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Fnasa 1

MHYKEHEPHO-TEOJIOTMMECKOE U3YYEHME
TPELLLMHOBATOCTH OPO4

SAQAYA 11

OLEHKA TPELLUMHOBATOCTH MPAMOPU3ICBAHHLIX M3BECTHAKOB

TpemuHOBaTOCTE MOHOKJIHHAJNBHO 3aJIeraloOUHX MPaMOpPH30BAH-
HBIX H3BECTHAKOB pPaHHEKAaMEHHOYrOJIbHOrO BO3pacTa B palioHe NMpoeK-
THPYEeMOH BBICOXKOHANOPHOH IJIOTHHBI HM3y4Yajach B IUTOJNBHAX 16 H
38, mpoiileHHBIX B JieBOM OOpPTy [OJHHBI, HMewouleii rayOuHy Gojee
500 M. 3amepnl 371eMeHTOB 3aJjieraHHsl, IIHPHHBI, IPOTSKEHHOCTH H
YaCTOTHl TPEUWHH BBINOJHSIHC
Ha  mjaomaakax (B CcreHkKax
IITOJBHH), PAacCIOJIOXKEHHBIX 110 :
AauHe Beipaborok. JlaHHbie 1o _ w38
TPELIHHOBATOCTH  H3BECTHSKOB
ceeflensl B Taba. 1.1 u 1.2, Teo-
JIOTHYECKOe CTPOeHHe yuacTKa 94 &
CTBOpPA TJIOTHHBI H PpacrnoJjoxe- s
HHe IUTOJIeH TMPHBOAHMTCSH Ha Y. &
puc. 1.1. ‘

B pesyabrate o6pa6oTku
JaHHBIX 10  TPEUIHHOBATOCTH
H3BEeCTHSAKOB TpebyeTcH:

1) cocraBuTh AasT KaXAOH 78
HITOJIbHH: a) JyueBble JHarpam- \>\ 2ds0 o
Mbl TPELUHUHOBATOCTH MO a3uMy- 16" :

TaMm NPOCTHPAHHSI C YY4eTOM VrI-

JIOB NaJleHHsl TPeUlWH, a TaKkKe Cowdr EZ12 [0 |2
HX T'€HeTHYeCKOro THlla, HIHPH-

Hbl H 4acToTel; 6) po3bl TpellH- Puc. 1.1. Cxemarnueckas reoJoruyec-
HOBATOCTH IO asuMyTaM 1npo- Kasi Kap1a AOJIHHBI y4acCTKa MJIOTHHBI:
— H3BECTHSKH MPaMOPH3OBaHHHE,

5—>0

75

50 100m

16| 4

CTHPpaHHSA TpPELUIHH C YYeTOM HX d

HH)KHEKaMeHHOYroJbHbe; 2 — TeKTo-
4aCTOTbl H T€HEeTHYEeCKOIro THNa, HHYCCKHE DAas3JOMB; J — SJeMeHTH
B) AHarpamMmy IUIOTHOCTH Tpe- 3ajeranusi nopoia; 4 — IUTONBHS H
mue no cmnocoby B. B. Cyxo- ee HOMep

PYUKHHA;

2) nmoacYuTaTh MO KaXKAOH HaGJI04ATeNLHOH MJOMIaJKe TPellHH-
HYI0 NMyCTOTHOCTb No cnocoby JI. M. Hefimutaar u no reodusnueckum

A2HHBIM ONEHHTH NMPOYHOCTh MOPOABI MO KO PENSHOHHOH MeTOAHKE
(npua. 4);



Ta6annga 1.1
XapakTepucTHKA TPELMHOBATOCTH H3BECTHSKOB HA STAJOHHBIX MJOMIAAKAX

OneMenTbl 3aserauns, tEaeno
Ne Bricoral ‘,’};",ﬁgﬁ’_‘ I'enetuyec- TPIA rpeiun | Ilapu- | ITpoTs-
WTONBHY, | WTONb-{pua pafmio- Onucanue nopoxg Kuil THI JIaHAOTO Ha, JKeH- | 3anosHHTeNb
NACUWA/KE | HH, M AeHust TPeLHH A3uMYT yroa HanpasJe- [\ 1073 | HoCcTb,
nagexus nagenns HHA M
16, 1 1.8 05 H3BECTHAKH CBeTJIO-cephie, TOJCTO- | HamjIacT. 328 66 2 6 4.8 | oTKpBITHIE
CJIOHCTBIE, KPYNHOKPHCTaMJIHUeCKHe, | TeKTOH. 59 60 8 15 1,5 »
MPaMOpH30BaHHble » 135 32 5 13 2,9 | xaabuur

2 15—20 | H3BeCTHAKH cepLie, cpelHeKPHCTaN- | HamJacT. 331 65 5 3 2,9 | oTKpbITHIE
JIHYeCKHe, MpaMopH30BaHHble, OHTY- | TEKTOH. 61 58 7 10 1,4 »
MHHO3HBIE » 85 80 5 18 1,6 »

» 142 27 5 6 1,2 | KajabiuT
» 130 66 2 10 2.7 »

3 29—35 | u3BeCTHSAKH cephle, CPelHeCJOHCTHIe, | HAmJIacT. 325 60 4 3 5,5 »
CPeAHEKPHCTA/IMUECKHEe, MPaMOPH- | TEKTOH. 58 57 2 5 1,2 | oTkpuiThIE
30BaHHble, GHTYMHHO3HLIE » 140 62 5 7 4,9 | KaabuuT

4 3843 | H3BeCTHAKH TEMHO-Cepble, KPHCTaJ- | TEKTOH. 327 59 2 2 4,7 »
JIHYeCK He, MpaMopH3oBaHHEe » 90 85 9 5 1,3 | oTKphiTHIE

» 148 35 7 6 2.4 | Kaabuur
» 120 73 5 3 4,1 »

5 70—76 | M3BECTHAKW TeMHO-cephle, TOHKOCJO- | HamacT. | 335 65 7 2 15,48 »
HCTHIe, MEJKOKpHCTaManyecKHe, OH- | TEKTOH. 60 61 8 6 1,1 | otkpoiThie
TYMHHO3HBIE » 95 72 9 2 1,3 | xaabuur

» 152 25 8 10 2,5 »

6 85—89 | M3BecTHAKM TeMHO-cephle, TOHKOCJO- | Hamjiacr. 325 62 6 2 3,7 »
HCTBIE, MEJKO-CPellHeKpHCTa/NIHYeC- | TEKTOH. 61 55 6 5 1,2 | oTKpuITHIE
KHe, GHTYMHHO3HLIE » 80 75 3 1 1.2 »

» 135 35 6 / 2,0 »
» 135 70 2 8 3,0 »




38, 8

10

11

12

13

97—100

12—17

33—38

45—51

66—72

97—102

W3BECTHSAIKH CBETJIO-CEPLie, TOJCTO-
CJIOHCTHIE, KPYNHOKPHCTAJJIHYECK He,
MPaMOPH30BaHHbIE

H3BECTHSIKH TEMHO-Cephie, Ccpelne-
KPHCTAJJIHYECKHE,  MPaMOPH30BaH-
HbIE

H3BECTHAKHM TeMHO-cepble, CpellHe-
KPHCTa/JIHUECKHe, CPe/HECJOHCThIE,
GHTYMHHO3HbBIE

H3BECTHAKH cepble, KPyNHOKPHCTAJ-
JIHYeCKHe, MPaMOPH30BaHHBIE

H3BECTHAKH TEMHO-Cepble,  CpejiHe-
KPHCTAVIHYECKHE, TOHKOCJOHCTHIE,
GHTYMHMHO3HBIE, MPaMOPH30BaHHBIE

H3BECTHAKH Cepble, CpeJlHeKpHCTal-
JIHYECKHe, CPeJlHEeTOHKOCJIOHCTHIE,
MPaMOpH30BaHHbLIC

H3BECTHAKH CBETJIO-CePhie, CpejHe-
KPHCTA/UIHUECKHEe, MPaMOpH30BaHHBIE

[Ipumeuanune. Teomoruueckuit mugexc nopos C,vg—n.

Hamacr.
TEKTOH.

Hanjaacr.
TEKTOH.
»

¥ ¥

330
100

230

820
9220

90
150

220
145

335,
325

95
230
130

340
230

145

225
80
140

62

65
65
75
31

55
22
65

42

65
25

60
85
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Ta6auma 1.2 3) cOCTaBHTh KapTy TpeLlHHO-
3uaueHus cKopocTeil pacnpoctpamenus  BATOCTH H3BECTHSIKOB JeBoro 6op-

NPOJIONBHBIX BOAH, MOJy4YeHHbie JLif tTa yueabss p. Hapwina B palioHe
HabmonarenbHoi MIOLAAKH MEeTOlIOM .
CTBOpPA MJIOTHHBI;
YAbTPA3BYKOBOTO MpoHINpoBany s
4) patb HHXKeHEepHO-reoJioruye-
CKOpOCTH pacrpocT- CKYIO OIIeHKY HanpaBJeHHA H HH-
Ne mabniofartenbrofli }
naomaki B wroase | PAHGoT TPOARTHIEX  7eHCHBHOCTH TPEIIMHOBATOCTH Mac-
g CHBA H3BECTHAKOB C TOYKH 3peHHS
1 4930 ee BJIHSIHHS Ha Ae(OpMHPYeMOCTb
2 5140 M TNPOYHOCTb OCHOBAHHS, YCTOHUH-
3 5740 BOCTb CKJIOHOB Ha y4acTKe IpH-
§ gigg MBIKaHHsI, (HJIbTPALHOHHEIE SBJe-
6 £450 HHUSI B 00XOA M MOA IJIOTHHOH; OT-
7 4630 METHTb CBfI3b OCHOBHBIX CHCTEM
8 4534 TPeLHH ¢ 3ajJieraHHeM TIOpoJ H
9 5450 pasJoMaMH.
10 5850
11 5530
12 4930
13 4630 3AAAYA 12

OUEHKA TPELWMHOBATOCTH
MACCHBA BA3AJIBTOB

[IpH npoBefeHHH HHXKEHEPHO-TEOJIOTHUECKOH CBEMKH B JOJHHE
peku ray6unoit 150 M B palioHe CTpOSILIEHCS TUIOTHHBI IOJYYEHHI
JlaHHbIE TIO TPEUMHOBATOCTH MACCHBA YETBEPTHYHBIX aH/e3HT00a3alb-
ToB (Taba. 1.3, 1.4).

B pesyabrare 00paborTkKH AAHHBIX [0 TPEIIHHOBATOCTH TNOPOA
Tpebyercs:

1) cocraBuTb AJIS KaxIoro oOHaXKeHHs: a) JiyueBbie AHArpaMMmbl
TPEIIHHOBATOCTH MO a3HMyTaM NPOCTHPaHHS C y4eTOM YIJIOB mnaje-
HHSl TPELHH, a TaKXe HX IeHeTHYeCKOro THIA, WHPHHBI H XapakTepa
3anoJgHeHus; 6) po3bl TPEIIMHOBATOCTH MO a3HMyTaM MNPOCTHPAHHSA
TPELIHH ¢ YYeTOM HX TFe€HSeTHYeCKOTro THMA; B) JHArpaMmy IVIOTHOCTH
Tpeuun no cnocoby B. B. Cyxopyukunajy

2) MOJACYMTATH HA KaKJAOM OOHaXKeHHWH TPEIIHHHYIO MyCTOTHOCTb
no crnocoby JI. M. Hefimrraar 1 no reopusHyeckKHM AAaHHBIM OLEHHTH
MPOYHOCTH MOPOA MO KOPPRJSUHOHHOH MeToAHKe (npui. 4);

- 3) cocTaBHTh KapTy 7TPEeUIHHOBATOCTH aHIe3HT00a3aJbTOB IMpPaBoO-
ro 60pTa AOJHHB DeKH B paioHE CTBOPA MJIOTHHDI,

4) naTh MHIXEHEPHO-TCOJIOTHYECKYIO OUEHKY HaNpaBJIeHHs H HHTEH-
CHBHOCTH TpPELIMHOBATOCTH MaccHBa 0a3ajbTOB C TOYKH 3peHHS ee
BIAMSIHHS Ha Ae(GOPMHPYEMOCTb H TPOYHOCTb OCHOBAHHS, YCTOHYH-
BOCTb CKJOHA4 Ha ydYyacTKe NMPHMBIKAHHA H (QHAbTPALHOHHBIE SBJIEHHS
B 00xoj naoTuHH (puc. 1.2).



Ta6nuna 1.3
XapakTepucTUKa TpeuMHOBATOCTH SY3HBHBIX NMOPOJA HA STAJOHHBIX TUIOWAAKAX

Ne DIeMEHTH! 33J€eTa-
O6HAXKEeHNA; HHS, I'Pajg I pu- I1pors-
ngfg:&g:'" Onucarne NOPOA s ,,’:,‘f;‘;. 3anonuKTeND
H3MEpenns asEMyT | yroa ma- M- 10 M
Tpeulnd, M*? najgeHust JAEHHA
1; 4 ape3uTo6a3aIbTH OJUBH- 248 60 1 0,4 | oTKpHITHIE
HOBBlE, Cephle, INIOTHOTO 240 76 1 0,6 »
CJIOKEHHSI, KpPEenKue, €O 245 80 1 0,5 »
¢TOJI64aTOH OTAENLHOCTHIO 257 60 3 Q.7 »
260 = 4 0,9 »
165 5 ] 70 B »
163 80 30 0,5 »
155 75 25 0,7 »
170 85 20 0,9 »
152 85 10 1,0 »
168 80 27 0,8 | ranHHCTHIA
150 89 100 0,4 »
236 anHe3nTo6a3abThl CBETJIO- 255 70 1 0,8 | oTkpriTHIE
cepuie, MeJIKOKPHCTaJH- 250 65 1 1,0 »
yeckHe, ¢ MEJKHMH Topa- 265 85 1 1,0 »
MH; 06pPa3yicT BePTHKalb- 252 80 3 0,9 »
Hyl0  TOJCTOCTOAGUATYIO 172 18 1 2,8 | raHEMCTHIA
OTAE/ILHOCTD 148 81 1 2.7 »
175 88 1 2,8 | OTKpHITHIE
167 80 1 0,2 »
177 90 3 0,8 »
158 80 1 0,9 »
153 80 5 0,4 »
160 85 8 1,5 | rausucTHIH
4; 4 aBvje3nTobas3a bThi, OJIHBH- 135 70 1 2,1 | oTkpbiThie
HOBBIE, CePLe, ILIOTHBIE, 140 85 1 151 »
Kpenkue 108 75 3 2.1 »
125 75 5 2,0 »
127 75 1 2,3 »
118 55 % 2,5 »
130 66 3 2,4 »
115 75 2 2,0 »
110 82 2 1,4 »
112 65 4 5T »
210 80 14 1,56 »
208 75 1 1,4 »
215 82 5 157 »
212 78 10 2.1 »
205 81 2 1,2 »
3; 4 6asanbThi, CHJILHOBBIBETPE- 120 87 30 1,0 | cyrauHoK
Jble, TPemHHOBATHIE, Mec- 122 89 25 1,4 »
TaMH Pa3GHTEE HA OTHEJb- 128 83 40 0,2 »
Hble I'JbIOBl. [ToBepxHOCTH 132 76 30 12 »
TPeLHH H3BEJEHBI, MOKPHI- 138 76 2 2,0 »
Thl TJIHHHCTBIMH HaJeTaMH 134 67 10 0,8 »
124 68 10 1,0 »
210 88 28 1,7 | cyranHok ¢
meGeHKoi
215 89 3 2,4 | To Xe
213 89 32 1,3 »




IIpodoaxcenue Taba. 1.3

Ne J/IeMeHTH 3anera-
obHaxeins; HHSA, Tpajg IInpu- ITpors-
PRt Onucagse 10 Ha o]
NJOMEIKH POR "‘3 HOCTBD, 3anonnuTeNb
H3MEpeHHs v3umyt | yroa ma- | M-10 M-
Tpeumu, M? DAACHHSA ACHus
b6 6asanbThl cepble, TPEmLH- 195 89 40 1,6 | cyrauHoK
HOBaThle, C TNpPaBWILHOMN 185 89 5 1,8 »
cTo/I6YaTON OTAEIBHOCTHIO 188 - 88 8 1,9 »
182 88 40 1.1 »
190 88 75 1,8 »
235 87 7 1,5 »
222 89 100 1,6 | cyraMHOK ¢
mebeHKoH
220 77 5 1,4 | oTKpbITHIE
230 72 1 2.1 »
238 85 1 1.7 »
227 86 3 1,2 »

Npumeuanusa. 1. leosornueckut nngekc nopox PQ. 2. Iesernueckuit THN

TPEIHH — TPellHHbl OCTbIBAHHA.

Macwmad r
25 0 25 50 75m
Ll 1 J J

r

s [a5]2

Puc. 1.2. Cxemaruyeckas reoJorrye-

cKasi KapTa ydacTka CTBOpa IJIOTHHBIL

I — anaesnTo6a3anbTH YETBEPTHUHGIE;
2 — obHaxKeHHE H €ro HoMmep

10

Ta6bauna 1.4

3HaueHHa CKopocTe#
pacnpocTPaHEeHUs NPOJOJAbHBIX
BOJIH, TIOJYYEHHBIE JJsI KaXJ10ro
O0HaXeHUS] MeTONCM
YIbTPa3BYKOBOro npouaMpoBanHus

CkopocTH pac-
NPoCTPaHEHUS
MPOJAOJILHBIX BOJH
vp, M/c

Ne ofuaxkegus

4900
6000
4300
5550
4650

QL O -




SAAAYA 13

OLIEHKA TPELLMHOBATOCTHM MACCHBA U3BECTHAKOB

IIpu npoBeaeHHH HHXKEHEPHO-TEOJIOTHUECKOH CBHEMKH B pafioHe
NPOEKTHPYEMOH BBLICOKOHANOPHOH IVIOTHHLI OblJ1a H3yYyeHA TPEIIHHO-
BAaTOCTb HHXXKHEKAMEHHOYIOJbHBIX M3BECTHSKOB, 3ajerammux B 06op-
Tax JoJHHB ray6uHoi 350 M (puc. 1.3). [[aHHBIe MO TPEUIHHOBATOCTH
H3BECTHAKOB cBeJeHn B Taba. 1.5 u 1.6.

B pesyabrate 06pabGoTkKH AaH-
s HBIX N0 TPELUHHOBATOCTH H3BECT-
HAKOB 1pebyeTcs:

1) cocraButh Aas Kaxuaoro o6-
HaXKeHHA: a) JyueBble AHArpaMMbl
TPEUIHHOBATOCTH IO  a3UMyTaMm
NPOCTHPAHHS € Y4Y€TOM YIJOB TNa-
JIeHHs TpeIlHH, a TaKXe HX reHe-
THYECKOrO THIA, IUMPHHBL H Xapak-
Tepa 3anosiHeHHsi; 0) po3bl TpeLlH-
HOBAaTOCTH II0 a3HMYyTaM IMPOCTH-

Ta6aunma 1.5

3HaueHust CKopocTeli
PacIpoCTPaHEHUS NPOAOAbHBIX
BOJIH, MOJIYYEHHbIE ISl KaXaoro
O0HaXKEHHS! METOJIOM
YJAbTPasBykosoro npoduianpoBaHus

[B2d7 [es~]2 [arr]s n | Ompe Remens
obuaxenns BOJN U, M/C
Puc. 1.3. Cxemaruueckass reoJioruue-
CKag KapTa ydyacTKa CTBOpP2 IJIOTHHH: 11 5600
I — H3BeCTHSKH TypHeficKOro sipyca; 12 5350
2 — 3]IeMeHTHl 3aJleraHusi NOpof; 3 —— 13 4500
OoOHaXKeHHe H ero HoMep 14 5350

paHHs TPEIHH ¢ Yy4eTOM HX TeHeTHYeCKOro THNA; B) AHAarpaMmy
IVIOTHOCTH TpeluH no crnocoby B. B. Cyxopyukuna;

2) NOJACYHTATH HA KAa)JA0M OOGHAXKEHHH TPEUIMHHYIO NMyCTOTHOCThH
no cnocoby JI. M. Heftmraar u no reo¢H3iuecKHM AaHHBIM OLEHHTH
NPOYHOCTh MOPOA MO KOPPEJASUHOHHOI MeTOAUKe (mpuJ. 4);

3) COCTaBHTh KapTy TPELIHHOBATOCTH H3BECTHSKOB NpaBoro 6op-
Ta yulenabs p. UnpyHka B paiioHe CTBOpa NJIOTHHBHI;

4) AaTb HHIKEHEPHO-PEOJIOTHYECKYIO OIEHKY HANpaBJeHHS H HH-
TEHCHBHOCTH TPELIHHOBATOCTH MAaccHBa HHXXHEKaMEHNOYroJbHBIX H3-
BECTHAKOB C TOYKH 3peHHs ee BAMSHHS Ha AedOpMHPYyeMOCTb H NpOY-
HOCTb OCHOBAaHHS, YCTOHYHBOCTb CKJOHA Ha Yy4yacTKe NPHMBIKAHHSA H
GuIbTpalHOHHBIE SIBJEHHS B OOXOA NJOTHHLI; OTMETHTh CBSI3b Ha-
NpaBJ/IeHHs] TPEUIHHOBATOCTH C 3aJieraHHeM MOPOA.

11



Ta6auuga 1.6
XapaxkTepucTHKa TPEIHHOBATOCTH M3BECTHAKOB HA STAJOHHBLIX NJOMIAAKAX

odna?:emn DJIeMeHTH 3a- i
Tenernuec: Jieranus, rpang i porsa-
n?:?&':ﬁ:u Onucanue Nopox KHit THTT mug. H):f:,; 3anoanuTesns
HIMepeHus Tpewi | a3UMyT| Yroa |, 1078 f oy
TpeuyH, M* nane- | nage-
HHA HHA
11; 6 H3BECTHAKH cepble, | HAMaacT. 250.,* 18 75 2,0 | rapGoHaTHO-
C TNOBEPXHOCTH BHI- TIHHHCTHIH
BeTpeJble, TPelmHHO- 266 24 25 2,0 »
BaThle 255 20 20 2,0 »
246 18 15 2,0 »
100 76 1 0,7 »
103 80 3 0,7 »
107 78 2 0,5 | xaapbuut
102 69 1 0,5 »
110 66 b g M »
112 66 4 2,2 »
105 62 5 159 »
115 60 7 0,8 »
119 75 10 1,6 | xapGonaTHO-
TJIHHHCTHIH
12; 4 H3BECTHSIKH  cepble, » 262 30 17 W »
C TIOBEPXHOCTH BhI- 252 34 3 2D »
BeTpejble, pasbHTHIE 258 25 2 2,6 »
TPemHHaMH B pas- 230 32 | 2,0 »
JHYHBIX  HanpasJe- 232 38 25 2,0 | xaapnur
HHUSX 260 34 5 0,7 »
124 34 3 1,7 »
127 68 1 T »
136 68 2 2,5 »
133 40 4 2,0 | xap6onaTtHO-
121 48 4 1,9 | rausHCTHI#
134 52 5 1,2 | ravHKHCTHIR
13; b H3BECTHAKH  TEMHO- » 210 68 70 0,2 | xap6oHaTHO-
cepble, C MOBEPXHOC- 202 60 12 1,1 | raudHCTHIH
TH BHIBETPeJIbe, Tpe- 220 63 5 2,0 »
LIHHOBATHIE 213 58 7 2,0 »
198 68 17 2,0 »
194 64 7 2,0 »
206 74 30 2,1 »
196 70 28 2,1 »
KjHBaX 154 58 4 2,0 »
165 52 5 1,3 »
173 52 20 0,2 »
160 72 5 12 »
175 56 1 1,5 »
156 62 2 2,3 »
169 68 1 1,6 | xalXbuur
Hamwiacr. 195 82 50 2,0 | xapGoHaTHO-
TJIHHHCTBIH
14; 4 | H3BeCTHAKH MaccHB- 215 68 7 2,0 »
Hble cepoBaTO-cHpe- 190 83 15 157 »
HEBOTO LBeTa, pas- 188 54 1 0,4 | »
GHTHI TPeH|HHAMH 203 65 5 0,5 »
KauBax 145 50 1 0,8 »
162 54 3 0,5 »
179 76 1 0,4 »

[Mpumeuanne. leonornvecknit unaekc nopox C;t.

12




SAAAYA 14

OUEHKA TPELWMHOBATOCTU BAP3OBCKOrO rPAHMTHOTO MACCHBA

[Ipu mpoBefeHHH HHIKEHEPHO-TEOJIOTHYECKHX HCCAeN0BaHHi

06-

BAJIbHO-OMOJI3HEBOT0 y4yacTKa B TPAaHHTHOM MaccHBe B TaJUKHKHCTaHe
Obljia M3yuYeHa TPEUMHOBATOCTE IIOPOA C MOMOIIBI0 MaJjodopMaTHOH
¢oToKamMepsl Ha THMHYHBIX IJIOHIaJKaxX, BHIOPAHHLIX B Pas3HBIX Yac-
TAX ONOJA3HeBoro ckjaoHa (puc. 1.4). Iloacuer TpemwH u H3MepeHHE
X IIHPUHBI H JJHHBl BHINOJHS/IHCH Ha cTepeoaBTorpade; JAaHHBIE IO

HHUM npuBejeHn B Taba. 1.7.

B pesyibrate 06paboTKH JaHHBIX IO

TpebyeTcs:

TPEHIHHOBATOCTH IIOPOA

1) cocTtaBuTh AJsi KaXKAOW IJIOLIALAKH: a) JyueBble KPYroBbie JAHa-
rpaMMbl TPEIIHHOBATOCTH C HAHECEHHEM Ha Hee TreHETHYECKHUX THIIOB,
[IHDHHBI, 3aI0JHUTES] H OOGBOJHEHHOCTH TpeUlHH; 06) po3bl-gAHArpam-

Mbl TNPOCTHPAHHH TPeIIHH pasibIX
reHeTHYeCKUX THIIOB; B) JAHarpam-
My TJIOTHOCTH TpPeIHH 1o cnocoby
B. B. CyxopyukuHa;

2) nojacydTaTh N0  KaxJo#H
njaomanke Ko3p@HUHEHT Tpeudn-
HOH MyCTOTHOCTH MO  cnocoly
JI. . Heiltmuranr;

3) COCTABHTb KapTy TpPeUIHHO-
BaTOCTH TpPAaHHTOB B Macurabe
1:10000 u oueHuTb pPOJb TPEIILH-
HOBATOCTH I'PDaHHTOB B (hOpMHpOBA-
HHH OINOJI3HEH H OCHINeH.

Puc. 1.4, T'eosoruyeckas cxema ydacr-
Ka.
Ornoxennsi: I — cOBpeMeHHHe aJ-
JIOBHaAbHbEe, 2 -— BepXHEYeTBepTHY-
Hbl€ — COBDPEMEHHHIE  OMNOJI3HEBHIE,
3 — cpenHe-BepXHeYeTBEPTHUHHE Je-
JIOBHA/MbHO-OCHINHBE, 4 — COBpPEMeH-
Hble 06BaJbHO-OCHIMHbIE, § — TpaHH-
TH H TPaHOAMOPHTH, 6 -— TEKTOHH-
YeCKHH paspuiB WHPHHOH 10 50 M,
OMOJIOXKEHHBI B TroJioueHe; 7 — MJO-
Ulagka 3amepa TPEUIHHB H ee HOMep;
8 — wTOMBHA H ee HOMEp
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Ta6aunma 1.7

XapakTepucTHKa TPEUHHOBATOCTH FPaHHTOB HA STAJNOHHLIX niomankax

SJeMeHTh z. g
sanerd
- man | E| 2| 8|32
0 ] o = o
el rwﬂf;:ﬁm? =t & g : g §§ 3anonuutenb | ITpumeuatne
we s, Mt eE| & |o| E| £ | 8B
5| s5<|8| 5| 2| 28
- it} = = =
Qe | »E| T 5 el &8
I; 60 | ocTHIBAHHSA 350 | 8 | 3 8 1,5 | KBapieBbli
» 5181 2 6 | 2,2 | kap6oraTHO- | 3aNOJIHHTEb
TJIMHHCTBIH H3MeHEeH
npoueccaMH
BLIBETPHBa-
HHA
» 250 | 25 | 4 4,5 0,8 | xsopuToBHIi
rexToHHyeckne | 310 | 40 | 2 3,2| 0,3 | rIHHHCTHIH,
OXKeJIe3HeH-
HbLT
» 30| 64| 4 6,5 1,2 [T0 Xe TO XKe
» 130 | 50 | 3 6 | 2,5 | ApecssiHO-
. - <. | PAMHHCTHIH
OCTHIBAHHUS 126 | 75 | 4 ' 5 | 1,5 |kBapuessiit
rekTonmueckue | 190 | 85 | 7 3,8| 1,0 | xmopurosblii
II; 180 | ocTbiBaHHA 385 | 80| 8 10 | 2,5 | xap6osaTHO- »
TJIHHHCTBIN
nepBHYHbIe 110 | 70 | 4 6,5 2,4 | xa0pHTOBbIil
texToHHueckue | 20| 25| 2 4,2 1,2 | kBapuesblit
OCTHIBAaHHSI 360 | 85 |10 3,5] 0,5 »
rektonnueckue | 140 | 55 | 4 4,0| 0,8 | rauHHCTHLT 3ATIOJIHHTENb
BMBITBIH
» 190 | 60 | 6 2,7| 0,4 | xnopuToBbBI
OCTbIBAHHS 245 | 30| 5 3,8/ 0,8 »
rexToHHueckne | 280 | 65 [ 3 2,5| 1,7 | xBapueBsli
» 50| 75 |12 4,8 1,5 | kap6oHaTHO-
TJIHHHCTLIA,
PBIXABIH
11I; 145 | ocThiBaHHSA 360 | 82 | 7 KBapleBbIil
» 365 | 80| 3 JiPecBsiHO-
TVIMHHCTHIH,
PLIXJIBI
TEKTOHHUECK He 3530 4 XJIOPHTOBBII
» 125 | 60 | 6 KBapLesblil
» 160 | 40 | 5 »
» 265 | 58 | 3 XJIOPHTOBBIIT
» 62 | 70| 6 TJIHHHCTHIH,
0XKeJIe3HeH-
HBI
OCTHIBAaHHA 1156 | 75 KapOOHATHO- | 3aNOJHATENL
TJIHHUCTHI J3MeHeH
nponeccaMu
BLIBETPHBA-
HUd
rexToRnYeckHe | 260 | 20 3,2| 0,8 | xmOpHTOBHIH
» 40 | 75 4,5| 1,8 | rauuHCTHIL, | TO XKe

PHIXJIBIH




BAA0AYA 1S5
OUEHKA TPELLMHOBATOCTH FPAHWMTOTHEACOBOIO MACCHBA

[Tpu HMHKEHEPHO-TeOJOrHYecKoli CheMKe B PAHOHE MECTOPOMKACHHS

(puc. 1.5) usyueHa TpPEUIHHOBATOCTb

rpaHUTOTHEHCOBOrO MacCHBA.

W3yuenne NpoBOAHJIOCH B OOHAXKEHHSIX H C OMOIIBIO YJIbTPa3BYKOBO-
ro Kaporaxa CKBaXkKHH. JlaHHBIe IO TPEIHHOBATOCTH IPaHHTOTHEHCOB

cBeaeHsl B Taba. 1.8.

B pesyabsrate o6paboTku JaH-
HBIX 1O TPELIHHOBATOCTH TpaHH-
TOrHeicoB Tpebyerc4:

1) cocraBuTh AJs KamKaoro o0-
HaXkeHwus: a) JyueBble JHarpam-
Mbl; 6) poO3Bl TPEUIHHOBATOCTH IO
a3HMYTaM IPOCTHPAHHUS;

2) nas Bcero MaccHBa COCTa-
BHTh AHArpaMMmy IJIOTHOCTH Tpe-
LWHH (Mo as3uMyTaM nNajeHus) Mo
cnocoby B. B. Cyxopyukuua;

3) onpeaeauTh MO KaXKA0H Ha-
OuroparesbHoll  muaomanake KkKoad-
GHUIHEHT TpPeLIHHHOH NYCTOTHOCTH:
a) no cnocoby JI. Y. Heitranr;
6) no pesyabrataM YJAbTpPa3BYKoO-
Boro xaporaxa ckBaxuu CB-2
(raba. 1.9) nmo cdopmyne (nmpua.
4); B) oueHHTh GJOYHOCTH MO CHO-
coby M. B. Pana;

4) cOoCTaBHTb KapTy TpeIIHHO-
BATOCTH HCCJAEAYeMOro paiona, or-
pa3uB HHTEHCHBHOCTh TPELIHHOBA-
TOCTH 1O IVIOIIAAH H HampasJe-
'HHE OCHOBHBIX CHCTEeM TpeLIHH;

5) onpenpenuts ynpyrue (Eg) u
npouHocTHbie (R.) XapaKTepHCTH-
KH  MaccHBa  KOPpeJslHOHHBIM
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Puc. 15. CxemarHueckas TIeoJlOrHue-
CKas KapTa paiioHa MEeCTOPOXKAEeHHA:
1 — rpaHutsl; 2 — rHefcH; 3 — TeK-
TOHHYECKHEe HapylueHHsi; 4 — 3JeMeH-
TH 3ajeranisi; § — KOHTYPH IOJe3-
HOTO HCKOnaeMmoro; 6 — cKBaXHHa, B
KOTOPOH  1DOBE/eH  YJIbTPasByKOBOH
Kaporax; 7 — IVIONIaJAKH H3y4YeHHS
TPEIHHOBATOCTH

cnoco6om, uenogab3yst ¢opMmyast (npui. 4); NocTpouTh rpadHKH 3aBH-
cumocty npoyHoctH R.=f(K:p) um Moayas ynpyrocth Eg=f(K:p) or
KO3 (HIHeHTa TPEeUHHHOH NycTOTHOCTH Kip H OLEHHTH CTeNeHb
BIHSHHSI TPELIMHOBATOCTH Ha NPOYHOCTHBIE M YNPYrHe XapaKTepHCTH-
KH MacCHBa;

6) naTb HHXKEHEPHO-TeOJIOTHYECKYI0 OIEHKY TPEUIHHOBATOCTH C
TOYKH 3pEHHS MPOXOAKH NOA3EMHHIX BHIPaboTOK Ha ruybune 80 wM;

OTMETHTb CB5I3b OCHOBHBIX CHCTEM TPEIIHH C 3aJIeraHueM TopoA H
TEKTOHHYECKHMH HapYUIEHHSIMH,

15
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Ta6auma 1.8
XapaxkTepHCTHKA TPENHHOBATOCTH IPAHHTOrHENCOBLIX NOPOJ HA STANOHHBIX MIOMANKAX

o Ne DneMerThl 3aJIeraHus, "
HAMKEHHS; ¢ rpag accTosIHAE o
n?,aoﬁf::" Onucanue nopoax rggél:x:; reae’r;:;;cnl;:ﬂ bl u::ﬁﬁyn;gﬁgl; : nﬂf‘;gf: L *elgioc'l'b. 3anondurens
H3MEpeHHs HEJIEKC asuMyT yroa CHCTeMbI, M M
TPEUIHH, M2 NAACHAsA nagequs
21; 2 | 6HOTHTOBHE THEHCH, MeJ- PR, TeKTOHHYECK He 25 65 0,05 4 2,2 MHJIOHHT,
KOXPHCTANTHYECKHE, HH- XJI0PUT
TEHCHBHO TPEHIHHOBATHIE, » 30 65 0,05 4 2,2 TO XKe
MHJIOHHTH3HPOBAHHEIE » 30 60 0,05 4 2.2 »
» 25 65 0,05 4 2,2 »
» 20 60 0,05 4 2.2 »
» 15 65 0,05 4 2,2 »
» 20 67 0,05 4 2.2 »
» 25 60 0,05 4 Z:2 »
» 10 65 0,05 4 2.2 »
» 15 60 0,05 4 2,2 »
» 20 65 0,05 4 2,0 »
» 15 65 0,05 4 2,0 »
» 20 65 0,05 4 2,0 »
» 22 65 0,05 4 2,0 »
» 15 60 0,05 4 2,0 »
NnepBHYHLIE  OT- 150 25 0,1 4 0,6 OTKPBITHIE
JeJTbHOCTH
yYPR; | TekTOHHYECK He 10 60 0,8 5 2,0 XJOPUT
fePBHYHBIE  OT- 150 20 0,1 4 0,7 OTKPBLITHIE
JIeJIbHOCTH 140 22 0,1 4 0,7 »
TO XKe 140 25 0,1 4 0,5 »
» 140 20 0,1 4 0,6 »
» 140 20 0,1 4 0,6 »
» 190 80 0,2 4 0,21 »
» 205 88 0,2 4 0,21 »
» 195 88 0,25 4 0,45 »
» 197 80 0,1 4 0,40 »
» 200 80 0,2 4 0,45 »




A

Ilpodoaxcenue raGa. 1.8

Ne DyIeMeHThl 3aJIeraHus, p
OGHAXKEHN ; § rpag acCTOSIHHE Ioots-
Dokt Onscasué nopon Qe | Poermueces e Mo non | "PHEL, | enocts, | 3anommmems
H3MepeHHs HHJICKC A3UMYT yrou CHCTEMBI, M -
TPEUHH, M? najeHus NageHA A
21; 2 | Guornrosbie rmefice, Mea- | yPR,  [TeKrToHHuecKue 310 80 0,2 4 0,21 | otkpbiThE
KOKpHCTAJI/IMUeCKHE,  HH- NEPBHYHBIE  OT- 305 15 0,3 4 0,21 »
TEHCHBHO TPEIIHHOBATHIE, JeJBHOCTH 300 75 0,2 4 0,8 »
MHJIOHHTH3H POBAHHEIE
2232 GHOTHTOBBIE THEHCHI, MeJ- PR, |TexTomHuYecKue 10 60 0,1 4 2 MIJIOHHT,
KOKPHCTAJJIHYECK He, CHJlb- » 20 60 0,1 4 2 XJIOPHUT
HOTPeLlHHOBAThIE » 22 60 0,1 4 2 TO XKe
» 25 60 0,1 4 2 »
» 20 62 0,1 4 2 »
» 15 60 0,1 4 2 »
» 10 62 0,1 4 2 »
» 15 65 0,1 4 2 »
» 15 60 0,1 4 2 »
» 10 60 0,1 4 2 »
PR, [nepBuunble oOT- 135 60 0,2 4 0,8 OTKPHITHIE
Je/IbHOCTH 145 75 0,2 4 0,8 »
TO XKe 140 60 0,2 4 0,8 »
» 145 70 0,2 4 0,8 »
» 295 55 0,3 4 0,8 »
» 290 60 0,3 4 0,8 »
» 300 55 0,3 4 0,8 »
» 295 50 0,3 4 0,8 »
» 300 60 0,3 4 0,8 »
» 200 80 0,15 4 102 »
» 210 85 0,15 4 1.2 »
» 210 80 0,15 4 1,2 »
» 205 75 0,15 4 1,2 »
23; 3 | rpanntet MukpokamuHOBbie, | YPR, [nepeuunbie oT- 155 85 0,5 0,4 1,5 »
CPe/iHe-KPYNHOKPHCTA I H- JIeJILHOCTH 145 80 0,5 0,4 2,0 »
yecKk e TO XKe 140 85 0,3 0,4 1,3 »




o

Ipodosxcenue raba. 1.8

” Ne DNeMenThl 3uJieranns, &
HAMKEeHHS ; . rpap AcCTOAHHE e
ngm:}::u Onucaune nopoja I‘:gg?;; I‘ene-r:;:&::ﬁ i’ “,f;',;{‘,ﬁ:ﬁf,‘;‘,{’ ] u:_q;:-l-'sa' )xg&oc'rb. 3anonHATEND
H3MepeHus! REpenC a3UMYT yroa CHCTEMBI, M -
TpelHH, M2 NAapeHun nageHus
23; 3 | rpaHHTH MHKPOKJHHOBEE, yPR, |neppuunbie OT- 140 87 0,3 0,4 1,5 OTKPHITEIE
cpe/iHe-KPynHOKPHCTaLIH- JeJILHOCTH 145 85 0,5 0,4 1,8 »
YyecKHe TO XKe 150 80 0,5 0,4 1,5 »
» 230 60 0,8 5 1,0 »
» 235 50 0,8 5 1,0 »
» 230 55 0,8 5 1,0 »
» 280 10 0,8 4 1,5 »
» 275 10 1,0 4 1,8 »
» 285 10 0,8 4 1,5 »
PR, TEKTOHHUECK He 15 60 0,8 5 2.2 XJIOPHT
» 20 60 0,8 5 2,2 »
24; 2,5| ruefict  rpaHar-GHOTHTO- PR, |nepBuunbie 01- 160 78 0,4 5 2,3 OTKPbITHIE
Bble, MEJKOKpPHCTaJIJIHYeC- JIeJLHOCTH 155 75 0,4 5 2.2 »
KHe, caaboTpemHHoBaThIe TO ke 160 75 0,4 5 2.5 »
» 150 70 0,4 5 2.1 »
» 155 70 0,4 5 2,3 »
» 150 75 0,4 5 2,3 »
» 110 65 0,8 5 1,2 »
» 115 63 0,8 5 1,3 »
» 110 60 0,8 5 1,2 »
» 295 65 1,0 5 0,7 »
» 290 60 1,0 5 0,7 »
» 300 70 0,9 5 0,7 »
TEeKTOHHYECK HE 20 60 ) e 5 2.5 XJIOPHT
» 10 60 152 5 2,5 »




Ta6auma 1.9

PesysbTaThl Y/AbTPa3ByKOBOrO Kaporamka ckpaxunni CB-2

Wsrrepsan | % e et 3

rayGun, M | BRIXOA2 CocTaB nopon TIPOAOBRBIX

Kepua BOJIR Up, M/C
0—5 40 | rHeiichl GHOTHTOBBIE, MEJKOKPHCTAJIHU- 4500
5—10 35 yecKHe, CpelHeTpeLiHHOBAThIe 4300
10—15 30 THelicbt OHOTHTOBLIE, CHJILHOTPEIIHHOBA- 4200
15—20 30 | Toie ¢ GOJNBLIHM KOJHYECTBOM 3epPKal 4000
20—30 28 | CKOJbIKEHHS 3500
30—40 30 4000
40—50 30 4200
50—60 50 | rueiicsl GHOTHTOBBIE CPeAHEeTPeIlHHOBATHIE 4500
60—70 60 4700
70—80 70 4800
80—90 80 | rueficet GHOTHT-pOrosooGMAHKOBbIE | cJia- 5000
90—100 | 89 | Gorpem HHOBATHIE 5300

SAOAYA 1.6

OLUEHKA TPELWMHOBATOCTH MACCHMBA BA3SAJIBTOB

[Ipu HHYKeHePHO-reoJIorHye-
CKHX HCCJEeAOBAHHAX Ha MecTo-
POXKAEHHH CyabpHAHBIX PyA (pHc.
1.6) m3yuena TpeLIMHOBATOCTb pY-
JoBMellalomKuX 0asalbTOB TPHACO-
Boro Bo3pacra. B ra6a. 1.10 npu-
BeJeHbl  JaHHble KapTHPOBaHHA
TPELIHHOBATOCTH Ha OOHAaKEHHSX,
a B Taba. 1.11 —B OypoBHIX CKBa-
JKHHAX 1O YJAbTPa3BYKOBOMY Ka-
poraxy.

