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1. OBLUME CBEOAEHUA

HaHHasa VHCTpyKumMs pacnpocTpaHseTca ToNbKo Ha u3genus pupmel Lammin Betoni Oy
- 6nokn EMH-350 n LL-400. Mpn npom3BoACTBE, KOHTPOSIE Ka4YecTBa U UCMNbITAHUAX CO-
onopatotca TpeboBaHus ctaHgapToB PunnsaHamm SFS 5212, SFS 5213 n SFS 5692.
KavecTtBo npoaykuumn koHTponupyetca SFS-Inspecta Sertifiointi Oy.

2. CBOMCTBA BJIOKOB

CteHoBble 6rokm Lammi nmetot pasmepbl 600x350x200 mm (Puc.1) unmn 600x400x200
MM 1 Becat 25 - 30 kr. CteHoBble OOk NpeacTaBnalT coboON Tak HasblBaeMble COH-
ABWNY-BMIOKM N COCTOAT U3 MYCTOTHbIX 6ETOHHbLIX 060sioyek (2x116 MM) U BHYTPEHHEro
cnos Tennonsonauumn (118 mm nnmn 167 mm). beToHHbIE 060N0YKM 1 TENNON3ONSALMOHHANA

BCTaBKa COeUNHAIOTCA BLUWNIM.
/. ' /
’ | / // "
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350/400 YIrNOBOW YIMOBOW TOPLIEBOW 2/3 1/3
600x350x200 550x350x200 550x350x200 600x350x200 400x350x200 200x350x200
600x400x200 600x400x200 600x400x200 600x400x200 400x400x200 200x400x200

29 kr 28 kr 28 Kkr 30 kr 19 kr 10 kr

Puc. 1. CmeHossie 6roku Lammi. Yenoesie 6510ku nepegopadyusaromcs 8 HyXXHOM HarpasneHuu.
LpobHbie 6r10Ku ebinonHaomes dnuHol 600 Mm u Ha cmpodnnouw,adke pacrnuuearomcs

CteHoBble 6510k Lammi M3rotaeBnmBatoTCA U3 MOPO30CTOMKOWN KEeCTKON 6GeTOHHON Mac-
cbl. MpoyHocTb GeToHHOM Macchl 30 MH/M?. Tennousonsiumst - Neopor. B kavectse
3anonHuTenst B 6eTOHHOM Macce UCMNOoNb3yeTcsl KePaM3UTOBbI PaBUN, YMEHbLLAKLLNIA
Bec 6510koB. B Tabnuue 1 npeacraBneHbl CBOMCTBA CTEHOBbLIX ONOKOB.



Tabrnuuya 1. Ceolicmea cmeHo8bix br1oKo8

Pacxop 6nokos 8.33 wr./m2
Pacxop 6eToHa 125 n/m?
BeToH 3aMoHONMMUYMBaHMSA
NPOYHOCTb K 30-2 (B25)
NnacTUYHOCTb 0...1 sVb+
pasmep rpaHyn max 8-16 mm
Apmatypa A500 HW (A500C)
Bec cTeHbl 530 Kkr/m2
Koad. Tennonposog. 0,251 0,17 BT/M2rpap,.
3Bykom3onauus Rw 51 ob
MpoTtnBonoxapHble ceonctea | Knacc A

3. PASMEPHAA CUCTEMA

Mpn NpoeKkTpoBaHNN CTEH N3 CTEHOBbLIX BSIOKOB Lammi NCNonb3yT MOLYSIbHOE 13-
mMepeHue. OceBble NUHUK pacnoriaralTcs BCerga Ha HapyXHOWM UMW BHYTPEHHEN
cTopoHe cTeHbl. CTeHa U3 TennobnokoB paccuuTbiBaeTca moaynsamu 2M (200
MM) B BepTUKaribHOM U FOPM3OHTaNIbHOM HanpaBJfiIeHUAX, TaKXXe KaK M LWMPUHa U
pacnonoxeHue NnpoémoB. PacnonoxeHue kpas Npoéma OT BHYTPEHHErO yrra Toxe
KpaTHO 2M. lNepeBsaska knagku paBHa 2M. 3gaHue, No Mepe BO3MOXHOCTU, U3Mepsi-
etca moaynamm 2M c uenbl MUHMMKU3aUMKM paspe3aHusi BIIOKOB BO BpeMsl CTPOu-
TenbctBa. Ha Pnc.2 nokasaHo pacrnonoxeHue cTeHbl OTHOCUTENBHO OCEBOW NTNHUMN.

B nepneHauKynsipHbIX CTeHax, BbliNonHsAeMbIX n3 6nokos EMH-350 pasmepHas cuc-
Tema He cooTBeTcTBYET 2M-MO4ynio U3-3a HECUMMETPUYHOCTN POPMBbI.

Fopu3oHTanbHble pa3Mepbl ABEPHbIX U OKOHHbIX KOPOOOK AOSXKHbl ObITb
nx200-20 mm, a BepTUKanbHble pasmMmepbl NX200-30 mm

®

O

Puc.2 PacrnionoxeHue cmeHbl 0mHOcUMmMesibHO ocesol fUHUU.
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4. OCHOBHbIE NMNOJNTIOXEHUA PACYETA

MpoekTnpoBaHne mM3 6nokoB Lammi OCHOBAHO Ha npegenie NPOYHOCTU U npegene
Aedopmauunn Teopum ynpyroctn. B pacyeTe Mcnosib3ytoTca HOMUHalbHbIE pa3Mepsbl.
B nonepeyHbix ceveHnsax 6epytca BO BHUMaHNE TONbKO MOHOSIUTHbIE YAaCTWU CTEHbI C
NOHMXaLWMMK KoadbprumeHTamu.

CteHa 13 BnokoB paccymTbiBaeTCA OTAENbHO Kak Ha BepTuKanbHble, Tak U Ha ropu-
30HTalbHbIE Harpy3k1 N UX OAHOBPEMEHHOE BO34eNCTBME. TaKkke BbIMOMHAETCS Npo-
BEpKa HecyLlen CNocoOBHOCTM CTEHbI HAa BO3AENCTBME CHETOBOM M BETPOBOW HArpy3ok
Ha OCHOBE AEeNCTBYIOLLNX HOPM NPOEKTUPOBaHUS.

