IIpakTnuyeckoe 3anaTue NeS
Pacuer coennHeHni qepeBIHHBIX 3JIEMEHTOB.
Jlo0oBbIe U KOHCTPYKTHBHBbIE BPYOKH

Heanb 3ansaTHA:

— O3HAaKOMUTCS C OCHOBHBIMHU METOJMKAaMU pPAacueTOB JIOOOBBIX H
KOHCTPYKTHUBHBIX BPyOOK

MarepuajibHoe obecnedyeHue: HAOOpP y4eOHBIX MUIAKATOB, METOJIMYECKHUE
yKa3aHHs TI0 BBITIOJIHEHHUIO paOOThI

IMopsanok BbINOJIHEHUSI PA0OTHI:

1 M3yuuTh TEOpETUUECKN MaTeEpHUal

2 Pemuth 3a/1a4n COTIIACHO UCXOJAHBIM JAHHBIM 110 BapUaHTaM

3 CdhopmynanpoBaTh BHIBOJ

4 OpopMHUTDH OTHYET O MPAKTUUECKOMY 3aHATHIO.

TeopeTrnuecknii MaTepuall

BpyOkoii HatwklBaeTCd COCAMHCHWE, NPEHMYIIECTBEHHO padoTalomee Ha
CMATHE H CEANILIBAHHE.

Pacuer pyDOK NPOHIBOAAT W3 YCAOBMHIL IPOYHOCTH:

- HA CMATHE BA0Ib BONOKOH;

- H CMATHE NONEPEK BONOKOH,

- Hd CMATHE MO YTAOM |

= HA CRAJMILIBAHHE BAOJE BOJIOKOH.



Pacuernas Hecvias cnocoDHOCTE COCGAHHEHHS ONPEACISETCs N0
dopmynam (n.5.2. [1]):

- H3 YCIOBHA cMaTHA AperecHHsl T, = R F_.;

- H3 YCIOBHA CKANBIBaHMA apesecHin T, = RY F,,,
rae F., — pacuerHas IIOmMALL cMATHA; F,, — pacuerHas Nnowaakb
CKANBIBAHMA R, — PACUCTHOC CONPOTHBIEHHE APCHBECHHB CMATHH, R, —
PACHETHOE COMNPOTHRICHHE APCBECHHBL, CPEIHEE N0 MIOWANKE CKANBIBAHHA,
onpeaenseMoe no gopmyne:

R o Rl.'l

e i P
[
3aece f — woadpuument, npuanMacmseii passbi 0,125 npn npunomeHHH
HArPY3KH HA NI0WAAKY CKANBIBAHHA C NPOTHEOIOIMKHEIX CTOPOH, pasnoe (1,25
npH oaHoctopoHHeil narpyake (n.5.3. [1]), B, — pacderHoe conpoTHBICHHE
APEBECHHEI CKANBIBAHKID BAONL BOMNOKOH, [, — PACUCTHAA [/IMHA CKANBIBAHHA
(npuauMacres ve donee 10 roydMH BpeskH b, B MEMEHT), € — MIEYO CHI
CKANBIBAHMA (HMeeT 3HaueHus (,5h ana opHoctoporHeil BpyOkn (pue. 5.1a) u
(0, 25h — pns asyxcroponHeil spyOkn (puc. 5.10), rae i — BRICOTA CCUCHHA ).
PacuerHoe CONPOTHBACHHE JPEBECHHBI CMATHK) [0]  VITIOM @
ONPEACASCTCH COrNacHo npumedannio 2 k tabanue 3 [1] no dopmyie:

_ R,
T RAT
R
I+ v ] (sin’ &
JTLU
8) y lex ;
. NaT | hepsh/3
0 m[ N | - Np
) _ B =
A
R
6 ; lex ‘
e\ T hep< 4
o
‘ N
< s

—'.;.._ -7/-_1.-.. hﬂp““ h.ﬂ?

a) oaHOCTOpPOHHAR BpYDKa, 0) AByXCcTOpOHHAA BpyOKa
Puc. 5.1. K onpegeneHHio nieua cull CKaILIBAHHS




Npumep 5.1 (nonepeunstii 10bosoii viiop)

[IpoBepHTE NPOUHOCTE ONEPEHHOT 10DOBOI0 VIIOPA NPH CMATHH DATKH,
OMnepToH Ha CTOHKY, CEUCHHH KOTOPHIX pasHbl: bxh = 10.0x]5,0cm (puc. 5.2).
B croiixe aeciictayer cammaromas ciwna N = S0kf{. Marepuan — depesza 2-ro
copra. YCOOoBHA IKCIUIVATANMH — BHYIPH HEOTAILUIHBAEMOID [IOMELICHHA
(uepaak) B HOPMANLHOI  30HE, B peHMEe 3arpymeHus «by, cpok  clivkObl —
50 ner, knacc HAJCKHOCTH N0 OTBETCTBEHHOCTH — KC-2,

b

]

LY

|
b Y % =

M M

Puc. 5.2. llonepeunsii nodosoii ynop
Pewicnne:

- Omnpeacnenre peex HeodXogumbix  kodpduUMEeHTOB W HECYIIMX
nocobHOCTE.

- Yuer TeMneparypHO-BIAMHOCTHRIX VCAOBKI IKCILTYATALHE KOHCTPYK-
HH  [POH3IBOAMTCA N0 KIAcCy  YWCHoBMA  IKCILIYAaTAUMH, KOTOpbIE
CTAHARIMBACTCA [0 KCILTYATALHOHHON WIH OTHOCHTENBHOH BAANHOCTH MO
10muae  1[1] wim tabnuue 2.4 nocobus, a npH HEDXOAHMOCTH — MO
DIOIHUTEIBH bIM XApaKTEPHCTHRAM IKCIUTYATALHM (rabn. A2
pusoserns Afl] man rabnnue 2.6 npwiomkenna mocodud). B Hamem cayuae
€ FAJAHA BAAWHOCTE, NO3TOMY BOCHOIEIYEMCH AONONHHTEIEHEIMHE JAHHEIMH
punomenns A2 [1] wnu rabmuuedi 2.6 nocobus. Buamm, uyro Hanbonee
AM3KHE K 3a0aHABIM YCIIOBHAM 1. 3.2 — N0J HABECOM B HEOTAIUTHEACMOH 30HE
MAAHOCTH — 3-il xnace yvenosuil sxcrumyaramuu. [lo rabnmue 9[1]  wm
10muue 2.4 nocodus Haxoaum: m, = 0.85.



1. ¥uem nopoodw dpesecuns

[lo tabanue 4 [1] ans depesbl ¥ 118 HANPAHREHHOID COCTORHHA — CMATHE
BAONL BOMNOKOH — onpeaenseM xosfpduument m,=[ 1, cumaTHe nonepex
BONOKOH: m,=1,6.

[lo tabmuue 3 [1] wum 2.1 nocobus onpeaensem Da30BOE PACUSTHOE
COMNPOTHRACHHE CMATHIO BAOML BONOKOH COCHBL, ¢an 2-ro copra (n. la)
RA=193mlla (195 xo/en’).Bazosoe pacuerHoe CONPOTHBICHHE CMATHIO
NOMNEPEK BOJOKOH COCHBL, eu 2-ro copra (1. 4a): R, go=4, Sulla (43 xafewr’).

OxoHYATENBHO YCTAHABIHBACM PACYETHOS CONPOTHBICHHE, COOTBET-
CTBYIOWEE 3aJaHH0i nopoae (Oepeza), copry (2-il) M yCIOBHAM IKCIUTYATALIMK
(BHYTPH HEOTAIUIMBACMOIO NOMEUICHHA B HOPMANLHOH 30HE), HCOONBIYA
HalaeHHBIE KOMPQHUHCHTEL:

Ry =RA, %y, » m, « m, » rﬁ =[0.5%0.66%],0%1*0.85 *§=f.z_n3_una
(1203 xalen?), Royao=RA 00 * My, * My +my, » ?=4-5*ﬂ.ﬁﬁ’!.ﬁﬁ.35'% -
4,04 mTa (40.5 xafend).

2. Onpedenetiue 2eoMeMPUYECKux XapaKmepucmuk ceqenun
Haxomum maomans eMataa  Fo,=b*h = 10%15 = 150 v =0,015 7"
3. Hpogepra necymen cnocodnocmu

Hecymas cnocobHOCTE HAa CMATHE BA0JL BONOKOH (IPOBEPEA CTOMKH):

New=N. = 80xH, Toy= R *Foo= 12.03nlTa*0,01 537 = 1933H=193xH,
No=N,= 80 xlH<193xH =T,,.
Venosse BRITOIHASTCH, NPOUHOCTE HA CMATHE CTOHKH obecneueHa.
Hecyuwas cniocoDHOCTE HA CMATHE NONEPEK BOIOKOH (Nposepka danku):
No=N=80kH, T o= Ry sp*Fou= 4. %0015 =0,072uH=72xH,
New=N_. = 80xcH=72xH = T_, s0.

YenoBHE HE BBINONHASTCH, NPOYHOCTL HA CMITHE DANKK HE 0DCCHeYeHA,
Cnenyer yBelH4UHTE NNOWAJNE CMATHA DAfkH, BOJIOKHA KOTOpOil padoraior
nonepek. llpy yBennueHHH MIOWMATH CMATHA 33 CUCT YBEIHUCHHS paimepa b
HEODXOAHMO MIMEHHTE CceucHHe oDenx Oanok, & YBEAWYCHHE pasmepa h
CKAMETCHA TONBKO HA HIMECHEHHH CeUeHHA CTOHKH. JHaueHHe HOBOIO pasmepa h,
MOMHO ONPEACInTE N0 COoTHOWEHHIO (NAT ., 00):

hy= hiNST op) = 150(80/72) = 150%], 11=166,5mm.

[To copramenty npuaumacs: h,= 200ww. Torna F.,=b*h = 10*20.0 =

175 ex’= 0.020".



Hecywas cnocobHOCTE HA CMATHE NONEPEK BONOKOH (nposepra 0ankM):
No=N. = 80xH< 84xH = T 99= R o0*F o= 4.04%0,01 75*1 000,

Venosde NpouHOCTH MO CMATHIO ONOPHOI YacTH GAIKH NONeper BOJIOKOH
BRITOJIHACTCA.

4. Buigoo: llpunumaem ceucHHe CTOHKH MONepeuHoro nodoBOre yropa
b*h = [0,0%*17 5cu, cedcHne DANKH OCTARIAEM [PEKRHAM.

Mexoansie JaHHBIE A0 CAMOCTOATENBHOIO PEIICHHA N0 JAHATHIO —
B Tabmaue 5.1.



[pumep 5.2 (naknonuBL 100080 yoop)

Puc. 5.3. HaknosHsiii nodosoii yoop

[lposeputs NPOYHOCTE MPH CMATHH HAKIOHHOMO N0D0BOIO YIOPA TOPUOB
HAKIOHHOH CTOlKH M pHrens uz Opycees ceueHmem bxh = [0.0x13,0 cm,
COeNMHEHHBIX Mo yrinoM a=3{F(puc. 5.3). Koneu HaknoHHOH cTolikn obpesan
0] NPAMBEIM YTIOM K OCH, H B Heil geficTeyer npojoibHas CHMAaMAS CHIa
N, = 180xH. Onopustii konel pureis odpezad noj yraom a=30° k ero ocu.

Marepuan — Oepesa 2-ro copra. YCIOBHA IKCIUIVATALMH — BHYTPH
HEOTAIUIHBACMOIO MOMEICHHA (Yepdak) B HOPMAIBHOH 30HE, B peRHME
sarpyseHds  «bw, cpok caywbel — 50 mer, Kmacc HAACKHOCTH 10
oreeTcTEcHHOCTH —KC-2,

Pewenue

- OnpeaencHue Beex HEoDXOAMMBIX  KOMPPHUHEHTOE W HECYLIMX
crnocobHoCTel.

