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STUDY ON ROCK MECHANICS IN DEEP MINING ENGINEERING
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Abstract: The rock mechanics problems caused by the deep mining engineering are the focuses in the fields of
mining engineering and rock mechanics. A lot of achievements were obtained by scholars through theoretical
study, laboratory test, and in-site test. Based on the previous studies of authors, the main differences in engineering
mechanics for the characters of rock mass between shallow mining and deep mining are summarized. They are
complicated as follows: (1) mining environments with three “high” and one “disturbance” —high ground stress,
high earth temperature, high karst water pressure, and mining disturbance; (2) five transform features of
mechanical characters; (3) four changes of coal mine types; and (4) six representing types of engineering hazards.
By the detailed research on the nonlinear mechanical characters of engineering rock mass in deep mining under
complicated geology mechanical environments; it is pointed out that the mechanical system, which is subordinated
to engineering rockmass at depth, is the nonlinear mechanical system, but not the linear mechanics system
subordinated to engineering rock mass at shallow. The classic theory, methods, and technology are partly or most
entirely invalid. So, it is very important to study the basic theory of rock mechanics in deep engineering.
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Fig.1 Present situation of deep mining engineering abroad
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MEEMK 2 &8 1 000 m BIHKFTHEHIFEK, 5
KIS WA RKF 750 m, BEHZRIX 1000 m,
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FABTAT X Bt 1 SEE L AR R . S3C[19, 20]
RESLKVHRB LG R, FEEMH - E#EES
BERBERR, XRIEEREBIRMUALERL, H
SFEUNER AN KESXKES, EFRTHME
1531 000 MPa$t 2 DL BB, f3RIUAatE . T
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.
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ol 2 o B AR A B — e e, B AR R A
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AR ARSI A NN IE A TR . 3C[28]
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B
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TAGBEF G > BRE S ERE ALK
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HRIWTARYE b, TN T HE - JER LN B HBF T
b, BRTEBA R R .

Q) FHE A R

FEVREDE I SIFREE R, A B SR I U,
TN W BT AR . 31, 2AEHFTEE
BB R, BFFTT A% BB 7 B KA e
TN . — Ak, SRR A R AP AR
KEFRAE, (EREEREFREEREN, WHHET
B FRE A= AR B TN 3, X T
8, SCBSHRH T —AEH B RS A A
BT (B 5 42 368 P RV B 7 B B () S 1 4t
ERARE. XB6IHE T %S BkiE AR . 3[37]
it kR HARKRESEREE RN, RENE
WA R HIEE A ABEFHNT 2. ZERRER
MERRE RS . BRKE. TANRDESEN
ft), EIBVEE/NT 400 m, SAENE7E A T
A BTN ER.
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(33, 34, 38, 391RLHIA T EIEEN &
WA MR, KRMENSHEEREE 2
B, PRI, HERRRSEEGIAE T 500
mm/ 7 f7KFEP,

FRERMNHMEAAAF EERWILRERT,
HIgTHEHBE, IMERERERLE S 4%
W fign, B G AER REMIERE, EKRTY
T SR Y D B R K 7B BN ) JE il (water  induced
stress corrosion) I EAFIFEZIEH T, RFESST
17 Ve P30T 3 X 390 0 2 7 5 B 7= AR AR K IR U 55 1K
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035 DA R A AT AR v U A, FRUUT 2R P LA
Fi1000a G, HA R REEE LR 3 m*,

(3) FHEA MY B

SC[421 8 UK AF 5 R 800 o ORI 218 3
ARG RIN A . SC[4317E R T Rt 0 i
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ESFRAE. XR4AMRE#—PRE, Z£REET,
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MEAHBHERLH K.

