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BBenenue

B naHHBIX METOOMUYECKHMX YKa3aHUSAX PAacCMaTpUBAIOTCS Jiabopa-
TOPHBIE METO/IbI ONPEJICIICHNUS TNIOTHOCTH U BIAXKHOCTH 3€MJISIHOTO IOJIOT-
Ha, a TaKkKe METOABI ONpENeNICHHs NPOYHOCTH, POBHOCTH W CLEIUICHUS
JIOPOXKHBIX OZEXKJ, HCIIONb3yeMble B TPOLECCE CTPOUTEIHCTBA aBTOMO-
OMJIBHBIX JOPOT MPOMBIIIIEHHBIX IPEIIPUITHI.

[Tpu BbINOTHEHUH J1IA0OPATOPHBIX PabOT CTYJEHTHI JOJDKHBI O3HA-
KOMHTBCS C TEOPETHYECKUMH OCHOBAMH KaXKJ0H paboThl, U3yYUTh METOH-
Ky HX BBIIIOJHEHHS, COCTaBUTh KPATKUH KOHCIEKT JIAOOPAaTOPHO paboTHI,
[IpeAyCMaTPUBAIOILIMN:

- Ha3BaHue paboThI;

- TEOPETHYECKYI0 0a3y NaHHOH paboThI;

- METOZIMKY ¥ TEXHOJIOTHIO €€ BBIIOJIHEHNS;

- 3aTOTOBHTH XKYpPHAJIBI [UIS 3aIIUCEH, TIOJTy4YaeMbIX B XOZ€ BBINOJI-
HeHUs padoT, mapaMeTpoB;

- IOJTyYEHHbIE 3HAYCHHUS M3Y4aeMbIX I1apaMeTPOB U UX aHAJIN3;

- BEIBOJIBI T1O pabore.

Jlabopatopuas paborta Ne 1

JKcrpece MeTOAbI orNpeeeHIs IVIOTHOCTH U TPOYHOCTH
KOHCTPYKTHBHBIX 3JIeMEHTOB ABTOMOOMIBHBIX 10pPOT

JlanHast paboTa COCTOHT U3 TPEX Pa3/eIIOB:

1. OmpeneneHrie MPOYHOCTH OETOHHOTO TOKPBITHUS W OETOHHBIX
U3JEIUI HEPA3PYLIAOIIMM YJAPHO-UMILYJIbCHBIM METOLOM C IIOMOILBIO
mpudopa "OHUKC-2.3".

2. OmpeneneHue KadecTBa YIUIOTHeHHs ac(anbToOeToHa MpH
CTPOUTECJILCTBC aBTOM06I/IJ'II)H])lX J0por.

3. OnpeneneHue Ka4yecTBa YIDIOTHEHUS TPYHTA MPH CTPOUTEIHCTBE
aBTOMOOMJIBHBIX JIOPOT.

1. Onpenesienne NPOYHOCTH 0€TOHHOIO NMOKPHITUSI U 0ETOHHBIX U3AeTUI
Hepa3pyLIAIIUM YAAPHO-UMILYJIbCHBIM METOI0M
¢ momouisio npuéopa "OHUKC-2.3"

Llenv pabomui: onpeneseHue NPOYHOCTH LEMEHTOOETOHHOTO MO-
KpBITHS ¢ ToMoIbko mpudopa "OHUKC-2.3".

Obopyodosanue u mamepuansi: TPUOOP TSI USMEPEHHUS IPOTHOCTH
6erona "OHUKC-2.3"; y4acTKu 1IeMEHTOOETOHHOTO TOKPBITHSI.
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[Tpubop "OHUKC-2.3" npeana3HayeH ajs ONPEACICHUS IPOYHO-
cTH OETOHA Ha CXKaTHE HepaspyIIAIMMM yIapHO-UMITYJILCHBIM METOIOM B
cootBerctBun ¢ ['OCT 22690-88 u 'OCT 18105-86 mpu TexHOIOTHYE-
CKOM KOHTpOJIe KayecTBa, 00CIEJOBAHUH COOPYKEHHH M KOHCTPYKIIHH.

[MpuHuMn padoTsl mpudopa 3akitodaercsi B 00pabOTKe WMITYJIbC-
HOW TepexOAHOW (YHKIMM 3IIEKTPUYECKOrO CHUTHAJIA, BO3HHMKAIOUIETO B
YyBCTBUTEIILHOM JJIEMEHTE IIPHU yape 0 OETOH.

YerpoiictBo npubopa

[Mpu6op "OHUKC-2.3" (puc. 1) cOCTOUT: U3 IEKTPOHHOTO OJIOKa
C CHTHAJIBHBIM MPOLECCOPOM, Pa3MEIICHHBIM B KOPITyCe; KJIABHATyphl H
OKHA Ipa)UIeCcKOro JUCIUIEs, PaclONOKEHHBIX Ha JIMLEBOH MaHeIN KOpILy-
ca; JaTYMKa-CKJIEPOMETpa, IOJKII0YaeMOro K 3JIEKTPOHHOMY OJIOKY IIO-
cpeacTBoM Kabens depe3 pazbeM /. Panom ¢ pa3peMOM HaxXOIUTCS OKHO
HHPPaKpaCHOTO KaHaJlla CBA3U C KOMIBIOTEPOM JUIA IIepeadd U 00padoTKH
pE3yIbTATOB.

Puc. 1. IIpu6op "OHUKC-2.3"

JlaTunK-CKIIEPOMETpP BBINOJIHEH B IMJIMHIAPUYECKOM KOPIyCe C
NPYXAHHBIM yIapHbIM MeXaHu3MoM. Omeparop OepeT HaT4HK B IPaByHO
PYKY, OOJBIINM MaJIbLeM NPAaBOH PYKH OCYIIECTBIISAET C IOMOLIBIO KHOIKH
3 B3BOA yAApHOTO MEXaHU3Ma, 3aTeM KOPOHKOW 4 IUIOTHO YCTaHaBJIMBAET
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JTaTYUK HA OOBEKT M OOJBIINM IMANbLEM IPaBOi PyKH HAXHUMAET KHOIIKY 2,
OCYLIECTBIIAA yAap.

HOpﬂI[OK MOATOTOBKH H NMPOBEACHUE UCITBITAHUSA

[epen HavanoM M3MEpEHHIi CIeoyeT IPOBEPUTH U IPH HEOOXOIH-
MOCTH BBIIIOJIHUTH OPHEHTAIMIO TPHOOpPa B CIEAYIOIIEH 1MOCIej0BaTeIbHO-
CTH:

— YCTaHOBUTH HaNpaBIICHUE yapa;

— BBIOpaTh BHJI MaTepHajia 4yepe3 MyHKT IiaBHOro meHio «Marte-
PHaABDy: 0eTOH (TSDKEIBIN, JTETKH);

— B pexxnme Menio «[TapameTpblr — «KaanbpoBKay npousse-
CTH KamuOpOBKY IpuOOpa Ha 3TanoHe myteM mpoBeneHus 10 ymapoB mo
TEKCTOJINTOBOMY JTaJOHY WJIM BBECTH KOA(PPHUIUEHT KATHOPOBKH (a)
BpY'HY1O;

— YCTaHOBHTH BO3pAcCT OETOHa;

— COpPHUEHTUPOBATH MPHOOP MO KOJIUYECTBY YIAapOB.

ITocne 00pabGoOTKM pe3yNbTaToOB ISTH YAAPOB II0 HCIIBITYEMOMY
MaTepHuary Win o0pasily onpenenseTcs ero npouyHocts B MI1a.

Pe3ynbTars! m3Mepenuii ceoaaTcs B Ta0M. 1.

Tabruya 1
KypHaJu usmepenui
Ne HaumenoBanue o0bexTa [NopsinkoBslit HOMED [TpunsTHIiA
n/n U3MEPEHUS U3MEPEHUS HOKa3aTellb
U ipouHocTh, MIla MIPOYHOCTH,
Nel | Ne2 | Ne3 | Ne4 | Ne 5 Mlla

2. Onpegesienne Ka4ecTBa YIJI0THeHHA acdaibTo0eToHA
IIPH CTPOUTEILCTBE ABTOMOOMIIBHBIX 10POT

Lenv pabomei: onpenenenue ko3ddunmenta ymiotHenus achaib-
Toberona (Kyy;) ¢ momompio auHamudeckoro miaotHomepa HITY "KOH-
JOP".

Obopyodosanue u mamepuanvl: TAHAMAYEeCKUU TwioTHOMep [ITY
"KOH/JIOP” (koMILIeKTHOCTH A); y4acTOK ac(aibToOOETOHHOTO MOKPBITHSL.



KoncTpykuus npudopa

OcnoBy mpubopa (puc. 2) cocrapuseTr padoyasi 4acTb, B KOTOPYIO
BXOJIAT: HaIpaBJsIOIas MTaHra / ¢ PyKOAThIO 2, MEePEMENIAIOIUNACS O
IITaHTe Irpy3 3 U HAKOBAIBHA 4, 110 KOTOPOH HAHOCSTCS YAAphl I1aaloero
rpy3a. K HakoBanbpHE IPUCOCIMHSIOTCS padoyle OpraHbl, BHEAPSIOUINECS B
ucnbITyeMblil Matepuait. [Ipyu KOHTpoIIe MIOTHOCTH ac(aibTo0eTOHa B Ha-
KOB&JIBHIO BBUHYHBAETCSI OTPAHUYUTEND 5 ¢ KOHYCOM &,
CHAaO>XEHHBIM 3aTBOPOM 6 U (ukcatopoM /. IIpuMeHeHne GOJBIIOrO WMiIN
MAaJIOTO KOHYCOB OMpEIEIeTCS COCTOSTHAEM ac(anbToOeToHa.

Puc. 2. AITY nnst KOHTPOJIA INIOTHOCTH ac(anbToOeTOHa
(KOMIUTIEKTHOCTD A)

HOpfl}lOK MOATOTOBKH H MPOBEACHUEC UCITBITAHUSA

l. TIpm xKoHTpOJE KadyecTBa YIUDIOTHEHUS ac(anibTOOSTOHHON CMecH
HITY cobupaercs B BUE, MpeaCcTaBIeHHOM Ha puc. 2. Ilpu aTom, B ciydae,
Koraa Temmeparypa acgaibToOeTOHHOro MOKphITHs He Hibke +50°C, wuc-
nosip3yercst Oonbmoi koHyc. Ilpu ompeneneHuu IIOTHOCTH acgaibTode-
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TOHA Ha YK€ 3aKOHYEHHBIX YyJacTKax, uepe3 1-3 cyT mocie ero ykjiaakd,
KOrjJia TeMIepaTypa ero moBepXxHOCTH HaxoauTcs B npenenax +20°C + 2°C,
MIPUMEHSETCS] MAJIbIH KOHYC.

2. Ilepen HadamoMm paboT Ha OOBEKTE MPOM3BOAUTCS H3MEPECHHE
TeMmnepaTypbl achaibToOOETOHA PTYTHBIM WM OMMETAIMYSCKHUM TEPMO-
MetpoMm TB/I. 3arem minotHomep JIIY ¢ cCOOTBETCTBYIOLIMM HaKOHEUHH-
KOM YCTaHaBIIMBAETCS MEPIECHANKYIISIPHO K IIOBEPXHOCTH HOKPHITUS U MPO-
W3BOJUTCS IEHETpAIMs C IOJCYETOM 4HCIIa yJapoB, HEOOXOIWMBIX IS
MIOJTHOTO MOTPY’KEHHUsI KOHyca B KOHTPOJUPYEMYH0 MOBEpXHOCTh. OKOHYa-
HUE BHEIPEHMS HACAIKH (MKCHPYETCS MICTYKOM aBTOMAaTHYECKOrO YCT-
poiicTBa.

3. Ompenenenne xod3pduIreHTa YITIOTHEHNS JODKHO IPOBOIUTHCS
Ha OCHOBAHUHM HE MCHEEC TPECX HUCIBITAaHUHN KaXXJa0ro OTACIbHO B34ATOTO y4a-
CTKa MO cpenHeapu(PMETHYeCKOMy 3HAUCHHIO Yuciia ynapoB. PaccrosHus
MEXIy TOUYKaMM 30HIUPOBAHMUS TOJDKHBI COCTaBIATh HE MeHee 20—30 cm.