- Yuer TeMneparypHO-BIARHOCTHBIX VCIOBHH IKCIUTVATALMH KOH-
CTPYKUHH [POHIBOJHTCH [0 KIACCY YCIOBWIL SKCILTYATAUMH, KOTOpPLII
VCTAHABIHBASTCH N0 IKCIUTYATALMOHHON WM OTHOCHTEIBHOH BAAWHOCTH 10
rabnuue 1[1] wim radmmoe 2.4 nocodus, a OpH HEODXOAMMOCTH — [0
AONOIHATENBHEIM XAPAKTCPHCTHEAM yxcnIyaraman  (tabmmue A2
npunosernn Afl] win rabnuue 2.6 npuiomenns nocobus). B namem cayuae
HE 38JaHA BIAKHOCTL, [OITOMY BOCHONB3YEMCH JONONHHTEIEHBIMHE [13HHBIMH
npunoserdns A2 [1] wim rabnuueit 2.6 nocodus. Bugum, uro Hawbonee
DAH3KHE K 3A0AHHBIM YVCIOBHAM (1. 3.2 — 0] HABECOM B HEOTAIUIMBACMOI 30HE
BRawHOCTH — 3-ii wnace  yenoswil skeroryvatanuu. [lo rabmuuae 91] win
rabumue 2.4 nocobus Haxoaum: m, = 0.85.



I. Yuem nopoodw dpesecuns

[lo rabnmue 5[1] win 2.3 nocoOus Ui Oepeskl B CMATHA BAOJE BOJIOKOH
onpegensem koadduunent: m =1 1, 118 CMATHA NONEPEK BONOKOH: m =1,6.

[lo tabmuue 3 [1] wan 2.1 nocobua onpeaeisem DasOBOC PacycTHOC
CONPOTHEACHHE CMATHIO BIOJIE BONOKOH CTAHJAPTHOH NOPOE ApeBECHHBl 2-r0
copta (n. 1a) RA =19 5ulla (195 xa/car’ ). BazoBoe pacueTHOEe CONPOTHRICHHE
CMATHE) [IONEPEK BONOKOH CTAHJAPTHOMN Nopoas ApesecHHsl 2-ro copra (n. 4a)
RA, o0 =4.5ulla (45 x2/err’).

OkOHUATENBHO YCTAHABNHBAEM PACUCTHOC CONPOTHRICHHE, COOTBET-
CTBYIOIEE 3QJaHHBIM YCNOBHAM 3KCIUIVATALHH — BHYTPH HCOTAILUIHBACMOIO
HOMELIEHHS B HOPMANLHOMH 30HE KOHCTPYKUMH W3 Oepessl 2-ro copra:

Row=RA, # Mgy # My + My # Z==10.5%0.66%1,0*1%0.85 ¥=12.03ulla

(120.3x2/cm”), Reyo0=Rawon * Mgy * My # 11, » T“=#.j *).66*1 60.85 "'% = 4,04

adTa (40.5 kafend).
PacuerHoe CONpPOTHBICHHE [APEBECHHBI CMATHIO 004 yraoom a=3(0F

onpeaenieres no dopmyne:

= R 12,03

[ -y o 11"{}3 I
1+[RR“ —I]Sinlﬂ' ]+[4,ﬂ4 —|]51“J‘-'1

i,

=0 8wulla :

2. Onpedenenue 2eoMemPUYeckiux XapaKmepucmur cevenus

Haxomum maomans eMarus:  F =b*h = 10*15 = 150 cv'.

3. Hposgepra necymei cnocodnocmu

Hecymas cnocobHOCTE HA CMATHE BD/L BOJNOKOH (IPOBEPKA NoABeca):

N =N_=200xH, T, =R *F_ = 1203%),0150 = 150,0xH,
Noy=N, = 200:H=180.0xH = T,

Yenosue He BRIMONHASTCA, POYHOCTE HA CMATHE CTOHKH He oDecrnevueHa.
Yeenuunm cedenwe 3a cuer h go Oonswero pasmepa: h=17.5 em, F, =
10x17,5 = 175 cm®.

Hecymas cnocoGrocts HOBOro cedenus: T, = R+ F,, = 12,03 « 0,0175 =
0,2105 MH = 210,5 Kn.

N, =N, = 200xH < 210,5 Kn.
[IpounocTs Ha cmaTHE cToiKK o0ecneyYeHa.



Hecymas cnocobHOCTs HA oMatHe noa yraom 30° (nposepka onopHoii

YACTH PHIEs):
No=N.=200xH T, 3= R_, 3*F..=9.8%,0175=171,15xH,
New=N.=2006H>17115cH =T, 3n

Yenoeue NpouHOCTH HA CMHATHE ONOPHOI YACTH PUIe/s HE BRITOIHACTCH,

Kak u B npusmepe 5.1, Hanbonee uenecoodpasHO YBEIMUCHHE [LI0MALH
CMATHH OCVIIECTEHTE 33 CUET YBEIHYCHHA TONBKO BBEICOTHI CEUCHHA A
HAKNOHHO# cTolikn. BeiDupacM H3 COPTAMEHTA NHIOMATCPHANOB CHEAYHOLIH
nocne f50ww pazmep — [ 75ww, u nposepsem ceuerne: b x h = 10175 aw.

Fo.=b*h = 10%17.5 = 175 ea’=0,0175x".

Towii= Rowso*Fo=  11,464ulla*0,0175x" = 0,2006mH=200,6xH

> 180kH=N_,=N, .

Yenosue NpOYHOCTH HA CMATHC ﬂﬂﬂpHﬂH YACTH PHICIIA BRIMOMHACTCH.

4. Buigod: OxoHYATEIBHO YCTAHABIHEBACM CCYCHHA 3ICMCHTOB — CCUCHHE
purens fO0%22 3.

,H,EI..‘]EE CAMOCTOATCIIEHD  pPellacs  3a0avyy © HCXOOHBMH @ JaHHBIMH,
JHAYCHHA KOTOPRIX YEA3AHE B KOHLC MCTOAHYCCKOMD noCcobHA.

Mpumep 5.3 (nodoean epydKa)

[Iposeputs HECYIYH cnocoDHOCTE M000BOH BpyOEM ¢ OaHHM 3yDOM
onopHoro yana gepmel. CTepiHH BEPXHETO H HIGKHETO MOACA HMEHT CCUCHHA
bxh = 100xi5 0cm.Yeunne B Bepxuem nosce: N, = 6000 wr. Crepmenb
BEPXHErD NONCA PACIOIKEH N0A yraoM a=40° K CTepWHI0 HHXHETO NoAca
(puc. 5.4). I'nybuna spybkn: hy, = 5,0 cu. Paccrosnme or HumHeld Toukn
BpyOKH 10 koHUa nosca [, = 30,0 em. Marepuan — bepesa 2-ro copra. Yenosus
IKCIUTYATALMH  — BHYTPH  HEOTAIUIHBAEMOro [omeueHus (uepaaxk) B
HOPMANLHOI 30HE, B pesHMe zarpymenus «b», cpok cnyabel — 50 ner, knace
HAAECHHOCTH 10 oTBeTCTBEHHOCTH — KC-2,
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Puc. 5.4. Jlobosas spyDka

Pewienue:

- Onpegenenne Beex HEODXOAMMBIX KOMPPUUHEHTOR M  HECYLIHX
CrnocoDHOCTE.

- Yuer TeMneparypHO-BIAMHOCTHBIX YCIOEBHH 3KCIUIVATALMM  KOH-
CTPYKLHH MPOHIBOJAHTCH N0  KAACCY YCHOBHH 9IKCIUTYATAUMH, KOTOPLIH
YVCTAHABIHBACTCA NO IKCIUIYATAUHOHHOH HIH OTHOCHTCIBHOH BAAMKHOCTH M0
rabmume 1[1] wm tabnuue 2.4 nocobus, a npu HEODXOIHUMOCTH — MO
AONOIHHTEILHBIM XAPAKTEPHCTHEAM IKCIUIYATALHN (rabn. A2
npunoxennd Afl] wim rabnuue 2.6 npunokenns nocobus). B samem cayuae
HE 34/1aHA BIGKHOCTL, 0ITOMY BOCIOIBIYEMC JONOJIHHTEIBHBIMHE JAHHBIMH
npunoskenna A2 [1] wm tabnuuoeil 2.6 nocobmus. Bumum, uro wHawbonee
DAMIKHE K 3AJAHHBIM YCIOBHAM 1. 3.2 — 10/ HABCCOM B HEOTAIIMBAEMON 30HE
BlaKHOCTH — 3-fi knace  yenoswil skernyataumi. [lo radmuue 9[1] wom
rabnuue 2.4 nocobus Haxomum: my = 0.85.

1. Yuem nopoodw dpesecunst

[lo rabnuue 5[1] win 2.3 nocobus ans Gepessl W U8 HANPAKEHHOTO
COCTOSIHHA  «CMSATHE BJ0Nb BONOKOH» onpefenses koadupuument: m=1 1
CMSATHE NONEPEK BOJIOKOH: m,=1,6, cransisanue: m,=1 3.

[lo tadmane 3 [1] win 2.1 nocobua onpeaenseM 0a30BOC PACUCTHOS
COMPOTHEACHHE CMATHI) BAMIE BOJOKOH CTAHJAPTHOH NOpPOAR ApeBecHHEl 2-I0
copra (1. 1a) RA,=19 5ulla (195 xafen’). Basosoe pacueTHOE CONPOTHBICHHE
CMATHK}) [ONEPEK  BONOKOH JIpeBecHHEl 2-ro copra (1. 4a) Ry, o=4.3mfla
(45 xaferr’). BasoBoe PACUETHOE CONPOTHEICHHE CKANKBAHHIO BIOIL BONOKOH



ApesecHHsl 2-ro copra (n. 58): R.=3 2ulla (32 w2fea’), B pe#HME 3arpy-
weHnd «by, cpok cnyvadel — 50 ner, K1ace HANCKHOCTH [0 OTBETCTBEHHOCTH —
KC-2.

OxoHUATENBHO VCTAHABIHBAEM PACUETHOE CONPOTHEICHHE, COOTBET-
CTEYIOLEE 3a1aHHOl nopoge (Depeza), copry (2-i) W VCIOBHAM IKCILTYATALHN
(BHYTPH HEOTAIUIHBACMOID NOMELIEHHMS B HOPMANBHON 30HE), HCNONLIYH
HalAeHHBIE KOMPPHUHEHTEL:

Row=RA, % Mgy » My * Mg * D= 19.5%0.66%1,0%1%0.85 "‘%=L‘{:’H.u!fa

¥n
(120.3 xa/ear),

Ry go=R% g0 * My, * My, nmnnmr—“=¢.5*ﬂ.ﬁﬁ'!.ﬁﬂ.ﬁj*% = 404 mlla
(40.5 k2/car).
Ro=RA * m, » my »m, « ?=3.z*ﬂ_ﬁﬁ*:.3 *0_35*%2,33 adla(233

xafen’).
Pacuersoe CcONpPOTHBICHHE APEBECHHBI CMATHIO non yraom a=4(0°
onpenensercs no opmyne:

Rpu= R‘:—" = T {E,{H =76,6%:/ o’
R £ d 1+] ——— —1|sin® 40 '
I+[Rmm —l]sm F [4,{14

PacuerHoe CONPOTHEICHHE JPEBECHHEI CKANBIBAHMK CPEIHEE 10 MIOMIAKE
CKANBIBAHMS ONpeaensgeTces no dopmyne:

R 32 32 ,
RTA = " il T = 16,0kr/enm”
1+ Bl 14025 I+1
e 05%15
R =RE™ wmyy vy wmy # T = 164 0.66# 13408547 =

11,67 kr/cm?,
gneck  lox =30 cu, e=05%h, =025,

2. Onpederenue 2eoMeMpPuieckKux XapaKmepucmur ceuenus
HaxoauM niuowais ckanssanns: F =lcx*h = 30%10 = 300 v’
Haxomum miowans ematus Fo,=(b*h,)cosd0"=(10*3)/0,766=65,27 ca’.
3. Hposepra necymen cnocodnocmu
Hecyias cnoco0HOCT HA CMATHE N0 yriom 40
No=N, = 6000 2, Toww= Rean®Fou= 76,69%63,27 = 50035,55 &z,
No=6000 k2=5005,55 k2 =T a0

10



VeNoBHE BINOIHACTCA, NPOUHOCTE HA CcMATHE noa yranom 407 wHe

obecneueHa.
[IpH HEBBIMOAHECHHH YCAOBHIL M0 CMATHIO CACAYET VBEIHUHTE F_, nubdo

34 CYUET MOBLILCHHA Ny, 10 NPEIeNbHOre 3HaueHus AV, = h/3, 1mbo 3a cuer
VBCIIMUCHHA BBICOTHI CEUCHMA h, 3aTeM NPONOPUHOHANLHO YEENHUHTE Ry, 1 [,

INockonsky yeenHuUeHHE MIOWAAH Foy o  YHE HCUYESPNAHO 38 CUCT YBEIHYCHHSA
hgy . TO npHMenieM Hosoe 3Hauenue h=17.5 em, npu hy =1/3h=583cm.

