YACTH BTOPAS
3AJIAYH

Paznen 1
du3nyecKHue CBOMCTBA TPYHTOB

B naHHOM paszzene HEOOXOIUMO O3HAKO-
MHThCS C KIaccu(HKaIMe rpyHTOB U I'PYHTOBBIMH
OTJIOKEHHUSIMH, PACCMOTPETh (PU3NYECKUE XapaKTe-
PUCTHKH TPYHTOB M METOJIbI MX OTPE/E/ICHHUS, BbI-
SICHUTh KaKH€E IIOKa3aTelId TPYHTOB XapaKTepU3yIOT
THUII, BUJ U Pa3HOBHUAHOCTb IPYHTOB.

OTBeET Ha MOCTABJICHHbIE BOMPOCH! B 3a1a49aX
1.1 u 1.2 moxHo Haiitu B [1], a Taxxke B [9, 10, 11,
12]. Jlns pewenus 3ana4u 1.3 cieyeT HCHOJIBL30-
BaTh (GOpMyIIy IJIsi ONPENEICHHUS TUNIOTHOCTH CYXO-
ro rpysra pg (cM. npunoxenue 1). s pemenus
3amaun 1.4 cieayer MCMOmb30BaTh (GOPMYIIBI IS
ONpeeNIeHHs] TIOPUCTOCTH IPYHTa 1 M KO3 puuu-
eHTa [IOPUCTOCTH IPyHTA € (CM. MPUIOKEHHE 1).

OtBeTHl Ha BOIPOCH B 331a4ax 1.5-1.9 MoxHO
aiitu B [1, 9, 10, 11, 12]. 3agaun 1.10 u 1.12 Heob-
XOIMMO pelliaTh C HCIONB30BaHUEM (OPMYIbI JUI
OIpe/ieNieHtss CTENEHH BIDKHOCTH TIpyHTa S, (CM.
npunoxenue 1), a 3amaun 1.11 u 1.13 — ¢ npumeHe-
HreM GOopMya IS ONpeieseHHs ToKasaTe/el Iia-
cruuHocTH I; ¥ Ip (cM. mpwiokeHue 1) W MpoOBeCTH
KITACCH(PUKAIMIO TJIMHUCTBIX TPYHTOB. Jlyisi perenus
3agaun 1.14 cienyer COBMECTHO NPUMEHSThH BhIPaXKe-
HUs UL onpesienienus S, v [, (cM. mpuiioxenue 1).
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3AJAYH

1.1. JlaTh onpeaeneH1e NOHATHIM:

a) FPYHT;

0) CTpyKTypa IpyHTa,

B) OTHOCHTENIbHAS Ae(opMalua HabyXaHus;

') TEKCTypa TpPyHTa;

1) OTHOCHTENbHAst AedopmMalus 1pocajod-
HOCTH.

1.2. JlaTe onpeneneHus:

a) yAeTBHOTO BeCa y; M TUIOTHOCTH Py MHUHE-
paJIbHBIX YAaCTHILl TPYHTa, OMHKCATh MOPAIOK OMpC-
JEJICHUs pg B 17a00PaTOPHBIX YCIOBHUAX;

0) yaenpHOro Beca y M IUIOTHOCTH p TPYHTA,
OIHCATh TOPSANOK ONpeaeTIeHus p B 1abOpaTOpHBIX
YCJIOBHSX;

B) IPHPOJHON BJIAXHOCTH IpyHTa W, onu-
caTh TMOPAJOK omnpenencHus W B 1abopaTopHBIX
YCIIOBHSAX,

I) YAEAbHOTO BECa Yy H IIIOTHOCTH pg CYyXOro
rpyHTa, IpUBECTH (HOPMYILy, 110 KOTOPOH BEIYHCIIA-
eTCA P}

J1) IOPUCTOCTH 7 ¥ KO3 PHIMEHTA IOPHCTOCTH
€ TPYHTa, IPUBECTH COOTBETCTBYIOIIHE (POPMYIIBL.

