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1. 3AT'AJIBHI JAHI

3rifHO 3aBJIaHHS Ha MPOEKTYBAHHA HEOOXITHO 3aNPOEKTYBATH (YHAAMEHT
MIJIKOT0 3aKJIAJJAaHHA HA IPUPOJHii OCHOBI.

2. BUXIJTHI JAHI

BuxinHi naHi a1 BAKOHAHHS MPOEKTY BHUJIA€ BUKJIAIad. [x HeoOXimHO momaTH y
TaOIM4HIN Gopmi (uB. Tadm. 1, 2). BuxiaHi JaHi BKIIOYAIOTh:
1. BnacTuBOCTI IPYHTIB, IO CKJIAIAOTh TUIOMIA/IKY .
2. BnmactuBOCTI IPyHTIB, 110 CKJIAJAIOTh IPYHTOBY HOIYIIKY.
3. JlaHi BiTHOCHO KOHCTPYKIIii CHOPY/IKEHHSI, 10 TPOEKTYETHCS.
4. HaliMeHyBaHHA OCEl, Ha TIEPETHHI AKUX 3HAXOAUTHCS QYyHIAMEHT, 110 TiJI-
JSITa€ MPOEKTYBAHHIO.
5. JlomatkoBi JaHi1 1010 MPOCAJHUX BJIACTUBOCTEH OKPEMUX I'PYHTOBHX IIIa-
PIB CIiJ] OTPUMATH y KEPIBHUKA KYpPCOBOTO TIPOECKTY.
6. JlomaTkoBi BIIOMOCTI IIOJO PO3TAIIyBaHHS EJICKTPO-HECYYHX, BOJIO-
HECYy4MX KOMYHIKAI[IF Ta IHIIUX MaTepiajonpoBOIIB CIIiI OTpPUMATH BiJl Ke-
PIBHHMKA KyPCOBOTO MPOEKTY.
VY T1abn. Ne 1 ctyaeHTy HEOOXITHO MPEJCTABUTH BIACTUBOCTI IPYHTOBHUX IIApiB
IJIOIIAIKK OyNIBHUIITBA, CIUPAIOYUCh HA BUX1HI J]aH1, 10 HaJaB BUKJIAaay:
1. ToBuuMHY I'PYHTOBOI MOAYIIKM CIIJI IPUMMAaTH B 3aJIEXKHOCTI BiJ OyJ0BU
I'PYHTOBOI TOBILI, MiCJIg KOHCYJbTAIlll 3 BUKJIaJaueM. 3a 3BHYail i Mpuid-
MaroTh PiBHOIO 1,...,3 METpH HIKYE MIAOMBHU PyHIAMEHTY.
2. BmactuBoCTi IpyHTY MOIYIIKU CIi/A MPUIMATH 3T11HO 3 JaHUMHU Tabm.Nel.1
TICJISE KOHCYJIBTAIIlT 3 BUKJIalaueM.
VY 1abn. Ne 2 cTyaeHTy HEOOXiTHO MPEICTABUTH KOHCTPYKTHBHI XapaKTEPUCTH-
KM 00’€KTy, IO MIJJIATae MPOSKTYBaHHIO, CIIMPAOYKNCh HAa BUXIJIHI JaHi, 10 HaJaB
BUKJIaJ1ay.
Tabmuns 1 (npuxnao)
BiracTHBOCTI IpYHTIB, I1I0 BMIIIYIOTh TUIOMIATIKY
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PiBens migzemunx Bog W, =-6,0 m

Biacrans mixk cBeputoBuHaMu Nel u Ne2 mopisaioe 100 m

AOcoroTHa BigmiTka Tupa cBepaitoBHH Nel nopiBHIOE 146 M, a rupiio Ne 2 146 m

[upuna kotaoBany B, =20 m

Taomug 1.1
Bi1acTUBOCTI IPYHTIB, IO CKJIAIAI0Th I'PYHTOBY ITOIYIIK
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Tabmuns 2. (npuxnad)
HeoOximHi uist po3paxyHKY Ta IPOEKTYBaHHs OY/IIBJII BUXIJHI XapaKTEPUCTUKH

No . .

/i HaijimenyBanns xapaktepuctuku | OauHuus sumipy | Beaunumna
1. JloBxuHa OyaiBil METpH 120
2. [upuna OyaiBil METpH 84
3. KiJIbKiCTh TPOJBOTIB IIT. 3
4. INNPUHA ITPOJIBOTIB

4.1, Ab METpHU 30

4.2 bB METpHU 36

4.3. BI' METpHU 18
S. KinbKicTh MOBEpXIB ITYK 1
6. Bucora nmosepxy METpH 144
7. Kpok kosioH METpHU 12
8. MATEPIAJI HECYUIX KOHCTPYKIIIN

8.1. Martepian KoJioH beron B20

(abo cTin) ApmMartypa C400

8.2. Marepian pyHaaMeHTy beron B15

Apwmartypa C400
8.5. | Cnosy4yeHHs KOJIOHHU 3 PyHIaMEHTOM MoHnoutiTHe -




Ne . .
/i HaiimenyBanusi xapaktepuctuku | OnuHuns Bumipy | Beauunna
Q. [TepeTun xoyioH (200 TOBIIMHA CTiH) METpHU 0,4x0,4
10. BEPTUKAJIBHE HABAHTAKEHHS HA ®YHJIAMEHTU
10.1. Pan A kH 2200
10.2. Pan b kH 5100
10.3. Pan B kH 3400
10.4. Pan T kH 2200
11, MOMEHTHE HABAHTAKEHHS HA ®YHJIAMEHTH
11.1. Pax A, Mx kH*m 250
11.2. Psan b, Mx kH*m 640
11.3. Pan B, Mx kH*m 420
11.4. Psan A, My kH*m 250
11.5. Psang b, My kH*m 156
11.6. Psn B, My kH*m 157
12. IInaHyBalbHA BIIMITKA METpHU 0,000
13. BiamiTka 1oty mepuioro noBepxy METpHU 0,000
14, Paiion OyiBHHIITBA M. JIHITTPOIIETPOBCHK
IHNPUMITKA Crin po3paxyBaTH Ta 3alIpOEKTyBa-
(yi 0anni sudae suxknadau) TH OKpeMuii (yHIaMEeHT TIi1 KOJI0-
HY 110 psiay “A”

3. BUBHAYEHHS BIACYTHIX XAPAKTEPUCTHUK

Tabn. 1 mictuTh He TOBHI AaHi. JIjisi BU3HAYEHHS BIJACYTHIX XapaKTEPUCTUK He-
00X17JHO BUKOPUCTOBYBATU TaKi POPMYIIH:
1. ITuToma Bara cyxoro rpyHTY BU3HA4alOTh 32 JOPMYJIOIO:

Y
= : 1
'd 1+W 1)

2. KoedirtieHT mOpUCTOCTI BU3HAYAIOTH 32 (HOPMYJIOKO:
¥Ys —¥d . (2)
Yd

e=

3. BosoricTh rpyHTY IIpH MOBHIM BOJIOTOEMKOCTI BU3HAYAIOTh 32 POPMYJIOIO:

e.
Ts

H
Tyt vy :1OK—3 - MUTOMA Bara BOJM.
M



4. CTyneHb BOJIOTOHACUYEHHS I'PYHTY BU3HAUAIOTH 32 (hOPMYJIOH0:

5 = Ts @
€-Yw
5. Hucso miacTUYHOCTI BU3HAYAIOTH 32 (DOPMYJIOH:
lp =W -W,. (5)
6. [Toka3HUK KOHCUCTEHIII1 BU3HAYAIOTh 3a (DOPMYIIOIO:
W -W,
I = — (6)
p

7. [Toxka3HUK KOHCHCTEHIIIi IPYHTY MpU MOBHOMY BOJIOTOHACHYEHHI BU3HAYAIOTh
3a GOpMYJIOIO:
I _ Wsat —Wp
L,sat = —I :
p
8. HopmaTuBHI 3Hau€HHS KyTa BHYTPILIIHHOIO TEPTS (9, MUTOMOIO 3UEIJICHHS ¢
1 MOAYJIA 3arajibHoi AedopmMariii £ A MIIaHoro IPpyHTY CHij mpuiiMaTty 3a Taddl. 1
Al (momatok A). Lli mani ciix 3BecTH y Tad:1. 3.
9. HopmaTuBHI 3Ha4eHHS KyTa BHYTPIIIHBOIO TEPTSA (P 1 MUTOMOIrO 3YEIUICHHS

(7)

¢ Ui TJIMHUCTOTO IPYHTY (T.II. JIJIsl CYTJIMHKIB, CYIICKIB Ta TJIMH) CJIiJ NMpUHAMAaTU
3a Ta01. A2 (momarok A). Lli maHi Tako CITiJT 3BeCTH y Ta0uI. 3.

9.1. HopmaTuBHe 3Ha4eHHS MOAYJIS 3arajibHO1 nedopmariii £ aJisi IIIMHUCTOrO
IPYHTY (T.II. ISl CYTJIMHKIB, CYITICKIB Ta TJIMH) CJIij1 mpuiiMaTH 3a Tabdi. A3 (1oaaTok
A1). LIi maHi TakoX Ciaig 3BecTH y Tab. 3.

9.2. ko rpyHTOBUH IIap TJIMHMCTOIO I'PYHTY 3HAXOIUTHCS HHMKYe PiBHSA
ITPYHTOBHX BOJI, TO IIPH BH3HAYCHHI HOPMAaTUBHHUX 3HAYEHb HOTO XapaKTEPUCTHK 3a
TaOIsIMA 3aMicTh || coip mpuiimats || gq¢ -

9.4. flxmo piBeHb MiI3EeMHHUX BOJA MPOXOAWTH BCEPEAMHI IPYHTOBOTO CIIOO

IJIMHUCTOTO I'PYHTY, TO XapakTepUCTHUKUA C, @, U E BuIme piBHS IPyHTOBHX BOJ

CJILJ| BU3HAYUTH 3 BUKOpucTaHHsAM || . IIpu npomy xapakrepuctuku C, ¢, U E Bu-
11I€ PIBHS IPYHTOBUX BOJ CII1Jl BUBHAYUTH 3 BUKOPUCTAHHAM || ¢4t .

9.5. Monyis 3aranbHoi gepopmanii ocHoBU E, ciixy Bu3HauuTH 332 GOPMYIIOLO:
E.=11-E. (8)
10. SIkmo po3paxyHOK BHUKOHYETHCS MO AedopMallisiM, TO PO3PaxyHKOBI 3Ha-

YEeHHsI KyTa BHYTPIIIHBOTO TEPTS (P, MUTOMOTO 3YEIUICHHS ¢ U MOJYJIS MPY>KHOCTI
E cnip Bu3HayaTu 3a opmynamu:
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OTpuMaHi TaKUM YMHOM JIaH1 3BOJATHCS y TaOJI. 4.
Tabmuis 3 (mpuxnanm)
HopMaTtuBHI XapakTepUCTUKH IPYHTOBUX IIAPIB IUTOMAIAKK (BUX1/IHI JaHi).

BractuBoCTI TpYHTIB, 110 BMINTYIOTh TUIOIIAAKY
Tabmuis 1 (mpuknan)
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Piens mijzemunx Bog W, =-6,0 m
Bincrans mik cBepioBnHamu Nel u No2 mopisHioe 100 M
AbcouoTHa BiaMiTka rupiia ceepaioBuHu Ne 1 nopisaioe 146 M, a rupmna Ne 2 146 m
[Hupuna kornoBany B, =20 m

HopmaTuBH1 XapaKTepUCTUKHU IPYHTOBUX IIAPIB IUVIOLIAAKU 3 BpaxyBaHHSAM Ipy-

HTOBOT MOJYIIKH TOBIIIMHOIO 3 METPH.
Tabmuus 3.1 (mpukiam)

BnactuBOCTI IpYHTIB, 110 BMIITYIOTh TUIOMIAAKY
Tabmuns 1 (mpukian)
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PiBens mijzemunx Bog W, =-6,0 m

Bincrans mixk cBepuioBuHamu Nel u No2 nmopisHioe 100 M

AOcoroTHa BigmiTKa rupia ceepaimoBuHE Ne 1 mopiBHIoe 146 M, a rupia Ne 2 146 m

Inpuna kotaoBany B, =20 m

Tabauns 4 (npuxiao)

BiiactTuBOCTI IpyHTOBHX IIapiB IUIOMIAIKH, 1110 HEOOX1/IH]

JUTsL pO3paxyHKY OCHOBH 1O JedopmariisiM
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PiBeHp mia3eMHNX BOJ WL =-6,0 M

Bincranb Mixk cBepuioBuHamu Nel u No2 nopisHioe 100 M

AO0coJ0THA BiiMiTKa rupiia cBepuioBuHu Ne 1 nopisHioe 146 M, a rupia Ne 2 146 m

[Hupuna kotaoBany B, =20 m

BractuBOCTI IpYHTOBUX IIapiB IJIOMIAIKH, IIT0 HEOOX1/IHI JIJIsl pO3PaXyHKY OCHOBHU

M0 MIIIHOCTI, CTIHKOCTI 1 HECY4O0i 3/110HOCTI
Tabauis 5 (npuxnao)
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4,8- | 26,90 | 16,90 0,20 | 0,16 0,29
4,2

CyTrIMHOK
nepeBKIIae-
ot (O2)

JyBaTHI

3,6- | 26,50 | 17,20 0,17
4,0

ITicok mu-
anl (O

Pisens mizzemunx Bog W, =-6,0 m

Bigcrans mik cepioBuHamu Nel u Ne2 nmopiBaroe 100 M

AbcoutoTHa BigMiTKa rupiia cBepuioBHHM Ne 1 nopiBHioe 146 M, a rupna Ne 2 146 m

[upuna kotiaoBany B, =20 m

Ipumitka. [To po3nopskeHHIO KOHCYJIbTaHTa OyMIiBJIS AJIST MPOCKTYBAaHHS
MOke OyTH BUIAHO OApa3y B BUTJISAIl Ta0. 4 u 5.

11. SIxmo po3paxyHOK BUKOHYETHCS MO MIITHOCTI, CTIKOCTI 1 HECy4oi 3/110HOC-
Ti, TO PO3PAXyHKOBI 3HAYEHHS KyTa BHYTPIIIIHOTO TEPTS (P, MUTOMOIO 3YETUICHHS C

Y MOJYJIS IPYKHOCTI £ ciiiji BU3HA4YaTH 3a (opMyJIaMu:

N

H H H H H H E H H
’YI:’Y—:’YT; CIZC—:](-:—S; EIZE_:ET’ Ee,I: e :1’1-E1 N
Y Y , Y Y
g g g g (10)
H H H H
(0} =(p—=q)—(niu;anm‘i 2pyHm); Q) =(p—=q)—(2ﬂuﬁucmuz’i 2pyHm).
Tg L Tg 11

OTpumaH1 TaKUM YUHOM JIaHl 3aHOCSThCS Y Ta0I. 5.

4. MOBYOBA IH’ KEHEPHO-TEOJIOT'TYHOI'O PO3PI3Y

[Ipn moOya0B1 1HXKEHEPHO-TE€OJIOTIYHOIO PO3PI3y CIiJl KOPUCTATHUCS AAaHUMU
croBrs 3 Taba. 1 ta 4.

[Ipu 1boMy HEOOX1THO BpaxyBaTH TakKl BIJOMOCTI:

1. [Tepma (;miBa) nudpa B cToBmINl 3 Bi/IMOBIIa€ TOBIIMHI IPYHTOBOTO IIapy
no ceepuioBuHi 1. I1s ToBIMHA BinkimanaeTbes abo B piBHS JEHHOT MMOBEPXHI (IPY-
HToBUH map Ne 1) abo BiJ MiOMIBY BUIIEPO3MIIICHOTO Mapy (BCi 1HIN IPYHTOBI I1a-
pH).

2. Hpyra (nmpaBa) mudpa B CTOBMIN 3 BIANOBIIA€ TOBIIUHI IPYHTOBOTO IIIa-
py mo cBepayioBuHi 2. 1l ToBIMHA BinkiamaeTbes abo BiA PiBHS JIEHHOI MOBEPXHI
(rpynToBHit mrap Nel) a6o Bijx MiZOMIBY BHIEPO3MIIIEHOTO 1mapy (BCi iHII IPYyHTOBI
I1apm).

3. YMOBHI TO3HAaUCHHS 1IapiB TpeAcTaBiieHi B 1oaatky b., Tabmn. b.1.

OcKUIbKM pO3paxyHKOBa BEPTUKaIb MPOXOJUTH HA BijacTaHi 50 M BiJ J1BOi CBe-
PAJIOBUHU, BIIMITKY Ha PO3paxXyHKOBIM BEpTUKAJIM CII1J] BU3HAYATH MO GOpMYIIi:

1 +1
Zep =12 (11)
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e Zgp - BIAMITKA HAa PO3PaXyHKOBI BEPTHKAI; 7] - TEK came, 10 CBEPIIOBHHI 1;

22 - TCXK CaM¢C, 110 CBCpI[JIOBI/IHi 2.

5. BUBHAYEHHS I'"IUBUHU 3AKJIAJIEHHSA ITIJOIBUA ®YHIAAMEHTY

(1IOJATOK B)

I'mubuny 3akianeHHs MigomBH GYHIAMEHTIB CJI1J] IPU3HAYATH 3 YPaxXyBaHHSIM:
1. 'muOuHM Ce30HHOTO MPOMEP3aHHH.
2. I'iaporeosioriyHUX yMOB MaijaHuuKa OyIIBHUIITBA MPY ypaxyBaHHI iX 3MIHH
B TIporieci OyAIBHUIITBA 1 €KCIUTyaTallii CIIOpy/Iu.

3. [mKeHepHO-Te0I0rTYHMX 0COOIUBOCTEN OYJOBU IPYHTOBOI TOBIIII.

4. KOHCTpYKTUBHHX OCOOJIMBOCTEW CHOPYAM, L0 MPOEKTYETbCS (HANpUKIA,
HASBHOCTI Y BIJICYyTHOCTI MiBAITY).

5. Penwedy Teputopii, Ha K1l 3BOJUTHCA CIIOPYIA.
6. BennunHu 1 XapakTepy Air040ro Ha (PyH/IaMEHT HaBaHTa)KEHHS.

7. 'muOunu 3aknaaeHHs GyH/IaMEHTIB CYCIJIHIX OY/1BEIb.

8. Po3ranryBaHHs B 11aHi 1 O MIMOWHI 1HKEHEPHUX KOMYHIKAIIH.

3riiHO 3 3aBJaHHSAM Ha MPOCKTYBaHHS MpPH BU3HAYCHHI TNTMOMHHU 3aKjIafCHHS
mijonBu (yHAAMEHTIB HEOOXiTHO BpaxoByBaTH BUMOTH IyHKTIB B.1-B.3, nona-

TOK B.

146

145
144

143
142
141
140
139
138
137
138
135

["eonoriyxwiA nepepia no nixir 1-1

14610

AR R EE |

145, 6

140,38

L7 ] | o p— '137'42‘&3" -

—137,2|2.2

M cegpinosinL

@ ezl

[« Jor]

Aama rporodsu

10.08 2012

11.08 2012

Bidwmimua giemi
CEEPANORIRL

146

146

Bidwmimya plona
MidFemuLy a0

(14074

(140) 6

Bidcmans  wmise
CESPANOSLIH i L

100

Puc. 1. [mxenepHO-T€0IOTIUHMM pO3pi3, BUXIJIHI 1aH1 (npukiao)
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['e0norivHuiA nepepia no nixil 1-1
14610
148 146 146
145 T L e . e e .
144

143 Lo Tt

142 1} 3.0 — 14z Lo, 5 — 143 {| 3.0
142 ,..’.”./;J:-’,;J,:}a;.r_i,:,, v A A L S e ’
141 1408 ;1,3%.;21411.3?2,0444242{5141,2 2.2
140 s e s LWL =(140)6
139 LT

133
137 177, 2]} 8.8 ——

13?,2!8,8'- .
136 A :@ :

.

"_"1_3'@,_'2 2,8

135

M caspinosmu 2l @2

Aama mporodru 10.08.2012 11.08.2012

Eidwimua epema
CEZPORTRINU 148 146
Eidmimxa piea
yidzeamuy | 600 (1406 (14006

EBidemans mise 100
CEEPOINOSLH aM Ll

Puc. 1.1. [HxeHepHO-T€0IOTTYHUI pO3pi3 3 BpaXyBaHHSIM I'PYHTOBOI MOAYIIIKH
(npuxnao)
5.1. YpaxyBaHHS IJIMOMHM C€30HHOTO MPOMEP3aHHS

['mubuny 3akiageHHs niaomBY PyHIaMEHTY BU3HAYa€MO 3a (POpMYIIOIO:
dy =df, =dp Mt , (12)

ne df - HOpMaTUBHA INTMOMHA CE30HHOTO Mpomep3aHHs; Mt - 6e3po3mipHuil TeM-
nepaTypHuil KOe(illleHT, YUCETbHO PIBHUN MOAYJIO CYMHU CEPEAHBOMICSIYHUX HEra-
TUBHUX TEMIIEpaTyp 3a 3UMy B AaHOMY paifoHi; Og=0,23 muisf cyrauHKiB i IVIHH;
dp =0,28 mns cymickis, mickiB nurysaTux i api6uux; dg =0,30 mns mickis rpaBe-
JIUCTHX, BEIUKHX 1 cepennboi kpynHocTi; dg =0,34 1 BenmMKoyIaMKOBHX IPYHTIB.
Skmo Mae Micie HalllapyBaHHA IPYHTIB, TO mapameTp () CIiJ BU3HAYATH 5K

CEPEeIHbO3BAKECHUHN MPEACTABICHUX BUIIE 3HaUYeHb. OCTAaTOYHO PO3PAXyHKOBY TIIH-
OuHy npomep3anHs O BU3HaYaeMo 3a HOpMyIIOH0:

df =kp-d, (13)

ne Ky - KoedilieHT, KUl 3aJIeKNUTH Bijl TEIUIOBOTO PEKUMY CIIOPYXKEHHS, 110 ITpoe-

KTY€ThCS, pO3TallyBaHHS (PYHIAMEHTY, IO MPOEKTYETHCSA 1 OCOOJIMBOCTEH CrHOpy-
mkeHHs (Horo ciia npuitmatu o Ta6i. B2 nogarok B).

12



5.2. YpaxyBaHHAl TiaporeoJioriyHUX 0COOJMBOCTE OYI0BH IPYHTOBOI
TOBIII

B 3amexHocTi BiJ 3ajsTaHHA MIA3€MHUX BOJ MijoniBa (yHIaMEHTY MOBHHHA
OyTu 3arnuOrneHa B OCHOBY Ha ImuOuHy O, He MEHII, HiX I'MTHOMHA, II0 3aHECEHA B

tabn. B2 nonartka B.

5.3. VYpaxyBaHHsI iH)KEHEPHO-T€OJIOTiYHHUX O0CO0JHUBOCTEl  OyI0BH

IPYHTOBOI TOBIII

[TimomBa pyHmameHTy moBMHHA OyTH 3ariaubOiieHa B HECY4HH IIap IPYHTY HE
MeHie, Hixk Ha 0,5 metpa (puc. 2). [Ipu nbomy B SIKOCTI HECYUOTO 1IAPy IPYHTY HE
MOXYTb OyTH BUKOPHUCTAaHI:

- TJIMHUCTI IPYHTHU TEKYy40i KOHCUCTEHIIII;
- PUXJII MICKU;
- POCIMHHUU LIAp IPYHTY.

/50 5773

== | Hp
/

0.5 A

D FL

/Lr\- 5 ;..-r' /L"
Puc. 2. Cxema 10 BU3HAYEHHS TTTMOWHU 3aKJIaJIeHHS MiA0MBY QyHIAMEHTY:
1 - pynnamenr; 2 - Hecyuuil map; 3 - NOKPUBHHIA 1Iap

Po3paxyHOK BUKOHYEMO 3a (hOpMYJIOHO:
d3=dz :HO +0,5 ™, (14)

ne d, - rmuOuna 3axmaneHHs ¢yHIameHTy, Hqy - MIOHICTH TPYHTOBOI TOBII, IO

CKJIaIal0Th IPYHTH, SIKI HE MOXYThb OyTHM BUKOPHUCTaHI B SIKOCTI HECY4Oro IIapy
(puc. 2).