Hosas nnomans esarua: Foy, 40 % 10*5.83/0,77=75,71 em?.

Hoeas MakcHManbHAA MI0MAAE ckanbiBanus: F = *b;
leg = 10h, =10 % 5,83 = 58,3 cm: F,, = 58,3 +» 10 = 583 cm.

Hposepra necyuell CROCOGROCIIN ROGO20 CEYCHUR
New = N = 6000 kr: Ty 40 = Rewso * Fowao = 76,69 % 75,71 = 5806,2 kr .

N, = 6000xr>5806,2kT = T, 4o-
Yenoeue He Beinonngercs, yeeanansaem h=20.0 cm.

i 6.67 1
Fwin=hm» e 10 # 07T 86,66 cm®hy, =3 200 = 6,67 cM.
ley = 10y, = 66,7 cM. Fy, = I, * b = 66.7 + 10 = 667cm,

[lpoeepka:
Tewso = Rouso * Fouso = 76,69 * 86,66 = 6645 kT < 6000 kr = N_..
Yenoese no cMATHI BeiNoiaHsercd. [lposepsem nociegHee ceueHHe Ha
CKANBIBAHHE BAOIL BONOKOH.
Ny = N, * cosa = 6000 » cos40° = 6000 = 0.766 = 4596 kr.
T, =R +FE, =11,67 667 = 7783,89 kr > 4596 kr = N,
Tex

Yenosue mo CHRATTBIBAHHHY BRITIOIHACTCH L 3anacom N =

CK

1.69 paza. [lockoneky  zasucumocts T, ot [ muaelinas, 10  momem

a6. 7

VMEHBIUHTS [y = —

T 39,47 cM. B nensx SK0HOMHH IPEBECHHBI NPHHHMACM:

[ = 40 cM.
P.S. : ceifuac BAIMM, Y4TO NPH BTOPOM YBEIHYCHHH CEUCHHA MOKHO DBLUIO

BMECTO yeeanyeHns h yeemmuants b 1o 12,5 em, a h ocrasure 17,5 oM.
4. Bugoo: b=10 cm, h=20,0 cm, [, = 40 cm.

Hexonnsle jpaHHBIE [0 CAMOCTONTENRHOMO PCLICHHA NPHECICHE
B npuaoxennn | nocodbus.

11
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1. CIT 64.13330.2017. JlepeBAHHBIE KOHCTPYKIHH. AKTYAIHIHPOBAHHAN

penaxiua CHullll-25-80* — M., 100 c.
2. CIT 20.13330.2016. Harpy3xn u BO3ACHCTBHA. AKTYATHIHPOBAHHAA

penakuua CHul12.01.07-85%¥ — M., 80 c.
3. HagemHOCTE CTPOMTENLHBEIX KOHCTPYKLHI #H ocHoeaHMil. (CHOBHEIE
nonoxeHua M Tpebosanna. 'OCT 27751-2014.—- M., 14 c.

Hpuiaoxenue 1
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K sansaTru Ne 5-1

[lposepuTe NPOYHOCTE NONEPEUHOrO NODOBONO YIOPA NPH CMATHH DANKH,
ONEPToil HA CTOHKY, CEUYCHHA KOTOpPO MMewT pazmepsl bxh. B croiike geiictever

npenensHas cacnMaoman cuna Ne (puc. 5.2).

Tabnuua 5.1
Hexoausie JaHHEBIC JUIH CAMOCTOS TENBHOIO PELLICHHA 110 3aHATHED Ne 5-1

oom e T YEnoeMA IKCNYETALMA
g 7 [r) =X} Marapuan
£ E- b h nopoaa copT
1 BOOO | 20 20 COCHA 1 5] B CyXOW 30HE
2| o000 | 20 18 | cocha 2 E : E B CYyXOA 30HE
310000 | 20 | 16 | cocHa 3 = s £ 3§ %— B Cyxoi 30He
4| 600D | 16 20 | cocHa 1 5 E Ef = B CyXOW 30HE
5| 7000 | 1B 20 CO:CHE 2 E B EEE B CyXON 30HE
G| 5000 | 18 18 | nucTesHHMua | 1 E - Oo 65%
7| 5500 | 18 22 | nucTeESHHMUE | 2 g E oo G65%
B | 10000 | 22 22 nucTEEHHALE | 3 8 ] 3 oo 65%
g | 11000 20 22 nucTeEHHALE | 1 E E E g oo 655
10 | 12000 18 24 nucTeEHHMLa | 2 il e & == oo G65%
11 5000 | 18 | 18 [nuxra 1 & =z 3 o1 65% no 75%
12 Ra00 18 72 nvxTa 2 E E E g o ot B5% oo Th%
13 | 10000 | 22 22 nMxTa 3 I = 5’ & "ﬁ: g ar 65% oo T5%
14 | 11000 | 20 22 NHUETA 1 la E ¥ E g g ot 65% oo Th%
1512000 | 18 | 24 |nmxra 2 S| 82258 [oreswaoTon
16 | 14000 Bk 1 E B HODMEMSHON 20HE
17 | 11000 Bk 2 E, B HODMENLHON 208
18 | 12000 BNk 3 = E B HOPMAEMEHDH 20HE
19 | 13000 Bk 1 ':E E- B HODMEMLHONH 3088
20 | 10000 Bk 2 E i B HOPMAENLHOR 208
21 | 14000 bepeza 1 5 E. BD ENEHMHDN 30HE
22 | 15000 Gepeaa 2 % si BO EH'IEIH{HDI:l 30HE
23 | 13000 bepesa 3 m ] BO BNEsHHON 30HE
24 | 10000 | 22 22 | Gepeaa 1 z & B0 BENECKHOR 30HE
25| BODO | 1B 22 | Gepeaa 2 E E BO BNEDKHOA 30HE
26 | 8000 18 18 CLOMHA 1 E B CYyXOH 30HE
27 | 5000 | 16 20 CCHHE 2 § B CyXON 30HE
28 | 4000 | 16 24 OCHMHE 1 = B CyxOl 30HE
28 | 7000 18 24 CCHHA 2 E B CyxOH 30HE
30| 3500 18 20 CCMHA 1 3 B CYyXOW 30HE
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K zanstuio Ne 5-2
[lpoeepute NPOYHOCTE OPH CMATHH HAKIOHHONO M0DOBOIO YOOpA TOPUOB
HAKIOHHOI cTOMKH K purens u3 Opyches ceueHueM bxh, COeIMHEHHBIX 0] YIIOM .
Konen HaknoHHONA cToHKH 0Dpe3ad noj npsMeiM YoM K OCH, B B Hell aeiicteyer
npoacasHas canmaromwan cuna Ne, OnopHelit koHen purens  obpesaH moj yriom
@ K eroocH (puc. 5.3).
Tabmmua 5.2
HexoaHeie JaHHBIE U8 CAMOCTOATENLHOIO PEIUeHMS 10 3aHATHI0 No 5-2

- Mc cewaHne (cM) | ¥ron MaTepaan
ga| ”ﬁ = YENOBMRA 3XKCNNYETALMM
£ b h d \a-) nopaga g-
1| 8000 | 20 | 20 30 COCHA 1 B CyxOW 30HE
2| 9000 (20| 18 35 | cocHa 2 é :! 8 CYNOA 30HE
3 | 10000 | 20 16 a0 COCHSE 3 B CyxOW 30HE
4| G0OOD| 16 | 20 45 | cocha 1 § g g g B Cyx0R 30HE
5| 7oo0 |18 | 20 25 | cocHa 2 E £ | &cyxon aone
G| 5000 (18| 18 30 | necteesHnua | 1 '*:_ % oo 65%
7| 5500 (18| 22 35 | neucTeeHHMUE | 2 B = Ao 65%
8| 10000 | 22 | 22 a1 NWCTEaHHMUE | 3 L 'ﬁ oo 65%
9| 11000 | 20 | 22 26 nucTeaqdHdua | 1 E_ g E - oo 65%
10 | 12000 | 18 | 24 31 | nucreasumua | 2 z gL [AoB5%
11| 5000 | 18 | 18 30 MAxTE 1 ﬁ ﬁ g E ot 65% oo TH%
12| 5500 ( 18 | 22 35 | nuxTa 2 2 E ] ot B5% oo T5%
13 | 10000 | 22 | 22 40 | nuxTa 3 ke D E ot B5% oo To%
14 | 11000 | 20 | 22 45 nuxTa 1 g % = ot 65% oo T5%
15| 12000 | 18 | 24 25 MMXTA 2 b5 %5 ot 65% oo 75%
.E B HOPMANEHON
16 | 14000 0| 25 |[em 1 E 0HE
B HOPMANEHON
17 | 11000 20| 28 |em 2 E, oM
. B HOPMAaNEHoN
18 | 12000 22| 30 |em 3 | ¥ 0HE
g B HOPMANEHON
19 | 13000 25 32 =Ty 1 o I0HE
Ej B HOPMANEHON
20 | 10000 28 34 =Ty 19 2 m I0HE
21 | 14000 a2 25 Depeaa 1 & BO BNEHHOW 30HE
22 | 15000 36| 2B | Cepea 2 & £ BO BNAMHOA 20HE
23 | 13000 27 30 Depeaa 3 & 3 BO BNEMHON 230HE
24 | 10000 | 22 | 22 31 Depeas 1 E BO BNEHHOA 30HE
25| BOOO | 18 | 22 33 Depeas 2 g BO BENEHHOA 30HE
26| &OOO | 18 | 18 a2 OCHHE 1 . B CyxOW 30HE
27 | 5000 | 16 | 20 38 OCHHE 2 % B CYyXOW 30HE
28 | 4000 | 16 | 24 a5 OCHHAE 1 B CyXOWd 30HE
29| TOOO | 18 | 24 32 OCHHA 2 ‘§ B CyxOW 30H8
a0 | 3500 | 18 | 20 30 OCHHA 1 B CyxOWd 30HE
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K sanstaio Ne 5-3

Hexoanele JaHHBIE U8 CAMOCTOATENILHOID PEILEHHA:

[lposepute npounocTe NoboBOI BpyOKH ¢ oaHMM 3yDOM ONOpPHOTO Y3na
hepmil. CTep#HH BEPXHEr0 W HHMHETO MOACa MMCHOT cedcHus bxh, M B HuX
geficreytor vemnma camarns N, Caarsil crepaeHbs HAKIOHEH NOA YINIOM 4 K