1.3. OnpenenuTh IJIOTHOCTh CYXOro IpyHTa

pd> €CIIN TUTIOTHOCTh IPYHTA p [t/m’] 1 BraXkHOCTD W:
p: a)1,65; 6)1,70; B) 1,75; 1) 1,80; n) 1,85.

Ww: a)0,10; 6)0,15; 8)0,18; r)0,20; n) 0,22.
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1.4. OnpenenuTh MOPHCTOCTh h U K03 DHU-
IIUEHT TMOPHUCTOCTH e TPYHTA, €CNU YIEIbHBIH Bec
IpyHTa Y [kH/M’], BrakHOCTE W M ynenbHbIH Bec
MHHEpaNbHBIX acTHIL ¥, [KH/M].

y: a)16,5; 6)17,0; B)17,5; r) 18,0; n) 18,5.
W: a)0,12; 6)0,14; B)0,16; r)0,18; mx) 0,20.
ys. a)26,5; 0)26,6; B)26,8; r)27,0; n)26,7.

1.5. /lath onpeaencHue:

a) CTENEHH BJIAXXHOCTH;

0) rpaHyJIOMEeTPHIECKOTO COCTaBa;

B) YMCJIa MJIACTUYHOCTH /p;

I') IOKa3aTejs TEKy4eCTH [,

1) OTHOCHUTEIbHAS TUIOTHOCTD CIIOXKeHUSs Ip.

1.6. KnaccuduumpoBars recyaHble IpyHTHI:

a) 10 rpaHyJOMETPUYECKOMY COCTaBY;

6) no ko3¢hPUITMEHTY TOPHUCTOCTH;

B) M0 OTHOCHUTEJILHOM TUIOTHOCTH CIIO>KEHHUS /p;

r) 10 CTENEHH HEOJAHOPONHOCTH TIPaHYIO-
METPHYECKOI0 COCTaBa;

JU) TIO CTETNEHH BIAKHOCTH ;.

1.7. Knaccuguumposats NbUieBaTO-TIIMHUCTBIE

TPYHTHI:
a) Mo TPaHyJIIOMETPUYECKOMY COCTaBY M 4HC-
Ny TUTACTUYHOCTH Ip;
©) Mo YKCTy MIACTUYIHOCTH Ip;
B) 110 MOKA3aTeqI0 TEKY4eCTH ;]
r) 10 OTHOCHTENbHOH medopmaimy HaGyxXa-

HUS Egy
) MO OTHOCHUTENBbHOH JedopManuu Impoca-

JAOYHOCTH Eg;.

@&
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Paznen 2
MexaHn4ecKrue XapaKTepUCTUKU TPYHTOB

B nmannom pa3acie HEOOXOJIMMO O3HAKO-
MHTBCA C MECXAaHHYCCKHMH XapaKTE€PUCTHKaAMH

TPYHTOB, HX TIPUMEHEHHEM M crmocobamu orpene-
nenus [9, 10, 11, 12].

0,9

Pi tga

€y

pfl pi |2 Ds Kkrc/em?
P2

Puc. 2.1. KomnpeccuoHnHas kpuBasi 4 onpejerne-
HHE 10 HeH Kod(dHIHeHTa COKUMAEMOCTH

OTtBeT Ha Bompoc B 3afaye 2.1 MOXHO HaWTH

IIPM U3YYEHUHU MaTepHaia 1o reme «CKMMaeMOoCTh
TPYHTOB. 3aKOH YILUIOTHEHUs» B ydeOHukax [9, 10,
11, 12].
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Jna pemenus 3agau 2.2 u 2.3 ciaeayer uc-
N0JIb30BaTh 3aBUCUMOCTh KO3((HUIIHEHTa TOPHCTO-
CTH IpyHTa e OT naBneHHs P. [lo 3HaueHHI0 K03-
(GHLHMEHTa CKUMaeMOCTH TPYHTa M3 3ajzade 2.3,
MOJKHO OINPENEIUTh KOMIIPECCUOHHBIA MO Jie-
Gopmamiu E, B 3amaue 2.4, UCmonb3ys BhIpaxe-
HHE:!

