, mab. 3.3)

Knace KoagguuueHm OmHocumenbHas gAuHa aHkepoBku apmamypt Aan =lan/ds npu BemoHe Kkiaccod
apMamypy o

B10 B15 B20 B25 | B30 B35 | B40 B45 | B50 B55 B60
0,7 45 33 28 24 22 19 18 17 16 15 15
A240 0,75 48 36 36 26 23 21 19 18 17 16 15
1,0 64 48 40 34 31 28 26 24 22 21 20
0,7 34 25 21 18 16 15 15 15 15 15 15
A300 0,75 36 27 23 19 18 16 15 15 15 15 15
1,0 48 36 30 26 23 21 19 18 17 16 15
0,7 44 33 28 24 22 19 18 17 16 15 15
A400 0,75 48 36 30 25 23 20 19 18 17 16 15
1,0 63 47 39 34 31 27 25 24 22 21 20
0,7 54 41 34 29 26 23 22 20 19 18 17
A500 0,75 58 44 36 31 28 25 23 22 20 19 18
1,0 78 58 43 41 38 33 31 29 27 26 24
0,7 65 43 40 35 32 28 26 24 23 21 20
B500 0,75 69 52 43 37 34 30 28 26 24 23 22
1,0 93 69 58 49 45 40 37 35 32 31 29

Mpumeyarue: [Mpu pacueme C yuemoM MOAbKO NOCMOAHHBX U AUMEJbHOX HOZPY3OK 3HaueHus Aan chegyem genums Ha Vi1 =0,9.

[locooue no  npoekmupobaHurw U pacyemy 300HUL
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Xenezobe TOHHLIM KAPKAC

Benuvunn useubaiowux Momermo® M & kHm u nonepeurnx cun Q B kH, komopoie Moeym Boimb BocnpuHAmb npaMoy20bHoIM CeveHueM banku pasmepoM b x h
NpU 30GHHOU NAOUWAQU NPOgoabHOU As U nonepeurot nd /s, apmamyps