B cTeHe, BbinONHEHHOM 13 6510k0B, 06€ NOMNOBUHbLI CTEHBI pa60Ta+0T BMeCTE KaK He-

cyllast KOHCTpyKums. Msonsumsa nepedaeT YacTb ropu3oHTaNbHOM Harpy3km Ha BHYT-
PEHHIOK YacCTb KOHCTPYKLMM.

5. HATPY3KH

Harpyskn, gencTBylowimMe Ha CTeHy, onpeaensatTcs CorfacHo HopMam NpPoOeKTUpo-
BaHWs. Harpysku, BOCNpUHUMaeEMble CTEHOMN B BEPXHEN YaCTU OT Harpy3oK Hapyx-
HOW N BHYTPEHHEN YacTen MOryT paccMaTpuBaTbCs Kak LeHTpanbHO4eNCTBYoLWas
paBHOOENCTBYHOLLAS B HUXKHEN YaCTU CTEHbI.

6. MATEPUAJIbl U PACYHETHbIE COMNMPOTUBJIEHUA

B Tabnuuax 2 n 3 npeacrasreHbl cBONCTBa 6ETOHOB 1 apMaTypHOW cTanu

Tabnuya 2. PacuemHbie conpomusneHusi bemoHa

BeTtoH
onok B25
3aMOHONMYnBaHne B25
ConpoTuBneHue cxaTtuto
HOopMaTMBHOE
pacyeTHoe fee=0,6 K 18 MlMa
fed 9 Mlla
ConpoTuBnEHNE pPaCTSKEHMUIO
HOpPMaTUBHOE f.u=0,15K*" 1,45 MMa
pacyeTHoe ferd
0,72 MlMa
Koadp. ynpyroctu E. 27400 MlMa
Koadh. HagexHocTH g 2,0

Tabnuya 3. PacyemHble conpomusrieHusi cmarnu

Apmartypa A 500 C
HopmatuneHoe fuk 500 Mla
PacyeTHoe fyd 417 Mlla
Koadp.ynpyroctu Es 200000 MIla
Koadh. HagexHocTn |l g 1,2
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7. PACHET CTEHbI HA BEPTUKAJIbHYIO HAITPY3KH

7.1 BepTukanbHasa Harpy3ka 6e3 ropusoHTanbHOM Harpy3Kku

CTeHa paccuntbiBaeTcs N0 MeToay NpeAenbHbIX HanpsKeHUR. Minu TonNbKo BHYTPEH-
HAS YacTb MM 0be 4acTu CTeHbl paboTarT Kak KOHCTPYKLMS, BOCMPU-HUMatoLLLas
BEepPTMKarbHY Harpysky.

o2 [

Puc. 3. Cmamu4deckasi Modesib CmeHb! U 3KCcueHmpucumem eemeKaanoU Haespy3KuU

Mpun onepTbiX BEPXHEM M HKHEM KOHLIAX CTEHbI U NpU OAEACTBUM BEPTUKaANbHOM Ha-
rpy3ku B OAHOWM UNun B 06enx 4acTax CTeHbl pacyeTHasi AnvHa CTepXXHS onpegensieT-
csl:

=k.-L

c c

roe L — cBoboHas BbicoTa CTEHbI
kc — n3 Tabnuubi 4.

BepTukanbHas KOHCTPYKLMSA MOXET paccMaTpMBaTbCA Kak AOCTATOYHO XecTkasa ans
Ornopbl CTEHbI €CNn ee pasmep, NepneHaANKYNApHbIN NOBEPXHOCTU CTEHbI HE MeHbLUEe
ho > 2,5 h = 360 MM, rae h — pacyeTHas TOSMLWMUHA CTEHbI, NONyYeHHas 13 NpuBeaeH-
HOW HWXKe hopMyribl.

Ecnn paccmMmaTpuBaTb HaCTh CTE€Hbl KaK CBA3aHHYKO KOHCTPYKUMKO nMocpeacTtBoM Tern-

nousonaumm n pabortaroLlme COBMECTHO, TO MOXHO TOSMLWMHY CTEHbl, NpeacTaBneH-
Hyto B Tabnuue 4 onpeaenutb No oopmyne:

h=3/h’ +h} =141 yum

roe hy =113 mm 1 hy, = 113 MM - TONWMHBI 000N0Y€EK CTEHBI.



Tabnuya 4. KoagpbgbuyueHm k.
b b
T ) ‘[**T“F****j‘
[ [
H N
L ! 1
o gL Do ____/
=g i
JIBe ornopsl OnHa ornopa
b/L b/h <30 b/h <15
(b<4,2m) (b<2,1m)
0,3 0,2 0,5
0,5 0,3 0,7
0,7 0,5 0,8
10 0,6 0,9
15 0,8 1,0
2,0 0,9 1,0
>2,0 1,0 1,0

Pasmep b — cBobogHoe paccTosiHe Mexay ONOPHbLIMU KOHCTPYKLMAMU (OBE Onopbl)
nnn ceobogHoe paccTosiHue OT onopbl A0 Kpas cTeHbl (ogHa onopa). Paswep L —
cBobogHas BbICOTa CTEHbI.

Ecnn b/h < 30 (aBe onopsbl) unn b/h<15 (ogHa onopa), To
ke =1,0.
B pacueTte ncnonb3yetcsa pacydeTHas annHa L.

CteHa paccmaTpmBaeTcsl Kak CTEPXKEHb C LUAPHUPHBbIMK 3akpenneHnamm Ha obowmx
KOHUAX U UX nepeMeLLeHnsa orpaHuyveHbl. B pacyete yuuTbiBaeTCa 3KCLEHTPUCUTET
NPUOXEHNSA BEPTUKANbHOW Harpy3ku B BEPXHEN YACTU CTeHbI €, =10 - 35 MM u cny-
YaMHbIN 3KCLEHTPUCUTET €5 = 0,05 h = 6 MM. B HMXXHEN YacTu CTeHbl NpeanonaraeT-
Csl, YTO ycunme OencTByeT LeHTpanbHO.