B pesyabrare o6paboTkun nau-
HBIX 10 TpelHHOBATOCTH 06a3ab-
TOB Tpebyercs:

1) cocraBuTh AJsi Kaxaoro o6-
HaXKeHHsi: a) JyyeBble AHATPaMMBbI
TPEIIHHOBATOCTH IOPOJ MO a3uMy-
TAM IPOCTHPAHHS C YYETOM YIJIOB
MajieHuss TPEUlHH, HX TeHeTHYeCKO-
ro THNA, WHPHHBLI PAaCKPBITHS, CO-

CTaBa TPEUIHHHOTO 3alOJHHTEJS;
0) poO3bl TPEUHHOBATOCTH MO a3H-
MyTaM IPOCTHPAHHSI TPEUHH ¢
YUeTOM HX reHesuca; B) AHarpam-
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Puc. 1.6. Cxemartnueckast reojoruye-
CKas KapTa paifioHa MeCTOPOXKIEHHA:
1 — GasanbThl TpHacoBme; 2 — pe-
THOHAJBHBIH pasnoM; 8 — TEeKTOHHYE-
CKHe HapyuweHus; 4 — KOHTYpPH pPYA-
HOTO TeNa; § — 3JeMEeHTHl 3ajeraHHs;
6 — obOnaxenus; 7 — HHXKEHEPHO-
reoJloruyeckne ckpaxuHs ¢ Y3K

100 0
L 1
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XapakTepucTHKa TPEU{HHOBATOCTH 6a3anbTOB HA STAIOHHBIX MJOULAJKAX

Ta6aunma 1.10

No DNeMEHTHl S4JIeranns,
OBHAXKEHHST; ’ rpan Paccrosiune fipotn-
“gg:q:m Orificasine HOPOX r:::’;’;:&';‘; m:::t;ﬁyn’:lllﬁ-fm ”.1“_“1’(”’1‘3' JKEHHOCTD, || 3anonuuTens
HIMepeAns A3UMYT yrona CHCTEMbl, M M
TPeuIRH, Mm? naaeHus najesus
1543 6asanbThl  MOPQHPOBLIE, HHTEH- | TEKTOHHYECKHE 290 80 0,05 10 2.5 OTKPHITHIE
CHMBHO TPEHHOBATHIE » 295 82 0,05 10 2,5 »
» 300 80 0,05 10 2,0 »
» 290 70 0,05 10 2,0 »
» 305 75 0,05 10 2,0 »
» 310 80 0,2 10 2,0 KaJIbILHT
neppuyHble  OT- 185 85 0,2 6 1,2 OTKPBITHIE
JleJIbHOCTH 180 83 0,2 5 1,3 »
175 85 0,2 5 1,2 »
TO e 170 80 0,2 5 122 »
» 275 82 0,2 5 0,8 »
» 270 78 0,2 5 1,5 KaJIbIHT
» 272 80 0,2 5 1,0 »
» 265 80 0,2 5 1,0 »
» 45 15 0,5 5 2.2 KBapiL
» 43 18 0,5 5 2.2 OTKPHITHIE
» 47 15 0,5 5 2:2 »
» 35 15 0,5 5 2,5 »
2; 3 6asajnbThl TOPQUPOBLIE, CPelHE- | TEKTOHHYECKHEe 283 85 0,5 5 2,0 »
TPeLlHHOBATHIE » 280 80 0,5 5 2,0 »
» 285 82 0,5 5 2,0 »
» 273 80 0,5 5 2,0 »
nepBUUHBIE  OT- 20 68 0,5 5 152 »
JIeJIGHOCTH 25 70 0,5 5 1,2 »
» 30 65 0,5 5 1,0 »
TO XKe 130 60 0,8 5 2,0 »
» 120 68 0,5 5 1,8 »
» 110 65 0,7 5 1,3 »
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fpodoamenue Taba. 1.10

Ne

Di1eMEHTHl 3aJieranus,

obuaxeHnns; Foiisanioark rpag Pacgromme it Tpos-
n?xi?:h;:;:n Onucanne nopox THII TPEUHH mrﬂeaw A':’lzfioﬁ M‘f‘l’gi‘:‘;‘ ' | xeHnocrs, | 3anosHaTeab
H3MEepEHHs a3uMyT yron CHCTEMHl, M M
TPEIHHE, M? nageHus NajeHust
3; 2,26 6asanbThl  nopgHpoBble, cnaGo- | TEKTOHHYECKHe 290 85 0,5 ) 1,8 »
TPEIHHOBATHE » 280 80 0,5 5 1,4 »
» 275 80 0,5 5 1,4 »
» 240 85 0,7 5 1,2 KaJIbILHT
» 230 80 0,6 5 1,2 »
» 235 88 0,7 5 1,2 »
» 350 5 0,9 5 1,5 »
» 355 6 0,9 5 1,5 KBapIg
4; 3,6 GazaneThl NOPHPOBHIE, CPeAHe- » 290 80 0,5 5 1,0 OTKPHITHIE
156 TPelLHHOBATEIE » 295 82 0,5 5 1,6 »
» 300 80 0,5 5 1,6 »
» 110 50 0,5 5 1,5 »
» 115 45 0,5 5 1.3 »
» 105 45 0,5 o 1,3 »
NepBHYHLIE OT- 170 85 0,6 5 1,6 KaJbIIHT
JleJIbHOCTH 180 80 0,7 5 1,6 OTKPBITHIE
» 175 82 0,7 5 1,7 »
TO Ke 60 70 0,7 5 1,8 KBapi
» 50 75 0,8 5 1,8 OTKDHIThIE

ITpumeuanue. leonornsecknit uupekc nopoa T,.




My IJIoTHOcTH TpeluH no cnocoby B. B. Cyxopyukuna aas Bcero Ga-
34JIbTOBOIO MACCHEA;

2) paccyHTath: a) AJS KamxAoro oOHaxKeHHs KO3(hGHUIHEHT Tpe-
HIMHHOK nycToTHOCTH no cnocoby JI. M. Hefiuraar u no JAaHHBIM
yJAbTPa3ByKOBOr0 KapoTaxka CKBaKHHbI; 0) OLEHHTb OJIOYHOCTH Mac-
cHBa 1no opmyJse (npuaoxenue 4);

Ta6auuma 1.11
Pesyabrarbl yabTpassykoBoro kaporaxa cks. K3-15

o CkopocTh pac-

HuTtepsan 0 NPOCTPOHEHHR

rayGuH, M BBIXOd Cocras nopox NPOAOABLABIX

KeDH2 BOJIH vp. M/C
0—10 30 | GasanbTel TOPQHPOBBIE, CHJILHOTPE- 3800
10—20 22 | mHHOBaTHIE, BBIBETPEJIBIE 3700
20—30 30 | GasajbThl CHJIBHOTPEIHHOBATLIE, BbI- 3500
30—40 32 | BeTpeJsible ¢ MHOTOUHCJIEHHBIMH 3epPKa- 3700
40—50 40 | mamMH CKOJIbXKEHHS 4000
50—60 40 4200
60—70 50 | GasanbTel cpeAHeTpelnHHOBATHE, " He 4500
70—100 60 | BeBeTpeable; TPemMHBI C 3ePKaJaMH 4700
100—120 €60 | ckonbXKeHHS 4800
120—150 60 4900
150—200 70 4500

3) COCTaBHTh KapTy TPEILHHOBATOCTH HCCJAeAyeMoro pakoHa, OT-
pPa3HB HHTEHCHBHOCTb TPELIMHOBATOCTH MO TJIOLAAH M HalpaBJeHHE
OCHOBHBIX CHCTEM TDELIHH;

4) onpepenutb ynpyrue (Eg) u npouyHoctHeie (R.) Xxapakrepuc-
THKH MaccuBa 0a3ajbTOB KOPPEJISLHOHHBIM CHOCOOOM, HCIOJb3Ys
dopMyabl (npujoxkeHHe 4); NOCTPOHTh rpadUKH 3aBHCHMOCTH IpOY-
HocTH R.=f(Kyp) ¥ Monpyas ynpyroctd Eg=f(Kzp) oT Kosdpduunenra
TPeUlMHHON NMycTOTHOCTH Krp H OLIEHHTH CTENeHb BJHSHHA TpPELHHO-
BATOCTH HA TMPOYHOCTHBIE H YNpYrHe XapaKTepPHCTHKH MacCHBa;

5) AaTbh HHXKEHEPHO-TEOJIOTHUECKYI0 OLEHKY TPeL[HHOBATOCTH Mac-
cuBa 6a3aJbTOB AJS NPOXOAKH IIAXTHBIX CTBOJIOB H MOA3EMHBIX Bhl-
paboTOK (LIaxTHbIE CTBOJIBI pacroJiaraloTcsi K 3amajay OT perHoHajib-
HOTO pas/joma).

Niurteparypa

O6mas

Bapra A. A. Meroaudeckue PeKOMeHJAUHH MO H3YYCHHIO MEJKOil TPeIHHO-
BATOCTH CKaJbHBIX NOPOA NPH H3BICKAHHAX JJS THAPOTEXHHUYECKOTO CTPOHTEJLCTBA.
M, 1981.

Muxai#inon A. E. CrpyktypHass reojorusi H TreoJIOTHUECKOe KapTHPOBaHHE.
4-e wan. Y. 2, ra1. 12. Tpewnnsl B ropHeix moponax. M., 1984,

He#timrant JI. U, MMuporo M. A. MetoAn HHXeHEPHO-TEOJOTHYECKOTO
H3YYeHHS TPEIlHHOBATOCTH rOpHHIX mopoxa. M., 1969.
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Fnaea 2

M3YYEHUME OMON3HEW, OLLEHKA YCTOMYMBOCTHM CKIIOHOB
M BOPTOB KAPBEPOB; NMPOIrHO3 NEPEMOPMHUPOBAHMSA
BEPErOB BOLOXPAHMIIMLL

SAA0AYA 21

OBPABOTKA MHMEHEPHO-TEOJIOIMYECKMX MATEPUAJIOB
MO OMNON3HEBOMY CKJIIOHY p. BOJIMMK

[IpenBapHTEeJEHBIMH  HHXKEHEPHO-T€OJIOTHYECKHMH HCCJIeA0BaAHHSA-
MH, NpoBeAeHHBIMH Ha Boare B measix Bui6opa wmecra AJS PEYHOro
nopra mocjie CO3/aHHs BOJOXPaHHJHINA, MOJYYEHH CJAeAYIOIHEe HaH-
Hble, XapaKTepH3YIOllHe CKJOH: a) reoMopdoJiornueckasl cxema ydyacr-
kKa (puc. 2.1); 6) Tonorpaduyeckuii npoduab CKJIOHA OT ype3a peKu
no GpoBku (Taba. 2.1); B) onHCaHHE pa3pe30B CKBaXHH H WypdoB

Ta6auma 2.1

Tonorpagmueckne U reomMopdoJOrHyeckHe JaHHbie sl NOCTPOCHHS
MHMEHEPHO-TE0JOrHYECKOTO paspesa

P OTmeTka
Ne ACCTOsIHHE| nopepxHOC-

Touks | ©F YPe3d | 1y geman, OnNHCUHHE CKJIOHA 110 JBHHH Npodus

PexH, M M
1 0 43,10 ype3 pekH
2 8,0 44,80 CKB. I+
3 32,0 46,30 HHKHAA nojoras yacTb GeyeBHHKa
4 50,0 54,90 BEPXHAS yacThb GeueBHHKA
5 62,0 61,50 6poBKa HHKHel (NepBoii) OnoJyI3HeBOH CTYNeHH
6 67,0 62,10 OMNOJI3HEBAH CTYNEeHb
7 74,0 58,90 ONOJI3HEBAA 3anajlHHa
8 93,0 67,80 OCBHING TVIHHHCTO-IEeOHHCTas, AeHcTRyOmas
9 119,0 82,40 006HAXKEeHHLI OTKOC Haji HHMKHEH OnoJ3HeBOK
CTYNeHbIO; NMOPOJbl C MOBEPXHOCTH BhiBeTpe-
Jible
AeHCTBYIOUIMil OMOJI3eHb-CIUIBIB, CHOPMHPO-
10 129,5 85,10 BABIIHHCH B PaHee CMEIeHHBIX TMOPOAax; B
11 145,3 86,20 Touke 11 HaOmoJaerTcs MOUENKHHA, 3aJ0XKEH

12 163,0 90,40 wypd 2
13 163,37 92,80
14 -168,0 95,0 CTyNeHuaTas INMOBEPXHOCTb BePXHEUETBEPTHY-
15 187,0 97,0 HOT'O OMnoJI3HA-0JIOKA, NPHKPBITAS MaJoMOIL-
16 195,0 97,6 HBEIM JIeJTIOBHEM

17 200,0 97,9

18 206,5 101,0 - ycTyn 3-it ONOJI3HEBOM CTYNEHH, NPHKPLITHIR
19 226,90 110,10 JleJIIOBHEeM WJIH OOGHAXKEHHBIH

20 247,0 112,56 NOBEPXHOCTb 3-H OMNOJ3HEBOH CTYNEHH

21 { 285,0--1-113,60 CKB. 3

22 318,0 115,40

23 3291 119,30 JeTIOBHAJIbHBIN [IVIeH] HA CMEemEeHHLIX IOpo-
24 340,0 120,05 Jax; B Touke 23 sanoxed wypd 4

25 348,0 | 121510 OTKOC Ha/ll MNOBEPXHOCTBIO 3-H OnoJI3HEBOH

26 398,5 146,60 CTyNEHH; NMPHKPHIT OCHINBIO H JEMIOBHEM
27 444.,0 148,10 MOBEPXHOCTh APEBHEr0 AEJMIOBHAJBLHOTO CKJIOHA
28 470,0 | 149,0 CKB. 5
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Piic. 2.1, Teomopdosornyeckasi cxema ONoOJ3HEBOro y4acrxa:
] — BepxHeuYeTBePTHUHBIH JAENIOBHAJBHLIN CKJOH, 3afepPHOBAHHHI, 2 — HaA-
ONOJI3HEBOH OTKOC, NMPHUKPHTHIN OCHINBIO W JAesloBHeM; 3 — OPOBKH OTKOCOB;
onosi3HeBkle cryneHn: 4 — Oyrpucthie, 06pazoBaHHble BepXHEYETBEPTHYHHIMH
ONOJ3HSMH, YYaCTKaMH NPHKDHITH CIVIBIBAMH M JeJNIOBHEM; § — TO XK€, BHIPOB-
HeHHBle; 6 — BBIPOBHEHHEIE, CJOXKEHHble ADEBHNHMH ONOJ3HSIMH; 7 — COBDEMeH-
HHfl ONOJ3EHb TATAPCKHX NOPOJ B OCHOBAaHHH CKJIOHA; 8§ — HeficTBYIOWHHE ONOJ-
3eHb-MOTOK; 9 — JeficTBylomue cnabiBel; GeueBHHK Boarum: 10 — B TaTapckux
noponax; Il — B ONOJ3HEBWIX HAKOMAeHHAX; [Z — 3pO3HOHHBLIE OTKOCH; pPacTy-
mue osparH, rpaHunb: I3 — Ha 1956 r., 14 — ma 1959 r.; 156 — rpaHAubl Aei-
CTBYIOWMX H NPHOCTAHOBHBIUMXCS OMOMsHeH; I6 — pOMHHKH; I7 — MOUCKHHB H
sabosiouennocts; /8 — mnpomounsl; 19 — ckBauub; 20 — wmypds; 21 — pe-
nepa; 22 — pasBeflouHHii cTBOp; 23 — HOPMaJbHBIA NOANOPHEI YPOBEEbL




Ta6baunma 2.2

Onucanue paspe3oB ckpaxud u mypdos

chos

I'eonornuec-
KHil HHJAEeKC

Onucanne nopoxn

TayGuxa sane-
raeus cJosi, M

oT 1o

dpQypr—1v

Poty

dpQry

dpQyyy

Pgtz

drQqp

dpQyyy

d — dpQ;y

dpQyy

Cke. 1. Otm. ycrbs — 44,8 M

IJIHHBL H Meprejid NecTPOLBETHLIE, NMPEeHMYIIECTBeH-
HO KOPHYHEBATO-OVPhie, CHJLHOBLIBETpENbIE H ne-
pemsATbie, ¢ OGJIOMKAMH NecyaHHKa H H3BECTHAKA H
THe3/laMH NecKa; BJaXKHele Ao ray6ussr 1,6 M, Hu-
e — BOJIOHACBILIEHHBIE, YYaCTKAMH Bsi3KHE, C 3ep-
KaJlaMH CKOJIbIKEeH Hsi

IVIHHB KOPHYHEBATO-KPAaCHBIE, IepeciauBalouiuecs
C PO30BBIMH MeprejisiMi H GeJibiMU  H3BECTHAKaMH,
BJaXHbiEe H caaboBjazKHble

Mypd 2. Otm. ycrba — 86,2 m

TJVIHHBI TIEPEMATHIC, CHJBHO VBJaXKHEHHBIE, MECTPO-
LBETHEIE, C LeOeHKONH necyaHHKa H Mepressd

CMEIIEHHbIE MAuYK{ TJIHH, Meprejieii M NeCYaHHKOB,
Pa3fApoG/ieHHBIX, COXPAHHBIIMX NOCJIEL0BATENALHOCTD
HAMJIACTOBAHHSI, B OCHOBAHHH — BJIAXKHBIE TIVIHHBI,
nepereprhie, KpOIIAUIHecsi, H3BECTKOBHCTLIE (30HA
CKOJIbXKEHHSI MOLIHOCTBIO 1,2 M)

TVIHHBl KOPHYHEBO0-KPacHble, IepecaauBarmuiHecs ¢
MepreJjsiMu, mjiOTHBIE, c1a6oBJIaKHbIe

Cks. 3. Orm. ycTbsi — 113,6 m

CMELIeHHble TAYKH TMEeCYAHHKOB BhIBETPEJaLIX H pas-
JApo6JIeHHBIX ¢ TPOCJAOSIMH TJIHH

CMellleHHbIe NMaykH M OJIOKH MOPOA TaTapckoro spy-
ca; IVIMHBl M MEpreJii ¢ NPOCTOSAMH TMecYaHHKOB,
u3peiKa H3BECTHAKOB, pasapobieHHbie, HO coXpa-
HUBIIHE NOC/IEA0BATEILHOCTh HANJaCTOBAHMSA,; MJ10C-
KOCTH CKOJIbXKEHHSI HAKJIOHEHBI TMOJ, PasHLIMH yrvia-
MH; OTMEYEHO HECKOJbKO 30H, B KOTOPHIX TVIHHbI

| mepeTepTel H YBJAMKHEHbI
T/IHHBl M Mepreji necTPOUBETHbIE, CIOHCTHIE, MJIOT-

Hbl€

[Ipumevanue. [lo nabaofieHusiv B oBpa-
rax KOHTAaKT MepPBOH M BTOPOH CBHT TaTapCKoro
sipyca HaxojaMTcsi HA 12—13 M HaJl ypoBHEM PeKH.

Lypd 4. Otm. ycros — 119,3 M

CYTVIHHKH H CynmecH Oypbie, ¢ MeaKol ueGeHKoi
Mepreneit, BJaXKHEe, ¢ TJyOHHH 3,60 M CHJBHO-
BJIaJKHBIE, BAZKHE

CMeleHHbIE TaykKH pa3ipobjeHHBIX NOPoj TaTap-
CKOro sipyca
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0,0 | 12,6

12,6 | 22,1

0,0 2,8

981 11,7

11,7 | 13,1

0,0 | 5,5

5,5 17,8

17,8 | 28,5

0,0 5,3

5,3 | 6,2




Ipodoascenue Taba. 2.2

Fay6una sane-
Ne Teosornuec- TAHUA CJOR, M
€108 Kuit pHjexc Onucanue Nopoa
or pi (e}
Cke. 5. Otm. yembss— 132,1 m
1 dQin CYTJIMHKH JKeaTo-0ypbie, Makponopucreie, ¢ mebes-| 0,0 | 5,8
KOW MepreJieil, ¢ H3BECTKOBHCTHIMH BKJIIOYEHHAMH,
noyTH cyxHe, ¢ raybuus 4,0 M cnabopaaxkHbie
2 aQqr CYIVIHHKH H CYynecH XeJaTo-Gypule, cJOHCThe, TiioT-| 5,8 | 14,6
Hble, BJaXKHbe, C TOHUAMIIUMH MPOCJOHKAMH MeJ-
KO- H TOHKO3ePHHCTOTO IecKa; B OCHOBAHHWH — VIO~
X0 OKATAHHBIH TpaBHil MeCTHHIX INOPOA (GasiouHbIH
aJTIOBHH)
3 dpQyy cMelleHHble 6JIOKH pas3ipobiieHHBIX Mopoli Tatapcko-| 14,6 | 38,2
ro fApyca, NeCYaHHKOB, TJIHH W MepreJeil ¢ ruesja-
MH nepemMATHIX TVIHH; 20 Ty6uHb 26,0 M BIaXKHLIE,
HHKe — BOJIOHACHIlLEHHbIe, ¢ TyOuHbl 36,2 M He-
CMeileHHbIe TIOPOALI =
Ta6auuma 2.2a
Cpejie HMST O TMOJA3EMHBIX BOAAX
Ne CKBaKHHBL
I'ayGuHa OT YOThH CKBaXKHHBI, M
1 3 wod. 4 5
TlosiBen st BOJKI 1,60 14,20 3,8 26,70
Y CTAHOBHBLIETOCSl YPOBHA 1,55 2,50 3,6 16,60
"Ta6auna 2.3
PesyabTathl Ja6opaTopHbIX onpejenexuii cBOHCTB nopoa
e Ilpepens muac-
I'ny6rua . EctecTBen- | THaHOCTH, % Copepxa-
Ne Buipa- | or6opa | [opoaa u ee reosorn- | OOBEMHAA | yig nyan. HHe HACTHI
GOTKH | MOHOJHTOB, YEeCKHil HHIEKC Macca‘A, nocth W, <<0,002 MM,
M T/M % Bepxuuil| nuxHuIi %
f p
Cks. 1 9,2 TJIHHBI, dpQIH___lv 1,85 30 56 33 45,1
lypd 2 1,6 raunbl, dpQyy 1,91 30 4] 18 34,4
Cks. 3 22,4 raunb, dpQyyy 1,80 32 48 29 47,4
Ulypd 4 3,7 cyrauskH, d—dpQy| 1,83 25 36 20 30,3
(raba. 2.2; 2.2a); r) pesyabTaTel JaabopaTOPHBIX ONpeAeseHHIT
cBO¥cTB nopoa (tada. 2.3, 2.3a).

i pe 0 yeTcsa COCTaBUTh HHIKEHEPHO-reOJIOrHYeCKOE 3aKJIIOUYEHHE

0 CTPOEHHH,

YCTOHUYHBOCTH M TPOTHO3E

CKJIOHa, KOTOpOe NMpeaycMaTpHBaer:
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nepepaboTKH  OMNOJ3HEBOTO



1) mocTpoeHne HHIKENEPHO-TEOJOTHIECKOTO pa3pesa OINoJ3HEBOTO
CKJOHAa 1o pa3bypenHomy ctBopy B Macurabe 1 : 1000;

2) XapaKTEePHCTHKY COBPEMEHHOTO COCTOSIHHSI OMOJI3HEBOTO CKJIO-
Ha; BePOSATHBIC NMPHYHHBLI ONOJ3HEH H BO3MOXKHBIE H3MEHEHHSI HX MOCJ/e
CO3/aHHsl BOAOXPaAHHJIHILA;

Ta6auma 2.3a
ConpoTHBJeHHE TPYHTOB CABUTY™®

Capuramouee ITpu BepTHKAJIBLHOM faBieHud ¢, MITa
Ne ycuaue T, MIla,
BJIa Th
SRaooTH }:xoc?emoﬂr:ﬁ-ra 0,05 0,1 0,2 0,4 0,6 0,8
Cks. 1 T 0,065 0,1 0,14 0,18 0,19 0,23
W 31 31 28 28 28 28
Mypd 2 T 0,02 0,04 0,06 0,09 = =
14 30 29 28 27 == =
Cks. 3 T 0,035 —_ 0,11 0,19 0,26 0,29
W 32 — 28 27 26 25
Mypd 4 T 0,038 0,06 0,09 0,13 0,17 0,21
w 30 28 27 26 26 27

* OGpasubl HCNbITaHBl HA TPHGOPAX KOHCTPYKUHH I'HaponpoexkTta Ges mpeasapHTeNb-
HOTO YIVIOTHEHHS 10 cXeme ObICTPOTO C/BHra.

3) oleHKy nepepabOTKH ONOJI3HEBOrO CKJIOHA C YKa3aHHWeM Ha
paspese H cXeMe BO3MOXKHBIX (OpM pa3MbiBa NpPH IOAbEME BOAbLl Ha
30 M u cpaboTKe ypoBHS 5 M;

4) o6paboTKy pe3yJbTaTOB HCHBITAHHHA NOPOJA HA CONPOTHBJEHHE
CABHI'Y B BHJe rpadHkKoB;

5) BHINOJHEHHe pPacyeTOB YCTOHYHUBOCTH OMNOJ3HEBOTNO CKJIOHA [0
H IocJie co3faHusi BoaoxpaHuauma no Meroay I'. M. Ilaxyusanua;

6) onpenesienve 3aaayu AaJdbHeHUIHX HCCAELOBAHHI,

3AA0A4YA 22

OEPABOTKA MATEPHMAIJIOB NMPELBAPMTENIBHOTO
MHEHEPHO-TEOJIOTMUECKOIO U3YYEHMS OMOJNIZBHEBOIO YYACTKA
B NMOBOJMKLE

[TpenBapuTebHBIMH HHIKEHEPHO-TEOJIOTHUECKHMH HCCIeAOBaHUs-
MH, NPOBEAEHHBIMH Ha npaBoM Oepery Bouaru Aasi OUeHKH yCTOHYH-
BOCTH OIIOJI3HEBOIO CKJOHA BOAOXPAHMJIMLIA, TJAe Hameyaercs Io-
CTPOHKa MaJIO3TaXKHbiX 3/aHHH M NpPHYAJIOB, OBUIH MOJYYEHBl CAEAYIO-
M€ MaTepHaJbl: a) reoMopdoJoruueckKasi cxema OMOJI3HEBOrO yuacTKa
(puc. 2.2); 6) nauuble Tomorpad)uuecKoil CheMKH CKJOHA IO CTBOPY
C reoJIorH4ecKuM onHcandeM (raba. 2.4); B) ONMHCaHHE paCYHCTOK,
CKBaXHH M wypdos (tabxa. 2.5); r) peayabTarhl JabopaTOPHBIX HCMbI-
TAHHMH TJIHHHCTHIX nopoA (taba. 2.6, 2.6a).
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Puc. 2.2. Teomopdonornueckasi cxeMa ONOJ3HEBOTO y4YacTKa:
1 — ochimb JAeHCTBYIOWIAs, H3 MEJKO# wleGcHKH IVIHH H necyaHuka;, 2 — Hal-
OMOJI3HEBOH OTKOC, OOHaXKeHHBIH, ochinaomuiicd; 3 -— BePTHKAJBHBI YCTYN
BHICOTOH OKOJIO 5 M, CHOXEeHHBIH MNecyaHWKaMH, HaJONOJI3HEBOH OTKoC; 4 —
OCTATKH BepXHEUeTBEPTHYHOIO ONOJ3HN-6J0Ka H3 BEPXHEIOPCKHX TVIHH, COBpe-
MEHHBIe MeXOnoJj3HeBble rpefHH; § — oOcCTaHell, C/JAOXKEHHbIi HAKOMJIEHHIMH MNpPH-
OCTaHOBHBIIHXCS ONOJI3HEH, B HacTosllee BpeMs <«Cbefaercs» AeHCTBYIOUINMH
OMOJMIBHSAMH; 6 ~— APEeBHHIl AEMIOBHAJbHBI CKJIOH, CJHOXEHHBIl NbJIEBaTHMH Cyr-
JHHKaMH; 7 — YYacTOK HAKONJIEHHS M YBJAAXKHEHHSI TJAMHMCTHIX Mace, MHTAlo-
Al ONOA3eHb-NIOTOK; 8 — AaKTHBHO ABHXKYWIASICH YaCTh COBPEMEHHOrO OMOJ3HS-
noroka; 9 — 6poBku oTKOCOB; [0 — okcdop-KelsoBeiickHe TIHHLL TEMHO-CEphIe,
KapGonaTHble, oueHb TJAOTHHE; [/ — poauuku; /2 — HOPMaAbHHIT NOANOPHBIK
YpOBeHb BoAOXpaHuanma; I3 — BHIPaGOTKH M HX HOMEpPa: @ — CKBaXKHHH, 6 —
wypow, 8 — pacuucTku; 14 — smHHS pa3pesa

. .'v“

Ta6baunuma 2.4

Tonorpagmueckue u reomopdosornueckie JAaHHbie NAS TIOCTPOCHHS
HHKEHEPHO-Te0JIOTHYECKOTO pa3pesa

m!:‘r.;( e 5;:;;‘0;;!:; oh o(ggl;imim Oniicakue CKJIOKa MO JHIHA NPoduAs
SeMJIH, M

1 2 l 3 4

1 0,0 33,9 ypes pekH

2 30,0 37,2 HHXHAS YacTb GeyeBHHKA, BheIPaGoTaHHAS B COBPe-
MEHHOM OIMOJI3HE

3 67,5 39,7

4 80,0 41,5 mypd 1

5 96,0 43,4 CYXKEHHasl 4acTh JBHKYINErOCH OMNOJI3HA-NIOTOKA

6 117,0 47,6

T 129,0 51,4 CKB. 2

8 176,5 64,2

9 184,0 64,6

10 196,0 70,0 CKB. 3 — cJabOHAKJIOHHASA NOBEPXHOCTHL ONOJ3HEBOIR

i 209,0 71,4 CTYNFHH, NEPEXOAsmad B CBEXKYIO OCHlb, B OCHO-
BaHHH KOTOPOH HCTOYHHK
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1 2 3 4
12 216,0 74,6 pacuucTka 4
13 216,5 79,4 O6pBIB, CJIOMKEHHBI JKEJITO-CePHIM KOHIJIOMepPaTo-
BI/JHBIM NeCUaHHKOM
14 228,0 88,6 HAJIONOJI3HEBOK OTKOC B HEOKOMCKHX TJVIHHAX; B OC-
HOBAHHH OTKOCA MaJIOMOIHAS OCHINb
15 232,5 97,3 GpPOBKA HALONOJIZHEBOTO OTKOCA
16 250,0 100,6 CKB. 5 — MOBEPXHOCTb JAEMIOBHAIBLHOTO CKJIOHA
17 260,0 101,0
Ta6auna 2.5
Onucanue paspesos wypdoB, PacyHCTOK W CKBAXKHH
Fay6una sane-
Ne I'eonornyeckuit TaHus CJI0s, M
caof MHJAEKC Onucanne nopoa
or 3o
WMypd 1. Orm. yerbsi — 41,5 m
1 dpQIV TJIMHHCTBIC Macchl ¢ MeJKHMH Kycoukamu raumei;| 0,0 1 5,5
y AHeBHOMN moBepXHOCTH caabopnaxubie (18—20%),
HHXE — CHIbHOBJMaXKHBIE (40—509%)
2 Jgox —cl |ramsbl cepele, wu3BecTKOBHCTBIE, OYeHb mJIOTHBE, [ 5,5 | 7,9
BIaxHble (299), pa3buThie TPeu\HHAMH, BO BpeMsd .
Oypenisi Bojila He BCTPeueHa
Cks. 2. Ot™. yctbs — 51,4 m
1 dpQyy TJIHHHCTBIe Macchl, ¢ mosepxxoctd (0,5 M) mourn| 0,0 | 3,1
CyXHe, HHXe — CHJIbHOBJAXKHbIE; HA raybute 3,0 m
TPemHHa (MOBEPXHOCTb OMNOJI3aHHS?)
2 Jgox — ¢l | raumbi cepue, wusBecTkoBHCTHIE, mIOTHHE, ciaabo-| 3,1 9,7
BJIAJKHBIE
Cks. 3. Otm. ycrbs — 70,0 m
1 dpQyy IVIMHBl TEMHO-cepble, ¢ MeqKkoit webenkoii necuaun-| 0,0 | 4,8
Ka M YIVIHCTBIX CJaHLeB, CHJIbHOBJAaXHBIE (40—
45%)
] Jagvq TVIHHBL TE€MHO-()HOJIETOBbIE, KPeMHHCTBIe, Tpeuihno- | 4,8 6,6
BaThie, BBEPXYy BbIBETPE/ible
Pacuiictka 4. Orm. Bepxa — 74,6 M
1 dSle COMHHCTAS OCHLINL, MeJkomeGenuctad, B Hmxkaei| 0,0 0,8
YaCTH OueHb B/AXKHAA
2 Jgvy [JIHHB YePHble, BJAaXHBe, TAOTHBE, ¢ npociosimu| 0,8 1,0
YIVIACTHIX CJIAHLEB
Cke. 5. Otm. ycrba — 100,6 m
i pdQ;v noysa cyxas 0,01:0:2
2 dQqir CYrIMHKH Gyphie, nbuieBaThie, caaGoBlaXKHbe 0,2 1.4
3 Kyne MBI TEMHO-CEPBIe, CJOMCTHE, ¢ pacceasHmm nu-| 1,4 | 21,7
putoM H QayHoil, NJOTHLIE, BBEPXY CJIOsS BLIBETPE-
Jible, BJAXKHLIE
4 Java NecyaHHKH  JKeiTO-cepsie, ¢  MHorouncaensmmu | 21,7 | 24,9
ayuejaamu, TPeinHHOBaThie, OOGHJLHBIK BOJOHOCHBIH
FOPH30HT
5 Jsvg TJIMHBl TEMHO-CePhie, YepHble, IVIOTHHe, BaaxHuie, | 24,9 | 31,2
C NPOCJOAMM YTJIHCTBIX CJaHIEB
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Ta6anna 2.6

Pesyabrartsl 1aGOPAaTOPHBIX MCMBITAHWI TIMHUCTHIX NMOPOJ HHKHEro meja,
BepxHeil 10psl M ONOJ3HEBBIX HakomieHwi (¢usuyeckue cBoiicTBa)

- | E
e ocm, | “waioers | Mpexent nae| Cotepma:
Ne ¥ rayGuia ITopoaa u ee reo- A, /M W, % A HHCTBIX
MOHO- | orGopa o6pas- | Mornyeckuit MHAEKC YaCTHLL
JIHTA OB, M BepX- |mmxHR |<<0,002 MM,
1O TOJICBLIM JAUREBIM |y v W, o
1| cxs. 5 15,0 Kine | 1,95 i 28 67 i 32 | 73,9
9 |3 66| 2 | Jv, | 1,51 27 55 | 24 | 45,0
3 CKB. 2 5,0 5 } Jg0x—cl V97 % 27 50 23 59,0
4 . lg 7,9 : 2,0 24 60 30 55,7
5 |cxe.3 2,5 (38! 1,74 i 40 61 | 29 | 54,9
6 |mp. 1 3,0|SEZF dpQy | 1,60 | 55 51 ‘¢ 26 | 50,8
7 |cks. 2 2,0|=8 | 1,86 | 42 67 | 3¢ | 62,6
Ta6auna 2.6a
ConpoTHsiieHHe TPYHTOB caBury*
E g .g g 03? Ilpu BepTHKaJbHOM AaBieHuu o, MIla
g 13 8 q&
s g g :e g
; §§§§§§ 0 0,05 | 0,1 0,2 103 | 0,4 | 0,6 | 0.8 1,0 | 1,6
y v |03 — |o0,23|0,30(0,31 037|046 — |0,58]0,70
4 el — | a9l 99 | p9-l-98 ] —- | 98l g8
9 i 0,18 — 0,20 | 0,24 | 0,26 | 0,30 | 0,37 | 0,42 | 0,46 —
W 29 —— 29 29 29 28 28 27 27 —
3 T 0:17 - 0,22 - 0,28 - 0,33 - 0,39 | 0,42
W 27 — 27 — 26 - 26 - 25 25
4 T 0,17 - 0,22 10,26 | 0,28 — 10,34 | 0,41 —_ —_
W 30 - 30 30 29 — 28 27 — —_
5 T 0,0 0,0 (0,01 ]0,04]|0,09]0,1 0,11 |-0,12-]'0,13 -
W 45 46 45 44 37 37 36 35 36 —
6 T 0,02 { 0,03 | 0,03 | 0,04 | 0,04 | 0,05 | 0,07 | — — —
W 8l 6 ] 8 1w 8L e — S
7 T 0,0 0,03 | 0,06 — 0,07 - — - — —
|4 47 46 41 - 39 — - —- — -

* OGpasunl HMCUBITAHBl Ha CABHTOBRIX ONHOIJIOCKOCTHHIX NPHGOPAX KORCTPYKIHH
I'uaponpoexTa Ges npelBapHTENBHOTO YIJIOTHEHHsI 10 cxeme GLICTPOrO CABHIa.
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Tpebyertcs:

1) cocTaBuTh HHIKEHEPHO-T€OJOTHYECKHH pa3pes3 CKJIOHAa B Mac-
wrabe 1:500 1 HaHeCTH BOJAOHOCHBIE FOPH30HTHI, MOKA3aTeJNH CBOHCTB
nopoA u Mecta or6opa MOHOJIHTOB,;

2) o6paboraTb pe3yJbTaTbhl CONPOTHBJIEHHS TPYHTOB CABHIY B
BH/E I'paHKOB;

3) moctpouTh npocduabp nepepaboTKH OeperoBOro CKJIOHA uepes
10 et ¥ B KOHEYHYIO CTAJHIO MOcJe CO3AaHHs BOAOXPaHH/IHILA; MOA-
nop paBen 20 M, cpaboTka — 5 M;

4) HaMeTHTb MpPOrpaMMy JaJbHEHIIHX HHXKEHEDHO-TeOJOrHUeCKHX
HCCJIeJOBAHHH.