Hucno cmep- Pasmepn nonepeuHozo ceueHus barku b x h, c
CxeMa CeyeHus XHeld n, Yenobroe b=12 npu h, paBHom b=15 npu h, pabHom b=20 npu h, pabrom | b=25 npu h, pabHom | b=30 npu h, paBHom
U apuupobkA @j::ooghm)@ﬂﬁ OBOHONEHUA | o | 95 | 30 | 40 | 50 | 30 | 40 | 50 | 60 | 40 | 50 | 60 | 50 | 60 | 70 | 60 | 70 | 80
M 74 1181 15 | 21| 27 [ 154 | N4 214
MMMW WMMW Q N5 45 1485(555] 70 | 525 62 | /85
' ndy/s |2.5/1012.5/12(2.5/15|2.5/20|2.5/20(2.5/15|2.5/20/2.5/20
M 1.3 11541196 (278 36.1| 201|284 | 36.6 | 45.0
MMM%MW@N Q 4151430 1485(55.5170.2 5256201785 |117.2
y ’ ndy/s  |2.5/10|2.5/12|2.5/15|2.5/20|2.5/20|2.5/15|2.5/20|2.5/20|2.6 /20
! 2616 MO0 M 135 189 | 21.5 | 35.2 | 46.1 | 25.2 | 36.5 1 47.0 | 576 | 36.9 | 4/.8 | 58.5
As=d 02 Q 50.0 | 51.8 | 58.1 1 68.0 | 86.0 | 63.5 | 75.8 | 96.5 | 117.2| 87.5 | 116.0]135.0
’ ndo/s [2.6/10/2.6/12|2.6/15|2.6,/20|2.6/202.6/15 2.6/20 2.6/20
2, 2618 MO0 M 3421520676 |36.4|552(700]8/7.8|5501 72.1(88.6 | 7451|900 [117.0
As=5.00 Q 775 89.8 | 114.0| 84.5|100.0{128.0(155.0|116.0 | 146.0 {179.0|164.0{200.0 | 243.0
e As ' ndy/s 2.8/15(2.8/20(2.8,/20|2.8/15 2.8/20 2.8/20 2.8/20
o —2—q 2090 MO0 M 581|788 | 415 | 61.8|82.0 (1021|650 | 855 |105.0|87.3 |117.5]128.0
2% b As=6.08 M Q 89.8 | 114.0| 84.5 [100.0/128.0{155.0{116.0|146.0|179.0 [ 164.0200.0|233.0
' ndy/s 2.8/20(2.8/20|2.8/15 2.8/20 2.8/20 2.8/20
2099 MO0 M 69.2 | 945|55.0 | 74.8 |101.0{127.0] 80.0 |106.0{132.5]109.0 {136.0{162.0
As=7 60t Q 89.8 | 114.0| 72.5 {100.0|128.0{155.0 [ 116.0 | 146.0|179.0 [ 164.0200.0|233.0
' ndy /s 2.8/20(2.8/20|2.8/15 2.8/20 2.8/20 2.8/20
2095 MO0 M 112.0167.5|93.0(119.0(152.0| 94.2 {126.0159.0 |132.0|165.0 | 126.0
As=0 80 ond Q 143,01 91.5 1126.5[165.5]195.5|146.0 [ 185.0]225.0]206.5(252.0|296.0
' ndy /s 210/20{2.10/15 210/20 210/20 210/20
2016 A400+ M 85.5 | 48.2 | 66.1 1 90.5 | 115.0] 76.6 [ 101.0 1125.0]103.5]128.0 |152.0{130.0 [ 154.0|178.0
d, +2014 A00 Q 1.0 6851 96.2 [123.0(151.0 [ 112.0]142.0 {176.0]159.0 [ 194.0]230.0]221.0|252,0{ 291.0
As=7,10cM | ndy/s 2.8/202.8/15 2.8/20 2.8/20 2.8/20 2.8/20
4816 MO0 M 93.0 | 51.0 | 71.0 | 98.0 |125.0] 83.2 [ 110.0 |138.0] 114.0 | 141.0 |168.0143.0 [ 171.0198.0
As=8.04ord Q 111.01 6851 96.2 [123.01151.0112.0[142.01176.0]159.0 [ 194.0 | 230.0| 221.0 | 252.0| 291.0
2, ' ndy/s 2.8/202.8/15 2.8/20 2.8/20 2.8/20 2.8/20
2018 A00+ M 84.0 1107.0{137.01 90.5 [120.5]151.0{125.0 | 155.0{186.0 | 157.0 | 188.5| 218.0
{ IBhsg +2016 komo Q 96.2 |123.0| 151.0 [ 112.0 | 142.0|176.0 | 159.0 | 194.0 | 230.0 | 221.0 | 252.0| 291.0
H,#/v As=9,11cMm ndy/s 2.8/20 2.8/20 2.8/20 2.8/20
12 4018 MO0 M 115.0147.01 97.5 |131.0 | 164.0 [ 136.0]169.0{203.0173.0206.0{235.0
15 As=10180 Q 125.01151.0 | 112.0 |142.0]176.0 1 159.0 | 194.0230.0 ] 221.0 | 250.0| 291.0
’ ndy/s 2.8/202.8/20 2.8/20 2.8/20 2.8/20
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Xenezoee TOHHbLIM KAPKAC MpogonxeHue mabauup

