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BBEJAEHHUE

WHxeHepHass TeoJorus 3TO OAHA M3 TEOJOTMYECKHMX HAyK, HM3ydaromias
BEPXHIOIO YaCTh JINTOC(EPHI B CBSI3U CO CTPOUTEIBCTBOM Pa3IMUHBIX COOPYKEHH.
BaxHEWIIMMHA TEOPETUYECKMMM W NPUKIAJAHBIMHA  33JadyaMd  MHXXCHEPHOMN
I'€0JIOTUN SIBIIIOTCS IPOTHO3MPOBAHNE T'€OJIOTUYECKUX IPOLECCOB, BBI3BIBAEMBIX
XO3SIICTBEHHOM ~ JI€ATENbHOCTHIO 4YENOBEKa, U  pa3padoTKa MEpOIPHUITHIA,
00ECNeUNBAIOIINX YCTOWYMBYIO JKCIUTyaTallMI0 HMHXXEHEPHBIX COOPYKEHUU B
pa3IMYHBIX TEOJOTHYECKUX YyClIoBUsAX. Hawnbonee mMOMHBINA y4yeT TPHUPOIHBIX
YCIOBUN B CTPOUTEIHCTBE TO3BOJSET BBIOMPATh HamOOJee SKOHOMHYHBIE U
TEXHUYECKH pPAlMOHAIIbHBIE BAPUAHThl 3[JaHUM U COOpPYKEHHUH, 00ecreyuBaeT
BBICOKYIO MX YCTOMYMBOCTH, HAJCKHYIO JKCIUIYaTalUIO, CO3MAET YCIOBHUS IS
pELIEHHsT BOIIPOCOB OXPaHbl NPUPOAHON cpenpl. Ui BBINOIHEHUs YKa3aHHBIX
3aJa4 HEOoOXOAMMO B IIOJIHOM Mepe UMETh JIOCTOBEPHYIO HHKEHEpPHO-
re0JOrMuecKyl0 HH(OPMAILNIO, TOIYYEHHIO KOTOPOM MOMKET CHOCOOCTBOBATH
IIPUMEHEHUE COBPEMEHHBIX METOJ0B NHKEHEPHO-TEOJIOIMYECKUX U3BICKAHUMN.

Bo Bpemsa wusyueHnsa Kkypca «COBpEMEHHBIE METOIbl HWHXXECHEPHO-
Ie0JIOTMYECKUX U3BICKAHUN I CTPOUTEIBCTBA» CTYACHT JOJDKEH OBIIAJETh:

— VHXXEHEPHO-TE€OJOTUYECKUMH U3BICKAaHUAMU U1 IIPOEKTA CTPOUTEIILCTBA
OTJICJbHBIX 3JaHUM;

—  OCOOEHHOCTSMHU  HMH)KEHEPHO-T€OJIOTUYECKUX  M3BICKAaHUM  J17Is
CTPOUTENILCTBA BBICOTHBIX COOPYKEHUM;

— OCOOCHHOCTSIMH HMH)KEHEPHO-T€OJIOTMYECKUX M3bICKAHUWA B CBSI3U C
HAJICTPOWKOM 3aHNUN;

—  OCOOEHHOCTSIMHU  WMH)KEHEPHO-T€OJIOTUYECKUX  M3BICKAaHMM  JJIs
CTPOUTENIBCTBA MTOA3EMHBIX COOPYKEHHM.

IIpy >TOM OTAENBHOE BHHMAaHWE JOJDKHO YAEHATHCS NPUMEHEHHIO
reoU3nYecKux METOJIOB HCCIEAOBAHUI: CEHCMUYECKUM METOJaM HHXKEHEPHO-
re0JIOTMYECKHUX VCCIIEIOBAHN, 3JIEKTPOpPa3BEAKE, YIIBTPA3BYKOBOMY
ITPOCBEYMBAHUIO TPYHTOBBIX TOJIIL, T€OPAAUOIOKALNHN U AP.

|. IPOI'PAMMA KYPCA (74 uaca)

[Iporpamma kypca paccuntana Ha 74 yaca. OO0beM ayJIUTOPHBIX YaCOB —
14 qacoB neknuii. @opMa KOHTPOJIS IO KypCy — KOHTPOJIbHAs paboTa, 3a4eT.

Tema 1. CTagun npoBeAeHNs] MHKEHEPHO-TE0JIOTNYeCKNX U3bICKAHUI HA
IUIOIIAIKAX CTPOUTEIHCTBA

Henn u 3a/1auu UHKEHEPHO-TE€OJIOTUYECKUX U3bICKAHUI.
[ToarotoButenbHble paboThl. H)KEHEpHO-TEOIOrYecKasi cheMKa. ['eosornyeckue
KapThl U pa3pesbl.



NuxenepHo-reosiornyeckas pasBeika. Pa3BegouHbie BBIPAOOTKH U OTOOP
oOpasuioB rpyHTa. Kareropum ydacTKOB CTPOMTENBCTBA IO  CIOKHOCTH.
TpeOyemblii 00BEM pa3BEJOYHBIX BBIPAOOTOK IMPU CTPOUTEIBCTBE 3JIaHUM U
COOPYKEHUH

Tema 2. I1oJieBble HcCIe10BAHUSA TPYHTOB ONBITHBIMHU HAIPYy3KaMH
HcnpITanust CTaTUYECKOM HArpy3KoM ¢ MOMOLIBIO IITaMIoB. CTaTuYecKkoe u
JVHAMHUYECKOE 30HIUpoBaHue. [Ipeccnomerpuyeckre uCbITaHuUs.

Tema 3. I'eopuznueckue MeTOAbl HH:KEHEPHO-TE0JOTHYECKUX HCCJIeT0BAHMIA

CelicMuueckie  METOABl  HMH)XCHEPHO-TEOJOTHYECKUX  M3BICKAHUH.
HccnenoBanue TPYHTOB OTPaKEHHBIMU BOJHAMHU. MeETON MPETOMIICHHBIX BOJH
(MIIB). Meton BeptukaibHoro ceicmuueckoro npodunuposanus (BCIIT). Meton
MEXCKBOXXHMHHOTO ceiicmuueckoro npoceunBanus (CIT).

DnexkTpopas3BeKa. BeptukanbHoe  3JIEKTPO30OHIUPOBAHHE (B23),
ANEKTPONPOPUIHPOBAHUE. DIEKTPOKAPOTAK CKBAKHH.

VYapTpa3BykoBO€ MPOCBEYMBAHUE TPYHTOBBIX ToOMII. ['eopaauonokanus.
['eopamapHas orieHKa reoJIOrHYecKoro CTpOSHUSI.

Tema 4. UHKeHepPHO-IKOJIOTHYECKHE U3bICKAHMUS
enu u 3agaun u3bickanuii. CocTaB BBINONHAEMBIX padoT. MccaenoBanre u
OLICHKAa paJuallMOHHOM OOCTaHOBKHM. ['a30reoXuMHUYEcCKHe HCCIEIOBAHUS.
UccnenoBanre u oleHka (U3MUECKUX BO3AeUCTBUUA. OlleHKa BO3JCUCTBUS Ha
okpyxkarorryto cpeay (OBOC).

Tema 5. Oco0eHHOCTH MHKEHEPHO-TE0JOTMYeCKUX U3bICKAHUI B YCI0BHUSIX
CTECHEHHOM IOPOJACKOH 3aCTPONKHU
NHKXEHEPHO-TEOJIOTUUECKUE W3BbICKAHUS TIPU PEKOHCTPYKUHMHU 3JaHUNA U
coopykeHuH. [I[puMEHUMOCTD T€O(PU3NIECKUX METOJ0B UCCIICTOBAHUM.
Oc00EHHOCTH WHXEHEPHO-TEOJOTUUECKUX W3BICKAaHUN TIPU CTPOUTEIHCTBE
BBICOTHBIX U MOJ3EMHBIX COOPYKEHUM.

Tema 6. IIporao3 onacHbIX re0JIOrM4YeCKUX MPoIeccoB
MeTtoapl KaueCTBEHHOI'O IMPOTHO3WPOBAaHUS. AHAIW3 3HAKOBBIX MOJEIEH.
CpaBHenue ¢ OdTtajoHamMu. VICTOPUKO-T€OJOTMYECKUN aHAIM3. OKCIEPTHBIC
OLICHKH.
Meronsl KOJIMYECTBEHHOTO IIPOTHO3UPOBAHUSL. DKCTpaIonsuus.
Cratuctnueckue  Moaenu.  JlerepMuHHMpOBaHHblE — Mojend.  Dusuueckoe
MozenupoBanue. HatypHsle ananoruu.