B3A0AYA 23

COCTABJNEHME 3AKNIOYEHUA OB YCTOHYUBOCTHM OMOJNIZHEBOIO
CKNOHA HA OJECCKOM NOBEPEMbE

Ha mopckom mnoGepexbe BOGaH3n Opecchl NEpHOAHYECKH IPOHC-
XOAST OIOJI3HH, KOTOPbleé 3aXBaThIBAalOT TEPPHTOPHIO TrOpoAa H Yrpo-
JKAIOT CYLIEeCTBYIOLIHM  COOpy#Ke-
< HusiM  (aBropopore, HabepexkHON,

\\._ 3nanuaMm). Iasi paspaboTku mpo-

Y \| €KTa INPOTHBOOIOJ3HEBLIX Mepo-
\ . NPHATHI MPOBOAHJIKCH HHMKEHEPHO-
: reoJiornyeckasi cheMka H pasBei-
7 el Ka, JerajbHOe H3yYeHHEe IeoJIorH-
= YecKOro CTpoeHus, ocobeHHOCTEl
7 — 7\,’\ MHKpopeJbeda,  THAPOreoJoruye-
= X Zﬁ\§ CKHX YCJIOBHH, ONOJI3HeH H Mexa-

] HHYECKHX cBoiicTB nopox (ralu.
o } N 2.7—2.10; puc. 2.3). ~
PQyy Toeb6 :
pebyercs:

1) cocraBuTh MHIKEHEpPHO-Ireo-
ﬂ g S ? JIOTHYECKHH paspe3 moO pa3Bepou-
]:

o]

HOMy cTBOpy B Macurabe 1 :500;

1

dpQ
y Puc. 2.3. T'eomopdosornueckas cxema

e
moP OTOJI3HEBOro y4YacTka:
1l — 30Ha BLIAZBJHBAHHS M30THUYEC-
8 KHX T'JIHH Ha OTMEJH; ONOJI3HEBHIE CTY-

& dpQ,y nenn: 2 — neppast, 3 — Bropas, 4 —
20 0 20 40 60Mm Tperbsi, &§ — uerBepras, 6 — mnsTas;
s s 7 — cryneHuaTas NOBEPXHOCTb; 8 —
MJIaTo, CJOXKEeHHOEe CpeJHeYeTBepTHY-
HBIMH JéccaMu; 9 — TpeUlHHH pasphi-
Ba HAa BaJe BHIIABJHBAHHS OMNOJ3HA;

B (22 N+ (-
=5 B 277 @ [ = S o orocon
ferd o FJr0 [T Fol 2

CKBa)XXHHa H ee HOMep
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2) BHIABUTb OCHOBHbBIC ¢dakTopsl pasBHTHS OMNOJI3HEH;

3) ompeieauTb NMPOYHOCTHBIE CBOMCTBA TJIHH M30THUYECKOro spyca;

4) oGocHOBaTb KPYTH3HY yCTOHUMBOTO CKJIOHA, HCcnoab3ys pacue-
TH M AaHHble Ja0opaTOPHHIX WcCJIel0BaHUI;

Ta6auuwa 2.7

Tonorpadmyeck1e H reomoptosiornueckue AaHHbe IAs NOCTPOEHHS
MHKEHePHO-Te0JIOrHYeCKOoTo paspesa

No TOUKE Paccrosinue OTMeTKA
CKBa)KHm:I . OT HayaJja TIOBEPXHOC TH OnucaRHe CKJIOHA 1O JIHHHH npoduas
paspeaa, M semsi, M
1 0,0 —6,0
CksB. 8 10,0 =29 paJl Bbl/aBJHBaHNA
2 3,25:8 :g' (l)} Geperopasi OTMeJIb
5 60,0 0,0 ypoBseHb MOpst
6 78,0 3.5 Gyrpucrasi M CTynexuaras NOBEPXHOCTH COB-
Cks. | 90,9 6,7 PEMEHHOTO OfOJI3HEBOTO CKJIOHA C TPEILHHaMH,
8 109,7 10,5 yeTynaMu H  3analHHaMH, yKa3blBAIOUHMH
HA HEAaBHHE TIONBHIKKH
CEB. 2 130,7 15,6 6poBKa 2-# ONOJ3HEBOH CTYNeHH
10 156,5 15,9 poBHAA TNOBEPXHOCTH 9-fi OnOJI3HEBOH CTYNEHH
Cxs.. 3 174 4 20,8 CKJIOH HAJlONOJI3HEBOTo yCTyna
125 179,0 23,7 6poska 3-i OTIOJI3HEBOM CTYNEHH
Cxn. 4 195,7 22,5 onoJi3Hesast 3arnajinHa
14 201,7 26,4 6poska 4-it ONOJIZHEBOH CTYIMEHH
15 225,5 23,0 ornoJi3HeBas 3anajiHHa
CKkB. 5 238,3 34,1 6poBKa 5-ii OTMOJI3HEBOH CTYNEHH
17 249,7 33,3 poBHASi TIOBEPXHOCTb 5-if ONOJ3HeBOH CTyTme-
HH
Cks. 6 268,0 38,5 crynenuaras HaKJIOHHAA noBepXHOCTb, OC-
JIOMKHEHHAS OTIOJIHSIMH JIECCOBBIX MOPOA
19 276,6 46,8 HA/l0MOJ3HEBOH OTKOC
20 279,6 52,3 6poBKa HALOMOJI3HEBOTO OTKOCA
Cks. 7 307,4 51,6 poBHasi NOBEPXHOCTb MJIATO, 3ACTPOCHHAS ro-
POACKIMH 3/aHUAMH
22 320,0 52,6 TO Ke

5) COCTaBHTb 3aKJIOUEHHE, xapakTepuayioliee HHKEHEPHO-T€0/10"
rHUECKHE YCJOBHS y4acTKa, OUEHUTh COCTOAHHE OMOJA3HEBOTO CKJIOHA H
Jath NPOrHO3 PA3BUTHSA ONOJZHEN HA HEM;

6) peKOMEHAOBATb NPOTHBOOMOJISHEELIE MeponpHsiTHS [0 3alLHTe

FOPOACKOH TEPPHTOPHH H HaMEeTHTh 3ajauu AaJbHEHIIHX HCCAeA0Ba-
HHM.
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Onucanne paspe3oB CKBaXiH

TaGauuma 2.8

FayGuna 3aneranus cjiod, M

Ne eonoruue~
cost CKAf Onucanye nopoa
HHIOEKC oT Ao
Cxs, 1. Ot™m. ycTbs — 6,7 M

1 dpQy H3BECTHAKH-PAKYUIEYHHKH, CHBHO pasjpolb/ieHHble, nepeMaTble, BOJOHOC- 0,0 15,4
Hble ¢ TAyGHHBI 5,6 M

2 N,m TJHHBI TSXKEJAbie, 3€JEHOBATO-CEPBIC, CJAOHCTHIC, BJIAXKHLIE, IJIACTHYHBIE, C 15,4 28,0
FOPHM30HTANLHBIME NPGCJAOHKAME DBWIEBATHIX 1ECKOB; B KePHe Ha6I04aloT-
csl TOHKHE TPeuiHHbl

CkB. 2. Orm. ycThsa — 15,6 m
1 dpQ;y CYTVIMHKH 2KeJITOBATO-CepPhie, NbIeBAThie, ¢ BKIOYEHHAMH OKaTblel IJIoT- 0,0 9,2
‘ HOH KPacHO# IJIHHbI

2 dpQyy [VIMHB HAPYLIEHHbLIE, ¢ MHOTOYHCAEHHBIMH OOJIOMKAMH BLIBETPEJLIX H3BECT- 9,2 20,9
HSIKOB-PAKYIICYHHKOB, BOLOHACHIIIEHHbIE

3 dpQyy meGeHKa H3BECTHAKOB-PAKYIICYHHKOB € TVIHHHCTHIM 3anOJHHTEIeM 20,9 25,8

4 N,m FJAMHBL  3€JIEHOBATO-CEPLIE, TOHKOTOPH3OHTAJNLHOCAOHCTHIE, BJAXKHBIC, iac- 25,8 31,0
THYHLIE

' Cke. 3. Otm. ycrtbst — 20,8 ™ '

1 dpQpy CYTAHHKH NaNeBo-XKeaTHe, JECCOBHIHLIC, MIACTHUHLIC, KapOOHATHBIE, PhiX- 0,0 12,0
Jble, BhRaxKeeie, ¢ ray6uHsl 10,3 M BOJAOHOCHBIE s

2 dpQyy TJIHHBL KPacHO-6ypbie, nepemsithie, ¢ MHOFOYHC/AEHHLIMH 3€PKajJaMi CKOJib- 12,0 15,3
JKEHHS, BOJAOHACHIIEHHbIE

3 d [JIHHBL cephie, OGeccTPyKTypHble, ¢ OOJOMKAMH BBIBETPEIBLIX H3BECTHAKOB- 15,3 24 7

v

PAKYUIEUHHKOB, BOJOHACHIIEHHBIE

4 N,;m IJIHHBL CEPOBATO-3eJIeHble, FOPH30OHTAMBHOCIOHCTLIE, MACTHYHbIE, BJAXKHbIE, 24,7 33,4

C necyaHblMH H BOAOHOCHBIMH JIHH3AMKH
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ﬂpoaomenue raba. 2.8

Tay6uHa 3anerannsi cnos, M

No Teoaornve-
cH0n CKHil Onucanue 1nopog
HEJICKC : oT p: (o]
Cke. 4. OTM. ycthba — 22,5 M
| dpQ;y JIECCHI JKE/ITO-cephie, KapOoHaTHBIE, NOPHCTHIE, phixjble, ¢ TAyGHEb 12,3 M 0,0 19,8
BOJLOHOCHBIE
2 dpQ,y TJMHB KpacHoBaTo-6yphie, KapGonaTHble, PasbuThie TpeuiHHaMi 19,8 25,7
3 dpQy H3BECTHSKH-PAKVIIESHHKH B BHAE TWIHIO H MakeToB, pbiXJbie, 3anoJHEHHbIE 25,7 29,5
BSI3KOMH, MIaCTHYHON TVIHHOH, BOAOHACHIIIEHHBIE
4 N;m TJIHHLL  3@JIEHOBATO-CEPHle, € NPHMECHI0 TOHKO3EPHHCTOTO I11eCKA, TIOTHLIE, 29,5 38,8
YBJIAXKHeHHEIE
Cks. 5. Otm. yerbs — 34,1 m
1 dpQIv CYIVIHHKH H CynecH nbiieBarble, KapGoHaTHbe, HECJOHCTHIE, PLIXJElE, nepe- 0,0 25,9
MATBle, ¢ TAyOHHE 12 M BoJoHACHIIIEHHbIE
2 dpQ;y IJIHHBl  KPaCHOBATO-KOPMUHEBbIE, CMEIleHHbe, TWIOTHBE, TPEeIHHOBATLIE, 25,9 29,1
TPEULHHBI BBINOJIHEHB CYNeCchlo NajeBoM, BA3KOM, BOAOHACLILEHHOM
3 dpQpy H3BECTHIKH-PAKYILIEYHHKH JKeJaThle H Oypbie, OMKeJesHeHHble, TpelHioBa- 29,1 38,7
Thle H pasjpobieHHble
4 N;m IVIHHBL Cepo-3esieHbie, MJOTHLIE, BJAXKHbBIE, MJACTHYHBIC, C JIHH3AMH aJeB- 38,7 52,6
POJIHTOB CBETJO0-CePHIX, BOJAOHACHILICHHBIX; HA KOHTAKTE C OMNOJ3HEBbIMH
HAKOMJEHHAME IJiHHbI CHJILHOYBJAXKHEHHbIC, NepPeMsThie, BA3KHE
CkB. 6. OT™M. ycTbst — 38,6 ™
1 dpQ;y Jgéccnl nasiesble, KapGoHaTHbIE, NOPHCTHIe, pasbGuTble TPelMHAMH, Tepe- .0,0 8,2
MsIThIE, CyXHe
2 dpQ;y nbleBATHIE CyNecH, KapOGoHaTHBIE, HECJOMCTbIe, NOPHCThe, cJaboBiaxHbie 8,2 11,7
3 prI-—ll Jécchl XKeaTo-cephle, YJIOTHeHHbIE, CHJIbHOBJ/AKHbIC 1.7 15,9
4 lQ‘} ranusl GypoBaTo-kpacHble, IVIOTHbE, TOPH30HTAJIBHOCJIONCTHIE, BiakHbe 15,9 17,5




M podonrscenue raba. 2.8

9€

Iay6una saneranust cjion, M
Ne l'eosornge-
cflost ¥ ckuit Onucanxe nopog
HHEJCKC or no
Ck. 7. Orm. yetbst — 51,6 m
1 pbQy; JiéccHl nasieshie, KapGoHATHBIC, NOPHCTHIE, HECJHOHCTbIE, CyXHE 0,0 6,9
2 pdQy; CYIVIHHKH Cepo-KOpHYHeBble, IyMyCHPOBaHHLIC, ymjloTHenusle (norpeGenHas 6,9 7,8
noysa)
3 pbQy; CYIJIHHKH NBUIGBATHIE, JKEITO-cephie, KapGoHaTHble, MOPHCTHIE, YBIAMXKHEH- 7,8 13,8
Hble, ¢ FaAy6uHbl 9,2 M BOAOHOCHBIE
4 del—ll CYTVTHHKHM TeMHO-KOPHYHEBBIE, ¢ PasioKHBIIHMHCA PACTHTEIbHBIMH OCTaT- 13,8 14,9
Kamu (norpeGennan nousa), BOJAOHACLIIIEHHBIE
5 PbQy_ 11 JECCHl KEJITO-CePhle, YIJIOTHEHHbIE, HECJOHCTHIE, BJaXHble, caaboiacTiy- 14,9 26,7
Hble
6 1Q, IJIHHB GyPOBAaTO-KPACHbIe, OYeHDb IVIOTHLIE, TOPH30HTAJNLHOCJIOHCTHIE, caa6o- 26,7 29,6
BJIAXKHBIE, HeMJIACTHUHBIE
7 1Q, Mepresii cepule, MVIOTHLIE, HECJOHCTHIE, ¢ IHe3/aMH KpacHO-Gypoil oxKeses- 29,6 32,0
HEHHOM TJIWHEBI
8 N;pn H3BECTHAKM-PAKYIUEUHHKH PIKABO-KPACHBIE, KapepHO3HLIE, TPeIHHOBATHIE, 32,0 46,1
BOJOHOCHEIE
9 N;m IJIHHBI CEPOBATO-3eMIeHbIe, CJAOHCTHIE, TJIOTHbIE, BIAXKHLIE, NMIacCTHUHBIE, C 46,1 52,5
NPOCJIONKAMH TIBLIEBATHIX BOAOHACHILIEHHBIX MECKOB
10 N;m TJIHHB TSOKEble, TJIOTHBIE H a/IeBPOJIHTHL CePo-3esieHble, YacTo nepecsiaH- 52,5 67,8
BAlOMMECS, € OTAEJLHLIMH BOJAOHACHUIEHHBIMH JIHH2aMH CEPLIX, TOHKO3ePHH-
CTBIX IV1d YKOHHTOBBIX NECKOB
Cks. 8. Orm. ycrbsi — (-—2,2) ™
1 dpQ;y DJIHHBL 3¢/1€HOBATO-CEPLIe, MJIOTHLIE, BOJOHACHIIEHHBIE, AePOPMHPOBAHHBIE M 0,0 9,5
paaBuThie TPeUIHHAMH; HAKJOH CJ0EB B CTOPOHY Gepera (30HA OMOJI3HEBOTO
BBILABJ HBATI )




Ta6aunma 2.9
Ceejenusi 0 Moji3eMHBIX BOAAX

Ne CKBaXWHEI

Tay6ura oT yCThs
CKBRIKHHEI, M 1 2 3 4 5 6 B

TNosiBnienust BoABI 5,6 10,8{10,8}12,56}12,3112,3}| I— 9,2

11-32,0
I11—54,8
Y cTaHoOBUBLIETrO- 5,61-10.6|:10,3 | 12,31 12,0 ] 115 I— 9,2
csi ypoBHS 11—20,5
I11—48,2

Tabanua 2.10

Peayabrarel 1aG0paTOPHLIX OnpejeneHUit CBOHCTB MOPOJ

@ s Conporase- g_ SQ;“‘

= & :g' HHE CABHIY* | = %Q

g g: Ilopoa2 ¥ ee reosIOrHYeCKHi HHJAEKC % E é yros § ; g

g | 85 EE | 2% | moyr- EED

§ | 83 PR e e M EGES

z | B¢ B 2 e AESE

2 25,0 | raussl nepemsitbie, dpQpy 35 | 1,75 | 10 | 0,0l =
29,0 | raunEl 3ejeHoBaTo-cephie, N,m 30 1,88 12 0,03 0,55

4 25,0 | raunb nepemsitoie, dpQpy 33 L2 11 0,01 —
35 TJIHHBI TCHKHE, 3€JeHoBaTo-cepbie,| 28 1,87 14 | 0,04 | 0,65

N;m

7 28 rausbl 6ypopato-Kpacuble, 1Qy] 22 1,91 20 | 0,07 1,45

45 IVIMHBl cepopato-3esieHbie, Nym 25 1,92 16 | 0,05 0,9

* OnpefiesieHo Ha CPE3HOM ORHOIJIOCKOCTHOM npu6ope KoHCTPyKuuu [HAponpoekTa
363 NPeABAPHTENLHOTO YINIOTHEHHS 110 cXeMme OLICTPOro CABHra.

SABAHA 24

COCTABJIEHME 3AKNKOYEHMA OB YCTOHYMBOCTH OMNON3HEBOro
CKIIOHA HA MOPCKOM TOBEPEXbE

Hast ogHoro u3 pailonoB IOxHoro Gepera Kpeima paspabatbiBaer-
Csl TeHepaJibHHIH IVIaH 3aCTPOHKH, BKJIOYAIOUIHH TOPOJACKOE, KYpPOpT-
HOE€ H JOPOXKHO€ CTPOHTENbCTBO, 6J1aroyCTpONCTBO TEPPUTOPHH H Oe-
peroykpenaenue. Jlna Boibopa HauboJee O6JaronpHsTHBIX Y4acTKOB
pasMelleHHsl 3/laHHuil, aBTOMAarucTpajeii U Apyrax oObEKTOB IpoBee-
Ha HHXKEHEPHO-TeoJIoOrHYeckasi cbeMKa paiona. Pe3yabrathl CchLeMKH
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 peACTaBJIEHBl Ha CXeMaTHYECKOH TreosiorHueckoli Kapre (puc. 2.4).
- Jlns BBHISICHEHHSI CTPOEHHSI CKJIOHA H ONOJ3HEBBIX MaccHBOB pasbype-
 Hbl CTBOPBI — /IBa IONEpPeYHbIX H OJAHH NMPOAOJbHHIA BAoab Mops. Ilo
JHHHAM pa3BeOYHBIX CTBOPOB MPOJIOXKEHb TaXE€OMETPHUECKHE XOJbl
(rabn. 2.11). Pesyabratel OypeHus npuBefeHnl B Taba. 2.12 u 2.15;
KpoMe TOro, Ha THIHYHBIX Yy4acTKax BBIMOJHEHO BePTHKaJbHOE
sjekTpo3onaupoBanue (taba. 2.13). B nmoaeBsix W JabopaTopHBIX yC-
JoBHAX OblJIM onpeaejeHbl (H3HKO-MeXaHHUECKHE CBOHCTBA OINOJI3HE-
BoiX oOpa3oBauuit (tabua. 2.14).

Tpebyercs:

1) cocTaBHTh HMHMKEHEPHO-reoJIOrHYeCKHe pa3pesnl no JuHHAM [—I
# II—II B macmrabe 1:5000, a no aunuu III—III B macmrabax:
ropusonTtaJbhbii 1:5000, Beprukaabuwiit 1:1000; na paspesax noka-
3aThb CTPOEHHE, OOBOAHEHHOCTb IIOPOJ, HX CBOHCTBA M CTENEHb YCTOH-
YHBOCTH OT/EJbHBIX 3JIEMEHTOB CKJIOHA;

2) Ha OCHOBE CXEMAaTHYECKO# TreoJIOTHYeCKOH KapThl H paspe3oB
COCTAaBHTb CXEMAaTHUYECKYI0O HHXKEHEPHO-Te0JIOTHYEeCKYI0 KapTy ¢ Xapak-
TEPHCTHKOH YCTOIYMBOCTH CKJOHOB;

3) OLLeHHTb YCTOHYHBOCTH CKJOHA H JAaTh pEKOMEHAAUHH MO YK-
penyienuio HauboJiee ONACHBIX OMNOJ3HEBBIX Y4acTKOB, a Takxke o Oe-
PeroyKpenuTeJbHbIX MEPONPHUATHAX,

4) chopmyaHpoBaTh OCHOBHBIE 3a4a4YH JaJbHEHUIUX HHKEHEPHO-
reoJIoOrHUecKHX HCCJ/ael0BaHHMH,

Puc. 2.4. Cxemarnueckas reosiornyeckasi Kapra oaHoro u3 paiioHos HxkHoro
Gepera Kpnima:
I — coBpeMeHHbIE OI0JI3HEBble HAKOMJIEHHS — CYLJHHKH, TJIHHBI, TJAbIGB H
lebeib H3BECTHSIKA H aJEBPOJHTOB C CYIMVIHHHCTBIM 3anoJHurteneMm; 2 — co-
BpeMeHHble 06BaNbHO-OCHINHEIE 00pasoBaHuss — OOGJOMKH H TJbiObI H3BECTHA-
KOB H TNeCYaHHKOB; d —— COBPEMEHHBbIE KOHyCa BbIHOCA — TJIHHHCTO-LLeOHH-
CTHie NMOpoibl; 4 — COBpeMeHHble H BepPXHeYeTBePTHUHbLIE JeJOBHAJbHBIE OT-
JNOXKEHHS — CYIJIHHKH ¢ MEJKoil meOeHKOoH apruiuTOB H NECHaHHKOB; § —
BEPXHEUETBEPTHUYHbIE OMNOJI3HEBbie HAKOMICHHS — CYIVIHHKH M TJIMHBL ¢ e6-
HeM ¥ rabi6aMu NecYanHKOB, apriyIIHTOB H H3BECTHAKOB; 6 — cpeaHeueTBep-
THYHbIC OfOJI3HEBble HAKOMJIEHHS -— TIJHHHCTO-LeOHHCThiE Macchi M IJIblObI
H3BECTHAKOB; 7 — CpeiHeyeTBEPTHYHBIE MAEMIOBHAJbHBIE OTJIOMEHHA — Ie-
OeHb MeCYaHHKOB, M3BECTHAKOB, aprH/UVIMTOB C CyNecyaHbIM 3anoJHHTENeM;
8 — cpeaHeueTBEPTHUHLE AEJIOBHAJNbHO-TIPOJIOBHA/IbHBIE OTIOMKEHHA — TIJIbl-
Our u mebexHb H3BECTHSKA C CymMeCYaHLIM 3anoJHHTeNeM; 9 — cpeaHeueTsep-
THYHBIE TPOJIOBHAJBHEIC OTJIOXKEHHS — CYTJIHHKH KapOOHaTHBIE, IJIOTHHE, €
weberkofi n TAOAMH APTHJJIHTOB H H3BECTHAKOB; [0 — HHKHEUeTBEPTHY-
HBle OII0JI3HeBble HAKOMAeHHA — TablOE H OGJOKH H3BeCTHSIKOB; I/ — HHXK-
HEUeTBePTHUHBIE JAeNIOBHAJbHBIE OTJI0MeHHs; /2 — BePXHEIOPCKHE H3BECT-
HAKH; /3 — cpeaHelOpcKHe necyaHHKH; [4 — rtaBpuyeckas cepus — nepe-
CJaNBAIOIIHECS APPHJIHTH, aJeBPOJNHTH M TNECYaHHWKH, CKJAazuyarbie, IHCJIO-
UHPOBaHHBIe; [5 — rpaHHUbl IOPCKHX OTJOXKeHu#; [6 — pacTyuine oBparu
H TNPOMOHHBI; I7 — rpaHuUb JAeficTBYOIHX onoJsHeil; I8 — GpoBKH yCTy-
nos; /19 — yeryn finw; 20 — tpemunnl Goprosoro otnopa; 2/ — pPOAHEKH;
22 — auHHM paspe3oB; 23 — CKBaXHHa W ee Homep; 24 — wypd u ero
HOMep; 25 — ToukH B33
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Ta6aununa 2.11

Tonorpaduueckue U reoMopdonornyeckue NaHHbIE M MOCTPOCHHS WHIKEHEPHO-TeoJNOrHuecKHX paspe3os

“ﬁ:&%‘dégg"' Pacm:gg:,": i Ome'nggmt}&z:eamocm OnuCcaHne CKJIOHA MO JIHAHA puspesa
Creop I—I
| 0,0 0,0 yPoBeHb MOPSi, KPyTH3Ha oTMeqH 5—6°
CkB. 6 199,6 53,4 NOBEPXHOCTb COBPEMEHHOTO OMNOJI3HS, HAKJOHEHHAS B CTOPOHY MOpPS; B TOY-
3 3450 105, 1 K€ 3 — HCTOYHHK BOJBI
Cks. 7 534,5 140, 1 c1aGoHAKJIOHHASL 3a/IePHOBAHHAS MMOBEPXHOCTh BEPXHEUETBEPTHUHOTO OMNOJ3HS
5 837,4 179,9
Cxks. 8 1009,8 245 .9 HaKJIOHHAsi GyrpHCTasi MoBepXHOCTh AeHCTBYIOMEro OnoJ3HA-MOTOKA
lypd 9 1355,0 299,9
Cks. 10 1654,9 359,4
B33-5 2120,0 460,0
B33-6 2349,6 524 8
11 2515,0 625,0 BBICOKHH onosisHeBoM Gyrop, CJAOXKEHHBI IJIbIGAMH HM3BECTHAKOB
12 2579,4 639, 8
B33-7 2635,2 675,2
14 2714,8 630,0 3anajiita, BLIMOJHEHHAs CPEJHEYETBEPTHUHBIMH JETIOBHANLHBIME H NPOIO-
B93-8 9885,0 649,9 BHaJIbHLIMH 00PasoBanusiMil, B OCHOBAHNH oGpbIBa Siabl JleficTBYIOmAS OChIb
16 3099,6 725,3
17 3274,0 949,6 obpeis Slaer kpyrusHoit 60—70°
18 3351 ,4 1175,0 6poBka o6pbiBa Slii/sl
19 3549,6 1204, 1 5PO3HOHHO-KapcToBas noGepxHocTh b

lMpumevanue. B6ausn paspefounoro crsopa I—I B npomounax ckuaoHa HaGUmOJAJHCh BBIXOALI TNOJA3EMHEIX BOA Ha orMerkax 105;

291,1; 374,8; 475,2 m.
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Ipodoaacenue taba. 2.11

MT::?:&“("’ Pacc-ro;gg:'o; TR Omen;:mr;za'eaxﬂocm Onucanyie CKJIORA 110 JIHHHH paspesa
Creop IT1—I1
1 0,0 0,0 YPOBEHb MOPS; OTMeJb KPYTH3HOH 4—5°
2 29,5 7,5
Cks. 1 75,0 6,9 MOBEPXHOCTb COBPEMEHHOTO OMOJI3Hsl, OyrpHcrasi, pacu/ieHeHHas oBparamu
4 326, 1 50,2 ¥ [IPOMOHHAMH
5 679,5 119.6
6 950,0 170,0
Cks. 2 1151,0 194,5
8 1299,5 249 2
Cks. 3 1370,0 256,3
10 1650,0 319,4
11 1951,6 405,5 NoJIOTHH JeJIOBHAJNBHBIN CKJIOH, BBILIE — MOJABHKHAS OCHINb
Mypd 4 2185,0 448.9
B33-1 2323, 1 529,1 CTyreHUaTasi NOBEPXHOCTh ONOM3HA — O/IOKAa H3BECTHAKOB
14 2370,0 501,5
Hlypd 5 2464 ,6 487,6 MOJIOTOHAKJIOHHA 5 TIOBEPXHOCTH CPEJHEUeTBEPTHYHOrO KOHYCA BBIHOCA
16 2724 .9 585,0 c1a60PACU/ICHEHHAS] TIOBEPXHOCTh JIOBHANBHOTO CKJIOHA; BbILIE — I0JBHK-
B33-2 3050,0 619,9 Hasi 1ie6eHHCTo-T/ibi0oBas OChIllb H3BECTHAKOB
18 3148,8 765,2 CMeleHHble MAcCHBHl M GJIOKHM H3BEeCTHAKOB, obpasyiomue TPymiy pacuse-
19 3180,0 700,0 HEHHBIX TPs
20 3224,7 821,5
21 3250,0 799,8
B33-3 3306,2 884 .6
23 3400,0 907,9
B33-4 3645,2 875,3 CPelHeUeTBEPTHYHBI KOHYC BBIHOCA
25 3940,0 1002,0
26 3991,3 1081,0 criaxennas, paséutas TPEUHHAMH TOBEPXHOCTH BepXHeueTBepTHUHOro Giio-
27 4150,0 1074,8 KOBOTO OMOJI3HS; B THUIOBOM 4aCTH JAeficTBylomas weGHHCTas OChINb
28 4300,0 1099,2
29 4400,0 1240,0 yeryn $iiabl, 30Ha oTuseHeHHs GJIOKOB H3BECTHSKOB
30 44490 1400,0 [OJIOTOXOJIMHCTASI TIOBEPXHOCTL bl

4413 pumevanne. BOausu paspefousoro crsopa II—Il B npomoHnax oOHAPYIKEHbl HCTOUHHAKH
3 . ,

M.

noj3eMHbIX BOoA Ha ormerkax 161

|



ITpodosrsxcenue taba. 2.11

MNB:?:%" pac“°f,':,’;,°,,,°:, VERs O'me’r:g“l;&n'eaxuocm Onucanue CKJAOHAa MO JARHH pasdpesa
Crsop III—III
1 0,0 6,8 HAKJIOHHAA NOBEPXHOCTb COBPEMEHHOI0 KPYIMHOTO OIOJ3HSI-NIOTOKA
Cxs. 1 73.5 6,9
3 254,9 13,0
4 349.7 20,9 crabopacu/ieHeHHas CTyneHuaTast MoBePXHoCTh JAPEBHHX OMoJIsHeH
5 415,0 15,2
Cks. 11 470,0 21,3
/] 559,9 15,1
B33-10 820,6 25,7
Cks. 12 1005,2 30,9
10 1085,3 27,9
11 1210,0 29,1
12 1275,3 37,8
) 13 1512,0 37,1
L Cks. 13 1811,0 18,1
15 1990,8 18,2
16 2135,5 4.6
17 2209,0 7.8
18 2349,6 73,6 rpefent ¢ KPyThIMH OGHAMKEHHLIMH OTKOCAMH B MOPOJAax TABPHYECKOH CePHM
19 2470,0 28.0
20 2545,2 10,0 OBpar B COBPEMEHHBIX OMOJI3HEBLIX HAKOMJICHHSX
21 2585,0 25,6 MOBEPXHOCTL COBPEMEHHOTO OMOJI3HSA, pacwieHeHHAs oBparaMu
22 26203 18,3
23 2719,8 28,1
Cks. 14 2791,0 20,5
25 2874,8 12,4
26 2904,9 18,0
Cks. 15 2995,0 V.7
28 3079,9 13,7
29 3140,0 22,5
30 3260, 1 5,0
Cks. 16 3355, 1 15,0
32 3500,6 34,8 9PO3HOHHBIH CKJIOH
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Onucanue paspe3oB PaspelovHbIX BLIPAGOTOK

Ta6aunna 2.12

I'nyGuua saneranus cjios, M

Ne Teonorayeckuii
Onucanue Nopop
cJioa HHIAEKC o 1o
Crsop I—1
Cks. 6. Otm. ycTb — 53,4 ™
1 dpQyy CyriiHHKH Gypbie, ¢ peikodt H MeaKoit meGeHkol GypBIX necuaHHKOB 0,0 5,6
2 dpQyy CYIIMHKY 4epHO-Gyphle, Bsi3KHE, BOAOHACHIIIEHHbIE, ¢ GOJMbILIHM KOJHYECTBOM MeJ- 5,6 55,1
KOro me6Hs H TibI6 TeMHO-CEPLIX NMEeCYAHHKOB M HM3BECTHAKOB; JeOMT NPH OTKay-
Ke u3 ckpaxuwusl 0,1 a/c
3 Ts 4+ J; APrHJIHTHL H QJIEBPOJIMTHI TEMHO-CePble H YEPHBle, ¢ PeAKHMH MPOCHOAMH TJIHHH- 55,1 74,8
CTHIX NECYaHHKOB, HHTEHCHBHO AMCJIONMPOBAHHBIE, C TEKTOHHUCCKHMH TPeLlHHAMH
Cke. 7. Ot™. yctba — 140,1 m
1 dpQ;ir CYIJIMHKH M TJIHHBI cepbie, nsatHamu Oypuie, ¢ uiefHem M Miiki6amMi NOPoJL TaBpH- 0,0 47,1
yecKoil cepHH, IJIOTHbIE, BOMOHOCHLIE; NMPHTOK BOAB B ckBaxKuHy 0,006 a/c
2 dpQyy rIBIOB ¥ 6JI0KH NMECYaHHKOB, APTHJIJIHTOB M M3BECTHAKOB TEMHO-CEPble; B TPellH- 47,1 95,3
HaxX — CYTJIHHKH IJIACTHYHBIE, BOAOHACHILIEHHBIE
3 Ts+J; apPrU/UIHTBL ¢ TOHKHMH TIPOCJIOSIMH NECYAHUKOB, TEMHO-Cepble, TPELLHHOBATHIE; J0 95,3 102,4
ray6unbl 97 M BHIBETpeJIbie 0 COCTOSIHHSA IMEGHHCTOM NJIOTHOW TVIMHBI
Cxs. 8. Otm. ycTba — 245,9 ™
1 dpQyy IJIHHBl CHHE-uepHbie, nepemsThie, ¢ Meakoil meGenkoil apruliuTOB, BA3KHE, BOLO- 0,0 41,0
HACHIEHHBIE
2 Tg+ apPrUJUTATEL ¥ ANeBPOJHTH TEMHO-cephle, nepeciaHBalomKecs ¢ necuaHukamH, Tpe- 41,0 55,4

OIHHOBATEIE, BHLIBETPEJIbIEe, PacnaiaioTcs Ha YIJIOBaTylo meﬁenxy
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lpodoascenue raba. 2.12