Pac4yeTHbIN akcueHTpucuTeT
€d=€3+€,=0,05h+¢e,

Hecywas cnocobHOCTb CTEHbI HA BOCMPUSTME BEPTUKANbHOW Harpysku onpegensieT-
cs no chopmyne:

1—2-%d
Nuo= < 'b'hc'fcd

2
1+0,001- (Lhcj

roe:

b =1 M ANWHbI CTEHBI

he = 72 MM TonwmMHa 0gHOW YacTu CTEHbI
feq - pacyeTHoOe conpoTuBneHme 6eToHa
N¢ = b-h-fcg = 648 kH/m
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[aHHyo bopmyny MOXHO MCMNONb3oBaTh B crnydae korga Lc/h < 25. Ecnu Lc/h 6onb-
e 3TOro 3Ha4YeHusi, HecyLLyl CrnocobHOCTb cnegyeT onpenenatb 6onee TOYHbIMK

MeTodaMMu.

B cnyyae genctesusa BepTuKanbHOW Harpy3ku ¢ 3KCLLEHTPUCUTETOM €, > 25 MM, apMu-
pOBaHWe CTeHbl JOMKHO BbiTb He MeHee @ 8 wwar 400 (As = 126 mm?/m). B Tabnuuax
5 1 6 npeacTaBreHbl pacyeTHble HecyLme CNocoBHOCTM COOTBETCTBEHHO HEAPMUPO-
BaHHOW M apMUPOBaHHOM BHYTPEHHeW Yactu cTteHbl Ny, (KH/M) Ha gencteue BepTtu-
KanbHOW Harpys3ku 6e3 yyeta OeNCTBUSA rOpU3oHTanbHOM Harpy3ku. Ecnn obe vactu
CTeHbl paboTaloT Kak Hecyllas KOHCTPYKUMS, BOCNPUHUMAKOLWAA BEPTUKANbHYO Ha-
rPY3Ku, TO 3Ha4YEHNS HecyLLen cnocobHocTM Tabnuy 5 n 6 cnegyet yMHOXUTb Ha 2.

Tabnuya 5. Hecywasi cnocobHocmb N, (kH/M) HeapmupogaHHOU 8HympeHHel Yacmu CmeHb!

6e3 ydema 20pu30HmMarnbHOU Hagpy3Ku.
€, — HOpMamueHbil 3KCUeHmpucumem u eyq pacyemHbil IKcueHmpucumem.

€, (Mm) 0 5 10 15 20 25
eq (Mm) 6 11 16 21 26 31
Apmatypa
As MMM
Lc (m) Nyo kH/M
1,8 471 393 316 238 161 83
2,0 456 381 306 231 156 81
2,2 441 368 296 223 150 78
2,4 425 355 285 215 145 75
2.6 409 342 274 207 140 72
2,8 393 328 264 199 134 70
3,0 360 304 243 179 115 53
3,2 341 285 226 165 104 48
3,4 322 267 210 152 95 44
3,6 303 250 195 140 87 39

Tabnuya 6. Hecywas cnocobHocmb N, (KH/M) ueHmpansHoapmuposaHHOU 8HympeHHel Yacmu

cmeHbl be3 ydema 2opu3omalsibHOU Hagpy3sKu
€, — HOpMamueHbIl 3KCUeHmpucumem u ey pac4emubil 3KkcyeHmpucumem.

LleHTpanbHasa apmaTtypa @ 8 w 400 A, = 126 Mm?/m

€, (Mm) 0 5 10 15 20 25 30 35

eq (Mm) 6 11 16 21 26 31 36 41

L. (m) Nyo (xH/m)
1,8 476 414 340 262 199 155 126 104
2,0 460 397 326 251 189 147 120 101
2,2 442 380 310 238 177 137 112 95
2,4 425 362 293 223 165 126 103 88
2,6 409 343 275 207 152 115 94 80
2,8 393 328 264 199 139 105 85 74
3,0 364 304 243 179 127 95 78 67
3,2 344 285 226 165 116 86 70 61
3,4 324 267 210 152 106 78 64 56
3,6 304 250 195 140 97 72 58 51




4,0 267 215 163 117 81 60 49 43
4,4 235 187 141 100 69 51 41 36
4,8 207 163 122 86 59 43 35 31
52 183 143 107 75 51 37 30 26
5,6 162 127 94 65 45 33 26 23
6,0 145 113 83 58 39 28 23 21

7.2 BepTUKanbHasa u BeTPOBas Harpy3ku

B Tabnuue 7 npencraeneHa Hecywas cnoCOBHOCTb BHYTPEHHEN YacTu CTEHbl Npy OeWn-
CTBMM BepTUKanbHon Harpy3kn Ny (kH/M) ¢ 9KCUEHTPUCUTETOM U BETPOBOW HArpy3kn Qud
= 0,8 kH/M.

Tabnuua 7. Hecywas cnocobHocmb N, (kH/M) eHympeHHel Yacmu cmeHbl rnpu coeMecmHomM Oelicmeuu
eepmukarsbHOU U 8empoeoll Hagpy30K.

€, — HOpMamueHbill 3KCUeHmpuUcumem u e4 pacyemHsll SKcueHmpucumem.

Mg — MOMEHM om Oelicmeusi 8empo8oll Hagpy3Ku.