Il. TEMATUYECKHNH IVIAH JIEKIITUIA

Ne .. Tema

CTaI[I/II/I IMPOBCACHNA NWHKCHCPHO-TCOJIOTNMYCCKHUX U3BbICKAaHUN Ha

Jlexms 1
TJIONIA/IKAX CTPOUTEIIHCTBA

Jlexuus 2 Ilonesble nccie10BaHNs TPYHTOB ONIBITHBIMU HAIPY3KaMH

Mexmus 3 | L coPusHIecKue METO/IBI MHKEHEPHO-TE0IOTHYECKHX
HCCIIE0BaHNI

Jlekmus 4 o

JIekus 5 NHxeHepHO-9KOJOTHICCKUE N3BICKaHUS

Texuns 6 OCOOEHHOCTH ~ WHXKEHEPHO-T€OJIOTUUECKUX  U3bICKAHUU B

YCHOBUSIX CTECHEHHOM I'OPOJICKOM 3aCTPOMKH

Jlexums 7 IIporHo3 onacHbIX re0JIOrHYECKUX MPOLECCOB

I11. KOHTPOJIBHBIE BOITPOCHI

1. Ha3nauenwe u cTagus WHXXCHEPHO-TEOJOTUYECKUX W3BICKAHUN Ha
IIoMAAKax  crpoutenbcTBa.  lloaroroBurenbHbie  pabotel.  HMHxkeHepHO-
re0JIOTMYECKAs] ChEMKA.

2. HMmxeHepHo-Teosiorudyeckas pazpeaka. OT6op o0pa3ioB Mopo.

3. Kareropusi y4acTKOB CTPOUTEIHCTBA MO CIOKHOCTH.

4. TpeOyemblii 00beM pa3BeNOYHBIX BBIPAOOTOK MPU CTPOUTEIHCTBE
31aHUM U COOPYKEHUM.

5. IloneBble wucnbITaHUs TPYHTOB (OMbITHBIE pPadoThl). McnbiTanus
CTaTHYECKOW HAarpy3Kol C MOMONIBIO IITAaMIOB. MeTOI UCIBITaHUS paAUaIbHBIM
MIPECCUOMETPOM.

6. MeTon TMOJEBOTO HWCMBITAHUS CTAaTHYECKUM U JTUHAMAYECKHM
30HJIUPOBAHUEM.

7. Teodusnueckue METONbI HHKEHEPHO-TEOJIOTHYECKUX M3BICKAHUH.
[enum u 3agaun. Dnekrpopaszsenka. OOIaCTH MPUMEHUMOCTH.

8. VYnenbHOE SJEKTPUYECKOE COMPOTUBIECHUE TPYHTOB. IDJIEKTPUUECKOE
30HJUPOBAHKE. DIEKTPONPOPMIUPOBAHNE. DIECKTPOKAPOTAK CKBAKHH.

9. CeiicMuueckas pa3Beaka. MeTon TpeIOMIEHHBIX BOJH. Merton
OTPaXEHHBIX BOJIH. MeTO/1 BEPTUKATHHOTO CEMCMHYECKOTO MPOGUITUPOBAHMS.

10. T'eodusnueckue METOJAbI HWHKEHEPHO-TCOJOTHUUECKUX HU3BbICKAHUH.
[lenu u 3agaun. I'eopainoIOKallMOHHbIE UCCIECIOBAHUS.

11. WnxenepHo-3konornyeckue wusbickanus. llemn wu 3amaun. CocrtaB
BBITIOJTHSIEMBIX Pa0oT.

12. OcoOEHHOCTH MHXKEHEPHO-TEOJOTHUECKUX H3BICKAHWUU MPU BBICOTHOM
CTPOUTEIIbCTRE.

13. OcobGennoctu WHKEHEPHO-TEOJIOTUUECKHIX W3BICKAHUM npu
PEKOHCTPYKIIMU 3JaHUN U COOPYKECHUMU.



14. IlporHo3upoBaHHME W3MEHEHHUS TEOJOTHYECKOM cpeabl. Mertossl
KaueCTBEHHOT'O MPOTHO3UPOBAHUS.

15. IIporHo3upoBaHue W3MEHEHHUS TEOJOTHYECKON cpeabl. MeTtossl
KOJIMYECTBEHHOTO MPOTHO3UPOBAHMUSI.

IV. KOHTPOJIBHASA PABOTA

ITo xypcy «CoBpeMEHHbIE METO/IbI HH)KEHEPHO-TE€OJIOTUYECKUX U3BICKAHUID)
CTYACHT JOJDKEH BBIMOJHUTH KOHTPOJBHYIO paboOTy, COCTOSIIYIO U3 7/-H 3ajad.
3ajauu COCTABIICHbI

KontponbHas paboTa BBIMONHSIETCS B BHAE PaCUECTHO-TIOSICHUTEIBHOM
3alUCKM, B COCTaB KOTOPOM CJIEAYeT BKIIOUHWTh: HWCXOJHBIE JIaHHBIE,
TEOPETHUYECKYI0 YaCTh, OTPAKAIOIIYI0O METOJIMKY PacdyeTOB, CAMHM PacyeThl M HX
pe3yibTaThl, PacUETHbIE CXEMbl CO BCEMH HEOOXOJIMMBIMU OOO3HAYEHUSMHU U
pa3mepamu. PacueTHble CXeMbl BBITIOJHSIOTCS B KapaHjaalie Ha JHUCTax
YepTEeXKHOM OyMaru Wi Ha MHJIJTUMETPOBKE TOTO ke (opmMara, YTO W JHUCTHI
PacYETHO-ITOSICHUTEIBHON 3aIIUCKH.

KoHTponbHass paboTa BBITIOJNHSIETCS Ha CTAHJIAPTHBIX JHCTaxX OyMaru
dopmara A4. Tekct creyer nucath OT PyKH Ha OJTHOM CTOPOHE JINCTA YEPHUIIAMH
aKKypaTHO, pa30opunBo. CHHCOK HCHOJb30BAaHHOW JIUTEPATYphl, BKIIOYas
METOJMYECKHE YKa3aHHs, [0 KOTOPHIM BBINOJHAJIACH KOHTPOJIbHAs padora,
NOMEIIAIOT B KOHIE 3amuCKH. JIMCTBI 3amuCKU AOJKHBI HMMETh CKBO3HYIO
HyMepaluio U ObITh cOpomropoBanbl. Ha 00710%kKe pacyeTHO-TIOSICHUTEIbHON
3aMMCKU YKa3bIBAIOT: MHCTUTYT, Kapeapy, HAMMEHOBAaHUE KOHTPOJBHOU PaOOTHI,
bakynbTeT, Kypc, haMUinio, HHUIUAIBI CTYACHTA, €ro mudp U AaTy BHITOJTHEHHUS
KOHTpOJIbHOUM paboTel. [1Iudp pabotel mis mondopa MHIAUBUAYATHLHOTO BapuaHTa
3aJ1a4y BBIIAETCS BEAYIIUM IPEToaBaTeieM Kypca.

B 3amaHusx Ha  KOHTpPOJIbHYI0O pabOTy HWMEIOTCS  CCBUIKM  Ha
COOTBETCTBYIOILYIO JTUTEPATYPY.
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Ipunoowcenue 1
3AJAHUSA HA KOHTPOJIBHYIO PABOTY

SAJJAYA Nel

[lo maHHBIM, IpUBEAEHHBIM B Tala. 1, MOCTpoOHTE CXEMy W ONPEIEIUTE
IIPUTOK BOJBI K COBEPUIEHHOW CKBAa)KWHE, PACIOJIOKEHHOW Ha Oepery BoJoeMa, ¢
KpyroBsIM KoHTypoMm rutanus [4], [1], [3].