32 RBAERABEMPFFE

WFFTR B 49, Sk b A 58 B A Y
IamA TS . W Y X NERE /T 600 m AR
) 800~1 000 m i, FRAFH 21~40 MPa H)E  it
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MPa ‘5 AMEELENMN 5.5%8 M3 24.5%, HEAE
i, BRGREER.
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EFERLA K SR TH D SN 55 77 AT T B st
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BN FEBNIPRE FRE AR SSESBR
HLEERIRFFLC> 0, 4 R AT ST th 3 B[R S 7 M b
EHERN /1 58N 4 kot & T BB £V,

4 FRBILEEFENBRDERFE
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Fig.3 Characters of geological mechanics of rock mass at depth
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(1) mHhR Sy

HNEHIFRLUE, NEHIIRHEERS N
HIEE RS TRAEEPUERE(>20 MPa), 1M
BT TRFZHR T R AT ERiEKF
TAEHKIRE(>40 MPa). RN, #OHKMN
NEEER, FEAERERN AR, BHEZEY
BRI, H PG N ) 5Bk R A IE N
H¥p. —EWNEBEBBARNT, EREEEPE
BT REWMN A, Bedety Hlle, &
3500~5 000 m &5, MR Jj7KF K 95~135 MPa.
W R RN PR T T TR, #scmik =g
Bhik .

REEW, B4 THe, MRS, il
FE—f& A 30~50 ‘C/km A%, B MBS T I HLIR B
FEH7 30 Clkm. 5 Lebh X b B M a8 5 #5110
FEBHEX, HEEANEE 200 Ckm. &
WA E IR ENET, RMHR L%, TR
RS EREAE T RARAER. MR MFE
PRI AR, T AR RIRE AR 1 CH AR
0.4~0.5 MPa [JHEN 7284 . SRR BT &=
W AT TREE R 2R ST R B ENF
) o

(3) HEEKE

BENFH LG, BEEHN L EMREM TR, F
B2 Bl E BV KRR FH &, ZERE KT 1000 m
HIES, HABKERRIET MPa, EEEE. &
BWKERF R, R HRKKEEANTE,
5.1.2 KW P3N

R e FERIGRII IR Bh . HAGE
FFRE, AZEMBNIKERN, KREHEEES
ZWUARIER = A5 RS S AR ER, 5%
KHNEMP BB RS ENEE. BREHETIRE
NiJ3, M RAE R IR N MR B IE A A, 1
HEHTRERIHE KA KRB . K. S H
FRIE; IREHIRE GRS A TN RE, i
ANFE LR W e b FEEMRE, A ERAEE
FIEENA5IRAME. BN I AR MR, &
BCE A IR o
52 SANEHHRLER

HNEHLUE, % “=&—Hwah” EH, &
THEREE B AR R SR AR T IR K&k,
N T A5 55 8 5 0 L 2 R B LR A 1 ) 4R AR R
M, FEEFEUT L@,

(1) BERNHHHIE R

HEHEE B R E T4 AKX, BEHX
FBPHEX 3 AKX, HARSCRW DR A RSB
FIPHITHRS KA. R, HREE, Bk
WA AR, SRR AR X AR

21 RBEESRBEEHENRAMLL

Table 1 Mechanical characteristics of rock mass in deep mines compared with those of shallow mines
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WRRE, BANGEREERERAGHMTEL
AR RS, —FRE AR ARSI RR RSy
H, IANERELR, MERFHER “mEK
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4) FEEEEIIM - AL

RIGFFF RS 20 2 M, L n IR R R 4%
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7K 2 B R 7K i SR B B BN 45 HE AR FAIE,
KEAD, BKBETLELR, HEARMNEGHERES
NRBRER, FKBRARES RRBERKE
HITEEME, Ht, SOKBMPRSRTITH.
MERFEFPRHA T 455%, B, MEEREMK,
AEKAE, KEKEAK: HR, dHTFRERE

R R BBE L, TR e, 7
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RS G R B — BRI, B Y S e
SR M AT T
53 AXFTHER

RETFR I T E T KA, TN RS
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FULJS, 7ERHS A LUR SRR S S e T
RN YRR A, FERE A AL K
A, WP BCERE, B H BN EAy
AL RET .