pacranyromy. I'nybuna spybsn  — k. Paccrosame or HumHedl Toukn spyOkn 1o
KoHUA nosca — I, (puc. 5.4).
Tabnuua 5.3
Hexoasele JaHHBIE V18 CAMOCTOS TENBHOIO PELUCHMSA 110 3aHATHIO No 5-3
M Cewa- | Yron | Begs Lo
ol (BT} HIE e
§ =8 (em) | a9 Marapuan Y CNOBHA SRCMMYETELMN
8 {om) {cm)
b| h nopoga | copr
2
1 8000 | 0| 20 30 5 50 COCHA 1 B CyXOW 30HE
; :
2 JyOoo |0 | 18 a5 4.3 43 COCHA 2 o ) B CyXOW 30HA
2 g %
3 G500 | O | 16 A0 4 A0 COCHA 3 g = B CyXOW 30HE
1 1
“ G000 | 6 | 20 45 5 50 COCHE 1 i £ B CyXOW 30HE
1
5 JOOoO | 8 | 20 25 5 50 COCHAa 2 o g B CyXOW 30HE
1 E -
i} S000 |8 14 25 g G0 Dapaza 1 E E BO BNEMHOW 30HE
1
T S600 | 6 | 16 28 B G0 Capaaa | 2 $ E BO BENEMHOA 30HE
2 2| s
g Q0od | 0| 18 30 8.5 0 Cepaaa | 3 E ¥ BO BNEMHOW 230HE
2 2 §
2] 10000 | 2 | 22 a1 5.5 &0 Capaza 1 - BO BNEMHOW 20HE
1 E
10 000 | B8 | 22 33 5 ] bepaaa | 2 E BO BNEMHOW 30HE
1
11 5000 |B|18 | 30 | 45 | 45 |ay6 1 S‘ 2 «2 Ao 65%
1 ¢
12 5500 | B | 22 35 55 B0 | ovb 2 oo 85%
: ¢
13| 10000 | 2 | 22 41 5 B0 | ayb 3 =l oo 85%
2 §E 2
14 | 11000 | O | 22 26 55 B0 | oyb 1 E § oo 85%
z ]
15| 12000 | O | 24 31 B B0 | oyb 2 % % oo 85%
1
16 7000 | B | 14 25 75 BD |e&ne 1 ‘% E g ot 65% oo TH%
17 Q000 | 2 | 16 28 5 50 |ene 2 ot 65% no 75%
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H
2
18 000 | 0| 18 5.5 ek ar 65% oo TH%
1
19 BO0O0 | 8| 12 ] =y [ at B5% oo T5%
1
20 JO0OO | B | 16 Fi 70 Bl aTt B5% oo 75%
1
21 g000 (8| 18 42 4.5 ODCHHE 8 CyXOH 30HE
1
22 S000 (& | 20 38 5 ODCHHE B CyXOR 30HE
1
23 4000 [ & | 24 a5 B OCHHA B CyXOA 30HE
; g
24 yOOoo [ 8 | 24 B 70 OCHHE g 8 CyXOH 30HE
1 F
25 2500 (8 | 20 30 5 G0 OCHHE g B CyXOH 30HE
2 'g- B HODMANEHOH
28 E000 (0| 18 42 4.5 ODCHHA = IOHE
2 g B HODMANEHOH
27 5000 | 0| 20 34 5 OCHMHE 1 ICHE
1 B HOPMANEHOA
28 4000 | 8 | 20 a5 B OCHHE I0HE
1 B HOPMANEHDA
29 000 | 8| 18 32 B 70 OCHHE aoHE
1 B HOPMANEHDA
30 5000 | 8| 16 aq 5 B0 OCHHE I0HS
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Ipuaoxenne 2
Tabnnua 2.1
PacueTHbie conpoTHBIeHns R 1peBecHHB] COCHBI H €14, THCTEeHHHIIL] eBponeiickoil

PacueTHEle CONPOTHRICHHS
ang apesecHnsl copros, Mlla

HMPEH{EE!E!GE COCTOHHHE
H XAPaKTEPHCTHED JWIEMEHTOR

OozHauenue [ s 3

1. Harnd, caTHe H CMETHE BIOME BOMOKOH

a) MMEeMEHTEI IPAMOYTOALHOTD CedeHnsd (3a R* R RA 21 19.5 13
- H: Ct [ ] *

HCKMIOYEHHEM YEATAHHEIX B NOANYHKTAX «D», «B»)

BBICOTOH 10 50 oM

0) IneMEHTE! NPAMOYTOIEHOTD CEYeHNS IHPHHON

ceeiinie 11 g0 13 oM npu BelcoTe cevenna bonee 11 o 225 | 21 15

50 em

B) WIEMEHTE NPAMOYTONLHOND CEYEHHS IIHPHHOM 24 | 225 | 165
cBhllle 13 cM npH BricoTe cevenns Gonee 13 o 50 eM ' '

I} MMEMEHTE M3 KPYTTILIX JecoMaTepHanos Ge3 Bpeiok ) 24 5

B PACYETHOM CEUCHHH
2. PacTaskenne BIONE BOIOKOH:

a) HeKNEeHEIE JTEMEHTE R'"‘I, 15 10.5 -
0) KneeHEE ITEMEHTE R'"‘!, 18 13.5 -
2 :

;.jg:::;:{e H CHATHE N0 BCeil MIoIWAIKe Nonepex RA R | 27 | 27| 29
4. CuaTHe NONepex BOIOKOH MECTHOE:

a) B ONOPHLIX YACTAX KOHCTPYKIHIH, TODOBLIX BpyOKax i 4.5 4.5 4.5
H Y3IOBLIX IPHMBKAHHAX YIEMEHTOR R a0 ; i :
0) noa waitbamu npH yroax caarus 90°. 607 [ [ [
5. CkanmiBaHHE BAOML BOMOKOH:

a) npH H3IrHOE HEKIEEHBIX AEMEHTOR 27 | 24 | 24
©) npu H3rnbe KIeeHBIX WIEMEHTOR g 24 | 225 | 225
B) B 7000BRIX BPYOKAX JUTH MAKCHMATLHOIO 36 | 3 3.
HATPS e HHA

) MECTHOE B KJIEeBLIX COSTHHEHHAX AN 1.2 32 | 32

MAKCHMATEHOTD HATIPSMREHHS
6. Crank/BaHHE NIONEPEK BOMOKOH:

a) B COEHHEHHAX WIEMEHTOR H3 HENLHOH JpeBecHHE B s 1.3 1,2 0.9

) B cOeIHMHEHHAX KIEEHLIX ATEMEHTOE 1.05 | 1,05 | 09

7. PacTsxkenue Nonepex BONOKOH MEMEHTOB H3 ""P-;.u 023 | 015 | 0,12

K1eeHoil Apesecunsl. Cpes noa yraoM K BonokHaM 45° R pts g 75 6

To e, 90° R* .00 16,5 | 13,5 | 12
Mpamevannn.

1. B KOHCTPYKUHAX NOCTPOESHHOID WIFOTORNEHHA BEAMYHHLI PacHYeTHRIX CONPOTHBIEHHA Ha
pacTaXeHHe, NPUHATEIE 0 NYHKTY 2a) HacToAmeli Tabmuuel, cnegyeT cHlaTe Ha 30 Y.

2. Pacuernoe cOnNpoTHENEHHE M3IrHOY ANA IEMEHTOB HACTHIA M OOPEIIETKH MOX KPOBIID H3
JPEBECHHE! 3=I0 COPTA CIETYET NMPHHHMATEL paBHeM |3 Mna.
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Tabmuua 2.2

Rﬂ]l:l]ll]ll].[IIEHT JTAHTENBEHDOH NPpOYMHOCTH IO pedanMan LIHTETLHOND Iarpysenn, H’!_'H

ODoInavenne
PERHMOB
HATPYACHHA

XapaKkTepHCTHKH PEKHMOB
HATPYHKEHHS

IpuBenennoe
pacuyeTHOE
BpeMA JeHCTEHA

HAIPY3IKH, C

Koad.
JTTHTEMLHOH

NpOMHOCTH, I,

A

Jluneilno Bo3pacTaIas HATPYIKA ITPH
CTAHJAPTHRIX MAITHHHLIX HCTBEITAHHAX

1-10

1,0

¥

CosMecTHOE JeHCTBHE NOCTOSHHOH B
ANMHTENLHOH BpeMEeHHOH HarPyIoK,
HAMPAKEHHE OT KOTOPHIX MPERRILIAET
50% noaHoro HANPAEKEHHA B
WIEMEHTAX KOHCTPYKIHI OT Beex

HAIPYIOK

105 10°

0,53

CosmecTHOE NeHCTBHE NOCTOSHHOH B
EPATEOBPEMEHHOH CHEMOBOH HATPYIOK

105- 107

0,66

CoBMecTHOE JeHCTEHE NOCTOAHHO |
KEpPaTEOBPEMEHHON BETPOROH H (HaH)
MOHTARHOH HArPYI0K

10*- 10*

0.8

CoBMecTHOE JeHCTBHE NOCTOSHHOH B
ceficMHYecKoil HATPY3I0K

10 - 10°

0,92

JeficTRHe HMNYIECHBHEIX H YIaPHRIX
HAIPYIOK

ID.I_ ”}-3

1,1-1.35

K

CoaMecTHOS AEHCTEHE NOCTOAHHOE 1
KPaTHOBPEMEHHON CHENOBOH HATPYIOK
B VCIAOBHAN No#apa

10°-10*

0.8

Jng onop BOZIYINHEIY THHHA
MIEKTPONEpe auH —

rofoIeqnans, MONTARHAS, BETPORAA [IPH
rofaoiene, 0T TAKSHHA NPOROIOE MPH
TEMNEPATYPE HHKE CPeIHeroIoBoiH

10° = 10°

0,85

Jlna onop BO3AYINHLIX THHHIT
MIEKTPONEPEIaYH — NPH 00pLIBe
NpPOECIOE H TPOCOR

107 - 107
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KoadpuunenT, yauTHIBAWIINI NOpo1y ApeBecHALL, M,

Tabauua 2.3

| Ko HUHEHT iy U1 PACHETHRIX CONPOTHBIEHMI
[penecuas nopoza PACTAKEHHIO, HITRDY, | CHMETHIO H CMATHIO r. o
CHRATHIO H CMATHIO BAONE | MONSPEK BOAOKOH Res
ponokol Ry, Re, R Re Reon, Reuso
XeofHbe
1 JIncTeennna, KpoMe eBponefcro 12 12 1
2 Kenp cubupcknii, kpose Keapa 0,9 0,9 0.9
Kpachoapckoro kpas
3 Keap KpacHospcroro Kpas 0,65 0,65 0,65
4 Tixra 0,8 03 038
Teepaue MTHCTREHHEIE
5 0y6 13 2 1,3
6 Flcens, knen, rpab 1.2 2 1,6
7 Axanmns 1,5 22 1.8
8 Bepesa, Gyx L1 1.6 1,3
0 Baz, wibm 1 1.6 1
Markme THCTEEHHELE
10 Onexa, AHNA, 0CHHA, TONNIL 0,8 1 0.8
Mpumesasue— Koxbdiiuesmsl oy, yRalannse o Tafnaue, Ny KOKCTPYKURA 0Nop BO3YITHED
AuHHA  AMEKTPOMEpPEREYH, WINOTARAHBACMEI M3 He NPONMTAHEOR AHTHCENTHEEMN JAHCTBEHHHIG (MpH
gAaKHOCTH = 25 %), yMEoEAOTCY HA koadedmmenT 0,83,

Tabnuna 2.4
Kovpduument yuera BIaKHOCTH CPpeaLl m,
Yenoena 3xcnayaranns (no tada. 1[1]) AT 2 3 p
uan Tabnuua 2,5 nocobna
Koodwpuunent iy 1 0.9 0.85 0,75
Tabnonua 2.5

Knacer yeosmil Mccnayaramnn

Kanace yenormii

HI{C]'I]I}I'ETH.I.[HHDEIE!EH

MakcHmanLHas 0THOCHTENLIAA

BIIAEHOCTEL BO3OYXA MPH

IKCTUTYATALHH BIKHOCTE JIPEBECHHEL, %o Tesmepaiype 20°,C, %
i la He Gonee § 40
| {cyxoii)
16 He Gonee 10 50
2 (HopManLHLIT) He donee 12 65
3 (BrasKHBI ) He oonee 15 75
4 . da He 6onee 20 85
MOKPEIH
e Gonee 20 Boree 85

I._.[PHHE"'-IE.I!H.H. 1. ,[[DH}'CHHE-‘TCE B KaUcCTBRE «AKCIITYaTal HOHE I0dn NMPHHAMATR

HPABHOBSCH YI0W BAaHHOCTE JpeESCHHLL.
2 ﬂDII}'CKE.E’TI:H KPATROBPEMEHHOE NPEBLIINEHHE MAKCHMATLEHOH BIAKHOCTH B TEYSHHE

2 -3 Hemens B roay.
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,;'],ﬂl'll].’llIHTEJIEIILIE iapakTEePHCTHRR }T.-“]BHIli IKCMNAYATANHH My