Tabmuma 1
JlaHHBIE 1JIs1 pacyeTa
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1 2 3 4 5 6 7 8 9 10 11
1 41,4 39,9 15,5 1,6 - - - 6,1 80 310
2 86,7 - - 68,5 - 14,7 3,1 4.8 65 250
3 64,8 - 57,3 - 2,5 12,3 - 16,6 64 154
4 71,6 67,9 - 58,5 - - 2,8 11,4 130 155
5 39,5 37,0 33,5 19,8 - - - 7,5 42 170
6 80,5 - - 62,0 - 13,1 2,5 8,4 45 150
7 55,0 - 47,2 - 2,3 111 - 7,9 55 210
8 79,5 75,8 - 66,4 - - 2,9 7,3 120 230
9 45,8 442 39,5 26,5 - - - 8,1 75 220
10 76,8 - - 58,7 - 13,3 3,5 10,3 80 240
11 62,3 54,3 40,2 29,5 - - - 6,1 120 150
12 35,3 - - 12,1 - 10,1 2,5 6,2 95 200
13 82,0 - 57,3 - 2,8 25,2 - 5,9 95 168
14 60,2 57,3 - 25,2 - - 4.1 10,4 150 325
15 42,1 40,8 36,9 29,3 - - - 7.4 170 245

3AJTAYA Ne2

Onpenenuts kodhunueHt ¢uiubtpauuu Kp BOJOHOCHBIX TECKOB IO
pe3yJbTaTaM OTKA4YKH BOJBI M3 OIBITHOIO KYyCTa, COCTOSIIETO W3 ICHTPATbHON
COBEPIIICHHON CKBaXXHHBI paguycoM =0,2M W IBYX HaOJIIOJIATSIIBHBIX CKBaKUH,
pacroyioskeHHbIX Ha ofHoi mpsmoit [1], [3]. Boasr 6e3namophbie. CTaTHuecKuit
yYpOBEHBb, T.€. YPOBEHb BOJBI JI0 OTKAYKH, HAXOIUTCS Ha TiayOmHe 2M OT
MOBEPXHOCTH 3eMid. VcxonmHble nmaHHbIe mpuBeAcHBI B Tadm. 2. Ilepen
BBITNIOJTHCHHEM pacueTa HeOOXOJMMO BBIYCPTHTH PACUCTHYIO CXEMY, Ha KOTOPOIi
MOKa3aTh CTAaTUYECKUH YPOBEHb BOJBI, MOIIHOCTH BOJIOHOCHOTO TLTACTA,
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BOIOYIIOP, PACCTOAHUC N0 Ha6J'II-OILaT€J'H)HBIX CKBAXXWH U ITIOHWKCHUC YPOBHA BOIbI

B CKBaxuHaxX. BeprukanpHbiii Macmtad 1:100, 1:200, ropuzonTtanmshbiii 1:500,
1:1000.

Ta0muma 2

Paccrosnue

Ne MomHocTs JleGur [MoHwKxeHre YpOBHS BOIBI B HAOJII01aTEIIBHBIX
Bapu- | BOJOHOCHOIO | CKBaKHHEI CHBAXHHAZ, M CKBANHH OT

aata | mmactaH,m | Q, MY/cyr — LCHTPATILHOM, M

LEHTPaILHOW | Ha0JII0ATEIbHBIX Nl Xy | N2 X
S Nel, S; | Ne2, S o -
1 2 3 4 5 6 7 8
1 6 102 2,0 0,7 0,3 10 30
2 9 440 3 2 0,6 5 45
3 12 485 5 2,4 1,2 6 14
4 10 348 4 3,2 0,9 3 60
5 7 184 3,5 1,6 0,4 15 70
6 8 226 4 1 0,5 3 10
7 11 297 5,5 3,6 1,7 4 25
8 14 531 6,5 2,3 0,8 15 40
9 16 543 6,4 2,8 0,7 24 65
10 5 98 2,5 1,7 0,6 7 35
11 9 323 3,5 3,0 0,7 3 50
12 8 195 3,5 1,6 0,4 17 75
13 10 215 41 11 0,5 3 10
14 12 280 5,3 3,4 1,6 4 25
15 14 510 6,4 2,1 0,8 17 40

3AJIAYA Ne3

B nynkre A nmpoun3onuia aBapuiiHas yTeuka B TPYHTOBBIE BOJBI IPOMCTOKOB,
COJEpKalIMX SAOBHUTHIE BemecTBa. OmnpenenuTh Yepe3 Kakod MPOMEXYTOK
BpEMCHU 3arps3HEHHBIC TPYHTOBBIE BOJLI  JIOCTUTHYT Bojo3abopa b,
pacMoIOKEHHOTO Ha paccTossHMM L OT owara 3arpsi3HEHHS MO HalpaBJICHUIO
nBvkeHus: TpyHTOBBIX BoA [2], [1], [3]. B mecte aBapum mpoOypeHa CKBaXkKHHAa,
BCKpBIBIIIAs TPYHTOBBIE BOJIbI Ha TIyOuHE Z1. B Bo/103a0ope ypoBEHBb IPYHTOBBIX
BOJI HAXOJUTCS Ha TIIyOWHE Zp. BapuaHThl 3amanuii puBeneHsl B Tadiu. 3. [lepen
BBITIOJIHEHUEM pacyeTa HEO0OXOJMMO BBIYEPTHTH PACUETHYIO cxemy. Bomoymop
MPUHATH TOPU3OHTATHHBIM.

Tabmnma 3
[a] E ~ E Y]
= AOcomoTHaAs OTMETKA ) v = E O =
= ['myOGuna 3aneranus BOAbI, M S S35 B5
= | TOBEPXHOCTH 3E€MIIH, M T = 5822 3
& 5| 252 58
5 5 57| TES| T
] B CKBa)KHHE, | B BOJ03a00pe,
# | ckBaxuHBI | Bomo3abopa 71 A 2 p £ S & S e
1 2 3 4 5 6 7 8
1 126,3 120,1 3 0,3 165 26,3 0,59
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[Tponomkenue Tabauipl 3

1 2 3 4 5 6 7 8

2 89,6 86,3 2,04 0,65 82 12,6 0,65
3 94,9 87,4 2,65 0,4 58,4 8,9 0,61
4 120,3 115,2 1,91 0,8 62,5 4,2 0,71
5 103,9 99,3 2,7 1,56 115,6 18,3 0,64
6 104,4 98,9 2,87 1,38 100,2 17,4 0,63
7 76,5 72,1 2 0,3 92,5 16,5 0.62
8 123,5 119,3 2,6 0,6 132,3 24,3 0,6
9 79,6 74,9 1,8 0,75 104,5 20,4 0,62
10 126,7 120,4 3,2 0,4 198,7 28,3 0,58
11 110 105 1,95 0,9 66,5 4.4 0,70
12 83,9 79,3 2,6 1,6 105 18,7 0,65
13 124,2 118,7 2,5 1,4 101 16,4 0,61
14 74,5 70,1 2,1 0,35 95,5 16,8 0,62
15 63,5 59,3 2,65 0,65 122,3 24,5 0,6

3AJIAUA Ned

Onpenenuth BEIMYUHY TIOHMKEHHUS YPOBHS BOJBI So TOJ LEHTPOM
NPSIMOYTOJILHOTO (PYH/IaMEHTa MIMPUHOU B MpU OTKa4yKe BOJIBI W3 COBEPILCHHOU
CKBKUHBI PAJMyCOM I, pacrojIoXeHHOW Ha paccTossHud 2 M oT 3manus [3], [1].
[TocTpouTh AENpEeCCHOHHYIO KPUBYIO B Iipesienax B/2 Mo pacueTHbIM TOYKAaM 4epes
Kaxaple 3 M. DyHIaMEHT 3aJ105K€H Ha IMIyOMHE 2M OT MOBEPXHOCTU 3eMiid. Boabl
Oe3HanopHble. BapuaHThl 3agaHuil mpuBeaeHsl B TaOiu. 4. Ilepen BbINOIHEHHMEM
pacuera HEOOXOAMMO BBIUEPTUTH PACUETHYIO CXEMY.

Tabanma 4
AOCOIIOTHEIC OTMETKH, M

) = =

= . oz | 2Ea 55| ok <

=| S8 | 5% | g-% | | EE%| FE| f¢g

< 25 5 2o E SR [ W g

M >3 % & = = 2 g-z > L =Y ® S

ol o= g = et = = o o = k & E <

z O 5 A = S R 5 = S = 5 =

225 | 52| EEz | g | ¢ :

E o o ™ § §: ) =
1 2 3 4 5 6 7 8
1 104,6 102 98,3 91,7 20,3 0,2 30
2 120 116,8 110,3 107,4 5,7 0,2 18
3 115,4 112,3 107,5 101,7 49 0,3 21
4 89,9 87,1 84 80 8,7 0,1 20
5 108,1 105 99,7 94,8 10 0,2 22
6 78,2 75,1 70,3 64,2 9,4 0,1 24
7 81,3 78,2 74,1 70,5 8,7 0,15 16
8 1175 114,6 109,3 103,8 14,1 0,3 28
9 101,4 98,2 93,5 88,1 13,8 0,2 20
10 93,7 90,6 85,3 80,4 18,2 0,1 18
11 79,7 77,2 74 70 8,5 0,11 21
12 109 106 100 95 10,1 0,21 20
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[Tponomkenue Tabauip 4

1 2 3 4 5 6 7 8
13 68,4 65,3 60,4 54,5 9,6 0,15 25
14 51,5 48,4 44,3 40,6 8,2 0,16 17
15 118 116 110 105 13,1 0,23 26