TayGura 3aneranus cnosi, M

cf:f,, reo::l:r::::u ﬂ Onucarue nopox
oT o
lilypp 9. Ot™. ycrba —299,9 m
1 dpQpy meGerb M IibiGsl H3BECTHAKOB, aPTH/UIHTOB M TNECYAHHKOB C CYTJIMHHCTHIM 3aroJi- 0,0 5,9
HHTEJIEM, BOAOHACKHIIEHHbIE ¢ TAyOHHBL 2,5 M
2 dpQy CYTVIHHKH W TVIHHBL GypoBato-cepble, ¢ mmeGeHKON W ribi6aMil TaBpHYeCKHX TOPOA, 5,9 29,7
BOAOHACKIIEHHbIE, [W1ACTHYHBIE
3 Tg+4 1 NeCYaHKKH CBETJIO-cePhle, TOHKO3ePHHCTHIE, H3BECTKOBHCTBIE, ¢ TOHKHMH NPOCJOS- 29,7 41,3
MH aprH/UIHTOB, C TPelHHAMH
Cks. 10. Otm. ycTbs — 359,4 ™
1 dpQ;y HIEGHACTO-TIMHHCTHIE Macchl ¢ GOJIBIIHM KOJHYECTBOM OOJOMKOB aprH/AHTOB H 0,0 9,3
NeCUaHHKOB, BASKHe, BOJOHOCHBIE (AeOMT npH oTkauke H3 cksaxuasl 0,032 a/c)
2 Tg+J, NecyaHuKky M apruJiINThl TEMHO-cepule, pasipobieHHbie 9,3 34,8
Creop IT1—II
Cke. 1. Ot™. ycTbs — 6,9 M
1 dpQ;y MeJIKHe DaBIOL apruIMTOB M ATeBPOJHTOB, CHJIBHO PasiApob/eHHble; 3aloJHH- 0,0 14,7
Tellb—uepPHast, BA3Kas, B4XKHAs, TUIaCTHYHAS TJIHHA
2 dme KpynHble Tabi0bl  pasApob/eHHbiX apru/UIHTOB TaBPHUYECKOW CePHH, ¢ CyIVIMHHC- 14,7 30,2
THIM 3aNOVIHHTENEM, BOAOHACHIULEHHBIE; C PEAKHMH TABLIGAMH N3BECTHSIKOB
3 Ts+ J;4 aNeBPOJINTEL M aPTWIMTHL TEMHO-CePhle, NepecJanBaoniecs, CMATH B CKJAAKH, 30,2 51,6
pa30OHTHl TpelHHAMH
CkB. 2, OrM. ycTbsi —194,5 m
1 dpQ,y CyrinHucTasi c/ab0 yBiaKHEHHas wmacca ceporo W Gyporo 1BeTa ¢ meGHeM Mo- 0,0 24,6
PO/l TaBPHUeCKoll CePHH; HA KOHTAKTe C HECMEMEHHbLIMH MOPoAaMH cjaboe BOJAO-
IPOSIBJIEHHE
2 Tg -+ Jy aprUAIHTBL U a/1eBPOJIHTHL C PEAKHMH TPOCAOAMH TOHKO3EPHHCTHIX TNeECYaHHKOB; 24,6 61,2

Ao 30 M BEIBEeTpe/ibie, € TpPEU(HHAMH, HHUXKE — IVIOTHLIE, cJaGoTpelHHoBaThIE




l1podoascenue rabar. 2.12

j TayGuna sajerauus caosi, M
Ne I'eonoruuecknil
108 HHJCKC Onucanne Nopoj
oT A0
 Cke. 3. Otm. yoTbst — 256,3"m]
1 dpQyy CYTJIHHKH W TJWHE 6ypoBaTo-cephie, ¢ MEJKHM meSHeM aprujanToB H H3BECTHS- 0,0 12,8
KOB, I€PeMsATH, BOJOHOCHBIE C YJeJbHbIM JAe6HTOM NPH OTKAYKe M3 CKBaXKHHBI
0,0017 a/e
2 Tg 4 Iy aPTUWJIJIMTEI, aJeBPOJIHTHI M IeCYaHMKH, mnepec/aHBalollHecs;, CMSTHIE B KPyTbie 12,8 32,0
CKJIaJIKH, TPEIMHOBATBIe; TPeUiHHbl WHOTJA BBINOJHEHL! KBAapIleM, valle Kajblu-
TOM; BBEPXY BLIBETPEJIBIE A0 COCTOSIHHA MeJKOMmIeOHHCTOH MacChl
[lypd 4. Otm. yerbsi — 448,9 m
il dQy; mefeHb MecyaHukoB, H3BECTHSIKOB M OOJOMKOB aprH/JIHTOB C CYTJIHHHCTBIM 34+ 0,0 12,3
NOJIHUTEIEM; CyXHe, IVIOTHbIE
p) T+ J4 APTHJUIMTEL M aJeBPOJIHTH C PEAKHMH TPOCJAOSIMH TECYaHHKOB, TPEILHHOBATHIE, 12,3 20,6
CMAThIE B MeJKHE CKJALKH
Wypd 5. Om. yctbs — 487,6 m
1 pPQy; cyraugkn Gypopato-najestie, Kap6oHaTHhe, IJIOTHbIE, NOYTH CyXHe, C MEJIKOM 0,0 8,3
w,eGeHkoil M TbIGaMH H3BECTHAKOB H MECYaHUKOB
Creop ITT—III
Ckg. 11. O™, yctbst — 21,3 M
1 dpQy; IAMHUCTO-LeOHHCTHIE Macchl, MepPemMsiThble, HeoJHOPOjlLIe, BHH3Y BOJIOHOCHBIE, Je- 0,0 22,0
outel o 0,2—0,9 a/c
2 dpQy; MeTKie TABGH ¥ 1meGens W3BECTHSKOB, PEAKO MECYaHHKOB € MJIOTHBIM KapGowar- 22,0 41,3
HO- CYTVIMHHCTHIM 3aMOJHHTEJNEM, YYACTKamH OGBOAHEHHBIE,
3 dp—drQy; jebenka ¥ TABOH APTH/AINTOB W NECYAHHKOB H KPynHble OOJOMKH H3BECTHSKOB 41,3 59,9
C CyTJIMHMCTHIM 3a[I0/IHHTENEeM
4 Ts+J, NeCUaHHKH TEeMHO-CePble, KBAPI-TIOJIEBOLINATCBLIE, € NPOCJAOSMH aJaeBPOJIHTOB, 59,9 79,1
CHJILHOTPEIHHOBATLIE




ITpodosxcenue raba. 2.12

TayOuna sajgeraussi cJiosi, M
it l‘eo:;:msc: R Onucanne nopoj
or RO
Cxs. 12, Ot™. yctbsi — 30,9 m
1 dpQpy cyriuHKH Gyposato-cephie, KapGoHaTHBIE, nepeMsiThle, ¢ rabGavu M ueGeHKO# 0,0 7.2
APTHJVIMTOB, TIECYAHHKOB H H3BECTHSKOB
2 dpQyy MeJIKHE ¥ KPynHbe IvibiObl M mefeHKa H3BECTHAKOB H NECYAHWKOB; 3aNOJHHTEb— 27,2 69,3
cynecH KpacHo-Gypsle, TVIOTHBE, BOAOHACHIILEHHbIE
3 dpQy, CYTJIMHKH cepble, TJIOTHBIE, BJaXKHbE, MeGHHCTbHIe 69,3 89,5
4 mQ;_; NecKH M Ta/JeYHHKH CJAOHCTHIe, ¢ (hayHOH MOPCKOii, BOAOHOCHbLIe 89,5 98,7
5 Ts+ Jy APrWJIJIHTHl YePHble ¢ NMPOCJAOSMH KBaplEBbIX NECYaHHKOB, TPellHHOBAThbE, JHCJIO- 98,7 109,3
LLHPOBAHHBIE
Cks. 13. Otm. ycTbs — 18,1 m
1 dpQy, cynecu KpacHo-Gypble, meGHHCTEIE, ¢ TJAYOHHBI 17 M BOAOHOCHBIE, AEOHT CKBAXH- 0,0 21,5
el 0,05 a/c
2 dpQ" IJHEBL Gyphie, MIOTHBIE, NEpeMsATblie, BOAOHACHLIIEHHLIE, ¢ IJLIGAMH NEeCYaHHKOB H 21,5 58,3
H3BECTHAKOB
3 dpQy; me6GenKka aprujIuTOB MesKasl, € PeAKHMH TIJbi0aMH H3BeCTHKA M NOPHHPHTOB; 58,3 70,4
3aNOJIHUTENb—CYTVIHHKH JKeJATo-cephie, KapGoHaTHbie, BOAOHACHIILEHHbIE
4 Ts—J,4 apru/UTHTBl ¥ TIeCYaHHKH, AHCJAOLHPOBAHHLIC 70,4 85,2
Cks. 14. Otm. yctbst — 20,5 M
l dpQqy FJIHHBL YePHBIe, BA3KHE, ¢ meGeHKON apru/INTOB M HM3BECTHSKOB; B HHKHeil vac- 0,0 26,4
TH npeobiajaer 1WeGHHUCTO-IIBIGOBBIN MaTepHal
2 mQlv TaJeqHuKH M TPaBHH ¢ TecuaHblM 3anoJiiTe/1eM, BOJOHACHILEHHbIe, ¢ (ayHo# 26,4 32,3
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[ipodornenue raba. 2.12

Fay6anga 3anerakuus cjaos, M

Ne TFeonoruueckHit
Onucanue Nnopoj,
caoa HHIAEKC oT a0

3 dpQin CYIJIMHKH cephie, ¢ GOMbIIMM KOJIHUECTBOM wieOHs H TUIbO a/leBPOJIHTOB, H3BECT- 32,3 52,2
HAKOB H TECYAaHHKOB, BOJOHACBHIIIEHHDIE

4 Ts— APr WUIHTEL € MPOCHOAMH MEJIKOZEPHHCTBIX I€CUAHHKOB, TPCULHHBL 3alOJIHEHbI 52,2 66,7
KaJIbLHTOM

Cks. 15. Ot™m. yerbs — 17,7 m

1 dpQpy TANEBL cephle, meOHHCTEe, nepeTepThie, Bf3KHe, ¢ TbGaMu PasAPoGJEHHBIX anes- 0,0 9,6
posanTos; yAenbubii ae6ut 0,04 a/c

2 dpQyy CyrauuKH Oyphie, ¢ meGeHKOH MecuaHHKoB H aJIeBPOJHTOB, NJACTHYHLIE, BO/OHA- 9,6 25,6
ChIIEHHbIe

3 mQ;y BaJyHE W TAJEYHHKH C KPYNHO- H rpyGO3ePHHCTBIM NECKOM, BOAOHOCHLIE 25,6 30,3

4 Ts—Jy MeCYaHHKH H aprulIHTH nepecsanBaloulkecs, TPeUHHOBaTbIe, CMATBIC B CKJALKH, 30,3 47,0
BhIBETPEJbIE /10 COCTOSIHHS MEJKOH IleGeHKH

Cks. 16. Ot™. ycrbst — 15,0 m

1 dpQ;y CYrMIHHKH H DIHHB GypoBaTo-uepHble, BJIAXKHbIC, nNepeTepThie, BA3KHE, C 1e6eH- 0,0 10,0

2 KOH a/leBpoJHTOB

2 dpQpy rapiGs ¥ mefeHb H3BECTHAKOB W NECYaHHWKOB C CYTVIMHHCTLIM 3amoOJIHHTENEM, BOAO- 10,0 21,5
HACHILUEHHEIe ;

3 dpQ,y CYrMMHKH M TJHHB cepbié  Gypbie, c mebieM H OGJOMKaMH H3BECTHAKOB, 21,6 42,6

’ pexe NEeCcYaHHKOB, BJIAXKHbIE

4 Tg—J4 APrHAANTEL, QJICBPOJHTHI M NecYaHHKH nepeciausalouitecs; AHCAOLHPOBAHHLIE, 42,6 59,9

TPeLHHOBaThIe, BbiBeTpeJbie




Ta6anna 2.13

Pe3y.‘lb‘l'81‘li BEPTHKAJBHOrO SJEKTPHYECKOro 30HAHPOBAHUSA

% Ormerka MoumunocTts l‘eo.non‘;- -
TNOBEpXHOCTH OTJIOKEHHH, YeCKH €0JIOrHYeCcKOe ONnucanne
rovkr B33 5 SSMJIH, M M HHJEKC
Creop I—I

5 460,0 5.6 dpQlv COBPEMeHHbIEe OM0JI3HeBble HAKOMJIEHHS; B oBpare BGJH3H CKB. 10 KOHTaKT mnopox
TaBPHYECKOll CePHH H CPelHEIOPCKHX OTJOXKeHHH Ha BeicotTax 369—374 M; mnoc-
Je/lHHe MpeACTaBaeHbl MecHaHHraMH CePbIMH, CPeIHE3ePHHCTHIMH, C YACTHIMH Npo-
CNOSIMH aPTHIIJIHTOB W PEJIKHMH NPOCAOAMH TY(ONECYaHHKOB H TeMHBIX NOPGHHPU-
TOB; a3. nmaf. 5—6°; =35—40°

6 524,8 15—17 dsQ;y JeficTByiomas ochiib H3 TILI6 H meGeHKH H3BECTHSIKOB H M3BECTHSKOBBIX OPekyuil

7 675,2 150—160 dpQyyy B YCTynax ONOJI3HEBbIX CTyNeHeH BCKPHITHI IVIbIOBI H MaKeThi:
a) W3BECTHAKOB, CMeLEeHHbIX, PasipolienHbiX, ¢ GypPHIM CYIJIHHHCTBIM H ieGHHC-

TLIM 3aNOJTHUTEJEM;
6) nmecyaHHWKOB CephIX, CPeJHEe3ePHHCTHIX € MPOCJIOSAMH APTHIVIHTOB, TydornecyaHH-
KOB H pexe nopdHPHTOB

8 649,9 55—60 d—pQy; PacuHCTKONH BCKPBITHl LIeGHHCTBIE cynecH KpacHO-Oypuie, KapGoHaTHbie, caa6o-
BJAXKHBIE; CJOHCTOCTb CO3MAIOT NPOCAOH OGJOMKOB BBIBETPEJbIX W3BECTHSIKOB H
NECYaHHKOB

Js B oO6puiBe Flityibi OOHAXKAIOTCA H3BECTHAKH CBETJIO-cephle, CKPBITOKPHCTAN/IHYECK He,
CJIOHCTHIE, C TPOCJAOSIMH MepreJieil, Kpenkue, ¢ TpPeuiHHaMH GOPTOBOro OTHOPA;
sajeranse nopoA: as. mnad. 5° =15—20°; KOHTaKT cpejHe- W BEPXHEIOPCKHX
ornoxeruit #Ha orM. 700720 m, norpeSeHHBINE 10T OCHINBIO
Creop I1—II
1 529, 1 105—107 dpQ, B OJIH3pACno/oNKeHHOM oBpare oGHAXKAIOTCA:

a) TAbIGBl 1 GNIOKH H3BECTHSIKOBBIX OPEKYMil; NaukH TmOPoA CMeMeHbl, CHJLHO
pasapo6ienbl, ¢ GypoBaTo-cepPhiM KaPOOHATHBIM CYTJIHHKOM;

6) mecyaHukH cepbie, CPEAHE3ePHHCTHIC, TOHKOMOPH3OHTANLHOCAOHCTHIE, PeAKo
MAcCHBHbIE, € NPOCJOSMH aPTHAIHTOB, Ty(ONeCYaHHKOB H NOPPHPHTOB; a3.
nan. 30—35°, puauMas momHoeTs 10,3 M



6¥

Mpodormncerue taba. 2.13

Ne OTmeTka MouxocTs I'eostora-
Touk® B33 | MOBEpXHOCTH OTJIOKEeHHH, HecKHi leonloruueckoe onucasne
SeMJIH, M M HHJIEKC
2 619,9 25—27 dQy B MPOMOHMHAX M OBParax OOGHAXKAIOTCH CYIVIMHKH KpacHo-Oypole, ¢ BbIBETPeJOH
me6eHKOl H3BECTHSIKOB, PeXe NecYaHHKOB
3 884,6 170—180 dpQy; B OGHAMEHHbIX OTKOCAX OMNOJI3HEBBIX CTyNeHeH BCKPbITHI:
a) TABIOBl CJOMCTBIX H3BECTHSKOB M TECUaHHKOB, CMEILEHHBIE, PasapolieHHbie;
B TPeLlHHAaX — GYPBIf CYTVIHHHCTO-IIEOHHCTDIA 3aNOMHHTEIb;
Ja 6) TydonecyaHHKH, nepecaanBalollHecss C NeCYaHHKaMH H PEAKHMH NpOCOsiMH
apruaautos; as. naa. 1—3°; =30—20°
4 875,3 120—130 PQy B OBParax BCKPHITHI OTJOXEHHSI JPEBHEr0 KOHyca BBIHOCA; CYIVIHHKH KpPacHo-ce-
pele, Kap6oHaTHbe, MepenoJiHeHHble MeJAKOH 1e6eHKol H OTAe/NbHBIMH IVIbiGamu
M3BECTHAKOB; NMOPOALI MOYTH CyXHe, MJIOTHbE; BUAHMAA MoumHOCTb 10—15 M
Jg B oOHa)KenusiX B oOpbiBe Slilibl BCTPeueHbl H3BeCTHSKH PHGOBbBIE, CBETIO-CEpbie,
CJIOMCTHIE, ¢ TpemuHamMH GopToporo ormopa; as. naf. 5—10°, =15—20°
HA MOBEPXHOCTH TMJIATO MHOTOUWC/IEHHble KaPCTOBble BOPOHKH; KOHTAKT MEXAy
cpe/lie- H BEPXHEIOPCKHMH OTJAOXKeHusiMU rorpeGerHblit, Ha oT™. 820—840 M
Creop 111111
10 25,7 75 dpQy; Cpe/lHeyeTBEPTHYHBIE ONOJISHEBbIE HAKOIJIEHHS — TVILIOBI M MaKeThl H3BECTHAKOB

C 3anoJIHHTeJaeM

lMpumevanue. KOHTAKT nopol TaBpHyeckoll cepuH CO CPEAHEIONCKUMH OT/IOKEHHsMH PacrnojiokeH Ha oT™. 458,0 M,
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Ta6auna 2.15
CBefeHua 0 MOA3EMHLIX BOAAX
Ne CKBaKHHBI
Tny6uHa OT YCTbA CKBAXH-

Eh: 6 8 9 10 1 3 1
TosiBTeHHs BOAKI 28.6 121 .0.1.16:2:] 2,5 ] ..D;1 7.5 7.4 | 22.3
YcranoBuBLIETOCS YPOBHSA 28,6 { 21,01 16,21 2,6 | 5,1 701 17.4'] 22,3

Ne CKBaMXHHBI
Tny6upa OT yCTbA CKBAMH-

ks 12 13 14 |15 16
INosiBneHust BOAK 24.0.1.89,5 | 17,9 | 31,01:6,3 1 29,7 | 3,4 | 26:b
YcTaHoBHBILIETOCH YPOBHS 17,9 | 28,3 : 20,9 6,319,656 3,4| 15,6

SAQAYA 25

COCTABNEHUE 3AKNIOYEHMSA OB YCTOWYMBOCTH MPABOTroO
ONOJN3HEBOIO BEPETA p. AHIAPbI

B nposnune p. AHrapbl INpeAnoJiaraeTcss CTPOHTENbCTBO MJIOTHHBL H

BoAOXpaHuaHuma ¢ noanopom 50 M H cpaboTkoi

ypoBusa 20 M. Ha

ﬂpﬂBOﬁepe}KHOM CKJIOHE JOJIHHBI, CJOXE€HHOM MOHOKJIMHAJIBHO 3aJie-
ralouuMHu TEppHFQHHO-K&pGOH&TBHMH nopoaaMHu KeMﬁpHﬂ H OPJOBH-

Ka, HIHPOKO Pa3BHTHI OIIOJI3HH 0JIOKOBOTO  THIIA.

Ononsuu  ¢opmu-,

PYIOTCSA B pE€3yJabTaTe OTYJIECHEHHHA CyGBepTHKaJIbeIMPI TEKTOHHYECKH-

2.5. Teonorpueckasi cxema mnpa-
Boro Gepera p. AHraphi:
] — apruayHTHl W aJeBPOJIHTH
Hero KeMmGpus; 2 — necyaHHKH,
POJIATHI, H3BECTHSKH, NOJOMHTBHI BepX-
Hero kemOpH#A; 4 — MNECYaHHKH, ajieB-
POJIHTH, H3BECTHSKH, C MPOCJIOAMH
IJIHH HHXKHEro ophosuka;, 4 — Tex-
TOHHYECKH pasjoM; 5 — CKBaXHHB
H HX HOMepa; 6 — KOHTYp BO/OXpa-
HHJHIUA; 7 — PBBI OTCEAaHHS

Puc.

cpea-
aJieB-

51

[e]r [&]2 [oFs [=3+
s L.—16 [~ |7




Ta6auuna 2.16

Tonorpaduueckne H reoMopoNOrHIECKHE NaHHLIE ISl NOCTPOCHHUS
HHKEHEPHO-Te0JIOTHYECKOro paspesa

Paccroa- | Ormerka
Ne ToukH, HHe or ToBepX-
CKBAMKHHR Haursa AOCTH OnHcanue CKAOHA MO JHHAH npohuaa
pas;:‘esa, 3eMJIH, M
| 0,0 138,0 ype3 peku
Cks. 1 12,1 138,65 | poBHas NOBEPXHOCTH MNOWMBI
2 20,0 140,2 COBPeMEeHHbIH OonoJ3HeBol CKJIOH, 6yrpucTelif ¢ psa-
MH OTCelaHHf WWHPHHOK A0 3 M, CPelHeH KPyTH3-
Hbl 20°
3 28,3 145,8
4 43,5 164,0
5 66, 1 176,1
6 73,8 177,3
Cks. 2 82,8 181,5
7 97,6 183,8 poB otcefanua® wHpHHOK 2,5 M, 3aJ0XKeHHBIH TO
TeKTOHHuUecKo# TpemuHe c¢ a3. nal. HOB 135°,
= 60°
8 112,0 139,2
Cks. 3 120,0 189,7
9 132,5 185,2 poB oTcelaHHs WHUPUHOK 2,2 M, 3aJ0KEHHBIH MO
TeKTOHHYECKOH Tpeuiune c¢ a3. nax. OB 150°,
2'T0®
10 154,0 190,4
11 159,0 188,0 POB oTcelaHMa wWHPHHOA 2,3 M, 3an0XKeHHBIHA MO
TeKTOHHYecKo# Tpemune ¢ a3. naa. OB 130°,
Z 1D°
12 184,0 202,1
Cks. 4 190,0 202,7
13 207,8 205,5 poB orceflanus mupuHoi 0,3 M
14 230,8 210,2
15 252,0 209,7 poB otcelanus wHpHHOKH 0,2 M, 3aJ0XKeHHBIH Mo
TeKTOHHuecKolt Tpemune c a3. nax. OB 140°,
= 68°
16 256,7 212,1 JEJIOBHAJNLHBIT  HHXKHEYETBeDTHUHbLIH CKJOH Kpy-
TH3HON 1—2°
Cks. 5 384,0 216,0

* Peol oTcellaHHsi 3anOJIHEHb! MEeOHHUCTO-TJMHHCTHIM MaTePHaIoM.

MH TpPEUHHAaMH KPYNHBIX OJOKOB TMOPOA, KOTOPHIE MOILYT CMEULaThCsd
IO IJIHHHCTHIM IPOCJAOAM, NaAalOIIMM B CTOPOHY PeYHOH JAOJHHHI.
MensieHHOE cMelleHHe OIOJI3Hell BbI3BIBAeT pacClIHPEHHE TeKTOHHYe-
CKHX TpeIHH ¢ 00pas3oBaHHEM Ha MOBEPXHOCTH CKJIOHA PBOB OTCELA-
HUST WHPHHOH Oosiee 3 M. HeusBecTHO, N0 KaKUM TJAHHHCTBIM IIpO-
CJA0SIM MNPOHCXOJAHT CKOJIbZKEHHE OMNOJI3HEBHIX TeJ, H NO3TOMY OAHHM
H3 OCHOBHBIX BOIIPOCOB HHXKEHEPHO-Te0JIOTHYECKOTO HCCJAEAOBAHUS SB-
NSeTcs OoNpejAe/eHne MOoJ0KEeHHSI MOBEPXHOCTH CMEIleHHs.
CTpoHuTENbCTBO BOAOXPAHHJHIIA NMPHBEAET K OOBOJAHEHHIO OTJO-
JKeHHuH IipaBoro Oepera, uTo co3naer Gosiee GJiaroNPHSATHHIE yCAOBHS
JJIST ONOJI3HEBBIX IpoilieccoB. B 1ensix OLEHKH YCTOHYMBOCTH IpPaBo-

o2~



Ta6auna 2.17

" Onucanue paspesoB CKBAXKHH

€9

T'ny6rra saneranus
cJI0st, M
wN;ﬁ reom:‘%cxnn Onucalne Nopox
or l A0
CxkB. 1. OT™m. ycrbsi—138,65 m

1 aQy NeCKH KBaPUEBRble, CPe/lHe3ePHHCTHIE, KOCOCJOHCThIE ¢ I'DaBMeM H rajibKoil, BJaKHbie BOJAO- 0,0 1,8
HOCHBbIE € Tay6uub 0,3 M

) E's JOJIOMHTHL KeITO-CePhie, MEJIKO3ePHHCThIe, KPeNnKHe, MAaCCHBHbIE, TPEIHHOBAaTHbLIE, C Npoc- 1,8 5,0
JIOSAMH MepreJiefi, BOLOHOCHbLIE

3 €ls APTHAJIHTH M AJIeBPOJIMTH, H3MEHeHHBIe A0 COCTOSIHMS WEeOHs, JPecBhl H TJIHHHCTOH Macchl 5,0 8,2
(BO3MOXKHAsI 30HA CKOJILIKEHHS)

4 's NIECUYAHHKH JKEJNTOBATO-CePhie, KBaPI-NOJEBOIINATOBbIe, CPe/iHe3ePHHCTEIE, H3BECTKOBHCTHIE, 8,2 12,4
TPeliHHOBATHIE, BOAOHOCHLIE

5 €ls MEpresid CBeTJIO-Cephie ¢ MPOCJAOSMH aprHJHTOB 12,4 21,0

6 Fia NePec/auBaHie NecYaHuKoB, aJeBPOJIHTOB H apPrHJJMHTOB CHJBHOTPEI]HHOBATBHIX, ¢ TEKTOHH- 21,0 29,7
YeCKHMH TPelHHAMH LHPHHOK Ao |—2 cM, BOJOHOCHBIE

74 €3 NeCYaHHKH CBEMIO-CePhie, CPel/lHe3¢PHHCTHIE, KBapPIl-10JIEBOIINATOBLIE, H3BECTKOBHCTLIE, BO- 29,7 35,5
JOHOCHBIE

8 g aprUJUIHTHL ¥ a/IeBPOIATHL KPacHoBaTo-Oyphie, H3BECTKOBHCTHIE, TNepecsiaMpaomuecsi, Kpenkue,| 35,5 40,1
TPemMHOBATHE ¢ NPOCJIOIMH AOJOMHTOB H NECYAHHKOB, BOMOHOCHBIE

Cks. 2. Or™M. ycrba—181,5 M

] ed Qv mefenb W APECcBa MEeCYAHHKOB W M3BECTHSKOB € CYNeCYaHO-CYTJIHHHCTBIM 3amoJIHHTENIEM, 0 4,2
cjaboBnakanle

2 dpQ;y /04 HePABHOMEPHO nepecjauBaloniuecs apruIAThl, ANeBPONHTHI, NMEeCYaHHKH H H3BECTHAKH 3e- 4,2 12,0
JIEHORATO-CEPLIR, TPEn[HHOBATHIE, CJAGORIANKHLIE

3 dpQyy /Oy IJIAHLL 3€/1eHOBATO-CePhle, MUIACTHUHBIE, MOHTMOPH/IJIOHHTOBLIE, BJaXKHLIE (30HAa cKosbKenud) | 12,0 13,9




¥s

ITpodoamcenue taba. 2.17

’ P I'ayGuna saneranus
rHyec
c.n’oaa eo::‘(:meuclal Onucanne nopon S
or l 1o
4 0, H3BECTHAKH CBET/IO-CEPBie, C MPOCJHOAMH MepreJieil, TpeliHHOBATHIE 13,9 15,3
5 (0N nepecsanBaiie H3BeCTKOBHCTBIX MECUAHHKOB H AJE€BPOJIHTOB, TPelUIHHOBATHIX 15,3 22,0
6 €'s H3BECTHAKH OGypoBaTo-cePble, TNECYAHHCTHIC, MACCHBHBIC, KPENKHe, ¢ NPOCAOSMH JOJOMHTOB 22,0 24,2
7 (o APTHUIHTLI W aJIeBPOJIHThI NMePeMATHIE A0 COCTOSIHHSL APecBbl H TJIHHHCTON MAacchl, CHJIBHO- 24,2 25,8
BJaXKHBle (BO3MOMKHAS 30HA CKOJbMKEHHS)
8 €3 MIECYAHHKH 2KeJITOBATO-CePhble H aJEeBPOJHTHL KPACHOBATO-KOPHYHEBble TpPellMHOBAaThHe, ¢ MoA- | 25,8 29,5
YHHEHHBIMH TIPOCJIOSIMH W3PECTHAKOB H JIOJOMHTOB
9 Es JIOJIOMHTBl Cephle, MEJKO3ePHHCThIe, Kpenkue, cJaaboTpeliHHoBaThHIe 29,5 39,3
10 €3 nepec/laHBaHHe NECYaHUKOB, a/J€BPOJIHTOB H aPrWIJHTOB, TPEUIHHOBATHIX Ha rayGHHE OT 39,3 50,0
47,2 no 48 m, Apecea C IVIMHOA—3anoJIHHTEb HAKJIOHHON TEKTOHHYECKON TpPelHHbI
Cke. 3. Otm. ycrba—189,7 m
1 edQy meGeHb H IPecBa H3BECTHSKOB C CYyNeCYaHO-CYIVIHHHCTBIM 3alOJIHHTEJNEM, Caa60BJIaKHbIe 0 5,7
2 dpQ;y /0, nepec/auBaHie NECYaHHKOB, M3BECTHAKOB H aJeBPOJIHTOB C MPOCJOSIMH 3€JI€HOBATO-CEPhIX 5,7 13,7
IVIHH, NJIACTHYHBIX, BJAMKHBIX, MOLIHOCTBHIO A0 0,5 M
3 dpQw/ (o)} FJIHHLL 3€JICHOBATO-CEPhle, MVIACTHYHbIE, MOHTMOPHJIZIOHHTOBBIE, BJKHBEIC (30HA CKOILMKEHHs) 13,7 15,0
4 0, nepeciauBaHHe MEeCYaHHKOB, aJ€BPOJIHTOB, H3BECTHAKOB, JOJOMHTOB H MepreJeil, CHJbHO- 15,0 23,1
TPem HHOBATHIX
5 () JOJIOMHTHl Cepble, MEJKO3ePHHCTHIe, KPenkue, TPeulHHOBAaThle 23,1 25.2
6 €'s AJIEBPOJIMTHl M aPTHJIHTHI, nepeMsaThie J0 COCTOSIHHA JApecBbl H TVIHHHCTOH Macchl, CH/b- 25,2 27,0
HOBJIAXKHBIE (BO3MOXKHAS 30HA CKOJIBXKEHHSI)
7 €'s aJIEBPOJINTEl KPACHOBATO-KOPHYHEBBIE C NPOCJOSMH NECYaHHKOB XKEJTOBATO-CePhLIX 27,0 33,0
8 €3 H3BECTHAKH JKEJTOBaTO-cePhle, B HHXKHEH UYACTH C MHOTOYMCJIEHHBIMH TIPOCJAOSIMH MeCYaHH- 33,0 55,2
KOB, a/IeBPO/IHTOB, aprHJVIHTOB H MepreJeil, CH/IbHOTPELLHHOBATbIE




f1podorxenue raba. 2.17

3

Iay6KHHa saneranus
Ne Teosioruueckui cnosi, M
caosi HHAGKC Onucanue nopoa
or no
9 €'s NeCYaHHKH CBeTJIO-CePhle, CPelHe3ePHHUCTHIE, KBaPIl-N0JIEBOIINATOBbIE, H3BECTKOBHCTHIE, 55,2 62,3
TP HMHOBATHE, BO/IOHOCHBIE
10 € ANIeBPOJIMTH KpacHOBATO-Oypble, H3BECTKOBHCTHIC, KpPenkHe, TPeuiHHOBaTHIe, BOAOHOCHbLIE, Ha 62,3 76,0
ray6ure 70,5 M CHJABHO Pasapol/ieHbl-—HAKJAOHHAS TeKTOHHWYeCcKas TpeuinHa
Cke. 4. Orm. ycren—202,7 m
1 edQyy meGerb, APecsa ajleBPOANTOB H MECYAHHKOB € CYNECYaHO-CYTJIHHHCTHIM 3alOJIHHTENEM, 0 3,6
B/IaXKHBIE
2 dpQy /01 nepecanBanue aJeBPOJIMTOB H aPTHJUIMTOB C MPOCJAOSIMH BJAXHBIX TJIHH 3,6 13,5
3 dpQyy /0y IVIMHBL 3eJIeH0BaTo-cePhie, NJAACTHYHBIE, MOHTMOPHJJIOHATOBHIE, BIAXKHbIE (30HA ckoabxKenns) | 13,5 15,0
4 0, H3BECTHAKH CePble, MeJKO3ePHHCThbIe, MeCYaHWKH KPenkHe, CHJIbHOTPEIHHOBAThHIE 15,0 23,9
5 Es JIOJIOMHTHE! CePHe, MeJKO3ePHHCTHI, KPenKHe, TPelHHOBaTHE 23,9 28,0
6 Es ANEBPOMMTH M APrH//IMTH, NEPeMATHe A0 COCTOSHHS JAPecBbl H MJIWHMCTOH Macch, CHbHO- | 28,0 29,4
BJ2XKHHE (BO3MOXKHAS 30HA CKOJILXKEHHS)
f €ls TECYAHHKH JKeJATOBATO-CEPHIe, C NMPOCJAOAMH AJEBPOJIHTOB H H3BECTHSKOB, TPEIlHHOBATHIE, 29,4 34,9
CJ1aboBaaXKHbIE
8 €l H3BECTHSKH W MEPTejii ¢ NPOCAOAMH NECYAHHKOB, aJeBPOJHTOB W aprUJJIHTOB, TPEIHHO- 34,9 53,4
BaThie
9 €3 fIECYAHHKH CBETJIO-CEPHIE, CPEHE3ePRUCTHE, KBAPI-TIOJEBOIINATOBHe, H3BeCTKOBHCTHE, Ka- | 53,4 59,5
BePHO3HBIE, BJAXKHEE
10 €l TOHKOE mepec/ianBaHHe apruJJTATOB H a/JeBPOJIHTOB 3eJieHoBaTO-cepbix H GypoBaTO-KOPHY- 59,5 70,0
HEBBIX, C MPOCJIOSIMH TECYaHHKOB, TPellHHOBATBIX
Cks. 5. Ot™. ycrbsi—216,0 m
1 €ls NEeCUaHHKH JKEJTOBAaTO-CEPhle, CHIBHOTPEIHHOBATLIE, BJIAXKHBIE 0 3,0




ITpodoaracenue raba. 2.17

Tay6una sanerciusi

9g

Ne T'eonoruueckuit cyosi, M
cnos HHAEKC Onucanune 1opop
or o
2 E's nepec/iauBaHie NECYaHHKOB, aJEBPOJHTOB M aPTWIJIHTOB KPACHOBATO-KOPMUYHEBLIX W 3eie- 3,0 21,8
HOBATO-CEPHIX, TPEULMHOBATLIX, C NPOCJAOSMH H3BECTHSIKOB H JIOJOMHTOB
3 €3 NeCYaHHKH CBETVIO-CePLIe, CPeJIHe3ePHHCThIE, KBaPIl-NOJEBOIUNATOBbIE, H3BECTKOBHCTHIE, Ka- 21,8 29,5
BEPHO3HbBIE, TPELHHOBATHIE
4 €2 TOHKOE Tnepec/lanBanye apru/iJINTOB H aJeBPOJIUTOB € NMPOCAOAMH NEeCYaHHKOB; NopPoAbl Tpe- | 29,5 68,0
11l HHOBATHIE
5 Fla aJIEBPOJIHTHI 3€JIRHOBATO-CEPHIe, TOHKOCAOHCTHIE, KPEenKkue, TPEeLUiHHOBATEHE, BOJOHOCHLIE 68,0 80,0

¢ raybunst 73,0 M

Tabanuuna 2.18
CeeleHHss 0 NOJ3EMHBIX BOJAX

I'ny6rHa yCcTaHOBHBIIETOCH YPOBHS TIOASEMAKIX BOJX
AGc. OTM. ypOBHS B CKBAXHHAX, M
BOJbI B pEKe

i [i 3 4 5

138,34 (20.07.71 r.) 0,3 | 43,1 51,3 | 64,36 | 77,59
143,14 (6.05.72 r.) L 38,5 46,6 | 59,62 | 73,0
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Pesyabratel naopatopHuix onpejeneHuit cBOHCTB NOPOJ

Ta6auuna 2.19

ConpoTtuBienne CABHTY*
Ne I'ny6nua O6beMEas ECTGCT“H: IMopnc- . ggzggrg::
a2 06%?;%??“ Mopopa ® ee reoNOrHYecKuil HUEKE ua:?;.A, uaz‘gﬂ;}m ;?c;:, );;‘;fl‘f;? cuennesne ug.:g;«:;y
% p?;)g; @ | C, MIla R,, MIla
1 5,6 apru/iIuTel 6ypoBaTO-KOpHUHEBhHIE, (g 2,56 8 8,5 33/29 0,2/0,025 35/15
7,0 - | aneBPONIMTH KPAacHOBAaTO-KOPHYHEBLIE, (g 2,53 7 7 - — 50/22
10,0 NeCYaHHKH KeJIToBaTO-cephie, Cig 2,62 8 6 — — 110/75
2 8,0 apruJIUTH 3esieHoBaTo-cepuie, dpQrv/Oy 2,52 3 7,8 - — 40/15
12,5 TJIHHBL 3eneHoBaTo-cepuie, dpQrv/Oy - — — 24/8 0,07/0,02 —
25,5 TJIHHHCTHIA MaTepHan, €lg — — - 26/11 0,05/0,02 40/15
3 24,0 JIOJIOMHTH! (g 2,68 1 2.5 - — 100/80
26,5 TVIMHHCTHIH MaTepual, €y —_ — - 27/14 | 0,05—0,02 —
4 56,2 MECYaHHKH CBeTJO-cephe, €3 2,3 6 14 — - 80/46
63,0 aJIeBPOJIMTEL 3eJIeHOBaTO-cephie, (s 2,45 5 11 - — 55/20
* B uncaHTe/Ie—B BO3/AYIUHO-CYXOM, B 3HAMEHATele—B BOMAOHACHIIEHHOM COCTOSIHMH.




