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Abstract

Ground stress is the ultimate force source which affects all the ground project
stability and one of the main subjects that the engineering geology long-time studies.
This item adopts a convenience and more economy ground stress testing method-sound
emission methed {AE method), measuring the third mine section ground stress of
Dongtan coal mine, estimating the maximum principal stress, the level minimum
principal stress, and normal principal stress of third coal roof 40m and motherboard
30m range including the soft rock and coal bed; making the inversion analysis of the
stratum range of -500m~-700m, obtaining the distributing rule of third mine section
field, providing the designing gist for tunnel supporting and stope mine press
controlling.

Geology constitution analysis indicates that the third mine section of Dongtan mine
is the section of structure stress field, and the maximum principal stress is north west
west-south east east orientation; the result of the third mine section eight ground stress
measure points indicates that the orientation of level maximum principal stress is 105.7
* ~148.7° .The two conclusions are mainly conformity.

The distributing rule of the third mine section ground stress value: while the
mining depth is less than 780m, the level maximum principal stress is 15~19MPa,
moreover the coal bed motherboard is bigger than roof, but around the fault the size and
orientation of ground stress change a lot; while the mining depth is 780m about, the
normal principal stress almost amount the level maximum principal stress; while the
mining depth is more than 780m, the normal principal stress is more than level
maximum principal stress.

The max principal stress isoline graph of inversion analysis indicates that the old
roof and old floor rock stratum of the coal bed sometimes locates in much higher
stressed zone; the max. of mine section maximum level principal stress presents to FS46
and FS51fault around and the south-west of the section, almost 24MPa; the max. of the
minimum principal stress presents to mid fault FS51; the max, of the maximum sheer
stress presents to fault FS46 and FS51 and the south of the third mine section, almost
15MPa.

Tunnel dispose orientation should parallel with level maximum principal stress or
keep small included angle intersecting, avoids both vertical orientation; in the condition
that cannot obviate both vertical orientation or big included angle, tunnel supporting
should be strengthened according to the ground stress size of tunnel prop position,

Keywords: ground stress measure  sound emission method  inversion

analysis  the distributing rule of ground stress  tunnel dispose
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Table 3.1 parameters photo of _sound emission model

erge | BRSO RN w4 T wE | ARErE
= BAEER (m) ¢ {cm) )
271-1 4.97 253
253
12 || B-n am || s200 gibs 5.01 1153
DT 1-3 485 703
D4 5.13 256
256
DTt5 || 13-11 &) || 5856 it 505 1156
DT 16 514 70.6
DT 2-1 517 Q.5
0.5
DT22 | B-12 (T || s34 | b 5.12 90.5
DT 2.3 5.01 45.5
DT2-4 12 5.19 1.2
DT2-5 || 13-12 G&) || 575.20 xE | 436 912
DT2-6 5.05 46.2
DT 3-1 s 515 5
DT3-2 || 340 (TR || 53043 || pams 5.22 95
DT 3-3 4.86 50
DT 3-4 5.00 4.7
4.7
DT3-5 | jha0 GO || 570 | shammp 5.01 947
DI 36 4.96 497
DT 4-1 5 10
e A4 || S2897 )| mE 10 ET .
DT 43 5.03 55
DT 44 492 123
ST e UB) || 630 HEE 123 o —
DT 4-6 501 573
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Table 3.2 value of model stress measuring

WA S B RRERHAT 22 B TT (MPa) BERE mgﬂfﬁiﬁﬁﬁ
DTI-1 143 DT3-1 16.70
DT1-2 9.68 DT3.2 12.08
DTI1-3 11.95 DT3-3 15.11
DT14 17.82 DT3-4 12.06
DT!-5 13.08 DT3-5 820
DT1-6 1497 DT3-6 11.34
DT2-1 18.07 DT3-1 13.74
DT2-2 14.74 DT4-2 5.4
DT2.3 16.34 DT4-3 1241
DT2-4 13.82 DT4--4 12.08
DT2-5 10.90 DT4-5 9.43
DT2-6 12.92 DT4-6 11.86
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Table 3.3 principal stress value and direction of measuring points

B KEFABRENS | KPHARDERS | BEAMERSD | KERATES
oy (MPa) o, (MPa) ay (MPa) Ff ()
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41 () 15.46 9.38 15.75 1073
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table 3.4 the major horizontal principal stress of measuring points