TabGnmuua 2.6

Knacc yenosmil

l;;I].'EII'[IZL'EIII'[TE."] LHAA

OcofeHHOCTH YYeTa

IKCTUTYATALHH XAPAKTEPHCTHEA KIACCOR % =
OcHOBHOM YVCIAOBHH IKCIIVATALIHH MpPH pacyeTe = 5
[Moaknacc i Ay ¥ -
KIACT KOHCTPYKLUMH KOHCTPYKIIH
[Mpn cyxom pesnme
NOMEMIEHHH © OTHOCHTENLHOH
la - BIAKHOCTEI0 BO3TYXA B SxcrmyaTanHon-
OTONHTENEHEN ce3on Menee 40 S S
l " ApPEBECHIE
[Mpn cyxom pesaMe noMelne- He npeesimaet 12%.
6 HHH — OTHOCHTENLHAA BIAH- m,=1
g HOCTE BOZAYXA B OTONHTEE-
HEtl cezon ot 40 oo 50%
2] [Mpn I[Dp?da-..ﬁh]lnh{ pesMe DIKCIUTYATALHOH=
NoMeIeHHi Hafd BIAHHOCTE
2 i JpeBeCcHHE
59 [Moa sasecom B cyxod 30HE S > .
2 : p = =
BIAKHOCTH =il
my =09 f g
11 [Mpw snawsom pesnme ) ".'-Jm:rmya-muuml- E i
OTAMTHEAEMEIX MOMENIEHHI Had BIAKHOCTE g E
3 ApeRecHHE = E
12 [Moa nasecom B HOPMANLHOM He npepbinaet 20%. :’1 5
i 0HE BIAKHOCTH m, =085
[Mps MokpoM pesknMe
ol IKCITVATAITHE MOMEIIEHHEH
[Mpn HeKyCCTBEHHEIX
4a2 TEMIOBLIIEIEHHAX B DKCIUTYaTaLHOH-
da HEOTANIHEIEMBIX MOMEIIEHHAX HAA BIaKHOCTE
4 [Moa naBecom BO BRAKHOH APEeBECHIEL
s I0HE BIAKHOCTH MOEET NpeBumaTs 20%.
da.d B otkpuTiix atmocdepHix my = 0,75
7 YCIOBHAX
46 46.1 [Mps KoHTaKTE C IPYHTOM
46.2 B Boge
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Tabmuua 2.7

Koydpuunent yvuera eelcoTsl cevyeHns hg, m;

BricoTa ceveHna, oM 50 1 menHee 60 70 a0 100 | Gonee
KoadduimenT mg 1 0.96 | 0,93 09 0,85 0.8
Tabnuua 2.8
KoyppuuueHT ToMHHEB CII0CE KICeIePEREAHHBIX WIEMEHTOB, H_,
Tomuuna cnos, MM 19 u meHee 26 33 42
Koadduunent m,, 1,1 1,05 1 0,95
Tabmuua 2.9
KoydupuuseHT yeTa BHIrHda J0CKH, My
Hanpsxennoe Odo3HaueHHe Koadpuunent my,, npH OTHOLICHHH I,/a
COCTOAHHE pacHeTHRIX 150 200 250 500 n
CONMPOTHBICHHH Donee
CwmatHe n B, By 0.8 0.9 1 1
H3ruo
Pacrasenne Rp 0.6 0,7 0.8 1

[Mpumeuanne: 1, — pagnyc KPHBH3HBEI THYTOH AOCKH MAH Dpycka; a — TOMIIHHA

FHYTOH JOCKH HIH DpycKa B paaHATEHOM HANIPABIEHHH.
Tabnmuma 2.10

Koypduunent cpoka cayxder me .

Koahduument m, . npu cpoke

Bua HANpAXEHHOTO COCTOAHHA CIyKOBI COOpPYHEHHA
50 75 100 net u donee
CimaTHe, H3rHh, CMATHE BIOIE H IOMNEPEK
: P 1,0 | 09 0.8
BOJIOKOH JPEBECHHEI
PacTaseHHe H CKANLIBAHHE B0 BOMOKOH
1.0 0,85 0.7
JPEeBeCHHE]
PacTaxeHHe Nonepex BOJIOKOH APEBeCHHbI 1,0 0.5 0.5

Mpumeuanne. 3nadenne koadHUHEHTa M I8 DIPOMEKYTOUHBIX CPOKOE CIy#OBI
COOPYHEHHA MPHHAMASTCA 10 MHHEHOH HHTePNOIAIHH.
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Tabmuua 2.11
Mpusepnbie epokn cayaiisn JE

Hanmenopanng obnekToR

IMpisepHE cpok
CITYHOEL, IeT

BpeseHHbe 300HHE H CoOpyReHis (DRTORKH CTPOHTENEHEIX pafouny W He Gogeel0
BANTOROMD NEPCOHANA, CHELR BPEMEHHELE, TETHIE MABHTROHE H T.0.)

CoopyvikeHHA, IKCIUIVATHPYEMELE B YCIOBHAX CHIEHOAMPECCHEHEIX Cpel
(COCYIE H pEIEPBEYAPE], TPVOOIPOROAL NpeAnpuaTHii HedTenepepaba-
TrIBAHMEH, razoBol H  XHMHYECKOH NPpOMBILUIEHHOCTH, COOPYHeHHA
B YCNOBAAY MOPCKOH cpe/iisl  T.0.)

He senes 25 1

FnaHHA 0 COOPYREHHE MACCOBOTD CTPONTENECTEA B OOLMYHEIY VCIDBHEN
IKCONYATAUMH (3AHHA HHTHIIHO-TPARIAHCKOTND H NPOHIB0ICTBEHHOT He sienee 50

CTPOHTENLCTEA)

YHHKANBHLIE 3IAHHA H COOPYREHRA (31aHHA OCHOBHEIX MY3ESR, XPaHiIHIL
HAIHOHATEHEIX H KVABTYPHEN LEHHOCTER, NPOHIBEIEHHE MOHYMEHTAIEHOTD 100 1 Gonee
HCKYCCTR, CTA/IHOHE], TEXTPEL, 31aHHA BRICOTOR Gonee 75 M,
DOIBIIEEPOIETHRIE COOPYHEHAA H T.11.}

Tabfmaua 2.12
Kaace JK no pyHEIHOHATEHOMY HATHAYEHI I

Knace yenoniii
IKCITYATAUMHH

CrenonHoH
Knace

TMoakaace

O0mas XxapakTepHCTHED K130

la

Hecymne koHCTpVELHHE © npoteravy Gones 100 s maurk i fames secoTod
Bonee 60 m

Hecymse EoHCTPVELIHE [UIH 33aHHIH My3een, CIopTHEHO-IPeIHIHLIX
OILEKTOB H TOPrOBLIY NPSANPHATHN ¢ MACCOBEIM HAXOMISHHEM JHIeH, a
TAK#E COOPYVREHHA ¢ nponeTamy Goges 60 v 4 koHcTpyrnii B3 JIK i 40 w
= M3 LEMEHOH JpepecHHbl B IPeBECHEX MATEPHANOB, MAYT H DalleH BRCOTOd
bones 40w

Hecymine KOHCTRYELHA Mo0uX fopy, He Boeane b knaccu la, 16, 20 1 3.

26

KoHCTPYELHH CTEH 30aHHH H COOpy#eHHH pAtIHYHOr0 HIGHAYEHHA, HE
poweune B 3 knace. KoMcTpvEIHH NOEPEITHE 0 DepekpeI T NporeTaM 1o
75 M

KoHCTPYEIHE TEMIHL, NAPHHKEOR, MOGHIEHEN 10aHil {coopHo-pashopHbe i
KOHTEHHEPHOrD THIA); CENAN0B BPEMEHHOMD CONepManis; DRTOBOK
BANTORBOID NEPCOHANA H APYTHX N0A00HEX COOPYKEHHH ¢ OrpaHYeHHEBIMI
CPOKAMH COV#c0bEl H NPeOLIBAHHA B HHX TH1eH.

Mpumeuanne

O6LekTH C BHICOKHM YPOBHEM OTBETCTBEHHOCTH, MPH MPOEKTHPOBAHHH H CTPOHTENLCTEE
KOTOPLIX HCTIONLIYIOTCH MPHHIHITHATLHO HOBLE KOHCTPYKTHBHLIE PENICHHA, HE NPOMLEINIHE
MPOBEPKY B NPAKTHKE CTPOHTENLCTEA M IKCIUTYATALHH, J0/KHE! DBITE OTHECEHR! K KIaccy
yHEIHOHANLHOTO HAZHAYeHHA la

Jlna coopyxennii 1-ro Knacca, NpH NPOeKTHPOBAHHH KOTOPBIX HCNOILIOBAHLL
HeaNpoGHPOBAHHLIE PaHEe HIH HEOCBOSHHLIE NPONIBOJCTEOM KOHCTPYKTHBHEIE PEIIEHHS HAH
IUTH KOTOPRIX HE CYIIECTBYET HANEWHLIX METOA0B PACYETA. HeOOXOIHMO HCMONLIOBATE
JAHHEIE IECTIEPHMEHTANEHEIX HCCIEA0BAHMI HA MOIENAX HIH HATYPHBIX KOHCTPYKIMAX.
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Tabtmuna 2.13
Inauenusn KowpPpHUHENTA HATSHKHOCTH ¥, MO KIACCY OTEETCTREHHOCTH KONCTPYRIHI
Munnmansusie snauenna ko=
EHTd HAASKHOCTH N0 OTEETCTEEHHOCTH

Knace coopyxennit | YpopeHE OTBETCTREHHOCTH

KC-3 [MoBBIIEHALI 1.1
KC-2 Hopumanensii 1.0
KC-1 IMonmaennLii 0.8

Mpumevanne. [na snamii secoToil Gonee 250 M 1 GoMRILENPONETHEIX coOpyReni (Hes
NpOMERYTOMHEIX onop) ¢ nponeroM Gonee 120 m kodduprupenT HaneRHOCTH M0
OTBETCTEEHHOCTH CASIyeT NPHHHMATE He Menee 1.2,
NMpuaoxenne k Tabamune 2.13 (obazarensnoe)
Knaccuuranua coopysennii
HacTosmuil cTanaapT yeTaHARTHBAET CNEIYIOMYHY KIACCH(IHKALHI0 COOPYHREHHH:
Knace coopyaennii KC-1:
) TeNTHIE, NEPHHER, MODHILHEE 3728 (cHopHo-pa3fopHLIe B KOHNTEHHEPHOTO THNA),
CEIA1E BPEMEHHOTD COMEPHANNA, B KOTOPEIX HE NPEAYCMATPHEIETCH NOCTOAHHOND
npefrBanHa THaei;
0) coOpyAEHHA ¢ OIPAHHYEHHEIME CPOKAMM cAVk0Ll 1 npedLIBAHHEM B HHX TR,
Knace coopysennit KC-2:
IOAHHA H COOPYHEHHA, HE BoleMHe B knacck KC-1 n KC-3.
Knace coopysennit KC-3:
i) 3TAHAA H COOPYKEHHA 0C000 ONAcHEIX H TEXHHYECKH CNOMHEX 00LEKTOR.
MMpumeuanne | - [epevens (Hmn knaccHPHKEAINA) ONACHEIX H TEXHHYECKH CIGHHEI 00LEKTOR
YCTAHABTHBAETCA HAHOHANEHEIM JEOHOIATENBCTEOM.,
Mpumeuanne 2 - Jina oTaensHeX 3020 B COOPYHEHHA OMACHEIX NPONIBOICTEEHHEX
0DBLEKTOR JONYCKAETCA YCTAHARTHEATE Knace KC-3 B ToM cnyyae, ecnm:
- Ha HHX HE NpeIycMaTPHEASTCH NOCTOAHHBK padouHy MecT H
- OHH He OTHOCATCA K Knaccy KC-1 no apyrim kpaTepuaM;
) BCE COOPYHEHHA, TPH NPOSKTHPOBAHNHE B CTPOHTENLCTEE KOTOPBIX HCTIOMLIYIOTCA
NPHHUHIHATEHD HOBLIE KOHCTPYKETHBHEIE PEIISHHA H TEXHOJOTHH, KOTOPEIE He IPOLLTH
NPOBEPEY B NPAKTHEES CTPOHTEALCTE M YKCITVATALINN;
B) 00LEKTE EHiHeoDecne el TOPOI0E H HACENEHHEIX MYHKTORE,
€) TOHHENH, TPYOONPOBOAL HA JOPOTaX BRICIIEH KATErOopHE HIH HMEIIHE NPOTAREHHOCTh
oomee 500 m;
#) CTPOHTENEHEE 00ReKTH BrcoTol Gonee 100 meTpon;
H) NPONETHEIE CTPOSHHA MOCTOR ¢ nponeroM Gonee 200 meTpos;
K) DOALIIENPONETHEE MOKPRTHA CTPONTENLHEX 00LEKTOR ¢ nponeToy Gonee 100 mMeTpos;
1) CTPOHTENLHLE O0LERTE ¢ KOHCONBHBIMH KOHCTPYVEOHAMH Donee 20 meTpos;
M) CTPOHTENbHEE O0LEKTE C 3JArmyiIeHes NoI3eMH0H YacTH Donee yeM Ha 15 MeTpos;
[Mpameuanne. B nopmax npoesTHPOBANHA OTAENLHEIX THIIOB COOPYHEHHH (MOCTOR,
Pe3epPEYAPOE H APYTHX) JONYCKAETCH YCTAHARIHEATE HHLIE KIACCH COOTBETCTEYHOMIHY
COOPYREHHIH.
Mpuaokenne k Tadanue 2.13 (pexomenayemoe)