5.4. YpaxyBaHHSl KOHCTPYKTHMBHHX O0COOJIMBOCTEH CHOpPYyAH, WIO

NMPOEKTYEThCSI (HANPUKJIAA, HASIBHOCTI YM BiICYyTHOCTI migBaJy)

Po3paxyHOK BUKOHYEMO 3a HACTYITHUM BHpa3oM (puc. 3):
dg=dp=Hp+dp+dp, +09 m, (15)

13



ne d p- rMoOuHa 3aKiajeHHsa pyHaamenty; H p- rMOWHA TABATy BiJl PiBHS AEHHOT
HOBEPXHI OCHOBH JI0 IIJIOTH MmiaBay; d pl - TOBIIMHA iUT0TH mijaBaiy; d p2 - TOB-

IIMHA MIATOTOBKYU i mijjory miasany; 0,9 - ToBmIMHA IPYHTOBOIO MIApy BHUIIE ITi-
nomBy GyHIaMEHTY 3 OOKY MiJBal.

3
o
f4 Hﬁ'
ST AR | Apl
| L dy,
P Ns T
....... - o 0,9 2
_ | | .......
T \ _f‘ L - Lo
r—<7=

Puc. 3. Cxema 10 BU3HauYCHHsI TTIMOMHHU 3aKJIaJICHHS Ti0MBH (YHIAMEHTY;
1 - dbynnamMenr; 2 - Hecyuui map; 3 - MOKpUBHUH I11ap;
4 - mora miaBay; S - MArOTOBKA ITT MJIOTY ITiABAITY
5.5. VYpaxyBaHHf KOHCTPYKTHMBHHMX O0COOJIMBOCTEl MPOEKTOBAHOIO

CHOPY/:KeHHs (HANPUKJIA/l, HASIBHOCTI YU BiICYTHOCTI migBaJy)

Po3paxyHOK BUKOHYEMO 3a HACTYITHUM BHpa3oM (puc. 4):
Ci
Ah<a-|tg(q))+— |, (16)
P

e Ah - pi3HHUI BiIMITOK 3aKJIaJeHHS IiIOMIBY PO3TANIOBAHUX HA CXHJI CYCITHIX
(yHIaMeHTIB; @ - BIICTaHb MIXK O1YHMMH 00pi3aMu (PYHIAMEHTIB y CBITYy; (| Ta C, -
BIJIMOBIJIHO KYT BHYTPIIIHHOTO TEPTS 1 MATOME 3UCIJICHHS, P - CepeIHIiN THUCK A
M1JI0NIBOIO0 (PyHAAMEHTY, PO3TAllIOBAaHOTO BUIIIE 1O CXUTY ( IUB. puUcC. 4).

a . .-'llll'l. F.E-E

Puc. 4. Cxema 10 BU3HaueHHS MTHOWHA 3aKIaACHHS MiA0MBYA QyHIAMEHTY:
1 12 - Homepu GpyHIaMEHTIB
Hpumirka.
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XapakTepucTUKH IPYHTY @) U C; y dopmyi (16) cuin npuitmaTu mo Tabdm. 5.

6. IlynkTH 6, 7 i 8, 3Baxaioun Ha cnenu@iky, B IbOMY NMPOEKTi He PO3IJsi-
HAKThCS.
7. lnst noganbIIMX PO3PAXYHKIB CJIil NPUHHSITH HAWOIIBIITY 3 BCTAHOBJIE-
HHUX y NYHKTax 1-8 3HaueHb IrJIMOMHM 3aKJIaJeHHS MiZ0MBH (PyHIAMEHTY.

6. BUBHAYEHHS PO3MIPIB IIITOIBU ®YHIAMEHTY B IIVIAHI

6.1. Po3paxyHok po3MipiB miomBu (pyHaaMeHTY 32 0CHOBHOIO (hopMYJ1010

Po3paxyHOK MPOBOAUTHLCS BUXOITYH 3 OCHOBHOT (hopmyiu (17):
Py <R, (17)

ne Pc, — TUCK Ha TPYHT, a R — po3paxyHKOBHUI OIip OCHOBHU.
Tak sik TUCK Ha TPYHT HaJla€ 30BHIIIHE HABaHTAXKEHHs, BIacHA Bara pyHaame-
HTY Ta Bara IpyHTy Ha iloro o6pi3ax, To ¢hopmyna (17) naOyBae BUTIISIY:

N+G N
L-b

+20-d <R, (18)

ne: N - mpukiazeHa Ha piBHI MiIOMBH (yHAAMEHTY PIBHOJIII0YA BCIX BEPTHUKAIBHUX
HaBaHTaxeHb, G=A-d *Ycp - Bara QyHIaMEHTY 3 ypaxyBaHHsM Bark IPYHTY Ha io-

ro oopizax; d - rmMOWHA 3aKIaeHHS iIOMBU (yHIaMEHTY BiJl IJIaHIPOBOYHOT Bijl-
MiTKH (200 BIIMITKH IPUPOAHOTO penbedy); A=L-b - mioma nigomsu GpyHaameH-

Ty; L Ta b - BigmoBigHO MOBXMHA 1 MIUpUHA MiJOMIBH (QYHIAMEHTY; Yep = 20kH [ 3

- OCepe/IHEeHa NMMTOoMa Bara (pyHJaMEeHTy 3 ypaXxyBaHHSIM Barv IpyHTY Ha Horo ooOpi-
3ax.

6.2. Bu3HaueHHs1 JOB:KMHU Ta MUPUHU NigomiBu d¢yHaamMeHTy (MeTOq
MOCJIiIOBHUX HAOJIHKEHD)

JIOBXHMHY Ta MIMPUHY MIiJOMBH (PYHIAMEHTY BU3HAYAEMO 3 BUKOPHUCTAHHIM
npoliecy iTeparii (MeTo MOCHiTOBHUX HaOJmkeHb). [Iporec iTeparllii ciiiji BUKOHY-
BaTH Y TAKOMY MOPSJIKY:

6.2.1. B i - ToM HaOJIMXKEHI TUTONTY IMiIOIIBH (pyHIAMEHTY BU3HAYaeMO 3a (o-
PMYJIOO:
N

A=R 204 (19)

ne | - Homep HaOJMKEHHS.

15



6.2.2. B i1 - ToM HaOMMKEeHI MUPUHY 1 JOBXKUHY MiAOMBHA (PyHIAMEHTY BU3HA-
9aeMO 3a POPMYJIOHO:

bj = ﬁ
n ¢ (20)
Li =Nn- bi .
L . .
e N= b_ - BIJHOILIEHHS JOBXHMHHU IOIIEPEYHOrO Mepepidy KOIOHU Ly 10 nosxuHU
K

HIOIIepeYHOro nepepisy kojaonu by (puc. 5).
6.2.3. 3 BUKOpUCTaHHAM (HOPMYJIN:
by —bi_g

b (21)

&=

BH3HAYa€EMO PO301KHICTh MK BCTAHOBIICHMMH B XOJIl JIBOX CYCITHIX HaOIMKEHBb
3HAYCHHSMH IIUPUHH MiAOMBH GyHIAMEHTY.

6.2.4. SIK1110 BUKOHYETHCS YMOBA,
£<0,05, (22)

TO MPOLEC PO3PAXYHKY 3aKIHUEHO.

Ei

by

a
Puc. 5. Cxema no BU3Ha4eHHs napameTpy N = b—k
k
6.2.5. Skmo ymoBa (22) He BUKOHY€ETHCS, TO 3 BUKOPUCTaHHSIM (opmyinu (23)
CJIiJl 3HAWTU 3HAYEHHS PO3PAXyHKOBOTO ONOPY I'PYHTY 1 MOBTOPUTH MPOLEAYPY BH-
3HaYeHHS PO3MIpPIB MiAOUIBU (PYyHIAMEHTY BIAMOBIAHO A0 MyHKTIB 6.2.1-6.2.4.
[{ro mporieaypy CJiJi BAKOHYBATH JI0 THX Iip, TOKW HE BiIOYAEThCSI BUKOHAHHS

yMoOBH (22).

6.3. Po3paxyHkoBmii omip rpyHTy

Po3paxyHkoBuii omip IpyHTY BU3HAYAETHCA 32 POPMYIIOLO:

e, T,

Ri
k

'[My kz by v + Mg dy vy +(Mg ~1)-dy 71 +Mg ~C||} (23)
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Ie: Yeq Uy - Koe(ilieHTH YMOB poOOTH, SIKi 3aJIe)KaTh BiJl BUY, TUITY TPYHTA 1 Bij

’KOPCTKOCTI KOHCTPYKTHBHOI CXEMH CHOPYKCHHs, AuB. Aoxarok [, tadm. I'1); k -
KOE(QIIIEHT JOCTOBIPHOCTI BH3HAYCHHS XapaKTEPHCTUK IPYHTY (muB. momarok ['4,
nosicHeHHs 10 ¢opmyin ['1); M, ,MquM; - koediuienTH, sKi 3amexars Bix KyTa
BHYTpIIIHBOTO TepTst @ (momatok I', tabm. I'2); Kk, - xoediuieHT, IO BpaxoBye
0COOJIMBOCTI CYMICHOT pOOOTH MIMPOKOTo (PyHIAAMEHTY 3 OCHOBOIO (AMB. 10/aTOK I,
nosicieHHs 10 QGopmymu I'l); b — mmpuna dynmamenty; y|| - cepeIHbO3BaKCHE
3HaYeHHS MUTOMOI Baru IPyHTY MiJ MiI0MBOI0 (GYHAAMEHTY Ha IHTEpBaJll TIMOUH Bij

.. ) b
BIAMITKH 3aKiagaHHs migomBu Gyamamenty d mgo rambman h=d +E;dl u d, -

muB. noaatok I, mosicaenHs 1o ¢opmynu I'1; 7{ | - CePCIHBO3BAKEHE 3HAYCHHSI ITH-

TOMOI Baru I'PyHTy BUllle NiAomBH (pyHnameHTy; C|| - NUTOME 3UeIICHHs IPYHTY Ha
iHTepBaJli TIMOWH BiJ BIIMITKM 3aKJIaJeHHS MiIomBH (yHIaMeHTy O 10 TIuOMHH

h=d+9.
2

Ipumirka

6.3.1. YV mepmomy HaOGmmkeH1 y hopmyii (22) CItiji MOKJIACTH IMIUPUHY TT1TOTII-
B (DyHAAMeEHTy piBHOIO by =1.

6.3.2. Y BCiX momaiplnX HAOJMKEHHSX CIIJ MPUAMATH IIMPUHY IT1JI0IIBH
(yHIaMEHTY, BCTAaHOBJIEHY B XO/11 ONEPEAHBOT0 PO3PAXYHKY.

6.3.3. [Ipu BUKOHaHHI PO3PAaXyHKIB CIiJi BUKOPUCTOBYBATH XapaKTEPUCTHKHU
IPYHTY, IPEJICTABIIEHI B Ta01. 4.

6.3.4. HaBeneHi XapakTepUCTHKH Y ,Y'|; @y 1 Cj [UIA IIApyBaTOi OCHOBU

CJIJ1 BU3HAYaTH 3a (opMyamMu (IUB. TAKOXK CXeMy Ha pHC.0):

n n n n
> vich 2-) i -h 2 gi-h 2:) iy
' i=1 . i=1 . i=1 . i=1
=, = y = y C = y 24
Tl q Tl 0 ol b I n (24)
ne Yi,0j,Cj - XapaKTepUCTUKH | - TOrO IpyHTOBOTO mIapy; h - iforo toBmmHa; d -

TJIMOMHA 3aKJIaJICHHS MiOMBY PYHIAMEHTY; D - mmpuHa Horo migomiBH.

a) &

)  JEN—
/’/ ey | Y1 ,Clr’ﬁ
Y1911 b %? %hh
- Byl o A
- //Tl 2
28 Tt
d

/!{
/":‘
/3
7l
H:z—

ot ll [

=< Y- L1~ |y

rd ¥2,93.€2 -
< O ¢ "r’z’%cz% Iy

Fo

LML

A §wle
8,

Puc. 6. Cxema J0 BU3HAYCHHS CCPECIHBO3BAKCHUX XAaPAKTCPUCTHUK.
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a) U1 OJTHOIIIAPOBOi OCHOBH; 0) TEX, sl ABOIIAPOBOT,
B) — T€X, U1 TPhOXIIAPOBOI

Ipuxkaagu:

1. JIs1st oIHOIIApOBO1 OCHOBH:

Yi=Y1Yn ="M

2. Jlyist ABOX1IAPOBOi OCHOBH:

2‘(Y1'hl +Y2°h2)

m= b
2'(@1'“1 +<P2'h2)
eon = b
3. Ins TppOXIIapOBOi OCHOBH:
2'(Y1'h1 +v2-hy +Y3'h3)
2-(@1*‘1 +¢p -1y +(P3'h3)
¢n = b

;P1 =P1:Cp =Cp .

oo +ye-hy
1Y||_ d ]
2'(C1°h1 +C2°h2)
Ci = b :
oo vy +y3-hg
,Y||— d )
2(Clh1 +02-h2+03-h3)
Cp = :

b

6.4. IlepeBipka KpailoBOro TUCKY MiJ MiA0BO PyHIaAMEHTY

J171s1 BUKOHAHHS MepEBIPKU MOBUHHI OyTH 3a0€3Ie4YeH1 TaKki HEPIBHOCTI:

Fep <R,
Prin 20; (25)
Tyt Fp = N+G = % +d - 20 - cepemHiit THCK Ha TPYHT i MiJOMIBOIO (yHIaAMEH-
M M M
TY; Pmax = Pcp +—X 4 —y; Pmin = Pcp - X ——y; k=1,2 sxmo Ha QyHAaAMCHT
x Wy x Wy

7€ OJIMH mepekuaarodrii MoMeHT; K =15 sakmo Ha GyHIaMEeHT i€ aBa MepeKuaaro-
YUX MOMEHTH.
Tyr My u My - nepekuziaroi MOMEHTH BIJJHOCHO KOOpAMHATHUX ocedl OX u

Oy; Wy u Wy - MOMEHTH ONOpY BIJJHOCHO KOOPIAMHATHHX OCeil (IMB. cXeMy Ha

18



puc. 7). KpiMm Toro, MOMEHT Omopy IiJIOIIBA (PYHIAAMEHTY BIJIHOCHO ILIEHTPAJIbHUX
KOOPJIMHATHHUX OCEH CIIiJl BU3HAYATH 32 (OpMyJIaMHu:

W _L-b.
X 6 ’
(26)

Tyt L u b - BixmoBigHO JOBXKWHA 1 IIUPHHA MIJOMBU (QyHIAMEHTY.
__'l-';.'-&. ."r.r}.

b

Puc. 7. Cxema 10 BUBHaUY€HHS MOMEHTIB OIOPY MIJOMIBH (PyHIAMEHTY
Ipumirka
Axio Oyab-sika 3 yMOB (25) HE BUKOHYETHCS, TO JIJIl YTOYHEHHS! PO3MIpIB ITi-
Jo1BH (PYHJIAMEHTY CJIiJI BAKOPUCTOBYBATHU MPOIIEC 1Tepallii, CyTh SIKOTO IMOJSATAE B

HACTyTHOMY:
6.4.1. 3 BuUKOpuCTaHHAM (HOPMYJIT
bi =1,05-bi_1; (27)
Li =N- bi . ’

CJIiJ] BU3HAYUTH PO3MIPH ITiIOMBU PYHAAMEHTY B | - TOM HaOJMKEHI.

6.4.2. Ilicnsg upboro 3 BUKOpUCTAaHHAM (GopMyiH (23) 1 BCTAHOBJIEHHUX 3 BUKOPHC-
TaHHAM (QopMynH (27) po3mipiB MAOWBUA (PYHIAMEHTY CIiJi BU3HAYUTU YTOUHEHE
3HAYEHHS PO3PaxyHKOBOT'O OMOPY OCHOBH.

6.4.3. Jlani ciig BUKOHATH NIEpeBipKy yMOB (25).

6.4.4. 1lro mponenypy (TOOTO BUKOHAHHS MyHKTIB 6.4.1-6.4.3) ciij BUKOHYBaTH
JOTH, TTIOKA YMOBA (25) HE BUKOHAETHCS TIOBHICTIO.

6.5. IlepeBipka MinHOCTI CJa0KOro MiJACTHJIAKYOr0 IPYHTOBOIO IIapy,

SIKWM 32JIATA€ NI IPYHTOBOI MOXYIIKOI0

JIy1si BUKOHAHHS TEPEBIpKHU MOBUHHI OyTH 3a0e3MedeHi Takoi YMOBH (JIUB. Ta-
KOX cXeMy Ha puc. 7.1):

GZ:(Gzp—O'Zy)'FO'ZQSRz, (271)

1€ Ozp, 02y | 0zg - BEPTHKAIBHI HANIPY>KEHHS B IPYHTI Ha INTMOWHI Bix migonBu QyHa-
menty (Jomatox [I) klIla; R; - po3paxyHKoOBuU# OIip IPyHTY 3HUKEHOT MIITHOCTI, Kl1a,
Ha MIMOWHI Z, o0uucieHul 3a hopmyioro (23) s yMOBHOTO (hyHIAMEHTY IUPUHOKO
b, M, sika TOPiBHIOE:
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b, =A, +a% —a, (27.2)

ne A; = N/og; a=(l - b/2). Tyt N - BepTukanbHe HaBaHTa)XEHHS HA OCHOBY Bifl pyH-
aamenty; |1 b - BiamoBigHO AOBXKKHA 1 IUPHHA QYHIAMEHTY.
b = .

T | ML

/

Puc. 7.1. Cxema 10 nepeBIpKH CJIA0KOTO MIJACTUIIAI0YOrO MIapy.
[ — necyunii map rpysry; Il — cnabkuii niacTuinarounii mwap rpysty; Hp — ToBmnHa
rPaHTOBOI MOAYILIKHU
7. BUBHAYEHHS BUCOTHU IJIUMTHOI YACTUHHU I KOHCTPYIOBAHHS

OYHAAMEHTY

[Tin mMTHOT YacTUHOIO (PYHIAMEHTY pO3yMIIOTh BIACTaHb BiJ LIEHTPY apMa-
TypH [0 HOro BEpXHbOro o0piza (1uB. cxemy Ha puc. 8).

0
a) i, Y )
2 Tt /1 ” "

) Tz HO | Hi
_T_ Ja
L — 5,
1 ’

B) . T)
af EE
A 3-3

o
l——mm——1 -~
\\\
\ Ho | Hf bk
1
- ﬁ -

F
AL

Puc. 8. Cxema 1o BU3HAYCHHS TOBIIMHU IIMTHOT yacTu ¢pyHaamenty HO:
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a) riaH; 0), B), T') po3pi3u
1 — cxomm pyHmameHTy; 2- kojoHa (200 miakonoHHUK); C/ — apMaTrypHa CIiTKa;
H0 — ToBIIMHA IIIMTHOI YaCTUHM (YHIAMEHTY; O, — TOBIIMHA 3aXUCHOIO 1apy (QyH-

nameHTy (11 mpuiiMaloTh B 3aJICKHOCTI BiJl arpeCUBHOCTI IPYHTOBUX BOJ); Hp — 3ara-
JbHA TOBIIMHA (PyHIAMEHTY

ToBHmMHY MIMTHOT YaCTUHU (HYHAAMEHTY BU3HAYAEMO 32 (POPMYJIOIO:

Ho =0,5-by - 1+4.2°b'("_a‘<)_(2_b‘<)
(3-0(+4)-bk

“1t (28)

ne Hq - BucoTa miutHOI yacTuHU (QyHAAMEHTy (IuB. cxeMy); by - mmpuHa nepepisy
KOJIOHH a00 MIJKOJOHHUKA (HOro MEHIIAa CTOPOHA); 8y - JNOBXKHHA Iepepi3y KOJIOHH
a00 migKoJgoHHUKA (fioro Oubla cTopoHa); b - mupuHa migomBu GyHaameHty; L -

) R .
JOBXKHWHA MiAOMBH (YHIAMEHTY; oczp—bt; Ropt - MIOHICTE OETOHY Ha PO3TAI;
cp

N . .. .
Pep = oL +7Y¢p - d - cepenniit ek mix migomsoro dynnamenty. Tyr N - niroua Ha
(byHIaMEHT BepTHKaJIbHA 30Ccepe/keHa cuia; 0 - mMOuHA 3aKiIaieHHs HOTo IMiaoI-
BU; Ycp - CCPCIHE 3HAYCHHs Bard (QyHIaMCHTY 1 IPyHTY Ha #oro o0Opisax, BigHece-

HUM 110 TUIOMI (PYHIaMEHTY.
Bucory ctyneniB ¢dyHIaMeHTy BU3HAYAEMO 3 BUKOPUCTAHHIM Ta0I1. 6.
Bu3HaueHHs1 BUCOTH CTYINEHIB QyHAAMEHTY

Ta0muus 6.
No Bucota ctyneHis, Yucio Bucora cTyneHis, M
n/m M CTYTEHIB [Tepmoi Hpyroi TpeTpoi
(HIKHBOT)

1 qu <0,3 1 0,3 - -

2 0,3< qu <0,45 1 0,45 - -

3 0,45< qu <0,6 2 0,3 0,3 -

4 0,6< qu <0,75 2 0,3 0,45 -

5 0,75< qu <0,9 3 0,3 0,3 0,3

6 0,9< qu <1,05 3 0,3 0,3 0,45

7 1,05< qu <1,2 3 0,3 0,45 0,45
8 1,2< qu <1,35 3 0,45 0,45 0,45

9 1,35< qu <1,50 3 0,45 0,45 0,60
10 1,50< qu <1,65 3 0,45 0,60 0,60
11 1,65< qu <1,80 3 0,45 0,60 0,60
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JIOBXXMHY BCIX CTYTEHIB ()yHJaMEHTY, OKpIM HIKHOI, BU3HAUaeMoO 3a Qopmy-
J010:

j
Lsi=ay +2- Y Hgy (29)
k=1
[Tpu npoMy HOBXKUHY Tepinoi (TOOTO HMKHBOI) CTYNeH] PYHIAMEHTY MpHUiimMa-
€ThCsI piBHOIO L .
Mupuny ycix cryneHiB ¢yHIaMEHTY, KpiM HIDKHINA, BU3HA4aeMoO 3a GopMmy-
J010:

j
bs,i =by +2- D Hg, (30)
k=1
[Tpu LbOMY HMIMPHUHY HIDKHBOT CTYIICHI (YHIAMEHTY IPHIMAaEMO PiBHOIO D .
Tyt LS,i - qoBkHHA, [0 MiAsArae BU3HAYEHHIO | - TOH CTyNeHi GyHIaMEHTY;
bs,i - nowxuna i - To# crymeni pynnamenty; Hg - Bucota k- Toi cTymeni Qpyn-

AaMeHTy; j=N—1i+1; N - 9ucno crynexiB y GyHIaAMEHTI.

Ipumirka
7.1. ToBIIMHY 3aXHCHOTO Iapy 0eToHy ciif npuiiMaTt piBHUM 70-100 MM.
7.2. BnactuBocTi 6eToHy mpeacTaBieHi B noaatky /1.

8. APMYBAHHA NIJOILIBU ®YHJAAMEHTY

ApMyBaHHA MiI0MBU PyHIAMEHTY HEOOXIAHO JJIsl CIIPUHHATTS 00YMOBIIEHOTO
BIJICIYYIO IPYHTY 3TMHAJILHOIO MOMEHTY. Y IIbOMY BUMNAJKY CJIiJI BAKOPHUCTOBYBATH
PO3paxXyHKOBY CXeMy pHuc. 9:
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Puc. 9. Cxema 10 BU3HauU€HHS HEOOX1THOT KIIBKOCT1 apMaTypH:
b - ITUPHUHA IT1JI0IBU (PYHIAMEHTY; L - nomxwuna migorsu dbyHIaMEeHTY;

) M
My _ MEePEKUIA0YNI MOMEHT 11010 ocl OX; y - MEPEKUIAI0YMIA MOMEHT 11010

Hep BIJICTaHb BiJl IGHTPY TSKIHHS apMatyp 110

BEPXHBOT'O 00pi3y MepIoi CTyIEHi B po3paxyHKoBoMy mepepisi |-I; Hs2 . B1JICTaHb
BiJIl IEHTPY TSOKIHHA apMaTyp JI0 BEpXHBOTO 00pi3y Apyroi B po3paxyHKOBOMY Tiepe-
pizi lI-1I; Pmin u By 54 - BiANOBiAHO MiHIMAJbHE i MAKCHMaJIbHE 3HAYCHHS KOHTAK-

oci OY; C1 — apmaTypHa CITKa;

THHUX TUCKIB mija migomBow pyHaamenty; | —1 u Il — Il - po3paxyHkoBi nepepisu,
Mg m Mg - po3paxyHKOBl MOMEHTH, 33 IKUMH II1IOMPAETHCS apMaTypa.
[TinGip apmaTypy BUKOHYETHCS 1O JBOM HarpsiMKaMm — B HanpsaAMKy oci OX Tta
B HarnpsiMKy oci OVY.