4. Omnpenenenune mioTHoctH K, acdanbroderona mpousBoguTcs
o HoMorpammam (puc. 3-5):

— s Temnepatyp He Hmwke +50°C - puc. 3 (necuansiit achanprode-
TOH ¥ acdanprobdeToH Tumna "B");

— st remneparypbl +20°C - puc. 4 (1oTHbIH achanbToO0eTOH) U
puc. 5 (BBICOKOIIOPHUCTHIN ac(haibTOOCTOH).

Komuua. ynapor
A

//
10 /
="
/

2

0 =

0.93 0,94 0,95 0.96 0.97 0.98 0.99 1,00 Kymn

Puc. 3. Homorpamma onpenenenus Ky, I I€CHaHOTO M MEIKO3EPHUCTOrO

acansroderona rpu temneparype 50°C:
1 — mecyanblit acdansroderoH THn "T"; 2 — Menko3epHHUCTHIH acdansrobeToH THI "B



Komsg. ynapos

32
30
28
26
24
22
20
18
16
14
1z

10

A

0.93 0.94 0.95 0.96 0.97 0.98 0.99 1.00 Ky

Puc. 4. Homorpamma nns onpenenenust Ky, 1ist miorsoro
acdansroberona npu t = 20°C uepes 1-3 cyt

Komsa. ynapos

0,93 0,94 0,95 0,96 0,97 0,98 0,99 1,00

Puc. 5. Homorpamma mist onpenenenus Ky, BBICOKONOPHCTOro
acansroberona npu t = 20°C uepes 1-3 cyt

Pesynbrarsl nCIbITaHMi 3aHOCSTCS B TA0MI. 2.
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Tabruya 2
KypHuan uenbsrrannii
Ne | Vwacrox | Bun | Temmeparypa TTopsinkoBblit Cpennee | Benmumna
n/m a/6 a/6 | WcHbITaHWs, | HOMEp UCHBITAHUS |  KOJHY. Ky
TIOKPBITUS °C 1 KOJMY. yJapoB | yZAapoB
Nel [Ne2 |Ne3

3. Onpenesienne ka4ecTBa YIIOTHEHHUs] TPYHTA
TPH CTPOHTEIbCTBE ABTOMOOHIBHBIX 10POT

3.1. OnpeesieHHe Ka4ecTBa YNJOTHEHHS TPYHTA
NPH CTPOHUTEILCTBE ABTOMOGHILHBIX JJOPOT € OMOIIbIO
JuHaAMIYecKoro miotHomepa JAIY "KOHIOP”

Llenv pabomer: onpeneneHne Ko3(GUINEHTA YIUIOTHEHUS TPyHTa

(Kyny ) ¢ mOMOIIBIO fuHaMuUHecKoro miotaomepa JAITY "KOHIOP”.
Obopyodosanue u mamepuanvl: TAHAMAYECKUU TwioTHOMep [ITY

"KOHJOP" (xoMIuIeKTHOCTE B); y4acToK 3eMJISTHOTO TOJIOTHA.

Koncrpykuus npudopa

KommexkrHocts b mtornomepa JAITY "KOHJIOP” (puc. 6) otnu-
YaeTcs OT KOMIUICKTHOCTH A TeM, YTO B HAKOBAJILHIO 3aBHHYMBAETCS CTEP-

’K€Hb C KOHHYE€CKUM HAaKOHEUHUKOM 9.

300

Puc. 6. AITY nnst KOHTPOJISA IDIOTHOCTH TPYHTOB (KOMILIEKTHOCTB B)
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HOpﬂ)]OK MNOJATOTOBKHU U NPOBECICHUEC UCTIBITAHUSA

1. YcranaBnuBaeTcs BHJ IMPHUMEHSEMOIO I'pyHTa Ha OCHOBaHHU
onpeneneHus: rpanynoMerpudeckoro cocraBa (I'OCT 12536-79) mnst He-
CBS3HOTO TPYHTa, a B CIlydae CBS3HOTO TPyHTa IOMOJHHUTEIFHO W YHCIIA
mnactaaHoctd (I'OCT 5180-84).

2. Ha xoHTposrpyeMoM 00beKTe pa3paBHUBAETCS IIOIIAAKA pa3-
MepoMm He meHee 30x30 cM, mocpennHe KOTOPOH MPOBOIUTCS TIepBas Iie-
HeTpans. [leHeTpoMeTp yCcTaHaBIMBAETCS CTPOTO BEPTUKAIBEHO K MOBEPX-
HOCTH TPYHTa M YAapaM¥ TUPU CTEP)KEHb 3ariyOJisieTcsi B IPYHT Ha IIyOu-
Hy 10 wm 20 cM B 3aBUCHMOCTH OT TOJIIMHBI OTCHIITAHHOTO CJIOSI TPYHTA.
3areM cTep)keHb MAJAONINM TPy30M 3a0HMBaeTCs ¢ ONpeeSieHHEeM YHCIia
yaapoB Ha riryouny 20 wim 30 cM. [ monydeHHus yCpeIHEHHOTO 3Haye-
HUSI TUIOTHOCTH, TIEHETpalusl MOBTOPSETCS €lle B JIBYX-TPEX MECTax Ha
paccrossuuu He MeHee 10-15 cM OT mepBOHAYaIBLHOrO MECTa 30HAMPOBA-
HUSL.

3. KoadduiumeHT ynaoTHeHHs ONpeNeNseTcs Mo HOMOorpammam
(puc. 7) st HECBSI3HBIX TPYHTOB (110 CpeAHECTATHCTHYECKOMY U3 3-4 on-
pelneneHnit), a Uil CBA3HBIX TPYHTOB 110 puc. 8. B mocnexnem ciyvae, npu
BO3MOKHOM OTKJIOHEHHH BII&YXHOCTH OT ONTHUMalIbHOTO 3HadeHus (W),
HEOOXOANMO YCTaHOBHUTH €CTECTBEHHYIO BIAXHOCTH IpyHTa (W). Bmax-
HOCTb IIPU 3TOM BBIPAXKACTCS B OTHOCHTEIbHBIX Bennmuunax (W/W,), rne W,
— oONTUMalbHas BIAXHOCTh TPYHTA, OINpPEICIICHHAs [0 METOXy CTaH-
nmaprtaoro ymotHerns COKO3JJOPHUU (I'OCT 22733-77) [1].

Koum4. ynapos
1 2 3
40 /
30 /
24
20 /

L~
7

/
,—/

0,92 0,94 0,96 0,98 1,0 1,02 r:I{y]'m

Puc. 7. Homorpamma ans onpenenenust Ky, HECBA3HBIX IDYHTOB:
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1 —iecok cpeiHelt KpYITHOCTH ¥ KPYITHBIH; 2 — 11E€COK MbUIEBATHIM; 3 — ECOK MENKUIt

a) Ha xoHTpOIMpyeMoM 00BeKTe pa3paBHUBAETCS IUIOIIAJIKA pas-
MepoMm He meHee 30x30 cM, mocpeanHe KOTOPOH NMPOBOIUTCA IepBasi Iie-
HeTpauusi.

Konu4. ydapob

20
QQ,Q //
Q@‘,” QQ &, '\'-\Q
15 /

10 Aé

-

_—
=
5 ] Kunn
084+ 088 092 09 1,00
0)
Konuy. ydapob
30
@@9‘?9 Q‘?/ ,
20 // ;%’
K4
/ &/
Lz éééy ‘
————

0 Kyna
0,84 0,88 092 096 1,00

Puc. 8. Homorpamma jist onpesienenus Ky, CBA3HBIX IDYHTOB:



13

a— cynecei; 6 — CyrJIMHKOB

PesynbraThl HCIBITaHMIA 3aHOCATCS B TaOMI. 3.

Tabnuya 3
KypHuan uenbsrranmii
Ne Yuyactok Bun [opsnkoserit Homep | Cpennee Benuuuna
I/ | 3eMJITHOTO | TpyHTa HCTIBITaHUS U KOJMH. Ky
MOJIOTHA KOJIMYECTBO yapOB yIapoB
Nel | Ne2 | Ne3

1

2

3

3.2. OnpenesieHHe Ka4ecTBa YNJOTHEHHS TPYHTA
NPH CTPOHTEILCTBE ABTOMOGHILHBIX JJOPOT € OMOIIbI0
craTuyeckoro miorHomepa CIIIN-1

Lenv pabomei: onpenenenue Ko3((GUINEHTa YIUIOTHEHUS TPyHTa
(Kyny ) ¢ HOMoIIBFO cTaTHYecKoro miotHomepa CIII-1.

Obopyodosanue u mamepuanel: cratmaeckuil mwiotHomep CIII—1;
Y4acTOK 3eMJISTHOTO TTOJIOTHA.

Ha3nauyeHue u KOHCTPYKUMSA npudopa

Cratuueckuil miotnomep CIII'-1 npenHazHaueH i onepaTUBHO-
IO KOHTPOJISl YINIOTHEHUSI TPYHTOB 3€MJITHOTO TTOJIOTHA U IOTIOJTHUTEIBHBIX
CJIOEB OCHOBaHMH aBTOMOOWIIBHBIX JOPOT, a3pOJPOMOB U MPOUUX 3EMII-
HBIX coopyxeHul, cormacHo CHull 2.05.02-85 u CHulI 3.06.03-85.

[TioTHOMEp nOTTyCKaeTcsl K MPUMEHEHHIO Ha JII00BIX TPyHTaX, CO-
nepxkamux He 6osee 15% TBEpAbIX BKIIOUEHUI KPYITHOCTBIO CBBIIIE 2 MM.

ITpu ucnonbp30BaHUM IIOTHOMEPA ISl TEKYIETO KOHTPOJIS MJIOT-
HOCTHU IpyHTa He MeHee 1/3 u3MepeHuil U3 00IIero KoJu4ecTBa HeOOX 0 TH-
MO TIPOBOJUTH CTaHIAPTHBIM BECOBBIM METOIOM C OTOOpPOM IpoO IpyHTa
konbiamu o 'OCT 5180-84.

ITnotaomep CIII-1 (puc. 9) COCTOMT W3 CHUIOU3MEPHUTEIHLHOTO
yCTpOHCTBa / ¢ Kpene>KHON raiikoil 2, B KOTOPYIO 3aBUHYMBAETCS MEPEeXO/-
HBIH CTEp)KEHb 3 C OrpaHWYUTEIbHOH My(TOi 4; paboyero crepxHs 5 u
JIByX CMEHHBIX HAKOHEYHHKOB — KOHyCa 0 M YCEUCHHOTO KOHyca 7. 3amac-
Has maiiba § CIy)XUT OTpaHHWYMTENeM Jjsl yCeueHHOro koHyca /. Ilepen
HayaJloM paboThl AJIEMEHTHI TUIOTHOMEpA MPOYHO CBHHYMBAIOTCS B COOT-



14

BETCTBUHU C IPUBEACHHBIM PUCYHKOM.

Puc. 9. ITnornomep CIII-1

Iopsiiok MOATOTOBKH M MPOBeIeHHe HCIBITAHMS

1. 3apanee ycraHaBiIMBaeTCsi BUJ I'PyHTa Ha OCHOBaHHHU OIIpeJie-
JIEHH TOJIHOTO 3€PHOBOTO U MUKpoarperatHoro cocrasa no I'OCT 12536-
79 1T HECBSI3HBIX M JOMOJHUTENLHO uncia riactuyaoctH mo [OCT 5180—
84 1711 CBA3HBIX Pa3HOBUAHOCTEH TPYHTOB.

2. B 3aBHCHMOCTH OT YCTaHOBJICHHOTO BHJa I'pyHTa IpH COOpKE
IUIOTHOMEPA HCIOJIB3YETCSl KOHYC (HECBSI3HBIE T'PYHTBI) WJIM YCEUCHHBIH
KOHYC (CBSI3HBIC TPYHTHI) C OTPAaHUYUTEIHHON MIaii00ii, YCTAHOBIIEHHOH Ha
HETo NpH 3aBUHYMBAHUH B pabo4nii CTepKeHb.

3. Ha mecte uamepeHus BEIOMpaeTcs IUIOIIAKa pa3MepoM He Me-
Hee 20x20 cMm. BepxHUil mepeyIUIOTHEHHBIH WIH Pa3phIXJICHHBIA CIIOW Ha
riy6uHy 3-5 CM CHHUMAIOT, @ OCHOBAHHUE 3a4MINAIOT U BHIPABHUBAIOT.