OepexHoro CKJOHa B €CTECTBEHHOM COCTOSIHHH M IIOC/I€ CO3JaHHsl BO-
AOXPAaHHJHLLA B JOJHHE p. AHrapbl NMpPOBeAE€Hbl HHIKEHEPHO-Te€0JOorH-
YECKHE H3bICKAHHA, BKJIOUAIOLHE HHKEHEDPHO-TeOJIOTHYECKYI0 CBEMKY
(puc. 2.5), Gyposbie paGoTH, I'HAPOre0JOrHYeCKHe HaOM0NCHHS H H3Y-
YyeHHe (PU3MKO-MEXaHHYECKHX CBOHCTB TOPHBIX MOPOA, pe3yJAbTaTHi
KOTOPHIX npuBoasitest B taba. 2.16—2.19.

Tpebyercs:

1) cocTaBHTb HHIKEHEPHO-TEOJIOTHUECKHH pa3pe3 NpaBOro CKJIOHA
poaunbl p. Aurapsl B macwrabe 1 :500;

2) 0xapakKTepH30BaTh COBPEMEHHOE COCTOSIHHE OMNOJI3HEBOrO CKJO-
Ha, BHISIBUTb OCHOBHbIE ()AaKTOPH BO3HHMKHOBEHHS ONOJI3HEH;

3) YCTAHOBUTb MOJIOXKEHHE IMOBEPXHOCTEH CKOJbXKEHHS H OTujeHe-
HUA ONoJ3Hel OJIOKOB NyTeM aHa/JuW3a TeoJIOTHYeCKOTO CTPOEHHSE
CKJOHA M C NMOMOLIBIO PACYETOB;

4) OUEHHTb YCTOMYHBOCTb CKJIOHA B €CTECTBEHHOM COCTOSIHHUH H
B cjaydyae 0OBOJAHEHHS MOPOA MPH BO3HUKHOBEHHH BOAOXPAHHJIHIILA;

D) AaTh pekOMEeHJalHH N0 AaJbHEHIUEMY HHKeHEpHO-TeoJioruye-
CKOMY H3y4YeHHIO CKJIOHA M MPOBEAEHHIO MEPONPHITHH MO YJAYYIICHHIO
€r0 YCTOHYHBOCTH.

SAOAYA 26

COCTABJIEHME 3AKNIOYEHMA OB YCTOWYMBOCTM ONON3IHEBOrO CKINOHA
ACNUHbI p. AHECTPA

OnonsHeBoit ck/JaoH JeBoro Gepera p. [duectpa BucoTo#i 150—
160 M pacnonoxen B 20 KM Bhille CTposLleHCcs MJIOTHHBI, copMHupo-
BaH B aJIeBPOJIMTAX H MNeCYaHHKAX BepXHero AoKeMOpHS, B Bblule3a-
JEramoiiux MeJOBHX Mepresisix, KpeMHSX, Tpenejaax, ajieBPOJHTaX C
JHH3AMH KBAapI-TIayKOHHTOBBIX MNECKOB H B HEOTEHOBBIX [eCKax,
OOJIHTOBO-PAKYLICYHbIX H3BECTHSKAX H IVIOTHBIX IVIHHAX.

C panHero nJefcroleHa peka nepemeuiajnach B CTOPOHY JeBOro
Gepera, moAMbiBasg €ro; B MNO3AHEYETBEPTHYHOE BpeMsl IMPOH3OLLE]
onoJjizeds obvemom 12—13 man M3, ¢poHTaspHAsi wacTb KOTOPOTo
BrOC/E€ACTBHH OblJla pas3MbiTa pekod H nepepaboTaHa MOJOABIMH
nojABHXKKaMH. B nanbHelilieM B HHIIE OTPbIBA HHTEHCHBHO NpPOTEKaJH
Npoilecchl OChilIaHHSI H CMbIBA.
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[Tocne HanoaHeHHss J{HECTPOBCKOTO BOAOXPaHHJHILA INPOH3OMAET
©0OBOJHEHHE OTOJI3HEBBIX M OCBHIMHBIX MecuaHo-KapOOHATHHIX HaKoIlJje-
HHI, YTO, BEpOSITHO, BHI30BeT 00pas3oBaHHEe OIOJI3HEH H OCOBOB; MOA-
3eMHBIE BOAB NpHoOperyT Hamop H OyAyT OKasblBaTh B3BELIHBAIO-
nlee AaBJeHHE Ha TNOAOMIBY OMNOJ3HS, YCTOHYHBOCTb KOTOPOro B pe-
3yJbTaTe 3THX H3MEHEHHIH MOXKET HapYLIHTBCS.

>~ p Auecmp

25 0 25 50 75 100m
! 1 1 =iy 3

| aQ|v|1 |dSQ|v|2 Id'dSQ|vI3 Idlell LdQuJS [ dQTIG LdDQ|"|7 l Nitr |8 Kocm,| 9
[Koemi| 10| pes|1r %t < g)12 [0 55818 [ 14 [ ~~]15 [T 16 [ @ |17[%75]1s

Puc. 2.6. Teosornueckass cxeMa y4acTka.
CoBpeMeHHble OTNOXeHHs: | — alTIOBHAJbHBIE TNECKH M TajeyHukn; 2 — ueb-
HHCTBHlE OCHINH; & — AEJIBHANBHO-OCHIHBE EeGHHCTO-CYIVIHHHCTRIE HaKolje-
Hus; 4 — J[eIOBHAJbHBIC CYTJHHKH; 5 — Cpe/lHeYeTBepTHYHBIE JeNIOBHAJIbHEIE
CYIJIHHKH; 6 — HHXKHEUETBepPTHUHBIE NeIOBHAJNbHbIE CYINVIMHKH; 7 — BepxHeyer-
‘BEPTHUHbIe ONOJI3HEBHle HAKOMJIEHHS, NpejcTasJenHble: a) 6JoKaMH M nakeramy
MeJOBHIX NOpPoj, 6) GJOKAaMH H NAaKeTaMu MOPOA MPOTepo3osi; 8 — TOPTOHCKHE
M3BECTHAKH H IEeCKH, CeHOMaHCKHe: 9 — Ttpenensi; [0 — aJeBPHTH C JIHH3aMH
neckos; /] — BepxHelOKeMOpPHICKHe APrH/JIHTH, aJeBPOJHTH, NECYaHWKH C Npo-
¢109MA TaHH; 12 — ypoBeHb: a) mnoanopHwuii, orM. 171 M, 6) cpaGotkh, OTM.
152 M; 13 — ckBaxuHa H ee HoMep; [4 — JauHHS paspesa; 15 — BepxHeuersep-
THYHBIE OnoJisHeBOH WHPK; J6 — OGpoBKa ONOJ3HEBOH CTyneHH; I7 — HCTOUHHK;
18 — reonoruueckue TpaHHIL: @ — MNpocJeXeHHbe, 6 — norpeGenHbie

Jlast nporHo3a nepepaboTku 6epera M OLEHKH ero oOmieHd yCcTOHYH-
BOCTH TOCJI€ CO3/1aHHSl BOAOXPaHMJHLIA OBbIJIH BHIMOJHEHB HHMKEHEp-
HO-T€OJIOTHUECKHEe HCCJAeJOBaHHS H MOJYYEeHbl CJAEAyIOUIHE JaHHBIE:
a) reoJiorHyeckas cxema TeppUTOpPHH BOJIH3H BHIOPAHHOrO PacueTHOro
paspesa ckjgoHa (puc. 2.6); 6) Tomorpaduyeckuii NpPoPHIL CKIOHA
no pacyetHod Jauauu (taba. 2.20); B) onHcaHHe pPa3pPe30B CKBANKHH
(traba. 2.21); r) nokasatenn (QH3HKO-MEXaHHUYECKHX CBOHCTB MOPOJA
(raba. 2.22, 2.23) u ypoBHeil moazeMHbIX Box (Tabu. 2.24).
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Ta6aunua 2.20

Tonorpagmueckune u reomopfosornueckue fanHbie JAsi NOCTPOEHHS WHKEHEPHO-TEOJNOTHYECKOTO paspesa

ro?kn Haf:::lrg::;ég M %»::Lxge:::?p:- Onncanue CKAOHa NO JHHHK npodras
1 0,0 123,0 MEXEHHBIH ypOBEeHb PEKH
2 25 l2§,3 ckB. 298; OeueBHHK KPyTH3HOH 4—13°
3 39 129,0 NOJIHOMK e OMNOJI3HEBOro yCTyna
4 61,2 150,0 6PoBKa OIOJISHEBOIO yCTyna
5 96 152, 1 CKB. 296; rnoBepXHOCTb COBPEMEHHOrO ONOJISHEBOrO Tesa KPyTHsHo# 10°
6 155 157,5 Jle/IIOBHAJIbHBI COBPeMEHHBIHl CKJIOH KpyTH3HOW 26°
7 164,5 160,9 ckB. 297; AemoBHANLHEIA COBPeMeHHbI CKJIOH KPyTH3HOH 28°
8 203 177,5 MOBEPXHOCTH JIeMIOBHAILHO-OCHITHLIX HAKOIJIEHHi KPyTH3HOH 26—27°; H3-NOA OCHINMHBIX OTJIO-
JKEHHI NPOHCXOJAHT BbICAUHBAHHE BOJ
9 224.5 192,0 TOJIONEHOBEIT OCHIMHOR CKJIOH cpennedt kPyTH3HON 34°, pacusieHeH OTAEJIbHBIMH MEJKHMH Mpo-
MOHHAMH,
10 299,5 248,5 OTMEYeH HCTOYHHK BOJBI
11 356,5 275,6 NO3/HENIefICTONeHOBAsl AKKYMYJIATHBHAA MOBEPXHOCTDb, nepepaGoTanHas B MJeNCTOLEHe B PaH-
HEYEeTBePTHYHBIH CKJIOH KPyTH3HOH 12—14°
12 375 281,5 cKB. 295
13 287,0
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TaGauna 2.21

Onucanue pa3pe3oB CKBAXKKHH

19

Tiy6una sanerauns cjiod, M
Ne Teonoruueckuii
c08 MHJEKC Onucanue nopog
oT 710
Cks. 298. Otm. yctbs — 128,3 m
1 dpQq/PE's | 610Kn M nakeTbl aPTHAJIHTOB H AJEBPOJIHTOB C THE3aMH MEPEMATHIX IVIHH, BaaX- 0,0 127
Hble, ¢ ray6HHbl 2,0 M BONCHACLIUIICHHBIE
2 peg APTHJJIHTBL Cepo-3eJieHble, CJOHCTBIE, C MPOCJAOSAMH TVIHH CePbIX, I'HAPOCIIOAHCTHIX, 12,7 13,4
MOIHOCTBIO Jo 20 cM
3 pE‘.:‘, NECYAHHKH TEMHO-cephle, CpeAHe3ePHHCTHIe, TOJICTOCJIOHCTHIE, TPelHHOBaThie, BOJO- 13,4 15,7
HOCHBIE !
Cke. 296. Orm. ycrbs — 152,1 m
1 dQy CYTJIMHKH JKe/TO-KOpHuHeBble, KapGoHaTHbIe, ¢ uiefeHkoH Mepreselt u kpemuei 0,0 4,6
2 dpQy/Ke | pasnpobaennbie 610kH M nakersi mepresiefi, Kpemueii, TPenesoB ¢ THe3AAMH MYYHH- 4,6 18,0
CTOrO KapOOHATHOrO MatepHana, BiaxHole, ¢ Iy6uubl 14,5 M BolOHACBHILEHHbIE
3 dpQy1/PE'3 | 6oKH W NakeTHl MECYAHHKOB, AAEBPOJHTOB, aPrH/VIHTOB ¢ THE3AaMH HePeMSTHIX 18,0 35,6
rJIHH, BOJOHACHILEHHBIE ¢ TayOHHBl 25,5 M
4 pe % apPrUJVIHTHl CepO-3e/ieHble, CJOHCTBIE, C NPOCIOAMH IVIHH CepPbiX, THAPOCIIOAHCTHIX 35,6 38,2
1
5 PE; NECYaHHKHU Cepble, CPEAHE3ePHHUCTBIE, TOJCTOCIOHCTLIC, TPEUHHOBAThe, BOAOHOCHBIE 38,2 41,6
Cgs. 297. Orm. yctbst — 160,0 m
1 dev CYNVIMHKH JKeJNTO-KOPHuHEBbe, KapOGouartHble, ¢ meGeHKoN wMepreJiefi M KpeMmHei, 0,0 4,3
BJIa)KHbIE
2 d—dsQ;y | webenb W JipecBa apru/JHTOB, IEBPOJIHTOB, NECYAHHKOB C CYNVIHHKAMH H CynecsiMu 4,3 10,1




l1podorsenue raba. 2.21

@9

Tay6una sanerauns Cios, M
Ne Teonorayeckuit
ctost WHACKS Onucanue nopox
or 10
3 peg aJIeBPOJIHTEl CEPO-3€J/IeHbe, CJAOHCTBIE, TepPec/laHBAIONIHECs] ¢ TNeCYaAHHKAMM, KPenkH- 10,1 18,4
MH, BOMAOHOCHBIMH, TPeliHHOBATHLIMH
4 p€§ apPru/VIUTHL cepo-3ejienble, (HoOJeTOBBIe, CJOHCTHIE, C NPOCAOAMH TIVIHH CePbiX, THJ- 18,4 445
pocaofucThix (Bcero 124 npocios MomHocTbio 0,5—6,0 cm)
Cke. 295. Orm. yctbsi — 2815 m
1 dQq CYTJIHHKH KOPHYHEBO-cephle ¢ JIPecBoil apruijiuToB, BJIaXKHbIE 0,0 1.6
2 N;s TJIHHBI CEPO-3€JIEeHBIC, CJOHCTHIE, MJIOTHBIE, MATOBJaXKHBIE 1,5 6,5
3 N, fr H3BECTHSIKH Cepbie, O00JHTOBO-PAKYLUEYHbIC, MACCHBHbIe; B HHXKHEH YacTH paspesa 6,5 33,0
MEeCKH MeJKHe, TJIHHHCThIE, CBETVIO-Cephie, KaPOOHATHEIE, BOAOHOCHLIE MOI[HOCTLIO | M
4 Kaca TPENe/bl CO CTSKEHHAMH KPEMHSI OT MEJIKOXKEIBAKOBLIX 10 BaJYHONONOOHBIX 33,0 50,0
5 Ksey AneBPHTHl CePo-3ejieHble C JIMH3aMH NECKOB, CPeJHE3ePHHCTHIX, KBapI-TJayKOHHTO- 50 90
BBIX, PHIXJIOCLHEMEHTHPOBAHHLIX, ¢ TVIyGHHbBl 68 M BOJAOHOCHBIE
6 peg a/IeBPOJIMTHl CePOo-3eJIeHbie, CJIOAHCTBIC, ¢ TOHKHMH POCJHOSIMH MeCUYaHHKOB 90 102,65
7 peg apTHJUIHTBL TeMHO-CEPBIe, CJIOHCTHIe, ¢ KOHKPenHsMH (ocopHTOB 102,5 111,58
. peS a/leBPOJIHTHI CePo-3eJieHble, TNepecanBalomliecs ¢ MecYaHHKamu TpeuinHoBaThivu, Bo- | 111,5 17,5
JIOHOCHBIMH




Ta6auma 2.22

3aBHUCHMOCTD MOKasaTeleil COMPOTHBJEHHS CABHIY NOPOL OT BJAAXKHOCTH

AnesposuTel  cepo-zese- Weer |10 12 15 16 18
Hble, CJOMCTHIe, BBIBETpe- @ 10 6 5 4 4
Jbie, K03}. CTeneHH BbHI- C 0,09 0,05 0,45 0,04 0,035
Berpesoctn B, = 0,3
APrWJIMTHl  TEMHO-CEDBIe, Weer |10 12 15 18
CJIOHCTBIE,  BHIBETDEILIE, P 20 14 13 7
KOo3(. CTeneHH BLIBETpE- Cc 0,18 0,1 0,06 0,025
Joctd B, = 0,3
bt cepole, cloHCTHIE, Weer |8 10 15 20 25 30
NJIOTHEIE P 22 18 14 10 7 4

c 0,18 0,15 0,09 0,07 0,04 0,02
Cannuerblit  3anoJHATEND Weer |18 22 25 30
TEKTOHHYECKHX TPem uH P 26 19 18 16

c 0,22 0,16 0,14 1,13

INpumeuvarnne. Wy.p— €cTeCTBeHHas BJAXHOCTb, %

Tperns, rpan: C — cuenyenne, Mlla.

; @ — yroil . BHyTPeHHero~

Ta6auuna 2.23

PesyabraTei JaGopaTopHbiX onpejenernmii PU3NKo-MEXaHHYECKHX CBOWCTB
OMOJI3HEBBIX HAKOMJIEHUH

ConpoTusieHue CABATY
Mecro B
ray6HRa O6BemMHan | BraskrocTs| [TOPHCTOCTD
ot6opa, MaccaaA, W, % n, % HEHAPYWIERKO- | MIOBTOPHOE 1O @,
e LT to olpiea | iy | ke, BT
Cxs. 296
12 1,8 4—10 45—55 0,04 22 —_— —
26 2,05 21 37 0,022 23 0,01 18
30 2,05 24 40 0,03 28 0,015 24
Ta6auna 2.24
CBCACHHS 0 MOA3EMHDBIX BOAAX
Ne ckBazHibl, BOAOHOCHLIE T'OPH3OHTHI
I'ny6uua, M 298 296 297 295
I 1 I 1 |-l e
Tostsatetinst BOA 2,2 13,4 14,8 38,8 16,8 | 33,1 68,4 | 117,5
YeTaHOBHBLIETOCH YPOBHS 2,0 13,3 | 14,5 26,5 | 16,6} 33,0 68,0 117,3
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Tpelbyerecd:

1) cocraBuTh HHXXEHEDHO-reoJIOTHYeCKHH pa3pe3 CKJOHA B Mac-
wrabe 1:500, Ha KOTOpHIH HAaHECTH NMOKa3aTeJH CBOHCTB NOPOA,;

2) COCTaBHUTb HHIKEHEPHO-Te0JOTHYEeCKOe 3aK/wueHHe 00 ycToHuH-
BOCTH OIIOJI3BHEBOI'O CKJIOHA MOC/]€ CO3JAaHWs BOAOXPAHMJHILA HA OCHO-
B€ pacuyera C yyeTOM B3BEUIHBAIOILErO AaBJEHHS TOA3E€MHBIX BOJ;

3) oueHuTb nepepaboTky Gepera BOAOXPAaHHIMLIA.

Mpunoxenue 2

YCNOBHBIE 3HAKM K CNEUMAJIbHBIM MHMEHEPHO-TEOJIOTMYECKMM
KAPTAM M PA3PE3AM

Conmepxkanue  cnenHaJbHBIX  CpelHe- M KPynHOMacmTaOHLIX
(1:100000—1 :1000) uHKeHEPHO-TEOJOrHUYECKHX KapT, Kak NpaBHJI),
pasJuuHO. 3HaAKH, KOTOPBIMH 0TO0pazcaloTcsi BaKHeflllHe 3JIeMEeHTH
HHZKEHEePHO-Te0JIOTHUeCKHX YCJIOBHIH, MuorouucjaeHHsl. IIpu cocrasie-
HHH HHIKEHEePHO-Te0JIOTHYeCKOil KapThl M pa3paboTKe JereHabl K Hei
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Cxema

YJIeHEHHS] HOREHINMX KOHTWHEHTAJIbHBIX OTFOXKEHHH H WX reoJIOrHYecKHe WHJEeKChH
HUTEAbHO K 3aja4yam CpejiHe- W KPYNHOMAaCIITaOHOro HHXEHEPHO-TreoJorHyecKoro -
oganus; no E. B. Wanuepy, ¢ nonoanennsvu I'. C. 3osorapesa, 1970, 1980)

Bospacr
llaparese THUECKHE 1iseT doHOBOMN
PsiAbl TeneTHYe CKHE THIHI 3AKPACKH COBpEMeHHbIe
(rosiouenoBLIE)
I NOYBLI CBETJI0-CephIH pd Qiv
BHAJIbHbIE
3JII0BHANbHbIE C Tojpasfe- A eA Qv
JIEHHEM Ha TOPH30HTH o b | cHpeHeBbIl es Qrv
CTENEHH paspylleHHs B e Qrv
i er Qiv
11 PaBHHHHBIX peK
aJJIIOBHI TOPHBIX PeK 3eJIeHbli a Qv
(axBaabHBII) 0BpaxHO-0aIOUHBIi
NPOJIIOBHAJIbHEIE OpaHKerbii p Qv
03epHbIe CHHE-3€JIeHBIi 1 Qv
111 MOpEHHBIE CepOo-CHHHUIA g Qv
JleHHAKOBBII
(rasunaIbHB ) (aroBHOrIAKHAIbHBIE Gy polit f Qv
TNEepHTJISLHAJbHbE TPSI3HO- 3€J1eHbl il -
03€pHO-J1eJHRKOBbIE OJIHBKOBHII Ig Qv
IV JeJIOBHAJIbHBIE CBETJI0-KOPHYHEBbIi d Qv
CxnoHOBBII
(KonmoBHabHbI) | 00BaJIbHbIE (1epymiuiii) MaJIHHOBB i dr Qrv
OCBIMHBIE (Jecnepcwuii) cepbliit ds Qrv
OMOJI3HEBbIE (JeJISINCHiL) PO30BbIiH dp Qv
CONH(IIOKIHOHRbIE (1edMIOK- | CBETJIO-/IH/I0BbIi di Qrv
LMH H COJHQIIOKCHH)
JleCepIIHOHBbIE KOPHYHEBBIi de Qiv
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ITpodoascenue

Bospact
[TapareneTHYecKHe Liger ¢oroBOI
PsiAsL TleneTnueckue THILI 3dKPACKH COBPEMEHHEIE
(ronouenossie)
\Y OCT4TOYHBIE
i
TlopzemHO-BOHBIH obBajbHbie ' cepo-roay6oit
BOJHO-MEXaHHYeCKHe h Qv
XeMOreHHble
|
THAPOTeHHble (OT/IOMKEHHA HC-
TOYHHKOB)
VI 30J10Bble Jiécchl (cymnepdsin-
. OHHBIE)
Berposok AT v Qv
A30/108b1ji) {
30J10Bbie NECKH (nepduisiuuoH- |
Hbi€e)
VIl CKJIOHOBbI€ BY/JIKAHOT€HHO-
ocajlounble oGpasosa
ByikasorenHo- CaAg e 350 e Q
HOJIETOBBII K Qv
-0cajiouHblit ¢
paanuymble 06pa3oBaHKs
BYJKaHHYeCKUX BBHIOPOCOB
VIII pasiMuHBIX THMOB; paccMaTpH-
= 10 e TOBE-
K prorenssiii Bz;ﬂ;:ﬂ B Kypce Mep3/ioToBe
A JIHJIOBHI
TaGepanble —06pasoBaHus ts Qrv
MyJibjl TIPOTAHBAHHST THAPO-
JIAKKOJIHTOB
IX OTBAJIbHBIE (HACHITTHEIE) ta Qv
Texuorenmilt rosyGoBaTo-cephiit
MVJIbJl TOJ3EMHOTO CJIBHKEHHA tw Q1v
MpPHT ALHOHHBIE ta Qrv
CMeLuaHHbie te Qv
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HeoOXOJMMO CTPeMHTbCA K MakcuMaiabHoOMy (6e3 ymepba comepika-
HHIO) COKpAlleHHIO YHCJa 3HAKOB H eJHHBIM O0O3HaueHHAM AN HH-
JKEHEePHO-TeOJIOTHYeCKHX pa3pe30oB M KapT, OCOOGEHHO JeTasbHbIX.
Pexomenayembie HHXKe yC/JOBHBle 0003HaueHHsI He OXBAaTHIBAIOT BCErO
pasHoobpasusi HHXKEeHepPHO-reoJIorHYecKHX OOCTaHOBOK H HCCJef0oBa-
Huf. OHH naHBl NPUMEHUTEJbHO K 3ajadyaM, NOMEIleHHHEM B HAacTOS-
meMm nocoGHH, BO3MOXKHOMY COAEPXKAHHIO KAapPT KYPCOBBIX H JHIJIOM-
HBIX paboT CTYyAEHTOB, a TakXKe MOryT ObITb HCIOJb30BAaHH B HHXKe-
HepPHO-Te0JIOrHYeCKOM KapTHPOBAHHH C NMPOM3BOACTBEHHHIMH ILEJAMM.

Ha kaxnof HHKeHepHO-reoJIOTHYeCKOH KapTe IBeTOM, LITPHXOB-
KOH M MHJEKCaMH I0Kas3hiBalOTCs MOPOJAL!, HX BO3PAacT, FeéHE3HC H COC-
TaB, B 3aBHCHMOCTH OT Maciutaba KapThl, B BHAE KOMIIJIEKCOB, THIOB
HIH netporpaduueckHx pasHOBHJAHOCTeH. ['eHeTHuecKoe pacuJ/ieHeHHe
MOPCKHX OCa/l0YHBIX H MarmMaTH4YeCKHX NopoA paspaboTaHo HOCTATOY-
HO XOpoLIO; cJOXKHee oTo0pakaTh Ha KapTax M paspe3ax TeHe3HC
YeTBEPTHYHBIX M IJIHOLEHOBBIX  KOHTHHEHTAJbHBIX  OTJIOXKEHH,
B npun. 1 npuBeneHb PeKOMeHAYEMOE pasjiesieHHe H HHAEKCH reHe-
THYECKHUX THNOB HOBEHIUHX KOHTHHEHTAJIbHBIX OTJIOXKEHHH.

BaKHbIMH KOMNOHEHTaMH HHIXKEHEPHO-IeJIOTHYeCKHX KapT H pas-
pes3oB fABJAIOTCS OllGHKAa COBPEMEeHHBIX M INPOrHOo3 HHXKEeHEePHO-IeoJo-
THYECKHX YCJIOBHH B CBSI3H C OCYLIECTB/IS€MbIM CTPOHTEJIbCTBOM HJIH
[IPH HCNOJB30BAHHH TEPPHTOPHH. 3HAKH, OTOOpa)KaloUlHe OLEHKY H
NPOrHo3, A0JIKHB ObiTb HauboJsee HArJAAHBIMH Ha Kaprax H paspe-
3aX, a TakxKe JOJIXKHBI JaBaThCsi B BHAE TEKCTOBOH XapaKTepPHCTHKH
B rpadax noj HHMH.

l. JIMTOJNIOr'MYECKMA COCTAB NMOPOA

A. Ocapounbie nopoabl

a TTouBa(a) u Hacen- oo o

% ; lanbka

SZIZ |6 uoit caoi (6) o0

- Top¢ u 6osorHo-TOP- — .
l[[l]: (bAHHCTHIE  OTJIOXKe- %2 27| I'pasuii

HUSA

'.Z:'.;Y'./.E*.:'..f. [Tecku B "2 1| LleGenka
Ilpumeuanue. 3epHHCTOCID
NeCKOB JIONOJIHSeTCS HHIEKCOM: QBLO Tabi6Bl
T/3a — JAJAS1  TOHKO3EPHHCTHIX;
M/3 =~ VI  MEJKO3€pPHHCTHIX;
¢/3 — Ias  cpelHe3epHHUCTHIX; g 2| Banymu
K/3 — 1A KpPYMHO3€PHHCTHIX; s
p/3 — AJS PA3HO3EPHHCTHIX 0,9, Ipecsa

9 3an. 22 233



3mm 1.5 C
7 71/7A Cyranuku Jnerkue (a)
a/'6é u TsxKeable (6)

a 7]5,7] Cynecu nerkue (a)
£24¢24) u taxensie (6)

— o~

%8851

——

[Mpumeuanue. 1. IlnoTHOCTSH
CYTJIHHKOB H IVIHH 0603HaYaeTcs
yacToTOH IUTPUXOBKH. 2. Pas-
Apo6JeHHOCTb TOPOJ  CMemleH-
HLIX OINOJI3HEBBIX MAacCCHBOB IIO-
Ka3piBaeTcs IITPHXOBKOH B pas-
JUYHBIX HanpaBJeHHsX.

JIéccnl

o = [IMHE (naotrocts raun ofos-
HAY€Ha YacTOTOH IITPHXOBKH)

— | ApruJIJIuTH

]a aneBpoauTel (a) H
€ aneBpurnl (6)

I'JHHHCTHE CJaHIB

2 foxx] [Tecuanuku

2 T H3BecTHAKH

27 Meprenu
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[uncwl

~ AHTHAPHUTH

A Onoku

 ELL i
11111 | Tpenen
17 O

LI LI
|

| Il Auatomur
T | 1

=2 Konrjomeparsl

=

=2 ¢
-
e

% Bpekuun
E KameHHBI yroJb

0pd0

[Ipumep: OJy0KH

HBIX H3BeCTHAKOB

nayku  pasapoolJieH-



- ]

b. MarmaTHueckue nopojbl

Ipanuts

CHeHHTH

Jlnoputsl

[a66po, MepuAOTHTLI

Kepatodups, nanu-
PHTHI

Tpaxursl

[Topuputsl, aHae3~n
THI

Jua6asnl, 6a3aabThl

Tydn

JlaBbl cTek/oOBaTHE,
nemsa

B. Meramopduueckue nopoabi

['Helichl

MeramopdHrueckue
CJAHIbl, QHIIUTBL

CeprieHTHHHTHI

Mpamop
PoroBuku, simmbi

KBapuursl

DPochoputsl

I'. HauGosee xapakTepHbie JUTOJOTHYECKHE 0COGEHHOCTH
(npeumMyuiecCTBEHHO JJisi pPa3pe3oB)

(usobpaxaiorcss peAKHM 3HAKOM Ha (DOHe YCJOBHHIX OGO3HAYeHHMil
OCHOBHBIX JIHTOJIOTHYECKHX THIIOB IOPOJ)

9‘

Tymyc

I'nunucrocTs

IMTecuanucrocrth

[Ipumecn: rpasus
(a), ranvkn (6),

elo |&
2lfalo] mesma to), sany-
a 6 8 2 <
I | I M 3BeCcTKOBHCTOCTD
T JlonoMmuTH3aLHS

I

A5 Kpemuucrocts




% 3aKapCcTOBAHHOCTD =

B BuTyMHHO3HOCTD E T pemuUHOBATOCTS
o VIJIHCTOCTD 30HB MHJIOHHTH3a-
— LHH
~ I'panursl, BHIBETpE-
" MHoronerHsss Meps- Y P V] a106 o COCTDATIS
S + v+
1 PeCcBhI
0 3acoJIeHHOCTh 2 » Koukpenuu pasHbie
Hckonaemble ¢ayHbi:
- [Tupurnzanus ) X | a) GecnossonouHas,

6) Nno3BOH
= ) NO3BOHOYHAA

5 JKujbHble MOPOABI

ITpumevanmue. 1. llITpuxoBKka JIMTOJNOrHYECKHX 3HAKOB JaeTCH

19€N HIMHOHHIBN
A

I1-8

CIJIOUIHOM Ha MaJLiX KOHTYyPax M «THe31aMH» IO
noqio Goabmwux. IIpumep:

. Ha wHiXeHepHO-reo/iOrHueCcKHX KapTax H paspe-
3aX, Kak IPaBHJO, JUTOJOTHYECKHH COCTaB IOKa-
3bIBaeTCHd OAMHAKOBHIMM 3HakaMH. B Heob6xonu-
MBIX CJy4asix Ha paspes3ax COCTaB NMOPOA AaeTcs
6osiee JneTaJLHO.

Il. CTPYKTYPb!

PasjioMbl H paspuBHl  (pHMCKHMH HHbpaMH YKAa3aH
NOPSAJLOK — KaTeropusi  pasjoMa, a apabCKUMH — HX
Homepa; nHanpumep, I1I-8 —BocbMoii pasiom BTOpOro
nopsiaka)

3ona HaaBHra

COpocH H TEeKTOHHYECKHE 30HHI:

a) BepTHKa/bHBIE

6) HakJoHHBIe (CcTpesKOH M nHQPOH yKasnBaloTCs Ha-
npaB/ieHHe H YroJ majieHns cOpachiBaTeds)

TexTOHHYECKHE TPEIUIHHE (KPynHBIE H NPOTSIKEHHEIE)
[ToaBHKHOCTL TO pasjomaM, c6pocaM H KPYNHBIM TeK-

TOHHUYSCKHM TpeUIHHaM B HOBEHINYI0O H COBPEMEHHYIO
3MNOXH
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OcH cKJa10K:
a) aHTHKJHHaJbHBIE

a¢
6<> 6) CHHKJHHAJbHbBIE
€

HanpagiieHue norpy;eHuil CKiamok

’ Hanpasienue u yras nanesui:
Y700 a) TeKTOHHYECKHX TPEIlHH

§ T30 6) NaacToB MOpOX

o~ — . — — —

= | ————=—— 30HH CHJbHOH TEKTOHHYECKOH TPELIHHOBATOCTH
o

o)

E | A A

= A/ Murencusnas

E MesKasl CKJAaa4aTocThb

2

XapakTep M HHTEHCHBHOCTb HEOTEKTOHHYECKHX JBHKEHHIi:

05 OTHOCHTe/IbHAS BeJHYMHA TNOAHATHH OJIOKOB 34...

-
3 [IepPHOJ, M
s HepapHomepnbie NOAHSATHA (NMepeKoCcH) B mpene-
o g Jax OAHOro CTPyKTypHoro O0J0Ka: a) NOAHSATAS
Y - .
> 5 g yacTb, 0) MeHee MOJAHATAsA 4acTh, B) HanpaBJieHHE
“ 500 | S lepekoca M pasHHUa B MOJOXKEHHH IOBEPXHOC-
A— Tell, M
8
I1l. OCHOBHbIE FTEOMOP®ONOIMYECKMUE DNEMEHTHI
I'panuunl (HaM 6GpoBKH) HaANONMEHHBIX ped-
— HbIX HJIH MOPCKHX Teppac: nepsoi (a), BTO-
@ poii (6), Tperbeil (B) u T. A.
T
I 6 o o
/8 —r—mr—_ Homep H BbICOTA HANANOHMEHHOH peuHOH HiH
@ ® MOPCKOH Teppackl HaJ Ype30M PeKH HJH
" Mops, M
['panunnl (Hiu GPOBKH) CKJIOHOB:
a 20° a) cMbiBa (3pO3HOHHBIX)
5 6) OnoJI3HEeBHIX
& 300 )

€= T Trmr—_  B) 06BajbHO-OCHIIHBIX
2
! i T r) coaudIOKIHOHHBIX H JeCeprIHOHHBIX
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Ilpumeuanue. THOB CKJIOHOB pa3iH4alOTCsi MO HHAEKCAM OTJIO-
JKeHHIl W NpPH BO3MOMKHOCTH 3akpackoil. KpyTusna.
CKJIOHOB (rpaj) nokasbiBaercs LH(ppaMH.

12,11 Ipesnue (miHOUEHOBBIE M Ap.) MOBEPXHOCTH BbIPaBHHBA-
HHSI CJIOXKHOPO reHe3Huca, YacTHYHO nepepaboTaHHble B IO-
CeyIOLUIeM, C BO3BBILIEHHOCTSAMH H MECTHBHIMH BOJAOpasje-
naMu. Bospact ykasbiBaeTcs HHIEKCaMH

SpOBHOHHble ITOBEPXHOCTH

Konycel BbIHOCA:
aﬁ a) JApeBHHE

==7
5, z=77/  6) dopmupyoumuecs

75  Bposka a6pasuoHHOro ycTyna H ee BHICOTA, M

BojopasaenbHbie JHHHH Ha MEXAYPeubsX,  MEXKOBPamHBIX
rpeGHsAX H Ap.

T T [leperu6ul Ha CKAOHAX H GPOBKH OTKOCOB (OCHOBHELIE)

I I i BeueBHHK pexu

5 Ormenn:
a) abpa3HOHHO-AKKYMYJISTHBHbLIE
0) akKyMyJsiTHBHBIE

|80
KpyTusna ormenn, rpaj
B3 Lliipuna HaABOAHON 4acTH MJSIKA, M
W [panuup 60PTOB CTAPbHIX M APEBHHX OBPAroB M
6anok

T is? - Kausouu
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IV. BOAOIPOABNEHUA U TMAPOTEONIOrMYECKME AAHHBIE

(MOKA3BLIBAKOTCA CUMHMM LIBETOM)

Fpalmuu, pasaeJisiloliye BOJAOCOAEp2KalllHe KOMII-

g JIEKChl TIOPOJL

Pesssceececec  TpaHUUB PACNPOCTPAHEHHS BEPXOBOAKH

H3onunnn rayOGHHBI 3ajeraHus yCTaHOBHBIIErocs
YPOBHSI NOJ3eMHBIX BOJA, M

[1y6uHa 3aneraHusi TPYHTOBLIX BOA B OTAEJbHBIX
MyHKTax, M

MOPOA, COJAepIKalluX HalnopHbe BOABI, yKa3biBa-
eTCsl HHJIEKCOM)

/m YyacTKH pasrpysku HamopHeIX Boj (Bo3pacrt
b2 A
gy

Hanpaienue ABHXKEHHS MOJ3EMHBIX BOJ
Hctounukn, HX HoMepa (a), MHIEKC BOJOBME-
watomux nopox (6), pacxon, Ja/c (B)

KantupoBaHHOCTB

[Tpumeuanue. 1. [las BpeMeHHO [AelCTBYIO-
ILMX  HCTOYHHKOB  3HAK
BHYTPH He 3aKpallHBaercs.