3AJTAYA Ne5 (Bapuant 1)

B mpoiecce cTpouTenscTBa MOJ3EMHOrO IEpexoja Ha COCEIHEH
TEPpPUTOPUM ObUI TMOHMXXEH YpOBEeHb TpyHTOBBIX BoJ (YI'B), uro mpuBeno x
o0pa30BaHUIO TpoBaJia HA TUIOHaAKe 3acTpoiku. C 1EIbI0 BBISICHEHUS MPUYHH
npoBasia ObUIM MPOOYPEHBI TPU CKBAXXKHHBI Ha paccTtossHuu 30 M Apyr OT apyra.
Onucanue OypoBBIX CKBa)XMH IMpHUBEACHO B Ta0xa.S. [lnomiaaka ropu3oHTaNIbHAS,
poBHas, abcomtotHas otMeTka 120 M. [TocTpoiiTe reonorunyeckuii pa3pes, OMUILINATE
BCE€ MOpOJbI, OOBACHUTE MNPUUYMHY OOpYIIEHHUS, NalTe PEKOMEHIAaUUh Mo e
YCTPaHEHHIO, OLIEHUTE BO3MOYKHOCTh JAJIbHEUILIEr0 CTPOUTEIHCTBA.

Tabauua 5
w 5 3 5 s
gl g 3 % S % I'my6una 3aneranust YI'B, m
ol o & 2 | HaumenoBanue nmopojp E 3
Z 2 R 2 S5
= CTaTHYECKOTO | JWHAMUYECKOTO
1 2 3 4 5 6 7
11 aQ2 | Ilecok MenKO3epHUCTHII 3.5 2.2 2.5
CpeaHel IIOTHOCTH.
2 Cs ['muHa YepHas mIoTHas 2.2
3 C. N3BeCTHSK TpEUIMHOBATHIM 14,0 2.2 10.0
3aKapCTOBAaHHbIN
2 |1 aQz | Ilecox MenKo3epHUCTHIIN 7 2.2
C2 W3BeCTHSK TpeIMHOBATHIN 13 2.2 9.8
3aKapCTOBAaHHbII
3] 1 aQz | Ilecox Menko3epHUCTBII 3.5 1.9 2.5
2 Cs ['muna yepHas miIoTHas 2.5
3 C2 N3BecTHAK 12.0 1.9 10.8
3aKapCTOBAaHHbIN

3ATAYA Ne5 (BapuanT 2)

3nanue mmHOM 70 M ¢ pyHAaMEHTaMU JIEHTOYHOIO THIA MOCTPOEHO Ha
DIIIOBUANIBHBIX TPYHTaxX, TMPONACHHBIX CKBaXuHamu 1,2 u 3 (tabm 6),
PacCIONOKEHHBIMU 10 OCH 3/1aHUS Ha PACCTOSIHUU 35 M OJHa OT Apyroi. Bo Bpems
CTPOUTENIBCTBA MPOU30IITIAa HEPABHOMEPHASI OCaJKa 3[aHUs, BbI3BABIAS OMACHBIE
nedopmaliiu, s BEIICHEHUS IPUYMH KOTOPBIX MpoOypeHa B 10 M OT CKBa)KUHBI 3
JIOTIOJIHUTEIIbHAS YeTBepTas CKBaknHa. [loCTpoWTE Teosoruyecku paspes Io
JAHHBIM OypeHHsI U ONpeJeIuTe NMPUUMHY HEPAaBHOMEPHOW OCAJKH. Y CTaHOBUTE
OLIMOKHU, KOTOpbIE IOMYUIEHbl MPU WHKEHEPHO-TEOJOTMUECKUX HU3BICKAHUSIX M
IIPOCKTUPOBAHUM 3[1aHHUSI.

13




Ta0mura 6

E
E s = 3 5 5 =
56 % 8| 8w I'myOuna 3aneranus YI'B, m
g g B = % 5 S Onucanue ropHbIX MOPO/JI
—~ CTATHUYECKOI'0 | AUHAMHYECKOIO
1 2 3 4 5 6
1 1Q4 4,0 | CyrnuHOK co mebHeM auabdasa
4§0 T 3,5 | Jluabas CI/IJIBHE) BBIBETPEIIBIN 5,0 5,0
TPEIIUHOBATHIN
Qs | 4,5 | CyrnuHOK co meOHeM U ¢
2 BaJlyHaMu arabasa 51 51
450 T 2 | Amaba3 CHIbHO BBIBETPEIBIN ’ ’
TPEIIMHOBATHIN
3 1Q4 4,5 | CyrnuHOK co 1me0HeM U ¢
- BaJlyHaMu auabaza
450 .
T 0,5 | /Inaba3 cHIIbHO BBIBETPEIIBIT
4 deQs | 11,0 | CyrauHOK co 1ebHeM auabasza
450 T 6,0 | JImabGa3

3AJAYA Ne5 (BapuanT 3)
JUist BBISICHEHHS TpPUYMH OOpa30BaHMsI TPEIIMH B 3JaHUU JIEYEOHOIO
kopnyca jinHOM 180 M mpoOypeHbl TpU CKBaKMHBI BIIOJIb CTEHBI, OMNHMCAHHE
KOTOpBIX AaHbl B Tabmu./. B 3Toil ke Tabiuie NpuBEACHbI TTYyOMHBI 3ajleraHus
ypoBHel TpyHTOBBIX Boja (YI'B) crarnueckoro m AMHAMHUYECKOTO BIOJIb CTCHBI

KOpIyca, OIUIIMTE TPOLecC, KOTOPBIA TMpuBeN K jJedopMalud Kopiryca,
ONPEAEIUTE TUIPABINYECKUIN YKIIOH ITOTOKA.
Ta6nmma 7
=
3 - 2
2 2 = 5| 85 Q = I'myOuna 3aneranus
S o = = g oS % =
gl © Al S| E &| OmnucaHue ropHbIX MOPOa = 3 VI'B, m
o 2| 28 S35
2 S =
—
CTaTHYECKOTO | JMHAMHYECKOTO
1 2 3 4 5 6 7
1 dQa CyrIIMHOK MJIOTHBIN 2,5
1 KOPUYHEBBII
= 2 | fgQ2 | Ilecok menkuit 6,0 4.0 10,5
115,2 .
3 C N3BecTHSK cephlii 4.0
TPELIMHOBATHIN
1 dQa CyrIIMHOK MJIOTHBIN 2,5
KOPUYHEBBII
2 2 | fgQ2 | Ilecok menkuit 4.6 20 9.0
113,2 3 szaz N3BecTHAK TpemMHOBATHII 3,5 ' '
Ilycroe npocTtpaHcTBO, BOoAa 6,0
4 | pe | VI3BeCTHSK Cepblit 0,5
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[Tponomkenue Tabauibl 7

1 2 3 4 5 6 7
1 dQ4 CyrJIMHOK TUTOTHBIN 0,5
KOPUYHEBBIN
3 2 | fgQ2 | Ilecok menkwii 1,8
= 3 P | VI3BEeCTHSIK TPEIMHOBATHIM 11,0 4,0 12,0
114,2
[TycToe mpocTpaHcTBO, BOJA 0,5
4 | pfe | W3secTHsk cepblit
2,2

3AZIAYA Ne5 (BapuanT 4)

B paiione cTpouTenbcTBa CTAaHIIMKM METPOIIOJUTEHA OB MOHM)XEH YPOBEHB
rpyHTOBBIX BOJ (YI'B), uTO nmpuBeso k 00pa3oBaHUIO MTpOBajia Ha TOPU30OHTATBLHON
IJIOIIAJIKE, TIoJIeXkKalel 3acTporike. J[Jig ycTaHOBIIEHUs PUYKHBI TTpoBajia ObLIN
npoOypeHbl TPH CKBOXUHBI Ha paccTosHUU 35 M ojaHa OT apyroi. OmnucaHue
CKBaXUH Jaercs B Ta0u.8. AOGcomroTHass oTMeTka muromaaku 125,5 m. Iloctpoiite
re€OJIOTUYECKUI pa3pe3, HAHECUTE CTaTUYECKUA W JAUHAMUYECKUHA YpOBHHU
IPYHTOBBIX BOJ. KakoBa nmpruyurHa akTUBHOTO IIPOIIECCa, MOXKHO JIU €€ YCTPAHUTh U
3aCTPOUTH YYaCTOK?