4. OUKCUPYIOUIYIO KHOIIKY, PACIOJIOKEHHYI0 HA THUIBHOW YacTu
JTMHaMOMeTpa, caABHraloT HajeBo or 0. PaGounmii crep)keHb CTaBAT BEpTH-
KaJIbHO K M3MEPAEMOH MTOBEPXHOCTH U HAKMMOM Ha PYKOSTH JMHAMOMETpa
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HOTPY’Kaf0T HAKOHEUHHK B IPYHT JO0 YIIOpa OrPaHUYUTENBEHON My (T (MK
Iaii0bl — MPU YCEYEHHOM KOHYCE) B MOBEPXHOCTh IPYHTa, IIOCIE Yero
IUIOTHOMEP M3BJIEKACTCS M3 TPyHTA, a NOKa3aHWEe Ha IIKaje JUHAMOMETpa
3ammchIBaeTCs B KypHai. [IeHeTpanuio MOBTOPSIOT Ha KaxIoM Mmecte 3-5
pas3, IpU 3TOM PacCTOSHUE MEKAY TOUKAMU H3MEPEHHSI JOIKHO COCTABIISATh
He MeHee 12-15 cM. 3a pacyeTHyIO0 BEIMYMHY YCHIMS TNPUHUMAETCS HX
cpenHeapudmernyeckoe 3HaueHue (P,). Ilepen KaxIpIM TOCIEIyIONIMM
3aMepoM IIOKa3aHWE CTPENKH cOpachIBaeTcsl NepemMenieHueM (GUKCHpyro-
meit kHonku Ha 0.

5. o noxy4yeHHOMY 3Ha4YE€HUIO CHJIbI TeHeTpauuu (P) no rpaduky
COOTBETCTBYIOILIETO BHAA IPyHTa ONpeAesieTcs JOCTUIHYTHIH K03 duuu-
€HT YIUIOTHEHUS (A1 HECBA3HBIX M CIA0OCBS3HBIX Pa3HOBUIHOCTEH IO
puc. 10-14, a ang cyrnmuaka 1o puc. 15). B mocnexnem ciydae mis ycra-
HoBieHUsT Ko3dduimenta ymaotHenus K, HE0OXOIMMO ONpeneIUTh
BJIQXXHOCTh TPYHTa BBICYIIMBaHMEM HaBeckd B Tepmomkady no I'OCT
5180-84.

6. B cimydasx, Korna HaKOHEYHUK TUIOTHOMEpA yNUpaeTcs MpH U3-
MEpPEHHHU B KaKoe-JM0O0 MPENsITCTBUE, YTO XOPOLIO YYBCTBYETCS PU HAXKH-
M€ Ha PYKOSThb, IEHETPOMETpP H3BIIEKAETCS U3 IPyHTA U 30HAUPOBAHUE IO-
BTOpsIETCSI HA HOBOM MecTe. Ecnu HaOmogaercst pe3koe pacxXoxKICHNE MEXk-
Iy 3HA4YeHUAMH KO3 (PUIMEHTa YIIOTHEHHS, HOITy4YE€HHBIMU IIZIOTHOMEPOM
CIII'-1 u BecoBbIM METOJOM (KOJIbLIaMHU), CIAEAYET MPOBECTH JTOTIOTHUTEIb-
HYIO TapHPOBKY IpHOOpa Ha JJAHHOM BHJIE TPYHTa C COCTaBJICHUEM HOBOTO
rpaguka 3aBucumocTy Ky, ot P,.

Pe3ynbraTel HCIBITaHMI 3aHOCATCS B Ta0II. 4.

Tabauya 4
KypHan ucneiTanmii
Ne VYuacrok Bun Womrs | Sumaxo IopsaxoBsit Bemnunna
I/l | 3eMISIHOTO | TpyHTa % r/em’ | HOMep UCTIBITAHUS U Kyna
HOJIOTHA BEINYMHA

ycunusi P,
Nel | Ne2 | Ne3
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Py
80
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50
a0 .
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/l/
30 %
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Z
-
20 A
L+
|4
——1"1
10
0.91 0.92 0.93 0.54 0.95 0.96 0.97 0.98

Puc. 10. I'paduk ycpeaneHHOro KodhGUIHEHTa YINIOTHSHUS
ecKa KPyIHOTO
(Wour 0T 5 10 9%; 8oy OT 1,84 110 1,89 F/CM3)

0.99 Kylm
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Py
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60

L
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//
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r,/
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]
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]
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10
091 092 0.93 094 095 0.96 097 098 0.99 K

Puc. 11. I'paduk ycpeaneHHOro kodhGUIHeHTa YILIOTHSHUS
necka cpefHel kpynHocTu (Macca yactul kpynHee 0,25 MM 6omee 50%)
(Wour o1 7 10 10%; Sppax 0T 1,74 10 1,87 F/CM3)
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70

20

0.91

092 0.93 094 0.95 0.96 0.97 098 0.99 K

Puc. 12. I'paduk ycpeqHeHHOTO KO3 PHUIIHCHTA YINIOTHEHUS
necka Menkoro (W, o1 10 10 12%; 8ynax 0T 1,72 110 1,83 r/em?)
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10
091 092 0.93 094 095 096 097 0.98 099 g

Puc. 13. I'paduk ycpeqHeHHOTO KO3 PHUIIHCHTA YINIOTHEHUS
TecKa MblJIeBaTOro
(W 0T 12 10 15%; 8 0T 1,65 110 1,84 r/cm’)
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Py
B0
T0
60
W
]
50
f’/
]
40 =
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’J
30 ‘/
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4
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e
10
091 0.92 093 0.94 0.95 096 097 0.98 0.99

Puc. 14. I'paduk ycpeqHeHHOTO KO PHUIIUCHTA YINIOTHEHUS
JUIsL cynecen
(Wos OT 14 110 17%; 81max 0T 1,6 110 1,65 r/em’)

Ky
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Py
80
— W=10%
T0 >
7//
60
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W
50
A 1 W=15%
1 P
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s -l
40
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AT 11
—
- — = e
]
1 LT
=1 '._._‘_,--
-y
20
= W=20%
10 —
091 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 K

Puc. 15. I'paduk ycpeaneHHOro KodhGUIHEHTa YINIOTHSHUS
CYTJIHHKA
(Womr 19-20%; Spnax = 1,67—1,69 r/em’)

Jlabopatopuast pabora Ne2

Onpene.ne}me IVIOTHOCTH U BJIAYXKHOCTH 3€MJIAHOI'0 IMOJIOTHA
U3 CBA3HBIX TPYHTOB
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Llenv pabomul: onpenerIeHUE PAacCUETHBIX XapaKTEPHCTHK 3EMILs-
HOT'O IMOJIOTHA U3 CBA3HBIX I'PYHTOB.

Mamepuanet  u o0bopyodosanue: IIOTHOMEP-BIATOMEP CUCTEMbI
H.II. KoBaneBa, UCIIBITHIBAEMBIN TPYHT.

ITpu crpouTensCTBE 3EMISIHOTO MOJOTHA JOJKHBI KOHTPOJIUPO-
BaTbCA MJIOTHOCTb M BJIAKHOCTH I'PYHTOB KaK OCHOBHBLIC XapaKTCPUCTHUKU,
OTIpeeNsIoIe HaleKHY0 paboTy 3eMIITHOTO ITOJIOTHA TI0 BCEH TOJIIIMHE
KOHCTPYKIIMH TOPO)KHON OZEXKIIBI.

Hanbomnee pacmpocTpaHEHHBIM METOAOM KOHTPOJIS IUIOTHOCTH H
BJIAKHOCTH CBA3HBIX TPYHTOB, OCYHICCTBJIAIOIIUMCA HCETIOCPEACTBEHHO Ha
MECTE CTPOHUTEINLCTBA, SIBISIETCS METO/ ONPENENCHUs ¢ MOMOIIBIO JIOTHOME-
pa-Bmaromepa cuctemsl mmxeHepa H.IT. Kopanesa. [Tocnemusss Mmoaupuxarist
nprOOpa MO3BOJIIET BEMUCIIUTH HE TOJBKO (paKTHIECKUe 3HAYCHHS BIAKHOCTH
1 TUIOTHOCTH I'PYHTOB, HO M 3HAYCHUA MPEACIa TCKYyUYCCTH I'PyHTa WT, BCJINYH-
HBI ONTUMAJIBHOH BIQ)KHOCTU Y MAKCHUMAJIbHOW IJIOTHOCTU CyXOI'0 IPyHTA.

Koncrpykuus niiornomepa-siaaromepa cucremsl H.II. KoBanesa

[TnotHOMep KoBasieBa paboTaeT 1o NPUHIHUITY THIPOCTATHUECCKOTO
B3BELIMBaHMs 00paslia TPyHTa U COCTOUT M3 JIByX OCHOBHBIX YacTeH: U3Me-
PHUTETBHOTO YCTpOiicTBa (TIOIUIaBKa) M MPoO00TOOpHIKA. KOMIIEKTHOCTS 1
KOHCTpYKIHs IioTHOMepa KoBasesa moxa3sansl Ha puc. 16 u puc. 17.

Puc. 16. KommiektHocTts npubopa Kopanesa

[Tpubop cocrour:
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1. Humuaap 2 ¢ KpBIIKOH /, SBISIONIHACA (QYTIIPOM B MEPHOJ
TPaHCIIOPTUPOBKHU MPUOOpa U PE3EPBYyapoM C BOJOH BO BpEMsl IPOBEICHHS
HCIIBITaHUH.

2. TlomraBKOBOE yCTPOHCTBO 5 MMeeT MepHyo TpyOy &8, ¢ HaHe-
CEHHBIMH Ha HEW YEThIPbMS IIKAJIAMU U3MEPEHUH.

Ilo mxkane ¢ ungekcom «BJD» onpenensercss IIOTHOCTb IPYHTOB C
€CTECTBEHHOH BIaXKHOCTEIO, a 0 MKaiaM ¢ uHaekcaMu « Iy, «I[1» u «» (uep-
HO3€eM, MIECOK, TIIMHUCTBIA TPYHT) — IUIOTHOCTh CyXHX I'PYHTOB (CKeJeTa IpyH-
Ta).

3. B HmxHe#l yacTu MoIiaBKa J pacrnoJjioskeHa Kamepa 9 co cheM-
HBIM JHOM 06 AJISl TIOMEUICHUS MPOOBI TPYHTA C PEKYIINM KOIBIOM. JIHO
3anmMpaeTcs Ha KOpITyce MOIUTaBKa 3aKUMaMH 7. B cocTaB morsiaBka BXOAUT
TaK)Ke MOJABECHOW cocyn /2 aisi CyCleH3UM TPYHTa, KPEmsIIuiics Ha TMo-
IJIABKOBOM YCTPOMCTBE C MOMOILBIO KPIOYKOB 9.

4. [Ipo600TOOPHUK, COCTOAIIHN U3 PEKYIIETO KONbla // W KPBIIIKH
10 ¢ oTBepCTHAMH TSl HAOTFOICHNMS 38 TPYHTOM, 3aITOIHSIONIIM KOJIBLIO.

5. I'pyHTOBBIN HOX 4 17151 0TOOpA MPOO IPYHTA U UX UCTIBITAHMSI.



Tpys

Puc. 17. KoncTtpykuus mioTHoMepa-iaromepa Kosanesa

6. banancupHeblil koHyc BacuiibeBa aiisi onpeneneHus npejaena Te-
KydecTH rpyHTa (puc. 18).
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FBanancupuwie
wapsl

Puc. 18. banancupHslii koHyc Bacunbesa

Kpome nepeuricieHHOro OCHOBHOTO OOOpYJOBaHHS B Pa3iIM4HbIC
KOMIUIEKTAIlUN IPHOOPa BXOIAT:

- mpu0Op IS ONMpPENENCHNS CTAHAAPTHOTO YIJIOTHEHHS, BKIIIOYAIOIIETO
ATy, CTepKeHb U rupro maccoi 500 r;

- IUTACTMACCOBBII COCY]] C KPBILIKOH;

- CeTYaTHIA PUIIBTD;

- COBOK JUTs 10OaBJICHHS BOJBI.

[Tepen HauasoM pabOTHI JOMKHA OBITH MPOHM3BEINCHA TapHPOBKa
MIOTUTaBKOBOTO ycTpoiicTBa. [yt 3TOr0 pesepByap 3amoiHseTcs BOJOH 10
YPOBHS, OTMEYEHHOT0 4epToi. B MoIuaBok moMemaercst pexyuiee Koib-
110, 3aIUPACTCs ChEMHBIM THOM M Ha KOPIYC IIOIUIaBKA HABELIMBACTCS
nonBecHoi cocyn. IlomnaBkoBoe ycTpoiicTBo omyckaercs B Boay. llpu
3TOM YPOBEHB BOJIbI JOJKEH COOTBETCTBOBATh HI)KHEH pHCKE Ha 000 U3
mKan TpyOKH moruraBka. Eciam pucka okasanach BBIIIE YPOBHS BOABI — B
TpyOKy IMoIutaBka Jo0aBisiercs Ipy3 (ZpoOb, NMECOK, OTHENbHbIE KaMHH H
T.JI.)