[lyacToBbie BBIXOABI MOA3EMHBIX BOJ

3a60J/104€HHOCTb U MOYaXXHWHBEI C NHTAHHEM BOAAMH:
a) arMocepuniMa — AB
6) nonsemHniMu — [IB

YyacTKH HHTEHCHBHOrO MOIVIOLIEHHS NOBEPXHOCTHBIX BOJ
ArpeccHBHOCTb NMOA3EMHBIX BOJ K GETOHY:

a) kapbOoHaTHas
6) cyabdarHas

[Ipumeuanne. CesoHnass o0OGBOAHEHHOCTb  TNOPOA H
TePPUTOPHH  0003HAUaAeTCsd  HHAEKCOM
«C. 0.2,
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V. FTEONIOTMYECKUE MPOLIECCHI U ABJIEHUSA

Tuns onoJsizHeH

BoigaBiauBanusi u COCKaJib3LIBAHHA, 6JI0KOBOTO CTPOEHHH,

# #H
# ofpasyiomue B pesbede CKJIOHA KPYMHBIE CTYNEHH, Tpsiabl
H XOJIMBI
"= | Bensincushble ONON3HH-NOTOKH (&), crubiBbl (6), BHe3ail-
G ¢ HOr0 pasKHiKeHHS, BASKOMIACTHUHOTO COCTOSHHS IJIMHHC-
THIX HJIH [EeOHHCTO-TBIO0BO-TIIHHHCTBIX Mace
O O Ononsuu-o6Badbl
O
A _@| Ocosbl
~ W | Onon3Hu CJAOMNKHBIX THIOB
# —

W ['paHHLBl A€HCTBYIOL{MX OMNOJI3HENH H roj MOABHKKH

§§§ Tpemuusl onoJsidHeBble (pa3pbiBa, BHAABJAHBAHHA i
4p.), CBexKHe

KpacHsin user
f_h— N

O6Baanl
2y
2 il Mecra oTpuiBOB (BHaauHa, HUIIA) 06BaJOB H ONOJ3-
- Heil Ha TOPHOM CKJ/IOHE
3
3 @ 2 O6BanbHble Macchl — TJbIOH, we6eHb (TaKux-To)
2 MOPOL

e

[Ipumeuanne OOBEMB OT/JeJIbHBIX 06BaJoB,
OI0JI3HeH W MAacCHBOB, IOJATOTOB-
JIeHHLIX K CMeIIeHHI0, 00BaJibHBIX
HHUII M HAKOIJIEHHH YKa3bBalOTCH
Ha xapre uudpoii B Thic. M3 Ha-
npumep 80.
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3eneHbIn user

KopuuHesbii

N

KopuuHeBbin UBET

uBeT

(=

2 et

-~ §

= T

0

5

S| —» —»
¥

114

k. i 5 e

Tpeiunbl 60PTOBOTO OTNOpPA M HX IWIKPHHA (CM)
B NPOYHBIX MOPOJAaX, OGBLIYHO HaJOXKEHHbe Ha
TeKTOHHYECKHe H JpyrHe NepBHYHble TpPelHHb
(3en1enblit uBeT)

Baoku W MaccuBbl MOPOJ, BBIBETpeJble, pasrpy-
JKeHHble W NMOATIOTOBJEHHbIE K CMelleHHI0 H 00-
pywenunio. O6beM yKaszaH B THIC. M3

BeposiTHbie NyTH JBHKEHHSI Macc

BbIpoBHEHHEIE MJIOILA/KH OMOJI3HEBBIX CTyleHeH

Kapcr

KapcroBble BOPOHKH:

a) crapbie H JApeBHHe

6) cBexue (uupPH — BpeMs HX BO3HHKHOBEHHS)

Tepputopusi ¢ pas3BHTHeM AaKTHBHOIO Kapcra, rie
BO3MOXHbBI KapCTOBblE [1POBAJIbI

JlpeBHHe KapCTOBO-3PO3HOHHBIE AOJHHBI H OBpard

[Memweps! kpynubele (a) ¥ KasBepHbl (0); HHTEHCHB-
HOCTb 3aKapPCTOBAHHOCTH OTMedaeTcs KOJHYeCTBOM
3HAKOB Ha paspese

Jposus

[IpomouHbl pacTyuiue

Osparu pacryuiue

Y4acTKH HHTEHCHBHOIO CMBIBA Ha CKJIOHE

Cytd¢dosronnsie BOpPOHKH (a) H KaHaBH (6)
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KopuuHessiir uger

Oparxesbin
uger

> st o S
TRET, ) Ouaru ¢opmupoBanus ceJei
\*.l._-l—’v

& & [Tytn nBuKeHHus ceneii

3aTophl ceJeBLIX Macc

<
|

IIpocanka B aéccax

Q 3anasuHBl npocajouyHble B Jéccax

s [liomanu BeposSITHOrO PasBHTHA NPOCAJOK B JEC-
7
M > cax

MCPSJIOTHO'I'COJIOI‘HIICC KHE SIBJICHHSA

YuacTKn pa3BHUTHSI Mep3JIOTHHIX SIBJIEHHH (B cay-

el G yae 3HAYUTEJNbHOTO PpacnpocTpaHeHHsi jaercs HX
g KJaccH(HKaAUHA ¢ MOKa3oM Ha Kapre 0COOGBIMH
=, 3HAKaMH)
§J - Byrpsl nyuenus
-
§ @z KoT/IoBHHBI OT MpPOTAaHBaHHS J1b0B
=
s | e Hanenu
AGpasus
- IlogmbiB Gepera:

Cunui user
A

OpaHxeBbii uBeT

peKo#

cuBHBIiT, 6) cnabbiii (06beM pPa3MBITHIX MOPOA
yKasniBaercs nudpoii)

\
/:
-
m BOJHAMH MOpPsi, BOLOXPaHHJIHIILA: a) HHTEH-
a 6

YuacTKH HaKOIJIEeHHsi HaHOCOB

Hanpasaenuss npeobaaznawoliero BAoJb6eperoso-
ro nepemMeleHdss HAaHOCOB

€§ A6pasuoHHBle MJAOLIAAKH (a) H OCTAHUBI pas-

! a %5 MbiBa (6)
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OcHoBHble (DAaKTOPLI Pa3BUTHS ONOJ3HEH W 06BaJIOB
(naerTcsi KpacHbIM LBETOM)

A. WameHenne COCTOSIHHSI M CHHIKEHHE MPOYHOCTH MNOPOJ TNPH yB-
JNIaKHEHHH:

AB — noxpaesbiMH 1  [IB — nozgsemusiMdi TB — XxossiicTBeH-
TaJILIMH BOJaMH BOJAAMH HBIMH BOJAAaMH, yTed-
KH, MOJHB H Ip.

b. M3MeHeHHe HaNpsii€HHOrO COCTOSHUA MAacCHBA MOPOA CKJIOHA
BCJIEICTBHE!

MM — noaMbiBa ero 0CHOBaHHSA CTapbiMH 00BAJIbHLIMH
peKoii, MopeM, BofoXxpa- MAacCaMH H T. 1.
HUJIHILEM U — noape3ku HCKyCCTBEHHbI-
K — yBesnueHHss KPYTH3HBl HJIH MH BbleMKaMH
IPHIPY3KH CKJOHA OTBa- Cm — celicCMHUECKHX TOJYKOB
JIaMH, COOpYyXKeHHAMH,

B. MameHeHue npoyHOCTH NOPOA B pe3y/bTare HX BLIBETPHBAHHS,
pasrpyskH H JAPYrHX 3K30T€HHBIX T€0JIOTHYECKHX IMPOIEeCCOB -—
Ak

XapakTepHCTHKAa MHKPOCEHCMHUYECKHX YCJOBHH TEPPHTOPHH IIOKa-
3bIBAETCSl MO JAaHHBIM CeACMHYECKOro MHKPOPailOHHPOBAHHS, COIVIACHO
KOTOPOMY JJIsl OT/Ae/bHBIX yYacTKOB CHJIAa 3eMJIETPSICEHHH  MOXKET
ObiTh cpaBHeHa ¢ (OHOBOI 6aJJILHOCTBIO paiioHa ([OKa3biBaeTCs JIH-
JIOBBIM 11BETOM):

-1 yMmeHblleda Ha 1 6ana

1.5 | yBennueHa Ha 1—2 Gaana

VI. MHXEHEPHO-TEOJIOTMYECKOE PAMOHWMPOBAHME, OLIEHKA
TEPPUTOPUU U TTIOPOJ, YCTOMHYMUBOCTL CKJIOHOB U MPOrHO3
MHMEHEPHO-TEOJIOTUYECKUX ABJIEHUM

A. UHXeHEPHO-T€0JIOTHYECKOEe PaiiOHMPOBaHHKe

Paiionbl 1/151 Ha3eMHOro CTPOHTENLCTBA H Mac-
CHBbl IIOPOA  AJA NOJA3EMHOTO0 CTPOHTEJNLCTBA
pasHbIX MOPSANAKOB BHIAEJNSIOTCS TIJIaBHBIM o6pa-

m Smmmewmmm 30V (10 I€0JOTHIECKOMY CTPOGHHIO M IO TEKTO-
HAYECKHM CTPYKTypaM, KOMIJIEKCAM IIOPOJ H HX
5 AA 61 0OBOJHEHHOCTH: &) HHAEGKC JJIs Ha3eMHOro
CTPOHTEJNbLCTBA, ©0) HHAEGKC JJIst [OA3€ MHOTO

CTPOHTEJILCTBA

243



Monpaiionbl BLIAGASIOTCS MO NETpPorpaduuecKum
THOAM [OPOA H MO HCTOPHH TeoJOTHYECKOro

pa3BHTHS B HOBeHlllee BpeMsi — TEKTOHHYECKO-
3 . My pexumy H ¢opmupoBaHHIO pesabeda (reo-

@ mMop@doJiorHuecki nNpH3HaK)
. NJ ___ _ VYyactKM M HX HOMepa BBIJJSIOTCS NO pas3BH-

THIO COBPEMEHHBIX TeOJIOTHYeCKHX IPOIeccoB
(a1 Ha3eMHOTrO CTPOHTEILCTBA)

a; 6; B JiuTosoryyeckne mauku B Npejesax MaccHBa IOPOJ

(o603HauaioTcsi 6yKBaMH pyccKoro aJjdaBHTa)

b. OueHka NpUroAHOCTH TEPPHTOPHH H MACCHBOB MOPOA NS
CTPOUTENIbCTBA COOPYKEHHH HJIM YCTOHYHBOCTH CKJIOHOB

(nporHo3 o6GBa.noB, ONOJI3HEH, cejell, KapcTa M T. 1. JaeTcs 1o reo-
JIOTHYECKHM CO0OpaKeHHsIM, Ha OCHOBE CPaBHHTEJIbHO-TEOJOTHYECKOTO
MeTO/Jd, PacyeToB H MOJEJHPOBAHUS, OGBIYHO MO TPEM CTENEeHsIM)

Heycrofiunsbie HJIH HENPUrOAHblE A/ NaHHOrO BHJAA CTPO-
HTEJbCTBA (PO30BO-KpacHblil (OH)

[ToTeHuuaabHO OmacHble, YCJIOBHO-yCTOHYHBBIE H OTHOCH-
TeJbHO NMPHTOAHbIE (XKeJTO-KOPHUHEBBIH (HOH)

YerofiuuBbie U NpHrojHble (OJHBKOBO-3eJieHBIH (oH)

-

B. UHXKeHepHO-Te0JIOTHUECKHE ABJEHHS — HAOJI0JIeHHbIE U
NPOrHo3nupyembie

MyJibibl H KOTJIOBHHBI B NpejeJax Mojed CABHIKEHHS
FOPHBIX MOPOJ H3-3a:

o -
x :

o6GpyIlLIeHHs] KPOBJH MOJA3eMHBIX BbIPabGOTOK,

".
. .
Teeart

.,
g .

OTKA4KH BOJBl MJIH He(pTH

-
.

)
L

KopuuHesbin
user

244



KpacHbIH 1BeT

[TepepaGorka GeperoB BOXOXPaHHJIHIIL;

X X X X X HHTEeHCHBHas
................. caabas

'1\ T T ¢ pa3BUTHEM OIOJI3HEeill H OCOBOB

AR 62D £7) ¢ passuTHeM OcHiNeil M MaJbIX 06GBaJIOB

L L 1 lileJIH pa3MbiBa IIO TpeUlHHaAM

~ -~~~ ~—~~ OTMBIB B INIHMHHCTBIX NOpoOAax

_l_ _l_ pacrBopeune
i
-y

nn n n HHIUM abpa3sHOHHbIE

BosMmoxHOe nmepemelleHHe JHHHH ype3a HJH GpOB-
KH yctyna (CKJoHA), M

IIpumeuanue. B 3aBHCHMOCTH OT 3ajJay HCCAeJOBAHHS 3HAKH HH-

KEeHEPHO-reoJIOTHYeCKOro paﬁOHHPOBaHHﬂ, OL€HKH

TEPPHTOPHH H MAaCCHBOB IOPOA MOXHO pacmoJa-
raTb B HavyaJe JiereHMIbl.

Vil. TEONOMMYECKUE TPAHULIBI U DAKTUYECKMMA MATEPUAN

['panunus:

cTpaTturpauyeckue

JIHTOJIOTHYECKHEe H reoMOop(oJIorHuecKue
npeanoJaraeMble

norpe0eHHble

['paunubl pasBUTHS MHOTOJIETHEMEP3JLIX IOPOJ
(tbuoneToBhIf 1BET)
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PacuncTkd, HX HOMepa
= /
1 Mm:- X OGuaxenus (onop- N

10 ¥bxe), HX HOMepa 1mMm7
eoMopdoaoruye- =
e Tpd)mor e 2mM [ =22- Komonuw, ux HoMepa,
e ToykH (omop 980 0 .
ot i i A T ’ rjyO6HHa 10 BOJH, M
2 Mm_ ———  HbI€), HX HOMEpa 2 MM
i 11000 IMyppw, ux wo-
_3MM 8 Mepa 2 MM:* 13 ToukHu ceiicMHUECKOro
3mm_ (M ==  oTMeTKa yeTba 10 JOHJHPOBAHHA, HX HO-
T 90,0 IllaxTel, HX HOMe- —e—> Mepa
3mm pa, : 15 o TOUKH 3/IEKTPHYECKOrO
B |

JOHIIHPDOBAHHS, HX HO-

OTMETKA yCThbS
=7 mm- Mepa

Ilpumeuanne. Tlosybas 3akpacka BHYTPH 3HaKa BBIPAaGOTKH yKa-
3bIBA€T Ha BCKPLITHIE N0A3eMHbIe BOJBI.

VIil. TMOPONOIMMYECKUE OAHHBIE

Po3a moBTOpSeMOCTH BOJH IO HANPaBJEHHIO H
CHJIe, PACCUHTAHHOH NO (aKTHYECKOMY BEeTPY MJs
BbIOpaHHOH o6ecneyeHHOCTH 3a MepHoA HabJione-
HUH (ZaThl yKasaHbl MOJA 3HAKOM, LH(ppa B KpyXK-
Ke — Y noBTOpsieMOCTH IUTHJEH U Psi6GH)

1.1V.58 — 20.X1.58

[ToBTopsieMocTb BOJIH 1O Hanpasjenuio (1 cm
pasen 20%)

) | -
Egenin BricoTOl 210 50 cM

wentem C———1 —»—  H50—125 cM

[

KpacHein C—————1 et o, 125—500 cm

(17 Se— —»—  Goaee 200 cM
DHepreTHueckas paBHOAEHCTBYIOIAsl BOJHEHHS
3a nepHoj HaGJIOfeHHs NPH JAHHOH obGecrneuen-
HocTH. Pa3Mep 3HaKa COOTBETCTBYeT SHEPruH

BOJIH
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-—05(2;1) IloBepXHOCTHBIE BOLOTOKH:
a n e MNOCTOSIHHEIE

— ——

BPpEeMEHHbIE

Ludpoii ykaswmpalorcs: a) CKOpocTb, M/c, 6) pacxoj, J HJIH
m3/c,B) 3Heprus, T/M

Cunuit user

~ —~ ~ ~~ ['paHHla NaBOJAKOB

"'”rw . Hopmasbublii noanopusii yposens (HITY)
s Vpe3 peKkH HJIM MOpsi, M

IX. MPOYME 3HAKU

i 44 JIuHHM MHXKeHEePHO-TeoJIOTHYECKHX paspesoB H HX
1 HOMepa

Penepa nasi reone3nuyeckux HabJiogeHHH, HX HOMe-
)3 pa, HamnpaBJieHHe M BeJHYHHA nepeMemeHHs (B
.- macuiratbe)

am 6 @D Ilnoruns: apounsie (a), rpaBHTanHOHHEE (6)

C T 70T JIpenaxHble rajieped # CMOTPOBHIE KOJOAII
e

e BostHooT60MHBIE M MOANOPHBIE CTEHH

M JI¥BHEBOABI

IlIpumeuanue. [lepopMHPOBAHHOCTb COOPYKEHHH OTMEYaercsi He-
MaclwiTaOHbBIM 3HAKOM — TOHKOH JIOMaHOH KpacHOMH

JIHHHEH.

CD Kapbepbl H BHIEMKH
I —
- = h ";).‘ Kanaqael: a) uppHranuonnsle, 6) oCylIHTeJbHEE

a

X. DONONHUTESIbHLIE YCJIOBHBIE OBO3HAYEHMS
K WMHMEHEPHO-TEOJIOTMYECKMM PA3PE3AM
B r:

- .A, = A.B. = [opH30HTH BHIBETpHBAaHHA (3e-
AU I b JIEHBIH 1IBET)

Xapax'repucmxa [OPOJ pPasHbBIX TOPH3OHTOB AaeTcs B INOAMHCH K 3HaA-
KaM.
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: Tpemuusl GOPTOBOTO OTNOpa, PacKpHITHE H HX
S 0 wupHHa, CM (3eeHbiii 1BeT)

30Hbl OMNOJI3HEBOro NepeMsTHs H apo6aeHus NOPOA

BoipaGoTKH, BJiaXKHOCTD MOPOA, OTMETKH CJO0EB H ypOBHEH BOJbI

Ne ckf. u ommemka
yemoeR N2 wyp@a u omMemxa
T (KB.1306 1.-760 yemeA

114,03 70|

Buympu crbaxutbl

yKaasiBaemes Bnax- o —TToymu cyxaR
Hocmb U 00600HEH -

Hocmb nopood

I

o
S
S
[

Tpanuysl u ommemxu
cHobubix cnoeld

BAaxHOS /’
20,5

LunsHo Bnoxwas

. Ommemxu ycmanobub -
wezoca ypobra Bods!
(cutiud ubem)

\

Yemanobubuudes
pBenb DeIHONGPHBIX

70,0 Bod (cunuu ybem)

T L I||lllllllllIIHlllllllllllll 1= | i) T (O

BodonacLieHHan
u BodownocHar

M- 450
Fa— 100
140,0 50,2—

flposbrenus U feruyura Hanopa nOG3EMHbIX bod

Ommemka 30008 CKBaxuti

[IlpumeuaHne. OTMeTKH OCHOBHBIX cJoeB H 3a00s CKBaXHH Ja-
JOTCA CIpaBa, OTMETKH BOJB — CJ€BA.

MecTa B3SITHS:

a) ofpasna 6) MOHOJHTa MOPOAB HA na6o-
paTopHOe H3y4eHHE
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lMokasaTtenu cBOiCTB NOPoOJ (HAHOCSATCS HA HHXKEHEPHO-TeoJOrHyecKHe
paspesbl B BHJe 0000ILIEHHbIX 3HAYEHHH HJIH BBIOOPOUYHO):

M-450 — o6masi MHHepaJH3a- Go-15— yAeNbHbIH je6dr
3aius MOA3eMHbIX 10 OTKauke, J/c
BOJ, Mr/a gy — yAeJibHOe BOAONO-
K¢-11,5 — xosdduunesr ¢uis- rJIoleHHe, JI/MHH
TpauuH, M/cyT I'p-10 — cojlepxKaHHe
[1-50 —  nopucrocTs NOPOAHI, bpakuuii  Gosee
% 0,1 wuam MeHee
W-23 —  ecrecTBeHHAs BJIAXK- 0,005 MM, %
HOCTb, % E-80-102— wmonyab nedpopma-
Yp-16° — yroa casura npu ec- uuu, MIla, no
TECTBEHHOH BJaXKHO- OnbITAM CO IHITAM-
CTH H  IPHPOLHOM naMu
JlaBJE€HHHU E4-500-10° — auHaMuyecKkuii
MoayJb Aedopma-
nuu, MIla

[Ipumeuanue. 1. [Tokas Ha paspe3ax CBOHCTB MOPOA HEe JOJKEH
neperpyKarthb 4epTeix.
2. Kosppuuuenrol GUIBTPALUHH H YAEJbHOE BOJO-
NOIJIOIeHHe Ha paspe3e MOKAa3bIBAIOTCA B BHAE
3MOp B Macuurabe.

lipornos noaronieHusi u nepepaGoTku Geperos BOAOXPAHMJIMLL
M APYrHX HHKEHEPHO-reoJIOTHYECKHX SIBJCHMUI

lMepepaGoTka

[Ipeanonaraemuiii npodpuar nepepabotku Gepera

Ha 10 ner (Byo), Ha 3apanublil cpok (100 mer —

Bio), B xoHeunyio crauuio (Bx) (kpacHmiii user)

— — = — — —  YpOBeHb MOJA3EMHBHIX BOA MOCJE NOANOPa yepes
10 ner (hyo), 50 mer (hsg), B KOHEUHYIO CTaIHIO
(hx) (cunuii user)

——— By

W\\//] 3oHa nehOPMHPOBAHHBLIX IOPOJ B OCHOBAHHH COOPYIKE-
\\// HUs (OpaHKeBHIH IBeT)
4

\\V7/ 30Ha CABUXKEHHA NOPOA NPH OGPYWIEHMH KDOBJH MOA-
\\’;, 3eMHBIX BbIPa0OTOK, OTKauykax BOAB HJIH HepTH (opaH-
‘ . JKeBblH LBeT)

Ta6anus K paspesam

B 3aBucuMoctu or XapakKrtepa nopoj paﬁoua, BHJla CTPOHTEJbLCTBa
H CTaluH HCCAeJOBaHHH HaA paspese gaioTcs TabGJUILHL:
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a) cocraBa H HHIKEHEPHO-Te0JIOTHYECKHX CBOHCTB MOPO,
6) THAPOTreOJIOTHYECKHX JaHHBIX,
B) XHMH3Ma H HHBIX [OKa3aTeJeH NCA3eMHBIX BOJ.
Ilpumeuanue. Ha paspesax MoxHO jaaTh JApyrde TabJHUB, Xa-
paKTepu3yIollHe HHZAEeHepHO-reoJioruueckie sbJe-
HUS, OLEHKY NMOPOJ M T. I

Npunoxenue 3
MHMEHEPHO-TEONIOTMYECKMUE PA3PE3bl [OBPA3LbI; cm. BKNAZKY)

3.1. UHXeHepHO-TeOJIOTHYECKHH pa3pe3 OnoJI3HEBOro CKJOHA
3.2. UHXKeHepHO-Te0JOTHYECKHI Pa3pe3 mo CTBOPY MJAOTHHBI

Mpunomenwe 4

TPADUYECKAS OBPABOTKA PE3YJIbTATOB M3YHYEHMA TPELLMHOBATOCTHU
TOPHBIX NMOPOA M PACHET KOSDDMUUMEHTA TPELLMHOBATOCTH

Ipaduueckne cnocodbbl 06pabOTKH pe3yJbTaTOB KAapPTHPOBAHUA
TPELIHH NPHMEHSIOTCA [Js1 BHISICHEHHS 3aKOHOMEepPHOCTeH B paciipelie-
JEHHH H ODHEHTHPOBKe TpewiHH B ropHuix nopoaax. Ilepsuunoii ¢op-
MOH CHCTeMAaTH3aUWH MOJIeBBIX AAaHHBIX SBJAAIOTCH TaOGJHILl TPENIHHO-
BaTOCTH, B KOTOPHIX IIPHBOASITCS CBEASHHS O TreHeTHUeCKHX THOAX
TPEUlHH, 3JeMeHTax 3aJeraHusi, LIHPHHe, MPOTAXKEHHOCTH, Xapakrepe
BBIMIOJIHEHHSI H APYTHX XapakTepHuX npusHakax (raba. 6.1). Tadau-
LBl CJAYXKAT OCHOBOH JUISi COCTABJI€HMS AMArpaMm TPelUlHHOBATOCTH.

JlyueBaa kpyroBas auarpamma TtpemnnoBatoctH (no A. WM. Edu-
MOBY) COCTasJisfieTcsi Ha Kpyre ¢ HaHeCeHHO¥ rpaaycHoi cetkod. Tpe-
LIEHBl Ha JAHarpaMme H300pakaloTcsl B BHJE Jyuei, BBIXOAALIMX H3
UeHTpa Kpyra B HalnpaBJeHHH, COOTBETCTBYIOUIEM HX a3uMyTy IMpo-
cTHpauus. JIMHHM NPOCTHPAHUA HAHOCATCA € TaKHM pacyetom, uToObl
npu npubGaBjieHHH K as3uMyTy npoctupauus tpemud 90° no xoay ua-
COBOH CTpPEJIKH MNOJYYHJHCb a3UMYThl HMX najeHus. BeauuHHa yria
najeHyusi TpeUlMHB H3o0pazxkaercsi AJHHOH Jyua. BeprukanabHble yIJibl
najeHusi COOTBETCTBYIOT NOJIHOH JJliHe pajauyca kpyra. Hasi yao6cer-
Ba BePTHKAJIbHbE TpPEllHHbl HAHOCATCS JHIIbL B CEBEPHOM MOJYKpyre.
KauecTBeHHbBle OT/MHUYUSI TPELHH — HMX TFeHETHYECKHH THI, LIHPHHA,
BHIOJIHEHHEe — I[I0KA3LIBAKOTCS LIBETOM Jyua, WITPHXOBKOH M T. n. Ha
puc. 6.1 nan npumep JiyueBOH AHArpaMMbl TPEUIHHOBATOCTH.

CyulecTByloT H JApyrue crnoco6bl MOCTPOEHHS! JyYeBbIX KPYTOBBIX
JuarpaMm TpeuinHoBatoctH (Muxaisos, 1956).

Toueunas kpyroBas auarpamMma TPelUIMHOBATOCTH 1O COAEPKAaHHIO
H MeTOJMKe COCTaBJieHHs aHaJoruyHa JiyyeBoil auarpamme. B ortaH--
YHe OT NocJjieHed 3aMepbl TPELIMH HAa TOYeYHOH KPyroBOH AHarpamme
HaHOCAITCS He B BHJE JyueH, a B BHJAE TOYEK, COOTBETCTBYIOLIHX a3H-
MyTy W yry najedus TpeuuH. KauecrtBeHHble XapakTepPHCTHKH Tpe-
IMH MOryT OHITH [OKa3aHh pBeToM H Qopmoit 3uHaka (puc. 6.2),
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Kpome TpemuH Ha Kpyrosble AHArpaMMBbl MOJIE3HO HAHOCHTbL OCOOBLIMH
3H4KAMH 3JIeMEHTHl 3aJleraHHusi NOPOJA, TEKTOHHYECKHX 30H, PasJjioMOB
H T IL

JlyueBble H TOYeuHble KPyroBble AHATPaMMBbl ABJAIOTCHA Tpaduyec-
KOil CBOAKOH QAaHHBIX IO 3aMepaM TpEeLHH, NMPOH3BEJEHHBIM B OJHOM
HJIH HECKOJILKHX OOHaXKeHHsX.

Jns BoisBjenusi npec6.JajalouiMX HamnpabJeHHH NPOCTHPAHHSA
TpeuwnH HaubGoJee yAOOHB posbi-guarpammsbl. Ilpu ux cocrasieHuH
BbIUEPUYHBACTCH NOJYKPYr MPOH3BOJLHOrO pajuyca, Ha KOTOpbIil HAaHO-
CHTCSl TpajycHasi ceTKa C ceBepHbiMH pymOamu. Uepes npousBoJbiO
Beibpannble uurepsaasl (ot 2 o 10°) npoBoaaTcs paamychl — Me-
puauanbl. B cooTBeTcTBHH ¢ BLIOpAHHBIM JieJIeHHEM BCe TPEeLlHHbB
TPYNNHPYIOTCA N0 3HAYEHHAM HX a3HMYTOB IPOCTHPAHHS H MOJACYH-
THIBA€TCS KOJIHYECTBO TPELIHH, MONaBIIHX B KaxAbi# HHTepBas. Ilo-
JiyyeHHble BeJHYHHBl HAHOCAT Ha pO3y-AHarpamMmy B BHJe PajHyCOB,
HanpaBJeHHe KOTOPLIX OTBEYAET CpeAHEeMY 3HAYCHHIO NPOCTHpPAHHS
JJIsl JaHHOW TPynnbl, a JJIHHA NPONOPLHOHAJbHA KOJHYECTBY TPEIIHH.
KoHubl OTpPe3KOB COEAMHSIOT NPSIMBIMH H TNOJYY4eHHYI0O (GHrypy 3aTy-
weBbiBaloT (pHc. 6.3). Posw-anarpaMmMbl Aal0T BO3MOXKHOCTb H3YYHTb
3aKOHOMEPHOCTH ODHEHTHPOBKH TPELIHHOBATOCTH B MACCHBE TOPHBIX
HOPOJA MO JauHbiM HaOGJIOJeHHH B OJHOM HJH HECKOJbKHX oOHaxKe-
HHSIX.

Kpyrosbie nuarpammbl B H30JHHUAX NPUMEHSIOTCS /U151 BBHISIBJEHHSA
OCHOBHBIX CHCTEM TPEHIIHH H HX KOJHYecTBeHHoro yuera. [lasi moctpo-
‘€HHA KDPYrOBLIX AHAarpaMM B H30JHHHSIX HCIOJB3YIOTCS PasJHYHbIE
crepeorpaduueckue cetku (Byabda, Baabrepa—IllImuara, Cyxopyu-
KHMHA), npejacraBJsiioniie co0oiff MpoekuHH mnoJycdepbl ¢ HaHeCceH-
HBIMH NapaJjjeissMH H MepHAHAaHAMH Ha 3KBATOPHAJbHYIO HJH Mepu-
JAHOHAJbHYIO NJOCKOCTh. Kaxaas TpemuHa MoxeT ObiTb H306pakeHa
‘TOYKOH, HpeAcTaB/siiolled coboi NPOEKLUHI0 TOYKH IepecevyeHHs HOp-
MaJii MJIOCKOCTH TPELHHBl HJH ee MajeHus co chepoil Ha IVIOCKOCTH.

B kavectBe npumepa paccCMOTPHM INOCTPOEHHE KPYroBOH AHArpaMm-
Mbl TPELIHHOBATOCTH B M30JHHHAX no crnocoby B. B. Cyxopyukuna.
Ona cTpouTcs Ha HOJSPHOH ceTKe, KOTOpas sIBJsETCS NpPOEKIHeH Ha
3KBaTOPHAJbHYIO IUIOCKOCTh WIMPOT M MEPHAHAHOB HHXKHEH 1moJy-
chepbl M COCTOMT M3 KOHIEHTPHYECKHX OKpYyXHOCTeH (mpoekuui
IIHPOT) W pajauycoB (NpoeKuHi MepHAHAHOB), TMPOBEJEHHBIX uYepe3
OJMHaKOBHIH yryoBol HETepBana (5—10°). Ilpu mocrpoeHuH CeTKH
BblUePYHBAETCSH OKPYXKHOCTb, B KOTOPOH uepe3 OlpejesieHHOe UUCJI
rpajycoB NpoBOAATCS paauycbl. KoHIeHTpHYECKHE OKDYXKHOCTH OIIi-
CBHIBAIOTCA pajJHycaMH, PaBHBIMH DAacCTOAHHSAM OT TOYEK MNepeceyeHHs
pPajiHyCoB C OKPYHOCTbIO A0 BE€PTHKAJbHOTO HJH TOPH30HTAJbHOTO
Auamerpa (puc. 6.4). Kaxnas TtpewuHa uzobpaxaercs TOYKOH -—
npoexuneil Ha rOPH30HTAJAbHYIO NJIOCKOCTb TOUKH NepeceyeHHs JHHHH
NajieHHsi MJOCKOCTH TPeLlHH ¢ HHKHeH noaycoepoii. [1as mocrpoeHiis
TAKHX TOUEK OT BEePXHEro KOHIa BePTHKaJbHOro JAHaMerpa (cesep)
M0 YacoBOi CTpeJKe OTKJAAaABIBAIOT a3HMYT NaJeHHsl TPELHHbLI, a yroJ
IlajleHHsi OTCYMTHIBAIOT HO KPyram OT nepudepun CeTKH K LEHTpPY
{puc. 6.5).
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Puc. 6.1. JlyueBas Kpyropas auarpam-
Ma TpeuiuHOBaTOCTH (MO A. U. Edn-
MOBY) .

Tpewnup: I — Hanracrosanus, 2 —
TEeKTOHHYECKHE

3 1.XY2 8

_ Konuybembo mpeusin
I -

Prc. 6.3. Posa-pmarpamma TpeLIHHO-

BaTocTH npoctupamuil TpemuH. Tpe-

munb: | — HanjsacroBaHms, 2 —

TCKTOHHYCCKHE

Vv

Puc. 6.2. ToueuyHass Kpyrosas Anar-

paMma TPElIHHOBATOCTH TOPOA. Tpe-

uMEB: | — HanIacToBaHMA,

TEeKTOHMYECKHE; 3JEMEHTHl 3alleranus:
3 — mnopojn, 4 — 30H pasnoMa

—

H

|
nwo oo om0 o
0 Yoo) G0 (0 COR)
=% : : / :
30 \ I\ } : A
|
60
90
Puc. 6.4. Cxema mnoCTpPOeHHs MO-

JISPHOI CEeTKH



ITocaie Toro Kak Bce TpeLiMHbl GyAyT HAaHECEHbLI HA CEeTKY, NPHCTY-
NalT K NOACYETY KOJMYECTBA TPELIHH, pacrnojaralouiuxcsi B onpeje-
JIEHHBIX YTVIOBBIX MPOCTPAHCTBEHHBIX HHTepPBaJiax. YIJOBbie paccros-
HUSI MeXJAy PpajnycaMH H KPYraMH, OTPaHHYMBAIOMMMH MNJOIAAKH
nojcyera, 3aBHCAT OT 3aJlaHHOH JETaJbHOCTH BBHIFRJIEHHS KOHLEHTpa-

Puc. 6.5. Cxema HaHeceHHA TpPeUIHH Puc. 6.6. Yacth ceTku ¢ JAByms CoO-
Ha TOJISIPHYIO CeTKY. celHUMH mnoaoKeHusamH 30-rpaaycHof
Touka Ha rOPH3OHTAJNBHOI IJI0CKO- NVIOLLAIKH TI0ACYeTa

CTH COOTBETCTBYeT TpellHHe C a3.
nan. 125° u £42°. TlaockocTh Tpe-
IHHb 338WITPHXOBAHA

Puc. 6.7. Kpyrosas amarpamma Tpe-
IUMHOBATOCTH B  H3OMHHHAX (10
B. B. Cyxopyukuny).
Hanecene 15 samepos. HM3oaunuu mpo-
pefiensl uepes 10% Tpemus. dieMeHTH
saneranns: I — mopox, 2 —  30H
pasjoma; Ha JauarpaMme BHAHH 006e
CHCTEMBI TpeUIMH: KpyTomajalomue c
NPOCTHPARHEM 120° u yraoM naneHus
60—70° u mnoJjorue ceBepoO-BOCTOYHOTO
NPOCTHPARHA H C YIVIOM NajeHus 30—

:]470% @ A2

uuE TpemuH. Ha ceTke, y KoTopoii pajinychl H KPyrH NpoBeJeHbl ye-
pe3 5°, MOXKHO NOJb30BaTbCA 15-rpajycHolt IUIOMAAKOH - MOACYETA,
na cerke ¢ 10-rpagycHbiMu HHTepBajdamu — 30-rpaaycHoil mioman-
KOH M T. n.

[Momanka mnoacueta OObEAMHSieT J[AEBSTh 3JEMEHTapHHIX O5- HJIH
10-rpaaycHbIX nuaouiafok. PesyjbTaThl IOACYETa KOJHYECTBA TPEILHH,
PACIOJOXKEHHBIX B Mpejenax BceX JAeBATH IUIONIAJ0K, 3aMHCHIBAIOTCSA
B cpexHeil u3 Hux. Ilepemenias mjollanKy mojacyera MO OKPYXKHOCTH
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H MO pajMycaM Ha BeJHUYHHY HHTepBaja M KaXJAblii pa3 3anuchiBas
pe3yJabTaThl NOJAcYeTa KOJHYECTBA TpelHH B CpPeaHel 3JeMeHTapHOMH
nJjoulaake, o6xoaaT Bcio ceTky (puc. 6.6). B paapHeiilmieM NJI0THOCTD
TOYEK BBIPAXkKaOT B MNPOLEHTAX OTHOCHTEJIbHO OOIlero KoJH4ecTsa
3aMepoB H NPOBOAAT H30JHHHH yepe3 BeiOpaHHBble HHTepBaJsbl. [Ipo-
CTPAHCTBO MeJy OTAEJbHBIMH H30JHHHUSIMH MOKPbIBaeTCA IITPHXOB-
Ko#, 6GoJjiee NJIOTHOH B MeCTaX KOHUeHTpauuH TouyekK. Ha opueHTH-
POBAHHYIO JHAarpaMMy HaHOCAT 3JI€MEeHTHl 3a/leraHus MOpoJ, Hanpas-
JleHHe TEeKTOHHYeCKHX 30H, KOJHYEeCTBO HAHECEHHLIX 3aMepOB H BeJH-
YHHY pAacCTOSIHHA Mexay HusoaunusaMH (puc. 6.7). Kpome Toro, mna
KPYroBbIX JHAarpaMMax B H30JHHHAX NOKAa3blBaeTcsl HamnpabJieHHe Te-
YeHHS] PeKH, OCH TMJIOTHH H T. J.

Insi mocTpoeHHst KPYroBBIX [JHArpaMM HCIOJb3YIOT Pe3y/bTaThl
H3YUYEHHS TPEUIMHOBATOCTH HA 3HAYHTEJLHBIX 10 pasmMepaM NJollaj-
Kax.