VY BumaaKy, KOJIM BUKOHYETHCS TA0Ip apMaTypu B HanpsaMky oci OX, makcu-
MajbHE 1 MiHIMQJIbHE HAMPY>KEHHS TiJ MiI0IMBOK (yHIAMEHTY CJiJi BU3HAYATH 3a
Bupaszom (31):

M
cmale+20~d +—
b-L y
31
N ", (31)
b-L Wy

VY Bumazaky, KoJiM BUKOHY€EThCS MiI0ip apMatypu B HampsMKy oci OV, Makcu-
MajbHE 1 MiHIMQJIbHE HANPYXKEHHS TiJ MiJ0IMBOK (DyHIAMEHTY CJiJ BU3HAYATH 3a
BHUpa3oM (32):
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o —14_ d_l_&
max = 7 Tep WX,

My

(32)

in = +Yep -d — :
Omin b-L Yep W,

[Ipu 11pOMy 3rMHAILHUNA MOMEHT B PO3paxyHKOBOMY miepepi3i — X cliiJi BU3Ha-

4yaTu 3a (OpMYJIOIO:
3 2
Mg =- R x3—b— +ﬂ- xz—b— : (33)
3 8 2 4

a 3TMHAJIBHUN MOMEHT B PO3paxyHKOBOMY Iiepepisi Y — 3a (hopMyIIoro:

P b®) PR b?
TR -

Tyt X 1 Yy BIACTaHb BiJ IpaBoro OOKOBOro oopizy GyHAaMEHTY 0 pO3paxyH-

Gmax + Omi
a P = 2max ™ Omin
2
[lnoma apmarypu A (, iKa HEOOXI/IHA JUIS CHPUMHSTTS 3THHAIIBHOTO MOMEH-

KOBOTO TIepepi3y,

Ty B PO3paxyHKOBOMY TE€PETHHI, CI1]l pO3paxoByBaTH 3a POPMYJIOIO:

== 35
As 0 K-Hq; - Re (35)

ne Mg m Hgj - muB. puc. 9, Rg - minmicTs apmatypu Ha po3tar (auB. noxatok I1 4),

a k — koeiIieHT, 0 3aJeXKUTh BiJl BIAHOCHOI TOBIIIMHU CTUCIIOT 30HHU.
[Ticns BU3HAYEHHs IUIONII apMaTypH CIiJ] 3a1aTUCSd KPOKOM PO3CTAaHOBKHU ap-
MaTypHHUX CTPHKHIB Ngt 13a (opmynoro (36) BUSHAYUTH JiaMETP OJUHOYHOTO CTPHU-

JKHA.

_Ao
A= Nt .

[Tpu 1ipbOMy iaMeTp OAMHOYHOTO CTPHKHS d CITifl BUSHAYUTH 332 (DOPMYJIOK0:

(36)

d=,l4- A : (37)
Tyt ©=3714159.

[Ipy KOHCTpPYIOBaHHI apMaTypHUX CITOK CIiJi BPaxOBYBaTH COPTAMEHT, KU
BHUITYCKa€ MPOMHUCIIOBICTh apMaTypHUX BHp0oOiB (noaaTok [14).
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9. PO3PAXYHOK CEPEJHbBOI'O OCIJAHHA ®YHJIAMEHTY

3a0e3redYeHHs] MIITHOCT1 1 CTIMKOCTI TPYHTOBUX OCHOB HEOCTATHBO /JIsl HO-
PMalibHOI eKcIJyaTanii 3BeJIecHUX Ha HUX OyJiBelb 1 cropy/KeHb. [le 00yMoB-
JIGHO THM, III0 BHACIiJOK HepiBHOMIpHOCTI ociiaHb (QyHIaMEeHTIB, iX KpeHiB,
NPOruHiB, BUTMHIB Ta 1HIKUX AedopmMaliii Mae Miclie Mepepo3moaAiJa 3yCHiIb y
KOHCTPYKIIISIX criopykeHb. Llei ¢akT abo yTpyaHsie HOPpMAJIbHY eKCILTyaTaliio
cnopyam, abo MpUBOJAUTH O il YACTKOBOro a0 MOBHOT0 pPyiWHYBaHHA. Tomy
niroui B manuii yac Hopmu (JIBH B.2.1-10-2009 ) BuMmararoTh Ipu MPOCKTyBaHHI
(GbyHIaMeHTIB 000B'SI3KOBOTO BUKOHAHHS yMOBH (38):

S<S,, (38)

ne S m S| — BIANOBITHO Ppo3paxyHKoBa i rpann4Ha Jedopmanii ocHoBH (OcTaH-
us pernamentyerbes JIBH B.2.1-10-2009; nuB. nomarok 116, tao6u. I16.1).

OcizaHHsi BU3HAYAEMO 3 BUKOPHCTAHHSM MeETOAY NMOIIAPOBOro Miacy-
moByBanH1. [leit meton pekomengoBano JBH B.2.1-10-2009 1 € ocHoBHMM Tipu
BUKOHAHHI PO3paxyHKiB OCiJJaHb ()YHIAMEHTIB MPOMUCIOBUX 1 IUBUIBHUX Oymi-
Beb 1 criopyn (puc. 10).

Po3paxyHok ocilaHHS BHUKOHYETHCS Ha TaK 3BaHii PO3pPaxyHKOBOI Bep-
THKAaJi - mpsMa, M0 NPOXOJAUThH Kpi3b LEeHTp PyHaameHTy. Ilpu mpomy ciin
BPaxOBYBATH TMOJIOKECHHS PO3paxyHKOBOI BepTUKaJi BIIHOCHO I[EHTpPa KOTJIOBa-
HY.

9.1. Ocinanus okpemMoro GyHjaaMeHTy BU3HAYAETHCS 3a POPMYIIOH0:

n o . n o . n o .
s |-yt B £
I=1 =i I=1 "e,l I=1 ™

ne: f=0,8 — emnipuunuii koediuienr; o

-hy |, (39)

zp,i — HOPMaJlbHE BEPTHKAILHE HAIpY-

KEHHS y LEHTPi |— TOrO eJIeMeHTAPHOI0 MIAPY TOBIIMHHOI hj, sike 00yMOBIEHO

HABAHTAXKECHHAM BiJl yHIaMEHTY; O, ; — T€ )X caMe, 00yMOBJIEHO MUTOMOIO Baroro

Zy,i
IpyHTa 3 KOTJIOBaHy; N— KUIBKICTh LIapiB, HA AKI po30MTa CTUCIMBA TOBIIA; Ej —
MOJIyJIb 3arajibHO1 Jiepopmaiiii OCHOBH, 1110 BCTAHOBJIEHMH MO Tijili MEPBUHHOIO
3aBaHTa’KeHHs OCHOBHU; Egj— Te Xk came, BCTAHOBJICHHH MO Tijili BTOPHHHOIO

3aBAHTAKEHHS OCHOBH.
IHpumirka:
k1o BiICYTHI pe3yJabTaTH BU3HAUYCHHS MOIYJIS Ee,i , TO 171 crnopyikens ||

u Il piBHIB npumyckaeTbes npuitmMaTi piBHUM Eg j =5- ;.
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Puc. 10. Cxema 1o Bu3HaueHHs ocigaHHs okpemoro pynaamenty: NL — BigMiTka
npupoaHoro pensedy; DL — Tex, mnanyBanbHa; FL — BinmMiTKa 3aKkiiajieHHs T1O1II-
BU pyHmamenty; WL — Tex, piBHA mig3zeMHux BoJ; BC — HUXHS rpaHulls CTUCTUBOT
ToBII; d 1 d, — rMOWHA 3aKIaIeHHs MA0IIBY (YHIAMEHTY BIAMOBIIHO BiJl PiBHSA

TUIaHYBaHHS 1 TpUpoHOTro penbedy; b i By — BigmosigHo mmpuHa migomsu GyHIa-

MEHTY 1 KOTJIOBaHy; P— CE€PEeIHId THCK IiJ MAOMBO GyHIaMEHTy; o, 1 0,

MPY>KEHHS BiJl BIIACHOT Baru IPyHTY Ha MIMOMHI z 1 BIIMITKA 3aKJIaJICHHS IT1/I0IIBU
dbyHIaMEHTY BiIMOBITHO MPU MPOEKTHIN BIIMITKH JEHHOI MIOBEPXHI1 OCHOBHU (TOOTO
DL); o}, 1 o), — Te 3k came, IPU BiIIMITKH IIpUPoIHOro penbedy (tobro NL); o, i

J— Ha_

00 — HOPMAJIbHE BEPTUKAJILHE HAIIPYXKEHHS BiJl 30BHINIHBOTO HABAHTAXCHHSA Ha
MIMOWHI z 1 BIAMITKA 3aKJIaJICHHS I10IBH ()YHIAMEHTY BiAIOBITHO; 07y — HaBaH-

Ta)XEHHS BiJl BIACHOT Barv IPyHTY, 110 BUHUKAE TIPU YPUBKH KOTIOBAHY

9.2. BepTukajibHe HANPY:KEHHA Bil nmepeaanoro yepe3 GyHaaMeHT THCKY
Ha TPYHT IIPU PO3PaXyHKOBIHM TTMOWHI z Ciiij BU3HA4YaTH 3a hopmyroro (40):

Op=a-Pp, (40)

ne a— KoediIieHT, SKUU MpUUMAEThC 3a Taby. 7 B 3aJ€KHOCTI BiJl BITHOCHOT
2-17 . o
rubunu & = e a p - cepedHiil TUCK mix migomBoto pynmamenty. Tyt b -

HIMpHUHA N110MBU GYHIAMEHTY.

Tabmuns 7
3HadyeHHs KoedillieHTa a
KoedimienT o anga pyHnaMeHTis
£= 2-z [IpsIMOKYTHUX, 3 CIIBBIAHOIIEHHSIM CTOPIH Crpiuxo-
b | Kpyrmx n=L/b BHUX
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1,0 1,4 1,8 2,4 3,2 5

0 1,000 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000
0,4 0,949 0,960 | 0,972 | 0,975 | 0,976 | 0,977 | 0,977 0,977
0,8 0,756 0,800 | 0,848 | 0,866 | 0,876 | 0,879 | 0,881 0,881
1,2 0,547 0,606 | 0,682 | 0,717 | 0,739 | 0,749 | 0,754 0,755
1,6 0,390 0,449 | 0,532 | 0,578 | 0,612 | 0,629 | 0,639 0,642
2 0,285 0,336 | 0,414 | 0,463 | 0,505 | 0,530 | 0,545 0,550
2,4 0,214 0,257 | 0,325 | 0,374 | 0,419 | 0,449 | 0,470 0,477
2,8 0,165 0,201 | 0,260 | 0,304 | 0,349 | 0,383 | 0,410 0,420
3,2 0,130 0,160 | 0,210 | 0,251 | 0,249 | 0,329 | 0,360 0,374
3,6 0,106 0,131 | 0,473 | 0,209 | 0,250 | 0,285 | 0,319 0,337
4 0,087 0,108 | 0,145 | 0,176 | 0,214 | 0,248 | 0,285 0,306
4,4 0,073 0,091 | 0,123 | 0,150 | 0,185 | 0,218 | 0,255 0,280
4,8 0,062 0,077 | 0,105 | 0,130 | 0,161 | 0,192 | 0,230 0,258
52 0,053 0,067 | 0,091 | 0,113 | 0,141 | 0,170 | 0,208 0,349
5,6 0,046 0,058 | 0,079 | 0,099 | 0,124 | 0,152 | 0,189 0,223
6 0,040 0,051 | 0,070 | 0,087 | 0,110 | 0,136 | 0,173 0,208
6,4 0,036 0,045 | 0,062 | 0,077 | 0,099 | 0,122 | 0,158 0,196
6,8 0,031 0,040 | 0,055 | 0,064 | 0,088 | 0,110 | 0,145 0,185
7,2 0,028 0,036 | 0,049 | 0,062 | 0,080 | 0,100 | 0,133 0,175
7,6 0,024 0,032 | 0,044 | 0,056 | 0,072 | 0,091 | 0,123 0,166
8 0,022 0,029 | 0,040 | 0,051 | 0,066 | 0,084 | 0,113 0,158
8,4 0,021 0,026 | 0,037 | 0,046 | 0,060 | 0,077 | 0,105 0,150
8,8 0,019 0,024 | 0,033 | 0,042 | 0,055 | 0,071 | 0,098 0,143
9,2 0,017 0,022 | 0,031 | 0,039 | 0,051 | 0,065 | 0,091 0,137
9,6 0,016 0,020 | 0,028 | 0,036 | 0,047 | 0,060 | 0,085 0,132
10 0,015 0,019 | 0,026 | 0,033 | 0,043 | 0,056 | 0,079 0,126
10,4 0,014 0,017 | 0,024 | 0,031 | 0,040 | 0,052 | 0,074 0,122
10,8 0,013 0,016 | 0,022 | 0,029 | 0,037 | 0,049 | 0,069 0,117
11,2 0,012 0,015 | 0,021 | 0,027 | 0,035 | 0,045 | 0,065 0,113
11,6 0,011 0,014 | 0,020 | 0,025 | 0,033 | 0,042 | 0,061 0,109
12,0 0,010 0,013 | 0,018 | 0,023 | 0,031 | 0,040 | 0,058 0,106

9.3. BepTukajibHe HANIPY KeHHsI Bi/l BJacHOI Baru rpyHTy Ha pO3paxyHKOBIH
rIHOMHI

Beprtukanbpae HanmpyKEHHS BiJ BJIACHOI Baru IPYHTY Ha PO3PaxyHKOBIN TIUOU-
Hi Z CJiJ BU3HAYAaTH 3 yPaxXyBaHHSAM MNOJ0KeHHsI (pyHAaMeHTY B KOTJIOBaHi y
IJIaHl 1 0 MIMOMHI. SIKIIO0 po3paxyHKOBAa BEPTHUKAJb, 110 MPOXOIUTH Yepe3 IEHTP
(dbyHIaMEHTY CIiBOaAa€ 3 LEHTPOM KOTJIOBaHY, TO JIONMYCKAEThCS BUKOPHUCTOBYBATH
dhopmyny (41), uo pekomengoBana JIbH B.2.1-10-2009:

O’z;xzak’glzg,oi (41)

27



ne ay — Koe(imieHT, IKUN CIi MpUUMATH MO Taba. 7 B 3aJIeKHOCTI BiJ BITHOC-

. 2-1 . X
HOI TIIMONHHA § = b—, a 6,2910 — HaNpYy>KECHHS Ha B1AMITKHU 3aKJIaJaHHS M1J0MIBU

¢dyHIaMeHTy BiJ BiacHOi Baru rpyHTy. TyT by — mmpuHa KOTIOBaHY.

9.4. SIkmo0 BUKOHYEThCSA YMOBa P < O"zg,o (ToOTO cepemHiii THCK MiJa Ii-

I01IBOIO (PyHIaMEHTY OyJe MEHII TUCKY BiJ BJIacHO1 Baru IpyHTY), TO OCiJaHHs
OKpeMoro (pyHIaMEHTY CJIiJi BU3Ha4YaTh 32 (GopMyioro (42):
N Ozp,i

S=p-3
ﬂizl Ei

-hy. (42)

9.5. Ilpu po3paxyHKy OCIJaHHSI TaKOX CJ1J BpaxoBYyBaTH JA0JAATKOBIi Ha-
npyxkenns (noaatok XK)Bix cycignix pynnamenTiB. s iX BU3HAYCHHS HA BEP-
TUKaJl 3 KoopAuHaTaMu (X, Y) ciiJi BUKOPUCTOBYBATH MPUHIUIT CYNEPIO3UIIIT 1

aHAIITUYHY 3aJCKHICTh (43), IPUUHSABIIYN B HE .

m
azp,i:_Zlaz,j(pj,bj,Lj,z,xj—xi,yj—yi), (43)
J:

Jie Ozpj — AUB. NOSCHEHHs 10 Gopmyunu (39), (Xi : yi) — KOOpAWHATH LeHTpa QY-
HJIAMEHTY, OCIJJaHHS SKOTO BU3HAYAETHCS; (X iy j) — TeX, CYCIIHIX (yHIaMEH-

TiB; p;, b, 1 L; —BiAMOBIAHO CEPEAHIA TUCK M1 M1JOIIBOIO ] — Toro gpyHaaMeH-

Ty, 1i IIMPUHA 1 JOBXUHA; M —3arajbHe YUCI0 (PyHIaMEHTIB.

9.6. Hanpy:keHHsI Bif BJIaCHOI Baru IPYHTY O,q Ha PO3PaxyHKOBiii

riauduHi z cnijx Bu3Havyatu 3a Gpopmymnoro (44):
n-1 n-1
Gzq=d+Vn- Z_Zhi +Zhi'Yi- (44)
=1 i=1

Tyt h; — ToBmMHA | -TOTO MIAPY; ¥ — MMTOMA Bara IPyHTY, IO Horo ckiagae; hy i yp —
TeX 11 N — Toro mapy; v,— KoediwieHt Ilyaccona N — Toro mapy; Z - BIICTaHb BiJ
JICHHOI TIOBEPXHI OCHOBH JI0 TOYKH, 1110 PO3MIISiAAEThes. Y popmyii (45) cain npuiiHs-
™™, mo (=y'-d,, ne y' — muTOMa Bara IpyHTY, IO PO3TAIIOBAaHUN BUIIE Ii-
nourBu pyHaameHty; d,, — BiACTaHb BiJ BiIMITKH MPUPOIHOTO penbedy 10 Bil-
MITKH 3aKJIaJIeHHS Mi0MWBU GYHIAMEHTY.

[Ipu oMy, SIKIIO TOYKA, MO PO3TIISAAETHCS, 3HAXOAUTHCS HUXKYE PiBHS
Mi3€MHUX BOJ, CJ1J BpaXxOBYBaTH 3Ba’KyBaJIbHY il BOJH, a SKIIO HUXKYE BO-
AOYNOPY, TO [0 HaNpyXeHb BiJ BJIACHOI Baru CHIiJ A0JAaTH HampyKEHHS
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Pw = 7w - dw, A€ Yw =1OKH/M3 — mUTOMa Bara Boau, a Oy, — BHCOTa BOJHOIO
CTOBIY BiJ PIBHA MiA3€MHHUX BO/ 10 BOAOYIOPY.

9.7. HUKHI0 TPAHMIIO CTHCJIMBOI TOBINi OCHOBM H. Npu3Ha4arOTh Ha
rauOuH1 Z, Ha IKid BUKOHYETHCS yMOBA!

Gzp’z :k'o-zg,z.

Koedimient k npuiimaiors.0,2 npu BukoHanui ymoBu b <5 m; 0,5 npu
BUKOHAaHHI yMOBH b >20 M; mo iHTepmosiii mpu BUKOHaHHI yMOBH 5<b <20
M; 0,1, akimo BcepeirH1 CTUCIUBOI TOBIII a00 HUXKUYE HEl 3adra€e TPyHT 3 MOA Y-

nem nedopwmarii E <5 Mlla.

9.8. Jlany MeTOAMKY BU3HAYEHHA OCiIaHb QyHIaMEHTIB He CJIiJI BUKO-
PUCTOBYBATH B TAKHX BHIAKAX:

— Ko npu mupuHi pyraamenty b <10 m BukoHyeThcs ymoBa H¢ < E;

— Ko npu mupuHi Gpyagamenty b>10 m Bukonyerscs ymoBa H. <4+0.1-b.
Tyr H. - ToBHmIMHA I'PyHTOBOIrO WIapy Bl NITOHIBA (PYHIAMEHTY IO HOKPIBIl
CKell.

9.9. Pe3yabTaTu 00YHMCJIEHb CJil NMpPeACTABUTH Y BHIJAAI Ta0JUIi,
(¢popma akoi HaBeaeHa B nogarky XK.

JleTaJibHO METOAMKA BH3HAYEHHSI CEPEeIHBLOIr0 OCiIaHHA (yHIAMEHTY
BUKJajJdeHa B 1oaaTky K.

10. 3BAT'AJIBHI BUMOI'X 10 IPOEKTYBAHHSA OCHOB TA
ITH’KEHEPTHUX CIIOPY ]l TA TPYBOITPOBO/IIB

10.1 Cnopyau 6amtoBoro Tumy (CHUJIOCHI KOPIYCH, BYT1IbHI OallITH TOWIO), SIKi
3BOJATHCS HA MPOCIAAI0YMX TOBIIAX 13 HEYCYHYTOIO MPOCAIOYHICTIO TPYHTIB, CIiJl
MPOEKTYBaTH HAa OCHOBI JKOPCTKUX KOHCTPYKTHUBHHX cxeM. Jlyist 3amoOiranHs abo
3HIKEHHS BEJMYMH PO3PAaXyYHKOBHUX KPEHIB OallITOBUX CIOPYHA, IO MEPEBUILYIOThH
rpaHUYHI 3HAUYEHHS, HEOOX1HO 301IbIIyBaTH PO3MIPH MiJOLIBU (PyHIAMEHTY, OITyC-
KaTH 32 MOKJIUBICTIO IIEHTpP Baru CIOpy/u, epeadadaTu BAHTOBI IPUCTPOT, a TAKOXK
3aX0/l1 3 BUPIBHIOBAHHS CIIOPY/IH.

10.2 TpaucnopTepHi rajepei Ciij MpOeKTyBaTH 3a MIAAATIMBUMH CXEMaMHU.
Hecyui koHCTpyKIIii TpaHCOPTEPHUX Tajepei HeoOX1IHO, K MPaBUIIO, TiepeadadaTu
MeTaJeBUMHU, PO3PI3HOI KOHCTPYKIIi 31 MBaMu Ha omnopax. [Ipu ubomy mae 3abe3mne-
YyBaTUCh MOXJIMBICTh PUXTYBAHHS rajiepei Ha omnopax y TOPU3OHTAJIbHIN IUIOIIMHI
3a HOpMAaJUTIO JI0 1i T03/I0BXKHBOI oci. OOnupaHHs TpaHCTIOPTEPHOI rayiepei Ha Oyau-
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HOK CJIiJT MPOEKTYBaTH MapHIpHO-pyxoMuM. [ledopmariiiiti mBu MaroTh OyTH MEpeK-
PUTI HALTITbHUKAMH.

10.3 TIpoTsoxHi mig3eMHi cniopynu (TyHENI, KaHAIWA, TMEPEXOAW TOIIO) CIif
MPOEKTYBATHU: - y MO3J0BKHbOMY HAMpPSAMKY - 3a MAJATIMBUMU CXEMaMH 3 po3pi3-
KO0 JehopMaliiHUMU [IBaMU Ha OKpeMI )KOPCTKI BIJICIKH; - y TIONIEPEUHOMY HaIpsi-
MKY - 32 MIJaTIMBUMU 1 )KOPCTKUMH KOHCTPYKTUBHUMH CXEMaMH.

10.4 JToBxuHy BiJCIKIB IPOTSHKHUX MIJ3EMHUX CHOPY[ CIiJI MPUUMATH 3aJI€K-
HO B1JI HECY4Oi CIIPOMO’KHOCTI KOHCTPYKIIii, BEIMYNHU HAaBaHTXKEHb Ta Jii BiJ Je-
dbopmariii ocHoBH. [edopmaliiitHi MIBH MK CYMDKHUMH BiJICIKAMHA HEOOX1THO 3aXH-
IIaTH BiJ MONAJaHHs MiA3eMHUX BOJ.

10.5 Tlo310B»KH1 HAXWJIM JIOTKIB MPOTSHKHOT MI3EMHOI CIIOPY/IU, SIK1 Tepeada-
YaroThCA JIJIS1 BIIBEICHHS aBapiiHUX BOJI, CJ1J] IPOEKTYBATH 13 BpaxyBaHHSIM MOXJIH-
BHX HaXWJIIB 36MHOI1 ITOBEPXHI.

10.6 Jlns 3abe3nedeHHs] HOPMAJIBHOI €KCIUTyaTalli iH)KEeHEpPHUX KOMYHIKaIlii,
MPOKJIAJICHUX y TMPOTHKHUX MMIA3EMHUX CIIOPYJIax, CIiJ mepeadadaT BIAMITyBaHHS
crieliayIbHUX MiAAATIUBUX OMOP 1 KOMIIEHCAI[IMHUX MPUCTPOIB.

10.7 €mkicHi 3arnmuOiaeH] COOPYAM CIIIJI MTPOEKTYBATH 3a MIAAATIMBUMH, KOM-
OlHOBaHMMHU a00 MKOPCTKUMHU KOHCTPYKTHBHUMHU CXeMaMH 3 3a0€3MEUYeHHSIM HEeoO-
X1HOI repMeTH3alii CTUKIB.