Xox pa6oThI

1. Ompenenenne GpakTHIECKON INIOTHOCTH 3EMIITHOT'O TIOJIOTHA
IIPH €CTECTBEHHOH BIQKHOCTH
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1. Pe3epByap 3amoyHAIOT BOJON 10 YPOBHS, OTMEYEHHOTO YEPTOM.

2. Ha noBepxHOCTH IpyHTa BBIPAaBHUBAETCA IJIOLIAJKAa U Ha Hee
PEeXYIIUM KpaeM yCTaHaBJIMBAETCs KOJBLO. JaBleHWEM WM ygapamu IO
KPBIIIKE PEeXyIee KOJIbLO IMOTPYXKaeTcsl B TPYHT Ha 3...4 MM HIKE €ro
MOBEPXHOCTH, YTO BU3YAJIbHO MPOABJISACTCA B IMOABJICHUU I'PYHTA B OTBEP-
CTHUSIX KPBIIIKH.

3. Konb1o ¢ KpbILKOW OTKANbIBalOT C MOMOIIBIO TPYHTOBOIO HO-
’Ka, KPBIIIKAa CHUMAETCS] ¥ M3JIUIIHUNA TPYHT 00pe3aeTcsi HOKOM IO TOpIiaM
KOJIBIIA.

4. KonbpLo ¢ rpyHTOM YyCTaHABIUBAKOT Ha ChbEMHOE JHO, KOTOPOE
3aKpEIUIIETCS Ha MOIUIaBKe TP OMOIIY 3aKAMOB.

5. Ilpu morpy»<eHHH IOIIaBKa B BOJY, HAIUTYIO B BeApo-(yTisip,
no mkane «BJI» cHUMalOT oTcYeT (AKTUUECKOW IUIOTHOCTH 3E€MIISTHOTO
HOJOTHA (Pgar.» r/cM’) IIPM €CTECTBEHHOM BIIAKHOCTH IPYHTA.

2. OmnpezneneHne INIOTHOCTH CYXOT0 TpyHTa (CKelleTa rpyHTa)

1. Konblo BBIHUMAIOT U3 MOIIABKOBOIO YCTPOMCTBA, TPYHT 3eM-
JSIHOTO TOJIOTHA (TI0CJIE MCHBITaHUSl €ro IUIOTHOCTH NP €CTECTBEHHOM
BJI)KHOCTH) C IIOMOIIBIO TPYHTOBOTO HOXKa IEPEHOCAT U3 PEXYILEro Lu-
JMHZpPA B COCYJ, KyJla 3aJIUBAIOT BOIY JI0 %3 00beMa cocya.

2. T'pyHT B BOozme cocyna pa3MeNb4aloT HOXOM A0 JHMKBHIALMH
KOMKOB U MOJIyYEHHS CYCIICH3HUH.

3. Belmemue npu 3TOM IIy3bIPbKU BO3/lyXa B BUJIE NICHBI YAANSIOT
CCTUYaThIM (l)l/IJ'II)TpOM (le/l HaJIMYMX B 3aBUCUMOCTH OT KOMINJICKTAlUU TIPU-
6opa).

4. Cocyn, Te HaXOJUTCS CYCHEH3Hs IPyHTa, NOABEIIMBAIOT K MO~
IUIaBKYy, KOTOPBIH MOTpY’kaeTcst B Boxy pesepByapa. [Ipu morpyxeHnu mo-
IUIaBKa BOJA TIOJIHOCTHIO 3aIOJIHAET COCY/I, BBITECHUB OTTY/1a BO3/IYX.

5. Tlo onHOM M3 HIKaJl, COOTBETCTBYIOIIEH THUILy HUCIBITBIBAEMOIO
rpyHTa («I1», «U» i «I™») onpeaensoT MIOTHOCTh CYXOro TPYHTA (P gacr
r/em’).

3. OmnpexneneHne eCTECTBEHHOH BIaKHOCTH TPYHTA
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EcrecTBennyto BnaxkxHoCTh TpyHTa (Weer, %) ONpEnensioT mo Imo-
JIYUYCHHBIM 3HAYCHUAM IUIOTHOCTU CYXOI'0 M BJIQXKHOI'O I'PYHTOB U pacCyu-
TBIBAIOT 110 (hopMmyuie

pc[zaKT. B pcK.(})aKT.
Wew="""""""s )
p cK. hakT.
e pd’m - d)aKTI/I‘IeCKaﬂ TUIOTHOCTD IIPpH ©CTECTBEHHON BJIAYKHOCTH TpyHTa,

rlem’;
Pex. paer. — PAKTHUHECKAS IIIOTHOCTH CYXOro IPyHTa (CKENETa IPyHTa), /e,

4. OmpeneneHue CTENEHN YIUIOTHEHHUS TPyHTa

[Ipn onpeneneHny KayecTBa YIJIOTHEHHS 3€MIISTHOTO MOJOTHA (hak-
THUYECKasl IUIOTHOCTh CPaBHHMBACTCS C IUIOTHOCTBIO 3TOTO K€ IPYHTa, YI-
JIOTHEHHOTO I10 CTaHAapTHON METOAMKE, U ONpeenseTcs 1o popmyJe

_ pck.qzam',
ky - > (2)

pcx.max

rae ky — Kod(QQUUUEHT YIIOTHEHHs 3€MIJITHOIO II0JOTHA (OIpeieNnseTcs

cornacHo [2];

Pex. pacr. — (PAKTHUHECKAS IOTHOCTB CYXOr0 IPyHTa (CKENETa IPYHTa), r/em’;

Pex. max — MAKCHMAasbHAs IIOTHOCT CYXOro IPyHTa (CKelleTa rpyHTa), r/cM’.
3HaveHUs MaKCUMaJIbHOM IJIOTHOCTH CyXOTO IPYHTA (Pex. max) OTIPE-

JIeTsieTcs B JTa0OpaTOPHBIX YCIOBHUSX HCIBITaHHEM TpyHTa 1m0 [1] B mpubope

CONO310PHUMN.

KonnuectBo TpeOyeMbIX ONpenesieHHi IJIOTHOCTH IPHU CTPOU-
TEJILCTBE 3EMJITHOTO MOJOTHA 3aBHCUT OT IIMPHHBI YIUIOTHSIEMBIX CJIOEB,
WX TOJIIMHBI W BBICOTHI HAacwemu. [lpm mmpuHe cios Hacekmu > 20 M,
U3MEPCHUSA B IMOMNCPCUYHUKE MPOBOJAAT B 5-tn TOYKax, IpU I3TOM HO-
MIOJTHUTEJIbHBIE MecTa OTOOpa MpOo0 HAXOAATCS MEXKAY OCBI0 3EMIISTHOTO
MTOJIOTHA M KPAHUMU TOYKAMHU Y OPOBKH.

KonTpons mioTHOCTH cieayeT MpOBOIUTH HA TITyOWHE paBHOW 73
TOJIIIWHBI YIUIOTHAEMOI'O CJI0s, HO HC MCHEC 8 cM.

[Tpu BICOTE HackImel 10 3 M, MPOOBI OTOMPAIOT HE PEXKE, YeEM Ue-
pe3 200 M, a mpu BeicoTe > 3 M — He pexe, yeM depe3 50 M. Kpome toro,
00s13aTeIBHO ONpe/ieNieHHe TUIOTHOCTH B HACHIISIX HaJ| TpyOaMu, Ha MOJX0-
Jlax K MOCTaM U KOHycaM OeperoBbIX OIop.

Odopmitenue oTuera
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Bce nanHble mo ompeneneHH0 (aKTUYECKOW MJIOTHOCTH TPYHTa,
IUTOTHOCTH CKeJIeTa TPYHTa U (JaKTUIEeCKOW BIIAXKHOCTH 3aHOCST B TalII. 5.

Tabnuya 5
Kypnan usmepennii

Hanme- kM | [IK CropoHa [notaocts  (['my6una| Ecrtect-
HOBaHHUE rpyHTa, r/eM’ | oT6opa, | BeHHas
Joporu ne- | mpa- | ochk | Gak- | ckenmera M BIIAX-

Bast | Bas THYe- HOCTh

cKast rpyHTa, %
1 2 3 4 5 6 7 8 9 10

Jlabopatopuas pabora Ne3

Onpeaesienne MAKCUMAJIbHOM MJIOTHOCTH
U ONITHMAJILHOM BJIA’KHOCTHU CBS3HBIX TPYHTOB

Llenv pabomer: onpeneNeHNe BIAXHOCTHBIX XapaKTEPUCTUK 3€M-
JITHOTO TIOJIOTHA M3 CBSI3HBIX TPYHTOB.

Mamepuanet  u 060pyoosaHue: TIOTHOMEP-BIArOMEpP CHCTEMBI
H.IT. KoBaneBa, rpyHT.

[Tpu HaMMuMK B KOMIUIEKTAIMK [UIOTHOMepa-Biaromepa Kopasesa
npubopa Uil ONpeleNieHus CTaHJaPTHOTO YIUIOTHEHHUsI MaKcHMalbHas
IUIOTHOCTD (Pck. max) U ONTUMANIbHAS BIAXKHOCTh (W) MOTYT ONpEACTSATh-
Cs1 KaK Ha MECTE 3aJIeraHusi PYHTOB, TaK U C 0TOOPOM MPOOBI TPYHTA.

Xoa padoTbl

I. Ha mecre 3aj1eranusi FpyHTOB

1. Ha moBepXHOCTH pa3paBHHUBAIOT IUIOMAAKy pasmepoM 30x30 cm,
Ha HEe CTaBAT PEXKYIIHI HWIHHAP U C IOMOIIBIO yIapHUKA IOTPYKaroT U Ha-
MOJIHAIOT TPYHTOM 0€3 YIUTOTHEHUS.

2. Pexymuii NUIMHIP C HEYIUIOTHEHHBIM I'PYHTOM OTKAIlbIBAIOT
HOXOM, CHOBA CTaBST Ha IUIOLIAJKY W IPHUHSTHIM KOJMYECTBOM YAApOB
THpH TPYHTY HIPUIAIOT CTAHAAPTHOE YILIOTHEHHE.
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[IpenBapuTenbHOE HANOJIHEHUE TPYHTOM PEXYILETO LMIMHIPA
JIeNIatoT JUIs TOTO, YTOOBI OH IIPH CTAHJAPTHOM YIUIOTHEHUH IPYHTa HE I10-
rpy>ajcs HWKe YPOBH IUIOIIA/IKU M HE Melall paboTe yapHUKa.
3. Uto06BI JOCTUTHYTH TpeOyeMOro CTaHAApTHOTO YIUTOTHEHUS He-
00X0IMMO CHeNaTh THPEH, Mamaroliell Mo CTeP)KHIO ¢ BRICOTHI 30 cM, cie-
JIytoliee KOJINYeCTBO YAapoB:

- 1151 IECKOB M CYIECEH...uveeurieiiieriiiaiaennne 38;
1036 Q)4 0117151000 : SRS 60;
0101 B 10) 1 0 SRRt 75.

4. Tlocne craHAAapPTHOTO YIIOTHEHUS PEXYLIUH IIINHAP BMECTE C
TPYHTOM OTKAaIIbIBAIOT HOXKOM, IIEPEHOCST Ha KPBIIIKY-TIOACTaBKY M OIH-
CaHHBIM B JTabopaTopHoi padoTte Nel myTeM M3MEpSIOT IUNIOTHOCTh TPYHTA,
IUIOTHOCTH CYXOT'O IPYHTa U PACCUNUTHIBAIOT BIIAXKHOCTD.

5. Pe3ynbraThl 3alUCHIBAIOT B IEPBOIl CTPOKE BEIOMOCTH IO POp-
Me, IpUBEJICHHO! B Tab. 2.

6. Ilocme m3MepeHHs IUIOTHOCTH TPYHTA, INIOTHOCTH CYXOTO
ITPyHTa M pacyeTa BIAKHOCTU B ECTECTBEHHBIX YCIIOBUAX 3ajJeraHus
TPYHT B3PBIXJISIOT Ha Tuiomanke 32x32 cMm. 3atem OepyT TpyHT B 00BeMe
8x8x8 cM, K TPyHTY I0OABISAIOT MOPUHIO BOJBI M3 pacueTa yBEIHYCHUS
BIIAXXHOCTH Ha 2%.