JAsl KOAHYECTBEHHOH OUEHKM HMHTEHCHBHOCTH TPElUlHHOBATOCTH
MaccHBa TOPHBIX MOPOJA NPHUMEHSIETCS MAOULAOHOL KO3(puyuenr Tpe-
wunHot nycrornocru, npeajoxennniii JI. U. Hefimmraar (1969). Iloa
K03G()HIHEHTOM TPEeIHHHOH NyCTOTHOCTH K; NOHMMaeTcsi OTHOIIEHHE
unomanu tTpewnH (B J060i niockocTH) Sy K maomaan S ToH miao-
L1aJIKH, HA KOTOpOii MPOH3BEAEHO M3MepeHHe 3THX TPellHH, BhIpaXKeH-
HOe B MPOLEHTAaXx:

K =222 100%,
S

B o6HaxeHnd TpPEUMHOBATHIX TOPHBIX TOpPOA BbIGHpaeTcs IIO-
manka KBajapaTHOH (GOPMBI, BEJHUHHA KOTOPOH ONpejensieTcss Xapak-
TepoM, pasmepoM H ryctoToH TpemiuH. Iliomanka 3apucoBbIBaercs
Hin ¢ororpadupyercsi, a Bce BCTPeueHHble B ee Ipejesnax TPELIHHBI
HyMepyloTess M onHceiBaloress (cM. tabua. 6.1). Ias BHYHCAEHHS IJIO-
manHoro KoadguuHeHTa TPEIlHHHOH NyCTOTHOCTH COCTaBJjsieTcs pac-
yerHass Tabauna mno npegsaraemoi opme (raba. 6.2). Bee Tpemunbl
MOApa3ieNifioTes 110 TeHe3HCy, IIHPHHE W XapaKTepy BbINOJHEHHS Ha
HECKOJIBKO TPy, AJS KaX[A0H H3 KOTOPHIX yKa3blBalOTCS KOJHYECT-
BO TPCLIHH, HX CpPEAHMEe IupHHA u aauua. [ljnowanu TpeuinH, BbIYHC-
JeHHBIE O rpymnnamM, cyMMHpyIoTcs, Gepercsi otHomrenue (%) obuieir
NJAomAakH TPelUHH K IJOLaAH NJOILAAKH MOACYeTa, 4YTO JAaeT MJO-
magHeli Ko3(PHUIHEHT TPELHHHOA MYyCTOTHOCTH. :

[Tnomantoit ko3pHUMEHT TPEUHHHON IYCTOTHOCTH SABJSIETCS
IPUONHIKEHHOH KOJHYECTBEHHOH  XapaKTEPHCTHKOH  HHTEHCHBHOCTH
TPELIHHOBATOCTH MaccuBa mopoA. Oanako 3TOT crnoco6 He Aaer IoJ-
HOro MPEACTaBJIEHHS O TPEIMHOBATOCTH TOPHHLIX MOPOA, TaK KakK KO-
3(OHUHEHTOM TPEUHHHOH INYCTOTHOCTH HE IOJHOCTBIO YUHTHLIBAIOTCS
TAKHE KayeCcTBeHHbie N0Ka3aTeJH, KaK HX IIHPHHA, NMPOTSXKEHHOCTH,
M3MEHYHBOCTb C IJ1yOHHOH, MPOCTPAHCTBEHHOE pacipeiesieHue H T. 1.,
CYIIECTBEHHO BJHAOLIHE Ha OOIYIO TPEIIHHOBATOCTh MAaCCHBA.

Tem e menee ko3hdHIHEHT TPEUIMHHON MYCTOTHOCTH, OIPEAEJIEH-
HBI{ Ha mjollajKkax pasHOH OPHEHTHPOBKH (XKeJaTeJbHO HAa B3aHM-
HO MEepHeHAMKYISPHBIX), MOMKeT ObITh HCNOJAb30BAH ANA Kiaaccubuxa-
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UHH TOPHBIX MOPOJ, NMPH 3TOM BCeraa cJeayeT yKas3hiBaTb XapakTep
TPEIHHOBATOCTH MacCHBAa, HAlNPHUMep OT/eJbHbie KPYNHBbIE TPellHHbi
HJIH MeJKas yacrasi ceTh TPellHH.

JlAsi KOJNHYECTBEHHOH OLEHKH TPEUIHHOBATOCTH 3P(HEKTHBHO NpPH-
MEHEHHEe CeHCMOAKYCTHYECKHX MEeTOJAOB: YJbTPAa3BYKOBOrO, AKYCTHYe-
CKOTO H CefCMHYECKOro KapoTa)ka CKBayKHH H NPOPUJIHPOBAHHA Ha
noBepxHocTH. C MOMOINBIO 3THX METOAOB MOMKHO MOJYYHTb KOJHUECT-
BEHHYIO XapaKTepPHCTHKY TPeLIHHOBATOCTH NMOPOJ B 3aKPHITHIX YCJO-

TaG6auuna 6.2

Pacyetnas Tabiuua 10is onpejiefe s Iiowaakoro KoahduiMenTa TpemUHHOH NYCTOT HOCTH
e e ) R 25 5—10 10—20 [20—50 | 50—100{ =100

KonmnuecTeo Tpeuius 3 5 4 3 - - —
B rpynne n
Cpenussi MpUHA 1,17 2,60 6,00 14,70 — = —
TPEMmHH A, MM
Cpennsia AJIHHA Tpe- 2,23 1,60 0,85 1,67 — = —
mue [, M
Tliomans TpewmnH S§,=0,008| S,=0,021| S3=0,020{ S;=0,074] — — ==
ST=0,001 'n'h'l, M2

O6was miaowaap TpewuH X Sy=0,123 M2
Tlnoulaap omanku nojcuera S—=4 m2.

2 Sy
Kosdpuuuent Tpemuntoi nyctoriocty Ky = —S— 1€6. % = 3,08 %..

BUSIX (HA 3aJ€pPHOBAHHBIX YYacTKax, B leJIHKax MOPOA, MEX1y CKBa-
KHHAMH H BHIpaGOTKaMH), YTO OYeHb BaxKHO. B OypoBBIX CKBa:KHHAX
¢ MOMOIIBI0 Meo(pH3UYECKOro METOAA KOJHYECTBEHHAs OLEHKA TPEIIH-
HOBATOCTH MOXKeT OBITH IIOJYYeHa IO BCeMYy paspesy CKBaMKHH, BKJIO-
yasi WHTEPBaJbl CHJIbHO HApYWEHHBIX MOPOA, Kak NpaBujo, He OXa-
paKTepH30BAHHLIX KEPHOM. '

OcHoBO# NpHMEHEHHS CeHCMOaKyCTHUECKHX METOA0B AJIsi KOJH4Ye-
CTBEHHOM OLEHKH TPEUIMHOBATOCTH SABJsIeTCS YeTKas 3aBHCHMOCTb
CKOpPOCTE#l YNPYrHX BOJIH OT MOPHCTOCTH H TPEUHHOBATOCTH HCCJe-
AyeMoit cpejbl, AJs ONHCAaHHs KOTOpoii HaubGoJee 4acTO HCHOJb3yer-
ca ypasuenne cpeanero Bpemenu (Willy, Gregory, Gardner, 1956).
W3 3toro ypaBHEeHHSI CJaEYyeT, UTo

e s (Ut — Up) . 100%'

Un (vg — vs)
rie Ur — CKOPOCTb B MOHOJNHTHOH nopoje (3HayeHHsl NpHBELEHB B
tabn. 6.3); v — CKOPOCTb B 3allOJHHTEJe TpemuH, paBHas 750 M/c;
U, — CKOpPOCTb B HCCJEAyeMOii Touke MaccuBa, Oepercsi W3 TabJHIL

B 3aaavax.
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Tal6'.71 Hila 63

3uadenns cKopocTeli YNPYrux BOAH M NMPOYHOCTH Ha
cKaTHe B MOHOJUTHON MOPOJe

Topibie nopoas! “ ‘"n:),yaxc)v Upyr M/C R maxe: MTT2
bBasaabThl 6400 250 330
AHne3nTo6azannThl 6500 250 330
THeiicsl 6100 200 280
Vi3BeCTHSIKH MPAMOPH30BaHHBIE 6800 - 550 250
M3BecTHAKH KpHCTaJJIHUeCKHe 6500 550 220

BaouHocTh MaccuBa, T. €. pa3mep OJIOKOB, OTAEJNEHHBIX APYr OT
pyra TpeuiHHaMu, BhUHCAdeTCA 10 popmyde

b— 3 /_ alagaa
- V aa.a, V' a a8,
(1 e 142 U3 ) (1 + -1 3
ay \ (243
ne (}1‘2_3 — CpejHue pPacCTOAHHUA MEKAYy TpEUiHHaMH TpexX rJaBHBIX
HCTEM TpPEeUIMH; Q45 — TO XKe, AJA OoJee PelAKHX CHCTEM TPEIIHH.

Kapra TpeiyyHOBATOCTH CTPOHTCS Ha Tre0JIOro-CTPyKTYPHOH OCHO-
e. Ha xaprax TpemuHOBATOCTH BBILEJSIOTCS 30HBl TPELIHHOBATOCTH
A3JIHYHOTO TeHe3Hca H pasHoit creneHH. ['eHe3HC TPelUIHMHOBATOCTH
OKasbiBaeTcs, KaK MPaBHJO, THINOM WITPHXOBKH. CTeneHb TpeUIHHO-
atoctu: cnabo (K:<2%), cpenne (Ky=2—5%), cuapno (Kr=
=5—10%), ouenp cuabHo TpemuuoBathie (Ky=10—15%) wu pas-
pobaennnie nopoabl (K:>15%) — rycroroit mrpuxoBku. C ysesauuye-
'HEM HHTEHCHBHOCTH TPEUIHHOBATOCTH TyCTOTA IUTPUXOBKH YCH/IHBA-
tesl. [TomMumo wHbOpPMAUHH OTHOCHTEILHO T€HE3Hea W HHTEHCHBHOCTH
PEIIHHOBATOCTH Ha KapTy HAHOCAT pO3BI-AHArpaMMbl HPOCTHPAHHH
peliHH st KaKjaoro oOHaXKeHHs, 1103BOJSIOIIHE CYAUTb 00 OpHEH-
HDOBKE OCHOBHBIX CHCTEM TpeliHH (pHuc. 6.8).

Jlasi OUEeHKH ynpyruX W MPOYHOCTHBIX CBOWCTB TPEIIHHOBATHIX Mac-
HBOB TOPHBIX IOPOA MNPHMEHSIETCA CeHCMOAaKyCTHYECKHH MeToH, He-
O/B3YIOUHA (OPMYJIBl TEOPHH YNPYTOCTH H KOPPENSUHOHHBIE YypaB-
[@HHS,

Hunavuueckuit Moayas ynpyroctu E; omnpenensiercs nmo dopmyae

E _ w20 (1 + p) (1 — 2p)

2 1= '

A€ Uy — CKOPOCTb IMPOAOJIBHBIX BOJH B KaxA0H 3aJaHHOH TOYKe
facCHea; p — MJOTHOCTH nopoabl (6asanbTel, aHAe3HTO0A32J1LTH —
=2,85, rueiicel — p=2,65, nsBectHAKn — p=2,75); p — Ko3pPHHILH-
HT [lyaccona ~ 0,20—0,25.

257



- - |
| ]
T i &l [ }1 HH L ’ e
i 1
L ,'E/ ‘\‘L 1
¥
L
_, Ty
(Rpia:isrammanl A
H B
HEH 1
1 \
» L]
- ‘\
oL Al [ T |l :imm T ik
[ H ]
.L [1 HH Frpr //
1 1 A . £ L 1
yil:

[ - B B8 [/ [¥]s n]r

Puc. 6.8. Kapra HHTEHCHBHOCTH TpEUIHHOBATOCTH 0a3aJbTOBOrO MacCHBA.

Maccussl nopoi: I — caabGoTpeuiHEoBaThiX, 2 — Cpe/HeTPellHHOBAThHIX,

3 — CHJBHOTpEIHHOBATHIX, 4 — pa3Apo6/eHHbIX; 5 — TeKTOHHYEeCKHe Ha-

pyiueHusi; 6 — po3bl-AuarpaMMbl NPOCTHPAHHA TPEUMMH; 7 — HHIKHETPHA-
coBble 6a3albThl

IMpounocts MaccuBa HaxoaaT 1o Gopmyne KOPPeJSIHOHHOTO
ypaBuenusi, noayyentoro JI. B, laymsn:

RcchMaKC[l—[l_-( va—'_'p:'p )ZJIL‘}’
. Ypmakc 0

rae R:wmaxe, Upmake — MaKCHMAaJbHble 3HAYEHHSI MPOUYHOCTH H CKOPO-
CTH IIPOJOJBbHBLIX BOJH (M3 Taba. 6.3); v, — CKOPOCTb IPOAOJIbHBIX
BOJIH B Ka)KI0OH 3aflaHHOH TouKe MaccuBa (6epercsi u3 TabJHIbl 3a-
naqu);o Up,— 3HAUEHHE CKOPOCTH, NPH KOTOPOH MPOUYHOCTh MACCHBA
pasua 0.

NMureparypa

e Msnxaﬁnoa JI. B. IToneBble MeTOAB H3y4YeHHs TPeUIHH B TOPHBIX MOpoAax.
. 1956
3 ;

Hewwwrant JI. U, [Tuporos M. A. Meroas HHXKEHEPHO-T€OJOTHYECKOTrO
H3YUYCHHA TPEUHHOBATOCTH TOPHLIX nopoxa. M., 1969.

Paun M. B, Uepawmes C. H. Crpykrypuble MONeNH B HHXXKEHEPHOH reo-
Jorun. M., 1973.
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Mpunoxerne 5
YKA3AHMS MO MPOrHO3Y ®OPMMPOBAHMA BEPETOB BOAOXPAHMAMLLA

BeiGop MerToAa nporHosa (GopMHpoBaHHA OeperoB Ha KOHKPETHOM
yuacTke (paiioHe) N0JKeH OCHOBBIBATbCS HA 3HAHHH BecbMa HEOJH-
HAKOBHIX B pa3HbIX palioHaX 3aKoHOMepHOcTed B3auM0OOGyC/OBJEH-
HBIX H MHOrO(aKTOPHBIX IpPOIECCOB, BBLISIBJEHHBIX NPH HalOJMIOAEHHSX
Ha CYUIECTBYIOUIHX BOJAOXPAHHJHILAX H MO JaHHBIM pacyYeTHO-3KcIe-
PHMEHTAJBHBIX HCCJICJOBAHHH.

[To rugposoruvueckuM (axkropaM, BJIHSIOIIHM Ha BeJHYMHB H HH-
TEHCHBHOCTh MnepepaboTKH Oeperos, BOAOXPAHHJHILA IMOJAPa3AeNsaIOT-
¢s: a) MO YPOBEHHOMY pe€XHMY Ha BOJAOXPaHHJHILA MHOTOJIETHErO,
CE30HHOTO M €XKEIHEeBHOr0 peryJHpPOBAHHS C BeJHYHHAMH cpaboTOK
OT MepPBbIX METPOB /10 MHOTHX JAeCATKOB METPOB M CO CKOPOCTSIMH CHH-
x)euust yposHsi 1o 0,5—1 M/cyT B 3aBHCHMOCTH OT BOAONOTPeOJIEHHS,
6) 1Mo BOJHOBOMY BO3/[€HCTBHIO, 00YycCJOBJEHHOMY Mpeob/anaiouiiMH
BeTPaMH, IIHPHHOH H peabedoM AHA Bomoema; B) Mo oOpa30oBAHHIO
H TIepeMellleHHI0 HAHOCOB, CBSI3aHHBIX C BO3JEHCTBHEM BOJIH H Teue-
HHH; T') N0 XapaxkTepy H CKOPOCTSAM TEUEHHH B [MaBOAKOBBLIE MEPHOJLHI,
0COOEHHO B 3aJHBaxX MW BEPXOBbSX BoJoXxpaHuaum. Jas BogoxpaHH-
JMLY paBHHHHO-naT@opMeHHbIX obsacteit (Ha Boare, Kame, [duenpe
¥ Ap.) THnuuyHa cpaborka 2—4 M u miomanb 3200—5500 km? (Boua-
rorpajackoe, bparckoe u ap.), a Aasi TOpPHO-cKJIag4aThHix obJaacred
cpaboTKa JOCTHraeT B MaJjioBoAHble roabl 55—70 M u 6osee npH wWH-
pune Boxoema o 1—2 km (HYapsakckoe, Tokroryasckoe u ap.). Oco-
O6biv pexuMoM obaanator Boaoxpanuauma I'ADC, Ha KOTOpHIX exe-
roanas cpaboTka M nMoAbeM ypoBHeH nocturaior 8—10 M.

C HHKEHepPHO-Te0JOrHUYeCKHX MO3HIHH Oepera BOAOXPAHHJIHIL AJS
1ejge nporHo3a HX ¢GopmupoBaHHS 000cO6JSIIOTCS 10 CJAEAVIOLIHM
TpH3HAKAM:

— N0 XapakTepy NOpPOJ, CJaralmumliX CKJOH; BBIAEJSIOTCH IHeCTh
OCHOBHBIX KOMILJIEKCOB, ONpeAeasioNluX KayeCcTBEHHO pasJjiHYHble Mpo-
1eccel nepepaloTKH: a) aeeKkopasmolgaembvie (MeCKH, CYTJAHHKH PbIX-
Jeie); 6) aeekopaszmokaemsie (nécchl M Ap.); B) cpedueld npouHOCTU,
NPEHMYLIECTBEHHO MOPCKHE OCaJ04Hble, HHTEHCHBHO BBIBETPHBAIOLIHE-
csl (rJIMHBI, MEpPreJid, NMeCYaHWKH IOJHMHKTOBBIE TJHHHCTHIE H T. IL);
r) aeexopacrgopumeste (THICHI, COJH); ) NPOUHbIE MAN0BbLEETPUBAIO-
wuecs W TPaKTHYECKH He pa3MbiBaeMble (MHTPY3HBHbIE, MaCCHBHbIE
H3BECTHSKH, MeTamMopdHUYeCKHe) H e) MHO20.aeTHemep3able TOPOAHI
OpeAbIyIIHX IpPYNN, HEpPeaKo coAeprKallWe JbJbl, NMPH OTTAHBAHHUH
KOTOPBIX OyAyT BO3HHKATh pa3jHyHbie JedopMalHH; HX [POrHo3
npejacrapasier ocobylo 3anauy;

— 110 HaJU4YHI0 Ha Oeperax akTHBHBIX OMNOJI3HEeH, ockinedl, o6Ba-
JIOB, KapcCTa, CeJeBhIX NOTOKOB, NPOCAaZOK H JAPYrHX MPOLECCOB pas-
HOro 006beMa H HHTEHCHBHOCTH;

~— M0 THAPOre0JIOTHYeCKHM YCJOBHAM — DPAa3BHTHIO MOJAIIOPaA MOI-
SeMHBIX BOJA W YBeJHUeHHIO oOulei 0OBOJHEHHOCTH MaccHBa TNOPOXR
Gepera, 10 BO3HHKHOBEHHIO H BeJHYHHAM B3BelIHBAIOIIEro H THAPOMH-
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HaMHUeCKOro JaBJjeHuii, 0co6eHHO mnpH ObICTPBIX cpaboTKax ypOBHS
BO/LOXPaHHJIHILA;

— IO BBICOTE H KPYTH3HE CKJIOHOB;

— 1o o06pa3oBaHHIO HAa OTMEJSIX H B 3aJiBax BOAOXPAHHUJIHIL aK-
KYMVYJASTHBHBIX (JOpM 3a cueT BHIHOCA CEJEBLIMH MOTOKaMH H OMOJ3-
HIMH OO0JJOMOYHBIX Macc NMPOYHLIX TPYAHOPaAsMbIBa€MBIX TOPOA.

[To6epexbss BOAOXPAHHJHIL HEPEAKO HABJIAIOTCH TEPPHTOPHSIMHA
CTPOHTEJbCTBA H XO3HCTBEHHOrO HCIIOJIb30BA4HHS, B CBSI3H C Y€M Ha
HHX Heu306eKHO BO3HHMKAIOT TOJPEe3KH CKJIOHOB, OTBaJibl, BO3BOAATCA
3MaHHUsI, CKJaAbl, OCYUIECTBJASIOTCA 3allHTHHE MEPONPHATHS, 4YTO
BJIHSIET Ha mnpolecchl nepedopMHpoBaHHsl Oeperos, NepeMeleHHe Ha-
HOCOB H OOIIYIO YCTOHUMBOCTh; 3TH TEXHOreHHble (akTopbi HeoOXo-
NHMO YYHMTBHIBaTh B MPOTHO3ax.

[Ipu nporHosax cJeiyeT COCTaBHTb HHXXEHEPHO-Te0JOTHIECKYIO
MOJeJb CTPOEHHSI CKJOHA H MOZeJb MpeAaroJaraeMbiX MpoUeccos Ie-
pedopMuHpOBaHHSI OGepera MO THHHYHBIM CTaJAMAM HX Da3BHTHSA, AJS
KaXJ0H H3 KOTOPHIX MEeTOJAbl H MCXOJHble JaHHble MOryT ObiTh pas-
HBIMH B pea/lbHbIX YCJOBHSIX THAPOJOTHYECKOro pexuma BoAoXpa-
HHJHIA.

Paspaforaio HECKOJBKO AECSITKOB METOA0B H TMpPEeAJOKEeHHH M0
nporHoszaM mnepedopMHpoBaHHA OeperoB, OCHOBAHHBIX Ha PasHbIX
cXeMax B3aUMOJAEHCTBHS TeOJOrHYEeCKOH cpeAbl H BOAOXPaHHJIHIL,
KaxK/Jblii M3 KOTOPbLIX HMeeT CBOH MpeleJbl NPHMEHEHHS H B H3BECT-
HOH Mepe oOTpaxKaeT IOJAXOAbl aBTOpa H ycjoBHS pakioHa paborT.
BoabinHCTBO METOHOB cO3JaBajioch MAJisi TporHosa nepepaborku Oe-
peroB paBHUHHO-NJIATHPOPMEHHBIX BOAOXPAaHW/HIL, LIKPOKHX, C BHICO-
KOH BOJIHOH, MaJoH cpaGOTKOH H C OTHOCHTEJIBHO IPOCTHIM I'€0JIOrH-
yeckuM crpoerHeM. Ilo xapaktepy npoueccoB H HCXOAHBIM METO/JH-
YeCKMM MO3HLHSAM HMeWllHecss MeTOAbl MOXHO OOBbeIHHHTh B CJENy-
IOIlHE TPYMIBI.

1. Pacuernnle MeTojbl, OCHOBAHHblE Ha TpPEANOJOKEHHH, UTO
ob6beMbl nepepaboTKH MPOMOPUHOHAAbHH  oOIIefi SHEPrHH BOJH
(IITOPpMOBHIX, «pabouuX» H APYrHX y PasHbBIX aBTOPOB); CJe10Ba-
TeJbHO, MOPOAH Oepera SBASIOTCH Pa3MbIBAEMBIMH H aKKyMYJsITHB-
Hble opMbl 06pa3yloTcs 3a CYET KPYNHBIX (pakuuii. 3T0 METOABI
H. E. Konapareena (1953, 1976), E. I'. Kauyruna (1959), E. K. I'pe-
yauieBa (1961), b. A. [umkuna (1954, 1973) u ap.; ux o6uiyHO Ha-
3bIBAIOT «3HEPreTHYECKHMHUY.

2. Metonw anagoruit: a) «npupoannix auasoros» JI. B. Po3zos-
ckoro (1962), nonyuusmuii nanpHelnee pasButHe B pabore B. M. Bo-
ckoboiinukoBa u O. T'. Jluxoxeesolt (1984); 6) «rpadoananuTHue-
ckuii» I'. C. 3onorapeBa B BapHaHTax IJs PaBHHHHBIX BOAOXPaHH-
auiy (1955) u ans GeperoB CJIOXKHOrO reoJIOrMYECKOr0 CTPOEeHHS NMPH
3HauyHTeNbHBIX cpaborkax (1979, 1983); B) anHasoro-pacueTHHIii,
npeanoxennsii H. T'. BapasamBunu npuMeHuTenbHo K HeOOJbUIEM
ropHblM BoAoxpaHuauiam (1983).

3. CratncTHueckue (BEPOSITHOCTHBIE) METOJAB, OCHOBaHHbIE Ha
CTOXACTHYECKHX Mojensix mnpouecca ¢opMmupoBanusi GeperoB CyIllecT-
BYIOIIHX BOJAOXPAaHMJIHIL H HCXOJSIIHe M3 MPEeACTaBJeHHH O CTalHO-
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HapHOM, B JlaHHOM cJyuyae 3aTyxalolleM, pexXHMe IpPOLEeccoB, B TOM
yHcJe NepeMenieHHsl HaHOCOB. B mpensioKeHHOM BapHaHTe 3TH MeTO-
ol (M. M. Anac, B. . Dk3appaH ¥ Ap.) OCHOBAHbBI Ha JaHHBIX HaO-
JIONEHHH 3a pa3MbIBAMH HH3KHX OeperoB MPOCTOrO reoJiorHYecKoror
cTpoennsi BOJIKCKHX BOJOXPAHHJMIL W HEe PaccMaTpPHBAIOT MPOLECCH
nepeopMHPOBAHHS OMNOJI3HEBBIX CKJOHOB, JECCOBBIX H 3aKapCTOBaH-
HbIX MAacCHBOB NOPOA, He YYHTHIBAIOT POJH TMOJA3EMHBIX BOJA H mepe-
MellleHHs] HaHOCOB.

4. Meroabnl nporuosa creuHpuyeckHx npoueccoB ¢GHoOpMHPOBAHHS
Joxka M OeperoB BOAOXPAaHHJHIL B paHoHAX MHOTOJIETHeH Mep3JOThi
npakTHUYeCKH He paspaboranbl. MMewoTcsi naHHBIE OrpaHHYEHHBIX Ha-
OMIOleHHi Ha CyllecTBYIOWUX Bomoxpanuaumax (Xanralickoe, Bn-
JIOHCKOe M 1p.) H oTAeabHble npepjoxenus (@. 3. Aps, . A. Kpo-
HHK H Jp.).

5. DMIHPHYECKHE 3aBHCHMOCTH H MeTO/Abl nepepaloTKu 6Geperos,
npeanoxennsie M. A. TlevepkunbiM ¢ corpyanuxkamu (1981) ma oc-
HOBe HaO0JII0/IeHHH 3a MpoleccaMH Ha 3aKapCTOBAHHBIX TEPPHTOPHAX
Kawmcxkoro, Bpatckoro ¥ Apyrux BOAOXpaHHJIHILL.

Ha Geperax BogoXpaHHJHILI, cO3XaBaeMBIX B paiioHax pacipo-
CTPAHEHHA JIErKOPACTBOPHMBIX MOPOA (THICH, COJH), Npolecch mepe-
pabOTKH H AaKTHBH3AaLUHH KapCTOBLIX NPOBAJIOB XapaKTEPH3YIOTCS CBO-
€00pasHbIMH 3aKOHOMEPHOCTSIMH, TECHO CBSI3aHHBLIMH C MOANOPOM, H3-
MEHEHHBIM peXHMOM u OajlaHCOM MNOJA3EMHBIX BOJ, HX POJbI0O B yBe-
JIHUeHHH oOLIelf ¥ JIOKaJbHOH 3aKapCTOBAHHOCTH MAacCHBA.

Jlaurenvuble HaGJIOJEHHS 34 PA3BHTHEM MpPOLECCOB NepepaboTKi
GeperosB pasHodl BbICOTHI M T'e0JIOTHYECKOr0 CTPOEHHSI HAa CYIIECTBYIO-
uHx Boaoxpanusumax Ha Boare, Kame, Aurape, Enncee u B Cpen-
Heit A3uH, MO3BOJISIOT CAENAaTh CJAEAYIONIHe BBHIBOJBI, BazKHbIE MJIS NO-
HHMaHHA CYLIHOCTH NPOLECCOB H BEIOOpA METO/MOB NPOrHO3a:

a) mpouecchl nepepaGoTKH GeperoB B GOJBLIMHCTBE CJAydaeB siB-
JSAI0TCH HECTAUHOHAPHBIMH, 4TO 0O0YCJOBJIEHO HEOJHOPOAHOCTHIO I'€0-
JIOTHYECKOr0 CTPOEHHS H HepaBHOMEPHBIM OOBOAHEHHEM CKJOHOB, HM3-
MEHYHBOCTBIO BO BPEMEHH CBOHCTB MNOPOJ H PA3JHYHBIX TIeoJorHye-

CIKHX IPOLECCOB, HECTAILHOHADHBIMH VPOBEHHBIM H OTYACTH BOJIHOBHIM
peiHMaMH BOAOXPaHHJIHIIL,

0) npHMeHeHHe OJHOr0 KaKoro-iu6o MeToga INpOTHO3a INepepa-
00TKH OeperoB BOAOXPAHHJIMIL C PA3JHUYHBIMH HHIKEHEPHO-Te0JorHYe-
CKHMH, THADOTeOJIOTHYECKHMH H T'HAPOJOTHYECKHMH YCJIOBHAMH, OCO-
OCHHO MPH HECTAHOHAPHOM YDOBEHHOM pPEeXKHMeE, HeJONyCTHMO;

B) IDHMEHEHHE <«3HePreTHUeCKHX» H <«CTAaTHCTHUECKHX» METO/A0B
NpOrHosa nepepaboTKH BO3MOXKHO IJsi HEBBICOKHX GEperoB ¢ BBIPOB-
HEeHHBIM penbepoM (Teppackl), CHOMKEHHBIX OTHOCHTEJNbHO OAHOPOA-

HBIMH H JIerKkopa3MbiBaeMbiMH lopoaaMH, NpPH YCTaHOBHUBLIEMCA paB-
HOMEPDHOM TIOTOKE HaHOCOB;

r) peajbHble BOJHOBOH ¥ YPOBEHHBI pPeXHMBbI BOAOXP aHHJHIL
OGBIYHO CYINECTBEHHO OTJMYAIOTCS OT NPOEKTHHIX B CBA3H ¢ H3MEHS-

IOIIHMHCST B pasHble roAbl NMOTpe6GHOCTSAMH B Boae H (dakTuyeckoh
CMEHOH MHOro- H MaJIOBOAHBIX JIeT; MO 3THM MPHYHHAM H H3-3a
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JeHHeM 3adaHHOro Ko3(pGdHUHEeHTa aKKyMYJslUHH, PaBHOTO B paccmart-
puBaemoM cayuae 8=0,82. IlepBasi momeITKa Takoro COBMELICHHA MO-
Ka3aHa CNJOMIHbBIMH JIHHHSIMH, TpH 3ToM oObeM obpywenus Qp=
—18610 m2; o6bem akkymyasiuun Q,=14196 m® u kospduuneHT ak-
kymyJsisnuu 6=0,76 Bmecto 0,82 u morpeGoBajoch YTOYHEHHE.

I'pagoananutnueckue meronni I. C. 3onorapesa. B saBucumocT
OT: a) THAPOJIOTHYECKHX NapaMeTpoB BOAOXPAHHIHINA — UIHPHHDI,
rayOuHbl, TEUeHHi, YPOBEHHOrO H BOJHOBOTO PEXHMOB; 6) mopdoJio-
FMH CKJOHA — BBICOTBI, KPYTH3HBl H B) TIe0JIOTHYECKOro CTPOEHHS,
MOA3EMHBLIX BOJ H COBPEMEHHBIX MPOLEecCOB PEKOMEHAYeTCs HCMOJb30-
BATh CJeAYIOLIME OCHOBHBle BapHaHThl. [lepebii — AJsi BOLOXPAHH-
JIMIL 3HAYHTEJNbHOH MIHPHHBI, MaJbiX cpaboTOK H IpeobJiafaioiiero
BOJIHOBOT'O BO3/1€fICTBHS, OTHOCHTEJbHO IIPOCTOr0  reoJIOrHiecKoro
cTpoennst GeperoB H MaJjiofl AKTHBHOCTH TPOLECCOB H 8TOPOU — AJIA
BOJOXPAHHJHILL C Pe3KO HecTallHOHAPHBIM YPOBEHHBIM K& pEXHMOM H
CJIOKHBIM CTPOEHHEM BBICOKHX CKJOHOB (cM. c. 281)

[To nepsomMy MeToAy NpeanoJaraercss onpejaesieHHe IWHPHHBL 30HbI
u Gopmbl nepepaboTku AJs  AByMepHoi 3aaauH, Aas 10-nerHed u
«KOHEUYHOH CTajuii NpakTHUeCKOH 3HauuMmocTH». Meron 0060CHOBHI-
BaeTCs MaTepHaJaMH H3bICKaHWi H TNOCJAeAYIIIHX HaOJloAeHHH Ha
Bojoxpanuanimax Boaro-Kamckoro kackaaa U AJs ero NpHMEHEHHSA
HeoOX0AUMBI CAeAYIOUIHe JaHHble:

a) mapaMeTpbl BOJH — HX BBICOTAa H JJHHA NPH pasHoH obecre-
YeHHoCTH W cuJae Berpa, paccuutanusle no CHully 2.06.04-82 u mno
BO3MOZKHOCTH YTOUHEHHble Mo (hakTHUYeCKHM HAOJI0JeHHSIM 3a BETPOM
H BOJIHAMM ¢ YYeToM peJsbeda JHA BOJAOOXPAHHJIHILA;

6) NpOrHO3HbIH HJIH (AKTHUECKHH YDOBEHHBIH pPEeXHM BoOJOXpa-
HHJIHLLA U151 JIeT pa3Hoil o0ecneyeHHOCTH;

B) HMHZKEHEPHO-TeOJIOTHUECKHe paspe3bl CKJOHAa B Macurabe
1:1000—1:200 ¢ noapobubiM MHKpopeabedoM, XapaKTepPHCTHKOMN
cocTaBa, HEOJHOPOAHOCTH, BHIBETPEJIOCTH, TPELUIHHOBATOCTH H 00BOA-
HEHHOCTH TMOPOJA H ¢ JAHHBIMH O BeJHYHHAX CONPOTHBJIEHHS CHABHTY,
pasMbiBY H Pa3MOKaHHIO NMOPOJ B Pa3HBIX COCTOSHHSIX;

r) THAPOreoJIOTHYECKHe — KOJHYECTBO H IPHYPOUYEHHOCTb BOJO-
HOCHBIX TOPH30HTOB, YPOBHH H DEXKHMBlI NMOA3EMHBIX BOA, ApPYyrHe CBe-
JA€HHS, HYXKHbIE AJsl OLEHKH BJIHSHHS Ha NPOYHOCTH MOPOA H AJA
pacuera moAnopa BO BPEMEHH AJs ONpeiesieHHs THAPAaBJIHYECKHX
rpajHeHTOB NpPH cpaboTKax;

A) AJS LWIHPOKHX YacTeil BOAOXpPAHH/HLIA — pacyeTHbie 3HAYEHHS
BeJIHUHH YriioB aOpasvoHHBIX (a3 W P3) M AKKYMYJATHBHBIX (oo H Pg)
OT™MeJieii u 30H Hakata (a4 M B4) B pasHbLIX MOPOAAX, NMPHMEpPHBIE KO-
SpQUUHEHTH aKKYMYJSIHH HAHOCOB Ha MOABOJAHOM CKJOHE, VYIJbl
5PO3HOHHBIX YacTed oTMeaH (8, u O2) B pasHBIX MOPOAAX; ONpeness-
I0TCS Ha OCHOBe M3yuyeHHMs] OeueBHHKOB pexku (puc. 6.11,a u 6);

€) 0 HaTypHbIX HaOJIOAEHHSX (OPMBI M KPYTH3HBI YCTOHYHBBHIX
OTKOCOB H CKJIOHOB PAa3HbIX Ie€HETHYECKHX THIIOB, BblpabOTaHHBIX B
Pa3HbIX NOPOAAX, H PA3HBIX BHICOTHI, SKCMO3HIIHH H COCTOSHHS;

X) O COCTOSIHHH M IOBEJEHHH Pa3/JUYHBIX FeHETHUYECKHX M JIHTOJO-
FHYECKHX pasHOCTeH MOPOA B aHAJOTHYHBIX YCJOBHSX Ha Oeperax
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KPYIHBIX 03€p, BOAOXPAHHJHLUL H HAa OTMEJSIX MOpeHd JJsi OLEHKH
YCTOHYHMBOCTH CKJIOHA M MPOTHO3a ero mnepepaboTKH.
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Puc. 6.11. Cxema mnoctpoenus GeperoBbix oTMeseli B IWHPOKON ryyGOKOBOA-
HOH YacTH BOJOXPaHHJIHLIA:
a — JJs nepBoil craaun — uepe3 10 setr; 6 — AJ9 KOHEYHOH CTANMH Npak-
THUYECKOH 3HAYHMOCTH

Boilienepeuuc/ienuble MaTepuaabl HEOOXOAHMBI JJISI pPELIEHHS] BO-
npoca nepepaGoTku Oepera B paccMaTpHBAEMOM CeueHHH (AByMep-
Has 3ajpava). Has mporHo3a nepepaGoTku Oepera Ha 3HAYHTEJLHOM

NPOTSIXKEHHH - (IPOCTPAaHCTBEHHAA 3ajava) JONOJHHTEJbHO Hajlo pac-
~-4I10J1araTh:

/" 3) Tomorpauueckoil, TreoNoro-IHTOJNOTHUECKOH, THAPOreoJorHie-
/cxoﬁ H reoMop(oJIOrHYecKoil KapTaMu yuacTka Gepera WJIH BOJAOXpa-
 Huauma B macwrabe or 1:100000 o 1:2000 B 3aBHCHMOCTH OT
‘pasmepa OLEHHBAEMOH TEPPHTOPHH, XapakTepa oObeKTa M CTajHH HC-
CJleJ0BaHHIl;

H) A@HHBIMH pacueTa WJH KaK MUHHMYM NPaKTHYECKHMH coolbpa-
KEHHSIMH O HaNpap/eHHHM H BEJHYHHAX HAHOCOABHKVIIHX CHJ, oda-
rax GOpMHPOBaHHS, NEPEMEILCHHS] U AKKYMYJIAIHH HAHOCOB B npeje-
Jax paccMaTpHBaeMoro yyacrka Gepera.

B b
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IMocrpoenue npoduasi nporsosa mnepepaboTkH Oepera HauHHAeTCH
c npuOpeXHOH OTMeJH, AJs 4ero HeoOXOAHMO ONpejeseHHe ee THIA
(abpasuoHHBIH, aKKyMyJsTHBHO-aOpa3HOHHbIH, a6pasHOHHO-3PO3HOH-
HbIi1), pasmepa M KpyTH3Hbl. [lJf WHPOKOH 4YacTH BOAOXpPaHHJHILA
9TO NMOCTPOEHHE CBOAHTCA K CJEAYIOUIEMY.