Ek=(—1if-ﬂ)—ﬁ. 2.1)

m,

B 3agade 2.5 moayne obOweit pedopmanmu
rpyHTa Ey cnenyet onpeaensts no Gpopmyiie:

E,=Em,, (2.2)

rae my — Ko uIMenT Aruinesa, NPUHUMAaEMBIi
no tabaune 2.1.

Tabnuua 2.1
Koadduuuenr m, npu koabduimuente
BHI[ rpyHTa INOPUCTOCTH €
0.4{0.5(0.6/0.7({0.8]/0.9|1.0(1.1]1.2(1.3|1.4

Cyniecu 414 1(35[3(2]|-|-|-|-|—-1|-
Cyrmuuxn | 5[5 (45|14 (3 (25| —-|-|-|-|~-
I'nuHbl - =166 155]|50[4,5[4,0|3,5|2,5(2,0

Jlis pemenus 3aaa4gu 2.6 cieayeT UCIob30-
BaTh popmyny byccunecka — Illneiixepa
_Phaw (1 - ,uz)

EO s E] (2'3)
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rae b = d — nuamerp Kpyrjoro uramiia, NpUHSATH
paBHbIM 0,79 M;
0 — KkodQPuUMEHT, 3aBHCAIUA OT (GOpPMBI H
KECTKOCTH Tamna (JU1st Kpyrjoro mramna o = 1).
OTBeTsl Ha BONPOCHl 3afauu 2.7 MOXHO
HAalTH IIpU U3y4eHHH MaTtepuana no teme «Compo-
THUBJICHHE T'PDYHTOB cABUry» B yudeOHukax [9, 10,
11, 12].
IIpn pemenun 3amaum 2.8 u 2.10 crmexgyer
UCNONb30BaTh 3akoH KylloHa 1isi CBA3HEBIX TPYH-
TOB.

T
maxf = ¢
M ,
90° M
0 e e !
0 ?,, - ‘2"— 2air,
g} C o
Oa
U]
T M
----- c i 5
0 ‘,_-%"(f___ o |2 to') 1
0 (2] C' C o
c ctgg oy

Puc. 2.2. Orubarouue KpUBbI€ NpeaeIbHbIX

HaIIPSAYKCHUH IIPH CABUI€ TPYHTOB:
CBINYYHX (CBEPXY), CBA3AHHBIX (CHU3Y)
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[nsa pemenus 3anauu 2.9 HeoO6X0OIUMO HATh
CXE€MY KpYyIOB Npele/bHBIX HamnpspkeHHit Mopa u
KacaTeJbHYI0 IPENEIBHOTO CONMPOTHUBIEHHS CJIBH-
ry. U3 tpeyronsauka CMO' onpepenuts yroa ¢
yepe3 3HAYEHHMs TIIAaBHBIX HaNpshKeHWH o'y, 0%, o,
02, a BEIIMYUHY YAEJIBHOIO CLEIUIEHHUS TPYHTa ¢
MOJKHO OIIpeAE/IUTh 110 dhopMmyIie:

0,—0,

sing = .
¢ o, +0,+2c-ctgp

(2.4)

s pewenus 3agaum 2.11 HeoOXoauMO HC-
110JIb30BaTh (OPMYNY TPENeNbHOIO PaBHOBECHS
CBA3HOTO TPYyHTA.

3ATIAYH
2.1. laTte onpeneneHue:
a) Moy AeopMallK IPYyHTa;
0) CXKMMAEMOCTH IPYHTA,;
B) 3-X OCHOT'O CXKaTHS,
I') KOMIIPECCHOHHOT'O CHKATHS;
J1) OTHOCUTENBHO# JTehopManuu.