Tabnuma 8
®| 5 3 =
g1 € 8 ?;( g = I'ny6una 3aneranus YI'B, m
Sl S| &8 HanmMeHnoBanue nopois % -y
2 2| 3¢ 2 5
= CTaTHYECKOI'0 | AUHAMUYECKOTO
1 2 3 4 5 6 7
1 1 | dQ | Ilecok memnkuii 5,2 2,7 4,2
2 I | 'muHa noTHas 4
3 Csz |U3BecTHAK CHIBHO 11,0 2,7 16,0
TPEIIMHOBATHIN 3aKapCTOBAHHBIN
2 1 dQ | ITecok memnkuii 12,0 3
Cs | U3BecTHSK TpeIMHOBATHII 55 3 15,6
3aKapCTOBaHHBIN
3 1 | dQ | Ilecok menkuii 7,5 3 50
2 Il | I'muHa mrotHas 8,0
3 C3 | U3BecTHsIK 3aKkapCTOBaHHBIN 3,5 3 15,5

3AJTAYA Ne5 (Bapuant 5)

Ha tepputopun ropoma mpoOypeHbl 2 CKBaXXWHBI Ha PACCTOSHUU 35 M.
Mexny HUMH Ha TIyOMHE S5 M 3aJ0XKEeH CTPOUTENIbHBIM KOTJIOBaH, Ha JHE
KOTOPOTO MOJ DSKCKaBaTOPOM 00pa30BAIMCh BOPOHKM Ha IUomamd 3....4 w2
rmyounoit ot 0,5 no 1,4 m. Tloctpoiite paspe3. Macmtab: BepTukaibhbiii 1:200,
ropu3oHTanbHbI  1:500. [laliTe WHXKEHEPHO-TEOJOTHUECKYI0 XapaKTEPUCTUKY
BceM moponaM Ha paspesze. OObSCHUTE BO3MOXKHbBIE TNPUYUHBI OOpa30BaHUs
npoBasioB. Omnpenenute BUIbI UCCIENOBAHUNA I NalbHEUIIEro MPOAOHKEHUS
CTPOUTENBHBIX PaOOT. JlaHHbIE MO CKBaXMHAM IIPE/ICTaBIICHbI B Ta0JI. 9.
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Ta0muma 9

3 =
=2 | | .
ZIES 35| &=
g . Fos S w I'my6una 3aneranus YI'B, m
g s = = & 3 Ornucanue TOpHBIX TOPOJT
gl 5 58| Z 8
ol © S 2 © 5
2l g S =
& ~ CTAaTHYECKOr0 | JUHAMHUYECKOTO
1 2 3 4 5 6
tQa4 35 Cymechb co meOHeM Kuprnuia u
1 JIPEBECHBIMU (36JIOMKaMI/I 101 101
55,4 mQ1 45 [lecox menkuii
N2 11,0 | M3BecTHSK - paKylIe4YHUK
tQa4 25 I'11e1061 U3BECTHSKA -
5 paKyImeYHnKa
= tQa4 0,5 CyrnuHok co nedHeM 10,3 10,3
55,3 .
mQ1 3,9 | Ilecok menkunit
N2 10,5 | U3BecTHSIK - paKkylIeYHUK

3AJTAYA Ne5 (Bapuant 6)
[TocTpoiiTe reosornueckuii pazpes 1no JaHHbIM OypeHus: CkBaxuH 1, 2 u 3
(puc.l). Mexay ckBaxuHamMu | 1 2 pacronoKeHo cTapoe 3/aHue.

Cub 1

kB 3

v,

|
| CxB2
i A

Puc. 1. Cxema pacnonokeHus CKBaxkuH 1, 2, 3

Korma mexny ckBaxkuHamu 2 U 3 ObUT POMICH CTPOUTEIBHBIN KOTIOBAH JI0
rIyOuHBl 6 M, MO CTapoOMy 3[IaHUIO TPOIIa TPEIIMHA. YCTAHOBHUTE MPUYUHBI
nedopmalii  CTaporo 37aHus, OMMUOKY IMPU €ro pasMElIeHHWH W HapylIeHUe
YCJIOBHUM OXPAaHBI T€OJIOTMUYECKOM Cpenbl NPU YCTPOUCTBE KOTIIOBAaHA. /[aHHBIE TIO
CKBaKWHAaM IpeJICTaBICHBI B Ta01.10.

Tabmuma 10
o £
: [3a]
S E= S5l 5=
2o z gl & = I'my6una 3aneranust YI'B, m
2o B B & E 3 Omnncanne TOpHBIX MTOPOJ
32 2 28| 85
= A S
g g | =
—~ CTaTHYECKOTO | TUHAMHUYECKOTO
1 2 3 4 5 6
1 gQ2 | 9,0 | CyramHOK ¢ BallyHaMH U TalbKOM
123 fQ2 2,5 | Ilecok kpymHOUH 9,0 15
| 2,5 | I'muua
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ITponomxenue Tadauibr 10

1 2 3 4 5 6
5 aQsz | 12,0 | ITecok cpennel KpyITHOCTH U
121 KPYITHBIN 2,5
[ 2,5 | I'muna
3 aQs | 11,0 | ITecok cpemHeit KpynmHOCTH
121 | 3 | I'muna 2,5

3AJZIAYA Neo5 (Bapuant 7)

[Ipu cTpouTensCTBE TOHHENS Ha COCEAHEH TEeppUTOpUM OBLT TOHKKEH
ypoBeHb TpyHTOBBIX BoJ (YI'B), uTo npuBeno Ha ropu30HTAIBHON CTPOUTEIBHON
IUTONIA/IKEe, HMeIomeld aOcomoTHyl0 OTMeTKy 115,2 M K MHOTOYHCICHHBIM
npoBajgaM. JIJisi OLIEHKM TPUYUH OOpyIIEHUS MNPOOYpEeHbl CKBaXXKUHBI Ha
paccrossuuu 30 M npyr ot npyra. JlanHele OypeHuss npuBefeHbl B Ta0m.1l.
[TocTpoiiTe TEOJOTMYECKUNA pa3pe3, OIEHUTE T'eOJIOTHYECKYI0 OOCTaHOBKY,
ONUIINTE TPYHTHI. JlaliTe peKOMEHIAMU MO YCTPAHEHUIO MPUYHUHBI IIPOBAJIOB U
3aCTPOMKE TIJIOMIAJIKY.

Tabmuma 11
o =
; = 3 o =
% S § = g w I'my6una 3aneranus YI'B, m
ol S| & & OnucaHue ropHbIX IOPOJ 5 3
2 o 29 =
Z| mE § o
CTaTHYECKOT0 | JUHAMHUYECKOTO
1 2 3 4 5 6 7
1 | 1 | fgQ: | [Tecok cpemHe3epHUCTBII 2,5 0,9 1,4
2 Cs | I'mmua cepas mIoTHast 3,5
p
3 Ci1 | UsBecTHsIK cephlii 8,0 0,9 8,0
TPEIMHOBATHIN 3aKapCTOBAHHBIN
2 | 1 | fgQ | ITecok cpemHe3epHUCTBIN 4.0 1
2 Cy1 | UsBecTHSIK cephlii 9,0 1 8
TPEUTMHOBATHIN 3aKapCTOBAHHBIN
3 | 1 |fgQ: | [Tecok cpenHe3epHHUCTHIN 4,0 1,1 1,7
2 Cs | I'muna cepas ioTHas 15
3 Cy1 | UsBecTHSIK cephlii 7,0 1,1 8,0
3aKapCTOBAHHBII

3AZTAYA Ne5 (BapuanT 8)

B cBogmax mamstHuka apxutektypsl XVIIB., BbicTpoeHHOro Ha mepBOH
HaamnoMeHHo Teppace p.Kazankwm, o00pa3oBanuch TpEUMHBI B TEPHOL]
CTPOUTENBCTBA, A 3aT€M 3KCIUIyaTallMud aBTOCTPaJAbl U MOCTa 4epe3 peky. i
YCTAaHOBJICHHSI TPUYUH TPEHIMHOOOpa30BaHUS OBLIM TPOOYPEHBI 2 CKBaKUHBI
(Tab6n.12): 1 okoj0 mamMsITHUKA U 2 Ha CThIKE OMOpPbI MOCTa U Joporu B 30 meTpax
OT IamsATHUKA. [locTporTe reosornyeckuii pa3pes o 3TUM CKBAXKUHAM, OIIUCAHUE
KOTOPBIX JaeTcs HIDKe, JaiTe MOAPOOHYI0 XapaKTEPUCTUKY BCEM BCKPBITHIM
CKBOXKMHAMHM TOpOJaM, OOBSICHUTE KaKHE€ TIeOJIOTHYECKUEe U HHKEHEPHO-
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re0JIOTUYECKHUE TMPOIECChl MOTJIM MPHUBECTH K Jedopmaii MamMsTHUKA, €CIH
M3BECTHO, YTO OMOPHI MOCTa YCTPOEHBI HA CBAWHBIX (DyHIaAMEHTaX U3 3a0MBHBIX
cBau. JlalWTe pEKOMEHIAUUU 10 YCTPAHCHUIO JAIBHEUIIEr0 pa3pyLICHUs
MaMTHUKA.

