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1. O0wue daHHbIe

UcxodHbie daHHbie:

Mecmo cmpoumesbcmBa: e.MupHsiu
Pauo+x no Bempobou Haepyske: Il

Tun mecmHocmu: B

Beicoma 3daHus: do omM. + 14,000 M
0dnuyobka: META/I/IOKACCETBHI

KpoHwmeuH: Kpy -1p, 2p-200
Hanpabrswwas: [0-60/40/12

Ulae Hanpabaawwux: 1170 ™

Ulae kpoHwmeuHobB B yenobou 30He: 0,9 m

Ulae kpoHwmeuHobB B psdoBou 30He: 0,9 m

Waz kpoHWmMeuHob

Waz KDOHm_me[jHob T TR (b padobaod 30He)
(b yznobol zoHe)

| 3 .

| 2 i 4

L TemMnepamypHeIU Wob

Waez HanpoBbngswuLux

Puc. 1 (xema packnadku kpoHwmelHoB u Hanpabaswwux.

Mamepua bl koHCMpykyuU:

Hanpabrswwue: Mamepuasn - oyuHkobarvHasi cmass 08 nc XI1

10MM

PacyemHoe EOHpOﬂ?U@/IEHUE Ha pacmsxeHue, cxamue, u3euo,

Ry kac/cM? 2250
Rrp |Pac4emHoe conpomuBneque Ha cmsmue, kac/cm? 4800
(8 Ko3gpguyuenm ycnobuu padomsi 1

£ Modyns ynpyzocmu, kac/cm? 2100000

KpoHwmeuHsl: Mamepuan - oyuHkoBarnHas cmass 08 nc X/1
Ry Pacqem:/oe conpomubsieHue Ha pacmsxeHue, cxamue, U32U0, 2250
Kec/cM

Rrp |Pac4emHoe conpomuBnerue Ha cmsmue, kac/cm? 4800
(8 Ko3gpgpuyuenm ycnobuu padomsi 1

£ Modyns ynpyzocmu, kac/cm? 2100000
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2. Haepysku u Bo3deucmbBus

Bempobas Haepyska

W) = Wo *k(Ze)*[1+ Z(z e )]C pet-) %V +1) * ) £

wo

k/Ze)

g/Ze)

Cp

Cp

V+

Jf

30 kec/mM?

0,73

0,95

2,2

12

0,65

0,75

14

-HopmamubBHoe 3HayveHue dabnerus Bempa, npuHumaemcs 6
3aBucumomcmu om BempoBozo pauoHa (cm. Tadsuya 11.1
[1]);

-Ko3¢PuyueHm, yqumsiBarwwyuu uMeHeHuUe cpedHeu
cocmabnawweu dabneHus Bempa dns Beicomsl Z e Ha

mecmHocmu muna A, B uau C (cm Tadauya 11.2 [1));
-Ko3¢ppuyueHm ny/iscayuu dabneHus Bempa, npuHUMaeMmsiu

no madauye 11.4 [1]:

-dns yenobou 30Hbl, NnukobBoe 3Ha4YeHue a3poduHaMUYeCKUX
ko3gppuyueHmoB (cm. lpunoxerue 1, mad. 1);

-dns psadoBou 30Hbl, NukobBoe 3Ha4YeHue a3podUHaMUYECKUX
ko3g@uyueHmoB (cm. lpusoxerue 1, mad. 1);

-dns yenobou 30Hbl, kKo3pPuUyueHm koppensyuu Bempobou
Hazpysku (cm. lpunoxerue 1, mad. 2);

-dns psadoBou 30Hbl, kKO3pPuUyueHm koppensyuu Bempobou
Hazpysku (cm. lpusoxerue 1, mad. 2);

~K03QPuUyUEeHm HadexHoCmU No HaAzpy3kKe;

BempoBasa Hazpy3ka dns yzno06ou 30HsI:

w(-) =

30 * 0,73 #*

8541  kaec/m?

[1 + 095 Jx 22 * 065 * 14 =

BempoBasa Hazpyska dns yzno6ou 30HsI:

w+(-) =

30 * 0,73 #*

5375  kec/m?