Q) E T I 10 B FLTH s s

BEFREHT, BTEEFRTAGERE
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RYEBEERE, KRN LHSAIE S s
ATEAEER I BB A S R 1), ZEF P TR,
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R, EH IR B L S

() FERF IR SRR

EREENAERT, BN LA ESRE
BIMRIR, BEAPRET KENSARE, BTT
BREMER, BRESSANRR. 8. E2
BR, SBCTAET B (A 2 45 MR N R T
PR SO, TSR SR TR 5 LI 58
A B ST 3, AR EE UG 7 A1 5 R
TR EHR T I

BAh, TERARKIERT, HEEREH
TREMBAAR R, MERRED—ERE, £F
FoPR B4 P B T A1 T ] SR o 106 £ TR A [ SR
PRI 22 (X R A SR, BRI K S R 2
TR DA A R R E MRS, BN
FEEAE R K BRI I

@) AT A
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HNFE LS, HRME B E . HEMN MK,
BEBBRRT KENBEAREE, TERBHMNT. 1
BN DR TEMRSIERT, FRARRNEEX
FU RN RENGE, EREMEER
Gk Egwiett, KErPE. WES R
BB A R e I, BN R A v
it SR P 3
54 6 ARERALR

HFEEE AT I RFHEX A TS
AAFRXSEER, Fin EMAFERE
t#, BUEREBRERTLLER. K, TCRE
Bk EARE X R ARKRR —RIK BT RS
EETREKEMLE, BELmE, S5E R,
RAHEEME S, BARRLT:

(1) EHBIE R B3N

BFEXRGVEIRE, AR REERER. B
ERMREEGES, FTEZWFERBEHEEN
AR A FUARN S IR RS2
BEREAE. BRIWSETER SR, REERE
FIRE R R ORE /T 100 m, HRIEZELA 30~50m)
WEREABREE, BEKKE, ARB5XREE
FEYIXRFR, BFEEREERIGM, ERIKER
. EBEMMEREEZ BT

(2) KBy E BRI

ME&E RIR ISR E S B E K KR
FIE RN I HI3G5R, RIAEE RERZIRR . BiE
MRpEIR. HBEEWRERMEE, SR
BRI WA

(3) RAKFEHHAT™E

H 1984 4 6 A 2 HIFEW &R & EF REH
TEBRERRSROKKEUR, gEailimr
W XEFRY . BEERT . sdoEsy . R
TR XAHG R AR KB RIKCE BWRKEBIHE
W, WA, EFF KL 27 12T, RBAT
T H A5 SRR .

4) BERATHEKR. HKEE XN

HRE—F, WEEEZNENNREREE
T Bl A 1) 50 Bk DA BB R R 5 A i — 2P P A A
B WEFR—HHEEN ERIE M, FEdET
HEEERME - R BREE, EREN N4
W, BUFBEREREIX, BEIFREEN.
BRITI R ERL, T 10a BELIP AN T
1.4 1%, BEHEESBENEERLRR 40%.

FAh, VR ER A A S I AR B A A D i AR

FEHIIE, TREEARAGEEREX RS HTH
WZ AT R, HiRESEEMBEIR—R R AT
B REREITEE A . TR RS MR Z fiiE T4
FARERRE, BHRERIEERHE, FHRAH
TR0 A, AT R B B A SR AR K
HRRE, BEXEME, mBEKmARNE s
%%,

6) HEFE. EFEELL

FEFRFMET, EEREEARRK)ILT
HER, R T KR A 30 'CT~40 C,
AMHNIE 52 °C, BIEFEEH 3 000 m FH#iEE 70 C.
BT = E S T TAER I8 F BRI,
BEZTETE.

(6) FLEEHEEEK

BEE D RN, & ERaEm,
BRI R FRRRMERE. nEk, BT
S ARYES AT 10 AL ERIER FH¥ 70%
HBLAE B SRR 600 m LARIF X . 75— 7 1,
HHHEBELTEENBERET, E55EEEN
BIRR K BT HKK . RATRIEFESIRE.
55 +XEBigiEME

BT IRE TRE P AL B B IR 5 9303, IR
AEIFMRSREHEFEFE T KERAE,
RERMAE: 1) FHBLEAERN 2R Q &
HLEEERELER S, 3) FHLIRE KA
MARRSEHE T E: ) WM LEEKRRE
WMok (5) RIS LARA I 98 MR HE R (6)
WA BRI — R E; (7) R TEE®N
REFRRE; (8) WM LIERE ALY =it
Fiks 9) HEEBE TS EMEEITEAE: (10)
ST I =R NI SO EE i PR DS E v N
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