10.8 3akpuTi €eMKICHI 3ariau0JIeH] CHOPYIU MPOEKTYIOThCS MEPEBAXKHO 3a IiJI-
JTATIIMBUMU 1 KOMOIHOBaHUMH KOHCTpyKTUBHUMEU cxemamu. JIBH B. 1.1-5-2000 Y.II
C.30 IlignaTnuBa KOHCTPYKTUBHA CXeMa 3/11MCHIOETHCS BIAIITYBAHHSIM MPUCTOCOBA-
HUX JI0 HEPIBHOMIPHHUX JedopmMaliii OCHOBM IMiIJIATIUBUX BOJIOHSIIPOHUKHHUX IIIBIB
Ha CTUKaX KOHCTPYKIIINA 301pHUX CTiH, @ TAKOX Yy 1X 3'€IHAHHSX 3 TOKPUTTSIM, JTHU-
IIIEM 1 ITepEeropoIKaMHu.

10.9 Binkputi €MKiCcHI 3arau6JieH] COPYAH MPOEKTYIOTHCS MEPEBAXKHO 3a KO-
PCTKUMH 1 KOMOIHOBAHUMH KOHCTPYKTUBHUMHM CXEMaMHu, a CIIOPY/IY, 1[0 MalOTh CTa-
1[IOHAapHE 00JIaJIHaHHS, - 32 JKOPCTKUMU cXeMaMu. BiIkpuTi 3arnubieH1 Cropyau, 1o
HE MalOTh CTAI[IOHAPHOTO OOJaJHAHHS, CI1J IPOEKTYBAaTH: - IPSIMOKYTHHUMH B IUIaHI
- 32 JKOPCTKOIO KOHCTPYKTHBHOIO CXEMOIO; - KPYTJIMMH - 33 JKOPCTKOIO KOHCTPYKTHB-
HOIO CXEMOIO 3a HasgBHOCTI MIJ3€MHMX BOJI 1 32 KOMOIHOBAHOIO - 13 JHHUIIEM, BIJICIUe-
HUM BiJ] CTiH AedopMaliifHUM IBOM 3a BIJICYTHOCTI MIJ3€MHUX BOJI.

10.10 €mkicHi 3araubeH1 criopyau i OyiBHUIITBA HA OOBOJIHEHUX JIECOBUX
IPpyHTaxX 3 BUCOKMM PIBHEM MiA3€MHUX BOJ CJIiJl MPOEKTYBATH 3 IMiAJATIMBAMU IIIBa-
MU, SIKi 3a0€CTeUy0Th TEPMETUYHICTh MpU AePOpMaIIfHIX BIIMBAX Ta T1IPOCTATH-
YHOMY THUCKY B HallOUIbII HEOE3MEeUHUX Mepepizax.

10.11 Biacranp Big BOJOMICTKHX OO'€KTIB A0 OyIMHKIB 1 CHOPYJ MOBUHHA
MpUIMATHUCS: - Y TPYHTOBHX YMOBAX, Jie¢ BIJICYTHE TIPOCIIAHHS B1J] BIIACHO1 Baru rpy-
HTY 3 TpylamH CKJIaJHOCTI YMOB OyniBHULTBa 1-A, 1-b, - He MeHIIe MiBTOPU TOB-
IIIUHYU 11apy MPOCiJaHHs, a 3 TPYHO CKIAAHOCTI 1-B - SK y 3BUYaHMX T'PYHTOBHUX
YMOBax; - y TPYHTOBHX YMOBaX, JI¢ MOXJIMBE TPOCITaHHS BiJl BJAaCHOI Baru IpyHTY,
MpU BOJAONPOHUKHUX MIACTHIIBHUX TPYHTaX 3 IPYIOI0 CKJIAJHOCTI yMOB Oy/IBHULITBA
2-B - He MeHIlIe MIBTOPU TOBIIMHU APy MPOCIAaHHS, a IPU BOJOHEIPOHUKHUX He-
3aJIEKHO B1J] TPy CKJIAHOCTI YMOB OyAIBHHUIITBA - HE MEHIIIE TPUKPATHOT TOBIIIMHU
I[LOTO APy, ajie He OuTbie 40Mm.
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10.12 Cnopyau 3 MOKPUMH TE€XHOJIOTTYHUMU MPOIIecCaMu 1 CIIOPYIHU JJist 30epi-
raHHs 3amaciB BoAM (TpajupHi, Opu3KanbHiI O0aceiiHu, OYHCHI MPUCTPOI, pe3epByapu
Ta iH.) CJiJI MPOEKTYBATH 3 BOJO3aXMCHUMHU 3aX0/IaMH 1 TUIaCTOBUM ApeHaxem. Crio-
pYyIu, eKCIUTyaTallis sIKUX MPUBOAUTH J0 OOBOJHEHHS MPUJIETIIOl A0 HUX TEPUTOPIi
(Opu3kabHiI OaceiHu, TPaTUpPHI Ta iH.), HEOOXITHO OTOYYBATH BUMOIICHHSM IIHPH-
HOIO, 1110 BUKJIIOYA€ MOXIIMBICTh MOMAJaHHA BOJM 3a ii Mexi, 3 yxunamu 3% y Oik
CHOPY/IU 1 BUITYCKOM y BOJONIPUIIMANIbHY CUCTEMY 3 TJIACTOBUM JIPEHAKEM.

10.13 Cnopyau, y SIKHX 3aMOYyBaHHSI TPYHTIB OCHOBU MOKJIMBE BHACIIIOK
BUTIKAHHS BOJH 3 BHYTPIIIHIX MEPEXK, a TAKOXK 13 OJIM3BKO PO3TAIIOBAHUX 30BHIIIHIX
BOJIOHECYYMX KOMYHIiKaIliii ab0 Mpu 3araJbHOMY YM MICIIEBOMY IIIJIBUIIIEHHI PIBHS
MiJ3eMHHUX BOJI, CJIIJl MPOEKTYBATU 3 BOJO3aXUCHUMHM 3aXOJaMH 1 APEHAXKEM, a y BU-
najKy MIATOIUICHHS 3arjiMOJeHUX YacTUH - 3 YpaXyBaHHSIM BIUIUBY Ha KOHCTPYKIIIi
MIAIOPY MiA3EMHHUX BOJ.

10.14 MiuHicte TpyOONpPOBOIB C MEPEBIPATA MPHU CHUIbHIN N1i HaBaHTa-
’KEHb, [0 BUHUKAIOThH 32 3BUYAHUX YMOB OyJIBHHUIITBA 1 PETIAMEHTYIOTHCSI YNHHU-
MU HOpPMaMH, 3 BpaXyBaHHSIM JIii B1J POCIAaHHS TPYHTIB.

10.15 fIx KOHCTPYKTHBHI 3aX0OAM 3aXUCTY CJI1J BCTAHOBJIIOBATH KOMIIEHCATOPH,
M1JBUIYBAaTU MILHICTh TPYO 1 3BAPHUX CTUKIB Yy MOEAHAHHI 3 MOJIMEPHUMHU TOKPHT-
TSAMU 1 MaJIO3aIEMJIIOIOUUMH OOCUTIKaMH, a TaKOXK MIABUIIYBATH T€PMETUYHICTD PO-
3TpyOHUX cTukiB. JIbH

IPUMITKA: JIeTalbHI BUMOIO J0 MPOKJIaJdaHHs TPyOOIpPOBO/IB HABEAEHO Y JI0-
narky JI

11. TPA®IYHE NPEJACTABJIEHHS PE3YJIBTATIB BUKOHAHHSA
KYPCOBOI'O ITIPOEKTY (ITPUKJIA )

Pe3ynbTaTi BUKOHAHHS MIPOEKTY (TPUKJIIaT) MPEICTaBICH] B 10AaTKy M.
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Honatok A (moBinkoBuii). HopMaTuBHI 3HAYEHHS XaPAKTEPUCTHK MIITHOCTI i
AedopMaTHBHOCTI IPYHTIB

A.l. Jlns momepenHix po3paxyHKiB ocHOB OyxaiBens Ta criopya I i Il piBHiB
BIJIMOBIIAJILHOCTI 1 po3paxyHKiB 0CHOB 00'ekTiB III piBHS BiAMOBITAIBLHOCTI, a TAKOXK
OTIOp TOBITPSIHUX JIHINA JOIMYCKAEThCS BU3HAYATH HOPMATHBHI 1 PO3PaxyHKOBI 3Ha-
YeHHSI XapaKTePUCTUK MIIHOCTI 1 Ae(OPMOBAHOCTI IPYHTIB 3TiAHO 3 iX (DI3UYHUMU
XapaKTePUCTHKAMH.

HopmatuBH1 XapaKTepuUCTUKH IPYHTIB HaBeeH1 B Ta0. A.1-A.3.

Po3paxyHKOBI 3HA4YCHHS XapaKTEPUCTHK IPYHTIB y IbOMY BHUIAIKY CIif
IpUAMATH NMPU 3HAYEHHAX KOe]III€HTIB HAIIHHOCTI M0 IPYHTY:

- y pO3paxyHKax OCHOB 3a jiedhopmariisiMmu Yo =1,

- Y pO3paxyHKax OCHOB 32 HECY4YOIO 3/1aTHICTIO:

JUJISL IATOMOTO 3YETUICHHS Yo = 1,5;
JUTSI KyTa BHYTPIITHBOTO TEPTS:

TMICKIB Yetw) = 1,1;
TJIMHUCTUX IPYHTIB Yetw) = 1,15.

HopmatuBH1 3Ha4€HHS! TUTOMOTO 34ETUICHHS ¢, KIla, KyTa BHYTPITHBOTO TEPTS Pn,
rpan, 1 Mmoxynis aedopmaiiii £, MIla, mickiB 4eTBEpTUHHUX BiAKIAI1B

Tabmmis A.1
Ilo3HavenHsi | XapakTepHCTHKHU IPYHTIB Npu KoeimieHTI
Hicku XapaKTepUCTUK MOPUCTOCTI e
TPYHTIB 0,45 0,55 0,65 0,75
['paBenucti 1 cn 2 L - -
: On 43 40 38 -
KpYIIH E 50 40 30 :
CepeHbO1 Kpy- <n 3 2 L -
IHOCTI P 40 38 35 -
E 50 40 30 -
Cn 6 4 2 -
Hpi6Hi ¢n 38 36 32 28
E 48 38 28 18
Cn 8 6 4 2
[MunyBarti On 36 34 30 26
E 39 28 18 11
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HopmaTuBH1 3HaY€HHS MUTOMOTO 34YEIUICHHS Cp, Klla, KyTa BHYTPIIIHBOTO TEPTS @n,

Tpaj., TTHHUCTUX HEJIECOBUX IPYHTIB YCTBEPTUHHUX BIIKIAIB

Tadomuis A.2

HaiimenyBaHH#A IpyH-
TiB 1 MeXKi HOpMATHB-

IHo3Hauenusa

XapakTepuCTHKHM I'PYHTIB pHU Koedi-
Hi€HTI MOPUCTOCTI €

HUX 3HAYEHD iX moKa3- |\ Pk CPUCTHE
. rpyutie | 0,45 0,55 | 0,65 | 0,75 | 0,85 | 0,95 | 1,05
HHKA TCKYY0CT1
0<1.<0,25 cn 21 17115 [13] - | -] -
Cyicin O 30292724 - -7 -
0,25<I. < cn 19151311 ]9 -] -
0,75 ©n 28 | 26 |24 [ 21|18 - | -
0<1.<0,25 cn 47 13731252219 -
O 26 | 25 | 24 [ 23 [ 22 | 20 | -
Cyrmmnar] O3S ch 39 |34 |28 23]18]15] -
0,5 ©On 24 | 2322|2119 |17 ] -
0,5<I < cn - | - |25 [20]16]14] 12
0,75 0 - | - J19]18 16]14] 12
0<1.<0,5 ch - 181685447 ] 411 36
O - 2120 19] 18 16 | 14
Fone | 0.25<1i< cn - | - |57 |50]43]37] 32
0,5 ©n | - T8 ]16]14a] 11
0,5<I < cn - | - |45 [ 41]36 ]33] 29
0,75 On - - w1210 7
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HopmatuBHi 3Ha4eHHS MOAYJIs ieopMarlii TIIMHUCTUX HEJIECOBUX IPYHTIB

Tabmunsg A.3
HaliMeHyBaHHSI IPYH- Mopnyas aepopmaunii E, MIla,
IloxomkeHHs| TiB i Me:Ki HOpMaTHB- npu koedinieHTi MOpUCTOCTI €
i BiK I'PYHTIB | HUX 3HA4Y€Hb IX MOKAa-
Py . 0,35(0,45|0,55(0,65|0,75|0,85|0,95|1,05(1,2(1,4| 1,6
3HMKA TeKY40CTi /|
3 Cymicku |[0<1.<0,75| - |32|24|16|10| 7 | - | -|- -] -
.i'E Cyrmuaku|0 <1, <025| - |34 |27 |22 |17 |14 |11 | - |- |- | -
= 025<I.<| - |32]|25|19 14|18 |- [-]-]-
- 0,5
s £ 05<h< [~ |- |- [ |6[5]- -]
=8¢ 0,75
< .Eﬁg Tmuan |0<1,<025| - | - |28 |24 |21 |18 15|12 |- |- | -
2|28 025<I.<|-|-|-|2a]]15[12]9[-]-]-
< L0
2 |& & 0,5
E%Q 05<I,< | - |- |- |- (B9 7]-]-/|-+
= | < 0,75
? Cymicku |[0<1.<0,75| - |33 |24 |17 |11 | 7 | - | - | -|-| -
5 'O'E Cyrmuuku|0 <1 <0,25| - [40 |33 |27 |21 | - | - | - | -|-] -
T8 3 025<1 < 14| 7 :
= g 0,5 - | 35| 28| 2217 i .
- 05<I < :
0,75 - | -] -]17]13]10] - | - - | -
Moperni| Y™ | <05 60|50 40| - | - |- |-|-|-]-]-
CyriavHku
. S 025<h<| - | -|-|-|-|-|21|25]|22| -] -
H L = 0
2Eg8
S S 8o | Dmmm [0<1<025[ - |- |-|-|-]-[24]22]19]15] -
g Eg 025<l.<|-|-|-|-1-1-1]-1-/[16/12|10
= 5 0,5
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A.2. XapaKkTepUCTUKH MICKIB y Ta0a. A.l BIIHOCATHCS O KBApIIOBUX IICKIB
13 3epHaMH Pi3HOI OKPYTJIOCTI, IO MICTATh HEe Oinbine 20 % MOJLOBOTO IIMATy 1 HE
outbire 5 % y cyMi pi3HUX JOMINIOK (CIIFO/A, TIIAYKOHIT TOIIO), BKIIFOYAIOYN OpraHi-
YHY PEUOBHHY, HE3aJI€KHO BiJ Koe(illi€eHTa BOJOHACHUEHHS IPYHTIB Sy.

A.3. XapaKTepuCTUKU TTUHUCTHX TPYHTIB y Taba. A.2 1 A.3 BIAHOCSATHCS N0
IPYHTIB, IO MICTAThH HE Ounbie 5% OpraHiyHOi pEYOBHHHU 1 MAIOTh KOS(IIIIEHT BOO-
HacuueHHs Sy > 0,8.

A.4. JIns TpyHTIB 13 MIPOMIKHUMHM 3HAUYCHHSIMHU e MPOTH 3a3HAYCHUX y TaOJl.
A.1-A.3 nomyckaeThCs BU3HAYATH 3HAYEHHS Cn, @n 1 £ THTEPIIOJIAIIEIO.

Skiio 3HaueHHs e, | 1 Sy IpyHTIB BUXOATh 3a MeXI1, mependayeHi taom. A.l-
A.3, XapaKTepUCTUKH Cn, @n 1 £ CIiJl BU3HAYATH 3a JaHUMU Oe3MocepeHiX BUIPoOy-
BaHb ITUX IPYHTIB.

JlomyckaeThesi B 3amac HaAIMHOCTI IPUMMAaTH XapaKTEPUCTUKHU Cn, ¢n 1 E 3a
BIJIMMOBITHUMH HWKHIMU MexaMmu e, I 1 Sy Tabm. A.1-A.3, Km0 IpyHTH MaroTh 3Ha-
4eHHS e, || 1 Sy MeHIIe WX HIDKHIX TPAaHNYHUX 3HAYEHb.

A.5. Jlyis1 BU3BHAYEHHS 3HAYEHb Cn, ¢n 1 £ 3a Ta0n. A.1-A.3 BUKOPUCTOBYIOThCS
HOPMATHBHI 3HaYEHHS e, I 1 Sy.

A.6. KoeoimieHT HamiiHOCTI MO IPYHTY )y MpU OOYMCICHHI PO3PaxyHKOBUX
3HA4YEHb XapaKTEPUCTUK MIIHOCTI (TUTOMOTO 3UYEIJICHHS C, KyTa BHYTPIIIHBOTO TEP-
TS ¢ HECKEJbHUX IPYHTIB 1 TPaHULl MILHOCTI HA OJTHOOCBOBUM CTUCK CKEJIBHUX IPYH-
TiB R¢, @ TakOX MIUTBHOCTI TPYHTY p) 3T1IHO 7.3.5 BCTaHOBIIOIOTH Y 3aJIEKHOCTI BiJ
MIHJIMBOCTI IIUX XapaKTEPUCTHUK, YUCJIA BUSHAYECHD 1 3HAUECHHSI JOBIpYOi HMOBIPHOCTI
o JACTY b B.2.1-5. I iHIIUX XapaKTEepUCTUK IPYHTY AOIMYCKAETHCS IPUUMATH g =
1.

A.7. JloBipuy MMOBIPHICTh 0. PO3PaXyHKOBUX 3HAUEHb XapPaKTEPUCTUK IPYyH-
TIB MPUIMAIOTh: MPU PO3paxXyHKaxX OCHOB 3a HeCcydoro 3maTHicTio - 0,95, 3a nedop-
marisamu - 0,85.

st 06'exTiB | piBHS BiANOBIAAIBHOCTI IOMYCKAETHCA MPUIIMATH BUILY J0OBi-
puy HMOBIPHICTh PO3pAaxXyHKOBUX 3HAUEHb XapPaKTEPUCTUK IPYHTIB, ajie¢ HEe OLIblIe
0,99.

Ilpumimka 1. Po3paxyHKOBI 3HAYEHHSI XapaKTEPUCTUK I'PYHTIB, IO BIANOBI-
JAI0Th PI3HUM 3HAYEHHSM JI0BIPYOi MMOBIPHOCTI, TOBUHHI HABOJAMTHCH y 3BITaxX IMpPO
1HKEHEPHO-TE€O0JIOTYH1 BUITYKYBaHHS.

Ipumimxa 2. Po3paxyHKOBI 3HAUCHHS XapaKTEPUCTUK TPYHTIB ¢, @, Y IS PO-
3paxyHKIB 3a HECYUOIO 3/IaTHICTIO TIO3HAYAIOTH C|, @), Y1, 32 AePopMalisiMu - ¢y, @,

-
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Honarok b. YmMoBHI rpagiuHi mo3HayeHHs OCHOBHMX BU/IIB IPYHTIB

Taoauna b.1

MosxaveHHA '| HaiimenyBaHHRA
OboanaveHne | Haumenosakme

Ocanni royHTH
OcanoyHbie rpyHThl

1 Aneegponit
D T | AnesponuT

| ~ 2 AHrippwT
i ~ AHrvapuT
1: o ~1
| s 3 Aprinit ;
! S— AprannuT ;
AT AT 5 | 4 Bpekvig
{ _£+d._L | Bpexk4ws
- i
v I a9 |
| 5 BanyHu
|
o< . BanyHsi :
= - i ;
f S oo | B Fanska
= f=—] |
a o o !
o | 7 linc
L i Tune
Ly N
i 8 Tnuua
© 9 Mpasenit
Fpasenut
9 & 8 a 10 MNpasiA
@ a o, Mpaswi
a % a 4
T T 11 Jonomit
I . _ DdonamuT
|B 1
r e —— . 12 KopcTaa (XOPCTBOBMIA FDYHT)
a A A i Hdpecea (ApecBaHbIA rpyHT)
a A& A
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[IponoBxeHHs Ta0.

b.1

NoakadeHHA Haimenysanun
Qb6o3HavYeHWe HauMeHoBaHMe
T T 13 BanwHak
| HMaeecTHAK
| |
~ 14 Myn
H~ e = i Wn

15 Kam'sHa Cink
KameHHas cone

16 Kam'aHe syrinng
KaMeHHBLIA yronk

I 17 Kameni, Gpunu
3 o Cﬂﬁ i KamHu, rneibsl
o] o : 18 KoHrnomepar
e i
s |
TR | 19 Jlec (necononiGHi CYrnMHOK, rkHa)
I'il | I | | | i TNecc (neccoeupaHbie CYrnMHOK, rKHa)
| | :
- -‘-J—.‘J‘ . 20 Kpeihga
T 1T - Men
1 ] .
A | 21 Meprens
z 7 |
L 7 :
A »~ | 22 Onoka
2 I
M > '

23 Micox rpasenncTyi
Mecok rpasenucTeliA

24 Micok KpynHWiA
MNecok kpynHLIA

. 25 Micok opiBHWA {MINKWiA)

MNecok menkMi

! 26 Micok nunysatui

MNecox NeneBaTeIA

¢ 27 Micox cepenHin

MNecok cpenHWn
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[Iponomxenus Tabdmn. b.1

NoanaveHnn
OboaHaveHue

HaAmenyBaHHR
HawmeHoBanue

|.28 Mickoeuk
Mecyaumk

29 lWap rpyHTO-pocNMHHMWA

4 14 Cnoi NoYBEHHD-PaCTUTENBHLIN
30 Canponens '
~ o~ R
31 CyrnuHok

32 CyrnMHOK MODEeHWA
CyrnmHok MopeHHbIR

— 33 Cynicok
ad Cyneck
[ i !
e 7 7ol0/ 34 Cynicok MopeHuii
lo/ Vo A Cyneck mopeHHan |
Fa _i_g ex - |
]
== 35 Topd

36 Tpenen [piaTomiT)

v 7 9 |

LWTyuHi prr-rm

« 3
< Tpenen (gmMaTomMuT) |
Ll ' | |
=<1 = 37 TydiT BaNHAKOBWA :
e ] ~ |~ TyPHT MIBECTKOBLIA i
2 1w | |
= 3 | 38 LLie6iHb (WebeHeBnit rpyHT) i
4 LUebexs (webeHNCTLIR rpyHT) !
|
|
i
|

McKycCTBEHHBIE MDYHTSI

! 1 HacwnHi kpynHOYNaMKkosi, nilasi, nunysari
| i rAMHMCTI rpYHTK, 3aTOP$OBaHI FPYHTH, ;
. Topd; Bioxoow BUPOGHMUTBE (LWNakW, 300M |

Ta in.); ByaisensHi | TRepal nobyroei

BiOX0OM

i HacsinHeie kpynHooBnomMoyHee,
necyaHsie, NuLINeBaThIE M FAMHWUCTRIE
rPYHTLI, 3aTOPQOBaHHbIE MPYHTLI, TOPD;
OTXOOk! NPOM3BCOACTRA (LLUNAKK, 30NLI U

Ap.); cTpouTENbHBIE W TBEpabie BbiTOBLIE

OTX00sl
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MoanaveHnA
OfoaHavenwe

[Iponomxenus Tabdmn. b.1

Hnﬁuenynamm
HauMmeHoRaHnue

2 Hamueri niwandi, nunysati | rimHncTi rpyH-

Tv; Biaxoaw avpobHuuTea (xBocTw 36ara-
HyBsaneHux dabpuk, wnakn, 30nu Ta iH.)