BepmukasbHasa Hazpyska:

P=P o5, +P Hanp

P 061 =G o057 * ) 051 *L *B

P Hanp =G Hanp * ¥ Hanp *[

G oan
J odn

G Hanp

J Hanp

P a2

P Hanp

6,006 kec/m?
11

3 M
117 M
0,98 kac/M
105
6,006 * 11 =

0,96 * 1,05 #

26,27 kec

[1 + 095 Jx 12 * 075 * 14 =

-6ec oonuyobku;
-Bec Hanpabasawweu;

-Haepyska om codcmbBeHHozo Beca 00/1uyobku;

-K03@guyueHm HadexHocmu No Hazpyske das 00/uyobku;
-dnuHa Hanpabaswweu;
-wae Hanpabaswwux nNo 20pu30HMAnu;
-Haepyska om codocmbBeHHozo Beca Hanpabiawweu,
-KO3@@uyueHm HadexHoCmu no Hazpyske 4/
Hanpabswuweu;

3 * 117 = 23,19 kec

3 = 308 «kec
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3. Pacvem Hanpabiswuweu
Pacyem Hanpabiswuietd Ha npo4YHOCmb

Bud cdoky
40, 50

N M Ry
(J' = + < —
A W x Jn

Puc. 2. (xema ceveHusi Hanpabswwedu.

J‘ 1.2; 15; 2
Bud cnepedu

N = P -HopmaseHas cusna 8 wanpaBiswuwed (cm. n. 2);
A = 119 ™ -naowade paccmampubaemozo cedeHus;
Wy = 111 cm’
-momeHm conpomubBierusi paccmampubaemozo ceveHus;
Ry = 2250 kac/cm?  -pacyemHoe conpomuBneHue cmanu;
¥n = 1 -k03¢ppuyueHm HadexHocmu no omBemcmBeHHocmu dns

M=0,100%qw=*L 17

q w=W*B*K nep

pacyema 3enemeHmob ozpaxdeHus;
-momeHm om BempobBol Hazpysku 8 paccmampuBaemom
cevyeHuu, kacxcM (cM. [punoxerue 1, Tad. 3);

-pacydemHas NoeoHHAsA Hazpyska Ha Hanpaﬁ/mmwyfo,

- pac4emHoe 3Ha4eHue cpedHeu cocmabaawweu Bempobou
Haepysku, yznoBas soHa (cM. n.2);

- pac4emHoe 3HadeHue cpedHeu cocmabaawweu Bempobou
Haepysku, psdoBas soHa (cM. n.2);

- wae Hanpab/swwux no 2o0pu3oHMAanu;

- KO3g@uyueHm Hepa3pezaHHomu, YydumsiBarwud nepeda4y
BempoBold Hazpysku ¢ odsuyobku ( B yenoBod 3oHe) (cm.
Mpunoxerue 1, mad. 4);

- KO3g@uyueHm Hepa3spezaHHomu, ydumsiBarwud nepeda4y
BempoBold Hazpysku ¢ 0dsuyobku ( B8 psdoBod 3oHe) (cm.
Mpunoxerue 1, mad. 4);

-nposem Hanpabiswwel (wae kpoHwmeuHoB 8 yenobod

KaC/M;
wo o= 85,41 kac/M?
w = 53 75 kec/m?
B = 117 M
Knep = 11
Knep = 11
L1 = 0,9 M
30He);
L1 = 0,9 M

-nposem Hanpabaswwel (wae kpoHwmeuHoB 6 padoBou
30He);
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gw = 85,41 * 117 * 11 = 109,92 kac/M -6 yenobou 30He;
gw = 53 75 * 117 * 11 = 6918 kac/M -6 padoBou 30He;
M = 0,100 * 109,92 * 0,90 2 - 890 Kkec/M -6 yen. 3oHe;
M = 0,100 * 6918 « 090 2= 5,60 Kkec/M -6 psad. 3oHe;
Hanpsxexue 8 yeno0Bou 30He:
26,27 890 = 100
g = . * : = 824,19 < 2250 kac/cm?
119 111
Hanpsxexnue 8 psidoBou 30He:
26,27 560 + 100
g = : * ' = 52690 < 2250 kec/cm?

119 111
Yenobue npoyHocmu BeinosHsemcs.

Pacyvyem Hanpabaswuied no degopmamubHocmu

-k03@@uyueHnm, 3abucawuu om pac4emHou CXeMsl
Hanpabnswweld 6 yenobou 3oHe (cM. [punoxerue 1, mad.