[puMep: NpH IUIOTHOCTH PhIXJIOro rpynTa 1,60 r/em’ u pasmepa
myHKH 8x8x8 cM 00beM moprum Boabl coctaBiser 8x8x8-1,60-0,02=16
eM’.

[Topuuio BoJb! OTMEPSIIOT C IIOMOILBIO COBKA (BOJIa HAOMpaeTcs Mo
pucke). ['pyHT ¢ BOmoil TIIATEIBHO MEPEMENINBAIOT, TOBEPXHOCTh €T0 YII-
JIOTHSIIOT ¥ BBIPABHUBAIOT.

7. Tlocne 3TOro BBINIEONUCAHHBIM CIIOCOOOM TPYHTY MPHIAIOT
CTaHJIapTHOE YIUIOTHEHUE, U3MEPAIOT MIIOTHOCTD, INIOTHOCTh CYXOr0O IpyH-
Ta M PACCUUTHIBAIOT BIAKHOCTB ¥ 3alMCHIBAIOT BO BTOPOH CTpoKe Tadum. 2.

8. 3areM K rpyHTY H00aBIAIOT TOCIEIOBATENHHO JIBE, TPH, YETHIPE
¥ T. JI. OPLMH BOABI IO 16 CM® ¥ LMK H3MEPEHHs [UIOTHOCTH, IIIOTHOCTH
CyXOTo TpyHTa M PacyeT BIaXXHOCTH MOBTOPSAIOT AJS KaKJOrO BO3pPacTaro-
IIET0 yBIAKHEHUS 10 TE€X IOP, MOKa IUIOTHOCTh CYXOTO I'PyHTa HE JOCTHUT-
HEeT MakcuMyMa. Kak TOJIBKO NMIOTHOCTh CYXOTO I'PYHTa HAa4HET yMEHb-
LIaThCs, YTO BHUAHO M3 rpaduka, NPUBEIEHHOrO Ha puc. 19, ucnbiTaHus
IIPEeKpaIaoT.
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1,86
1,84
1.82

Pex. max =1,8 r/en’
il ==

Woi=17,5% .

1,78

TLIOTHOCTS CKeNeTa rpyHTa, r/ch’

1,70 | | | ‘

1,68

i‘6615 15,5 16 16,5 17 17,5 18,0 18,5 19,0 19,5 20,0

BraxuocTs, %

Puc. 19. 3aBucuMOCTb INIOTHOCTH CKeJeTa IPYHTa OT ONTUMAJIbHOM BIaXXHOCTU

9. 3a MakCHUMaJbHYIO IUIOTHOCTh CyXOTO IPYHTa U ONTUMAIBHYIO
BJIQXHOCTh IPUHUMAIOT 3alIMCAaHHBIE B BEJIOMOCTh ITOKa3aTeNu IIOTHOCTH
CYXOr0 IpyHTa IPeIbIIYIIero [UKIa HCIIBITAaHUH.

II. C oTd0opoM npodbI rpyHTa

C Mecra 3aieranus rpyHTa oToupaercs npoba Maccoi 3 Kr.

1. OTo6panHOH P00 HATIOTHSIOT COCYA CO CHEMHBIM THOM U Ha
MOBEPXHOCTh TPYHTA CTaBST PEXYIIUHA HUIMHADP, TAKKE HAMOJHEHHBIH Ta-
KHUM jke rpyHTOM. Ha pexymuil TunuHAp cBepXy YCTaHABIMBAIOT yJapHHUK
1 TIPOU3BOJIT CTaHAAPTHOE YITIOTHEHHE.

2. Iocne 3TOTO M3 COCyna rPyHT HEPEHOCAT B KPHIMIKY (QyTisipa, K
HeMmy npobasistror 100 oM’ TPYHTa U3 PEXYIIETO UINHIPA U MOPIHIO BOJBI
16 cM® 151 yBeTMUeHHS BIAXKHOCTH rpyHTa Ha 2%. IpyHT ¢ BOIO# mepe-
MEIIMBAIOT HOXKOM M UM CHOBa HAIOJHSIOT COCY/I.

3. IIpom3BOIAT CTaHAAPTHOE YIUIOTHEHHE T'PYHTa M H3MEpEHHE
IUIOTHOCTH, TUIOTHOCTH CYyXOTO TPYHTa M PACCUMTHIBAIOT BJIAXKHOCTb. Jlaib-
€ UCHbITaHUA BEAYT aHAJIOTMYHO HUCIHBITAHUAM I'PYHTOB Ha MECTC UX 3aJiC-
TaHUsL.



31

Odopmiienue oTuera

Pe3ynbraThl H3MEpeHNI M pacueToOB 3aHOCAT B Ta0II. 6.

Tabruya 6
KypHan usmepennii
Mecro Haumeno- IIpouent [InoTHOCTS I'pyHTA, Bnax-
orbopa BaHUE YBIQXKHEHHS r/em’® HOCTb, %
poOBI rpyHTa BIIQXKHOTO CyXO0ro
1 2 3 4 5 6

[Ipu oTcyTCTBUM B KOMIUIEKTAllMH IUIOTHOMepa-Biaromepa Kosa-
JeBa TpUOOpa Ui ONpeNeNeHUs] CTaHAAPTHOTO YIUIOTHEHUS MaKCHMallb-
HYIO0 IUIOTHOCTh CKelleTa TPYHTA (Pex max) U ONTHUMAIBHYIO BIQXKHOCTH
(Wonr) MOKHO OTIPEACTTUTH PACYCTHBIM ITyTEM.

II1. Onpenenenne ONTUMATBHOM BJIAXKHOCTH
U MAKCHMAJILHOM INIOTHOCTH PACYETHBIM NyTeM

1. Ilocne ompeneneHus BIAXHOCTH mpeaeia Tekydectu (W), yc-
TAHOBJICHHOM C MOMOIIBIO OaaHCHUPHOTO KOHyca BacuibeBa U 1moapoOHO
ONHMCAHHON MPH WU3YYCHUM AUCHMIUINHBI «HXEHEepHas reoJiorus», pac-
CUHTHIBAIOT ONTHMAIIBHYIO IJIOTHOCTh TPYHTA MO (hopMyJie

W =0 W, 3)
rie 6 — K03 PHUIUCHT, 3aBUCSIIHIA OT BUA TPYHTA M COCTABIISIFOLLHIA:
- s cymeceit — 0,7...0,75;
- st cyrimHkoB — 0,55...0,60;
- ms imH — 0,45...0,55.

2. 3HaueHNe MaKCHMAJIbHOW IUIOTHOCTH CyXOro (CKeiera) TpyHTa

BBIYHCIISIIOT 110 popmyIie

1=V, -0,01
pcx.max - P [(3 £ ) s (4)
1+ 20w 0,01
Py

rZie Py — INIOTHOCTh YacTHI] TPYHTA, r/cm’. TIIOTHOCTD YacTHIL TpYHTa MpH-
HHUMAaeTCs JIJIs:

- TIECKOB, CyTIeceil IeTKUX W MBUIEBATHIX — 2,67 r/em’ ;

- cymnecel TSOKeJbIX, JETKUX CyTIIMHKOB — 2,70 r/em’ ;
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- CYTJIMHKOB TSDKEIBIX M IJIHH — 2,72 T/CM.
Py — IIIOTHOCTB BOJEL, I/’ (p, = 1 r/em’);
V' — MUHUMaJBHBIH 00bEM BO3/yXa, COAEpIKaIuiics B rpyHTe, %. Mu-
HUMAJIbHBIN 00BEM BO3yXa IPUHUMAETCS IS
- meckoB — 8%;
- cyneceit — 6%;
- CyIJIMHKOB — 5%);
- rvH — 4%.
W on — ONITUMAJIbHAS BIIAXKHOCTb, Yo.

JlaGopatopHas paborta Ned

Onpenenenne NJIOTHOCTH 3eMJISTHOTO MOJOTHA U3 HECBSI3HBIX TPYHTOB
METO0/I0M 3aMellleHHs 00beMa (MeTO «ITYHOK)

Lenv pabomur: onpeeneHne PaCIeTHBIX XapaKTEPUCTUK 3eMIISHOTO
II0JIOTHA U3 HECBS3HBIX TPYHTOB.

Mamepuanet  u obopydosanue: cyxoi necok paxmuu 0,5...2 MM B
konmaectBe 10 71, ABOIHAS BOpPOHKA C JMAMETPOM OCHOBAHHUS OKOJO 25 CM,
MepHbIe HUIHHAPE! BMecTUMOCThIO 0,1...1,0 71, BOpOHKa AT 3aCHITIKY IECKa.

Xox pa6oThI

1. O4ucTUTh ¥ IPU HEOOXOTUMOCTH MTOIPOBHATE IIOBEPXHOCTH CIOSI.

2. OcTopoXXHO, YTOOBI HE CMATH PA0OYNM HHCTPYMEHTOM Kpasi u 60-
KOBBIE CTEHKU OyJIyIlIeH JIYHKH, Pa3pbIXJIUTh U THIATENLHO BBHIOPATh MaTe-
puan cios Ha ry6uny 10...15 cM (06bem 10 10 Thic. cm’).

3. BbIHYTHIM MaTepuan ciosi B3BECUTh C TOYHOCTBIO 10 BTOPOIO 3Ha-
Ka (1)

4. YcTaHOBUTH HaJ| JIYHKOH TBOMHYIO BOPOHKY.

5. B ayHKy M /1BOIHYI0 BOPOHKY Yepe3 TOpPJIIOBHHY OCTOPOXHO 3aChl-
IaTh CyXOHW HECOK, 00bEM KOTOPOTO M3MEPUTHh MEPHBIMH LWJIMHIPAMH C
TOYHOCTBIO 10 5 eM’ (V).

6. B MepHbIe IMIMHAPHI IECOK HACBINAIOT Yepe3 OOBIYHYI0 BOPOHKY,
HE BCTPSIXMBAS HX.

7. Ormpenenuts 00bEM JIyHKH 10 00BEMYy H3PaCX0I0BAaHHOTO ITECKa.

8. PaccunTarh (hakTHUIECKYIO MIIOTHOCTh MaTepuaa Clos, UCXOZs U3
MAacChl MaTepuaia u 00beMa JIyHKH 1o GopMyJie

m

Prpam. = VFP > (5)

m
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TJIe My, — Macca IPYHTa, BEIHYTOIO U3 JIyHKH, T;
V, — 00BeM MecKa, H3PACXOJOBAHHOTO HA 3aCHIIKY JIyHKH, CM’.
[Tony4eHHyI0 TIOTHOCTh MaTepuaia B TeJe CI0sl CPaBHUTH C Mpe-
JIyCMOTPEHHOH MPOEKTOM M COCTABUTH 3aKITIOUCHIE O CTEIICHH YIUIOTHEHHS
cios. Ecim mpoekToM mpeaycMOTpeHa INIOTHOCTh CyXOro MaTepHaia B Te-
JIe CJI0s, TO BBIHYTBHIM M3 JYHKH MaTepuaj Hepe] B3BEIIMBaHHEM Heo0Xo-
JIUMO BBICYIIIUTb.

OdopmIiienue otdyera

HOJ’Iy‘ICHHHe JaHHBIC 3aHCCTH B Tad. 7.

Tabruya 7
KypHan usmepennii
Macca rpyHra, O6BeM, cM° dakruueckas
BBIHYTOI'O U3 mnecka, u3- JIBOWHOM JIYHKH IUIOTHOCTh
JYHKH, Myp, T pacxojo- BOPOHKH TPYHTA, Pyar.»
BaHHOTO HA r/cm
3aIOJTHCHUE
JIYHKU U
JIBOMHOM
BOPOHKH, V)
1 2 3 4 5

Jlabopatopuas paborta Ne5

Onpeueﬂe}me KPYTHU3HbI 0TKOCOB, ITPOA0JIBbHBIX
U NMONEePEYHbIX YKJIOHOB 3€MJ/ISTHOI'O MMOJIOTHA

Llenv pabomer: omnpenelieHne Te€OMETPHUECKUX MapaMETPOB 3EM-
JISTHOTO MOJIOTHA.
Obopydosanue: ckinagHas yHuBepcalbHast peiika «Konmop-3M».