HambiBHbIe NecYaHbie, NbUNeBaTLI® M FIMHWG- |

Thig MYHTLI, OTXOObLI NpOMaBoacTaa (X80CThI

oforaturensHeix Gabpuk, Wwnaky, 3onsl W Np.) |

|
1
|

3 MarmaTtuyHi, MeTamopdivdi | ocanHi ckenb- |

Hi FPYHTK, 3akpinnexi pisHuMK cnocobamu
MarmaTuyeckue, MeTaMopOUYSCKIE M
0Can0YHBLIE CKANBHBIE MPYHTLI,
3aKpenneHHble DasHbiMK criocobamu

4 Nunyeati rAMHACTI He3ueMmeHToRaH]
rPYHTH, 3akpinneHi pizHumu cnocobamm
MblneeaTbie rMUHUCTLIE
HECUEMEHTHPOBaHHbLIE MYHTEI,
IaKpenneHHbIie pasHbiMK cnocobamu

5 MiwaHi HeaueMeHTOBaHI ™,
3akpinneHi piaHumw Cnoco W
MecyaHsle HECLEMEHTUPOBAHHLIE MPYHTEI,
3aKpenneHHble pasHbiMK CNocotamm

6 YwinsHeHi y npupoaHOMY CTaHI
YNnoTHEHHLIE B NPWMPOAHOM COCTORHKMK

IHTpY3WEHi (rMMBWHHI) rYHTK
WMHTDY3MBHbIE (rNySWMHHLIE) rOYHTHI

1 FabpogiopuT

Z x < | raSpoamopwr
! Z Z
i | 2 Mpanit
+ + MpaHwuT
—
| 3 [pawiT-nopdip
| + + + MpanwT-nopdwvp
| -+ -+
' 4 MpaHogiopwT
+ X <+ FpaHoamopuT
+ +
. 5 MpaHocieriT
* * + I FpaHOCHEeHWUT
+ +
& OiopwTt
X X OuopuT
X
7 MNepigoTit
__ m M - MepuaoTur
: -~ i
| 8 ClewiT :
£ X X ' CueHuT '

£ X
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JonaTok B. Po3paxyHok riimOuHm 3aKkjaajaHHs GyHIaMeHTIB

B.1. Po3paxyHKOBY NIHOWHY CE30HHOTO ITpOMEp3aHHs IpyHTY Of BU3HAYAIOTH 32
hopmynoro

ds = Kkn din , (B.1)

ne Om - HOpMaTHBHA TJIMOWHA TTPOMEP3aHHs, SKy BH3HAYAIOTh 3TIAHO 3 PO3IiIaMU
JIBH 7.5.2 ta 7.5.3; Ky - koedimieHT, 1110 BpaXOBY€ BIUIMB TEIIOBOTO PEKHUMY CIIOPY-
J1, IPUUMAIOTh: JIJIs 30BHINIHIX (DYHIaMEHTIB OMAJIFOBaHUX OY/liBeNb - 3a Taoi. B.1,
JUISL 30BHIIIHIX 1 BHYTPIIIHIX (DYHIaMEHTIB HEONaIIOBAaHUX OyiBENlb, a TAKOX IPH
3BeJICHHI OY/iBJIi B 3MMOBHIA ITE€pioJ] 3 HEraTUBHUMHU TeMiieparypamu — K = 1,1,

Ipumimrka. @opMyia HeNpUaTHA JJI1 BU3HAYCHHS! PO3PAXYHKOBOI TITMOMHU
MIPOMEP3aHHS IPYHTIB BIAKPUTOTO PO3MOIIILHOIO 00JIaIHAHHS €JIeKTPOCTAHINIHN 1 KO-
HTaKTHUX MEPEXK, a TAKOX OYJMHKIB 1 CIIOPY/, SKI MAaIOTh BEJIMKHI TEIJIOBUI BILIUB
Ha TEMIIEpAaTypHUI PEXUM IPYHTIB B OCHOBI (pyHIaMEHTIB (Tapsyux I€XiB, KOTe-
JIeHb, TEILINIlb, XOJOAUIBHUKIB TOIIO).

3HaueHHs KoedirieHTy K
Ta6nuns B.1

Koeditient kn pu po3paxyHKOBi# cepeIHbOIO0-
OOBIll TemIiepaTypl MOBITPS B MPUMIIICHHI, 1110

Oco6suBOCTI cCiopyAu IPUMHKAE J0 30BHIIIHIX QyHIaMeHTiB, °C

0 5 10 15 20 1 6i-

JIBIIIE

bez migBanmy 3 migjmoramu, w10
BJIAIIITOBYOTh:
- 110 TPYHTY; 0,9 0,8 0,7 0,6 0,5
- Ha J1arax mo IpyHTy; 1,0 0,9 0,8 0,7 0,6
- 110 yTEIJICHOMY IOKOJIbHOMY T1e-|1,0 1,0 0,9 0,8 0,7
PEKPHUTTIO
3 migBamoM 4d TexHIYHUM Iia-|0,8 0,7 0,6 0,5 0,4
MJIISIM

Mpumirka 1. Haseaeni B Tabmuiii A.1 3HaueHHs koedirienta Ky BigHOCITBCS 10 (Y-
HJIAMEHTIB, Y SKUX BIJICTaHb BiJ 30BHIIIHBOI I'PaHl CTIHU J0 Kpar QyHIAMEHTY af <
0,5 m; skmo as > 1,5 M, 3HadeHHs koeditienTa K, miapumyroThes Ha 0,1, ane He Oi-
JIbIIIe HIK JI0 3Ha4YeHHS Kn = 1; mpu mpoMiKKOMY po3Mipi af 3HaueHHs koedimieHTa K
BU3HAYAIOTh IHTEPIOJIAIIETO.

IMpumitka 2. Jlo mpumilieHsp, o MPUMUAKAIOTh 10 30BHINIHIX (yHAAMEHTIB, BITHO-
CSATHCA MiABAIM 1 TEXHIYHI MIAMULISA, a 32 X BIACYTHOCTI - MPUMIIIEHHS TIEPIIOTO T0-
BEPXY.

IMpumitka 3. [Ipy ODpoMiKHMX 3HAYCHHSAX TEMIIEPATypu MOBITPS KoedimieHT Kp
MPUIAMAIOTh 3 OKPYIJICHHSM JI0 HAMOJMKYOTO MEHIIIOTO 3HAYCHHS, 3a3HAYEHOTO B
TabnuIl.
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B.2. Y npoekTi ocHOB 1 pyHIaMEHTIB MOBHMHHI NIepea0avyaThCh 3aX0/H, 1110 HE
JOITyCKalOTh 3BOJIOKEHHSI TPYHTIB OCHOBH, a TaKOK MPOMOPOXKYBaHHS iX y mepion
OyaiBaunTBa. [Ipy 11pOMy piBeHb MiA3EMHUX BOJ MOBUHEH MPUHMATHUCh 3 ypaxyBaH-
HSIM HOTO MPOTHO3Y Ha Mepioj eKCIUTyaTallii CopyAd Ta BIUIMBY Ha HHOT'O BOJAOIMO-
HIKYBaJIbHUX 3aXO/1IB, SIKIIIO BOHU NEpea0adatoThCs MPOSKTOM.

B.3. ®ynnamentu ciopyau abo i BiZICIKy MOBUHHI 3aKJIaJaTHCh HA OJTHOMY
piBHI. 32 HEOOX1THOCTI 3aKJIaJaHHA CyCiIHIX ()yHJaMEHTIB Ha PI3HUX MO3HAYKAX 1X
JOMyCTUMY pi3HHIIO0 Ah BH3HAYaIOTh BUXOASAYH 3 YMOBH

Ah <a(tgp + cilp), (B.2)

7e a - BiJICTaHb MK BHYTPIINIHIMHU TpaHsAMH (QYHIAMEHTIB; @) 1 ¢| - PO3PaxXyHKOBI
3HAYEHHS BIIOBITHO KyTa BHYTPIIIHHOTO TEPTS 1 MUTOMOTO 3YCIUICHHS IPYHTY
(ABbH B.2.1-10-2009 migposmin 7.3); p - cepeaniid THCK i MiIOIIBOI BHUIEPO3Mi-
eHoro (PyHJaMeHTy BiJ PO3paxXyHKOBUX HABaHTaXEHb (IUIsI pO3paxyHKY OCHOBH 3a
HECYYOI0 3/IaTHICTIO).

B.4. I'muOuna 3aknamanHs (yHIaMEHTIB OMNaIIOBAHUX CIIOPYa 3a YMOB HEJO-
MYIIEHHS MOPO3HOTO 3JJMMaHHS IPYHTIB OCHOBU MTOBUHHA MPU3HAYATUCH:

a) ISl 30BHIMIHIX (GyHAAMEHTIB (BiJ piBHS TUTaHYBaHHS) - 3a Ta0d. B.2;

0) I BHYTPIIIHIX ()YHIAMEHTIB - HE3aJIe)KHO BIJI PO3PAXYHKOBOI TIHOWHH
MIPOMEP3aHHS IPYHTIB.

I'mibuna 3aknamgadHs GyHIaMEHTIB
Tabmuis B.2

I'mubuna 3aknagaHHs QyHIAMEHTIB y 3aJie-
PKHOCT1 BiJI TJIMOWHU PO3TallyBaHHS PIBHS

['pYHTH IIif T I0IIB HAaMCHT :
py JI T IOLIBOIO (DYHIAMEHTY Mig3eMHUX BOJ Ow, M, IIpH

dw<df+2 dw>df+2

CkelnbHI, BelMKOyJaMkoBi 3 mimranuM|He 3anexuts Bin dff  He 3anexuts Bin df
3alOBHIOBAYEM, MICKU T'PABEIUCTI, KPY-
TTHI 1 CePEeIHBOI KPYITHOCTI

[Ticku npiOHIi 1 TUITyBaTi He menmie ds Te came

Cynicku 3 noka3HUKoM TekyuocTi /| <0 Te came ”

Te came mpu 1, >0 ” He menmie ds

29

CyrinuHKM, IJIMHU, @ TAKOXK BEJIMKOYJIa- Te came
MKOBI I'PYHTHU 3 TIMHUCTUM 3allOBHIOBA-
4YeM MpU MOKA3HUKY TEKYy4OCTI IPYHTY

yu 3aroBHOBaya /| > 0,25

2

Te came mpu 1, < 0,25 He menmie 0,5 dy

IMpumitka 1. Y Bunankax, Kojau rMOWHA 3aKiIalaHHsg (PyHIaMEHTIB HE 3aJI€KUTh Bl
PO3paxyHKOBOI INIMOMHMU MTpoMep3aHHs O BIIMOBIIHI IPYHTH, 3a3HAUCHI B JaHiil Ta0-
JUI1, TOBUHHI 3aJ15TaTH 10 MMOWHU HE MEHIIIE HOPMATUBHOI IITMOMHHU POMEP3aHHS

dfn.
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I'mubuny 3akianaHHs 30BHINIHIX (YHIAMEHTIB JOMYCKAEThCSA MpU3HAYATH He-
3aJIe)KHO BiJ] pO3paXyHKOBOI ITHOWHM TPOMEpP3aHHS, SKIIO:
- (h)yHIAMEHTH CIIUPAIOTHCSA HA MICKHM APiOHI 1 CIemialbHUMH JTOCTIIKEH-
HSMH Ha JAaHOMY MaiJaHYMKy BCTAHOBIICHO, IO BOHU HE MAIOTh 3IUMAJILHUX Bac-
THBOCTEH, a TaKOXX y BHUIAJKaX, KOJIU CICIIaJbHUMH JTOCTIIHKECHHIMH 1 pO3paxyHKa-
MU BCTAHOBJICHO, IO JAedopmarlii TpyHTIB OCHOBH MPH iX MPOMEpP3aHHi 1 BiATaBaHHI
HE TIOPYIIYIOTh EKCIUTyaTaliifHOT IPUIATHOCTI CIIOPY/IH;
- mepe0avYeHo creliaabHI TeIUIOTEXHIUHI 3aX0/H, 110 BUKIIOYAIOTh MPO-
MEp3aHHs IPYHTIB.
B.5. I'mubuny 3aknagaHHs 30BHINIHIX 1 BHYTPIIIHIX (QYHIaMEHTIB OMaIOBa-
HUX CIIOPY/ 3 XOJOJAHUMHU MiABajJaMU 1 TEXHIYHUMH MIAMULIAMH (110 MalOTh HETaTH-
BHY TeMIIepaTypy B 3UMOBHH IMepioj) cliJi mpuitMatu 3a Tabia. B.2, BigpaxoByrouu
B1JT ITI/VIOTH TT1BAJTy UM TEXHIYHOTO T IS,
B.6. 'muOunHa 3aknagaHHs 30BHIMIHIX 1 BHYTPIIHIX (yHAaMEHTIB HEOMao-
BaHMX CIOPY/ MMOBWHHA MPHU3HAYATHCH 3a Taba. B.2, mpu 1iboMy rmmOUHY OO0YHCITIO-
I0Th: 3@ BIJCYTHOCTI MIJBaNy YW TEXHIYHOTO MIANUUIA - BIJl PiBHS IUIAHYBaHHS, a 3a
iX HasIBHOCTI - BiJl MIJIJIOTH MiABATy UM TEXHIYHOTO ITiAMIIIIS.
B.7. JlonmyckaeTbes npuiiMaT TIIMOMHY 3aKjiaJaHHs (hyHAaMEHTIB BiJI MIJJIOTH M-
Bairy MeHIre 0,5 M, SKIIO 3aJ0BOJIBHSIOTHECS PO3PaXyHKH OCHOB 3a HECYYOIO 3/1aTHIiC-
110 3rimH0 3 JIBH B.2.1-10-2009 po3ain 7.10.
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Honaroxk I'. BuzHaYueHHsI pO3paxXyHKOBOI'0 OIOPY

I'.1. IIpu po3paxyHKy (pyHIaMEHTIB 3a aedopmariisiMid ocHOB 3rigHo 3 J[bH
B.2.1-10-2009 po3ain 7.7.1 cepenHiil TUCK Mif MiJOMBOKO (yHIAMEHTY P HE MOBU-
HEH TMEePEBUIIYBATU pO3paxyHKOBHil omip IpyHTY ocHOBH R, Klla, sxuii BU3HA4YAIOTH
3a (opmyioto:

Va2
R= Kk [Mykdbyu + Medry'n + (Mg - 1)dsy's1 + Mewa] , (I'1)

1€ Yer 1 Yc2 - KOSIIEHTH YMOB pOOOTH, IO MpHiMaroTh 3a Taou. I'.1; K - koedimienT,
10 NpUiAMaroTh K piBHUM OMUHMIN, SKIIO MIIHICHI XapaKTePUCTHKH IPYHTY (¢ 1 ¢)
BU3HAYCHI Oe3mocepeHiMu BUMPoOyBaHHsAMH, 1 K = 1,1, SIKmio » BOHUM MPHUHSATI 3a
tabn. A.1-A.2; My, Mq, Mc - koedilieHTH, 1110 MPUAMarOTh 3a Tadi. [.2; k; - koedi-
IIEHT, 0 mpuiMaroTs mpu b <10 M, k; =1, mpu b > 10 m, k; = zo/b + 0,2 (TyT 20 = 8
M); b - mMpuHa MiIOMWBU PYHIAMEHTY, M; P11 - YCEpPEIHEHE PO3PaXyHKOBE 3HAUCHHS
MATOMOI Baru IPyHTIB, IO 3aJSAral0Th HUXK4YE MiJOMBU (yHIAMEHTY (3a HasBHOCTI
MiA3€MHUX BOJ BU3HAYAIOTh 3 yPaxXyBaHHAM 3BaKyBalbHOi aii Boam), kKH/M3; y'11 - Te
came, 110 3aJSral0Th BULIE MIJOMIBH; C11 - PO3PAaXyHKOBE 3HAYEHHSI IMTOMOIO 34ell-
JICHHSI TPYHTY, IO 3aysrae Oe3nocepesiHbo Min migomBo (GyHnamenty, klla; dp -
riOuHa 3akiafgaHHs (QyHIaMEHTIB Oe3miABalbHUX CHOPYH BiJ pPiBHS IUIAaHYBaHHS
a00 mpuBeneHa TMMOMHA 3aKJIaJaHHsl 30BHIIIHIX 1 BHYTPIMIHIX (DyHJaMEHTIB BiJ MiJ-
JIOTH MiIBaITy, IKY BU3HA4YaIOTh 3a (HOPMYJIOIO:

di =hs + he ch/]/’ll, (FZ)

ne hs - ToBIMHA APy IPYHTY BHIIE MiTONIBH (yHIaMEHTY 3 OOKY migBaiy, M; Ner -
TOBIIMHA KOHCTPYKIIIT MiJIOTH MiABAIY, M; V¢f - PO3PAXyHKOBE 3HAUCHHS MUTOMOT Ba-
I'M KOHCTPYKUIi mirorn migsany, KH/M3; dp - rmubuna migsany - Bigcrans Bix piBHs
TJIAHYBaHHS J0 IMJIOTH MiABay, M (I CIIOPYA 3 T1BAJIOM NIMOMHOO TTOHA 2 M
npuiimMaroTh dp = 2 M).

IMpumitka 1. @opmyny (I'.1) momyckaeTbcsi 3aCTOCOBYBATH NpU OyIb-sIKil
dopmi dbynaamenTiB y mianHi. Skmo migomBa QyHmameHty mMae gopmy koia abo

NPaBUIILHOTO 0AaraTOKyTHHKA IUIOHICIO A, mpuiiMaroTh b = A,

IMpumitka 2. Po3paxyHKOBI 3HaY€HHSI MUTOMOI Baru IPyHTIB 1 MaTepiaiy Ii-
JUTOTH TABAITY, 110 BXOJATh Y Gopmyiy (I'.1), nomyckaerbest mpuitMaTé TaKMMHU, IO
JOPIBHIOIOTH X HOPMATUBHUM 3HAUECHHSIM.

Ipumirtka 3. Po3paxyHKoBuii omip rpyHTy NpH BIANOBIIHOMY OOTPYHTYBaH-
H1 MO>ke OyTH 30UTbIIEHUH, SKIIO KOHCTPYKIS (yHIAaMEHTY MOJIIIITY€e YMOBHU HOTO
CHJILHOT pOOOTH 3 OCHOBOIO.

Ipumirka 4. Koediuientu M,, My, M nipu BianoBigHOMY OOIpYHTYBaHHI
JIOMYCKAEThCSl BU3HAYATH 34 THIIMMU TaOJIULSIMU, pO3pOOJIeHUMHU [l (DyHIaMEHTIB
MPSMOKYTHUX, CTPIYKOBUX, NMEPEPUBYACTUX, KIJTBLUEBUX, 3 MPOMIKHOIO MIATOTOBKOIO
TOILO, @ TAKOXK IPH M103aLIEHTPOBUX, FTOPU30HTAIBHUX Ta IHIIMX HAaBAaHTA)KECHHSX.

IIpumitka S. /18 pyHIaMEHTHUX IUIMT 3 KYTOBUMH BUPI3aMHU PO3paxyHKO-
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BUH OTIpP IPYHTY OCHOBH JIOITYCKa€ThCs 301IbITyBaTH Ha 15 %.
IMpumitka 6. Sxmo d; > d (d - rmuOuHa 3aKkiTagaHHs GyHIAMEHTY BiJl piBHS
IaHyBaHHs), y ¢popmyii (I'.1) mpuiimarots d; = dp = 0.

% 0,000

a) — ) —
’ AT NL ra A —
NL _ e
7 R 5 SRE
2
_ {c - = >§\C o
i .3 .
7 ;/’ - | &
— R - _ s -
1 ! hy
| [~ | 5L
FL Tx FL T
(; | ¥ ¥

Ipumitka 7. 3nauenHs R, 3Haligene a1 myxkux mickiB 3a Gopmydoro (I'.1)
npu y.;=1 Ta y.» = 1, HOBUHHO YTOYHIOBATUCH 3a pe3yJIbTaTaMU BUIPOOYBaHb LITaM-

I1aMHu.

Puc. I'.1. Jlo BU3HaYEeHHS pO3paXyHKOBUX IMapaMeTpPiB
a) y BUIMAJKy OYJIMHKY 3 IMiJIBAJIOM; 0) y BUIAJKy OyIUHKY O€3 IiBaiy

BusnaueHHs KOSPIIIEHTIB V7, Ve2

Taomuua I'.1

KoeiienT y., ang cnopyn 13 &opcT-
KOO0 KOHCTPYKTHBHOIO CXEMOIO TIPH

I Koedimient| . ;
pPYHTH BiJTHOIIICHHI JIOBXKWHU CITOpYAH abo 1i
Vel BiJICiKy 0 Bucotu L/H
4 1 O1b11IE 1,5 1 meHIIIe

BenukoynamkoBi 3 milaHnuMm 3a-
ITOBHIOBAYEM 1 MilaHi, KpIM JIpi- 1,4 1,2 1,4
OHMX 1 MMITyBaTHX
ITicku npi6H1 1,3 1,1 1,3
[Ticku nunyBarti:

MaJIOTO 1 CEPEITHBOTO CTYTICHS 1,25 1,0 1,2
BOJIOTOCTI,

HAaCUY€eH1 BOIOIO 1,1 1,0 1,2
['muHUCTI, @ TAKOXK BEITUKOYJIAM-
KOBI 3 TJIMHUCTHM 3aII0BHIOBA-
YeM 3 MMOKa3HUKOM TEKyJOCTi 1,25 1,0 1,1
IpyHTY abo 3amnoBHIOBaua I <
0,25
Te came mpu 0,25< 1. <0,5 1,2 1,0 1,1
Te came nipu I >0,5 1,1 1,0 1,0
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IMpumitka 1. [lo ciopyn i3 )KOPCTKOK KOHCTPYKTHBHOIO CXEMOIO BiTHOCSTh-
Cs CIIOPYIM, KOHCTPYKITIT SIKUX CITCIIAIbHO MPHUCTOCOBAHI 10 CIIPUUHSATTS 3YCHIIb Bif
nedopMaliiii OCHOB, Y TOMY YHCIII 32 PaXYHOK 3aCTOCYBAaHHS 3aXOJiB, 3a3HAUYCHHX Y
nonarky K.

Ipumirtka 2. /{11 6y IMHKIB 13 THYYKOI0 KOHCTPYKTHBHOIO CXEMOIO 3HAUCHHS
Koe(ilieHTa ., IpUINMarOTh 32 OJUHHUIIIO.

Ipumitka 3. [Ipu npomixkaux 3HaueHHAX L/H xoedilieHT y., BU3HAYAIOTh
THTEPITOJIAIIEIO.

Ipumitka 4. /{15 myXKux MiCKiB ). Ta Y.» NPUUMAIOTh 3a OJIMHHITIO.

Busnauenns xoeditientis M,, Mg, Mc

Tabmuns ['.2
Kyt BHyTpi1I- Koeditientu Kyt BHyTpi1I- Koeditientu
HBOTO TEPTS M, M, M. HBOTO TEPTS M, M, M
P11, T'pa. @11, TPan.
0 0 1,00 3,14 23 0,66 3,65 6,24
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,32 25 0,78 411 6,67
3 0,04 1,18 3,41 26 0,84 4,37 6,90
4 0,06 1,25 3,51 27 0,91 4,64 7,14
5 0,08 1,32 3,61 28 0,98 4,93 7,40
6 0,10 1,39 3,71 29 1,06 5,25 7,67
7 0,12 1,47 3,82 30 1,15 5,59 7,95
8 0,14 1,55 3,93 31 1,24 5,95 8,24
9 0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1,73 4,17 33 1,44 6,76 8,88
11 0,21 1,83 4,29 34 1,55 7,22 9,22
12 0,23 1,94 4,42 35 1,68 7,71 9,58
13 0,26 2,05 4,55 36 1,81 8,24 9,97
14 0,29 2,17 4,69 37 1,95 8,81 10,37
15 0,32 2,30 4,84 38 2,11 9,44 | 10,80
16 0,36 2,43 4,99 39 2,28 10,11 | 11,25
17 0,39 2,57 5,15 40 2,46 10,85 | 11,73
18 0,43 2,73 5,31 41 2,66 1164 | 12,24
19 0,47 2,89 5,48 42 2,88 1251 | 12,79
20 0,51 3,06 5,66 43 3,12 13,46 | 13,37
21 0,56 3,24 5,84 44 3,38 1450 | 13,98
22 0,61 3,44 6,04 45 3,66 15,64 | 14,64

I'.2. Po3paxyHKOBI 3HAUY€HHS (11, C11, Y11 BU3HAYAIOTh MIPH IOBIpYil IMOBIp-
HOCTI ¢, 0 MPUHUMAIOTh JIJIs1 PO3PAXYHKIB 32 APYTMM I'PAaHUYHUM CTAHOM, SIKa JI0P1B-
Hioe 0,85. Bka3aH1 XapakTepUCTUKH 3HAXOATD I Iapy IPYHTY 3aBTOBIIKH Z HUXK-
ye migomBu GyHnamenty: Z=b/2 npu b <10miz=2;+0,lbnpu b > 10 m (TyT 21 =
4 m).
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SIK1110 TOBIIMHA IPYHTIB, PO3TAIIOBAHUX HIJKYE IMIIOMIBH (PyHIAMEHTY a00
BHUIIIE HEl, HEOTHOPITHA 10 TIMOWHI, TO MPUHMAIOTh CEPEIHHLO3BAKCHE 3HAYCHHS 11
XapaKTEPUCTHK X , IO BU3HAYAIOTH 32 (HOPMYJIIOI0

Zn: X;h;
X=T
>h
i=1

, (r.3)

1€ Xj - 3SHAYCHHS XapaKTEPUCTHUKH I-TO IHKEHEPHO-TEOIOTIYHOTO eJIeMeHTa; N - TOB-
[IMHA €JIeMEHTA.

Koeoiuientn M,, My, M Bu3Ha4YeH1 BUXOASYU 3 YMOBH, 1110 BUCOTA (TOBIIH-
Ha) 30HU IUIACTUYHUX 1€POPMALIN Zmax M1 KPAsIMU PIBHOMIPHO HABAHTAXEHOI CMYTH
JOPIBHIOIOTH YBEPTI 11 IUPHHH D; Zymax = b/4.