L | mEmsien | Bkkrams | RAKPRERS | SERRGRRG
B s o | e FHE (MPa) (Mpa)
SENTHG 5 429 1248 78.66
11 UEY 4.83 15.16 65.54
J3-12 (T 4.41 15.41 24.03
[ 5312 U 4.75 10.75 61.58
40 (T 4.38 15.44 13 82.01
3t 40 (&) 470 10.48 109.49
YR 4.36 14.02 109.56
ik 41 U 5.20 10.26 162.14
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Table 4.1 calculating stress in 3 coal and its floor and reof rock

s | EE ﬂiillﬁj(cMipaE)ijJ JK"F%’J‘(%[E;;J ﬁﬁ(ﬁﬁ)ﬁu
P 535.12 17.87 6.32 14.45
® B 540.92 16.51 4.03 14.61
AT 547.20 17.77 5.28 14.77
" E 560.17 16.22 6.48 15.12
MMPEEE | 562.89 16.91 5.36 15.20
e 565.49 18.14 4.87 1527

14 MEETR

() MEREERTLUEN, ZRFERE RN AEE . MEHRE
> BT ) e TE {5 BARIT S B o D A R A AT AT .

) FF—FH, BIFE 3-5 MESEGRER. BEX. RRBERE)
W7 4 e R T BT S BOEE B E BN E A IF (B E).
WEREEAEE, H1-2MENAESTHE, AR ERIERINHERS S,
EXELR S, DHAEEAFEYE, DETREAYHPERENEECIEERE
K. BERR). BARZHERERNIALETLIN.,

(3) HREEBPHNERFT, ERRIMON HHFRERER. £RY
R B RS BN HER R B RS R R 2.
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5. W XHR h iARER

Ry KT FAM AL SR, FA FLAC FRITHE SR
IF 4F K E-500m—--700m 7K FE Y MR R HAT T Z4ERIEAHT, 3%
RERMUIAE. SR XS AHFHREAE, GREKEERELI
AR

5.1 g

M 20 R 60 SEACE, HRTRIENATFELA%S, FRBRLE, X
BIEE U RIAREEREE, EHUER, BREERINAERY TEIE
=TT R PRBRARSHE, RERERR.

HREZFUTERAKNESRS, TEATER—HEVERBRS L hE
RE. BREMEREFTHE L AL BT ROBMFEL —. FER &
R 20 Hhi2 80 FREK, AIRESLASMFNS TRERGRE LR RE
WIS — iR, FHBUEMESREEE, 2 ERRIE T RNAHXE.
HIRE LT RS RTES RERTRTEZ 2. THBREFRBENE,
BN, IR, M, MRETRERERS L HENITEHSER.

ERFTHD SRS SMGAA NS, 5% R EES H K A R S5
WL, BTHALH AR E A, KRR ANREE R RRRBRIERE N
s A, ETREEHE TR EXHENEE, Wiy RRe KRB 5
HUREARN FRFE, EUAHANMEESSHANER. BiRRES
EABNRRTERBEURMRESE. 2AEAME. MARRERBEN
NAUEEES, KWFE~—ME, EINARZ SREAMASME. LUK
HARE 7 B AR R AT .

FET X M ) 35 B 3 45 BT T A P e 6 10 DA TR B B0 2R A
FrEEEE, HEE TRANRE, —E KT TRENHOFR, #77
FRBHBTRUEEN, #—5 TR T KSR AR, S5 R HG %
BT RRFRAEEEN.
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5.2 § X GRHEHN AR kR IR TS E AT

MR ARSI RTA M0 FLAC R, SRR
FEWATREOYEEN, HENL, BEARFERTESY. TESHN
LT,

5.2.1 SyEERRET

(1) BEEH

WEEAAETEREA N TEMRATHHS S, MRTTRMEENR
MY ZRRER TR MBEHER, REEREEREHEL FIRmEE
% 15 PR E] 18 BhRLR, A H-500 F)-700m, B MHRARBI—KHF &,

Pl TRE NN BRLTZHEEN RS, BFRA=SHFRTIHE,
AR ES RN ERNRE, ZHERTHHERRERERS, RN
ARTERFERE, FNEARARYBEERAK, WaMETE, METEHEE
BE. ATEHHLEREELFIERRTBAEFNAA, REEZSITHE
HEH-MREREE BEFARES) KKTHE. FXELKFEREXERMN
Hs BAENA WRABRAKTERA. BDENAXBER-600m KK, BH
= REA-500m KPR LR EMAE-700m KA LRI BEN AT . Froig
-600m 7K LA S I% K MR 775 2 A A B LR SEBR R AR

TR R ROUK T IHE, BESRERRSHER 15, 16, 17, 185544
HFEHEBEAHATHATER. S THRBREAERSNRY. E1MEHF
EPNE. BERITELFEE, AHHRENTEEICY—EBKR, KEE
fH 3250m X 1875m.