2.2. Onpenenutb Ko3pGUUMEHTHI TTOPHCTO-

CTH e;, 110 Pe3yabTaTaM KOMIIPECCHOHHBIX HCIIbITA-

HUH TpyHTa TpPH HavyalbHOM BbICOTE oOpasua #,

[cMm] u nedopmanmu obpasia s; [MM] 1 s, [MM] oz
JIaBJIEHHEM COOTBETCTBEHHO 1 Kre/cm” u 2 Kre/em?.,
hp: a)3,5; 0)4,0;, B)4,5, 1)5,0; nx)5,5.
si:a)2,0; 6)24; B 1,8, 1)3,0; n)2,8.
5. 3,2; 3,6; 2,6; 4,2; 4,0.
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ITocTpouTe  KOMIIPECCHOHHYK)  KPHUBYIO
e = f{P). HauanbHblil KO3)PHUIIMEHT MOPUCTOCTH €
TPUHATH I TPYHTOB 3a7a4u 1.4,

2.3. Onpenenuts KOYPHHIHMEHT CHKUMAEMO-

CTH TpyHTa my, €CIM HU3MEHeHHe KoddduiHenta
nopuctoctd Ae u Harpy3ku AP [MIla]:

Ae: a)0,01; 6)0,03; 8)0,05; 1r)0,07; m)0,10.

AP: a)0,05; 6)0,10; 8/0,15; 1)0,20; nx)0,30.

2.4. Onpenenurs KOMIIPECCUOHHBIA MOIYJIb
nepopmauu rpynuTta Ej (koahHuiueHT cxxumMaeMo-
CTH TpPYHTa my NPHUHATH W3 3anauu 2.3), eciu
HaqaJIbHbIA KOO (QUUUEHT MOPUCTOCTH €y U KO3-
¢unuent Ilyaccona u

ep: a)0.80; 06/0,75; 8/0,70; 1/0,65; n/0,60.
u:a)0.25; 6)0,30; B8/0,35; r/0,40; n/0,42.

2.5. Onpenenuts CKOPPEKTHPOBAHHBIH MO-
Aynab obmei aedopmamuu rpyHTa Ey € 4YHCIOM
IUIACTHYHOCTH [p (Ha4aIbHBIH KO3()IULHUEHT MOpH-
CTOCTH €) U KOMIPECCHOHHBII MOAyab nedopma-
LU1H rpyHTa E} B3ATH U3 3a/1a9H 2.4)

Ip: a)0,06; 6)0,08; B)0,14; r)0,18; nx)0,22.

2.6. Onpenenuts Monyias o0wweil nedopma-
Uy rpyHta Ey mo JaHHBIM HUCHBITAHHS CTaTHYE-
CKOM Harpy3ko# KpyTJioTO CTaHJapTHOTO IITamiia,
ecnu npu koapoumuente Ilyaccona y yBenuuenue
nasiaeHus Ha AP [Mlla] Bei3Banio mpupaimieHue
ocaaku As [cMm]
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Pa3znen 3
Hamnpsi>xeHHOE COCTOSIHHE IPYHTOB

Jl1si pemeHus 3a1a4 O HanpsHKEHHOM COCTO-
SISHUM MAacCHBA IPYHTa OT Pa3IMYHBIX BO3ACHCTBHIA
CIIEAYET U3YYUTh COOTBETCTBYIOIIMH pa3ies Kypca
«Mexanuka rpyHtoBy [9, 10, 11, 12].

IIpn pemenun 3azauu 3.1 Heo6GXOAMMO HC-
MOJIb30BaTh NPHUHIUIBI ONPEIEICHUs HANPSKEHHHA
B MacCHBE TPYHTa OT COCPEIOTOYEHHOH HArpy3Ku
[9, 10, 11, 12]

o, =1<Z£2. 2.5)

ITpu pewennn 3amgauun 3.2 cieayeT BOCIOJIb-
30BaThCsA BBIpaXKEHHEM byccuHecka mo ompenee-
HUIO HAIpPSOKEHMH B MAacCHBE OT HECKOJBKHX CO-
CPEIOTOYEHHBIX HATPY30K

K.

i

(2.6)

M=

(o =

z

B

i=1

Ilpu pemennu 3anauu 3.3 ciiegyeT BOCMONb-
30BaThCA CHOCOOOM 3JIEMEHTAPHOTO CYMMHpPOBa-
HUs U BeIpakeHueM (2.6).