I'.3. Po3paxynkoBuii omip R ocHOBH, sika CKJajieHa BEJIMKOYJIaMKOBUMH IPY-
HTaMH, 004YUCITIOITh 3a (opmyioro (I'.1) Ha OCHOBI pe3ynbTaTiB O0e3MocepeIHIX BU-
3HAYEHb XaPAKTEPUCTUK MIIHOCTI IPYHTIB.

Axmo BMicT 3anoBHIoBaua nepesuiye 40 %, 3HaueHHd R as Benukoysiam-
KOBHX I'PYHTIB JIONYCKA€THCS BU3HAYATH 32 XapaKTEPUCTUKAMH 3alI0BHIOBAYA.

I'.4. Po3paxyHKOBUl OIMip IPYHTIB OCHOBU R y BHUIAJKy iX ymIiIbHEHHS abo
BJIAIITYBaHHS TPYHTOBUX IMOAYIIOK MTOBUHEH BU3HAYATHCH BUXOISYH 3 PO3PAXyHKO-
BHUX 3HA4Y€Hb (P13MKO-MEXAHIYHUX XapAKTEPUCTHK YIIUIBHEHUX I'PYHTIB, 1110 3a/1aI0Th-
Csl TIPOCKTOM.

I'.5. Po3paxyHKOBHI1 omip IpyHTIB OCHOBU R mpu nepepuByacTux QpyHIaMeH-
Tax BU3HAYAIOTh SIK I CTPiukoBUX (GyHAaMeHTiB 3rifHo [.1-1.5 3 migBuiieHHsM
3Ha4YeHHs R koedimienTom Ky, mo npuiiMaroTh 3a tadu. 3.

Busnauenus koedimieHTy Ky
Taomms .3

3HavyeHHs KoedirienTa Kq 1t mickiB (KpiM MyXKHX) 1 TIMHUC-
Buna pyHgaMeHTHHX |THUX IPYHTIB TIPH KOEPIIIEHTI TOPUCTOCTI € 1 MOKa3HUKY TEKY-
TLTUT yocri I

e<0,5; I.<0 e=0,6; 1.=0,25 e>0,7; 1.>0,5
[TpssMOKyTHI1 1,3 1,15 1,00
3 KyTOBUMHM BUpi3a- 1,3 1,15 1,15
MU

IMpumirka 1. [Ipu npomikHKX 3HaYeHHX € 1 || koedimieHT Ky BU3HAYAIOTh 1HTEPITO-
TSIIEI0.

Ipumirka 2. /I IUIMT 3 KyTOBUMH BHUpi3aMu Koe(illieHT Ky BpaxoBye€ MiABUIIICHHS
R 3rigHO 3 mpumiTkoro 5 1o B.4.

I'.6. ITpu 3011b1IIEHHI HABAHTAXKEHh HA OCHOBY 1CHYIOUUX CIIOPY/ (HAIPUKIIAI,
MIPU PEKOHCTPYKIIIi) PO3PaXyHKOBUI OMIp IPYHTIB OCHOBU IMOBUHEH MPUHAMATHUCH
BIJINOBIJIHO /10 AAHUX MPO iX (PI3UKO-MEXaHI4YHI BIACTUBOCTI 3 YpaXyBaHHIM THUITY 1
ctaHy (yHJaMEHTIB 1 Ha(DyHIaMEHTHUX KOHCTPYKIIIM CIOPYIH, TPUBAIIOCTI ii eKC-
TTyaTarlii, O4iKyBaHHMX JOAATKOBHX OCIJIaHb MMPU 301IbIIICHH] HABaHTaXXEHb Ha PyH-
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JAMEHTH 1 iX BIUIMBIB Ha CIIOPY/IH, 1110 HAI0YIOBYIOThCSI, T CLIOPY/H, 110 IPUMHUKA-
10Th, BINOB1IHO 110 migpo3ainy 11.4 JIBH B.2.1-10-20009.

I'.7. Po3paxyHkoBuii omip IpyHTY OCHOBH R, oOuncienutii 3a popmyoro (B.1),
MO>Ke OyTH MiABUIEHUH Ry B 3a1€XHOCTI BiJ CIIBBIAHOIIEHHS PO3PaxyHKOBOTO OCi-
JaHHS OCHOBH S (ITpH TUCKY p = R) Ta rpanuunoro ociganss Sy (miaposain 7.9 JIbH
B.2.1-10-2009):

a) mpu S <0,4s, - Ry = 1,2R;

0) mpu s >0,7s,- Ry = R;

B) ripu 0,75, > s > 0,4sU - R, BU3HAaYalOTh 1HTEPIOJIAIIEIO.

[Ipu BigmoOBiTHOMY OOIPYHTYBaHHI JomycKaeTbcs mpu S < 0,4S, mpuitmMatu
R, =1,3R.

[TinBuUIIEHN TUCK HE MOBUHEH BUKIMKATU Aedopmartii ocHoBH noHaa 80 % rpaHuy-
HUX 1 IEPEBUILYBAaTH 3HAUEHHS TUCKY 332 YMOBH PO3paxyHKy OCHOB 3a HECYUOIO 3/1a-
THICTIO 3TiaHO 3 miapo3aiiom 7.10 JIBH B.2.1-10-2009.

I'.8. 3a HagBHOCTI B Me)Xax CTHUCIMBOI TOBIII OCHOBU HA IVIMOWHI Z BIJ IIi-
JOWIBH (PYHIAMEHTY LIapy IPYHTY MEHILO1 MILIHOCTI HI’K MILIHICTh IPYHTY IIapIB, SIKI
JeXaTh BHILE, pO3MIpU (PYHIAMEHTY MOBHHHI MPU3HAYATUCh TaKUMU, II00 IS Cy-
MapHOTO HaNpPYKeHHS 0; 3a0e3nedyBaiach yMoBa

o, = (O‘Zp —O'Zy)+ o, <R,, (I'.4)
1€ Ozp, 0z | Ozg - BEPTUKAIBHI HANIPY>KEHHS B IPYHTI Ha INTMOWHI Bix migonsu ¢yHIa-
meHTty (Jonmatok /1) klla; R; - po3paxyHKoBHI omip IPYHTY 3HMKEHOI MiltHOCTI, K[]a,
Ha rMOuHI Z, oduncnenuit 3a ¢popmysoro (I'.1) mist yMOBHOro (pyHIaMeHTy LIMPH-

HOtO D, M, siKa TOPIBHIOE
b,=\A +a’-a, (I'.5)

ne A; = N/og; a=(l - b/2). Tyt N - BepTukanbHe HaBaHTa)XEHHS HA OCHOBY Bifl (pyH-
nameHTty; | 1D - BigmoBigHO HOBXHHA 1 IIUPUHA PYHIAMEHTY.

I'.9. Tuck Ha TpyHT 0171 Kparo MiAOIIBY MO3AIEHTPOBO HABAaHTAXKEHOTO (hyH-
JaMeHTy (OOYMCIIEHUMH y TPUIYILIEHH] JIHIMHOTO PO3MOAUTY THCKY Ml MiAOLIBOIO
byHIaMeHTy MPU HaBaHTAXEHHSIX, TPUUHATUX TS pO3paxyHKy OCHOB 3a nedopma-
LISIMH ), SIK TPABUJIO, TOBUHEH BU3HAYATUCH 3 ypaxyBaHHSAM 3ariuOieHHs GyHaaMeH-
Ty B IPYHT 1 5KOPCTKOCTI HaAGyHIAMEHTHUX KOHCTPYKITIH.

KpaiioBuii TUCK Mpu i1 3ruHATHFHOTO MOMEHTY Y37I0BXK KOXKHO1 oci pyH/1a-
MEHTY He MOBHHEH nepesuiyBaT 1,2R 1 B kyToBiit Touni 1,5R (TyT R - po3paxyHko-
BUH OIp IPYHTY OCHOBH, KU BU3HAYAETHCS 3TiAHO 3 [.4-1.7).
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Honarok . BaractuBocti 0eToHy i apmarypu

PozpaxyHnkoBi onopu 6eToHy

Ta6mums /1.1
Po3paxyHKOBI omOpH IJis TPAaHUYHUX CTAHIB TIEPIIIOT TPYITH
MlIla (krc/kB.cm)
Kiac
OCeTOHY CTHCK OCBOBHH Po3Tsrauenns ocroBe,
(mpu3MoBa MIIHICTE), R, Ry
B5 2,8(28,6) 0,37(3,77)
B7,5 4,5(45,9) 0,48(4,89)
B10 6,0(61,2) 0,57(5,81)
B12,5 7,5(76,5) 0,66(6,73)
B15 8,5(86,7) 0,75(7,65)
B20 11,5(117) 0,90(9,18)
B25 14,5(148) 1,05(10,7)
B 30 17,0(173) 1,20(12,2)
B 35 19,5(199) 1,30(13,3)
B 40 22,0(224) 1,40(14,3)

Po3paxyHKoBI oropu apMatypu

Ta6mums .2
Po3paxyHKoOBI omopu apMatypH JJisi TPAaHUYHUX CTaHIB MEPIIOT
Bun 1 kitac apma- TpyIH,

TypH MIIa (krc/kB.cM)

pPO3TATYBaHHIO CTHUCHEHHIO

MIO3/IOBXKHBOI R, IonepeyHoi R, R,
CrpuxHeBa apMaTypa KJIaciB:
A-l 225 (2300) 175(1800) 225 (2300)
A-Il 280(2850) 225 (2300) 280(2850)
A-III, giameTpoMm, MM:

6-8 355(3600) 285* (2900) 355 (3600)
10-40 365 (3750) 290* (3000) 365 (3750)
A-IV 510(5200) 405 (4150) 400(4000)

A-V 680(6950) 545 (5550) 400(4000)

CopraMmeHT apmaTypu
Ta6mums /1.3

JliaMmeTpu apMaTypHUX CTPUKHIB, MM

10| 12 | 14 | 16 | 18 | 20 | 22 | 25 | 28 | 32 | 36 | 40
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Honartok E. I'pannyHi oCiiaHHS | KpeHH CIIOPYAHU 3 OCHOBOIO

['pannyni gedopmariii OCHOBU

Tabmuis E.1
['pannysni gedopmartii ocHOBH
Bignocna Cepenni S
Cnopynu pi3HHUILA OCI- Kpen iy (y ZLy)KKaX MaK-
JaHb CHUMAJIBHI Smax.u)
(As/L)u ocigaHHs, cM
1. BupoOHMYi i IUBLTBHI OAHOIIOBEPXOBI 1 0araTormoBepxoBi 0y-
JMHKH 3 TOBHUM KapKacoM:
3a71i1300€ TOHHUM; 0,002 - (10)
Te came, 3 YIIAIITyBaHHIM 327113006 TOHHHX TOSCIB a00 MOHO- 0003 i (15)
JIITHAX TIEPEKPHUTTIB, & TAaKOK OYiBEIb MOHOJIITHOI KOHCTPYKIIII; '
CTAJICBHM 0,004 - (15)
_ Te came, 3 BIAIITYBaHHAM 3aJ1i300€TOHHUX TMOSCIB 2800 MOHO- 0005 i (18)
JITHUX NIEPEKPUTTIB ’
2. By/:[mncn i criopyu, y KOHFprKuiﬂx SKAX HE BUHUKAIOTD 3Y- 0006 i (20)
CHJUIA BiJl HEPiBHOMIPHHX OCiJIaHb ’
3. baraTonoBepxoBi Oe3kapkacHi OYAMHKH 3 HECYyYUMH CTIHAMHU
3:
KpYITHUX ITaHeJIeH; 0,0016 0,005 12
KpYITHUX OJIOKIB 4M IETJISIHOI KIaKku 0e3 apMyBaHHS 0,0020 0,005 12
TE€ camMe, 3 apMyBaHHSM, y TOMY YHCJIi 3 BIAIITYBaHHAM 3aJTi-
300€TOHHUX MOSCIB 200 MOHOIIITHUX MIEPEKPUTTIB, a TAKOXK OY- 0,0024 0,005 18
ZliBeJTb MOHOJIITHOI KOHCTPYKITii
4. Ciopyiu eneBaTopiB i3 3113006 TOHHUX KOHCTPYKIIH:
poOOYMM OYAWHOK i CHIIOCHHH KOPITYC MOHOJITHOI KOHCTPY- ) 0003 40
KIIii Ha 0JIHIH ()YHIAMEHTHIN IUINTI; '
Te came, 30ipHOT KOHCTPYKIIii; - 0,003 30
OKPEMO PO3TAIOBaHUI CHIIOCHUI KOPITYC MOHOJIITHOT KOHC- ) 0,004 40
TPYKILIi;
Te came, 30ipHOT KOHCTPYKIIi; - 0,004 30
OKPEMO PO3TaIIOBaHHUHA POOOUHiA Oy TMHOK - 0,004 25
5. Jlmmapi 3aBBumiku H, M:
H <100 - 0,005 40
< - AI/ATN AN
300 <= 300 —TIpogomsetis Tan. E 1
H > 300 - 1/(2H) 10
6. XKopctki ciopyau 3aBeumiky 10 100 M, KpiM 3a3HaYeHUX Yy
no3. 415 i 0,004 20
7. AHTEHHI CTIOPY/IU 3B'SI3KY:
CTOBOYpH I1IOTJI 3a3eMJICHI - 0,002 20
T€ came, eJIeKTPUIHO 130JIbOBaHI; - 0,001 10
BeXi paio; 0,002 - -
BEX1 KOPOTKOXBHJIbOBUX PaJiOCTaHIIi; 0,0025 - -
BeXi (OKpemi OJIOKH) 0,001 - -
8. Omopu MOBITPSIHKX JIiHIN eJleKTporepeayi:
POMIXKHI MPsiMi; 0,003 0,003 -
aHK.epHi 71 aHKepHo-gyTOBi, HpOMi)KH‘i. KyTOBI, KiHIIEBi, ITOp- 0,0025 0,0025 i
TaJIM BiAKPUTHX PO3MOAITIBHUX NPUCTPOIB
crerfiagbHi nepexiaHi 0,002 0,002 -
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Jonarok 7K. @opma Tab M1 MPpU PO3PaAXyHKY OCiIaHb

No 2; Zl z a o Ozp | 9zy | O € Ei Eei Sl 82 83 S

1,2 (3|4 |56 7]8]9]10/11] 12 13|14 ]15]16

1. V¥ nepuiomy cTOBMUYMKY TaOJIMIIl BKa3aH HOMEPH PSIKIB.

2. Y npyromy CTOBIUMKY TaOJIMIII BKa3aHi BIJIHOCHA TJIMOWHA, IO BU3HAYAETHCA 3a
dopmynoro E=2-2/b, ne z- po3paxyHkoBa rIMOMHA Bij MiJOIBH (YyHIAMEHTY,
a b- mupuHa mixomBy GyHIAMEHTY.

3. Y TperboMy CTOBMUYMKY TaOJUIll BKa3aHa BIICTaHb BiJ JICHHOI IMOBEPXHI OCHOBH
110 pO3paxyHKOBOI TOYKH IO BEPTUKAIU 71 .

4. YV 4yeTBepTOMY CTOBIYMKY TAaOJMIl BKa3aHa BIJICTaHb Bl MIJOMIBU (PYyHIAMEHTY
JI0 PO3paxyHKOBOI TOUKH IO BEPTUKAIIA Z .

5. ¥V n'stomy croBmui TabaUII NPEACTaBICHO 3HAYEHHS KoeillleHTa 3aracaHHs Bep-
TUKAJIbHUX HOPMaJIbHUX HAaNpyXE€Hb 0. Ha PO3PAXyHKOBIM rHOUHI Z.

6. Y mocToMy CTOBIIII TaOIUIT TIPEACTABICHO 3HAYCHHS KOe(illieHTa 3aracaHHs Be-
PTHKAJIbHUX HOPMAJIbHUX HANPYXKEHb 01 HA PO3PaxyHKOBii rnuOuH1 Z, 00yMOB-

JICHUX YPUBKH KOTJIOBAHY 1 1Or0 3BOPOTHUM 3aCUIIAHHSIM.

7. Y cbOMOMY CTOBHYMKY TaOJMIIl MPEACTABICHO 3HAYEHHS OOYMOBJIEHOI'O HaBaH-
TaXEHHSAM B1Jl (yHIAMEHTOM JIOJATKOBOTO BEPTUKAIBHOTO HOPMAJIBHOTO HaIpy-
JKEHHS Gzp, HA PO3PaxyHKOBIH [THOKHI Z.

8. Y BocbMOMY CTOBIIIII TaOIHIN TPEACTABICHO 3HAUYEHHS! BEPTUKAIBLHOTO HOPMah-
HOTO HAMpYKEHHS G, Ha PO3PAXyHKOBIH [IHOMHI Z, 00yMOBICHOI0 ypHBKH KO-

TJIOBaHy 1 HOTO 3BOPOTHUM 3aCUIIAHHSM.
[Tpumitka. Jlyia BUNaaky BIAPUBKHM KOTJIOBAaHY MPEICTaBIICHI B TAOIUII 3HAYEHHS
CJIiJI MpUMMAaTH 31 3HaKOM "MiHyc".
9. V neB'aTomMy CTOBIIII TaONHIN PEACTABICHO 3HAUYEHHS BEPTUKAILHOTO HOPMATh-
HOTO HANpYKCHHS Gzq Ha PO3PaXyHKOBIN IMHOMHI Z, OOYMOBJICHOTO BJIACHOO

Baroro IpyHTy.
10.V necsitomy cTOBMII TaOJUI TIPEACTaBIEHA PI3HUI HANPYKEHb, pO3paxoBaHa 3a
hopMy1010 €=0G,5 —K-G4q, A€ K - KOediLienT, Mo NPUIAMAETbCS B 3aIEKHOCTI

B1Jl 3HAYEHHSI MOYJIS 3arajbHoi Aedopmallii OCHOBHU 1 IIUPUHU MiI0MIBUA DyHIa-
MEHTY.

11.B onuHamnsaTOMy CTOBMIl TaOJHIIl MPEACTABICHO 3HAYCHHS MOMYJS 3arajlbHOl
nedopmarii ocHoBr E, po3paxoBaHOTO MO MEPBUHHIN TUIKK 3aBaHTAXKEHHS OCHO-
Bu B MIIa.

12,V nBaHaausaTOMy CTOBIIII TaOJUINl MPEICTABICHO 3HAYCHHS MOIYJS 3arajibHOl
nedopmanii ocHoBU E,, po3paxoBaHOro Mo BTOPHHHOI TUIKA 3aBaHTAKEHHS OC-

HOoBU B Ml Ia.
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13.V tpuHaausaTOMY CTOBIILI TaOJUII IPEACTABICHO 3HAYEHHS CEPEIHBOTO OCITaHHS
n

ocHoBu $9=0,8- E Ozpi /Ei -hj, ke 00yMOBIEHO BepTHKAIBHUM HOPMAaJIbHUM
i=1
HANPYXKCHHSIM Gz .

14.Y 4oTuUpHAIISATOMY CTOBIII TAOJMII MPEACTABICHO 3HAYEHHS CEPEIHBOTO OCi-
n

JaHHA OCHOBH So =0,8- Z
i=1
HUM HaIpPyXCHHIM Gz, 1 YPUBKH KOTJIOBaHY.

(0]

Zy,i
Ey 'hi , IKE OOYMOBJICHO BEPTUKAIBLHUM HOpPMallb-
i

15.V m’aTHaAATOMY CTOBMIl TAOJMII IPEACTABICHO 3HAUYEHHS CEPEIHBOT0 OCiIaH-

n
zy,i
¥ -hi, iK€ 00yMOBJIEHO BEPTUKAJIbHUM HOPMaJIbHUM

Hs ocHOBU S3=0,8- E
e~ Eqj
=1 '

HAIPYKCHHAM Gz, 1 3BOPOTHOIO 3aCUITKOIO KOTJIOBaHY.

(¢

16.VY mricTHAIUATOMY CTOBIII TAOIHIl MPEICTABICHO 3HAYCHHS CEPEAHBOTO OCiIaH-
H (pyHIAMEHTY, SIKE BU3HAYA€ThCsA 3a PopMyIo S =91 — Sy + S3.
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Honartok K. Po3paxyHok ¢pyHaameHTiB 3a JedopmManisiMmm OCHOB 004MCJICHHS
ociTaHHA

K.1. OciganHs oKpeMO pO3TamoBaHOr0 (DYHIAMEHTY S 3 BHKOPHCTAHHSM PO3-
PaxyHKOBOI CX€MH y BUTJISAI JiHIITHO-epopMoBaHOTo TiBIIpocTopy (7.6.8) MmeTomom
ITOIIIAPOBOTO MiJCYyMOBYBAaHHS 00UHCITIOIOTH 3a (DOPMYIIOK0

ZP' 27| I 27| |

s = BZ BZ e (K.1)
ne f - 6e3po3mipHuil KoedirieHT, mo aopiBHIOE 0,8; G - cepeHe 3HAUCHHS BEPTH-
KaJbHOTO HOPMAJILHOTO HANPYKCHHS BiJ 30BHIIIHBOIO HABAHTa)XEHHS B I-My IIapi
IPYHTY Ha BEPTHKaJI, 1[0 IPOXOAUTH uepe3 meHTp migomsu pyHnamenty (K.2); h -
TOBILMHA I-TO MIApy IPYHTY, NpuiiMaroTh He Oinbine 0,4 mmpuHu QyHIAMEHTY; N -
KUIBKICTh IIapiB, HA SIKI PO3J1JIEHA TOBIA OCHOBHU, III0 CTUCKAETHCS; Oy,; - CEPETHE
3HAUEHHS BEPTUKAJIBLHOTO HANPYXKEHHS BiJ BIACHOI Barv IPyHTY, BUHHATOTO 3 KOT-
JIOBaHy, B I-My IIapi IPyHTY Ha BEPTHKaJIi, III0 MPOXOJUTh Yepe3 IEHTP ITiIOIIBH, HA
TJIMOMHI Z BiA migomBu GyHIaMEHTY; Ei - Moayib aedopmalii i-ro mapy IpyHTy 3a
T'JIKOI0 MIEPBUHHOIO HaBaHTAXKEHHS; E.; - MOIyNb Aedopmallii i-ro mapy rpyHTy 3a
TJIKOI0 BTOPMHHOT'O HaBaHTa)XXEHHs (MOAYJb MPYKHOCT1); Ej 1 E,; BU3HAYalOThCA B
MEKax J1I0UYMX HaBaHTAXXEHb B1J] BIACHOI Baru rpyHTY 1 OyI1BIi.

[Tpu 11bOMY PO3MOMUIEHHS BEPTUKATBHIX HOPMAJIBHUX HANPYXXEHb O TIMOWHI
OCHOBHM NMPUKUMAIOTh 3Tr1AHO 31 cxemoro Ha puc. K.1.

Ipumirka 1. 3a BiACYTHOCTI TaHUX BUNPOOYyBaHb MOyl aedopmarti E,; 11
criopyx II 1 111 piBHIB BiAMOBIAAIBHOCTI TOMMyCKa€EThes mpuiimat E,; = 5 E..

Ipumitka 2. Cepenne 3HaAUCHHS HANPYXKEHb Gz 1 Gz,; B i-My IIapl TPYHTY J0-
MyCKA€ThCA PO3PAXOBYBATHU SIK MIBCYMY BIAMOBIIHUX HAIPY>KEHb HAa BEPXHIN Zj .1 Ta
HWKHIN Zj MEXKax Iapy.

Ipumitka 3. [1pu 3BeaeHH1 OyAiBens Yy KOTJIOBAHI, 10 BIIPUBAETHCS, B pO3pa-
XYHKaX CIIiJT pO3PI3HATH JIBa BUIM BEPTUKAIBHUX HAIPYKEHb: G'zg - BiJ BJACHOI Baru
IPYHTY JIO TTOYATKy OYJIIBHHUIITBA, IIPH SIKOMY YTBOPEHU HANpPYKCHUIN CTaH OCHOBH;
Ozg - MICJIS 3BE€JICHHS OyAIBJIl 1 IJITAHYBaHHS JIEHHOI MOBEPXHI 400 3BOPOTHOTO TIJIaHYy-
BaHHS B KOTJIOBaHi.