Yucno cmep- Pasmept nonepeuHozo ceueHus Basku b x h, cm
Cxema cevenus XHel n, YenobHble b=12 npu h, paBrom b=15 npu h, pabHom b=20 npu h, pabrom | b=25 npu h, pabHom | b=30 npu h, paBHom
i d b
1 OpHUpOtOHA @%MH%U v | 92 195 | 30 [ 40 | 50 | 30 |40 | 50 | 60 | 40 | 50 | 60 | 50|60 |70 |60 | 70|80
2020 A400+ M 104.0 | 141.01179.0{147.0[185.0 1 222.01189.0 | 226.0| 266.0
d, +2818 MO0 Q 153.01176.01216.01196.0 | 240.01283.012/3.0| 311.0 | 360.0
As=11,37cM|  ndy/s 3.8/20 3.8/20 310/20
4690 MO0 M 112.0 1152.01192.0 1159.0 | 200.0 | 240.0 | 205.0 | 246.0| 284.0
_ ? Q 153.01176.01216.01196.0 1 240.0]283.012/3.0| 511.0 | 360.0
34, As=12.90aM] g, /s 38/20 38/20 38/20
2027 00+ M - 120.0154.01201.0176.0223.01270.01230.01277..0| 322.0
e +2¢20 MO0 Q = 2018 A400 171.01220.0|269.0{246.0 | 500.0| 354.0 | 341.0 | 390.0 | 450.0
m% i As=1388cM| nd,/s 2020 MO0 310/20 310/20 310/20
2 2025 M00+ M 167.01220.01193.0246.0]508.0|254.0]506.0| 359.0
30 +2020 MO0 Q 220.01269.01246.0]300.0|354.0| 341.0]390.0|450.0
As=16,100v| ndy/s . 310/20(3.10/20 310/20 310/20
4920 A400+ M = %% ﬂmuf 256.01185.01250.0| 311.01260.0| 318.0| 376.0
+2018 AQ0 Q 7 i s 1%/ 269.01246.0300.0 | 354.0 | 341.0 | 590.0| 450.0
As=17,65cM| ndy/s ; R L~ e 310/20 310/20 310/20
s | o T
4 As=18800| e w0 s | o
4977 MO0+ M Mpumeuanug: 1. Tabauua cocmaBrera gag Bemowa kiacca 204.01266.01330.0{278.0542.0{406.0
+2016 A00 Q B20(Rb=11,5 Ma), apmamypa u3 cmanu kaacca A400(Rs=355 Ma). 246.01300.0[354.01 341.0 1 390.01 450.0
5, 102007 ndyfs | TRUCTON 0N K0 niooge s o e s s
4922 MO0+ M apmamypb npuxuMaemcst Ha 2, 5 MM bosbwe guamempa dynonepeuHbix 208.01275.0|341.0 |288.0 | 554.0|421.0
Lol | |8 a0l G cmepxel, Ho He meee 12 M 246.0|300.0 | 354.0| 341.0 | 390.0| 450.0
# e As=20,29cr E&\m Mpumep. Paccyumamb ogHonposemHyio 6asky nNpu CAEgyOWUX gaHHbIX So\mo EO\MO
20 4822 MO0+ M 1=7,20 w q=27.4 «H/m n; Bemon knacca B20; apmamypa—cmanb 215.01284.0|354.0/300.0| 369.0|438.0
30 +2¢20 A00 Q %28 A00. p Mo01250F 20,1257 447 2721775 ¢ 246.01300.0|354.0| 341.0]390.0|450.0
_ 2 npegenseM ycunue anke: Mp=0,125ql" =0,125%27.4%¥7,2°=177.5 «kHwm,
As=21,48cM'|  ndy/s Qon 0,50120.8527.4+7,208.5. ¢H 310/20 310/20
6372 MO0 M :oaw%omz ceverue banku, npogofibHol apMamypd As U nonepeyHol 294.01367.0|309.0{582.0| 451.0
ndy/s. 300.01354.0| 341.0]390.0]450.0
As=22,81 oM 3aw\m B wjom:c% Haxogum MomeHm M=Mp unu Bauxatiwul Bosbwul u So\mo wS\ND EO\MO
coombemcmByiowue emy As u ndy/s: M=185kHM >Mp=177.5 KHw : : .
4025 MO0+ i Q=240«H, Qp=98.5kH, :o:momgimm cmepxu 3.8/20. Um 310.0188.01527.01403.0) 481.0
+2018 MO0 Q coomBemcmByem b=25 cM; h=60 cm. 300.01354.0| 341.0]390.0|450.0
As=2472cM|  ndy/s 310/20(3.10/20 310/20
4925 M00+ M 408.01347.0(423.0/1512.0
+2020 A00 Q 425.01410.0 |467.0]535.0
As=2591cM| ndy/s 312/20 312/20
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FL

HAOlMrP3Is3KM OT 4db/1eHMA BO4Abl W TPIHTA

nPeapaPMTe/IbHOEe OoriPege/sZieHle BOKOBOIro gap/1eHnA rePIHTA HA CTeHbl 414 noc/sieadiouero rnmpoeKTrPOBAOHMA