Taomuna 12
—_ =
2E | B z
2> | 28| 82
S = = = 5 & | Haumenosanue ropHoii noponasl | ['myOuna 3aneranus YI'B, m
3| © e R S 3
dg | 8 | 2
< —~
1 2 3 4 5
aQs 3,2 Cymnech nbuieBaTas
1 aQs 11,6 | [Tecok mpLICBATHIN C TOHKUMHA 118
114,7 CJIOSIMU CyTIeCH '
aQs 3,5 [Tecok MeTKO3epHUCTHIT
2 aQs 45 Cymnech unoBaras 123
114,2 aQs 15,5 Ilecok nbuIeBaTHIA '

3AJTAYA Ne5 (Bapuant 9)

[IpoekTupyercs 1eX ¢ MOKPBIM TE€XHOJIOTMYECKHM MPOLIECCOM, B KOTOPOM
UCIIOJB3YIOTCS KHUCIOTHl U APYrMe MaTepuaibl. YTEUKH B TaKOM LIEXE MOTYT
MOBJI€Ybh 3a COOOW HM3MEHEHHE CBOWCTB TPYHTOB OCHOBaHMS U AehOpMaIUIO
coopykenus. [loctpoiiTe reosorudeckuii paspe3 Mo JaHHBIM OypeHUs 4YeThIpex
ckBakMH (Taba. 13) m BbIOEpUTE Takoe MECTO IS Iiexa JJuHOM 18 M, rae oH
HaHECEeT MHUHUMAJIbHBIA yriepO reosnorudeckoir cpene. CkBaxkunwl 1, 2, 3, 4
pacmnoIOKEHBI uepe3 45 M Ha OJJHOM MPSIMOM.

Tabmanma 13
—_— =
¥a)
= E = § 5 é s
%= o £ S . I'ny6una 3aneranus YI'B, m
25 A E & E &| HammenoBanue ropHou Moposl
” 5 & o =
olg > 5 R 2
ge ] g |2
— CTaTHYECKOT0 | OUHAMHYECKOTO
1 2 3 4 5
tQa 1,0 | I'neiO®I ¥ meOEHD
1 mP2 | 8,0 | Ilecuanuk u KOHTIIOMEpaT HA
562 JKEJI€3UCTOM U KPEMHUCTOM 9,0 5,0
' LEMEHTE
mP2 | 4,0 | U3BecTHsIK
2 mP2 | 1,0 | Konrmomepar
56 2 mP2 | 8,0 | U3BecTHsIK 5,0
' mP> | 1,0 | I'muna TBepmas
3 mP2 | 1,0 | U3BecTHsIK
50,2 mP> | 9,0 | I'mmuaa TBepmas
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ITponomxkenue Tabaunpl 13

1 2 3 4 5
4 tQa4 3,0 | CyrnuHoK co mebHeM
5{ 4 mP2 | 2,0 | I'nuna TBepmas 6,0
! mP2 | 5,0 | Ilecok IJIOTHBIN, MEIKUN
mQ. | 1,0 | ITecok menkuit
5 mQ: | 4,0 | I'muaa necyanucras 8,0
1 6 0 mQ: | 4,0 | Ilecok mbuIeBaThIi 6,1
! mQ: | 3,0 |I'muna 12,0
mQ: | 2,0 | ITecok menkuit
mQ:1 | 2,0 | I'mmua necuanucras
6 mQ: | 3,0 | ITecok mpuIeBaTHIM 45
6_0 mQ: | 3,0 | ['una 2,6
' mQ: | 1,0 | ITecok menkuii 8,0m
mQ: | 5,0 | 'nuna

3AJAYA Ne5 (Bapuant 10)

HoBblif KBapTaJl OPUMOPCKOTO TOpoOJia BO3BEACH Ha HEYIUIOTHEHHBIX
MEeCYaHO-TJIMHUCTBIX TPYHTAX JUMAHHO-MOPCKOTO MPOMCXOXIeHus. B mpenensl
KBapTajia TMomajl JpeBHUM ckien (puc.2), paluoHAIbHO pa3MEIICHHBIN
CTPOUTEISIMU HIDKE TIIYOMHBI IPOMEP3aHUS U HEMHOTO BBIIIE YPOBHS MOJ3EMHBIX
BOJl, IIOCTOSIHCTBO KOTOPOTO MOJIJIEPKUBAIOCH HAa MPOTIKEHUH BEKOB
MIOCTOSTHCTBOM ~ YPOBHSI Mops. braromaps pacrojoKEHUIO CKJIENa  BbIIIE
MOA3EMHBIX BOJ B HEM COXPAaHSUIMCh MOCTOSIHHASI TEMIIEPATypa U BIAKHOCTh, YTO
o0ecreyunsIo MpeKpacHyr COXPAaHHOCTh AHTHUYHBIX (Ppecok 1 Beka H. .

Alom |\ Cx8.6

k5

+3.20
Cknen

800 M

Puc.2. Tonorpaduueckuii nmpoduib

[TocTpoiiTe reooruyeckuii paspes, UCTOIb3Ys pucC.l U pe3ynbTaThl OypeHus
ckBakuH 5 u 6 (Ta6m.13). [lokaxute TPYHTOBBIM M HAMOPHBIA BOJOHOCHBIE
ropu3oHThl. K KakuM HM3MEHEHUSIM COCTOSIHHS CKJIENa MPUBEAET MOCTPOUKa
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JKUJIOTO JIoMa Ha yKa3aHHOM yuacTke? Kakue Mepbl Mo oXpaHe OKpy»Karoien
Cpellbl ClIeTyeT MPEAIPUHSITH I COXPAaHEHUS MaMITHUKA KyJIbTypbI?

3AJZTAYA Ne5 (Bapuant 11)

ITo pe3synpTaram OypeHHs] YETHIPEX CKBa)XWH, MPUBEIACHHBIM B Tabi. 14,
ITOCTPOMTE T€OJOTHUYECKUIN Pa3pe3, ONPEACTUTE THAPABINUYECKAN YKIOH U PACXO/l
MOTOKa MEXIy CKBakuHaMU 1-3 u 3-4. CKBaXHHBI PaCIlOJIOXKEHBI Ha OJHOMU
npsimoil Ha pacctosauu 40 M apyr ot apyra. Koaddunuent dunbrpanuu necka
1,7 m/cyt. Macmta6: ropuzontanbubiii 1:1000, Beptukanbubiit 1:200. Onpenenure
HanOoJiee palMOHANBHBIA YYaCTOK ISl CTPOUTENBCTBA KHUJIOTO 3[aHUS C YYETOM
reOJIOTUYECKUX  YCIIOBUH. CrnporHo3upyite  MHXEHEPHO-T€OJOTUYECKUE
MPOIIECCHI, KOTOPhIE BOBHUKHYT B MPOLIECCE AKCIUTyaTallUd COOPYKEHUS U MEPHI
UX MPEIOTBPAILECHUS (TPEAYIPEKIACHHUS).

Tabmuma 14
2 =
- e~
S ° 32 =9 E & | HaumenoBanue ropuoii mopoast | ['myOuna 3aneranus YI'B, m
48 S| SE| 25
a © ™| B S
= 8
—
1 2 3 4 5
1 mQ: 7,5 | Ilecok Menkui 40
136,2 mQ: 3,0 |TInuna ’
2 elQs 6,0 Ilecok mpLIEBATHIN
140,1 mQ: 0,9 Ilecok Mmenkunii
3 mQ: 7,0 | Iecok menkuit 42
136,2 mQ: 1,9 | I'nuna '
4 mQ2 7,0 | Iecok menkwmii 45
136,4 mQ:2 1,8 I'nmuna '

3AJZIAYA Ne5 (BapuanT 12)