VY BuUnNajaky, sIKIO CTUCHEHA 30HA BKJIIOYAE IIap 3aKPIIIEHOTO IPYHTY, MPU PO3-
pPaxyHKY OCiJlaHb HEOOX1JHO BU3HAYATH MPUBEIECHUNA MOIYJb AeopMallii I[HOTO HI1a-
py 3a hopMyIor0

F +EF

E , i
Enp — 3ar<p;olz:p 3aKpl0::7 = ’ (KZ)

3aKp.2p

ne Esap.zp. - MOLYTH MeopMartii 3aKpirieHOTO IPYHTY Y 3BOJIOKEHOMY CTaH1; Fiupop.
- IUTOIIIA 3aKPIMJICHOTO TPYHTY Ha OJWHUII TOBXUHU (yHAaMEeHTY; E, - Mmomymns ne-
dbopmariii i-ro mapy IpyHTY y 3BOJIOKEHOMY CTaHi; F, - IIoma oCHOBH, IO CIPHIi-
Ma€ HaBaHTAKEHHS B IIapl 3aKpIIUICHHS TPYHTY HA OJUHUII JOBXKUHH (QyHIAMEHTY
0e3 ypaxyBaHHS ILIOIII 3aKPITIJICHHS.
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Puc. K.1. Cxema po3nofiny BEpTUKaJIbHUX HAMPYKEHb B OCHOBI 1] (PyHIaMEHTOM
3T1IHO 3 MOJICIIIIO JTIHIMHO-1e(OPMOBAHOTO MIBIPOCTOPY:
DL - no3Hauka miaHyBaHHS MiACUIKOO (200 3pi3kor0); NL - mo3Hauka moBepxHi

npupoaHoro penbedy; FL - mo3nauka migomsu ¢pyagamenty; WL - mo3Hauka piBHs

mig3eMHux Box; BC - HIKHS Mexxa ctucinsoi ToBimi; d 1 d, - rmmbuHa 3aKknaganHs
(dbyHAaMEHTY BIANOBIIHO BIJ PiBHS IJIaHYBaHHS 1 HOBEPXHI MPUPOAHOTO penbedy; H.
- TTMOMHA CTUCIIMBOI TOBII; D - mmpuHa GyHIaMEHTY; B, - IIUpHUHA KOTJIOBaHY; p -

CEpEeNHIi TUCK MiJ MiI0MIBOI0 QYHAAMEHTY; Gzq 1 Ozg0 - BEPTUKAIIbHE HAIIPYKEHHS
BiJl BIACHOT Bar IPyHTY Ha TJIMOWHI Z BiJ MiAOMBH (PyHIAaMEHTY 1 Ha PIBHI MMiIOIIBU
3 BpaxyBaHHSM ILJIAaHYBaHHS MMOBEPXHI IPYHTOBOI OCHOBH TiJCUIKOIO (200 3pi3K0I0);
Ozp 1 Ozp0 - BEPTUKAJIBHE HANIPYKCHHS BiJl 30BHIIITHHOI'O HABAaHTAKCHHS Ha TJIMOWHI Z
BiJI TIJIOMIBY (PYHJIAaMEHTY 1 Ha PI1BHI MIAOIIBYU; 07 1 0290 - BEPTUKAIBHI HAIIPY>KEHHS
B1J1 BJIACHOT Baru IpyHTY, 10 YTBOPEHI MPU NPUPOAHBOMY peibedl Ha TIIMOUHI Z Bl
Mi0IBY (PYHIAMEHTY 1 Ha PiBHI MOTO MiAOIIBH; Oy 1 02,0 = 0790 - BEpTUKAJIbHI Ha-
MPY>KEHHS BiJl BJIACHOI Baru I'PyHTY, BUMHATOTO 3 KOTJIOBaHY, 110 YTBOPEHI IPU MpH-
ponHOMY penbedi, Ha TIMOMHI Z Bij MiIOMBH (yHAAMEHTY 1 HA PiBHI HOTO M1AOIIBH;

K - koedilieHT BU3HAYCHHS HM)KHBOT MEKI CTUCITMBOT TOBIII 3a yMoBH J[10

K.2. BepTukanbHi Hanpy>KeHHs BiJl 30BHIITHLOTO HABAHTAKEHHSA Gzp HA TJIMOMHI1
Z OCHOBH BiJl MiIONIBU MPSIMOKYTHUX, KPYTJIUX, CTPIYKOBUX (DyHIaMEHTIB, 32 BEPTH-
KaJITIO, 1110 TTPOXOIUTh Yepe3 IEHTP ITi0IBH, 00UHCTIOTS 3a popmynamu (K.3) abo
(K.6), B AKuX 3HAYCHHS X 1 ) MPUAMAIOTh TAKUMHU, II0 JOPIBHIOIOTH HYJIIO

Gxp = ap, (K3)

1e o, - Koe(IImieHT, Mo MpUKMaroTh 3a Ta0u. J. 1 B 3a1eHOCTI Bl BiTHOCHOT IITHOH-
HU J10 INMPUHHA QYyHIAMEHTY, sIKa TOPIBHIOE G = 2z/b; p - cepenHii TUCK MiJ MigoMI-
BOIO (PyHIAMEHTY.

53



Busnauenns koediiieHTy o

Tabmms K.1
Koedimient a m1s GyHIaMeHTIB
c [IpstMOKyTHUX 13 CHiBBiI[H(.)IHCHHSIM cropin 1 = l/b, CrpiuxoBux
Kpyrmux 110 JOPIBHIOE
(n=10)
1 14 1,8 2,4 3,2 5
0,0 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000
0,4 0,949 | 0,960 | 0,972 | 0,975 | 0976 | 0,977 | 0,977 0,977
0,8 0,756 | 0,800 | 0,848 | 0,866 | 0,876 | 0,879 | 0,881 0,881
1,2 0,547 | 0,606 | 0,682 | 0,717 | 0,739 | 0,749 | 0,754 0,755
1,6 0,390 | 0,449 | 0,532 | 0,578 | 0,612 | 0,629 | 0,639 0,642
2,0 0,285 | 0,336 | 0,414 | 0,463 | 0,505 | 0,530 | 0,545 0,550
2,4 0,214 | 0,257 | 0,325 | 0,374 | 0,419 | 0,449 | 0,470 0,477
2,8 0,165 | 0,201 | 0,260 | 0,304 | 0,349 | 0,383 | 0,410 0,420
3,2 0,130 | 0,160 | 0,210 | 0,251 | 0,294 | 0,329 | 0,360 0,374
3,6 0,106 | 0,131 | 0,173 | 0,209 | 0,250 | 0,285 | 0,319 0,337
4,0 0,087 | 0,108 | 0,145 | 0,176 | 0,214 | 0,248 | 0,285 0,306
4,4 0,073 | 0,091 | 0,223 | 0,150 | 0,185 | 0,218 | 0,255 0,280
4,8 0,062 | 0,077 | 0,105 | 0,130 | 0,161 | 0,192 | 0,230 0,258
5,2 0,053 | 0,067 | 0,091 | 0,113 | 0,141 | 0,170 | 0,208 0,239
5,6 0,046 | 0,058 | 0,079 | 0,099 | 0,124 | 0,152 | 0,189 0,223
6,0 0,040 | 0,051 | 0,070 | 0,087 | 0,110 | 0,136 | 0,173 0,208
6,4 0,036 | 0,045 | 0,062 | 0,077 | 0,099 | 0,122 | 0,158 0,196
6,8 0,031 | 0,040 | 0,055 | 0,064 | 0,088 | 0,110 | 0,145 0,185
7,2 0,028 | 0,036 | 0,049 | 0,062 | 0,080 | 0,100 | 0,133 0,175
7,6 0,024 | 0,032 | 0,044 | 0,056 | 0,072 | 0,091 | 0,123 0,166
8,0 0,022 | 0,029 | 0,040 | 0,051 | 0,066 | 0,084 | 0,113 0,158
8,4 0,021 | 0,026 | 0,037 | 0,046 | 0,060 | 0,077 | 0,105 0,150
8,8 0,019 | 0,024 | 0,033 | 0,042 | 0,055 | 0,071 | 0,098 0,143
9,2 0,017 | 0,022 | 0,031 | 0,089 | 0,051 | 0,065 | 0,091 0,137
9,6 0,016 | 0,020 | 0,028 | 0,086 | 0,047 | 0,060 | 0,085 0,132
10,0 | 0,015 | 0,019 | 0,026 | 0,033 | 0,043 | 0,056 | 0,079 0,126
104 | 0,014 | 0,017 | 0,024 | 0,031 | 0,040 | 0,052 | 0,074 0,122
10,8 | 0,013 | 0,016 | 0,022 | 0,029 | 0,037 | 0,049 | 0,069 0,117
112 | 0,012 | 0,015 | 0,021 | 0,027 | 0,035 | 0,045 | 0,065 0,113
116 | 0,011 | 0,014 | 0,020 | 0,025 | 0,033 | 0,042 | 0,061 0,109
12,0 | 0,010 | 0,013 | 0,018 | 0,023 | 0,031 | 0,040 | 0,058 0,106

IMpumitka 1. Y tabauni no3HadyeHo: b - mupuna ado niametp ¢pyHnameHty, | - 1oBxuHa

byHIaMeHTy.

Ipumitka 2. JIng pyHIaMEHTIB, III0 MAOTh MiIOMIBY Y (hopMi MPaBUIBHOTO 0araTOKyTHHU-
Ka 3 TUIONICIO 4, 3HAYCHHS oL IPUIUMAIOTh SIK JUIsI KpYTIUX QyHIAMEHTIB paaiycom I =

Al .

Ipumirka 3. /s npoMiKHUX 3HAYEHB G 1 1] KOS(DIIIEHT 0. BU3HAYAIOTH IHTEPHOJISIII€I0.
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K.3. BeptukanpHe HanmpyXeHHsI BiJl BIaCHOT Baru IPyHTY 0, 3HATOTO B KOTJIO-
BaHi JI0 piBHA MiAomBU (yHIAMEHTY, Ha TIMOWHI Z BiJ HOTO MiJOIIBU B MIPSIMOKYT-
HUX, KPYTJIUX 1 CTPIYKOBUX KOTJIOBAHAX, BU3HAYAIOTH 32 (hOPMYIIOI0

Ozy = O OJZQ,O; (K4)

Ie o0, - KoedillieHT, o npuiMaroTh 3a Ta0. J[.1 B 3a1eXHOCTI BiJl BITHOCHOI IIIMOH-
HU JIO IIIMPUHK KOTJIOBAHY, sIKa JIOPIBHIOE ¢ = 2Z/By; 020 - BEpTUKAIIbHE HAPy KCH-
HS1 BiJ] BJIACHOT Baru I'pyHTY, BUWHSATOTO 3 KOTJIOBaHy, Ha PiBHI MiAOMIBU (yHIaMEH-
Ty.

K.4. Tlpu po3paxyHkax ocimaHb (pyHIaMEHTIB, 1[0 3BOJATH y KOTJIOBaHAX TJIH-
OMHOIO MEHIIIe HIXK 5 M, onyckaeThes y ¢popmydi (K1) He BpaxoByBatu Apyry ckiia-
JIOBY.

K.5. SIxmio cepenuiii TUCK MiJT MiAONIBOIO PYHIAMEHTY p < Gzg0, OCITaHHS (PyH-
JAMEHTY BU3HA4Yal0Th 32 (POPMYJIOI0

n h.
s=pY 2 (K.5)

e,

ne f, o, hi, E. ;N - Taki cami, mo iy ¢popmymi (K.1).

H.
C—

R —— j.. .....

\k‘—-_._ o i A :-_:_-'-F.-'_'-‘: =
?@%ﬁy’ % N = BC
S| [\, i
Koy =, LI

Puc. K.2. Cxema po3nojiiiny BepTUKaIbHUX HAINPY>KEHb B OCHOBI CUCTEMU (pyHIame-
HTIB 3T1JTHO 3 MOJIEJUTIO JIIHIAHO-1e(POPMOBAHOTO MIBIPOCTOPY:
2 - HoMep (pyHIaMEHTY, 10 PO3paxoBYeEThCs; 1, 3 - HOMepH BILTUBaOUMX (HyHIaMEH-
TiB; b1, D2, 1 b3 - mupuHu GyHIaAMEHTIB; B, - IIMPHUHA KOTJIOBAHY; Gozp0 = P2 - CEPEI-
HI{ TUCK (HAIMPY>KEHHS) IiJ] T1J0MIBOI0 (PYHIAMEHTY 2, IO PO3MOAUIIETHCS 3 TIUOU-
HOIO Z; G1zp, G2zp, O3zp - PO3TIOAUICHHS BEPTHKAIBHUX HAMPY>KCHb Bl GyHIaMEHTIB 1,
2 13 B OCHOBI cucTeMu (pyHJTAMEHTIB 32 MOJEIUTIO JTiHIHHO-1e()OPMOBAHOTO MiBIPOC-
TOPY; Ozpn2 - CyMapHi BEPTUKAIBHI HANIPYKEHHS BiJl CUCTEMU (YHIAMEHTIB (G1zp, G2zp
1 G3zp) Ha TIMOMHI Z 111 MI0MBOIO GyHAAMEHTY 2, 1110 PO3PaXOBYETHCS; 1HII MTO3HA-
yeHHs 1uB. Ha puc. K.1
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K.6. Po3paxyHku OcCiJlaHb CUCTEMHU BJIaCHUX (PyHIaMeHTIB OyiBIIl, a TAKOX 3
BpaxyBaHHSIM THX, IO PO3TaIOBaHI MOPYY, HEOOXITHO BUKOHYBATH 3 YPaxXyBaHHSIM
B3aEMHOTO BIUIMBY. Taki po3paxyHKH BUKOHYIOTh 3 BUKOPHUCTAHHSM PO3PaXyHKOBOI
CXeMH y BUTJISII JiHIHHO-AehopMoBaHoro miBmpoctopy (IBH B.2.1-10-2009 mia-
po3nia 7.6.8) i MeToay MOIIapOBOIoro mjacyMoByBaHHs. OcigaHHs S 00YUCIIOIOTH 3a
dopmymoro (K.1), me HanpyKeHHS B OCHOBI BiJl OHOTO (PYHIAMEHTY 0ypi HEOOXITHO
3aMIHUTHU HA Oz pj, SIKE BPAXOBY€E TAKOXK HANIPYKEHHsI BiJ] BIUTMBAIOYHMX (DYHIAMEHTIB,
ae | - Homep QyHIAMEHTY, 10 PO3paxoBYeThes. [Ipu 1IbOMY pO3MOIiT BEPTHKAIBHUX
HOPMaJIbHUX HaIPy>KeHb B IUIaHI 1 IO TJIMOWHI OCHOBHU MIPUHMAIOTh 3T1HO 31 CXEMOIO
Ha puc. K.2.

Posnoain HampyskeHb Bif J1i TUCKY p miJa GyHIAMEHTOM B JOBUIBHIN Toulll A
MIBIIPOCTOPY pO3paxoByoTh 3a (hopmyioro (K.6) abo 3 BUKOpUCTaHHIM METOIY KY-
toBHX TO4OK (K.7).

4 P arclg —————————— {x Hmy +n) —arctg Cc+m) (y—
¥ za.,' x+m)’ +[;.r+:rt]'2 +2° 21H{x+m} +(y -
+arctg {x-m}(}'-n — —arclg (x=m)(y +n)

1f[x m) +y- ﬂ) +7 zﬁﬂ{x u-m)z +(y +r:}3 +z°
x+m)(y +n}[{x+m;“ +y+n)? +2z3]
+ 4 __
[{Jr:+n'1}2 +z:][{y+n}1 +zz],.||{x+m}l +{;|-r+n}3 +2°

Ax+m)(y [[x+m +(y- n}2+2z]
[{x+ml +2 ][[y n? +z ]W
Zx~m)(y n}[(x —m)® +(y - n}2+2:r]
[(J--"m13+z J[o-n? +2 ]qm

Z(x~m){y +J*1}[{J;:—:rn]1 +(y +n)* +232]
[(x—m}: +z:][b)+n}1 +22]J[x—m]|1 +(;,r+::]2 +z

ne p - e came, mo i B (K.3); m=3,14159; x, y, z - nekapTOB1 KOOPJAUHATH TOUYKU A y
MIBIPOCTOPI; M, N - BIAMOBITHO MIBIOBXUHA 1 MBIIUPUHA (PYHIAMEHTY Ha KOHTAKTI 3
ocHOBoOO (puc. K.3).
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Puc. K.3. [IpuB's3ka 1exkapToBOi CUCTEMH KOOPJMHAT /10 KOHTAKTHO1 MOBEpXH1 (yH-
JTAMEHTY 3 OCHOBOIO JIJIs1 BU3HAYCHHS BEPTUKATHHIX HOPMAJIbHUX HAIPY>KCHb B JI0-
BUIBHIHM TOYII 4 3T1AHO 3 MOACIUIIO JIIHIHHO-Ae(hOPMOBAHOTO MTIBIIPOCTOPY
3a ¢opmyoro (K.6)

K.7. BepTukanbHi Hanpy>KeHHs BiJl 30BHIITHLOTO HABAHTAXKEHHS HA TJIMOWHI Z
BiJl miomBU (QYyHAAMEHTY Ozpc, HA BEPTUKANII, 1[0 MPOXOJIUTH Yepe3 KyTOBY TOUKY
MPSMOKYTHOTO (PyH/IaMEHTY, BU3HAYAIOThCS 32 (POpMyII0I0

O'zp,c = ap/4, (K.?)

1e o - KoedilieHT, mo npuitMaeTbes 3a Tab. K.1 B 3anexxHocTi Bij 3HayeHHs ¢ = Z/b;
p - Te came, mo 1y popmyi (K.3).

K.8. BeptukanbHi Hanpy>KeHHS 0z, HA TIIMOWHI Z BiJ MiAOmBY (pyHIAMEHTY Ha
BEpPTHUKAJII, IO MPOXOAUTH Yepe3 Oylb-aKy TOuky 4 (B Mexkax abo 3a mexamu (QyH-
JAMEHTY, 10 PO3TISAAETHCS, 3 TUCKOM MO IM1I0IIBI, IKHIl JOPIBHIOE p), 0OUNCITIOIOTh
METOJ0M "KyTOBUX TOYOK" anreOpaidyHUM MiJICYMOBYBAaHHSAM HANpPYXEHb Gzpcj Y KYy-
TOBUX TOYKaX YOTUPHOX (iKTUBHUX (yHIAameHTIB (puc. K.4) 3a hopmymnoro

4
Ozp.a = zczp,cj . (K8)
-1

K.9. BepTukanbHi Hapy»KEHHS Ozppnf HA TIMOUHI Z BIJ MIAOMIBUA PYHIAMEHTY Ha
BEPTHKAaJI, 10 MPOXOJIUThH Yepe3 LUEeHTp (PyHAaMEeHTy, sIKHH pOo3paxoByeTbCd, 3 ypa-
XYBaHHSM BIUTUBY CYMDKHHUX (yHIAMEHTIB a00 HaBaHTAXXCHb HA TPWJIETI TUIOINII,
00YHCITIOIOTH 3a (HOPMYIIOIO

k
Ozp,nf = Ozp + zozp,ai ) (K9)
i=1

ne gz - Te came, 1o 1y Gopmyni (K.3); ozpai - BEpTUKAJIBHE HAMPY>KEHHS BiJl CyCij-
HHOr0 ()YHIAMEHTY UM HABaHTAXXCHHS; K - KIJIbKICTh BIUIMBAIOYHMX (PYHIAMEHTIB 200
HABAHTAXKCHb.
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Puc. K.4. Cxema 10 BU3BHAYEHHS METOJIOM "KyTOBHUX TOYOK" TOAATKOBHX BEPTHKAJb-
HUX HaIlPy>X€Hb Gzp, B OCHOBI (DYHIAMEHTY, 110 PO3PAXOBYETHCS, 3 YPaxyBaHHIM
BILUIMBY CYCITHBOTO (DYHIAMEHTY: a - CXeMa pOo3TallyBaHHSA (yHIaMEHTY 1, 10 po3-
PaxoBYe€ThCA, 1 2, IO BIUIMBAE; O - cXema po3TaintyBaHHs (GIKTUBHUX (QyHIAMEHTIB 13
YKa31BKOIO 3HaKa HANIPYXKEHb ozp ¢ Y Popmydi (K.7) mig kyrom j-ro pyHmameHTy

[Ipu cyuiibHOMY PIBHOMIPHO PO3MOAICHOMY HAaBAaHTAXKEHHI1 HAa MOBEPXHI 3eMTi
IHTEHCUBHICTIO (| (HApUKIIAJ, BIJ Barv IUJIAHYBaJbHOTO HACHUITYy) 3HAYEHHS Ozpai 32
dbopmyoro (K.8) mist Oyap sSk0i TMOMHN BU3HAYAIOTH 32 (DOPMYIIOIO Ozpni = 0zp + (.

BeptukanbHe Hanpy>KeHHS BiJl BIACHOI Baru IPyHTY 0z Ha MEXI I1apy, po3Ta-
IIIOBAHOTO HA MIMOMHI Z BiJ MAOMBU PyHIAMEHTY, 00UUCITIOITH 32 (HOPMYJIIOI0

Oy =Y'th + > yih; (K.10)
=

ae y' - mATOMa Bara IpyHTY, PO3TalllOBaHOTO BHUIIE MijomBH QyHIaMeHTy; Oy - TuB.
no3HaueHHs Ha puc. K.1; y ta h; - BignoBigHO muTOoMa Bara i TOBIIMHA I-TO MIapy

IPYHTY.
[Tutomy Bary rpyHTIB, IO 3aJSTalOTh HIKYE PIBHA MiA3€MHHUX BOJI, aje BUIIE
BOJIOYIIOpPY, HEOOX1AHO MIPUNMATH 3 ypaxXyBaHHSAM BHUBAXYBAJIbHOI 1T BOIH.

[Ipu BU3HAuUEHHI 07y Y BOJOTPUBKOMY Iapi 1 HIKYE HEOOXITHO BPaXxOBYBATH
TUCK CTOBIIA BOJH, SIKMH PO3TAIIOBAHUI BUILE BOJOTPUBKOTO IIApPy.

K.10. HmwxHio MeXy CTUCIMBOI TOBIII OCHOBH NMPHIMarOTh Ha TMOuHI z = H,,
JIc BUKOHYETBCSI YMOBA Gzp = KGOz, te @) K= 0,2 mpu b <5 m; 6) K = 0,5 mpu b > 20 m;
B) mpu 5 < b <20 M K BU3HAUaIOTh IHTEPIIOJIALIIEIO.
Oz, Oz - BU3HaUaroTh 32 popmynamu (K.3), (K.10). [Tpu npoMy rimbuHa CTHCIH-
BOT TOBIII He MOBUHHA OyTH MeHIie b/2 npu b <10 M Ta (4 + 0,1b) mpu b > 10 m.

Akimo B Mexax rinubunu H,, 3HalJIeHOI 3a BKa3aHUMH BUIIE YMOBaMHU, 3aJIArae
map rpyHry 3 moayJieM aedpopmaiii £ > 100 Mlla, ctucnuBy TOBILY AOMYCKAE€THCS
MpUIIMaTH 10 TOKPIBJIi IHOTO IPYHTY.

SAxmio 3HalieHa 3a BKa3aHWMMH BHIIE YMOBAaMH HHKHS MEXa CTHCIHMBOI TOBII
po3TarioBaHa B IIapi rpyHTy 3 moaysem aedopmarii £ < 5 MIla a6o takwmii map 3a-
Jsrae 0e3MmocepeIHbO HIDKYE TITMOMHU Z = H,, TO LIeH map BKIIOYAOTh Y CTUCIUBY
TOBINY, a 3a H, MpuiiMalOTh MEHIIE 13 3HA4YeHb, IO BIAMOBIIAE IIIOIIBI IIAPy YU
ITIMOMHI, 1€ BUKOHY€ETHCS YMOBA 07p =0, 1 0yg.

58



Honarox JI. BUMOru 10 NpoeKTYBaHHA TA KOHCTPYIOBAHHS OCHOB
Ta GyHAaMeHTIB y 30Hi BILIMBY TPYOONIPOBOAiB

Bumoru 10 ocHOBH mif TpyOOIpPOBOAM BU3HA4YEH! JJIs 3a0yNOBH, fKa poO3Ta-
moBaHa 1moosm3y TpyobornpoBoay kiacy BiamosimameHOCcTi CC2. Ilpu po3ranryBanHi
no0nu3y TpyOornpoBoay 3a0ynoBu kiacy BianoBiganbHocTi CC3 abo CC1 BkazaHi B
TaOJIUII BUMOTH BIJIIOBIIHO IIJBUIIYIOTHCS 200 3MEHIITYOTHCS.

s mornmOIeHHsT TpaHIIeH 117 CTUKOBI 3’€IHAHHS TPYOOINPOBOIIB MOTPIOHO
3aCTOCOBYBATH TpaMOyBaHHS IPYHTY.

Ha TepuTopii HaceneHuX MyHKTIB 3 cucteMamu BojomnocTtadanus I ta Il kare-
ropiii MpoKJIaJaHHs TpyOONnpoBOAiIB y KaHaax (QyTisgpax) Ta TyHENsX CHiA NpuiiMa-
TH TUIbKHM y BUIAJKaX, KOJU BIICTaHb Y MPOCBITI M)XK 30BHIIIHBOIO TOBEPXHEIO TPYO
1 pyHnamentamu OyAiBens Ta cnopy.l kinacy BianosinansHocTi CC3 abo CC2 meHIe
HDXK JOBKHMHA KaHAJIIB Ha BBOJAaX BOJONPOBOAY B Oynisimi 3rimnHo 3 JIbH B.2.5-64.