Ilpu pemennu 3anauu 3.4 METOIOM YTIOBEIX
TOYEK CJIEYET UCIIONB30BaTh TAOJUYHEIE 3HAYEHUS
k03¢ duuueHToB Ky n K., KOTOpble MOKHO HAiTH B
[9]. HanpskeHHs B 3aaHHOM TOYKE MOJ LIEHTPOM
3arpy>€HHOr0 IIPSMOYTOJBHHUKA ONpee/aTh 10

dhopmyie
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maxo,,=K,P. 2.7)

HanpsiokeHust B 3alaHHOM TOYKE IO YIVIOM

3arpy>KEHHOTO MPAMOYTOJBHHKA OMNpEIeNATh 0
bopmyne

c.=KP. (2.8)

IIpy ompenesieHHH HaINpsKEHUH O, 0y, T B

3amade 3.5 HeoOXOOMMO MCIIOJIL30BaTh AHAJUTHYC-
CKHE BBHIPXKCHHUS JUIs INIOCKOM 3a1auu

5. =—f§[ﬁ, +25in2f, ~ (£ f,)- Ssine 2[32)} 2.9)

v, = ﬂﬁ, —%sinZﬂ, @ ﬂ2)+%sin(i2ﬂ2)]; (2.10)

r=%(0052ﬁ2—0052ﬁ]), (2.11)

rae S u ff — yriibl BUIUMOCTH, OIpeesieMble 110
dbopmynam

+b

V4

B =arctg(r J, B, =arctg(£}. (2.12, 2.13)
z

3AJJAYHA
3.1. OnpenenuTs HaANpsSIKEHUE 0, B TOUKE A,
pacnojioxKeHHOW Ha riayOuHe z [M] OT OHEBHOH
NOBEPXHOCTH M HA PACCTOAHHH » [M] OT TOYKH
NPUIOXKEHHUS cocpenoToueHHoN Harpy3ku N [kH]:
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z: a)1,0; 6)2,0; 8)3,0; 1)4,0, n)5,0.
r: a)5,0; 6)4,0; 8)3,0, 1)2,0; n)l,0.
N: a)500; ©)700; B) 1000; r) 1200; x) 1500.

3.2. OnpeienuTh HANpSHKEHHE OT TISTH Harpy-
30K, PaclOJIOXKEHHBIX C mwaroM 1 M, B TOuke A,
PacroI0KeHHOH Ha TITyOMHE z [M] OT OBEPXHOCTH
3€MJIM H Ha PACCTOSHUU 7 [M] OT KpaiiHe# KOJIOHHBI
IIpH Harpy3ke Ha KoJioHHbl N [kH]:
z. a)l,0; 6)2,0; B)3,0; 14,0, n)5,0,
r: a)5,0; ©6)4,0, 8)3,0;, r)20; n)l,0,
N: a) 1000; 6)1300; B) 500; 1/ 1800; m)2000.

3.3. Onpenenuts HanpspkeHHs 1o (yHIa-
MEHTOM C pasMepaMH B IuiaHe 4X4 M U JJaBJICHHEM
P [klla] B Touke A, pacrnojoXeHHOW Ha TyOHHE
z= 3,0 M ¢ koopauHaTtamu x [M] u y [M] ocu dyn-
JaMEHTa, HUCIOJB3Yys CHOco0 3JIeMEHTApHOIro CyM-
MHPOBaHHS.

P: a)500; 6)450; B)650; 1)1000; nx) 750,
x: a)l1,0; 6)2,0; B)3,0; r)4,0; nm)S5,0,
y: a)8,0; 6)2,0; B)4,0; r)1,0; mx)3,0.

3.4. Onpenenuts HanpspkeHUS 1o (QyHa-
MEHTOM C pa3MepaMH B IJIaHE 6X6 M U JaBICHHUEM
P [kIla] B Touke A, pacnoyioxeHHO# Ha IIIyOMHE Zz
= 4.0 M C KOOpAMHATAMH X U ¥ OT OCH (pyHIaMeHTa,
UCIIOJB3YSI METO/ YTJIOBBIX TOYEK.

P: a)2500; 6)2000; B) 1500; r) 3000; x) 3500.
x: a)5,0; ©6)4,0, B)6,0; 1)2,0; n)l1,0.
y: a)l,0; 6)6,0; B)4,0; 1)50; n)2,0.
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