-Ko3¢puyueHm, 3abBucswulu om pac4emHoU CXeMsl
HanpabBasawweld 6 psdoBou 3oHe (cM. [punoxerue 1, mad.

-HopmamubBHoe 3Ha4YeHue nozoHHou BempoBou Hazpy3ku Ha

-k03ppuyueHm HadexHocmu no Bempobou Haepyske;

-nposem Hanpabisawweld (wae kpoHwmeuHoB 8 yzn0Bou

-nposem Hanpabisawweld (wae kpoHwmeuHoB 8 psdoBou

~“MOMEHIm UHepyuu pachampuﬁaEMoeo Ce4veHus;

qwn*L 1* L1
AR = 200
k = 0,006 75
5);
k = 0,006 75
5);
Gwn = gw/Yyf
Hanpabaawwyrw, kac/cM;
yr = 14
Gwn = 109,92 / 14 = 7851 kec/M -6 yenobou 30He;
Gwn = 6918 / 14 = 4941 kec/M -6 psdoBou 30He;
L1 = 0,9 M
30He);
L1 = 0,9 M
30He);
E = 2,1%10° kec/cM?  -Modysb ynpyzocmu cmanu;
Jx = 4,6 cm?
L1/ 200 -npede/ibHbIU NPoeuod;

[lpoeud Hanpabaswuield 8 yzno08ou 30He:

Fo=

0,006 75

78,51 = 0,90 4

0,036

IA

0,450

2,1%10° * 4,6
[lpoeud Hanpabaswuield 8 psadoBou 30He:

Fo=

0,00675

49,41 = 0,90 “

IA

0,023 0,450

2, 1%10° = 4,6
Yenobue npoeuda BeinosHsemcs.

/lucm 6



4. Pac4em kpoHwmeuHa FopusoHmanbHLl paspes

BepmukanbHbil pa3pes

Puc. 3 PacyemHas cxema kpoHwmeuHa ¢ Bepmuka/bHo opueHmupoBaHHOU NAOCKOCMbH KOHCOAU

CeyeHue 1-1 koHCO/NU KpOHWMeUHa. Pac4em HA NPOYHOCMb.

o ZH } My 11 } Mx 11 < Ry
1-1 Wy 11 Wx 11 ¥
N1 = Nuw max
N w_max = 11%qw*l v/ -Makcuma/ibHas onopHas peakyus om BempoBol Haepysku, kac
(1250+qw*L1)  (cm. [lpunoxenue 1, mad. 3);
Nw max = 11 * 109,92 * 090 = 108,82 kec -6 yenobou 30He;
Nw max = 11 * 6918 * 090 = 6849 kec -6 psdoBou 30He;
My 11= Pxe 1
P=(P 051 +P wanp )/ (n+1) -0d/15 MHO20Npo/eMHOU pac4YemHoUu Cxemsl Hanpab/swwux, kac;
er = 20,00 cM -3kcyeHmpucumem (cM. Puc. 3);
Mx 121= Nw_max *e 2
-paccmosiHue om ocu npuaoxerusi cuisl Nw max do ocu
ez = 032 ™
uyeHmpa macc ceqeHus 1-1 (cm. Puc. 3);
Mx 1-1= 108,82 * 032 = 34,82 kec/cm -6 yenobou 30He;
Mx 1-1= 6849 * 032 = 21,92 kec/cm -8 psadobBou 30He;
P = 23,19 + 308 )/ ( 3+ 1) = 6,57 kec
My 11= 6,57 * 20,00 = 131,33 kec/cm -6 yenobou 30He;
My 11= 6,57 * 20,00 = 13133 kec/cm -6 psdoBou 30He;
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Mapamemp 3HOQ4eHue Pa3m.
D) Mnowadb cevenus 161,5|MM?
OcebBbol moMeHm Jz 337|mm*
~..  |Ocebol mMomenm Jy 62170|MM*
™ LleHmpodexHeIU MoMeHm Jyz 5 722x10-6|Mm*
MNonspHLIU MoMaHm Jp 62510|Mm*
D) MomMeHm conpomubneHus Wz 78 4,6|MM3
MomMeHnm conpomubneHus Wy 1776|MM3

Puc. 4 [eomempudeckue xapakmepucmuku cevyeHus 1-1

Arr = 162 cm? -naowads ceveHus 1-1 (cm. puc. 4);
Wx 11 = 0078 M -MomeHm conpomuBsenus cedeHus 1-1 (cM. puc. 4);
Wy 11 = 178 M’ -MomeHm conpomuBsenus cedeHus 1-1 (cm. puc. 4);