Po3paxyHok 004HCIIEHHS TPOCIJaHHS IPYHTIB OCHOBH CJI1JI BAKOHYBATH 3T1JTHO
3 JIBH B.2.1-10 (nomatku 1.14-/1.19).

[Ipu G6e3TpanIIeitHOMY cr1OcO01 MPOKIIAJaHHS MEPEX y BCIX BUMAAKaX CIIJ 3a-
Oe3medyBaTH peTebHE 3alIOBHEHHS MPOCTOPY MK IPYHTOM Ta TpyOOIo, sSIKa MPOTsi-
ryeThes B 3emii. [IpoTsryBaHHS BOAOHECYUOro TPyOOIIPOBOAY B 3aXHCHOMY BOJIOHE-
MIPOHUKHOMY (DYTJsIpi BUKOHYETHCS TUIBKU 3 00’ €MHOIO (DIKCalll€ro Ta 00JIalTyBaH-
HSIM CKUJy MOXKJIUBUX BUTOKIB Y KOHTPOJIBHUN KOJOS3b.

[Ipu mpoekTyBaHHI CiiJi BpaXxOBYBaTH MOKJIMBICTh YaCTKOBOTO ab0 MOBHOTO
YCYHEHHSI TIPOCIJIaHHA TPYHTY Npu OyAIBHUIITBI OJIM3BKO PO3TAIIOBAHUX OYiBENb
abo0 cropy/ Ta BJIAIITOBYBATH BIAMOBIHI OCHOBH MiJ TPYOOIPOBOIH.

1. [linnonu, GyTasipu, AHUIIA KaHATIB 1 TYHEIIB MOBUHHI MAaTH YKJIOH Y
01K KOHTPOJIbHUX KOJIOJS31B.

2. JlommyckaeThCsl mpuiiMaTi Ha3eMHe ab0 HaJA3eMHE MPOKIIAAaHHS BOJIOBO-
JIiB 1 BOJOTIPOBITHUX MEPEXK 32 YMOB BKHUTTS 3aXO0/IIB.

3. VY I'PYHTOBUX yMOBax 3a BIJICYTHOCTI IPOCIJaHHS BiJ BJIACHOI Baru rpy-
HTY a00 HasBHOCTI mpociganHg a0 0,2 M s cucTeM BOAONOCTaYaHHS MOTPIOHO
MpUitMaTH BIANOBITHUN MaTepias TPyO (KpiM CKIIOTUIACTUKOBUX ).

st 3aknaneHHs po3TpyOHUX 1 MyPTOBUX TPYO MOTPIOHO 3aCTOCOBYBATH €Jlac-
TUYHI MaTepiaiu.

VY IpyHTOBUX yMOBax 3a HasBHOCTI MPOCIJAaHHS BiJl BIACHOI Baru IpyHTy Oi-
apiie 20 ¢cM BOJOBOAM 1 MEpeki MOTPIOHO MPOEKTYBATH 31 CTAIEBUX a00 TOJIEeTHIIC-
HOBHX TPyO; 3aCTOCYBaHHS pO3TPYOHHUX TPYyO HE JOIMYCKAETHCS.

1. JIist cocTepekeHHs i 9ac eKCIuTyaTarlii 3a TpyOoIrpoBoaaMu, Mpo-
KJIQJaHHS SIKUX Tlepen0avaeThCsl Ha MAM0oHaX, Y KaHanax (pymisipax) abo TyHETsX,
NOTpiOHO TMepeadayaTH KOHTPOJIbHI KOJIOAsI31 Ha BIJICTAHAX, 00YMOBJICHHX MICIIEBU-
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MU YMOBaMH, ajie He Oubie HiXK 250 M 3a HasSBHOCTI MPOCIJIaHHS BiJl BJIACHOI Baru
rpyuTy 110 0,2 M Ta He O6unbiie Hixk 200 M 3a HAsIBHOCTI MPOCIIaHHS BiJ BIACHOI Baru
rpyHty Oinbmre Hixk 0,2 M. [Ipu nboMy cimijg 3a06€3neYnTH BiABEIECHHS BOIU B 00XiJ
KOJIOZISI31B Y MEPEXKi.

2. [Ipu TpaHIIeftHOMY NPOKJIaIaHH1 BOJIOIIPOBITHUX MEPEXK 3a BIJCYTHOCTI
IpOCiaHHs BiJI BJIACHOI Baru IPyHTY a0o 3a HasBHOCTI mpociganHs 10 0,05 M Biac-
TaHb 1O TOPU3OHTAI (y MPOCBITI) BIJ MEepex 10 GyHIaMEHTIB Oy/iBellb Ta CIOPY/I
MOBHHHA OYTH HE MEHIIIE HIXK 5 M, 32 HAIBHOCTI IPOCIIaHHS BiJl BJIAaCHOT Baru IpyHTY
o1b11e Hixk 0,2 M - BIAITOBIAHO /10 TaOmuI 1.

Tabmuns 1
MinimaneHi BijicTaHi (y MPOCBIT1), M, BiI Mepex 10 pyHAaMEHTIB OyaiBeb Ta
CIOpY/ 33 HASIBHOCTI MIPOCIJIaHHS B1Jl BIACHOT Baru rpyHTYy Oijbiie HixK 20 cM

Big 5 mo 12 Biacrani, M, ipu giamerpi TpyO, MM
BKJIFOYHO
1o 100 BxIroyHO rnoHax 100 go 300 ITOHA/]
BKJIFOYHO 300
Big 5 no 12 5 7,5 10
BKJIFOYHO
ITonarx 12 7,5 10 15

[Tpumitka. IIpu 3BeaeHH1 Oy/1iBeIb Ta CIOPY/ Y IPYHTOBUX YMOBAX 3a HasiBHO-
CTI MpOCIJaHHS BIJ BJIACHOI Baru IpyHTy Ouibiie 0,05 M, BIacTUBOCTI MPOCIIAHHS
SKUX TMOBHICTIO YCYHYTI, BIJICTaHI BiJl MEpeX 10 GyHIAaMEHTIB OyaiBeslb Ta CIOPY/.
npuitMaroThbes 0e3 ypaxyBaHHs MPOCiJaHHS.

[Ipu npoxaganHi BOJOMPOBITHUX JIHIHN, IO MPAIIOIOTH MPpU TUCKY ToHan 0,6
MlIla (6 xrc/cm2), 3a3Ha4deni B Ta0auIl 47 BijncraHi moTpiOHO 3011bnryBatn Ha 30 .

3a HEMOXXJIMBOCTI TOTPUMAaHHS 3a3HaueHuX y TaOmuii 47 BiAcTaHed 3 ypaxy-
BAaHHSIM HEOOXIAHMX 30UIbIIEHb MPOKJIAJaHHS TPyOONpPOBOMAIB 32 HAsSBHOCTI MpPOCi-
JaHHS Bl BiacHOi Baru rpyHTy Bia 0,05 m no 0,2 M BKJIFOYHO CJIijJ TiepeadavyaTy Ha
BOJIOHETIPOHUKHUX MiJJI0OHaX, a 32 HasBHOCTI MPOCIAaHHS Bl BJIacCHOi Baru IpyHTY
oinbie Hixk 0,2 M - y kaHanax (pyTaspax) abo TyHensX 3 000B’I3KOBUM YJIalITyBaH-
HSIM BHUITYCKIB aBapiiHUX BOJ Y KOHTPOJIbHI KOJOIA31.

3a HasBHOCTI MPOCIIaHHA BiJl BIACHOI Barvl IPyHTY MeHIe Hix 20 cM BKa3aHi B
TaOJIMII BIACTaH1 IOMyCKAa€eThCs 3MeHITyBaTu Ha 20 %.

1. Ha BomoBogax 1 BOJONPOBIIHUX Mepexax mnepes (iaHIeBOK apMary-
pOI0 MOTPIOHO NependayaTH BCTAHOBJIECHHS B KOJIOAA35X, KaHajIaX 1 TyHENIX pyXJu-
BUX CTUKOBHUX 3’ €JIHAHb.
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2. Konopas3i Ha mepekax BOAOMPOBOY CIIiJT MPOEKTYBATH 3a BiJACYTHOCTI
npocigaHas ab0 HasBHOCTI MPOCiAaHHs Bif BiIacHOi Baru IpyHTY Big 0,05 m 10 0,2 M
3 YIIUJIBHEHHSM TPYHTY Ha raubuny 0,3 M, a 32 HassBHOCTI MPOCITAaHHS BiJ BIACHOI
Baru rpyHry ouieiie 0,2 M - 3 yIIIJIbHEHHSIM IPYHTY Ha TNIHOUHY | M 1 ylamTyBaHHIM
BOJIOHETIPOHUKHUX JTHUII 1 CTiH KOJIOMS3S HIDKYE TPYOOTIPOBOTY.

[ToBepxHS 3eMJTi HABKOJIO JIOKIB KooAs3iB Ha 0,3 M mmpiie ma3yx NOBHHHA
OyTu crtaHoBaHa 3 ykioHoM 30 % (0,03) Bix konomasi3s.

1. Bo103abipHi KOJIOHKH CJIiJI pO3MIIlyBaTH Ha 3HUKEHUX JUISTHKAaX Ha Bi-
ncTaHi He MeHIIe Hixk 20 M Bix OymiBesb Ta CIIOPYI.

2. HwxHs 9acTHA KOHTPOJIBHUX KOJIOJISA31B TOBUHHA OYTH BOJIOHEIIPOHU-
KHOIO.

BIIBEAEHHS BOAM 00’€M 1 3arjvOJIEHHS HUKHBOI YaCTUHU KOJIOAA3S ITOBHHHI
3a0e31euyBaTi HEOOX1THICTh 11 CIOPOKHEHHS HE YacTiIle OJTHOTO pa3y 3a 100y.

3a HeoOX1THOCTI, KOHTPOJIbHI KOJIOJA31 MOBUHHI OyTH 00JaJHaHI BOJOBUMI-
PIOBAJIbHUM IMPUCTPOEM a00 aBTOMATHMYHOIO CHUTHAJII3AIlIEI0 PIBHSA BOJAU 3 IOJAYECIO
CUTHAJIy Ha AUCTIETYCPCHKUN MyHKT.

1. ByniBenbHI KOHCTPYKIIT'

2. VY IPYHTOBHX yMOBax 3a BIJCYTHOCTI MpPOCIIaHHS I'PYHTY Bl BJIACHOI
Baru abo HasgBHOCTI mpociganns 10 0,05 M OCHOBY TiJ EMKICHUMH CIIOPYJaMHU MOT-
piOHO npuiMaTH:

a) MIPUPOJIHY, SAKIIO B MEXKAX Iapy MPOCIIaI04Y0ro IPyHTY CyMapHUI THUCK Bij
CIOPYAM 1 BIACHOT Macu I'PYHTY MEHIIE a00 JIOPIBHIOE MOYATKOBOMY MPOCIaI0uoMYy,
abo cymapHa BenuumnHa ociganHsa SO Ta npociganas Ssl GyHAaMEHTY COpyAu MEH-
e abo JIOPiBHIOE TPAaHUYHO-AOMYCTUMIA Su (S'u) 171 pO3IIIAHYTOI COPYAH BEJU-
yuHU, T00TO SO + Ssl < Su (S'v);

0) yuIuIbHEeH1 IpoCiJaoyl IPYHTH MPU @ CyMapHEe HaBaHTAKEHHs OlbIIe rova-
TKOBOTO MPOCAJ0BOT0 TUCKY, a00 So + Ssl > Su (S'u).

1. VYurinpHeHHS TPYHTIB OCHOB 3a BiJICYTHOCTI MPOCIAaHHS Bij BIACHOI Ba-
I'Y TPYHTY a00 3a HasBHOCTI MPOCIJIAaHHA 10 5 CM BKJIIOYHO TOTPIOHO TependavyaTu
BOXKHMMH TpaMOIBKaMH Ha IIIMOMHY HE MEHIIE HDK 1,5 M y Mekax MaljaHuuKa, 110
MEPEBUILY€E PO3MIPHU CIIOPY/ HAa 2 M Y KOXKHY CTOPOHY BiJl 30BHIIIHIX rpaHei ¢pyHaa-
MeHTIB. {IIBHICTh CYyXOro IpyHTY Ha HUXKHIA MEXI1 YIIIJIbHEHOI 30HM TOBUHHA OyTH
He MeHIe Hix 1,65 1/M3.

[TpumiTka. 3a HEMOXKIMBOCTI YIIIJILHEHHS MPOCIAAI0YUX TPYHTIB BaXKKUM Tpa-
MOYBaHHSM /0 3a/IaHOTO CTYIEHs IIUIBHOCTI mepeadayaeTbcs IPyHTOBA MOAYIIKA
TOBIIMHOIO 1,5 M 3 MICIEBUX TJIMHUCTUX IPYHTIB 3 YIIUIBHEHHSM iX O IIUTBHOCTI
CyXOro IpyHTYy He MeHIle Hix 1,65 1/mM3.
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1. ITix emKicHI ciopyau 3 KOHYCOINOAIOHUMU JHUIIIAMHU YIIUIbHEHHS IPYH-
TIB 3a BIICYTHOCTI MPOCITaHHA BiJl BJACHOI Baru IPyHTYy a00 HasgBHOCTI MPOCITaHHSA
10 0,05 M moTpiOHO MpUMaTH B KiIbKa eTariB (IapiB).

KoxurM etanom notpioHO nepeadayaT yIIIIbHEHHS MIapy IPYHTY 3 HACTyI-
HUM PUTTSAM (TOTJIMOICHHSIM) KOTJI0BaHy Ha nbuHy 0,8 TOBII YIIIJILHEHOTO IPYH-
Ty Ha JaHoMmy etarii. [Ipy IbOMy KOHTYp JTHa KOTJIOBaHY Ha KO)KHOMY €Tarll IOBUHEH
Oytu Ha 0,2 M OibIIe rabapuTiB KOHYCHOT YaCTHHU CIIOPYIH B TaHOMY TEPETHHI.

VYuriapHEeHHS OCTaHHBOTO Iapy CIIiJ MPUUMATH KOHYCHOIO TPaMOiBKOIO METO-
J0M BUTpaMOyBaHHS.

1. Ilin dpyHgameHTaMu CTIH 1 KOJIOH OyZ1BENb, Y SKUX PO3MIIIEHI €MKICHI
CIIOPY/IM, a TAKOX IiJl MIJJIOTaMU B HACOCHUX CTaHIISIX, MPUMIIICHHSAX 3 MOKPUM Te-
XHOJIOTTYHUM TPOIECOM 1 M1J] EMKOCTSIMH HEOOXITHO TNepeadayaTu yulIbHEHHS IPY-
HTY B MeXax IUIOLIl, 0 NEPEBUILYE PO3MIPU CIOPYJ Ha 2 M B KOKHY CTOPOHY BiJl
30BHIIIHIX TrpaHedl QyHIaMeHTiB Ha TuOuHy 1,5 M 3a BIZICYTHOCTI MPOCIAaHHS Bij
BJIACHOI Baru IpyHTy a00 HasiBHOCTI MPOCIIaHHA 10 5 ¢M, Ta 2 M - 3a HasiBHOCTI MpO-
ClIaHHS BiJ BJIAcCHOI Bard I'PyHTY OUIbIIE 5 CM JO IIUIBHOCTI CYyXOro IPyHTY HE MEH-
me HiK 1,7 T/M3 Ha HUOKHIN MeXI1 YIIIJIbHEHOT 30HU.

2. [lignory B MpUMIILLIEHHSX, 1€ MOKJIMBE PO3JIMBAaHHS BOJIHY, IOBUHHI OyTH
BOJIOHENIPOHUKHUMU, MaTl OOpTHKHU BucoToro 0,1 M mo nmepumeTpy NpUMHUKAHHS 10
CTIH, KOJIOH, ()yHIAMEHTIB yCTaTKyBaHHS. YKJIOH MiJJIOTH MOTPIOHO MpUMMATH HE
menie Hix 10 % (0,01) 10 Bo0301pHOTO BOJOHETPOHUKHOTO MPHUSMKA.

VY 3arnubieHuX MalIMHHHUX 3ajaX HUKHS YacTUHA OTOpPOIKYBaJIbHUX KOHC-
TPYKL1/ HA BUCOTY He MeHIe HIX (0,6 M TOBUHHA OyTH BOJAOHEIPOHUKHOIO.

1. 3a HasBHOCTI MPOCIaHHs BiJ BJIaCHOI Baru rpyHTy Ounbiie 0,05 m mif
€MKICHUMH CIIOPYJIaMH MOTPIOHO nependayaTu:

. YaCTKOBE YCYHEHHs MPOCITaHHS IPYHTIB;

. MOBHE YCYHEHHsI MPOCIIaHHs IPYHTIB Y MeXaX BCi€l Mpociiarouoi TOBIII

a0o0 Tpopi3aHHS MPOCITAI0YUX IPYHTIB.

YacTkoBe yCyHEHHS MPOCIJaHHS IPYHTIB y MeXaxX 30HH, sika nedopmyeThes,
JIOIYCKA€EThCS 32 YMOBH, SIKIIO CyMapH1 BETMYMHU OCIJIaHHS 1 MPOCIAaHHS HE nepe-
BUIIYIOTh TPAHUYHO-IOMYCTUMHX 3HAYCHB VISl CIIOPY/I, 110 MTPOSKTYIOTHCA.

1. YacTkoBe YCYHEHHS MPOCIIaHHS IPYHTY 332 HAsgBHOCTI MPOCIJIAHHS Bij
BiacHoi Baru IpyHTY Big 0,05 M mo 0,2 M BKIOYHO CJI1J] OpUMaTH TMOBEPXHEBUM
VIIUTBHEHHSIM TPYHTIB BaXXKUMHU TpamOiBKaMu ab0 BIAIITYBAaHHSM IPYHTOBHX IO-
TYUIOK.

ToBmmHA YIIITFHEHOTO APy MOBMHHA OYTH BiA 2 M J0 5 M 3aJle)KHO BiJ
KOHCTPYKTHUBHHUX O0COOJIMBOCTEN CIOPY/ 1 TOBIIMHU 1Iapy MPOCIIAI0UUX TPYHTIB.

1. [Ipu yacTkOBOMY yCYHEHHI IIPOCiAaHHS IPYHTY 3a HAsBHOCTI MPOCiIaH-
Hs B1J BJIacHOi Baru rpyHTy Ouibine 0,05 M mij AHHUIIEM €MKICHOI CIIOPYAM IO YIIli-
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JBLHEHOMY IPYHTY HE0OX1JIHO mepeadadaTy NpoTUUIbTpAliiHUN TIII0H 13 IpEeHaX-
HUM IIapOM 1 MPUCTIHHUHN JAPEHaX 13 BIABEJACHHAM BOAM B KOHTPOJIBHHUM KOJOIS3b.

€MKICHI CIOpYAH 3 KOHYCOMOMIOHMMH THUIIIAMH CIIi MPOCKTYBATH HA KOJO-
Hax, 10 ONMUPAIOTHCS Ha 3113006 TOHHY BOJOHETPOHUKHY IUTUTY, 3 SIKO1 CIIIJ TIepe/I-
0auaTH BiJIBEICHHS aBapiiiHOi BOAYW B KOHTPOJIBHHUH KOJIOIS3b.

1. ITin BomoHamipHUMu OamTaMu HE3aJIe)KHO BiJl IPYHTOBUX YMOB 3a MPO-
CIJTaHHSIM CJTIJI Tepen0avaTy yIiIbHEHHS.
2. 3a HasSBHOCTI MPOCIJaHHs BiJ] BIACHO1 Baru IpyHTy Ouibiie 0,05 M QyH-

JaMEHT BOJOHAMIPHOI OalTH CiJ MpUiiMaTH y BUTIIAAl CYLIIBHOI 3a1i300€TOHHOT
IUIMTH Ta TiependavyaTv MPUCTPIi ISl BIIBEACHHS 3 HEl aBapiiiHOI BOJU B KOHTPOJIb-
HUAW KOJIOASA3b.

3. 3a HasBHOCTI MPOCIJIaHHA BiJl BJacHOi Baru rpyHTy Ouibie Hik 0,2 M
1] EMKICHUMH CIIOpYJIaMU TMOTPiOHO mependavyaTv MOBHE YCYHEHHS MPOCITAI0UUX
BJIACTUBOCTEH BCI€T MPOC1Iat0u0i TOBIIII IPYHTY OCHOBH a0o0 ii popi3aHHS.

4, [ToBHE yCcyHEHHs BJIaCTHUBOCTEH MPOCIIaHHS IPYHTY B MEXKax BCIET Mpo-
C1J1al040i TOBIII MIiJl EMKICHI CIIOPYJU CHIiJ OpUNMATH YIIUIbHEHHSAM MPOCITAI0UYNX
IPYHTIB MOMEPEIHIM 3aMOYyBaHHsIM ab0 3aMOYyBaHHSM 13 MIMOMHHUMU BUOyXamu,
K1 KOMOIHYIOThCS 3 JOYIIUJIBHEHHSIM BEPXHBOTO IIapy MPOCIIal0YUX I'PYHTIB BaX-
KHUMH TpaMOIBKaMHU.

S. 3a HEMOXKJIMBOCTI 3aCTOCYBaHHSI MOMEPEIHbOTO 3aMOYyBaHHS (BIACYT-
HICTh BOJW JJI1 3aMOYYBaHHS, OJM3bKE pO3TAlllyBaHHS ICHYIOUUX OyiBENb Ta CIO-
Py TOILO) MOBHE YCYHEHHs BJIACTUBOCTEH MPOCIAAHHS IPYHTIB MOTPIOHO MpHUMaTH
TNIMOMHHUM YIIUTBHEHHSIM TPYHTOBUMU TAJISIMU Ha BCIO BEJIMYUHY MPOCIIAI0Y0i TO-
BIIII.

6. [IpopizaHHs mpOCial0UnX IPYHTIB CIij epeadadaTu:

6.1. ynamTyBaHHSM NaJbOBHX (YHIAMEHTIB 13 3a0MBHHUX, HAOMBHUX, OY-
POHAOMBHMX Ta 1HIIMX BHJIIB TaJb;

6.2. 3acTocyBaHHSM CTOBMIB 200 CTPIUOK 13 IPYHTY, 3aKPIIJICHOTO XIMi4-
HUM, TEPMIYHUM a00 1HIIMM CIIOCO0aMu;

6.3. 3arnuOneHHsM QyHIaMEHTIB.

7. [IpopizaHHs MpoCiIalOUUX IPYHTIB MaJbOBUMHU (PyHIAMEHTaMU MOTPiO-
HO MpUMMATH TUIBKU 32 BIJICYTHOCTI MOKJIMBOCTI MOBHOT'O YCYHEHHS BJIACTHUBOCTEH
MIPOCIIaHHS IPYHTIB M1 EMKICHUMHU CIIOPYJaMHU.

8. JIJist eMKICHHX CTIOPY/]T 32 HassBHOCTI TIPOCIIaHHS BiJ BIACHOT Baru rpyH-
Ty Outbiie 0,05 M moBUHHI OyTH nependadeHi CIOCTEPEKEHHsI 3a OCITaHHIM CHOPY/I,
BUTOKAMH BOJIM 1 PIBHEM IPYHTOBUX BOJ y Tepioj OyIIBHHUIITBA Ta €KCIUTyaTallii /10
crabimizarii gedopmartii.
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IMamenko Onekcanap MuxkonaiioBu4
HIanmosaga Bonogumup ['puroposuy
Coaoasinkin Onekcanap BikTopoBuu
Xo3siikina Hatanis BonogumupisHa
Xamumenauk Onekciit Bonoaumupopuy
TitsaxoBa Karepuna CepriiBHa

MEXAHIKA IPYHTIB, OCHOBH I ®YHJIAMEHTH

MeTtoaudHi peKOMEHaIlii 0 MPaKTUYHUX 3aHITh 3 TUCIMUILTIHA
Ta KypCcOBOI'o MpoeKTy «Po3paxyHOK Ta MpoeKTyBaHHS OKpeMoro GyHIaMEHTY
Oy/iBJIl HA IITYYHIN IPYHTOBIH OCHOBI»
JUISL CTY/ICHTIB CIIeIialbHOCTEH
192 ByniBHUIITBO Ta LUBLILHA 1HXEHEpis 1 184 ['ipHUIITBO

Bunano B pemaxiiii aBTOpiB.

[lingmucano mgo apyky 27.04.2016. ®opmar 30x42/4.

[Tamip odcernuit. Puzorpadis. Ym. apyk. apk. 3,5.
O6m.-Bua. apk. 3,1. Tupax 100 np. 3am. Ne 283.
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