CxiagHas yHuUBepcanbHas perika «Kounmop-3M», mpuBeneHHaAs Ha
puc. 20, mpeacrasiseT coboil yCOBepIIeHCTBOBAaHHBIN BapUaHT TPEXMETPO-
Boil peiiku KII-216, koTOpast COCTOUT U3 TPEXCEKLIMOHHOIO PacKIalbIBat0-
IIerocst KOpIryca 10 HIKHEH OOKOBOW ITOBEPXHOCTH, HMEIOIICH MIKATY A
H3MEPEHUSI TEOMETPHUECKHUX MapaMeTpoB Aoporu. CBepxy, B LEHTPE pei-
KM, 3aKperieHa U3MEpHUTeNIbHAsl TOJIOBKA ¢ JIMMOOM M YpOBHEM JUIi OIpe-
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JACJICHUS BEJIIMYNHBI YKIIOHOB ITOBEPXHOCTH 3€EMIIIHOI'O ITOJIOTHA, OCHOBAHU
" MOKPBITUA JOPOTHU.

Puc. 20. dopoxnas peiika "Kongop-3M”

KpyTH3Ha 0TKOCOB HACHINEH, BBIEMOK M KIOBETOB OIPEACISETCS C
MOMOIIBI0 OalaHCUPa-3KIMMETPa, MOMEIIEHHOTO MEXIy OOKOBBIMH CTEH-
KaMHU perKu.

Xon paéoThl

1. Ha mecTe paboT peiika BRIHIMAETCS U3 Y€XJIa, PACKPHIBACTCS H
KECTKO (PUKCHpYETCs Ha MecTax COwIeHeHHs. [Ipy 3TOM BHHTBI IPHIKUM-
HOTO YCTPOMCTBa IEPECTaHABIMBAIOTCS B OTBEPCTHS, PACIIONOXKEHHBIE Y
CTBIKOB CMEXHBIX CEKIHH, I/Ie 3aTATHBAIOTCA A0 YIopa.

2. IIpu U3MeHeHUH NPOJOJIBHEIX U IIONEPEUHbIX YKIOHOB ITOBEPX-
HOCTH 3eMJITHOTO TIOJIOTHA pelika yKIIaJbIBaeTcs IMOO0 10 OCH IOPOTH, JIUO0
NEPHEHANKYJISIPHO € B CTOPOHY YKJIOHA Ha MOBEPXHOCTH 3€MJISIHOTO IIO-
JIOTHA WM 00OYMHBI. 3aTeM BpAIEHUEM BHHTA M3MEPUTEIBHON TOJIOBKHU C
MIOMOIIBIO YPOBHS IPUBOJAT €€ B TOPU3OHTAIBHOE MOJIOKEHUE, PUKCUpYe-
MO€ M0 LEHTPAIBLHOMY HAaXOXIIEHUIO ITy3bIpbKa B aMmilysieé YpOBHS U TIO
IIKaJie JJUMOa TOJIOBKU OIPENENSIOT pa3Mep YKIIOHA.

3. Ilpu onpeneneHNn KpyTH3HBI OTKOCOB HACHINH, BBICMKH, KIOBETA
— peliKy yCTaHaBIMBAIOT HEMOCPEICTBEHHO HA OTKOC NEPIEHAUKYILIPHO 00-
pe3y OpoBKHM OTKOca U, IO IIKaje OanaHCHpa-dKIMMETpa HaXOAAT KPYTU3HY
otkoca B mpenenax ot 1:1 mo 1:3. Ilpu pa3mepax KpyTHU3HBI OTKOCa peika
MOJKET HCII0JIL30BATHCS U B COOPAHHOM UL TPAHCIIOPTUPOBKH COCTOSTHUM.

OdopmiieHne oTdeTa

[Mosy4eHHbIe 1aHHBIC 3aHECTH B Ta0O. 8.
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Tabauya 8
KypHnan usmepennii
Ne | Haumeno- | Mecro VkiioH, %o KpyTuszna otkocon
Wi | Bamue 10- MSMCPC- | iposionb- | TIOMeped- | HACKHITIH | BRIEMKH | KIOBETa
porn HIH HBIN HBIH
TTK+0
1 2 3 4 5 6 7 8

JlaGopatopHas paboTta Ne6

Onpeaeﬂelme MPOYHOCTH HEKECTKUX AOPOKHBIX OACHK/L
HarpyK€HHeM KoJieca pacCu€THOI 0O aBTOMOOMJISI

ILlenv  pabomer: onpenenenue (GakTUYSCKOrO MOIYISL TOPOIKHON
OJISKBI ISl CPABHEHHMS €T0 C TPEOYeMbIM MOIYJIEM.

Obopyodosanue: PHMYAKXHONW TNPOTrHOOMEp, WHIUKATOP YaCOBOTO
tuna ¢ neroil genenns 0,01 MM U pacdeTHBIH aBTOMOOWIb IS CO3TaHHUS
pacyeTHOHU Harpys3KHu.

Xon padoThI
1. TloaroroBka per4akHOTO IporudomMepa K padore

Prryaxknoit mporudomep (puc. 21) cocTonT U3 OMOPHOH CTaHUHBI [
HIBEJIEPHOTO MPOQMIIS M COCTaBHOTO phlyara 2, KOTOpPBI CBOOOIHO Bpa-
I1aeTcs BOKPYT ONOPHBIX BUHTOB 3.

B nepennem mniede pplyara yCTaHOBJIEH U3MEPUTENBHBIN 1yH 4 C
32)KUMHBIM BHHTOM J, a 3a/iHE€ MJIEUO 3aKaHYMBAETCS 3aridylIKOW U ropH-
30HTAIBHOH ILIOMIANKOM 6 IS CTEPKHS HHAUKATOpA /.

Puc. 21. Prraaxnoit mporuéomep
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Tpancnoptupyercst mporuoomep B coOpaHHOM BUJE.
[ToAroToBKy €ro K UCHBITAHUSIM U TIPOBEAECHHE UCIIBITAHUH HEO0O-
XOMMO OCYIIECTBIISITH B CIIEIYIOIIEM MOPS/IKE:

1. OnopHy CTaHWHY YCTaHOBUTH BOJM3M OT MecTa IPOBEICHUS HC-
IIBITAHUH.

2. CoOparb U3MepUTEIbHBIN phIYyar mporudomepa.

3. BcraBuTh B OTBEpCTHE M3MEPUTEIBHBIN LIy M 3aKPEHHUThH 3aKHM-
HBIM BHHTOM.

4. CoOpaHHBI M3MEPUTEIBHBIN pHIYAr 3aKpENHUTh HAa OMOPHOU cTa-
HUHE.

5. IlpornGomep MOIHATH Ha ONOPHYIO CTAaHMHY M YCTAaHOBHUTBH €r0
TaK, YTOOBI M3MEPUTEIBHBIN LY PACHOIOKUIICS MEKAY 3aHUMH CTIApeH-
HBIMH KOJIECAMH PACIETHOTO aBTOMOOMIISI ITO OCH KOJIeca.

6. YcCTaHOBUTH OTKHUIHYIO OIIOPHYIO CTOWKY M 3aKpENUTh HA HEl UH-
JIMKAaTOp C TaKMM PacyeToM, YTOOBI CTEPKEHb MHIMKATOPa MMEI 3arac Xo-
ma 3.4 Mm.

7. Heckonpko pa3 NOAHATH U OMYCTHTh CTEP)KEHb HHIUKATOPA.

8. IlpoBepuTh MPaBUILHOCTh YCTAHOBKH NPOrMOOMepa U MHIUKATOPa
JIETKUMH TIOCTYKMBAaHHMSIMH KapaHZalia 1o omnopHod miactuHe. Crpenka
WHJIMKATOpa JOJDKHA CIIETKA MOJParuBaTh, HO MOCIE MPEKPAICHUS TTOCTY-
KHMBaHMN OCTaBaThCS HA TOM K€ JICJICHHU.

9. IlpoBeputh NpaBWIBHOCTH PAOOTHI MPOrHOOMEpA IyTEM MPOBeEJIe-
HUSI HECKOJIBKHX M3MEPEHHMH yNpyroro nmporu0a B OJHOHW M TOH ke TOUKe
MIOKPBITHS TIPH OITMHAKOBOM Harpyske.

Pacxoxxaenne 3HaueHUI TPOruOOB HE TOJKHO MPEBBIIIATh 5%.

2. OmnpezeneHue ynpyroro nporunoa HexecTKHX JTOPOKHBIX 0IEXK]
PBIYKHBIM IPOrHOOMEpPOM

1. VYcraHOBUTH pacueTHBIN aBTOMOOMIIL Ha IPOE3KEN YaCTH JOPOTH.

2. YcraHOBUTH NMporuboMep TakuM 00pa3oM, YTOObI H3MEPUTEIbHBINA
IIyT HAXOAWJICA MEXAY 3aJHHMH CHapeHHBIMH KOJIECAMH aBTOMOOWIIS IO
OCH MPUJIOKEHUS HATPY3KHU HA KOJIECO.

3. CHATH OTCUET MO MHIUKATOPY U 3aIMCaTh €ro B JKypHaJI, HaNpH-
Mmep, 57.

4. PacueTHBII aBTOMOOWIIL OCTOPOXHO CBHE3)KAeT C TOYKH HCITHITA-
HUS U TepeMellaeTcs Ha CIEOYIOIIYI0 TOYKY M3MEPEHHsS Ha PacCTOSHUE
8...10 m.

5. Uepe3 oxHy-ABE MHUHYTHI OCTOPOXKHO MOCTy4YaTh KapaHAalIOM IO
cTaHuHE mporubomMepa. Ecnm oTcueTs! Mo WHANKATOpY M3MEHSIOTCSA He 00-
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nee yeM Ha 0,01 MM, T. €. Ha OJTHO JIeJICHHUE, CHATH W 3alucaTh BTOPOH OT-
CYeT 10 MHIUKATOPY, Harpumep, 41.

6. YMHOXHB Pa3HOCTb MEXIy NIEpBBIM M BTOPbIM oTcueTamu (57 - 41
=16) ma 0,01 MM, moryanm 0,16 mm. [Tockonpky mporubomep UMeeT COOT-
HOIICHME IUIeY 2:1, moydeHHOe 3HaUYeHHe CIelyeT yMHOXHUTH Ha 2. Takum
oOpazom, BenmunHa ynpyroro mnporuda cocrasisiet 0,16 - 2 = 0,32 mm.

7. M3mepeHns MOBTOPHUTH B ABYX MOCIEYIOIINX TOYKaX, €CIH 3Ha-
YEeHUsI MPoruoda, MOoTyueHHbIE B TPEX TOUKAX, OTIMYAIOTCS HE Oonee yeM Ha
10%, ciemyer OnpeACaUTh BEIMYHMHY YIPYroro mporuba ydyactka JOpOTH
KaK cpeiHee apu(pMETHUECKOE U3 TPEX 3HAYCHHUH.

3. OmpeneneHne MPOYHOCTHA HEKECTKON JOPOKHOM OJEIKIBI

1. Tlomy4eHHyIO BEJIMUMHY YIIPYroro mporuda mozacrasisieM B (op-
Myly

_ P-D
o 2.
l,(I=pu7)
rae £y — baktrueckuit Moayns ynpyrocty, Mlla;

P — ynenpHoe naBneHne, co3gaBacMoe KOJECOM pacdeTHOrO aBTOMO-
oumsa, MI1a;

D — nuametp Iuromasky, Iepeiarmonield aaBieHue (IuaMerp >KeCTKOro
LITaMIIa WK IPUBEICHHBIN AMaMETp cliesia Kojieca pacyeTHOro aBTOMOOH-
JI51), CM;

[y — BeNMYMHA YIIPyroro nporuda, cM;

p — ko3¢ ¢unuenr Ilyaccona (pn = 0,3).

(6)

3nauenus P u D cnenyer IpUHUMATH!
- s MA3-500A (aBromobmis rp. A) P = 0,6 MIla, D =33 cwm;
- s 31J1-130 (aBromobwuis rp. B) P = 0,6 MIla, D = 28 cm.

2. Ecnu B MONydYeHHBIX TPEX 3HAUEHHUSIX PACXOXKIEHHE IMPEBHIIACT
10%, TO HEOOXOJMMO BBHINOJIHUTE YETBEPTOE M3MEPEHHE NpOoruda Ha pac-
crosaUA §...10 M oT TpeThero. OHO U3 YETHIPEX M3MEPEHUH, PE3KO OTIIH-
YAIOIIEeCs OT OCTAIIbHBIX, CIIEAYET OTOPOCHUTH KaK CIIydaifHoe.