Hanpsaxerue 8 yenoBou 30He:

108,82 13133 34,82 2
= = 58739 < 2250 /i
g 162 YT T oo ' retsen
Hanpsaxerue 8 psdoBou 30He:
68,49 13133 2192 2
= = 397,03 < 2250 /
g 162 “ T8 T 0078 ' Ketsen
Ycenobue npoyHocmu BeinosHsemcs.
(eyeHue 2-2 onopHoU 4Yacmu KpoHWMeuHd. Pacdem Ha nNpo4YHOCMb.
0" - /:/ y 2-2 < R y
y 2-2 Jn
My_Z—Z = N w_max *€ 3
e = 342 M -paccmosiHue om ocu npuaoxerus cuisl Nw_max do ocu
ceqerus 2-2 (cm. Puc. 3);
My 22= 108,82 * 342 = 37217 kec/cm -8 yzanobou 30He;
My 22= 6849 * 3,42 = 234,23 kec/cm -8 psadoBou 3oHe;

/lucm 8



MNapamemp 3HO4eHUe Pa3m.
Maowade ceveHus 1415 MM
Ocebol moMeHm Jz 319| Mm%
"~ [0Ocebol momenm Jy 62000 Mm*
LleHmpodexHslU MoMeHm Jyz 3 815x10-8|MM*
D NonspHLIU MoMeHm Jp 62320|Mm*
MomeHm conpomubneHus Wz 76,04 |MM3
MomeHm conpomubneHus Wy 1771 mm3

Puc. 5 leomempuyeckue xapakmepucmuku ceyeHus 2-2

Azz = 142 ™M -nnowads ceveHus 2-2 (cm. puc. 5);
Wx 2-2= 0,076 M’ -MomeHm conpomuBaerus ceveHus 2-2 (cm. puc. 5);
Wy 2-2= 177 M’ -MomeHm conpomuBaerus ceveHus 2-2 (cm. puc. 5);

Hanpsaxerue 8 yenoBou 30He:

37217
g, = 7;;7 = 21026 < 2250 kec/cm?
Hanpsaxernue 8 psdoBou 30He:

234,23
O, = 7 7'7 = 13233 < 2250 kec/cm?

Yenobue npoyHocmu BeinosHsemcs.

CovemaHue Hazpysok codcmbBeHHbIU Bec + 2on0n18dHas Hazpyska + 25% Bempobou

lns kpoHwmeuHa KPY BempobBas Haepyska onpedessem Hecywyw CnocoOHOCMb, NO3MOMY
pacyém Ha co4Yemarue Haecpyzok codcmbBeHHsil Bec + 2ononédHas Haepyska + 25% Bempobou

Hazpysku MOXHO He BbinoHSMS.
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5. Pacyem y3na kpenseHus KpoHWmMeUHa K CMeHe

K,DOHU/N?EL?H Kpenumcsa K CmeHe 0GHUM QHKEPHbIM 3/1eMeHIMOoM.

opusoHmanbHbLIU pa3pes

Puc. 6 PacvyemHas cxema npoBepku avkepHo2o 3n1emeHma Ha BsipsiB

Px*e Nw max *e 3
Ns= + — < Nodon
ez e

Ne&  -BbippiBarwwue ycunue dedcmbBywwee Ha do/m, Kac;

Ndon -donycmumoe ycusue BoipsiBa disi aHkepHo2O 3/eMeHma, Kec;

er = 21,00 M -3kcyeHmpucumem (cM.
ez = 3,50 M -3kcyeHmpucumem (cM.
es = 712 M -3kcyeHmpucumem (cM.
e+ = 3,50 M -3kcyeHmpucumem (cM.

P, Nw_max -CM. N. 4,’
BoipsiBaruiee ycunue 8 yznoBou 30He:

Puc.
Puc.
Puc.
Puc.

Noe 6,57 * 21,00 } 108,82 ~* 712
3,50 3,50
BoipsiBaruiee ycusue B psadoBou 30He:
Noe 6,57 * 21,00 } 68,49 * 712
3,50 3,50

Ycnobue BvinosHsiemcs.