(2) TRMRETHS

EMTHERNNE BRI SN TR AR, TRRFEE TS
HEEH. N TIEMARTMRG, NIRE TR ERYRRPRR X
4, BEERNRAAFIREEOCRMUIERE. FRERHEREEX, AT K
R A BHAAIENR, MRERA TR AR R T ERKIE.

WIE & EHYE J %44 H, -500—-700m K FHEHERARSUT 74T
W a4

MPpEE, vE. RELESA, P4, PAVEY4, PEKELE #
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REREEWN.

(3) TEHSCEAR R IFBEE

HHETEA, SEENERRAER LRS-

OB Z SREFEME &, RIBEE. SRARAESERERIK I E
R HEAREEEMEXER, GRS FETXREH.

QR—&#ET FHIRLIER, ERAREOYIR, B0 EHT
okl

@% TIEM A 4 Y E N 221 3/ B HEAT L F Bk 2

(4) BT EERBTR

ARENFERE S, A4S TENEGMEARR, RHEESHE. T
g, BEH%¥EH A EEnRENE. EREHENFEERIGE B NEERT
FIT KRS e AR 2N R. Bit, AESARMEREKE. T
SHERELGAGS2Y, 25IRRTTENTA TES GNERAES, 48
BRERHRE, EELERSATENGE. RS AREER —MRERNTIE,
ERRNEK, RitE. 2XRABERBESHRERSBERESHNTTE.
AT

OEESHMTHE

ERRIRESHEREIUE. Pk, JiBI3RMA. Hock fl Brown £ i K14 F IR
AR

&, =0, +Mo,a; +Sote (.10
Kb O SRR MR ACERE)
O SRR NG R

TSR AR TR
M, S sEaSiEEg, TEXS1H3.
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S AALEHSTERM, SHEAETE
table 5.1 M. S value of rocks

HAT | R HERAEN BREEt., | RETHON | BRE. 4 | MRETY | AREVY

FE |M.s— Sk | RAERBR | THEA: B A &4 | K & & | k. &R

Efiga LETEE FaEE. | & Bes. | BMERE. | & .RlE. | &85 A

RQD BRE.XK|EBARE | ERMO S HEZR ] QL. .

(%) BE (EHETER | &% H.BRE | w PEE.

WwEe) Hifigrs R, W
kg, HE
[

oo | BEHEZRTR S M=7 M=10.0 M=15.0 M=17.0 M=25.0
HH, TRERR S$=1.0 S=1.0 $=1.0 $=1.0 $=10
RREERTER K

%0 sty iz, A M=3.5 M=50 M=7.5 M=8.5 M=12.5
HMA R, $=0.1 5=0.1 $=0.1 5=0.1 $=0.1
[ ¥ 1-3m

2 ;Egg ﬁ:&g M=0.7 M=1.0 M=1.5 M=1.7 M=2.5
2, BEEE 190 5=0.004 §=0.004 $=0.004 §=0.004 $=0.004

50 ;iﬁiﬁgﬁ@g E M=0.14 M=0.2 M=0.30 M=0.34 M=0.50

T $=0.0001 $=0.0001 8=0.0001 | $=0.0001 $=0.0001
0.3-1m, zh

s | EREESHSHRE ) M-0.04 M=0.05 M=0. 08 M=0.09 M=0.13

- FERMRAL TR $=0. 00001 S=0.00001 | S=0.00001 | S=0.00001 | S=0.0000%
HREHFARE M=0,007 M=0.0 M=0.015 M=0.017 M=0. 025

¢ MBRAYE, @) =0 50 S=0 S=0
FE S0mm =P

MEEE T B4, WHBEER S ERED:
Cpaes = T3+ JMGCO-?- + SO'zc (5.2)

B T=0 %, BNE i RHHIERE:

O oz = VS 2O, (5.3)
B =0, MIRENEERITIEREAE:
C s = 10, (M =M +48) (5.4)

BT HaAT Cras R Prew U SEFTHEAOF -
5D RIERBRNOE, FiERRE L YIEN S

2
+— & -gs) (5.5)
2(0-1 —0-3)+JZ-MGC

fit oo PHHETERNT, EAFREFEEATHSYRES, TR
47— 550 KFEFHERH I 15MPa i ER. BAE BRI A %

Mo
=(0, —0;) Jl 4 ———
N 20y (5.6)
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L ARRER PR F AR L S H kA A HEMAEN