HeapmupoBanHasi cTeHa
e, (MMm) 0 5 10 15 20
eq (Mm) 6 11 16 21 26 Mud
Le (m) N, kH/m (Hwm/m)
1,8 465 386 306 225 140 0,16
2,0 448 371 294 214 127 0,20
2,2 430 356 280 201 111 0,24
2,4 412 340 265 187 82 0,29
2.6 394 323 250 172 0,34
2,8 374 305 234 153 0,39
3,0 336 274 203 0,45
3,2 311 248 173 0,51
3,4 286 220 130 0,56
3,6 258 188 0,65
IlenTpanibHoapMupoBanHasi creHa @ 8 mar 400
e(mm) | O 5 10 15 20 25 30 35
eq (Mm) 6 11 16 21 26 31 36 41 Mwd
L (m) Ny xH/m (kHm/m)
1,8 470 407 333 256 192 150 122 102 0,16
2,0 451 387 315 241 178 137 113 95 0,20
2,2 430 367 296 222 162 124 101 87 0,24
2,4 412 345 274 202 144 109 90 78 0,29
2.6 394 323 250 180 125 94 79 69 0,34
2,8 374 305 234 156 105 80 68 60 0,39
3,0 337 274 203 131 86 68 59 52 0,45
3,2 311 248 173 105 68 57 50 45 0,51




3,4 286 220 143 75 54 47 43 39 0,56
3,6 258 188 108 52 45 40 36 33 0,65
4,0 196 44 37 33 30 28 25 24 0,80
4,4 28 25 23 21 19 18 17 16 0,97
4,8 15 14 13 12 12 11 10 10 1,15

7.3 BepTukanbHasi Harpy3ska 1 usrnbarowmim MOMeHT

Mpw BO3OENCTBUM Ha CTEHY BepTUKANbHOW Harpyskn n narmbaroero MoMeHTa Hecyllas
CNocobHOCTb CTeHbI onpeaensieTcsa no dopmyne:

M
N, =N |1-2-—4—
Ng-h,

3HaveHnsa Nyg<50 kH/m npoBepstoTCs AONONHUTENBHO (NOL KPUBOM B HUXKHEN 4acTu
puc.4)

h
My <M +Ng-(8g —)

roe:
Mr = fctd WC = 0,63 KHM/M

WC — MOMEHT COnpoTMBIIEHNSA I/I3FVI6y nonepeYvyHoro ce4yeHmsa CTeHbl.

Ha Puc.4 npefcraBneHa 3aBMCUMOCTb pacyeTHOW ASiMHbl L, HeapMMPOBaHHOW CTEHbI OT
COBMECTHOI0 AENCTBUA BEPTUKANbHOW Harpy3km U MOMeHTa. Ha ropuMsoHTanbHOW OCu
nokasaHbl pacyeTHble 3Ha4YeHNa MoMeHTa My OT rOpU30HTaNIbHOW, HaNpUMep BETPOBOW,
Harpysku. [pu nonyyeHun KpuBbIX rpadpmka NPUHSATbBI BO BHUMaHMUE 3KCLLEHTPUCUTETDI
€a=h/20 n e, = 10 MM NPUNOXEHNS Harpy3kn B BEPXHEN YacTu CTeHbl. Ecnin Harpyska
AEeNCTBYeT C aKcueHTpucutetom 6onbwe 10 MM, cnefyeT yyecTb ero 3HavyeHue B pac-
yeTe nNpu onpeaeneHnn momeHTa My.

3HavyeHnsa KoMOMHaUUKM MoMeHT-BepTuKanbHas cuna (Mg, Ng) A0SKHbI BbITh B Npegenax
KpUBbIX rpadomka.

Ha Puc.5 npeacrasneHbl COOTBETCTBYHOLWME rpadnkn 3aBUCUMOCTU A4S apMUPOBaHHOM
cTeHbl. LleHTpanbHasa BepTukanbHaa apmatypa & 8 war 400.

Mpumep ncnonbsoBaHua rpacgpmkoB Puc. 4 u 5:
BbicoTa unn pacyeTHas BbicOTa CTeHbl Ly = 2,4 M. PacyeTHoe 3HavyeHne BepTUKanbHOM

Harpysku, gencreytowen Ha cteHy Ng = 100 kH/M. SKCueHTpUCUTET NPUNOXeHUs BEPTU-
KanbHOW Harpy3ku B BEPXHEN YacTu CTeHbl €, = 15 mm. CTeHa BocnpuHuMaeT usrnbato-
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LM MOMEHT Myg = 0,29 kH/M OT AeNCTBUS BETPOBO Harpysku Qug = 0,4 kH/MZ. YunTbi-
BaeMbl ClNyYyanHbIN SKCUEHTpUCUTET e,=h/20 = 6 MM N SKCUEHTPUCUTET OT AENCTBUS
Harpyskm e, = 10 MM. PaKTUYECKUIA IKCLLEHTPUCUTET MNPUITOXKEHNSA HArpyskm Ha 5 MM
Gonblue y4TEHHOro NMpu COCTaBIIEHUN rPAdUKOB, MOITOMY OH MPUHMMAETCA BO BHUMA-
HWe ONng yBenMYyeHusi 3Ha4yeHUsi MOMEHTa OT FOPU3OHTaNbHOM Harpy3ku. Torga pac4yet-
HOe 3Ha4YeHne MOMeHTa:

Mg =Myg + NdA(eo-lo)/1000:O,79 KHm/Mm.

N3 rpadmka BUOHO, YTO 3HA4YEHUIO BepTUKanbHom Harpy3km Ng = 100 kH/m, gencrsyto-
Len Ha cTeHy BbicoTon 2,4 M cooTBeTCcTBYeT MOMeHT M, = 1,03 kHm/M > My. MomeHTy
Mg = 0,79 kHM/M cooTBeTCTBYET BepTuKanbHasa Harpyska N, = 220 kH/m > Ngq. KombuHa-
umnsa (Ng;Mg) = (100;0,79) HaxoouTcst B 30HE, OrpaHNYeHHON KpmBon Lo. Takum obGpasom
MOXHO cenaTb BblBOA, YTO CTEHA BbIAEPXKUT Harpy3Ky 60nbLUe NPUIoXXeHHON.

Ecnv MnuHumanbHoe 3HavyeHne BepTUKanbHOW Harpysku, B3sitoe 6e3 yyeTta noresHon u
MOCTOSAHHOW Harpy3ok ¢ KOadMULMEHTOM HagexHocTn y4=0,9 coctaBnseT Ny = 40 kH/m,
TO pacyeTHOe 3Ha4YeHne MOMeHTa PaBHO:

My = 0,29+40=0,005=0,49 kHwm/Mm.
BepTtukanbHon Harpyske Ng=40 kH/M cooTBeTcTBYeT M3rnbarowmnn momeHT M,=0,54
KHm/M, T.0. conpoTMBRneHne cTeHbl M3rnby 4OCTaTOYHO.