1. MaokcuMa/ZbHOe gaB/ieHve BOogbl Pmakc=h ¥ =10 x 119 =119 Ma Ha 1 M cTeH.l

MO/MHAOA TOPWMBOHTA/IBHOA HAMPY3KA OT BO4bl %i =

11.9 x p&@\\m =708 kH Ha 1 M cTeHsbl

2. Be/IMUMHO BOKOBROMoO AQBR/NEHWMA TPYHTA JABMCUT OT TUMNA FPYHTA

+0.00

D)E CIXUMX TPIHTOB MPUMB/IMXeHHO

MOXHO TMPVMHATbL SKBUMBOA/IEHTHOEe

4.57

Wl aagneHme Boabl 4.8 kg Ha 1M rAYBEUHLI
£

MAOKCKMMaA/ibHOe BEOKOBROEe gap/ieHue

FrPIHTA

16,45

P,=48 x 1645 = 79kla Ha 1 M CTeHsl

h

Tq

h,= 11.9

T Pe39/1bTATUMPIOLL.CA MAKCKMMA/IbHOA CKW/1A
w

16,45

A@Hw@\JM\\HmmD KH Ha 1 ™M cTeHsl

3.96
0.48

MNMPUNB/TMXeHHbI PacueT

/ D Bel3 JueTa bbiTA/ZIKMBAKL e CW/ibl
9 \

HO FPYHT

P mak HMXe YPOBHA TPYHTOBLIX BO[

BbITA/IKVMBAKRL, IO CH/AY Pmakc

HA PYHAAMEHTHIIW M/IMTY HeobBXOoA4MMO JUMThIBATHL
HG HOuWd/lbHOM 3TdAare CcTPoMmMTe/IbCTBA

[locooue no  npoekmupobaHurw U pacyemy 300HUL Bbin.
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TeMrnepaAaTdPHbIe Ae®oPMAauUV,. e aduHble TrebPeKKPblTUMA TP TI/10CKIMX KPbIWaX,

UHTOBblI MMeThb BO3MOXHOCTbL HA3HAUNTL Te WA gpPJre MePOorNnPUATKA 4/1A TIPOPUM/IAKTUMKKM MOTeHWLMANbHBIX MnopPeXgeHnn,

Cneang3deT onpege/iMTb bBe/TMudkHbl 4ePOoPMAaU i I /1I0BbIX JUACTKOB MOKPbLITKWMA MO POPMI /e

f=Lac(T \ADV ; rae:

f — OBCO/NTHOE Ya4/NIMHEeHUME KOHCTPYKUWMM B MM/ M

L — 4/1MHQ KOHCTRPYKUUMM ULAWM PACCTOAHKMEe MeXay A4e®OPMAUMOHHBIMKM WBAMUM B M

(T -To> — nepenaga TeMnepaATyP MeXay CAMbIMU BbBICOKKMKM N THUMKM TeMnepPaTIPAMK

M COMBIMU HUBKUMMU BUMHUMK B °C !
I

o
a — /MMHeMHbBIM KO3PMuMeHT TeMrnepbPaTdPHOro pPacumpeHnsA B MmM/mo C

MnP pPaAcCyHeTe bBeTOHHbIX KPblW CPedgHee 3HaueHWe MAKCKMMA/1bHOIro Harpea rnopebPXHOCTUWM KPblW

o]
B neTHee ppemMa B npegenax 50 —-75 C

o
P MNMHUMMO/IBHBIX 3VMHKMX TeMnepaTIdPaX HAPYXHONo BO343XA \Hwoo nepenaga TemMnepaTyp, cocTapUT 69-90 C

o
ANHEVHBIMT KO2PPUMUMEeHT TeMnepaTyPHOro PACUUMPeHMs B MM/M C

-2

-6
418 XeNneszobeToHO MOXeT BblTb MPUHAT POBRHLBIM BEeAMUMHEe 0.00001 = 10 ~ = 10x10

Ha 1°C

Ja/1mMHeHne beToHd HdA 1°C m I M 41NHB M34e/1MA COCTARUT B MM

3.5 -2_ _
107 x10 “x 1 =10 = 0.01 = 1/100 MM/M

4nAa HedTernneHdHom xXe/nelobeTOoHHOWM M/ Tbel 4 /11MHOM 10M mPUm nmepenage TeMnepraTyP CT -7

AECO/THAOA TeMnepaTyPHOA 4eP0PMALMA COCTARUT f = 10x80x0.01=8mm

2TO 0OZHAQUAeT UTO MANTA MOKPLITUS geeoPMMPNeTCsa HA 4MM B KAXAMI0 CTOPOHY OT CROew chegHem Oocu