R € mass 41 Prass 5,

Crass =T = O I8P naes (5.7)

P s, = 90 —aresin

(0,-03) (5.8)
G S R E
HkTHsK BT RER, BT ERRRE. W TEAMEHMR
HERMEE TGS, ARFAEE 2%, B WDershowits $2H K1
FoH R BT RQD EMB R B i 2 % 8E Emass . KERXRD
B sl

—

(i

Emass/E

TR

ceocepens
— 0 LS W tn o~ 00 D

{
|

RQD (%)
BI 5. 1 #4REGH A Figs.
Fig.5.1 calculating method of modulus of elasticity

AR ERAR B ERBREARESERHANEN S ERENRRE 24, T
FS2EBUT R DR BEHRBEARNAERRE.

£52 BRNNERBHFER
Table 5.2 rock parameters before and after ealculating

BN BEE

EE O W REBE ¢ 4 HRBE | WM REBE c 4 HEBE

(X109 (MPa) (MPa) (* ) (MPa) | (X100 {(MPad (MPa> (") {(MPa)

BE 2.13 87 17.17 3658 410 094 492 496 2751 022
BiEE 164 481 100 396 1.23 0.64 241 34 2017 014
wE 0.78 38 1186 3406 1.68 023 0.38 173 1072 002
& 1.9 1000 130 400 60 0.76 5.39 411 2212 Q51
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RIELL LR, & TR A AR H R R TEERAEL 53 M 5a,
#53 REABNBH

Tahle5.3 rock parameters before calculating

B a2 55 1 RQD i MM SRR | AR | AMEES | e
gl © 1 (omea) | | o) | ovrad | ¢y | ovpa

1 PEREELE 05 1.32 0.5 60.0 14.0 35.5 2.65

2 ik g 07 2.13 0.7 87.0 16.6 36.3 4.0

3 KEWEELE 0.58 1.34 0.58 69.0 12.4 37.0 3.8

4 REEH 0.49 1.78 0.49 38.0 11.9 34.1 1.7

5 AT a4 0.64 1.64 0.64 48.2 10 397 1.2

6 = 0.3 0.18 0.2 18 0.5 16 0.2

7 = 0.05 0.4 0.0

X 54 BHEEHANSHR
TableS.4 rock parameters after calculatin

£ Ay R KEH P IRAE
S| wmen mbiH: PR ()
JEiass (10'MP2) (MPa) (MPa> (MPa>

1 | paREIRE 0.41 025 8.6 2,29 14.06 0.24

2 k== 0.94 0.25 14.92 4.96 27.51 0.12

3 | KEWEEE 0.43 0.25 12.84 3.02 1731 0.30

4 KEaA 0.56 0.25 12.38 273 10.72 0.22

5 A 4 0.64 025 12.41 3.44 20.17 0.14

6 e 0.04 0.4 0.6 0.18 11.14 0.02

7 R 0.05 0.4 0.2 0.10 16.14 0.0

5.2.2 B HER

PRt AR REERBOEFRERBN— P HZRE, ZRT—5#
ITHERXR. TEEMURERRAR R TEMARTHANEE, hAEEAT
E. UENFRASEEME AR, BXFIFEEFEREEISHR. A
g, ARG T BB EHE.

ERAREREANBRRRE, NS ZNATE L ITETMNE T ARER
& Mohr ~ Coulomb ## M Drucker — Prager #%). HJEMRE A& 5.2. Drucker —
Prager KT G JR AR HENUSK AT XL von Mises B ARMER], HFiEFK N

F={J~a, k=0  (59)
K, BEEAEHHNBTHARIE: -0
sin ¢

“= V33 +sin’ ¢)

ARR-HRREE
k= M (5.10)

1’3+Siﬂ2¢ -0,

Hp e — HEHEES, Mpa: e,

b — PrEmA R . 5.2 PR
24 Fig.5.2 two yield faces

KR-HECRM




i RAH A F AR F AL 5 & R3E S AR

R ERA FLAC 2R 4H Drucker-Prager-Cap 38 PEF R, BI#F
“U” 1) Drucker — Prager JEARVEN. XHEF R ME T BB MBS, &
VT HEERMEREREHN —NEHRF R, FRRBRIEES,

5.2.3 AFFHRHE

R E AN A KW BT, MIEN D KBUERERE, Wit
KR, BRRERNNREE, REEREAERAR,. SARMAR, it
AR RIEE. —ARE, ERARFGRUFANBRGSLE, A BTN
BR. BHHHRXMUE ORI A lE, BREGARERAE.