6);
6);
6);
6);

260, 7698

178, 7228
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6. BbiBodbi

KpoHwmelHsr KPY-200 u [-o00pa3Heiu npoguas [0 60/40/1,2 ydobremBopswom Bcem
mpedoBaHusamM u Moxem NPUMEHSIMbCA Ha daHHOM 00bekme cmpoume/Lcmba.
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[lepeyeHb HopmamubBHeix dokymeHmoB u Aumepamypsl

1. (1 20.1333.2011 Haepysku u Bo3deucmbBus. AkmyasusupoBaHHasa pedakyusi

2. (1 16.1333.2011 CmasbHele koHcmpykyuu. AkmyanuzupoBaHHas pedakyus.

3. YHWNTICK um. MesbHukoBa. Memoduka pacdema npo4YHOCMU KOHCMPYKUUU HabBecHsix
pacadHeix cucmem ¢ Bo3dywHsiM 3a30poM «Anbm-pacad-01», «Asbm-gpacad-03», «Anbm-
pacad-04». Beinyck 11-3256.

4. (70 44416204-010-2010 KpenneHue aHkepHblie. Memod onpedeseHus Hecyweu
CNocoOHOCMU NO pe3y/sbmamamM HamypHsix ucnsimaHuu. @'Y “@LC”, 2.Mockba
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[lpunoxerHue 1
Tadsuya 1

dabnerus (+) uau omcoca (-)

lMukoBsie 3Ha4YeHUs a3poduHamMudeckux ko3g@uyueHmoB nosoxumesbHo2o

Ans cmeHn npsmoyzonbHeix B naave 3daHul nukoBoe nosoxume/ibHOE 3HAYEHUE d3P0CUHAMUYEeCKO020

ko3gppuyueHma c,, = 1,2

llukoBsle 3Ha4eHus ompuyame/bHO20 A3pP0JUHAMUYECKO20 KO3PPUUUEHMA €,  0/1S CMeH :

yenobas 3oHa

psidoBas 3oHa

Tabsuua 2 Kosgguuuenm koppensyuu BempoBou Haepysku, coomBemcmBywuue
nonoxume/sHomy dabBaeHuw (+) u omcocy (-); 3nayveHus 8 madiuye npubeders B
3abucumocmu om naowadu ozpaxdeHus A, ¢ komopold codupaemcs Bempobas
Hazpyska

A m? 2 5 10 20
Vs 1 0,9 0,8 0,75
Vs 1 0,85 0,75 0,65
Tadnuya 3
MomeHmsl u onopHsie PacyemHsie cxeMsl
peaxkyuu Net NeZ Ne3 Ne4
Mon_max - -0,125%qw*L 12 | -0,100%qw*L 12| 0,107%qw*L 17
Mnp_max 0,125%quw*L 12 | 0,070%qw=L 1% | 0,080xqu+L1% | 0,077%qu=L1°
N w_max 0,500%qg w*L 1 1.250%qw*L 1 1,100%q w *L 1 1143%qw*L 1

llpu kpenseHuu kpoHwmeUHoB k nepekpsimusiM 30QHUSA, 0NOPHAA Peakyus, NPUX0OAWasacs Ha
00uH kpoHwmeUH, pabHa Nw max=qw*L 1 (cymma peakyud om dByx cocedHux Hanpabiswuwux)

PacuéTtHas
cxema Ne1

PacuéTtHasn
cxeMma Ne2

PacuéTtHasn
cxema Ne3

PacuéTtHasa
cxema Ned

G 4P Ny e 9w P aw P aw P
5 L= et > =] ] 7
- = < - Mopmse ]
P = 5 é M p.ma ] . i =
f—a—o [~— i W max Mor\ma\t —
] o= ~— 1 |- ]
= M Hp. e : Ny, max > on.max : ::
: i - —f == - 3 - —
ba ex = o] ba
=] = 5 e - =
- =] > wan [ PO m
= 3 Nomex il = =
Puc. 7 PacyemHsie cxembl Hanpabaawuux.
Tadnuya 4
*- npu odHonposiemHou cxeme K, = 1
*- npu dByxnposemHou cxeme K., = 125
*- npu mpexnposemHou cxeme K., = 11
*- npu YemsipexnposemHou cxeme K., = 1143
*- npu namu u do/ee nponemHod cxeme K., = 1132
Tadnuya 5
Pacyemtsie cxemsi Net Nez Ne3 Ned
k 5/384 0,0052 0,006 75 0,0063
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