B 3aBucuMocCTH OT TOro, AJast Kako# craauu (10-serHell HaH KoHed-
HOM) jaeTcs NPOrHO3, MeToAOM noabopa omnpejeasiercd rayOuxa
OpoBKH ycryna ormenn — Touka a (cM. puc. 6.11). Ilpu mocrpoennu
npoduasi nepepaboTku Gepera, cJ0KEHHOro JerkopasMbiBaeMbIMH nec-
YaHbBIMH M CYTJIHHHCTBIMH mnopojaamH, ajasi 10-jeTHeli ctajauu NporHo-
3a pekoMeHayercsi OpaTb rayOHHY GPOBKH OTMeJH, paBHyio 1,5 Bhico-
Tel BoJHBI 20% -Ho#t o6ecneueHHocTH. st OKOHUATeJAbHON CTAAHH Me-
pepaboTKH NpakTHUECKOH 3HAYHMOCTH TJayOHHBI ODOBKH OTMEJH clie-
AyeT NMPHHHMATh: a) AJs JIErKOpasMbiBaeMbX NMOPOA (B 3aBHCHMOCTH
oT HX cBoiictB) 3,5—3,0 BbicoTh BoJHBI 50%-HOH ofecrneuyeHHOCTH H
6) AJs NJOTHBIX [JIMHHCTbIX, MEPreJHCTBIX H aHaJOTHYHBIX HM TOPOZ,
pa3MbiBaeMbIX IpH BbiBeTpHBaHHH, 3,0—2,5 BBICOTHI BOJIHBI € TNOBTO-
psiemoctbio 1 paz B 100 ner. das BoaoxpaHuaHUla ¢ MaJoit cpabort-
KOIl yKasauHoe paccTosiHne oTKJaAbiBaerces Aas l0-neTHeit craauu or
HITY, a pns koneyHoit — OT ropu3oHTa cpaboTkH 6GessefHOro nepHo-
Aa B MaJoBoAHbH roa. Ecan Bo3HHKaeT HeOOXOAHMMOCTb MOCTPOEHHS
npouisi nporHosa nepepaboTKH AJsl  CTaAHH, HanpHMmep, uepes
20 ser, TO HaA0 YCTAHOBHTb, KAKOH TOpH30HT cpabOTKH BOAOXpaHH-
JHLIA THNHYEH /AJs JaHHOTO CPOKa.

Ot OpoBKH ycTyna akKyMyJSiTHBHOH dYacTH orTMean (Touka a),
NPOBOAKTCA MOJA YIJIOM @ HJH P; JHHHS yCTyna OTMEJH, a I0J YrJoM
ap HIH P2 — MOBEPXHOCTb ee. BesnunHbl yriaoB a; u P; Kosaebaiores
or 10 po 20° u 3aBuCAT OT cocTaBa HaHocoB (puc. 6.12). Yrawl ap H
B2 3aBHCAT OT cocraBa MatepHaJsa, o06pa3ylollero akKyMYJISATHBHYIO
4acThb OTMEJIH; BeJHYHHBl HX AHAJOTHYHBI yrJy OTMEJH B TeX ke Mo-
poaax u kouaebsores ot 0°30" no 10° (tab6a. 6.6). Jlunusa nox yriaom
@y WIH Po AOBOAMTCA A0 TOYKH b (mepeceueHue ¢ TNepBOHAYAJBHOI
IIOBEPXHOCTbIO CKJOHA) H JaJjiee NMPOBOAHTCA yKe MOJA YIJIOM «3 HJH
fa B 3aBHCHMOCTH OT CTaJAHH nepepabOTKH MOPOA H BLICOTHI BOJHBI 10
TOUKH ¢, 10 nepeceyenusi ¢ ropusontom HITY.

Ormenb Mexay toukaMu b u ¢ aGpa3voHHasi, Bbile TOYKH € pac-
nojaraercsl 30Ha HakaTta BOJIHBL. BbicoTa 30HB Hakarta olipeaesasieTcs
no ¢opmyae H. H. JlxxynkoBckoro (paBua npumepno 0,3—0,4 BHico-
Thl BOJIHBI). ¥roa a4 HaH By Oepercs B 3aBHCHMOCTH OT CTaAHH pac-
yera M3 tabu. 6.6. Ilpu onpenenenuu pasmepoB (IIHPHHBI HJIH BbICO-
Thl) 30HBI HaKaTa cJeAyeT pasjaHuyaTh CTajHH I[epepaboTKH; s
10-netnero cpoka pexomenayercsi 6paTh WHPHHY 30HBI Hakarta, MpH-
MEPHO B /IBA pa3a MEeHbIUYIO, YeM JJIsl KOHEUHO! CTa/HH.

Hapn 3oHoit Hakata MeXay ToukaMu d H e pacrnojaraercss HajaBOA-
Hblii yCTyN, KOHTYP KOTOPOrO pasjiMueH B pasHbIX Nopoiax u obcra-
HOBKe, a Takxke: a) ajas 10-nerHelt craauu, Korpa oH (GopMupyeTcs,
HEYCTOHYHB M HMEeT NpeAebHYI0 KPYTH3HY NOAMBIBaeMoro o6pyuusa-
ouerocsi orkoca M 0) Aad KOHEYHOH cTaawd nepepabOTKH, Koraa
npouib €ro J0JXKeH COOTBETCTBOBATH YCTOHYHBOMY COCTOSIHHIO H
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0.2

3uHaueHns yraos aGpPasMOHHON GEpPeroBON OTMENH M 30HbI HAKATa BOJH, PEKOMEHAyeMbie AJS NOCTPOeHHs

Ta6auna 66

npoduneli NPorHo3a CKJOHOB NPHMEHHTEJNLHO K KOMIIEKCAM NOPOA M pexxumy Bopoxpauuanul Boarn u Kambi

XapaKkTepHCTHKA TOPOA,
B KOTOPBIX BbIPAGATLIBACTCA OTMEJbL

T'eonornuec-
KHil HHAEKC

DU3NKO-MEXAHHUECKHE CBOHCTBA TIOPOA

rpauyJioMeTpHyeckHii cocTan, %,

dpuKiHE, MM

>0,25

0,25—0,1

0,1—-0,05

0,05—0,005

0,005

€CTEeCTBEHHAS
BJIAXKHOCTD
W, %

oGbeMiias
Macca A, 1/m3

Jléce n néccoBHAHBIE MOPOAH!
[leckn annioBHAJILHBIE, TOHKO- H MeJ-
KO3EPHHUCTHIC, IUIOTHOTO CJOXEHHS, ¢
TOHKMMH TNPOCJAOSIMH TECKOB TVIHHH-
CTHIX H JIHH3aMH cyneceii H JerkHx cy-
TJIHHKOB
[leckn  ammoBHalbHBIE, CpeAHe- H
KPYNMHO3€PHHCTHIE, C MEJKHM TIpPaBHEM
FaneuHHkH MeJKHe ¢ KPYOHO3EPHH-
CTBLIM NECKOM; Ie6eHKa MejiKas, CKaJb-
HBEIX H NOJYCKAJbHBIX MOPOJA, C TJIHHH-
CTHIM 3aNOJHHTEeM
CyriiMHKH H CyNnecH O03€pHO-aJlJIIoBH-
aJbHbIE, Cephie, HJHCTHie, OXKeJle3HeH-
Hbie (cTapuHuHas (Qauus)
CyrauHKH  Oypbie, JIe/IOBHAJbHBIE H
dbaoBHOrIAUKHANBHEIE, OOBLIUHO  cJabo-
H3BECTKOBHCTLIE, TAXeJABe M  Cpel-
HHe, CJOHMCTHIe, NinuieBaThle, cpeaHel
MJIIOTHOCTH, HHOTjA CJerka JEccoBHA-
Hble
Haxkonsenusi CcOBpeMEHHLIX OnNoJ3Heil-
IOTOKOB H CILIBIBOB:

a) NPOAYKTOB paapylleHus HHXKHe-
MEJOBBIX H IOPCKHX  necyaHo-TJIHHH-
CTHIX MOPOJ

aQqr_rv

aQ

aQq_1v
grQurp1v

aQ

dQqr—1v

dpQ]v

0,2—3
10—20

60—75

5
50—70

25—35

6—10
6—10

12
[—10

1--3

30—40
30—40

70—80
2—5

45—55
45—55

10—15

7—10
7—12

15—25

12—18
15—20

30—50

HECKOJIbKO 6oJiee TVIHHHCTble, €M Y HECMENIEHHBIX TOpOj,

1,85
1,6-1,8



1.2

I podoascenue taba. 6.6

DHIHKO-MEXAHHYECKHE croficTBa MOPOA

Yrant aGpa3HOHHOMN

zlg’:l': 'ég' OTMEJIH JIIA BOJH
St pesMOKESBCT) s o BHICOTOI 2 M y;:;u 30HBI Koaw;;l:::;
' OPOABIHPH a3MBIBIGMOCTb  [PEKH B 30fie e, KW
B KOTODPBLIX BbIp4GATHIBAETCH OTMEJb S ToCTLARMGR 10~ (Eo S rerapna) P sty rpag (no oGuemy), %
MKEHHH H BJlax- rpag B KOHEUryIio
HOCTA 3a 10 neT [ cranuio )
A2 Do MR

JIécc u néccoBHAHBIE MOPOAB GuicTpblit noanbiii| I (ouens Jerko — 2 30’'—1° | 3—4° |npakTtnuecku aG-

pacnajg Fasmuaaemue) A paT l PasuonHast
[lecku annioBHANbHBIE, TOHKO- W Men- | ObicTpasi, B Teve-| II (aerkopaswbl- = 1°30 40'—1 3—5° | a0 20—30
KO3EPHUCTHE, MIOTHOTO CJOXKeHHs, ¢ |HHE HECKOJbKHX| BaeMble)
TOHKHMH TPOCNOAMH TeCKOB TVIHHH- | MHHYT
CTHIX M JIHH3aMH Cymecell W JIErKHX CY-
TJIHHKOB :
[leckn  annoBHaNbHBIE, CcpemHe- u | TO e 1 (”er;‘OP“M”‘ = 2—3° | 1—1°30"| 4-—5° |50 30—50

BaeMble
KPYMHO3EPHHCTHIE, C MEJKHM TpaBHeM . . .
TFaleynHkH MeJKHEe ¢ KpPYNHO3epHH- i :}ngmsg)ﬂepaa- e 10=-12" | A8 08| 16—20° | 30 G070
CTHIM MECKOM; m1e0eHKa MejaKas, CKalb-
HBIX H NOJYCKQJbHBIX MOPOJA, C TVIHHH-
CTBHIM 3aNONHATENEM ° o 6° 0
CyriMHKH H CYNecH O03€pPHO-aJIIoBH- X Simag{p;g;‘epaa' b 1~2 : g L
aNbHBIE, Cephle, HIHCTHIE, OXKeJae3HeH-
Hple (cTapuynas danus
Cyrm(mxup 6ypu(2 ne!moana.nbﬂue u | noctatouno Guicr-| 11 (;ierkopaswei- — 2—-3° | 1—1°30°| 4—6° 5—10
: ]

AOBHOTAAMAANbHEE, OGHUHO caaGo- | PA%, B  TeueHHe! Baembie) qe L
M3BECTKOBHCTHE, TsKeanle M cpen- | HECKOABKHX — MH-
HHe, CJOHCTHIe, TnblaeBatwie, cpeaneii |HYT
NJOTHOCTH, MHOTAA CcJerka JéccoBHA-
Hble
Hakonjennsi coBpeMentbX onoasueii- | PACNAafaeTcs B BO- II (nerkopasmsi- — 3—4° 1—2° 4—6° |npakTHueckH ab-
NOTOKOB H CIJIBLIBOB: A€ B TeueHue| Baembie) pasiouHaR

1—2 4

a) NPOAYKTOB paspyllieHHsi HHXKie-
MEJOBHIX M IOPCKHX MeCYaHo-TJIHHH-
CTHIX TOPOX

o=




IIpodonscenue rtaba. 6.6

XapakTepHCTHKa TIOPOA,
B KOTOPBIX BhIPaGATHIBIETCSH OTME/b

I'eosnornyec-
KHiT M jieKc

DHIUKO-MEXaHHYECKHE CBOIICTBA TIOPOA

rpagyJioMeTpHUYeCKHil cocTas, %

ppakgun, MM

>0,25

0,25—0,1

0,1-0,05

0,06—0,005)

<<0,005

ecTecTneH1as
BIAAKHOCTH
W, %

oGhemMHas
Macca A, T/m?

6) NpPOAYKTOB pa3pylIeHHd MECTpPo-
UBETHBEIX MNOPOA TAarapckoro fpyca —
[VIHHBI, TepeMsThie ¢ LieOeHKoi Mepre-
Jiel, H3BECTHAKOB H JP.

B) mnepeMATHIX 4YeTBEPTHYHbIX O6y-
PHIX cyneceil H CYTrJIHHKOB
Cwmelennble M pasapobJsieHHble, ApeB-
HHE, HHOTZa COBPEMEHHBIE  ONOJI3HH-
6JIOKH M Maukd C TJHHHCTOH MaccoH B
30HAX OMOJI3HEBLIX CMSATHH:

a) TMecTPOUBETHHIX MOPOJA
CKOro sipyca

6) HHXKHEMEJIOBLIX H IOPCKHX TIVIHH

B) BEDXHEMEJIOBHIX Mepreyied, TIJIHH
H MeJONOA0OHBIX H3BECTHIKOB
Mopckue - XBaJBIHCKHE H  XasapckHe
KOMIIJIEKCEI TOPOJL:

a) TJIHHB KOpDHUHEBbIe € TOHKHMH
MPOCAOSIMH NecKa

6) cymecu nuljeBaThie, NMECKH TOH-
KHe
OnokH TpeuuHoBaTbie (MOJMYCKadbHbLIE
NOpPoOJbl  CHLI3PAHCKOrO M JAPYrHX sApy-
coB)

BepxuemesioBble Mepre/iu, ONOKH H MeJ
NJIOTHBI  (MOJYCKaJbHbIE NOPOJikI)
BepXHEro Me/a

ITeck TOHKHE H MEJKHE CEeHOMaHCKOro
Apyca W maJjeoreHa

Tarap-

dpQyy

dpQry

dpQyypy1v

dpQ/Ky+J,
dpQ /K,

mQhv
mQhz

Pysz
\
\

e

P; Kesm

AHAJIOT HYHO

or 10

TO XKe

20

10 95

HE CMeMEeHHBIM nopojam

27—40

30—35
2025

256—30

a0 30—33

5—18

I 7—1,9
1,46

1,24—1 64

1,24—1,70
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ITpodoasncenue Taba. 6.6

DU3NKO-MeXaH4YeckHe cpoiicTea nopoa

Yraw aGpasuonoit

K‘;‘;’:“;‘ g:' OTMENH IS BOJH
X2PaKTEpPHCTHEA [I0POJ, P;?)‘;g‘:;“:]";? YEBHHKOR FCOPaN S M y:,::a:g"“ ';::m;‘::::
d3MBIBAEMOCTH N g d
B KOTOPLIX aupaﬁa'runae'rcu oT™Meb CCTECTBEHHOM 10+ (go KaTeropuam) pe;:)&'::gne rpan (rio oﬁrbeuy), %
MKEHHH B BAAXK- I'pag % e B KOHCUHVIO
HOCTH 3 aer CTAARI /[/ '
: Aol Y
6) npoaykTos paspywenns necrpo- | pacnaa B soge nal Il (cpennepas- - 4—-5° 22 10° 10—15 3a cuer
UBETHHIX NOPOJA TATAapCKOro sApyca — |OTAGABHOCTH B | MbiBaeMmble) me6eHKH
[VIHHBI, TEepeMsAThie ¢ me6GeHKoH Mepre- | TEUEHHE HECKO/Ib-
Jieil, H3BECTHAKOB H AP. KHX YacoB : el it
B) mepeMATHX ueTBepTHuHmIX G6y- |Gbictphiit pacnapn | I (serkopaswbi- -— 3 1—1°30"| 10—12° | npakTHuecku a6-
PHIX cyneceit H CYrVIHHKOB Baemble ) ! 1 | pasnommas
CMemeHsbe H pasapo6ieHHbIe, Jpes- —_ IV (c.na6opa3Mb|- 4—6 5—6 2—3 10—15 10—20 3a cuer
HHE, HHOT/Jla COBpPEMeHHBIe OMNOJ3HH- Baembie) meGeHKH
GJIOKH H Maykd ¢ TJIHHHCTOH Maccoii B
30HAX OMOJI3HEBHIX CMSITHIL:
a) TNecTPOUBETHHIX MNOPOA TaTtap-
CKOro fpyca - . AL
6) HHXXHEMENOBHIX H IOPCKHX TJIHH - 1T (cpepuepas- = 3—4 2 6—10° | po §
MbIBaeMble) % :
B) BepXHEMeJOBHIX Mepresieii, rvium | IPAKTHYECKH He IV (cnaGopasmbi- | 8—10 6° 3> 6—10° | no 20—25 3a cyer
H MEJONOAOOHBIX H3BECTHAKOB pasMoKaioT Baemble) / eGeHKH
Mopckue XBaJbIHCKHE M XazapcKue
KOMIIIEKCHI TTOPOJL: y
a) TJHHH KODHYHEBHE ¢ TOHKAMH | 94CTHUHBIH  pac- III (cpenmepas- — 3° 1,5—2,0°| 4—6° |npakTuyeckn a6-
OpoCJOsIMH necKa naj, HHT€HCHBHOE Muaaemue) pasHoHHas
pacciiansaHue % 2
’
6) cynecu mnbuieBaTHe, necku Ton- |OBICTpwil pacnaz |II (Jerkopaswbi- e 1°30 0,5—1 A= 5
KHe Baembie) " -
o N,
Onoku TpemuHoBathie (MOJNYCKAaJbHLIE V (tpyasopasmbl-|  — 8-10 3—4 8-12° | no 6e20—4033 cuer
NOPOAL!  CHI3BPAHCKOTO H APYTHX spy- BaeMbl€) meceaK
COB) {
BepxuemenoBse Mepresin, onmokH W Mea | MPakTHueckd ne| V (TpyaHopasmbl-|  — 10° 3—5° | 10—12 |pno020—40 3a cuer
IJIOTHBIH  (mosycKalbHbIE — MOPOABI) | PA3MOKAIOT BaeMbIe) meGeHKH
BEPXHEro mesa
Ilecku ToHKHE M MeakHe ceHoManckoro |OwvicTpasi, B Teue-| I (nerkopasmbl- - 1—2° |40'—1° [ 25 [5—10
spyca M najeorena HHE HECKOJIBKHX| BaeMble) '

MHHYT




¥.g

IIpodoaxcenue Taba. 6.6

XapakTepucTHKa TOpOZ,
B KOTOPHIX BhIpaGaTHIBAETCH OTMEJb

Teonoruuec-
KHH HHAEKC

DHINKO-MEXAHHYECKHE CBOICTBA 1OPOJA

rpafyJoMeTpuueckuit cocras, %

dpakunn, MM

>0,25

0,25—0,1

0,1—0,05

0,05—0,005

<<0,005

ecTecTBeHHAN
BJIAJKHOCTD
W, %

obGpemMHas
macca A, T/M3

HuxHeMesoBbIe TIHHB YepHbie H TeM-
HO-cephle, CJOHCTBHIE, MIOTHBIE, HHOrAa
ciaabonecyaHsie, JXHPHBIE, ¢ PEAKHMH
NPOCJAOAMH TJIMHACTHIX IJIOTHBIX Iec-
KOB B OTJAEJbHLIX TOPH30HTAX, ¢ KOH-
KPenHsAMH H MNPOCAOAMH TNECYaHHKOB
(anTckast mauTa), ¢ MOBEPXHOCTH BEI-
BeTpe/ibie

Bepxueiopckue rJIHHE  TeMHO-CEpIe,
H3BECTKOBHCTHIE, BBEpPXy MPOC/oil mec-
YaHHKOB M KOHIVIOMEpaTOB, MOLLHOCTb
0K0JI0 2 M (BOJIKCKHI spyc), B OCHO-
BAHHH — CJIOH NEeCKOB H PHIXJALIX mec-
YaHHKOB (HH3Bl KeJJIOBEHCKOro fApy-
ca), ¢ NMOBEPXHOCTH BBIBETpEIbIe
BepxHnerarapckasi — a/VIlOBHAJIbHO-03€p-
Hag MNecYaHO-TJIHHHCTas ToJlla C pea-
KHMH NPOCJOSMH MepreJeit
Cpeanerarapckasi JiaryHHO-O3epHast H3-
BECTKOBO-MEpreJiucrTas ToJla ¢ Mpo-
CJIOSIMH TJIHH

Huxnerarapckas JIaryHHO-03epHas
TOJIIA TOHKOCJIOHCTBIX Meprejeii H
[JIHH; B HHXKHEH 9acTH THICH!
W3BecTHAKH W JOJOMHTHL BepXHeKa-
MEHHOYTOJIbHBIE M BepXHENepMCKHe,
TBep/bie, KaBePHO3HHIE, TpPEIIHHOBATLIE

Ky

Pyt

Pty

Poty

&
Pykz

0,7—1,2} —

10

14—49

13—27

15—20

16—20

50

52--75

57—170

40

20—34

20

20—25

25—30

1,7_'2,0

2,06

1,60

1,7—1,9

2,0



6.3

Mpodoanenue taba. 6.6

yeHne 2—3 mec

DHIHKO-MEXaHHUECKHe CBOIICTBA 1OPOA
Yraw aGpA3HOHHON
'xlro""{‘j'd gg OTMeNH A5 BOJH
XapaKkTepHCTHKA 110pot pASMOKAEMOCTE YEBHHKOB BHOAOR 2% Yrant sonn l,(°3‘b$";"::::
B KOTOPBIX BBIPAGATLIBACTCR OTMEb HOPOAN. NDH PAasMbIBAEMOCT  [PeKH B 30HE HIRAS "““yﬁgé ). %
eCTeCTBEHHOM CJ10- ("0 KATEropHsiM) MeIKEHH, rpag (no o6suemy), %
HKEeHHH H BJIAXK- rpaj B KOHECYHYIO
HOCTH sa 10 et | crapuio K
X AL >
HuxHeMe/l0Bbe TJIHHB 4YepHbie W TeM- | npakthyeckn we |IV (caaGopasmbr-| 3—4 47 a2 6—10 | npaKTHYECKH aéé
HO-CEephie, CJOHCTLIE, IJIOTHHIE, HHOTAa | Pa3MOKalOT B Te- Baembie) pasuoHHad, A0
cnabonecyanbie, JKHDHble, C peAKHMH |ueHne 2—3 wmec, 3aﬁcqe'r BKJIIOYE-
NPOCAOAMH TJMHHCTBIX IMIOTHBIX mec- | HaGmojaercs HH
KOB B OT/J@ILHLIX TOPH30HTAaX, ¢ KOH- |4aCTHYHOE  pac-
KpelusiMH M TNPOCJ0SMH NecYyaHWKoB | C/IaHBaHHE
(anTckasi naHTa), ¢ MOBEPXHOCTH BHI-
BeTpeJible
Bepxueiopckne IIHHB  TeMHO-cepble, | TPAKTHUECKH —He IV (cnaGopasmbl-| 4—5 6° 2-3° 5—8 5—10
H3BECTKOBHCTHIE, BBEPXY NpPOCJOii mec- | PA3MOKAIOT B Te-| BaeMble ) B MiecuyaHHKaX BOJIKCKOro sipyca OyJleT |3a cueT necka H
06pa3oBbiBATLCSA YCTYM, GJIH3KHIL

YaHHKOB M KOHIVIOMEPATOB, MOIIHOCTh
0KOJMO 2 M (BOJIKCKHII sipyc), B OCHO-
BaHHH — CJIOH TECKOB H PBIXJLIX Tec-
YaHHKOB (HH3BI KeJJIOBEHCKOro spy-
ca), ¢ TMOBEPXHOCTH BHIBETpPEJIbie
Bepxuerarapckasi — aJ/IOBHAJIbHO-03€p-
Haf MeCYaHO-TVIMHUCTAA TOJILA C pef-
KHMH [POCJIOSIMH MepreJei
Cpeaunerarapckasi JlaryHHO-03epHas H3-
BECTKOBO-MEprejaucrasi  ToJa ¢ mnpo-
CJIOSIMH TVIHH

Huxuerarapckas JIaryHHO-03epHas
TOJIIA TOHKOCJIOHCTHIX — Mepreaeil H
TJIHH; B HHXKHEHl YacTH THICHI
UsBecTHAKH H JOJOMHTH BepXHeKa-
MEHHOYTOJIbHBIE W BepXHernepMcKHe,
TBEpPJbIC, KaBepPHO3HBIE, TpelHHOBATHIE

TO Ke
HE PA3MOKAIOT
pasMOKaloT B cy-

XOM COCTOSIHHH

HE PasMOKaloT

IV (caabopasmbl-
Baemble)

V (TPyAHOpa3sMbl-
Baembie)

V (TpyHOpasMbi-
Baemble )

VI ( npakTHueckH
HE pasMblBaeMble)

K BEePTHKAJbHOMY

8—10 .| 6—8°.1 2-3% [ 1520
10=-12 | 8—10°{ 3-5° .| 12—20
10—12 6° 849 10

rarcel o0pasyioT yeryn

12—15 yCTymbl CpejHell KPyTHIHBI
0—70°
TIPOMCXOAUT PasMBIB B 1iebe-
HHCTOH OCBIIH H B 30HE
BbIBETPHBAHHS

BKJIIOYEHHH

10 20—30 3a cyer
meGeHKH M necka

10 30—40 3a cuet
1m1eGEHKH

10 20—30 3a cuet
mie6eHKn




onpeaensiTbesi MO AHAJOrHH ¢ TAKHMH JKe NPHPOAHBIMH CKJIOHAMH
JaHHoro paiioHa. B c/0XKHBIX clydasix cTeneHb YCTOHYMBOCTH yCTaHaB-
JIUBAeTCs pacyeTaMH H chelHaJbHHIMH HccaenoBaHusMH. [Ipu nporHo-
3e nepepaboTku Oepera HajO peLINTb, 10 KakoMy THny Oyaer ¢op-
MHPOBATbCS HAJABOAHBIH CKJIOH: KaK OCHITHOH, ONOJ3HEBOH HJH HHOH,
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Jemyn Axkymyagmul-  Adpazuowsas vacms ommenu Sposuonnas Hadbod-

OMMEANL HAs Yacms OmM. yacme ﬂog,/” ngcm.

]
ropusonm nabodka 5 % - Hou
o bbecneyenrocmu
v
Hﬂ%p.
v

.....

l " i =
Yemyn  Axkymynsmub- ADpa3uoHran wacms ommenu Jpo- Hadbodrsic
0/rm%ﬂu Haﬂyl/gC/ﬂb OImM. ./Zoﬂ. CMoayY -

yacrb Ubil 0IMKOr.

Puc. 6.12. Cxema noctpoeHnss abpa3HOHHO-3PO3HOHHLIX OTMeJedl B Bep-
; XOBbAX M 3aJHBaX BOAOXPaHHJIHIL:
a — naJas nepBoit craaun — uepes 10 jer; 6 — AAS KOHEYHOH CTaAHH

4TO MOXKHO CAeJiaTh Ha OCHOBE aHaJH3a HHXXEeHEePHO-Te0JIOrHUecKoH
0o06CTAaHOBKH ydYacTKa.

[Tocnie BBINOJHEHHS! BbIIIEYKA3aHHOTO II€PBOrO TMOCTPOEHHS MPOr-
Ho3a nepepabGoTku jaaf 10 Jjer HAM KOHEYHOH CTaiHH, KOTOPBIM Ofl-
peneasiorcs miaomaan F,, 3akilo4eHHass MeXAy ToYKaMu j, a, b (ak-
KYMYJSITHBHASl yacTb oTMenu), H F, orpanuueHnas toukamu b, ¢, d,
e (pasmbiTasi yacTb CKJIOHA), POH3BOJAHTCS NMPOBEPKA, HACKOJLKO CO-
oTHolIeHHe oObeMa (HAM NJollajAel NPH ABYMepHOI#l 3ajaue) akKy-
MyJasiiHd H pasmbiBa (F/F3) cooTBETCTBYeT NMPHHSATOMY KO3 HIHEH-
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Ty akkymyasuun (cm. Taba. 6.6). B cayuae, eciin coBnajaeHue He HMe-
eT MecTa, NPOH3BOAST NMOBTOPHBIE NOCTPOEHHS, Nepemellasi TOUKY a
BIPABO WJIM BJIEBO, A00HMBASICh HYKHOI'O COOTHOLIEHHS IJIOWlafeH ak-
KyMYJISILUM H pa3MblBa.

[Ipu H3BecTHOM HaBbIKe IJsi onpeaeneHus npoduis nepepaboTku
Gepera Tpebyercss He GoJsiee ABYX nocTpoeHuil. JIJsi CKJIOHOB, CJI0XKEH-
HBIX PasMbIBAEMBIMH TOHKHMH TJIHHHCTHIMH TNOPOAAMH, KO3()@HUHEHT
AKKYMYJISILHH KOTOPHIX OJIH30K K HYJIO, MJIH Js clydasi, Koraa c
yyacTKa AaHHOTO MHpoduAs HaHOCH OyAyT yAajsiThcsl BOJHAMH HJIH
TeyeHHeM, HaJo NMPHHSAThL aOpasHOHHBIH THI OTMeJH, a TOYKa a obpa-
3yeTcsi Ha IepeceyeHHH C JHHHeH MepBOHAYaJIbHOrO CKJIOHA.

[Toctpoenne npoduasi nporHosa mnepepaboTKH Oepera AJs Bepxo-
BHH WJHM 3aJIHBOB BOAOXpaHHIHIIA (aOpa3HOHHO-IPO3HOHHAS OTMEJb)
BO MHOrOM CXOZHO C BhllleonucaHHbIMH (cM. puc. 6.12). 3necw co-
XpaHsieTcs TOT Ke MeToj noabopa, onpenessiioUidil COOTHOLICHHE ak-
KyMyJsITHBHOW H aOpaswoHHO# (M 3po3HOHHOI) uacrtelt ormenu. Ilo-
cTpoeHHe npoduas Mpor€o3a pasiauyHo Aas craauii 10 jer ¥ KoHeu-
HOW mpakTHueckKod 3HauumocTH. [locTpoenue akkyMyJasTHBHOH M a0-
pasHoHHOH uacTeil orMeau (puc. 6.12,a) — Toukw j, a, b, ¢ — ana-
JIOTHYHO T€M JKe INOCTPOCHHSIM, YTO M AJS IIHPOKOH YacTH BOAOXpa-
HUJAHILA. Bblimie TOYKH €, COOTBETCTBYIOLLEH IO BHICOTE€ TI'OPH3OHTY
HITY, pacnoaaraercsi 5po3HOHHAsl 4acTb OTMeJH, KOTOpPas B TeUEHHE
10 ner corsiacHO THAPOJIOTHUYECKOMY MPOrHo3y Oy/JeT cOOTBETCTBOBATH
ropudonty nasojaka 0509 -Hoii obecneueHHOCTH, a JJs KOHEYHOH cra-
JHH — ropusonty 5%-Hoit obecneueHHOCTH. YTOJ HAKJIOHA IPO3HOH-
HOH wyacTH orMenu aas 10-netHeit §; U Aas KoHeuHOH cTaauu Op ycra-
HaBJIMBAETCS MO Yy HakJoHA OeueBHHKA B 30HE OCEHHHX NAaBOAKOB,
TaK KaK INaBOAOK B BOAOXpaHHJHIIE (MO BEJHUHHE CKOPOCTH TeYeHHS
u T. .) GoJiee CXOAEH C OCEHHHM, UeM C BECeHHHM.

[Ipuembl moctpoeHuss npoduas MOAMBIBAEMOr0 HEYCTOHYHBOrO
HaJABoAHOro orkoca paas l0-serHelt u ycToHuHBOro HJs KOHeYHOH
CTa/UH aHAJIOTHYHBl BHILIEOIHCAHHBIM.

Yuer BaoJbGeperoBoro nepemelleHuss HaHOCOB MPH IPOTHO3e Ie-
pepaboTKH OeperoB AJisi OTAEJbHBIX PaiOHOB BOJAOXPAHHJIHINA 110 pe-
komenaauuam A. C. Cynoasckoro (1983) uam npubiukeHHO MoOIKeT
ObITb BBINOJIHEH H3MeHeHHeM Ko3DduuHeHTa aKKyMYJsSIHH B 3aBHCH-
MOCTH:

a) OT BeJHYHHBl H HaNpaBJeHHS HAHOCOABHIKYIIHX CHJ IPH pas-
HbIX TOPH30HTAX BOAOXPAHHJIHINLA;

u6) OT M3Pe3aHHOCTH OeperoBod JIHHHH H MHKpopeabeda 3aToMNJeH-
HOH YacCTH TEPPHTOPHH;

B) OT HaJHYHs BO3MOXKHBIX 04aroB ()OPMHPOBAHHS HAHOCOB, T. €.
yuacTkoB Oepera, CJAOMEHHBIX JIETKOPa3MbIBA€MBIMH TOPOAAMH, H HX
rpaHyJIOMETPHUECKOTrO COCTaBa.

Ucnoabsys Meron axanuza oGCTAHOBKH H aHAJIOTHH, ClelyeT yBe-
JuuuBaTh B 1,0—2 pasa u Gosee uau ymeHnswath Ha 25, 50 u 75%;
BEeJIHYHHY KO3(DHIUHEHTAa aKKyMyJSIHH, a TAKXKe BBIAEISITh YUACTKH
Oepera, NoJHOCTbIO abpa3HOHHBIE HAM aKKymyJsituBHble. HaGawone-
HHSl Ha CYILIECTBYIOLUIHX BOMAOXPAHHJHIIAX IOKA3hIBAIOT, YTO Mepepa-
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6OTKa MBICOB B YCJOBHSX BO3ACHCTBHS BOJH PasHbIX HalpaBJeHHH
NPOHCXOAUT 3Hepruuno u Agas 10-nerHeit craguu B 1,5—2 pasa Gouib-
lie, yeM N0 NPOrHo3y JAByMepHOil 3ajauu. PacxoxaeHusi ¢ AaHHBIMH
IPOrHo3a B KOHEUHYIO cTajauio nepepaboTku Oepera Ha Mbicax H B
BepuinHax Oyxrt euie OoJblue.

Meron npupoanbix ananoro Jl. B. Pososckoro. Paspaboran aus
IporHo3a nepepaboTKH HEONOJ3HEBHIX O€peroB, CJAOMKEHHBIX NpPeHMY-
IIeCTBEHHO NBbIJIEBATHIMA CYIJIMHKAMU M cynecsiMH, Ha npumepe luen-
POBCKHX BOJOXpaHHuJHIL. AHaJjor#, nomeuiernslie B aasbome JI. B. Po-
30BCKOTI'0, NPeACTaBAsSIOT co00H HHIKEHEPHO-re0JIOTHYECKHE KapTh
y4acTKOB 10o0epexbs OAHOTO H3 BoAOXpaHHaHlL [lHenpoBcKoro kac-
kana. Ha kaprax nokasaHo noJjoxeHue OpoBKH Oepera, rOpH3OHTAJH
peabeda, HITY B pasnbie cpokH HamoJHeHHs W sKcnayatauuud. I1pu-
MeHEeHHe B KayecTBE aHaJIOrOB OTJAEJbHBIX YYacTKOB (BMecTO MpodH-
Jei) MO3BOJISeT OTUACTH YYHTBIBATH Pa3BHTHE IIPOILECCOB B INPOCT-
panctBe. [IporHo3 BbINOJIHSIETCS NYTEM HHTEPNpeTalHH JaHHBIX Bbl-
GpanHoro B aJjibOoMe aHaJjora Ha oOLeHHBaeMbli 00bekT Oepera.
Beibop aHaJsora npou3BOAHTCS MO KaYeCTBEHHBIM OLEHKAM H KoJHue-
CTBEHHBIM KpHTepHsAM mnopobus. BHauane mo KauecTBEHHBIM Oll€HKaM
Ha/l0 onpeiesHTb eAHHOOOpasHe OlleHHBaeMOro oOBEeKTa H aHaJjora.
a) B MexaHH3Me mnpoleccoB nepepaboTkd OeperoB; 0) TrHAPOJOrHYe-
CKOTO peXHMa; B) reoJIOrHYecKoro crpoeHusi Oepera; r) JAHHaMHYe-
CKHX THIIOB O€peros; 1) METOAHMKH MOJY4YeHHS] MapaMeTpPoB, BXOASUIHX
B KpPHTepHH noaobusi, H pacueTHbie (POpPMYJIbI.

Janee BBIUHCJASIIOTCS KpHTEepHH reoJiorHueckoro mnoaodus (KI'TI)
415 0ObEKTOB: HEpPrusl BOJIHEHHS, NPHUBeAeHHas Bbicotra Oepera, 00b-
eMHas Macca nopoa, Ko3phHuUHEeHT H3MEeHEeHHSI NMPOYHOCTH NPH YBJaXK-
HEHHH, YroJ cABHra, Ko3p(dHIUHEHT aKKyMyJsllHH, [IHPHHA B 30HE
BOJIHOBOTO BO3/J€HCTBHS, ry0HHA HAa BHELIHEM Kpae OTMeJiH, riayOHHa
BOJAOXPaHHJHLIA B OTKPLITOH YacCTH.

Boluncienue 3Heprud BoJiHeHHs [E NpoBOAHMTCS, KaK yKasaHo B
meroae E. I'. Kauyruna (1959).

BriuncsieHHe npHBeaeHHOH BBICOTH Oepera hg ompenessieTcss B 3a-
BHCHMOCTH OT ABYX MopdoJsornueckux THnoB Oepera (rada. 6.7).
Jas nepBoro THma oHa paBHa BbicoTe 6poBKH a Hajx HIIY, T. e. As=
=hs, rae hs — BbicoTa Gepera. [lJsi BTOpPOro THIa NPHBEAEHHAS BbI-
cora Oepera (hs) ompenensiercs no rpadpuxkam Ha puc. 6.13 u 6.14.
Ha puc. 6.13 no BequuuHe pacueTHOW 3Heprud BoJHEHHST E H Kpy-
TH3HE CKJIOHA HAaXOAHM OPHEHTHPOBOYHVIO BEJHYHHY pa3mbiBa S. 3a-
TeM Io rpaduxky Ha puc. 6.14 no BesnunHe S W KPyTH3HE CKJIOHa
onpenenasiercs Ae.

Cpennsasi BeqnunHa oO0beMHOH Macch Toamu mopox A (1/mM%) BHI-
YyHC/sieTcsl KaK cpejHee 3HaueHHe oObeMHOH Macchl CJ0eB, 3aJjeralo-
HIHX B 30He nepepaboOTKH OT ryyOHHbBI OPOBKH OTMEJH Ha BHEUIHEM
Kpae /0 Bepxa HaJABOJAHOTrO ycTyma.

Cpeanuit yron casura Yep BHIUHC/ASETCS KaK CPeAHEB3BElIEHHOE
AJISi BCeX JIMTOJIOTHYECKHX pa3HocTeil mopoA B 3oHe nepepaborku. Ko-
3pdHUHeHT aKKYyMYJasUHH HAHOCOB Z, Ha AAaHHOM yuacTke Gepera nmpH-
HHUM4ercsl paBHBIM cojaepxkaHuio (ppakuuu kpynHee 0,05 MM, BhpaxeH-
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