[NomyuenHsle 3HaYeHHs Ey4 CPaBHUBAIOTCA C BEIMYHHAMH TpeOye-
MOTO MOJYJIS YIIPYTOCTH B 3aBUCHMOCTH OT KaT€rOpUU AOPOTH 110 [3], mpu-
BEIIEHHBIMH B TTPHIL. 1.

B cny4ae oTcyTCTBHSI HCIIBITATENBHOTO (PacyeTHOr0) aBTOMOOWMIIS
Harpy3ka Ha JOPOXKHYIO OJIKAY MOXET CO3/aBaThCsl T'MAPABIMYECKHM
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JIOMKPAaTOM 4epe3 METAJUTMYECKUN JKECTKUMU IITaMIl, 3KBUBAJICHTHBIN Aua-
METpy OTIeYaTKa cjieja Kojieca pacueTHOrO aBTOMOOHIIS.

3. TlpowsBoguM BBIMHCICHHE KOX(PQUIMEHTA 3amaca IpOYHOCTH JI0-
POKHOU OIEKIBI IO hOpMyIIe

ky, =—- 7
np s
E,
rae Ey — bakTuueckuit Moxyns ynpyroctu, MlIla;

E.p — TpeOyemelit Mosyns ynpyroctu, Mlla.
Odopmiienue oTuera

ITo pe3ynbraTaM HCIIBITAHUI 3anOIHsAETCS Ta0I. 9.

Tabauya 9
KypHan usmepennii
Ho | Iloxa3zanus Pa3z- Coot- | 3maue- | Cpen- | Paxtu- | Koad-
Mep | MHOUKaTopa | HOCTh HO- HHE Hee yeckui | Qumm-
uc- oTcue- | IIEHWe | NPOru- 3Ha- MOJYJIb eHT
TIBI- TOB ey 00B 4yeHue | ympyro- | 3amaca
Ta- no- no npo- M | cM | IIpo- cry, Ey, | 1pou-
HUS | cine | OThb- rubo- ruba MIla HOCTH
oTh- | e3na Mepa OJIeK-
e3na Jbl, ke
cM
1 2 3 4 5 6 7 8 9 10

Jlabopatopuast pabora Ne7

O1eHKa POBHOCTH JOPOKHBIX MOKPBITHH
TPeXMeTPOBOM pPelKoii ¢ KIUHOM

Llenv pabomul: oNpenereHUE IOKA3aTels POBHOCTH IOPOKHOM
OJIeXK /1Bl B IIPOIIECCE €€ CTPOUTENIBCTRA.

Obopyodosanue: ckianHas yHuBepcanbHas pefika KOHIOP-3M,
pazmeueHHas uepes3 0,5 MM, METaJUIMYECKUIN KIIMH C LEHOU JeneHus 1 M.

POBHOCTB MOKPBITHS OLEHUBAIOT MO BETMYUHAM ITPOCBETOB MEXKIY
IIOBEPXHOCTBIO IOKPBITUS U HUXKHEH I'PaHbIO TPEXMETPOBOM PEUKM depes
0,5 M ¢ TOMOIIBIO0 METATNINYECKOr0 KJIMHA C LIEHOM JeneHust 1 MM.

W3mepeHuss pOBHOCTH NPOU3BOIATCA HA YydYacTKE  JIOPOTH
300...400 m He menee 125 pas.
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Peliky yxnazapIBalOT napajuleIbHO OCH JOPOI'M Ha PacCTOSHUU
0,75...1,0 M OT KpOMKH TIpOE3KEN YacTH.
KoHnctpykuus TpexMeTpoBOoi pelKu MOCTOSTHHO COBEPLICHCTBYETCSI.

Xoa padoThl

1.  Ynoxuth peiiky Ha IOBEPXHOCTb MOKPBITHSI apaLIENLHO OCH JOPO-
TH.

2. OmnpenenuTs C NOMOIIBIO KJIMHA HMPOCBET MEXAY MOKPBITHEM U
peiikoii B TOUKaxX, pacnoyokeHHbIX yepes 0,5 M.

3. Pesynbrare m3mMepeHuii ceectd B Ta0a. 10 mo mpraraemoii opme.

4. BbplcuuTaTh MPOIEHTHOE OTHOLIEHHE KOJIMYECTBA IPOCBETOB, IpE-
BBILIAIONIMX HOPMHUpPYEMbIE 3HAUEHHS JUIs JAHHOW KaTerOpHU U TOKPHITUS
JIOPOTH.

5. PesymbraThl pacyeToB CpaBHUTH C HOPMATHBHBIMH 3HAYCHUSIMHU
POBHOCTH (CM. IPWIL. 2) ¥ OLIEHUTH POBHOCTH IIOKPBITHS COOTBETCTBYIOIITH-
MU OLeHKamu: "oTiIM4HO", "Xopomo”, "yIoBIEeTBOPUTENbHO", "HEYOBIIE-
TBOPHUTEIHHO" .

Tabnuya 10
KypHaua uzmepenuii

Mecto | NoeNe Benuuuna npocsera Kon-Bo mpo- | Ouenka
nu3Mepe- | 3ame- CBETOB, IIpe- | POBHO-

HHAR poB 110 110 1o 00 | cBbimie | BBIMIAIOIIMX cTH
kM, [TIK Svm |10 MM |14 Mm |20 MM | 20 MM |HOPMHPYEMBIC | TTOKPBI-

3HaueHUs, % THS

1 2 3 4 5 6 7 8 9

JlabopatopHas pabora Ne§

Omnpepnenenne ko3¢gPpuumeHTa CUEIVIEHUs KoJieca aBTOMOOUIISA
€ A0POKHBIM MOKPBITHEM METOI0M «MeCYAHOT0 MSITHA»

Llenv pabomei: onpeneneHne CIENHBIX CBOWCTB AOPOKHOTO IO-
KPBITHSL KOCBEHHBIMU METOAAMH.

Mamepuanet u 0b60pydosanue: Cyxoil IECOK ¢ KPyIHOCTBIO 3epEeH
menee 0,25 MM, B komuuecTse 40...50 cM’ IS MEIKO3EPHHUCTHIX TTOKPHITHiL
¥ 100...150 cM’ 1 KPYIHO3EPHUCTBIX OKPBITHI, MEPHBIH LIMITHHAP 00b-
emom 200...500 CM3, META/UTMYECKHUH IIIaTeIb WA METaJUIMYECKas JIMHEH-
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Ka, BOJIOCSHAs IIETKa, MEeTAUTMYecKas pyyeTka (umHOW 1m0 1 M), Kycok
Mela.
Xox pa6oThI

1.  O4YHCTHTH OT MBUIH U TPSA3U BOJIOCSHOM METKONH MECTO HCITBITAHHA
MOKPBITHS.

2. Cyxoil necok, mpocesHHbIN yepe3 cuto ¢ oTBepcTreM 0,25 MM, 3a-
CBINIaTh B MEPHBIN LIWIIMHIP, PETUCTPUPYSI €ro 00BEM.

3. OrtcplmaTh 9acTh MECKa HAa OYHMIICHHOE MOKpbITHE, (puKCHpys oc-
TaBIIUICA 00bEM B IIUIMHAPE.

4. C noMoIIpIo mmaresist Wik pedpoM METaTUIeCKOH JIMHEHKH pac-
MIPEAEINUTH TECOK IO MOKPBITHIO TaK, YTOOBI BECh OH OKa3ajiCs BO BIIAJH-
Hax.

5. O6pa3oBaBmemMycsi IecuaHOMY IIATHY CJleXyeT mpuaaBatb (Gopmy
KBajpaTa, IpsIMOYTOJIbHUKA MM KpyTa JUIsl YIPOIIEHHS MOJICUeTa ero Iio-
HIAJIH.

6. IlecuaHoe MATHO OKOHTYPUTH MEJOM, W3MEPHUTH JUIMHY CTOPOH
WIN TUaMeTp KpyTa U MOJCUYUTATh IUIOIA/b MATHA.

7. CpeaHIo BENNYUHY INIyOWHBI BIIAJIMH, MM, OIIPEAEIUTH 1O hopMyIie

hy=—, ®)

rae V — o0beM necka, cM’;

F—- miomanb IeCYaHoro IsiTHa, CMZ.

8. Ecmu necuaHoe naTHO uMeeT GopMy Kpyra, TO /g, CleIyeT omnpe-
TIEJIATH TI0 popMyIie

hy = 12747 9)
d2

re d — InameTp ISITHA, CM.
9. HcnbITaHus MOBTOPHUTH HE MEHEE TPEX pas.
10. Tlo BennuuHe cpeHel TTyOUHBI BIAAUH /i, ONIPEAEITUTH 3HAYEHUE
KO3 pUIIEHTA CIETUICHHS KoJieca ¢ TOKPBITHEM 1o Tabi. 11.
Tabauya 11

3aBucumMocTb K03(puumenTa cuenieHus ¢ oT BeJUIHHBI /1y,

hep 0,25 0,5 0,75 1,0 1,25 1,5 2,0 2,5

[0) 0,3 0,33 0,36 0,39 0,41 0,44 0,47 0,5
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11. Ilomy4yeHnsle 3Ha4eHUS A, CPABHUTH C HOPMATHBHBIMH, IPHUBE-
JICHHBIMH B TIPUJIOKCHHUSX.
ITo pesynbraram nabopaTopHON PaOOTHI 3aTOIHUTD KYyPHAII H3Me-
peHwmii o mpuiaraemoit popme Tadm. 12.

Tabnuya 12
Kypnan usmepennii
Jucnoxanust OGbeM mecka, cM° [Tno- | Cpenunee | 3naue- Cpen-
Mecra manp | 3Hade- HHEe | Hee 3Ha-
UCTIBITAHUS nsatHa F, | HEHe o YeHHEe
2
kmno- |[IK+ | Bum- |ocras- | oTchl- 2 TJ1y GUHBI )
MeTp JIMHJ- | IIEro- | IMaH- BIIaZMH
pe cs | HOrO Pep, MM
1 2 3 4 5 6 7 8 9

Jlabopatopuas pabora Ne9

Onpenenenne ko3GpPuuneHTa cUENIeHUs JOPOKHBIX MOKPLITHH]
¢ nomouso npudopa IMIK-MA A

Ilenv pabomei: onpenelieHUE CICMHBIX CBOMCTB JOPOXKHOTO TO-
KPBITHS HETIOCPEACTBEHHBIMU N3MEPEHUSIMH.
Obopyodosanue u mamepuanst: mpudop I[MIIK-MAIA, Boxa.

[MpuHumn paGoTel npuOopa OCHOBaH Ha WMHTAIMM Mpolecca
CKOJIbKEHHUST 3a0JIOKMPOBAHHOTO KOJIeCa aBTOMOOWIIS 1O JIOPOXKHOMY IIO-
KPBITHIO NTPU HOPMHPOBAHHBIX YCIOBHUAX MX B3aUMOJCHUCTBU: IIPU HATPy3-
Ke Ha Kosieco (2942 + 49)H, ckopoctu amxenus (60 £ 3) kM/4 Ha MOKPOM
JIOPOKHOM TIOKPBHITHH (TT0/1a4a BOJBI JOJDKHA OOEcIeunBaTh pacyeTHYIO
TOJIIIMHY TUICHKA | MM) C HCIIONb30BaHUEM IIMHBI C IMIAJKHM PUCYHKOM
MPOTEKTOpa, BHYTPEeHHUM naBiieHun Bo3znyxa (0,17 £ 0,01) MIla u moso-
KHTEIBHBIX TEMIIEPATyPax OKPY>KaroleH Cpesibl.

Xoa padoTbl
1. Tlpu onpenencaun ko3 GUIMECHTA CICIUICHUS Ha aBTOMOOWIBHOM

Jlopore HeoOX0ANMO BHIOpaTh HE MEHEe TPeX yJacTKOB M3MepeHH Ha | kM
JIOPOTH TI0 KaXKIOH TT0JIOCE JIBYKCHHS.



42

2. BribopouHbIii KOHTPOJH KOX(PGUIIMEHTA CHETJICHHS JTOPOKHBIX
MOKPBITHH HEOOXOAMMO MPOBOJUTH Ha JICBOU IMOJIOCE HAaKaTa KOJeC TPaHC-
MTOPTHBIX CPEJICTB.

3. Ha moBepXHOCTH JOPOXHOTO MOKPHITHS IIEpe] MPOBEACHUEM H3-
MepeHUil He JOJDKHO OBITH CIIOEB Mecka U rps3u (IpH HAJHMYUH - YIATUTh).