7.4 KONOHHbI

N3 B6MOKOB MOXHO BbIMOSMHATL KOSIOHHbI C MEHbLUEN CTOPOHOM MOMEPEYHOro ceyeHust
400 mM. B KoTTemkax U aHanorMyHbIX HEOONbLUMX 3OaHUAX 3TOT pa3Mep MOXeT ObITb
200 mm.

Hecywyto cnocobHOCTb Ha cxaTtue nonydaem u3 Tabnuubl 5, yMHOXMB €ro Ha rnokasa-
Tenb b/1000, rae b — pasmep ceyeHust KONOHHbI B NPOAOSIbHOM HanpasneHun. Npu 3Ha-
YyeHun pasmepa MeHblle 400 Mm cnegyet YMHOXWUTb MOSMyYEHHOE 3HAYeHWe HecyLlen
cnocobHocTu Ha 0,5.



BepTukanbHas CoBMecCTHOe feliCTBMe BepTUKaNbHOWM Harpy3km U1 MOMeHTa
HarpZ:(l)(a N (kH/m) MPUHATEI BO BHUMaHUe SKCLEHTPUCUTETLI €4 = €, + €, = 6 + 10 = 16 MM

i
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0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4 15
MowmeHT My (kHM/M) OT ropusoHTanbLHOM Harpy3Kku

Puc. 4. 3asucumocmb 8biICOMbI HeapMupPoB8aHHOU cmeHbl om deldcmeusi 8epmukasibHOU Hagpy3Ku u
usaubarouwie2o MoMeHma

BepTukanbHan Harpyska CoBMecTHOe AeiicTBME BEPTMKaNbHOW Harpy3ku U MOMeHTa

Ng (kH/m) L.(m)=
350 ‘ T T T T T T T T T T T
T 18 LleHTpanbHasa BepTukanbHas apmartypas ¢ 8 war 400
T~ e AKkcueHTpUcUTeT ey =€, +€;=6+10=16 Mm
300 —— T~—— 2,0 \‘:\\ d 0
~ —~ ~—— ~~
, ~—— i
250 T~ \\\ 26 S~ i \\ \‘
’ — —~— ~—
[~ D 5 8‘ ~ ~—_ \\ \\
- \\\\\ 3,0 ‘\\\\\\\\\\\\\ \\ \\
~
\\‘\ 3,2 \\\\\\\ N \\ \\ \\
150 f ~~_ T36 \\\; \\ \ \ \\ \\ \\
\\\\‘ 40 \\ \\\ AN \ \ N\ AN \\
100 ~— \"4 4 \\ \\ \\ \\ \\\ \\\ \\\ >
50 \\\\ 5,2 \\ \\\\ S~ \\\\ \ ? / /
Neo N S~ | — T \ \ /
! ‘ — ‘\\ N ‘4
0 T ;
0,0 0,2 0,4 0,6 0,8 1,0 1,2 14 1,6 1,8 2,0 2,2

MomeHT My (kHM/M) OT ropusoHTanbHOM Harpy3ku

Puc. 5. 3asucumocmsb 8bicombl UeHmpasibHoapMupo8aHHOU cmeHbl om delicmeusi epmukasibHOU Ha-
epy3Ku U usaubarouie2o MomeHma
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O6e yacTtu 6roka AomKHbI BbITb 3aapMmnpoBaHbl XoTa Obl ogHUM @10 Kak NnokasaHo Ha
Puc. 6. Ecnun pasmep KonoHHbl b > 400 mm, To ycTaHaBnuBaeTtca 2 @10.

Puc.6. lNonepeyHbili paspe3 KOTOHHbI

8. PACYET NOAMNOPHON CTEHbI

CTteHa, BOCMpMHMMaOLWAa AaBNEHNE FPyHTa, pacCYMTbIBAETCs Kak CTeHa C BepTuKanb-
HbIM apMupoBaHMeM. MN3onauua pacnpeaenseTt AaBneHue rpyHTa Ha obe yacTtu 6rnoka.
B paboty BkntoYeHa TONbKO MOHOMNUTHAsA YacTb 6roka ToNWUHoOM he=72 mMm.
PaBHOMepHOpacnpeaeneHHas Harpy3ka Ha NOBEPXHOCTb 3eMSIM NMPUHUMAETCA He Me-
Hee Ok = 2,5 kH/M?. Harpyska oT gaBneHus rpyHTa B HMXKHEN YacTu CTEHbl COCTaBnseT

p1=65H + p2=0,5q

roe H — rnybmnHa obpaTHOM 3acbINkM UNU pasHuua Mexagy YPOBHAMM 3eMnim ¢ 0b6eunx
CTOPOH CTEHbI
( Harpy3Kka Ha NoBepxHOCTb 3eMnu kH/M? (q > 2,5 kH/M?).

PacuyeT apMMpOBaHUS CTEHbI BbINOMHSETCS B COOTBETCTBUM C AEUCTBYOLUMIU HOPMaMM
pacyeTa ene3obeTOHHbIX KOHCTPYKLMIA.

8.1 PacyeTHble Tabnuubl ans pac4yeTta NogNOPHOWN CTEHbI

CTteHa paccuuTbiBaeTCAa Kak ChfowHas BepTuKanbHOapMUpOBaHHAA KOHCTpyKuus. Ha-
NpshKeHnst OT AaBfeHus rpyHTa nepegarTca Ha obe yactu cteHbl. ApmaTypa pacnona-
raeTcsi cornacHo Puc.7 y BHyTpeHHen noBepxHOCTM 06enx YyacTen CTeHbl, pacCcTosiHue
OoT 060noYKkKn (3aWMTHBLIN crio G6eToHa) 25 mMM. PacuyeTHbi 3awuTHbIn cnon 6eToHa
d=42 mm. [InMHa aHKepOBKM BepTUKaNbHOW apmaTypbl ¢ 060omx KOHUOB He meHee 300
MM. MUHUManbHoe BepTuKanbHoe apMupoBaHve & 8 war 400 (As = 126 mMm?/m). B ka-
YecTBe ropu3oHTanbLHOW pacnpegenuTensHon apMaTypbl npumeHseTca & 8 war 400.
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p2=0.5"¢