/lucm
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Haubonbwue pasmepo meMnepamypHbox Broko® B cmanbHolx KOHCMpPYKUUAX, M
(CHuM I-=23—81*. CmanbHole KOHCMPYKYUU)

Xapakmepucmuka 3gaHus,

CmanbHolU kapkac

Om memnepamypHozo
wba unu mopua 3gaHug

CMeWaHHBU KapKac
(ee306eMOHHbE KONOHH)

COOpyXERUS JlnuHa Daoka WupuHa 6noka go ocu @Ex(oggmg Jnuna 6aoka WupuHa 6noka
bepmukanbHol cBazu
(Bgono 3ganus) | nonepek 3gaHus Bgonb 3gaHus nonepek 3gaHus
Omannubaemoe 230 150 90 65 65
Heomannubaemoe
U 20pauLe Uex 200 120 75 45 45
Omkpbimbie 3cmakagl 130 - 50

MpuMeuaHus: Pa3meps gaHbl gnd 3gaHul, 3KCNAYamUpyeMbX Npu pacyemHbix 3UMHUX memnepamypax
Mpu Hanuyuu Mexgy memnepamypHbiMu wbamu 3gaHus uau coopyxerus gbyx BepmukanbHox cBaseli paccmogHue MexXgy nochegHuMU
b ocax Ha gomxHo npebowams: gng 3gaHut — 40-50 M, gns omkpombx acmakag — 25-30 M

HapyxHozo Bo3gyka go —40 C

PaccmoaHue Mexgy memMnepamypHoiMu wbamu
CHuUll Il=22—-81. KaMeHHbHe U apMOKAMEHHble KOHCMpyKUUU
p py

Houbonbwue paccmoaHus, Mexgy memnepamypHo—ycagoyHoMu wbamdy,
gonyckaeMpe Be3 pacuema B xene3obemoHHBX KOHCMPYKUUSX, M

CpegHaa memnepamypa
HapyxHozo Bo3gyxa
Haubosee x0N0gHOU

PaccmogHue Mexgy memnepamypHbiMu wbamu,
M, NpU Knagke

U3 2AUHAHO20 KUpNuug,
KepaMUYeCKUx U
NPUPOGHBIX KAMHeL,

KpynHbx 61okod u3

U3 CUSUKAMHO20
Kupnuua, HemoHHbIX
KaMHeU, KpynHbX

baokod u3

namugreBku HEMOHA UAU 2UHAHO20 CUNUKAMHO20 DEeMOHa U
Kupnuya CUJIUKOMHO20 KUpNuYa
Ha pacmBopax Mapok
50 u bonee | 25 u Bonee | 50 u bBonee | 25 u bBonee
Munyc 40 °C u Huxe 50 60 35 40
Mutyc 30 °C u Huxe 70 90 50 60
Mutyc 20 °C u Bowe 100 120 70 80

Mpumevarus: 1. Jlns npomexymouHbx 3HQUeHUU pacuemHtx memnepamyp paccmodHUs
Mexgy memnepamypHoiMu wBamu gonyckaemcs onpegensmb UHmepnoagyued.

2. PaccmogHug Mexgy memnepamypHo—ycagouHeiMu WBaMu KpynHONGHENbHbIX

3gaHul U3 KupnuuHbx naHesel HasHaualomes 6 coomBememBuu ¢ uxcmpykuued

No npoekmupoBaHul KOHCMPYKUUU KPyNHONGHEAbHBX XUbX goMab.

Brympu Brympu Ha omkpoimom
KoHcmpykuuu omanubaembix Heomannubaembix Bosaue
3qaHul uu B epyHme 3gaHul P

1. bemoHHbe;
a) cBopHbie 40 35 30
6) MoHoMUMHbIE:
npu KoHcmpykmuBHoM apmupoBaHuu 30 25 20
6e3 koHcmpykmuBHoz0 apmupoBaHusg 20 15 10
2. XenesobemoHHbe:
a) cBopHO— KapKACHHE:
0gHOIMAXHbe 72 60 48
MHO203MaXHbIE 60 50 40
6) C60pHO— MOHOUMHBE U
MOHOUMHbIE;
KApKacHble 50 40 30
CNAOWHbE 40 30 25

Mpumeuaue: 1A Xene300emOHHbX KAPKACHBX 3GaHUU (No3. 2) 3HAUYEHUS PACCMOAHUS
MEXJy memnepamypHo-YycaqouruiMu WBamu onpegeners npu omcymembuu
cbasel unu npu pacnofoxeHuu cbazed b cepequHe memnepamypHoeo 60Ka.