Jlns pasMmenieHuss KaMHEAPOOWIBHOM YCTAaHOBKM W TEYM IS OOXKWra
KUpIIMYa Ha 3aBOJIE CTPOUTENBHBIX MaTepHUaioB NPOOypeHbl 3 CKBaXKMHBI Ha
pacctostHUM 55 M apyr oT apyra. [lo mpoBenenubiM Tabn. 15 ganHbIM mocTpoiite
reojornueckuii  paspe3. Ilpumure wmacmTabbl: ropuszoHTanmbHBIM  1:1000,
BepTukanbHbiil 1:200. PasmectuTe Ha momnaake meysb JIHHOW 50 M ¥ MIMPUHON
5™ Tak, 4yToOBI Pa3HOCTH OCAJOK OMOp ObUTa MHUHMMabHOW. Omnpeaenure, Ha
KaKOM ydYacTKe pa3pe3a IenecooOpasHee yCTaHOBUTh  KaMHEIPOOUIIKY?
CrnporHo3upyiTe TeoJIOTMYECKUE MPOLECChl, KOTOPhIE BO3HMKHYT B IpOLIECCEe
DKCIUTyaTalluu COOPYKEHUH.
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Taomuna 15

s - =
- d «
o R S 3
=5 55| 5
X2 23 A I'ny6una 3aneranus YI'B, m
B g | =& E OnucaHue ropHbIX IOpPOJL
Y = [ )
o = o 9 o
o © 5 A =
Z sl 8 =
S | S
© > CTAaTHYECKOI0 | TMHAMHYECKOIO
1 2 3 4 5 6
1 aQ2 | 10,5 | ITecok MenKuii PBIXJIOTO CIOKEHUS 39 39
326,5 | mQ: | 3,5 | [''uua ' '
dQs | 3,5 | Cymech pBIXJIOrO CIOKEHHUS
2 aQ2 | 3,5 | Ilecok menkuii 59 59
329,1 | mQ: | 7,0 | 'muHA ¢ TOHKMMH IT€CUaHBIMHU ' '
MIPOCIIOSIMHU
3 dQs | 1,9 | CyriamHoK
336 7 mMQ: | 15,6 | ['HA ¢ TOHKUMU IPOCIOSIMHU 0,9 0,9
' IIECKa IBIJIEBATOIO

3AJAYA Ne5 (Bapuant 13)

[lo nmanHbIM Oypenust ckBakuH (Tabn. 16), pacmonoKEHHBIX MO OIHOU
npsAMor Ha pacctossHuu 40 M Apyr OT Apyra, MOCTPOMTE T'€OJIOTUYECKHN pa3pes
IUIOINAJKNA, OTBEACHHOW IO  CTPOMTENIBCTBO  INPOMBIIIIEHHOTO  3JaHUS.
Macmtaber: ropuzoHTanbHbd 1:1000, Beptukanbubiii 1:200. [Tpoananusupyiite
re0JIOTHYECKOE CTPOCHHME YYAaCTKa, OXApaKTEPU3yWTE€ TPYHTHI, PaLMOHAIBHO
pa3MeCTUTE MPOM3JAHHE, YYTUTE B HEM LEX C MOKPBIM TEXHOJOTMYECKUM
npoieccoM mupuHoil 42 M. OnpeaenuTe U CIPOrHO3UPYUTE MPOLIECCHI, KOTOPHIE
MOTYT BO3HUKHYTb WJIM aKTUBU3UPOBATHCA B PE3yJbTaTe W I0OCIE OKOHYAHHE
CTPOUTEIHCTBA.

TabOmuma 16
= = =
o 3| B =
5> £ 2| B I'my6una 3aneranus YI'B, m
ZRE = g = Onucanue rOpHBIX TOPOJT
o6 22| &
Zl 8 )
gl= |2
CTaTHYECKOr0 | AUHAMHYECKOTO
1 3 4 5 6
gQ 0,8 | CyrnuHOK C BaTyHAMH
1 C 16,4 | U3BecTHSK TPEIIMHOBATEII
= pett 14,2 142
112,6 3aKapCTOBaHHBIN
C 2,6 | Ilecyanuk KBapIEBbI MIOTHBIH
5 gQ 7,3 | CYyrnmuHOK ¢ BaTyHaMH
= C 4,2 | U3BecTHSIK 3aKapCTOBAHHBIN 9,7 9,7
116,5 . .
C 2,8 | INecyaHwk KBapICBBINA TIIOTHBIN
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ITponomxkenue Tabauipl 16

1 2 3 4 5 6
0Q 3,7 | CyrnmuHOK ¢ BKIIFOYCHHEM
3 BALYHOB 6,3 6,3
116,7 C 2,7 | VI3BECTHSIK TPEIIMHOBATHIN ! !
C 2,5 | Ilecyanuk KBapueBbli TUIOTHBIN
4 C 2,9 | V3BeCTHSIK TPEIIMHOBATHIN 21 21
117,4 C 3,8 | Ilecyanuk KBapueBbId TUIOTHBIN ! !

3AJAYA Ne5 (Bapuant 14)

[TocTpoiiTe reoslornyeckuii pa3pes Mo JTaHHBIM OYpEHUsI YEThIPEX CKBAKUH
(Tabn. 17), pacrojoXeHHBIX Ha OJHON MpsiMoil, Ha paccTtossHud 40 M JIpyr oT
napyra. [Ipumure Maciitadbl: ropusoHTanbHbli 1:1000, BepTukansHblil 1:200.

Omnpenenure Bo3pacT BCEX BCKPBITHIX TOPHBIX MOPOJ, UX (popMy 3asieraHus,
naiiTe el Ha3BaHUE. YCTAHOBUTE TI'€OJIOTMUECKHE IPOLECCHl, OOYCIOBUBILNE
dopMupOBaHHE yKa3aHHOM Ha pa3pe3e TIeOoJOrM4eckodl OOCTaHOBKU B
JIOYETBEPTUYHOE, YETBEPTUYHOE Bpems. HazoBure mnpoueccel, KOTOPbIE MOIYT
aKTUBH3UPOBATHCS B PE3YJIHTATE CTPOUTEIHCTBA.

PazmectuTe Ha miIonagke OTCTOMHUK INPOMCTOKOB pasMepom 40x25 w,
ryouHou 3,5 M. YKaxkuTe mpouecchl, KOTOpble MOTYT aKTUBU3UPOBATHCSA TOCIIE
HayaJla ero dKCIUTyaTaluu.

Tabmamma 17
= | < =
as) Wﬁ = =
S| = =
Xo6| 885 o
3> F s 2 I'myOuna 3aneranus YI'B, m
Bl g | B 2 k& Onucanue ropHBIX MOPO/T
J5| 28 g
=l 51 8 g
O | ~ =
< = CTATHYECKOI0 | JUHAMHYECKOIO
1 2 3 4 5 6
gQ:1 | 1,6 | CyrnuHOK C BKIIFOYEHHEM BaJlyHOB
1 C 19,1 | M3BeCTHSK TPEIIMHOBATHIN
o 17,1 17,1
142,5 3aKapCTOBaHHBIN
C 3,2 | IlecuaHuk KBapICBBINA TIOTHBIH

9,4 | CyrnmuHOK C BKJIIOYEHHEM BaTyHOB
5,7 | V3BecTHSK 3aKapCTOBAaHHBIM 11,6 11,6

146,2 . .
3,4 | IlecuaHuk KBapIeBbIN TUIOTHBIN

4,5 | CyriMHOK C BKIIIOYEHHEM BaJyHOB
3,5 | U3BecTHSK TpenIMHOBATHIH 7,6 7,6

w
0ol0oodood

146.9 4,0 | [MecyaHwk KBAPICBBINA TIIOTHBIN
4 4,8 | U3BeCTHSIK TpEUIMHOBATHIN 30 30
147,7 4,2 | TlecyaHWK KBApICBBINA TIIOTHBIN ' '
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3AJTAYA Ne5 (Bapuant 15)

JUist  BBISICHEHHUSI TPUYMH O0Opa3oBaHMsI KPYNHBIX TPEIIMH B CTEHE
3aBOJICKOr0 KopIiryca JUIMHOW 135 M BIOJB CTEHBI MPOWJEHBI TPU CKBAKUHBI (B
cepeHe W IO KpasiM), OMMCAaHUE KOTOPHIX NMpHUBEACHO B Tabi. 18. B stoi ke
Tabnuile JaHbl TyOMHBI 3ajeranust ypoBHel rpyHToBbIX BoJ (YI'B) mo u mocne
Havajla MHTEHCUBHOM OKCIUTyaTallid IOJA3E€MHOr0 BOA03a00pa Ha COCETHEH
tepputopun. [1o qanubM Taba. 18 mocTpoiiTe reosorudeckuii pa3pes BI0JIb CTCHBI
Kopiyca (1o ckBaxkuHam 1, 2, 3), HaHeCUTe CTaTUYECKUI U JUHAMUYECKUN YPOBHU
TPYHTOBBIX BOJI, OTPEACIUTE TUIPABINYCCKUN YKIOH MOTOKA MO JHUHUM pa3pesa,
CKOPOCTh (DUIIBTPALIUU BOABI, €Il KodpuiueHT ¢puiabTpanuu paseH 4,6 M/cyT.
Omnwumute nmpoliecc, KOTOPBIA MPHUBEIN K JehopMaliii CTEHbI KOpITyca.