[Mepeuent 37anHil H COOPYREHHH © MACCOBRIM HAXOWISHHEM TIONEH
1. 3nanna (Eunele, opHcHke, AAMHHHCTPATHRHEE, 00MECTREHHBIE H JP.) BRICOTOR 5 aTaweil
1 Gomee.
2. 3naHna MY3IEeE, rOCyAAPCTEEHHEIX APXHEOR, ATMHHHCTPATHEHLIX OPTAHOB YIIPABINCHHA,
XPaHHTHI] HALHOHATLHEIX H KYILTYPHBEIX HEHHOCTER (eepanbHoro H PerHoHANLHOTO
YPOBHEH MOITHHEHHA.
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3. penmuHEe, COOPTHEHEIE PA3BIEKATENRHEIE 00LEKTEL, TOPTOBLIE NIPEINPHATHA B TOM
CAYYaEe, ECiH:
= KOUTHYECTRO HANOOAIHXCE B HHX monei coctaenger 500 venopex n Gonee;
- KOMHHECTRO Mg, HAX0ASIHXCA HA NPHIeTaWeil TeppuTopiy, npessmasT 10000 senopex.
4. 3pannua, B KOTOPLIX PACTONMESHE PECTOPAHE, Kafe H JIPYTHE Noao0HEE TOMEIIeHHA Ha
100 nocagounEx MecT B Domee.
5. 3naHNa J0WKONLHEX 0GPa30BATeNEHEIX YIPEKEASHHI, KO, yueOHEIX 3aBe/IeHHi
Ha 100 nocTosHHEX MOCeTHTENEH W HMEIMIHX BRICOTY 2 3Taka u Donee.
6. [Maccamupokie TEPMHEHATE (3T2HRA APOBOKIVIOR, ¥/ BOKIAI0E, ABTOBOKIANOE, PeYHEIX
H MOPCKHX BOK3IATOR) (ie1epaneHoro H PETHOHANRHOID YPOBHEH NOIYHHEHHA H HA KPYNHEX
TPAHCTIOPTHLIX YV3TAX; CTAHIHA METPOTIONHTEHE, 3TAHHA KYIETOBRX YUPekIeHHI.
7. NocTrmmuer na 50 mect 1 Gonee.
B. CTaumouapsl nededHEIX yupesiennii Ha 50 koek u Donee.
9. AmOynaropuste nevedusie yupexienis Ha 100 nocetnreneii n bonee.
10. TioOrle 31aHHA H COOPYEREHHA C MOMEUMIEHHAMH, B KOTOPLIX MOIYT HAXOIHTLCH
100 genorex | Doaee.
Tatmuua 2.14
(DrINKo-MeXaHHYECKHE XAPAKTEPHCTHKH KOHCTPYKIHORNEIX MHJI0OMATEPHATIOR

Hanmenosanne CDozHauenne

- ne FuaueHHa CEOACTE AN8 KIACCOR NpOYHOCTH
CROHCTE CBOHCTE

N EIEIEEEIEE RN ED

IlpoanocTu, Mlla

Hopsmaruenoe
IHAYEHHE ITPH
w3rube, 5% -i
KBAHTHIb

| L 1416 ) 18|20 (22|24 |27 |30 (35 |40 |45 50

Moayna yopyrocm, [Tla

Cpennee 3HaYeHHE
MOZYIA VIIPYTOCTH Eg, op T8 |9 (951011115 1213|1415 16
npH wirkbe

Hopuaruenoe
IHAYSHHE MOJYISA
yOpyroctTH, 5%-i
KBAHTHIE

Eo.u 47154 |60(64 67|74 80| 848,794 10 10,7

InoTeOCTH, KM~

HDPMHTHBHGE 3HA=

HeHHE IIOTHOCTH, E: 200|310 320( 330|340 350|370 380|400 (420 [ 440 (460
5% =i KEAHTHIL
G S Tep 350|370 380|390 410|420 | 450 | 460|480 | 500|440 | 460
NISTHOCTH

[ IpoanocTi, Mlla
PacTamEmm=S SRONS - I g 10112131416 18|21 |24]|27 (30

BONIOROH APEBECHHE]

Pactkenne nonepek | o . 04| 05|0s|05]|05]|05|06|06]|06|06]06|06

2

BOTOECGH

e nap, . 16| 1718192021 |22 (23|25 262720
BOITOEOH E

C

R P Rnx |20|22|22(23|24|25|26|27|28(29]3.1]32

BOITOKOH
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C 3 -

SO il Riis 1.7)1.8|20|22]|24|25(|28]|3.0|34(38[38/3.8
BOTOEOH

AHecteoe, [la

CPC,J]IEE—' IHAYSHHE
MOIYAA YIPYTOCTH Eog, op 0231027 0.3 [0,32{0.33|0.37|0.38] 0.4 [0.43(0,47] 0.5 |0,53
l']'Dl'IEFEK BOITOROH
C

e G |0.44] 0.5 |0.56(0.59]0,63]0.690.72]0.75]0.81(0.88|0.94| 1.0
MD,I}".'I'!I COBHTa

Pacuernnie conpoTHBIenns ganepn R"‘,}

Tabnmna 2.15

Pacuernoe conporeenenne, MIla

PACTHKEHHIO | CKATHIO B | H3rHOy H3 | CKAMBIBAHHIO | CPE3y NepneHIH-
Bumel dhavepts | g pockoctn | nnockocTs | nnockoets | B nnockocTs KYIAPHO TUI0C-
macta R%yp | mmcra MHCTA nMcTa KOCTH JIHCTA
R R R R

| .Danepa kneenas Gepeloras Mapkn PCOD copros B/BB, B/C, BB/C
a)7T-cnoinasn
TOMIHHOE 8 MM H
fonee:
- BI0JIL BONOKOH 1 I8 24 1,2 9
-nonepex Bonokon | 13,5 13 10 1,2 9
HAPy#HLIX CI0CH
- nog yroom 45 k| 7 10,5 - 1.2 13,5
BOMOKHAM
0)5-crnoiHan
ToamL. 5=7 MuM:
-EA00s  BonowoH | 21 19.5 27 1.2 1.5
HAPYHHLIX CI0EH
-MOMNEPER BOTOKOH | 9 10,5 4.5 1,2 9
HAPyY#HHLIX CI0EH
- nmog yroom 45 k| 6 9 - 1,2 13,5

BOITOKHAM

2. dbanepa KneeHas U3 APEBECHHE! THCTBEHHHILE
TomnHmoH 8 sy Oonee:

sapin P copros B/BB w BB/C T-caoiinas

-Bgons  somokon | 13,59 26417 278 0,906 T.5/5
HAPYKHEIX CTIOER
-nonepex wonoko | 11,5075 19513 16,511 0.75/0.5 T.5/5
HAPYKHEIX CIIOER
- noa yroom 43 k| 4,53 7,5/5 - 1.05/0,7 11,5/7.5
BOTOKHAM

3. hanepa bakennauposannan Mapel DCE Tonmmuoi 7 M u Gonee:
-Ba0oak  Boaokon | 48,5032 42,528 50433 2,118 16,511
HAPYKHEIX CTI0ER
-nonepek Bonokon | 36,524 35/23 3825 2118 18/12

HAPYHHLIX CIIO0ER
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- mog yroom 45 k | 25/16,5 3221 - 2.7/1.8 24/16
BOTOKHAM

Mpaseuanna

1. PacueTnrle COTMPOTHRNEHHS CMATHIO H CKATHIO NEPNEHHKYIAPHO MIGCKOCTH ITHCTAa S
tepesosoil hanepr mapen GCD - R“w = th]mr'?ﬂ = 6 MIla n mapxn OBC - th,:m =

R*g.cnm0 =12 MITa;

2. PacueTHkle CONPOTHRIEHHA PACTAMEHHI) NEPNEHIHKYISPHO MI0CKOCTH JIHCTA — OTPLIB IINOHA,

npummmaeres R yps0 = 0,15 MITa.
Tabanua 2.16

KoxphHuneRTEL NOJaTIHEOCTH CTEPRHEH

Koaddwmument &
Bua camei TIPH LSHTPANLHOM | CHGATHH C
CHATHH HaruboM
1 Taoams, wypyne: 1 B2
104° T
2 CransHule UHIHHAPHYECKHS HATETH:
a) auameTpoM < s TONUHHE COeTHHAEMEIX JEMEHTOB 1 18
5d 254"
) guameTpoM > /s TONMHE! COSIHRAEMELX MIEMEHTOR 15 &
ad ad
3 BrneeHHRe CTEPHHH H3 apMaTypsl A400-A600 ] ]
104? sd?
4 [lyGoBsie UHTHHAPHYECKHE HATETH | 1.5
d &
3 MyGoskie NNACTHHYATEIE HATEAH = 1,4
E'Ell'lul
6 Knet 0 0
MMpumeyanne— Muamerpu recanefi, mrypynos, Harenefl o meneenmsy cTepornedl &, TomIHEa
MEMEHTOR &, HPHAA buq B TOMmMEE 5 niacTRANATEX Farene gomane GaITh BHpameHs! B CAHTAMETPAX.

Tatnuua 2.17
Mperennuiie THRGKOCTH CTEPHEAEH

Hanmenosanue 3neMenTOR KOHCTPYRLHI [Mpenensnan
rHOKOCTE

Paxc

|. CxaTiie nosca, oNopHLIE PACKOCE H ONOPHEIE CTORKH {lepM, KOIOHHLL 120

2. [Mpoune cEaThie WMEMEHTE heps B APYTHX CKBOIHEIX KOHCTPYKLIHH 150

3. CoxaTrie MMeMeEHTE cBA3eil 200

4. PactanyTeie nogca eps B BEPTHEAILHON NI0CKOCTH 150

5. lpoune pacT. 3NeMeHTE GEpM H IPYTHX CEEOIHEIX KOHCTPYKIING 200

Jns onop BO3AYVIIHEIX THHHA EKTPONEpe1ayH

6. OcHOBHEIE 3NEMEHTE (CTOHKH, MPHCTABKH, ONOPHEIE PACKOCE ) 150

7. llpoune aneMenTsl 175

8. Caaan 200
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Tadnuna 2.18

MogaTaHBOCTL COETHHEHHEH

Bua coennnenns

Jedopranig

COCOHHCHHA, MM

CoenHHenne:

- Ha NODOBLEIX BPYOKAX H TOPEL B TOPEL

= B MPHMLIKAHHAX MOMEPeK BOTOKOH

- HA HArendx BCeX BHIOR
- Ha METATHYECKHX 3y0uaTwx nuactunax (M3I1)

=Ha CTERHAX,

CIIa4yHBAHHA

BEICCHHEBIX NEPNEHAHEYITAPHO

= Hd HAKTOHHD BENCEHHRIX CTER®HAX

= B KNEEBELIX COCIHHEHHAX

1,5
3
2
1.5
1.5

MNOCKOCTH

Tadnuua 2.19

Pacuernas mecyvian cnocodHOCTE HHIHHIPHYECKHX HATe el

Cxenl Hanpawennoe cocTosHHe PacueTnas necymas cnocobHOCTE
COETHHEHHH COSTHHEHHS T na ogun WOE CTIAYHBAHHA
{ycnosneii cpez) , kH
rBO3aA, cTansHoro, | aybosoro
AMIOMHHHEROTD, Harens
CTERNOMIACTHEOROT
0 HArena
. Cummerpuunsie | a) CyaTHe B CpeIHHX MIEMEHTAX 0, 5cd 0,3 cd
COeIHHEHHA &) CumaTHe B KpailHHX MMeMEHTAX
0.8 ad 0.5 ad
2. HecummeTpud- | a) CMaTHE BO BCEX WIEMEHTAX 0,55 cd 0,3 cd
HEIE COEIHHEHHA PABHOI TOMIIHHEL A TAKKE B Gonee
TONCTRIX JIEMENTAX OAHOCPEIHEIX
COETHHEHHT
o) CuaTie B GONee TONCTLIX 0.4 cd 0.2 cd
CPeIHHX WIEMEHTAX JBYXCPEeIHbIX
coeguHenni npu a<0.5 c
B) Cyvarne B Donee TOHKHX 1,2 ad 0,75 ad
Kpailuux wementax npu a=(,35 ¢
r} Cuarne B Donee TOHKHX 1,5k,ad 1.5k,ad
WIEMEHTAX OJIHOCPETHBIX
COETHHEHH H B KPailHux
anemeHTax npu c>a>0 315 c
3. Cumametprunsie | a) Harnd reoins 3,1d°+0,012a", -
H HECHMMETPH= no ne Gonee 5d°
HEIE COEIHHEHNA o) Harnd narens wa cramm C 3823 2,2d3+ﬂ,ﬂ25a3_ HO HE | =
oaee 3,1d°
g} Harnd narens w3 amoMHHHEBOTD 2d1+D,DESa:._ HO HE
cnmasa J16-T fomee 2.2 d* -
r} Hsrut warens us 1,8d7+0,0254",
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crexnonnacTura Al-4C Ho He Gonee 2 2d° -
1) HaruG narens u3 apesecHo- d]+ﬂ,l]25;13, HO HE
caopcroro nnacruga JCTIE Domee 1._5|:1I
e) Harut ngyGosoro narens 0,554+
5 +0,025a7,
HO He Donee
0,8d°
4. Topueskie Harub narens w3 crann C235 )
COENHHEHHA C apmaryvpi A240 (R, =440 MIla)
METANTHYECKOH
HAKTANKOI C 2d? -
HECTKHM
KperieHHeM
Harenei
Mpameuanun