[locooue no  npoekmupobaHurw U pacyemy 300HUL

Bein 1

/lucm

20




Cxemsbl

1

HAr PSsKM HA CTPoMTe/lbHble KOHCTPIKUWUMIM /TP TA,

rnepe dadyr HArPy830K OT /TMPTOBR 3ABUMCAT OT TOro,

CBOBOAHO CTOAWWME, OrnepPTble M BCTPOEHHbIEe HeC3wkhe WwWwaXTshl,

HeC3T HOA Cebe BCe HAIrpy3KM 0T MeXdHMM3MOB /1IMeTa KAK BePTUMKA/IbHbIE

TAK W TOPMI3OHTA/IbHbLIE

OT HAmnpdp/1AouMXx My rnocagKe 71MeTad HA nopnTe /1

nogpecHble KAPKACHO—-OCTeK/IeHHble WaXThbl, KOTOPbIEe MnopewWmbadilTCA K KOHCO/MM,

onmMmpanLencda HA HAPYXHIW CTeHd, nepPegdiloT HAO Hee BCIo HArhby3Ky OoT /11MeTa

BCTPOEeHHbIe Ob/1erdeHHble, OBbIUHHO MeTda/l/iMdeCKiKe KAPKACHbIe C orpaxgeHmem ma

S/1eMeHTbl KAOPKOCO KOTOPbBIX KPelrnATCA K lMnepPeKPbITUMAM 3 40HMA

M nepegdrT HA HAMX 4OMO/MHUMTE/IbHbIE HAMPI3KKM OT /IMPTOB

41Aa npedpadbPrTe/IbHbBIX PACUHEeTOB KOHCTPYKUMKM mMePeKPblTVA 1 WaAXThbl,

OPMEeHTWMPOBOUHYID Be/MTMUVMHY CYMMOAPHOWM HArPI3KKM OT /1IMPTA

_ 8
ﬂ\\ﬁnmx+ﬁmV+nmx+\Mvgm+huz | HOrPYBKA HOXOLUTCA B MHTEPBONe

roge Q - rPY30M0A4bLEeMHOCTE /MO TA
mx - BeC KOBWHLI, opveHTuPorouHO (1,1.3 > Q
mz - BEeC MAWWHbI C BA/AKAOMU W MNAMTOM, oPueHTuPosouHo ( 1.2.1.82 Q
B =15 - avHOMWMUECKMN KOBPPUUMEHT

KAOK 7TM®Thbl CBA3AHBI CO 3a44aHMEM

mMMernure CcosCTheHHble PYHAAMEeHThI,

— OT MAWWHbI, B/1OKOB,

MeTan/MmMuyeCKom CeTKW,

MOXHO onpege/inMTb Mo ®oPM3I/1e

(22.73>Q
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JCTPOMCTBO HMW MM BOPOG3[
B KUPTMLHBIX CTEHOX TONWMHOM 380MM KpaTHbIe PO3MePL B KUPMMUHOW K/AQAKe
BEel3 rmnpPeldbdPmMTe/lbHOIN O
cCTAdTMmMdeCKOoro pacyeTd,
. (B
™
R 4 \ < of [ ] T &
% ﬁ ﬁ q 7 d Wow
250 760 h 380 | | ﬂ Ol
mMiN | Mo X | ! mMiN =
% 380 b K
%/ /f Q b C
2/20 5320 130 2/30 5330 140 2740 5340
2820 95450 260 2860 2460 2 /0 °8/0 2470
- 2980 59580 390 2990 5590 400 3000 0600
380 3110 5710 520 3120 5720 530 3130 5730
3240 5840 620 3250 95830 660 3260 9860
N 30 3370 5970 | 780 3380 5980 | 790 3390 5990
ol x T 3500 6100 910 3510 6110 920 3020 6120
\0 m . 3630 6230 1040 3640 6240 1050 3690 6220
0| 3760 6360 1170 3770  63/0 1180 3/80 6380
: 3890 6490 1300 3900 6900 1310 3910 6910
- 20 4020 6620 1430 4030 6630 1440 4040 6640
380 ® o o | 3 4150 6750 1260 4160 6760 1570 4170 6770
< O NG \D 47280 6880 1690 4290 6890 1700 4300 6900
£ 4410 7010 1820 4420 7020 1830 4430 7030
[ 4540 7140 1950 4550 /150 1960 4560 /160
%O O O 4670 7270 2080 4680 /280 2090 4690 /290
4800 7400 2210 4810 7410 2220 4820 /7420
4930 79530 2340 4940 /540 23950 4930 /350
0060 7660 2470 2070 /670 2480 2080 /680
5190 7790 2600 o200 /800 2610 o210 /810
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MHOrOMYCTOTHBIE MAMTH NEePeKPLITUM
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MPr28.1.3-4 Alll (B20) 1Pr36.1.4-4 All (820) NPl (gec g T)
=Nl =] _ | q, =4000 Kr /v,
% % /MT = | e FE3 yUeTa
180 ;ﬁ 120 ;ﬁ 180 3990 g CObCTBEHHOIO BEeCda,
7780 g’ k "OCT 13015,
580 Cep. 1.225-2, sbin. 12