Tabauia 18
= | = =
= 8 5 S
3| > ] e I'nmyOuna 3aneranus YI'B, m
=€ = o B HaumeHoBaH#e 1OPOIbI
o5 | E 3 g
Zl 3 g
Q o o
O —~
© > CTAaTHYECKOTO JUHAMHUYECKOTO
1 2 3 4 5 6
) aQ: 1,5 | Cyrnunok
146 2 aQ: 0,2 | ITecok menkuit 3 9,5
' C 10 W3BeCTHSAK TPEIIMHOBATHIN
aQ: 1,5 | CyrnmuHOK
aQ2 3 ITecok MenKuit
2 Cs 2 W3BecTHSIK TpenMHOBATHIH 1 8
146,2 0,5 | Ilycroe mpocTpaHCTBO
TIEIIEePBI
Ci 4 N3BecTHSK
aQ: 1,5 | CyrnmuHOK
aQ> 0,5 | Iecok Menkwii
2 Ca 45 M3BeCTHSK TPEIMHOBATHIN 3 11
146,2 0,2 | IlycToe mpocTpaHCTBO
TIeIICePBI
Ci 6 N3BecTHSK
3AJTIAYA Ne6

B mypde, nmpoiimeHHOM B KOHTYpe OyAyIIero COOPY>KCHHsI, BBITIOJHSIIACH
UCTIBITAHUSI TPYHTOB CTATHYCCKHMH HAarpy3kaMy Ha KPYIJIBIH ITaMI IIONIAIbO
0,5 M2 IIpu 5TOM (pUKCHpOBaIAch Ocaika mramMna S (MM) U CpeJHEe JaBIeHHE ]
non nogomBoi mrammna (MIIa). Tloctpoiite rpaduk 3aBucumoctu S=f(p) u mo
HEMy ompenenute Moayib nedopmaruu rpyHToB E (MIla). Bapuantel 3amanuii
npuBezeHbl B Ta0. 19. Pacuers! Bectr B cooTBeTcTBUU C [7], [4].
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Taomuna 19

2]
< = =
c% § s = %m“ Ocanka mramna AS, MM, IpU O4EPETHOM CTyIIEHN HArpyKEeHUs
§ % i Li % E’ yAENbHBIM AaBiicHueM P, Mlla
M s B 5 E 2
d = = [~ © E
= E >~ =|
005 010 | 0,15 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40
2 3 4 5 6 7 8 9 10 11

IECKU 2,3 0,15 | 0,60 | 1,20 | 1,05 | 150 | 2,45 | 3,50 3,50

HECKU 2,5 0,20 | 050 | 055 | 060 | 0,75 | 1,20 | 1,70 1,80

cynecu 4,4 0,20 | 0,60 | 0,65 | 0,70 0,9 1,10 | 1,40 1,90

TJIMHBI 4,9 1,15 | 140 | 150 | 205 | 2,10 | 2,40 | 2,80 3,50

HECKU 50 05 | 060 | 1,20 | 1,30 | 1,40 | 250 | 3,80 | 4,25

IECKHU 7,3 0,20 | 0,55 | 0,60 | 0,75 0,8 1,00 | 1,55 1,70

HECKU 9,7 0,15 | 050 | 0,60 | 0,75 | 1,20 | 1,70 | 190 | 3,20

CYTJIMHKHU 7,5 005 | 015 | 0,25 | 0,30 | 0,35 | 0,65 | 0,80 1,00

cynecH 13,0 0,10 | 0,50 | 0,70 | 0,80 | 1,15 | 150 | 1,65 1,70

TJIMHBI 12,0 0,30 | 0,40 | 045 | 050 | 065 | 0,70 | 0,75 0,80

CYTJIMHKU 5 0,20 | 0,40 0,6 0,70 0,8 1,10 | 1,20 1,50

e I
SR RIRIEB|oloNlo|ualswNek|-

cynecu 6 03 | 0,60 | 0,90 | 105 | 150 | 190 | 2,10 2,50
IECKHU 7 0,6 080 | 1,25 | 1,35 | 1,70 | 250 | 3,80 4,05
HECKU 8 055 | 1,30 | 155 | 205 | 220 | 245 | 2,85 3,30
TJIMHBI 9 03 | 045 | 055 | 065 | 0,75 | 0,80 | 0,85 0,95

[IpuMedanus: 1) IIOTHOCTE BceX TpyHTOB o = 2-10° kr/m°;
2) xosdpdunuent IlyaccoHa 4 MPUHUMAIOT sl TECKOB W Cymecei
£=0,30, mis cyrmakoB =0,35, s rowH 1=0,42.

3ATAYA Ne7

Ha puc. 3 mpencraBieHsl pe3yabTaThl CTATHYECKOTO 30HIUPOBAHUS 30HIOM
auaMeTpoM 36 MM C pErucTpauuerd yJIEJIbHOrO CONPOTHBIEHUS TPYHTa MOJ
KOHYCOM 30H/1a (| ¥ CONPOTUBJICHHUS TPyHTa M0 OOKOBO# moBepxHOCTH 30Ha f. B
npejenax 3aJaHHbIX JIUTOJIOTHYECKUX CJIOEB Mo BapuaHTy (Tabi. 20) onpenenure
cpenHee 3HaueHWe (3 ¥ f3 ¥ TpoM3BenMTE OIECHKY CICAYIOIIMX MOKa3aTesei
IPYHTOB: Ui MECKOB — YTrOJI BHYTPCHHETO TPEHHS ¢, MOAYib aedopmaiuu E,
IUIOTHOCTh CJIOKEHHUSI, /I TJIMHUCTBIX TPYHTOB — YroJl BHYTPCHHETO TPEHHS ¢,
yIeNbHOE CIICIUICHHE ¢, MOIYJIb JAedopMmariuu E U moka3aTeib TeKydecTH .

Omnpenenenrie  (QU3MKO-MEXAHUYECKUX  XAPAKTEPUCTUK TPYHTOB IO
pe3yJbTaTaM CTaTHYECKOTO 30HAMpoBaHus mpoussoautces mo [8], [5], [4].

Tabmuma 20
Bapnant Ne cnost Bapwnant Ne cnost Bapuant Ne crost
1 1,2,3 6 1,3,6 11 2,3,6
2 2,3,5 7 2,4,5 12 1,2,6
3 3,4,6 8 4,5,6 13 1,35
4 1,24 9 1,2,5 14 1,34
5 3,4,5 10 2,3,4 15 14,5
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a g © g s é’x ) % m§ : YaensHoe conpoTusneHne
2l EIS" Kpatkoe S o oHOa
SI= 82 € XaQ T rpyHTa KOHYyCy 30Hf
S35 TE| omcawe SERIRTEY g M
o5 ¥ o o 3
T® I8 r1opoRe! =70 8o 1 8 12 16 20
1 %“ lMoyuseHHO-pacTh- («/W
g |10 TenbHbIA Cnor 1 N 2
£ Mecok, menkui, | .- ™ D
2 |®=|20| manosnaxHsi, Sl 2 1
= OXenesHeHHbIA |- 1. . 3 s
CyrnmHoK nerkws, ///{ Q'
o nsineBarsid, ¢ 4 y
3 6‘: rYMyCHPOBAHHLIMA < L2
3 |35 | * npoxunkamm, 5 ? =
BNaXHbIA, C g { C?
BK/IIOYHEHNEM WEGHA % 2l 6 -
4 O
Mecok, cpenHedn |- . -| &
DEREE B
KpPynHOCTH, PN I Y
21 CIOANCTBINA, e 8 1 ‘Jl-/
BAAXHbIN CL e =
4 " N 1 @ —
3 % § 9 1> >
S CyrnnHoK cpegHwi, é ;
= | 3 1 |cBeTno«opnyHesbI, 10
' ManosRaxHiv \5
11
% 5 (]
2
12 ! R
munHa xupHas, ¢
5 |y penKuMH NPocnoamMn 13
| 3 3.0' necka = é \
r

01 02 03 04 05 06 0,7
Conporuenenne rpyHta no 6okoBoif
nosepxHocTn 30Hga f, MMa

Puc. 3. I'paduk cTatnyeckoro 30HJUPOBAHUS TPYHTOB ycTaHOBKOW C-979:
1 — q - ynempHOE CONPOTHBIICHHE TPYHTA IO KOHYCOM 30HJA;
2 - f — conporuBneHne rpyHTa no Mmydre TpeHus
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