1. B Tannue: «cy» — TOMIANA CPETHEX WIEMEHTOR, 4 TAKKE PABHLIX N0 TONIIMHEE WITH Gonee
TONCTHIX WEMEHTOB OIHOCPEIHEIX COSTHHENHI, #as — TONIHHA KPaiHAX WEMEHTOR, 4 TakKe
Donee TOHKHX JEMENTOB OHOCPEIHEIX COSAHHEHMI, «iy — IHAMETP HArenA; BCE pa3MEps!
MPHBEIEHEI B CAHTHMETPAX.
2. PacueTHyio HECYUIYIO CNOCODHOCTE HAMGAA B ABYXCPEIHEIX HECHMMETPHYHEIX COEIHHEHHAX
MPH HEOAHHAKOBOH TOMIIIHHE YIEMEHTOR ClIEIyeT ONpelesTh C YHEeTOM CIeIVIILero:
) pacueTHYI0 HECYLIYIO CIOCOGHOCTE HATENS H3 YCAOBHS CMATHS B CPeIHEM IIeMeHTe
TONMIIHHOH #cH TPH MPOMEXYTOUHRX THAYSHHAX «a» Mesay «c» 1«0, 5c» cnenyver onpelenaTs
HHTEPIONALHEH ME¥TY IHAYEHHAMH N0 OYHETY 2a 1 20 vacTosmed Tabnnmes;
©) npH ToNILMHE KPAITHKX WIEMEHTOBR #a% > ¢C¥» PACUETHYIO HECYILYIO CHOCO0HOCTE HArens
CNEAYET ONpelenaTh W3 YCIOBHA CMATHA B KPailHHX WEMEHTAX N0 MYHKTY 2a HacTosmeil Tabamisl
€ 3AMEHOH «cp» Ha @]
B) OpH ONpejeieHHil pacueTHoN Hecyuled cnocolHOCTH M3 yenoauil nirmba narens ToNmuHyY
KpaiHero WieMeHTa #ds B MYHKTe 3 TabaHuL cleQyeT NpHHAMATE He Gonee «il, fics.
3. 3naqenns xoxjupuuHenTa &y 18 ONPeaeneHHA PacteTHOH Hecyel cnocobHOCTH NpH
CMSTHH B f05ee TOHKHX JeMENTAX 0HOCPeIHLIX COSAHHEHHH NPH «cy = waw = «l), 3cs
NpHBEIEHEl B Tabamme 20,
4. PacueTnyio Hecyuyio cnocodHOCTE HAMENS B PACCMATPHBAEMOM IIBE CHETYET NPHHHMATE
PABHOI MEHEIIEMY H3 BCEX THAYEHH, NOTYUSHHEIN M0 (ROPMYIaM JaHHOH TADNHIEL
5. Pacuer HarenkHEIX COEIHHEHHH HA CKANMMBAHHE MPOHIBOINTE HE CNIEIYET, ECAH BRIMOMHEHE
YCIOEHS PACCTAHOBKM Hareneil B cooTBeTcTRHM ¢ 6.18 0 6.22,
6. HduaveTp Harens «ds cAeIyeT HAZHAMATE H3 YCIOBHA HAHDONEe MOMHOTD HCIOIILIOBAHKA ero
HECYIeH cnocofHoCTH no HIrngy.
7. Uncno nareneii i, B COEIHHEHHH CNEAYET ONPeJenaTh mo fopsyne:
n, = —=>2

Ty,
rge N — pacuernoe ycunue; T — HAHMEHLILIAS PACUETHAS HECYIIAS cHoCcoGHOCTE, HAHAEHHAA 10
JropMyITaM HACTOAWIEH TAOMHILL Ny, — YHCIO PACYETHLIX MIBOE OHOTO HATENA.
8. B coeaMneHHAx YHCAD Harened JomaHo OuThL He Menee 2. Hekmouente MOTYT COCTABIATE
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HATEIH, YCTAHARTHEASMEIE KOHCTPYKTHEHO (HAMPHMEP, HA OepHOI COOPKH H MOHTRAA).

9. Jina reo3geil, yCTAHOBIEHHBIX B TIPEIBAPHTENRHO PACCBEPISHHEIE OTBEPCTHA JHAMETPOM,
PaBHEIM ITHAMETPY FBO3IA, HECYIIAA COOCODHOCTE N0 HITHDY ONpefenseTcs KaK N8 Harens
w3 cramm C235.

Tabmiua 2.20
KowpduuuenTt yraa cMAaTHSA
¥ron, rpan Koadwpuumnent x,
ANA CTANLHEIX, ATIOMHHHEBRIX H CTEKNOMNACTHEOBLIX HAEAEi s
AHAMETPOM, MM AyGORLIX
12 16 20 .l | HaremeH
3 0.95 09 0.9 0.9 1
60 0,75 0.7 0,65 0.6 0.8
90 0,7 0.6 0,55 0.5 0,7

Tadmuua 2.21

Hareaemnie CHEJHHEHNHA HA BEKIACCHHEIX CTEPARNAEX JePeBHHHEIX HDIIETIIIFHI.IHI‘i

Cxemu
COeTHHE M

HEHFE}I{EE! HOE COCTOAHNHE
COCOHHCHHA

Pacuernas necyman cnocobHOCTE
T Ha OIHH OB CNNaYHEAHHA
{ycnoBHbil cpes) , kH

. Commerpiunsie | a) CMATHE B CPeaniX MIeMEHTaX 0,75cd,
COSTHHEHHH 6) CuATHE B KPailHHX 1EMEHTAX 1. 2ady
2. Hecummerpu- | a) CMATHE BO BCEX WIEMEHTAX 0,53cd;
HEIE COEIHHEHHS PaBHOH TONIIHALL, A Takke B Gonee

TONCTRIX ATEMEHTAX OIHOCPEIHEIX

COeTHHEHHH

G) CuaTHe B Gonee TONCTLIX 0,38cdy

CRETHHXY WIEMEHTAX IRYXCPEIHEIX

coeauaeHni npu a<0.5 ¢

E) CMATHE B DONEe TOHKHX 0.8 ady

Kpailnnx aneMenTax npa a=0,35 ¢
r} Cuarwe B Gones TOHKHX
MEMEHTAX 0JHOCPE3IHBIX
COEIHHEHHIT H B KpailHnx
weMenTax mp c=a=035 ¢

1,5k, ad,

3. CuMMeTpHIHEE

H HECHMMETPHY=
HBIC COCIHHECHHA

a) Harud narens n3 apMaryp
A300
&) Harub uarens w3 apMaTypi
A400

2.5 d2+l]_{!l251"'!__ HO He Oonee 3,"5'1‘.1':I

3, Idzﬂ,ﬂlilf. so ne Gonee 4,54

Mpumeuannn.

l. B Tabanue NPHBEIEHE CIIEIVHOLIIHE oDozHAYEHHE: ¢ — TOIIHHA CPEOinX JNEMEHTOR, 8 TAKME
PABHEIX 0 TOTHIHEE HITH Gones TOMCTHX YIEMEHTOR OIHOCPEIHLIK COSAHHEHHH; 8 — TONIIHHA

Kpﬂﬁ]l]-il MIEMCHTORB, 4 TakK#e fonee TOHKHY WEMEHTOR OAHOCPEINRX CDE_’_'I,H!!E}II'I]:.I', d—HoMHHATE-

HEIH JAHAMETD BENCCHAOTD Harena; liu. = AHAMETP OTBEPCTHA, BCC PpaiMEphl BRIPAECHE] B CAHTH=

METpax.
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2. Cw. npumeuanng 2=4. T u & k Tatimae 1.19

3. Pacuer HarensHeIX cOEIHHEHHH HA CRATMBAHKE NPOHIBOIHTE HE CNEIYET, SCIH BRIMOIHEHE
CHSAVIOUIHE YCIOBHAT PACCTOAHHE MERIY OCAMM BENISEHHEX Hareneid MpH HX PacCcTAHOBKE CIEAVET
NPHHHMATE BIONE BOTOKOH JPEBECHHE — 5 He Menee 8dy, nonepex Bonokon — Sp He Menee 3dgu
OT KpOMKH 2esMenTa — 5; #e menee 3dp. [Ipn maxsmaTtnoil paccTanoske narenel MHHHMANLHEIE

paccTosuna 5,=5; = 3d,

Tabnnna2 22
[laorHocTs ApeRecHNLI H APERECHBIX MATEPHAIOB
[Mopoaa apesecHHs [TnoTHOCTE ApeBECHHLL, KT/M3, B KOHCTPYKIHAX N8 YCIOBHI
IKCIUTYATALHA 0o Tabnmme |
1A, lu2 ipd

XEOIHEIE THCTEEHHHLA,

COCHA, ek, KEAP, THXTA 650 200

Teepasle THCTBEHHEIE: Y0, 500 600

DOepesa, Oyvk, 9ceHk, KISH,

rpab, aKaUHA, B3 H HILM T00 8OO

Markne THCTREHHBIE: OCHHA, 500 600

TONOL, GAEXA, THIA

Tabmuua 2.23
Kovpduunentea k, n k, an8 cocrapneix daaok

Koodwpmment | Uneno cnoes | 3nauenne koypdmunenta ana pacyera narnfaeMeix
B WIEMEHTE COCTABHEIX AMEMEHTOB NMPH NPOIeTax, M
2 4 G 9 u Gonee
kw 2 0,7 0,83 0.9 0.9
0,6 0.8 085 (09
10 0.4 0.7 0.8 0.85
bose 2 0.45 0.65 075 (08
0,25 0.5 0.6 0.7
10 0,07 0,2 0.3 0.4

[Mpumeuvanns .

1. [lns opoMexyTouHEX 3HAYSHHI BeIHUHHEL PONeTa H YHena cnoes kovdupuume
OOpelensoTc] HHTepIoaguHeil.

2 . lIna cocTaBHRIX GATOK HA HAKIOHHD BEIEEHHEIX CBAISX NPH YHCIE cnoes He Gonee 4,

HEIABHCHMO OT OpoteTa, cnegyeT npauusats kw =095 kx =09.