NPr32.1.4-4 All (B20) NPr60.2.5-4 Alll (B25)

400

% Jo
hrs) \)
180 | |, 2800 ] %T A LZENON

§ 3180 § 200 ||, 5580 L /WT

5980

[locooue no  npoekmupobaHurw U pacyemy 300HUL Boin. 7

/lucm

24




m |%m I@a emﬁﬁ,@jiwﬂwpm@omi 0-0
ﬁi Y aﬁ%ﬁw\ FOCT 139579-78, /8% %!%

7

L 230 L

/1 /1

A ST S 7
Ty Sl alady T2
o~ ¢M\ 1180 ¢M\

L2380 L

A L ] R
Ty dCfy aiady R
1180 1180 ) ¢V\

A A
$
_ I‘ S .“ S ! S .‘ o
N —S A WS S LD
1180 AL
Lm0 ) Jo 1180 L B30
[1AUTL NEHTOUHLIX @YyHAOMEHTOR (Bec B T)
00 00,
2% Cepus 1.112-5 % Cepus 1.112-5 0, [OCT 13580-85 500
o 0y o Y WWN £ rocT Jw%‘mm
f@ 0,515 fﬁ 0,66 ur
§ 3 m% S S %
MM 0 wuﬂ 0 o wﬁ 800 wu” 800 % ﬁ ) i v '\/ﬁ%
= Jo = S 1) = ) S | 1000 g 1200 S 1200
O 6.24-4 (B10) ON 6.12-4 (B10) o7 mi‘w Aw@m o m.sww mw@@ 71 10.24-1 (BI0) Of 12.24-1 (BI0) Of 12.12-1 (BI10)
- Mm@_mw - M%_mw -2 (B12,5 ..—2 (B10) .—2 (BID)
00 . ' _ -3 (B12,5 =3 (B12,5 =3 (B12,5
£ roCT 13580-85 500 -4 (B125 =4 (B125 4 Mws @W
500, roCT 13580-85 600 00 COCT 1358085 0
B (G
\Y
P \N&@ S \\Q o \\6\ \§
R ya—— S D 7 I 2O I 7 g A~ s
= 1400 = 1400 =) 500 2000 2400 _— /fﬁ/&
on ;.Em (810) on Emm (810) N 16.24-1 (B10) oN 20.12-1 (B12,5) O 24.12-1 (B10) ~
—2 (B12,5) .—2 (B12,5) RACTE Zo lai2s) Ol 28.12-1 (B12,5)
=3 (B15 =3 (B15 =2 (B12,5) « _ =2 (B15)
-t (BI5 -t (BI5 =3 (B15) 9 waw =3 (BI9) —3 (B20
.—4 (B29) ..—4 (B15 -4 (B20) - mmmw
) /lucm
[locooue no  npoekmupobaHurw U pacyemy 300HUL Boin. 7

25




04

CxeMbl oepM

PoPMYNLI YCUAUM B MAKCUMA/BHO HAMPSAXEHHbIX

szhmhmiz EW@AOXV 3/1eMeHTax ¢ePM

Q

Q

PopPMYANLL YCUANK

B nogcax = ql?/(8h)