Hidylie

Meeampaine

1 +02—6.3%+0.5%q

1)

Puc 7. PacrionoxeHue eepmukarnbHOU apmamypsbl

[MepemelleHnsi CTeHbl B BEPXHEN U HUXKHEN YacTWU OrpaHnYeHbl COeAUHEHUSMU C (PyH-
AaMeHTOM, NuTaMn nepekpbITUS UM Kposnen. AHKepoBKa BepTUKanbHOW apmaTypbl B
dyHaamMeHT npeacraBneHa B Tabnuue 8. AHKepHble CTEPXHU, BbIXxogsawme n3 yHaa-
MEeHTa, pacronaratTcsi BO BHYTPEHHEN 4YacTu CTeHbl Ha paccTtosHuM 50 MM OT Kpas
060no4kn. [InnHa aHKePHOro CTeXHs B cTeHe He MeHee 500 MM, B (pyHAaMeHTe He Me-
Hee 400 mm. [Mpn HEOBXOANMOCTU aHKEPHbIE CTEPXXHU 3armbatoTcs.

B Tabnuue 8 npeacrasneHbl pa3nnyHble BapuaHTbl BEPTUKANbHOrO apMMpOBaHNA CTEH
B rpyHTe ¢ HanbosnbLien gonyctumon rinybuHon obpatHom 3ackinku H (m). B Tabnuue 8
TaKke NpeacTaBneHbl HecyLmne CnocobHOCTM CTeHbl Ha M3rMb u casur NP COBMECTHON
paboTte obenx 4YacTten cTeHbl. 3Ha4YeHus Tabnuubl 8 gonyckaeTcs NPUMEHATb Npu 3Ha-
YEeHUWN LLeHTPanbHOMNPUOXEHHON (e,=0) BepTukanbHon Harpyske Ny < 150 kH/m.
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Tabnuya 8. Haubonbwas donycmumas 2iybuHa obpamHoUl 3achInKu rpu passuyHbIX eapuaHmax apmMmu-
pOBaHUsT CMeHbI 8 2pyHMe

Apmatypa P8m400 |P8m340 |[P8m200 |F10m250 (& 10 m 200
AJs mm°Im 126 148 252 314 393

> M, kHwm/m 4,2 4,9 8,0 9,8 11,8
>V, kH/m 55,0 55,0 55,0 55,0 56
Boimycku u3  ¢ynna- | 8 m 600 |F10m 600 (F10m600 | & 10m 500 | & 10 m 400
MEHTa

PacuerHas ajauHa

L (m) HauGoapimast Jonyctumasi riayouna ooparHoii 3aceimnkn H (m)
2,0 2,00 2,00 2,00 2,00 2,00
2,2 1,95 2,10 2,20 2,20 2,20
2,4 1,85 2,00 2,40 2,40 2,40
2,6 1,80 1,95 2,50 2,60 2,60
2,8 1,75 1,90 2,40 2,60 2,80
3,0 1,70 1,85 2,20 2,40 2,60
3,2 1,60 1,70 2,05 2,20 2,40
3,4 1,40 1,50 1,90 2,05 2,25
3,6 1,20 1,35 1,75 1,90 2,10

8.2 CoeguMHeHMe NoANOPHON CTeHbl ¢ PYHAAMEHTOM, anbTepPHAaTUBHbIA BapuaHT

Ha BepxHen noBepxHOCTM (pyHOAMEHTa BbINOMHAETCS BO3BbILWEHWE M3 MOHOSMTHOrO
6etoHa 150x150 mm ¢ apmunpoBannem netnamm @8 war 300, kakaas N3 KOTOpbIX aHKe-
pyeTtcsa B yHAAMEHT Ha BENMYUHY He MeHee |, =200 mm. MNpoaonbHas apmartypa B net-
nax 2 @8. ApmmpoBaHMe NpUrogHo A4S UCMONb30BaHNSA BO BCEX CryyasX, yKa3aHHbIX B
Tabnuue 8.

kerhea
#8 {yesevme

4,150

by

Ib>300

Puc.76. CoeduHeHue cmeHbl ¢ pyHOameHmom 6e3 ycmpolicmea 6binycKkos u3 pyHdameHma 8 cmeHy
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9. PACYET NEPEMbIYEK

9.1 Obwume cBegeHUsA

B nepemblykax NpUMeEHSAIOTCA Te e Broku, YTo M ANnd Kragku cTeH. [NepeMblyku Bbl-
MONHATCA B OAWH, ABa Unn Tpy psiga 6110KOB B 3aBUCUMOCTU OT LUMPUHbI Npoema u Ha-
rpy3ku. Ha Puc. 8-12 npeacrasneHbl BapuaHTbl BbINOMIHEHUS NepeMblYeK

[MepeMblYkmM MOTyT BbIMOSTHATLCS:
» HeapmunpoBaHHbIMU (9.2)
»  ApmupoBaHHbIMU (9.3)
*  ApMUPOBaHHbIMMK CTanbHbIM Npodunem (9.4)

B Tabnuue npeacTtaBneHa Hecyllasi CnoCOGHOCTL OAHOW CTOPOHbLI oAHOro psiaa Gro-
koB. [1ns onpeaeneHus Hecyllen crnocoOHOCTU MOSIHOro ceYeHust HeobXxoanMO YMHO-
XWUTb TabNMMYHbIE 3HAYEeHUs Ha 2.