4. VYBIaXHHUTh MOBEPXHOCTH TOPOKHOTO IMOKPBHITHSA (O] UMHTATO-
paMu W Ha paccrosHue TpuOIM3UTeTbHO (0,2 M B HANpaBICHUH UX
JBIDKCHUS) BOJIOW 00beMoM He MeHee 200 cn’. ToNIIMHA BOIHOM IIEHKH
JTOJbKHA OBITH OKOJIO 1 MM.

IIpudop (puc. 22) yCTaHOBUTH Ha JOPOKHOM MOKPBITUH B MECTE
MIPOBEICHUS H3MEPCHHS TaK, YTOOBI POJOIbHAS OCh UMHUTATOPOB / pac-
moJIaraiach IMapajijIellbHO JIeBOH ToJioce Hakara. VIMHTAaTOpHI TOIKHBI
pacmonaratbCsi HaJ TOBEPXHOCTBIO IMOKPBITHS HAa TaKOM PaCCTOSHUU
(oxoso 3-7 MM), 4TOOBI MPU KACAHUU MMH JTOPONKHOTO MOKPBHITHS H3MeE-
puTeNbHas maiiba 9 coBmana co BTOPOU PUCKOM.

13

NV

ST

~
& iz 14

Puc. 22. ITpubop noprarususiii [INIK-MAJIU nng usmepenns
ko3 urrienTa crenIeHus: JOPOXKHBIX TOKPBITHIA:
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1 — umuTarop; 2 — 14ra; 3 — OCHOBaHUE; 4 — HANPABJIAIOLIAs IITAHTA; 5 — LEHTPab-
Hasl Ipy>HHa; 6 — MexaHu3M cOpoca rpy3a; 7 — rpy3; 8 — Mydra ckonbxenus; 9 — usmepu-
TenbHas mwaiiba; 10 — mkana; 11 — perynupoBouHsle BUHTH; 12 — 3axuM; 13 — nanen mexa-
HU3Ma HATSHKCHHS MPY)KUHBL, 14 — TOPH30HTANIBHBIC TIPY)KUHBL, 15 — BTYJIKA HATSHKUTEIS

5. TloaHATh U3MEPHUTENBHYIO 11aH0y B KpaliHee BEpXHee MOJI0KEHHUE.
BeiHyTh nanen MmexaHusma HaTskeHHs Npyxussl /3. [Ipu HaxaTtuu Ha phI-
gara MexaHu3Ma cOpoca 6, Tpy3 7 U3 KpaifHero BEpXHETO ITOJ0KEHHUS J0J-
)KEH TafaTh BHU3 IO HalpaBisiouiedl mTaHre 4 M MyQTe CKOIbXeHHs §
BMECTE C M3MEPUTEIBHON 1Iali00il 10 BO3JEHCTBHEM yIapHOTO UMITYJIbCa
rpy3a BHH3. [Ipy 5TOM MMHUTATOPHI MPHXUMAIOT K YBIAKHEHHOMY JIOPOX-
HOMY TOKPBITHIO M CKOJIB3AT B POTHBOIIOJIOXKHBIE CTOPOHBL. MOMEHT Oc-
TaHOBKH MMHTATOPOB (PMKCHPOBATh M3MEPHUTEIBbHON Imaiiboii. Ilocie cpa-
GaTLIBaHl/ISI MEXaHHU3Ma MOJAHATH I'Py3 B BEPXHEEC IMOJIOKCHUEC, BCTABUTH I1a-
JIer] MeXaHn3Ma HaTsHKEHUs! BO BTYJIKY HATSDKUTENS /5.

6. 3Havenme Kod()(UIMECHTA CIEIDICHUS IOPOKHOTO IOKPBITHS OIl-
pEeNeUTh 10 BEPXHEH CTOPOHE M3MEPHUTEIBHOM MIai0bl Ha IIKaIe Ipruoopa.

7. Cnenate naTh U3MepeHui ¢ uHTEepBajgoM 5...10 c. B xxypHan us-
MEpeHuil 3aHecTH mocienHue Tpu 3amepa (tadin. 13). IIpu saTom HeoOX0-
IUMO CJIEIUTHh 3a TeM, 4YTOOBI HE TMPOMCXOIMIO NEPEYBIAKHEHUS IO-
BEPXHOCTH HCCIEAYEMOTO Y4YacTKa, W HOIAEPKUBATh TOJIIMHY BOJHOM
IIJIEHKH OKOJIo 1 MM.

8. OmnpenenuTsb cpepHee 3HaUCHNE H3MEPEHHOM BEIMINHEIL.

9. Tlpu m3mepeHNH KOAPPHUIUEHTA CHETUICHHS JOPOKHOTO TTOKPBITHS
Ha ydacTke ¢ ykJIoHOM Ooinee 30%o HeoOXoquMo BBeCTH MompaBky. s
3TOT0 HEOOXOAMMO BEIYHCIIUTD BEINYMHY YKIOHA IO popMyJie

. 2 2
L= lnpo:{ +lnonep D (10)
TI€ Inpons inomep — COOTBETCTBEHHO BEJIMYHHBI MPOIOIHFHOTO U MOMEPEYHOTO
YKJIOHOB.
Bemumnaa mompaBKH, COOTBETCTBYIOIIAS ITaHHOMY YKIOHY (TaOll.
14), BelYMTAETCSI U3 Cpe/HEH BeIMYMHBI KOA(QQHIMEHTa CLEIUICHUs Ha
YKIIOHE.

Tabauya 13
KypHan usmepennii
Mecto u3MepeHui Tun nokpsITHs CocrosiHue Pesynbratel
(xM, mUKeT, HOKPBITHS H3MepeHHit
HalpaBJIeHHUe,
oJ0ca)

1 2 3 4




Tabnuya 14

Besimunna nonpaBku K 3Ha4YeHHI0 KO3 UIMEHTA CleNIeHus!

B 3AaBUCHMOCTH OT YKJIOHA

Bennunna 30...40 50...70 80...100

YKIIOHA, %o

Bennunna 0,01 0,02 0,03
MONIPaBKH
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Hpunoscenusn

Tlpunooicenue 1

Kareropusi | CymmapHOoe MUHH- Tpebyemblit MOLYIIb yIPYTOCTH OJEKIBI,
Jioporu MajbHOE pacyeTHOE MIla
YHUCIIO MPUIIOKEHUIN
pacyeTHON Harpys3Ku . . .
Ha FAHGOJICE HATDY- KalMuTaabHON | 0OJErueHHOH | mepexoaHon
JKEHHYIO 110JI0CY
1 2 3 4 5
I 750000 230 - -
II 500000 220 210 -
111 375000 200 200 -
v 110000 - 150 100
\Y 40000 - 100 50




46

Ipunoosicenue 2

HOpMaTl/IBHLIe SHAYCHUHA POBHOCTH

HaumMeHoBaHME KOHCT-
PYKLIMOHHOIO 3JI€MEeHTa

VcIiioBus OIIEHKU HA

XOpOIIO

OTJIMYHO

1

2

3

OCHOBaHHS M TTOKPBITUS
W3 KPyMHOOOJIOMOYHBIX,
MEeCYaHBIX M TIMHHUCTHIX
TPYHTOB ¥  OTXOJIOB
MIPOMBIIIEHHOCTH,  YK-
PEIUIEHHBIX ~ HEOpraHU-
YECKIMH ¥ OpTraHHde-
CKAMHU BSDKYIIUMH Ma-
TepHaTaMHu:

s gopor I-c, 1I-c u
III-c kareropuif 1 BHYT-
PEHHHX JOPOT POMBIII-
JICHHBIX TIPEATIPUSITHH

He Gomee 5% pe3ymbraToB
ONpenesaeHnid MOTIyT HMETh
3HAYEHHs MIPOCBETOB B IIpe-
nenax 10 30 MM, ocTalbHBIC
-0 15 MM

He Gonee 2% pe3symsraToB
OTpEAENEHU MOTYT HMETh
3HAYEHUs TPOCBETOB B IIpe-
nmemax 10 30 MM, OCTaIbHBIC
- 710 15 MM

[llebeHoYHbIC, TpaBuUii-
HbI€ U IIJIAKOBBIE OCHO-
BaHUSI W  TMOKPBITHSL.
OCHOBaHHUS U TOKPBITHS
U3 IeOCHOYHBIX, TIpa-
BHMHBIX W  IECYAHBIX
MaTepuaioB,  obpabo-
TaHHBIX HEOpraHuye-
CKAMH BSOKYIIUMH Ma-
TepUaIaMu:

st gopor IV, V ka-
TEropuil U BHYTPEHHHX
JIOPOT  TIPOMBIIIICHHBIX
MPENpUITUI

st nopor I-c, Il-c,
[II-c xaTeropuit

He Gomnee 5% pe3ynbraToB
OIIpeZieNICcHU A MOTyT HMMETh
3HAYCHHs MPOCBETOB B IIpe-
nenax 10 30 MM, ocTalibHBIE
- 10 15 mm

He 6onee 5% pe3ynbTaToB
oInpeJiesIeHUH MOTyT UMeTh
3HAUCHUs]  NIPOCBETOB B

He Oonee 2% pe3ynbrato
OIpe/ieIeHUH MOI'YyT HMETb
3HA4YEHUs TIPOCBETOB B IIpe-
nenax 10 30 MM, OCTaIbHBIC
- 10 15 MM

He 6onee 2% pe3ynbraToB
OIpeJeNICHUH MOTyT UMETh
3HAQUCHUS] TIPOCBETOB B
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mpenenax mo 40 MM, oc-
TajgbHble - 10 20 MM

npeaenax po 40 MM, oc-
TajJbHbIE - 10 20 MM

Oxonyanue npui. 2

1

3

OCHOBaHHS M TTOKPBITUS
13 JeTrTe0CTOHHBIX CMe-
ceif, yepHOTO MEOHA H
nieOeHOYHBIX cMeceil 1o
crnoco0y MPOMUTKH Op-
TAaHMYECKAMHU  BSDKYIIH-
MH U CIOCOOOM cMele-
HUS Ha I0pOTe:

st nopor IV, V xa-
TEroOpuil U BHYTPEHHUX
JIOpPOT  TPOMBIIUICHHBIX
NpeanpUIATUi

st nopor I-c, Il-c,
[II-c xaTeropuit

He Gonee 5% pesynbraTros
OlIpe/ieIeHui i MOTYyT UMETh
3Ha4YEHHUS IPOCBETOB B
mpenenax go 20 MM, oc-
TajgpHele - 10 10 MM

He Gonee 5% pesynbraTros
olIpe/ieIeHuii MOTyT UMETh
3Ha4YEHHS IPOCBETOB B
mpengenax go 30 MM, oc-
TaJbHbIE - 10 15 MM

He Gomee 2% pesynsraTos
OIIPE/ICICHUH MOTYT MMETh
3Ha4YEHHS IPOCBETOB B
mpegenax g0 20 MM, oc-
TajgbHbIe - 10 10 MM

He Gomee 2% pesynsraTos
OIIPE/ICICHUI MOTYT MMETh
3Ha4YeHHUS IPOCBETOB B
mpegenax g0 30 MM, oc-
TajJbHBIE - 10 15 MM

ActanbTobeTOHHBIE %
MOHOJIUTHBIE  [IEMEHTOOE-
TOHHBIE OCHOBaHUSI M TIO-
KPBITHSI

He OGomee 5% pesynbraToB
ONpeseNeHul MOTyT HMeTh
3HAYCHHsI [POCBETOB B IIpeje-
nax 10 10 (6) MM, ocTajbHBIE -
710 5 (3) MM

He o©Oonee 2% pesynpTaToB
omnpesieNeHui  MOTYT  HUMETh
3HAYEHHs IIPOCBETOB B IIpeJie-
nax 1o 10 (6) MM, oCTaibHBIC -
710 5 (3) MM

TIpumedaHue: OLEHKY «yJOBJICTBOPUTEILHO» YCTAHABIMBAIOT, €CIIM KOJIMYECTBO IPOCBE-
TOB, TPEBBILIAIOIINX 3HAYCHUE ISl OLICHKH «XOPOIIOY», cocTaBiisieT He 6onee 50%.
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YuebHoe uznanue

CTpouTesibCTBO ABTOMOOMJILHBIX 10POT
NMPOMBIILJIEHHBIX NPeNPUSITHIA

Meroanueckre yKa3aHus K BBITOJIHEHHUIO 1Ta00paToOpHbBIX padoT
1o gucuiuiMHe « TeXHOJIOTHS CTPOUTENBCTBA U PEKOHCTPYKIIMH JOPOT
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T'onnycoB Araronmit CeMeHOBHY
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