B OMOPHBIX
packocax *ql/@sin a0

B HuxHeM nosce + ql®/(4h)

B BepxHeM nosce —ql®/(4h cos®)

B nodcax = ql°®/(8h)

B pPeuweTke -
He3HaunTe/IbHble
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140x5

180x3

el 100x7
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Hecylas CMOCOBHOCThL CXOTHX CTEPXHenm ®epMbl
(gnmHa 300 oM, cTans ¢ Ry=240 Mg,

nowagb cedeHnA

CTepxHem Be3ge OAMHAOKOBO W NPUBRegeHa K 27,9 CM )

Ha cxemax mnpoeuner MOKA3aHb OCK HAWMMEHbLEM XeCTKOCTM

npege/ibHble 3CW/1A HA CBAPHbIe CoegVHeHNA

C JIrnoBeMM WBAMUIO

MOPKQ CBQPOUHOM ECE npegensHule YCunusa, XI\OK»ID coe gnHeHmne neun
Bl CBOPKW.AMOMETP NPOBO/OKK, TUN cBaPKMBAEMON kaTeTe wea MM

B3/1eKTPOA4A.NONOXeHMe WRQ. M

3/1eKTPo4a ctanu, Mla 4 5 6 7 8 10 12 14 16

Py | 346, 346A C8340 10 C8390 | 55 | 69 | 83 | 97 | 111 | 139 | 166 | 194 | 222

BO BCEX MO/MOXEHUSIX 350, 3504 Ca340 60 | 75 | 90 | 105 | 121 | 151 | 181 | 2Ll | 241

360 €370 67 | 84 | 101 | 118 | 134 | 168 | 202 | 235 | 269
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NOQKOCHO— bAJOYHAI CuCmema.
ycuaus b anemeHmax CMPONUibHOIX CUCMEM. 9

uszubaiowue MoMeHmMbl

b cmotikax
CXEMA  Ha2Py3KU Y

(kpome kpatiHux)
b pueene

oceBoe ycunue
b nogkoce
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ycunug b anemeHmax WNPEHZEJIbHBX CuCmem.

A C <= A C <| B
[ 1 [ 1 ]
a -
D
HOZpy3Ka L D] L L L1
Py CMEPXKHU L2
L L
¢ paBHoMU nposemamu ¢ HepabHBMU nposemamu

AC. CE.EB. | N =-2q%(15f) N =—11g2/(70f) N =—2V, L/(7f)

oD. EF N =-84L/15 N =—11gL/35 N =—0.85V,
pabromepHo pacnpequiennas g | AD. FB. N =4qL/(15sina) N =11gL/(35sina) N =0.85Y, /sina
no Bcemy nposemy DF. — N uj@ﬁmﬁoc N =2V, L/(7f)

AC. EB. M{=0.7qL7/8 My =0.75qL; /8 My =0/75M,

CF. _ M,=0.40L" /3 My=0.4M

AC. CF. FB. N =-17FL /(80f) N ==2FL/(7f) N =—FL/(41)
cocpegomouenHas F B y3nax CD. EF N =-0.85F N =-0.85F N =-0.85F

AD. FB. N =17F /(40sina) N =0.85F /sina N =0.85F /sina

DF. — N =2FL/(71 N =FL/(4f)

AC. CE. EB. | Mq=0 My =Hp=0 My =Hp=0

AC. CE.EB. | N=-085VL/(4f) N ==2VcL/(7f) N =-V; L/(4f)

oD, [F N =-0.85V, N =-0.85V, N =-0.85V,
cocpegomoyuenHas F B y3nax

AD. FB. N =0.85V, /sina N =0.85V, /sina N =0.85V, /sina
U MEXgy y3naMu.

v oF - N =—2v,L /(7f) N =V, L /(4f)
AC. EB. My =0./M¢ M4 =0.73M ¢ Mq=0.73M ¢

zo\cumcooagé momeHm B cepequHe pacuumobaemol naxenu om 3agaHHoU Hazpy3ku kak B ogHonponemHol banku

}_zm —u3eubalowud MoMeHmy Bnanensx BepxHezo nodca

Ve—onopHas peakuus HepaspesHoll Basku nponemom L om 3aganHol Hazpy3ky,pacnonoxerHol no Bcemy nponemy.

N —oceBoe ycunue B anemeHmax .
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