9.2 HeapmupoBaHHasi nepeMblyKa

B kavecTtBe npogonsHon apmatypsl ucnonssyetca 2 @10 A 500 C cornacHo Tabnuvue 9.
Apmatypa pacnonaraetcsa Ha paccTosiHuM 30 MM OT HWXKHEro kpasa 6noka (3aWwuTHbIN
cnon 6etoHa 25). [InvHa cTepxHen aomkHa 6biTb 60oMblUe WMPUHBI MPOEMa HE MeHee
yem Ha 600 mm. lNMepemMblyka Tak e MoXeT ObITb KOHCOMbHON B CriyYae YrioBbIX Npo-
emMoB

Tabnuya 9a. HeapmupogaHHas nnepembiyka.
Konuuecmeo psidoe 6nokos |, Il unu lll. MpodonbHas apmamypa 2 @10 A 500 C
Lonycmumas pacdemHasi Hagpyska ¢, kH/M Ha 00Hy cmopoHy 6r10ka

I Il I

M, kHm 5,6 20,9 34,0

V, kH 3,5 7,7 10,1

Mlupuna npoema L (m) qu kH/m

0,6 27 100 100
0,8 15 75 75
1,0 10 58 60
1,2 8 32 50
14 6 22 43
1,6 5 17 37
1,8 4 13 29
2,0 4 11 22
2,2 3 9 17
2,4 3 8 14
2,6 2 7 12
2,8 2 6 10
3,0 2 5 9




Puc.8. HeapmuposaHHasi nepembiyka

LN
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Tabnuuya 96. HeapmuposaHHasi KOHCOMbHas nepemMbIyKa.
Konuyecmeo psidoe 6510okos |, Il unu lll. MpodonsHas apmamypa 2 @10 A500C e sepxHeli 30He
Lonycmumas pacdemHasi Hagpyska o, kH/M Ha 00Hy cmopoHy 6r10Kka

[11

9.3 ApMmupoBaHHas nepemMblyKa

400

[1

I Il I

M, kHm 5,6 20,9 34,0

V, kH 3,5 7,7 10,1

Mlupuna npoema L (m) qu kH/m

0,3 27 100 100
0,4 15 75 75
0,5 10 58 60
0,6 8 32 50
0,7 6 22 43
0,8 5 17 38
0,9 4 13 29
1,0 4 11 22
11 3 9 17
1,2 3 8 14
1,3 2 7 12
1.4 2 6 10
15 2 5 9

LT 1N

111

B apmupoBaHHbIX nepemMbiykax npuMmeHsieTcs npogosnbHas apmatypa 2 @ 10 unm 2 &
12 A500C cornacHo Tabnuuam 10 a n 6. B ka4ecTBe XOMYyTOB NMPUMEHSIOTCA 2 XOMyTa
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@6 war 200 unun 1xomyT 6 war 100 A500C. B Tabnmuax 10 a n 6 npeacraBneHbl Tak-
Xe ONHbI aHKePOBKM NPOA0SIbHOW apMaTypsbl .

Tabnuya 10a. ApmuposaHHas nepembiyka.
Konuyecmeo psidoe briokos |, Il unu lll. Apmamypa A500C
Honycmumas pacdemHasi Hagpyska o, kH/M Ha 00Hy cmopoHy 6r10Kka

KoanyecTBo psiioB 0,10K0B I Il 11
[IpononbHas apmatypa 2310 2012 2012
JlnvHa aHKepOBKH (MM) 300 500 800
X OMyTBI 26 m 26 m 200 26 m 200

200

My kHm 5.6 26.6 46.9

\V, kH 22.5 48.9 75.3

HIupuna npoema L (m) qu kH/m
0,6 77 100 100
0,8 57 75 75
1,0 44 60 60
1,2 31 50 50
1,4 22 43 43
1,6 17 37 37
1,8 13 33 33
2,0 11 30 30
2,2 9 27 27
2,4 7 25 25
2,6 6 23 23
2,8 5 21 21
3,0 4 20 20

Puc.10. ApmuposaHHasi riepembiydka

a0
80
be

“~—%0

100
Heke ¢ & k 200




Tabnuya 106. ApmuposaHHasi KOHCOMbHas repembliyKa.
Konuyecmeo psidoe briokos |, Il unu lll. Apmamypa A500C

18

Lonycmumas pacyemHasi Hagpyska g, kH/M Ha 00Hy cmopoHy 6ri0Kka

KosmyecTBO psiioB 0J10K0B | I Il
[IpononbHas apmaTypa B BEpXHEH 30He 210 212 212
JlnvHa aHKepOBKH (MM) 300 500 800
X OMyTBI 206 m 26 m 200 26 m 200
200
My kHm 5.6 26.6 46.9
V, kH 225 48.9 75.3
IIupuna npoema L (m) Ou kH/m
0,3 77 100 100
0,4 57 75 75
0,5 44 60 60
0,6 31 50 50
0,7 22 43 43
0.8 17 37 37
0,9 13 33 33
1,0 11 30 30
1,1 9 27 27
1,2 7 25 25
1,3 6 23 23
1,4 5 21 21
15 4 20 20

Puc.11. ApmupogaHHasi KOHCO/IbHas rnepembiyKa

150
130
be

o
)
|
L4

100
Heke @ & kK 200
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9.4 MNMepemblyvKka, apMmmpoBaHHas npodunem

B 6anke B ka4yeCcTBe HMWXXHEN pacCTsSHYTON apMaTypbl MCNOMb3YeTCs CTanbHOW Npodusb,
K KOTOPOMY MPUCOEANHAIOTCS LWTLIPU C onpedesieHHbIM LWaromMm ¢ TakuM pacyeToM, YTo-
6bl Npodunb paboTtan coBMecTHO ¢ 6eToHOM. BepTukanbHble WTbIpU BbIMNOMHAKTCA U3
apmatyp J16 ¢ warom 250 nnmn 200 mm. LWTIpK pacnonarawTca Takum obpasom, YTo-

Obl OHW Kacanucb HKHEN CTOPOHbI MPOUNSI.

OTa cucTema 3anaTeHToBaHa TOMbKO ANS UCNOofb30BaHUsS BMeCTe C usgenuamm Lammi.

Ncnonb3oBaHre Npoduns No3BonsT ObiCTpee U ferde BbiNOMHUTL NEPEMbIYKY.

B Tabnuue 11 npencraBneHbl OONYCTUMbIE HArpy3kM Ha MNEepeMblYKU, apMUPOBaHHbIE
npocunem. Ha Puc.12 a n 6 npefcraBneHbl pa3nvyHble BapuMaHTbl BanofiHEHUS nepe-

MblYEK

Tabnuya 11. MNepembiyka, apmuposaHHasi npoghusiem.