30



Omnpenenenne npornbos

Tabmuua 224

Onementrl koHcTpykumil | [Mpegsasnsemue | Beprukansune Harpyakwn ans
TpeGoBaHHA TpeaenLHEIE onpegencHis
NpoTHOL! BEPTHEANEHEIX

nporubor

|. Banku kpanoBex myTeil

NOAMOCTORLIE H

NOABECHEIE KPaHLL, Ju

YIpaRngeMEie:

C MOJA3, B TOM YHCOE Texnonornveckne O oaHore Kpaia

1250

Telkpeprl (TanH)

"3 kabune np rpynnax | duanonoradeckne

pexHMOB paboThl i

(mo NOCT 25546): TEXHOIOIHYECKHE

1K-6K {400 To we

TK {1500 4

BK {1600 =

2. banku, epMel, pHrenH,

TPOTOHEL, TUTHTEL,

HACTHIE { BKTIOHAN

nonepeqnkie pefpa miHT

H HACTHIIOER)

a) NOKPRITHIT H JCTeTHRD- [MocToanane 0

TEPEKPEITHIH, OTKPLITLIX MCHXOMOTHYECKHE IUTHTETBHEIE

g obzopa,

HpPH TMPOJIETE |, M:

=1 1120

=3 11150

=6 {1200

1=24 (12) i/250

I = 36(24) 11300

0) NOKPRITHIT | Kouctpykrusnse | [puaamalorca [IpuBogsume &

MEPEKPLITHIH TIPH B COOTBETCTEHH YMEHBILIEHHIO Ta30pa

HATHYHH EPETOPOI0K c npHnowenneM E.1 | Meay HecyllHMH

01 HHMH WIEMEHTAMH
KOHCTPYKLHE 1
NEPEropoIKAMH,
PACHOIOKEHHEIMHA
Mo WIEMEHTAMH
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B} MOKPEITHH H
NEPEKPLEITHI TpH
HATHYHH Ha HHX
WIEMEHTOR,
NOIBEPHEHHEIX
pacTpecKHBANHID
(CTHHEK, NOJIDE,

MEPeropoIoK)

To e

{1150

JeiicTeyomue nocne
BEINONHEHHS
NEPEropojok, NeNnos,
CTHHEK

) MOKPLITHE |
NEPEKPEITHI NPH
HATHYHH Tenkjpepor
(Tanei), NoJEecHLIX

KPaioB, YIPasnaeMBIx:

C nmomaa

Texnomoruueckne

HIIH {&lﬁl! BIIEE H3
mmyx) 4300

Bpemennne, c
YHETOM HATPYIKH OT
OJIHOTD KpaHa HIH

Tenkipepa (Tamu) Ha
OJHOM TYTH

H3 ka0 uzMonornyecKkue | WM (MEeHRIIEE W3 OT oanoro Kpaxa
ABYX) § 1400 HITH Tenkifepa (TamH)

HA OJHOM NYTH

) NEPEEPETHIL, DI HOTOTHYECKHE ; 0,7 nomuLx

NOJABEPAHEHHEIX H £i 30 HOPMATHBHEIX

AeHCTRHIO TEXHOIOrHYECKHE IHAYEHHA

NepeMeLAEMBIX TPYI0RE, BpEMEHHEIX

MATEPHATOR, YII0B H HATPY3I0K HIH

WIEMEHTOE 0O0pYI0EAHHA HArPYIKH OT OJHOTO

H APYTHX NOJEHAHLIX norpyiunka (fonee

HATPY30K (B TOM 4HCIE HeQArOnpHATHOE W3

npy Ge3penscoBOM ABYX)

HANOTEHOM TPAHCTIOPTE)

HATPY3I0K OT PelkCoBOTO

TPaHCIopTa:

VIKOKOIEHHOro 1 1400 Ot oaHOro cocTaga
BArOHOE | HIH OHOH
HATOTEHOH
MAITHHE ) Ha OZHOM
MyTH

HPOKOKOISHHOTD /500 To we
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3. DneMeNTR TecTHHL FCTETHED= Te ®e, uTo M B nO3IMIHA 2a

(Mapim, nIomAIKH, NCHXOIOTHYECKHe
KOCOVpE), fankoHos,
IO

dmanonornyeckne | Onpenenstores B coorBeTcTEHl ¢ E.2.2
4. [lauTe! nepexprITHIL, To xe 0,7 mm CocpeaoTouennas
NECTHHYHEIE MaPIH H narpyixa | kH
NIIOMAIKH, TPorHby B CEpE/IHHE NPONeTa

KOTOPRX HE
NPENATCTEYIOT CMEEHEIE

WIEMEHTEI

5. Mepemururn n Konctpykrususe | /200 [Ipusoasmume
HARECHLIE CTEHORKIE K YMEHBIIEHHID
naHenH HaJ OKOHHEIMH H 1a30pa MEKLY
ABEPHEIMH TIPOEMAMH HECYILHMH
(purens n NporoHsl IEMEHTAMH H
OCTEKITEHHS ) OKOHHEIM HITH

JABEPHEIM

FAMOIHEHHCM,
PacnoIOHEEHHEIM

nog aMeMeHTaAMH

FCTETHED= Te ®e, urTo ¥ B nOIMLHHA 2a
MCHXOIOTHYSCKHE

Odoipavenna, npunaTeie 8 Tadanme E.1: — pacueTHiil nponeT MeMeHTa KOHCTPYRIHH, —
mar 6anok HaK epM, K KOTOPRIM KPENATCA NOABECHEE KPAHOBRIE MYTH.
[Mpsneqana.
1. JIns KoHCONH coedyer MpHHEMATE YIBOSHHRIT e BRIIET.
2. JIns npoMesyTOYHELY IHA9EHHE B N03HIHN 2a npefenkHee nporibsl cleayer onpeieisTs
muHeiisol HTeprondupedl, yauTeieas tpebopanns ELT npunosenns E.
3. B noonmin a nndpel, VEAIAHHEE B CKoGKAX, CIEAVET NPHAHMATE NPH BLICOTE NOMEmEHNT 10
B M BETHOYHTENRHO.
4. OcodeHHOCTH BEMHCISHAA Oporufos no noddums 2r yekatanu & E1.R npunosenns E.
5. [lps orpasid9eHns NPOrHbos *}CTETHEO-MCHXOA0THYECKHME TPeboBaHRaMH JOMYCKAETCH
MPOIET NPHHHMATE PABHEIM PACCTORHHED MEKTY BHVTPEHHHMH NOBEPXHOCTAMH HECYIIHX
CTEH (IWIH KOTIDHH),
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Tabmaua 2.25

Jannnie 448 pacyera CRATLIX, HITNOAEMBIX H CRATO-HITHOAEMBIX WIEMEHTOR
3navenne kodddunnenta ki, yIATLHBAIOIETD NEPEMEHHOCTE BRICOTH CEYEHHA, 1A pacye-

TOE Ha YCTOHUHBOCTE NIOCKOH hopMEl AehOopMHPOBAHHE HIrHOAEMEIX JIEMEHTOR NPHHAMAKTCH

no TabaMie:

Hopua IMOPU MOM2HTOR

Kospdoaumenr &

MM JAKPEMIEHI TANRED
M0 koEIAW YaacTil

TP BAKPETEIEIT 0 KOATIM | N
AcTATyTOH oT MoverTa A kDo

| x
1 1
1, |
' | _l-L-L = 1,13-0,13a 1,13=0,13a

i Dsasl 0sas]

Ty A
| | 113-ax(0,1240,02a) 1,13 = » (0,12 + 0,020)
T 2<as<0 2<e<0
i "ﬁ'

I |l T 135-035a 1,35 -035a
zr r D<as<] 0<a<l
[-] P

T i~ 1
ﬁ{ e T x 1,35-035a 43 +a)
~15as0 —1<e<0
l
W—L J’y" P o
1,35 + 1,45(cil,) 1,35+ 03(c/l)
1,/2 c
FEENRRERENENEEND x 1.75-0752 312 +a)
ﬁr / | 0zazl 0Dzasl
u L
= 1,75-0.75a M2+a)
-l<a<d =2<g<0
i {,
X 254 23
"ﬂ
’ ]
. || 113-ax=(14+1,270) 1,13 =@ = (0.57 + 0,20)
'g/ f -"W ~12az0 =1=2e=0
-]
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Juauenne xoyhduunenta koxN 18 pacyeTa cmaTRIX M CIKATO-HErHOAEMEIX JIEMEHTOR C TIEpeMaH-
HOH BRICOTOMH H MOCTOAHHON MHPHHE cevenna npHHIMaeTes no Tabnune 2.25 (npojomkenne):

Yenonua
ONHPAHHA IMEMEHTOR

kax npH npoBEpRe

JNeMEHTOR
NPAMOVTONEHOTD CEYEHHA

i
s
e

JMeMeHTOR JBVTAEPOBOTD H
KOpOGYaTOro ceveHnil
€ NOCTOAHHOH BRICOTOH NOACOR

¥
=

B I0CKOCTH WE

B MIOCKOCTH XZ

B ILHOCKOCTH Y2 | B IOCKOCTH X2

(0.4+0,65) p

0.4+0.6p

0,07+0.93p

0L66-+H0. 340

0. 35+H0L650 1

Fuavenns KodpduureHToR Ky 118 PACYETOR HA YCTOHYHBOCTE MNOCKOI GopMul nedopMapoBaHia
CHRATO-HITHOAEMEIX JNEMEHTOR © [IEPEMEHHON BRICOTOH M NOCTOAHHON IHPHHOH CeYeHHSA
NPHHHMAIOTCA no Tadmaue 225 (npoaomxenyte TabnHIL):

krs
DOPMEL IMOPET MOMEHTOR I.IA:J:J_&E qg@
x|
12 12
e B B
) = Y i
o 3 -
1
E — 1
3 3 a3 “
-'='-I_.|._|__LLL J’_V ¥ 1 |
1,02 E [ Bzuur_ ﬂa-mr;,
= po pr
Iy
= x 154
] B 1
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Inavenns koadupaupenTor K M © QNA BRMHCIEHHA NPOrHDOE 0anoK © YYETOM MEpPeMEHHOCTH
cegennd B aedopuannil caeura npHEAMATE no Tabmuoe 2.25 (oxkonuanie TafnMieE )

ITone- Pacuernan cxema k e
pEHHOE
CEHCHHE
Ganku
Tpaso- | M " M
yroaemoe| | | :E‘j P 0
Ll I ——
16,4+7,6p
g e | P 0,23+0,77 SR
iT "I: i ';E ﬂ
» }_f—-b_.'t , [45 — 2401 — p) + 38«
e T | i 0.5a+ (1 - 0,5a)p " 1
3_4a?
» OO T |
—— 0,15 +0,85p 154 +3,8p
ir + i f
IsyTan- q
poBoe h-—r--‘__'_'_-____ﬂ!‘:-_-“'—"—-—q 0,4 + 0,60 (453 + 6,9y
&l T i ?
IMpano-
ot o B24+24]1 - g
YTONLHOE ph-fij'_'_'_-_i - 0,23 +0,77p + 8.2+ 2.4( :3'}1 +3,8B]x
;:I +0,60(1~ ) N W
i [2 + u}[l - u]
To e q
= 0,35 + 0,650 4+ 2,68
sl T 1 )
IMpEMe9andHe—y—0THOUWEHHS MAGIIATH MOSCOR K MUIOMAIN CTEHER MBYTARpOROE Ganki (BLICOTA CTEHKH
NpHHMMASTCS MERTY LEHTPAMI TRHMECTH NOACOR),
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IMpuaoxenne 3

Tabmuua 3.1
CopramMeHT nuaoMaTepHanoe XeolHuX nopoa no NOCT 2445-80*
Tomuuxa, Inpuua, Mm
MM peKOMEHIyeMan AOMYyCKAEMAn
16 75 100 125 150 - - = -
19 73 100 125 150 173 - - - -
22 13 100 125 150 175 200 225 - -
25 75 100 125 150 175 200 225 250 -
32 75 100 125 150 175 200 225 250 | 275
40 75 100 125 150 LTS 200 225 250 | 275
44 75 100 125 150 175 200 25 250 | 275
50 75 100 125 150 175 200 225 250 | 275
60 13 100 125 150 'S 200 225 250 | 275
75 13 100 125 150 175 200 225 250 | 275
100 = 100 125 150 175 200 225 250 | 275
125 - - 125 150 175 200 225 250 -
150 - - - 150 E'7S 200 225 250 -
175 - - - - 175 200 225 250 -
200 - - - - - 200 225 250 -
250 - - - - - - - 250 -
Tatmuma 3.2
Pexomenayembie THaMeTpil Goaros no DOCT 1759.0-87
d (anameTp), My 8 10 12 16 20 24 27 30 36
Mnowaas verto, cm- | 035 [ 0,55 | 0.74 141 | 218 316 |418 |506 |744
Mnowaas Gpyrro, em | 0.5 078 (1,13 2,01 (314 |452 (572 |7.06 |10,17
Tatmuuna 3.3
Pexomenayemiie pasmepsl reozteid no NOCT 4028-63
d (ouameTp), MM 3 3.5 4 4.5 5 55 f
| {(anuma), Mm 70,80 8090 | 100:110 125 150 175 200
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