Honycmumas pacyemHasi Hagpyska d, KH/M Ha 00Hy cmopoHy 6r10ka
CmanbHou npogpune S 355 J2G3 (Fe 52 D)
Wmbipu 16 wae 250 unu 200 A500C

| il Il
M, kHm 7.8 30.8 49.8
V, kH 17,0 34,0 46,5
OmnopHas peakus R, 30 30 30
«H
IInpuna npoema L gy kH/™m
(M)
0.6 100 100 100
0.8 75 75 75
1.0 58 60 60
1.2 40 50 50
1.4 29 43 43
1.6 23 38 38
1.8 18 33 33
2.0 14 30 30
2.2 12 27 27
2.4 10 25 25
2.6 9 23 23
2.8 I 21 21
3.0 6 20 20
3.2 6 19 19
3.4 5 18 18
3.6 4 17 17
3.8 4 16 16
4.0 4 15 15
4.2 3 13 14
4.4 3 12 14
4.6 11 13
4.8 10 13
5.0 9 12

Jaatl

Aukkoprofili

PEEPPRPPEPRBERF

| [

"

[11
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10. MPOYHOCTb HA MECTHOE CXATUE

PacyeT Npo4yHOCTM Ha MeCcTHoe CxaTue OT COCpPefOTOYEeHHOM Harpysku BbINOMHAETCH
cornacHo gencteyowmMm HopmaMm. CocpefoToveHHas Harpyska, AeNcTByoLwwasn Ha cTe-
Hy, pacnpegensieTca ¢ YKnoHoMm 1:2 Ha rny6GuHy He MeHee BbICOTbl ogHoro 6roka (200
MM).

npO‘-IHOCTb Ha MeCTHO€E CXXaTune onpegendaetca no d)opmyne:

NU =k'AC0 'de =k'a'b'fcd

Puc.13. [poyHOCMb Ha MECMHOE CXXamue

MpouHocTb Ha MecTHOe cxaTne k = N /(A.*.4)
k= Nu/(Ac*de)

3,0

\
2,8

\
2,6

\ \
2,4

\\\ \
2,2

1A
2,0 AN

AN
18 \ N_| b=25
! \ ~

\\ \\
1,6 N
N b=50
1,4 \\ ——
N T —
\\
1,2 h=72 T————r
10 |
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raoe b <h; =72 MM — WnprHa 30HbI 4ENCTBUSA HArpy3ky B HAaNpaBneHnn TOSLLMHbI CTEHbI
a - ANMHa 30Hbl AENCTBUS Harpy3ku B HarnpaBfeHUN AfHbI CTEHbI

hy, = 200 MM TOnWMHa ogHoro 6roka

he = 72 MM ToNwmMHA MOHONUTHOM YacTU CTEHBDI

KoadhpmumeHT k onpegensietca no rpaguky Ha Puc.13.

11. MUHUMAJIbHOE APMUPOBAHUE

[na BOCNpUATUSA rOPU3OHTarbHbBIX Harpy3oK (BETPOBbIX UMW Harpy3oK OT FPyHTa) CTeHa
AOIMKHA MMeTb XOTs 6bl MMHUMManbHOE BepTuKanbHoe apmupoBaHne < 8 w 400 (As =
126 Mm?/m).

[ns BOCNpMATMA HanpsKEeHU OT ycafkum U npeAoTBpalleHuss obpasoBaHus TPeLUH
CTEeHa [OIKHA MMeTb XOTsi Obl MMHUMarnbHOE rOpU3OHTanbHOEe apMupoBaHue & 8 LW
400.

MuHuMansHoOe apmupoBaHMe OObIYHBLIX U KOHCOMBHbLIX NepeMblv4ek OOSMKHO OblTb He
MeHbLe 2 @10. ApMMpPOBaHHbIE NEepPeMblYKM AOSMKHbI UMETb XOMYThbl He MeHee & 6 W
200.

12. AE®POMALMOHHBLIE LLIBbI
B cTteHax moryT ycTpamBaTtbcs AedopMauMnoHHbie WBbl. B 3ToM crnyyae n 6eToH u ap-
mMaTypa pasfensieMbiX YacTeh He AOMKHbl coeauHsTbes. MakcumanbHoe paccTosiHve

Mexay aedopmaumMOHHbIMKU WBaMn MOXeT ObiTb 15 MeTpoB. Mcnonb3oBaHme u yCcTpomn-
CTBO AeOopMaLMOHHbIX LUBOB BCerga A0MKHO BbIThb TWaTenbHO CriiaHMpoBaHoO.

13. OTHECTOMUKOCTb

Briokn nmetoT crnegyrowme npenensl OrHeCTOMKOCTU :

OrHecTonKoCTb HEHECYLLIMX CTEH 1 240
Hecylwime cTeHbl REI 60

TonwunHa KaMeHHbIX CTEH CO CTOPOHbI Noxapa 25 MM. CHuKeHue HecyLllen cnocobHo-
CTW ON4a cTeneHn orHectonkoctn R 60 co cTopoHbl noxapa - 15 mMm, Takum obpasom
BCS BHYTPEHHSS YacTb CTEHbI UMEET A0CTaTOYHYHO CTeNeHb OrHECTOMKOCTH.

Mpn pacyeTe OrHeCTOMKOCTU apMaTypbl 3alWMTHbIM cron 6eToHa cocTtasnseT 40 mm co-
rMacHoO pacyeTy TONWUHbI CTEHbI.

14. 3AKNOYEHUE

B cnyyae BO3HUKHOBEHUS Kakux-nnbo npobnem unm BOMPOCOB, CBA3AHHBLIX C NPOEKTU-
poBaHMeM, NpocuMm obpallatbCa B KOHCYMbTaLMOHHbIN oTAen cdupMbl Lammin Betoni
Oy.
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HNPUJIOKEHUSA
1/2

Pa3mepn1 6s10ka EMH-350

598.5

350.0

Yraosoii 6s10k. HanpaBiienne MeHsieTcsl IEPeBOPOTOM KAMHSA

248.0

348.0
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Pa3meps! 6s10ka LL-400
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