5.2.4 FHHBSHMER

HHSHENEN R R RS AT R A SR B8, AR FLAC
FRIFH D-P-C 8, FidsHR:

(1) #EEE ERniate #

(2) BRESSHmE

(3) BEksEY 1D

(4) HERHRERET

(5) WL E D

BBHERETER:

(D E, F, e, $BESNES2

(2) eMEBB/AR (5100 #E

(3) BSHEN EREEMHEHGRRBRREN,. ZRRIBERIT T
. W. DEARRELEK: BXETATESARTN YERADE, 2
B =5X104, D=1X10-2MPa, W THHEE, BTFENTMAEN, FiSH
FRHHE, HHKRHERAW =1.0x104, D=10x10-2MPa. EELAIEAL:
B —gRANER AR

0 =6~10) o, (5.1

Ao e LR R AR BT B,
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Hrit B o =10 m | MAMER A S, WESS

xs55 FRuHESNE

Table 5.5 parameters in Numerical Simulation

1 041 0.25 0.080 220 10000 om 0.02 6

2 094 025 0.149 4.251 10000 0.01 0.22 49.2
3 .43 0.25 0.098 2.839 10000 0.01 0.30 28.4
4 0.23 025 0.062 1.69 10000 001 0.02 3.8
5 0.64 0.25 0.113 3.167 10000 0.01 0.14 241
7 0.04 0.4 0.0066 0.180 | 10000 0.01 0.02 5

8 0.05 04 0.12 0.012 | 10000 0.01 0.0 25

5.25 BoRis

BTTRI S 89 L AU

(1) BRI ENAHERIRERTL, BTHsB8A, TEE RS
M. BA—J7H, B8, ECHERERK, ERXTEIEERBR. A
R, BRARHADERIGTERENERIGTENNAERER CHE.

(2) B ANT 2887, ETRUERNE, VERBUZfRET,
EHEFANEER, RPN A--., BH4E—5ENER—RLTAR, &
BRI BTN RENKREREA.

) AFEERNNEHREKTIEE LA —RKEH, MTFEREHYE, —
B AR TURRI. RREREEY S A KONGRS T, FHXAEK
TR R DS R T,

(4) MY APNBTEEH TR EERL, BOMRsE/ L, RE
RIFEAL, DARRE A B EIB ARG, BTIELK—E. Ak, B TEHE
B R RIS TR L, — g F RSO MRS, RS
ShEi5r Bt MR R AL

FRER 4 HEE, FKHEH-500—-700m HERESH 7 METE,
A RIE RIS 4 23238 M, 16300 LT,
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Fig.5.3 Numericai Simulation grids

5.3 HHELERS T

53.1 % RERAE

BT AR, NARIE T BT A A Sei S Y 1 MR 1
#id RE Y, ANt EESFTERTREBELNE.

WHELN B RARGFAEN: AT 15.0MPa B3 AN S, Jbdsf
Hitn 5.4MPa f AR A1,

532 WHSRRY RHENIRIMT
HRFFFIT K AN . AEFHE, RAUTERERSTEIEER

ot E R,
£S5 THERBNEEEKEREK. BN HELTEE.
#55 - 600m FHESHBK. BOKERAH

Table 5.5 maximum and minimum horizontal stress in rocks of -600m

HARE EREH  IBKKFEN (MPa), BAKFEES (MPa)
1 THEESLE 6-24 2-4
2 SEAHA 12-24 6-10
3 KEWHER 10-23 06
4 waed 12-15 0-10
5 PR EE 12-19 612
6 B2 1420 0-12
7 iy =%i 6-21 212

LRaFEE: SRR, PEAHTHAENHEERESEA. HE
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b FA i R F A G4 T 5 &Rk g A1 35 HARAE

k. —BOREERRRE, BMEEA, KNGS HRRENN B,
AT ESRPRAKFHER I ERPTE 10~24MPa Z [, WEHH. FE
1RIER, —MRWARRERER KNSR . dEAREET A RIK TN 5
HLENTE 6-21MPa Z [], {HETEH ARIMB NMIER HELTEEE A,

FRY ARBMIEN NG, MENA—BNERS, BEV XA ENER
], —EREERKE. B8, PREEEMESTS, WM (RE), HH
HZRWESE - i gastd, BN EN DR, B, WEEEZ | (o
AR EPORESHTREE . RS BRESHERNKS. BEZED, &
KENAFAZAERNER. TEERETURL, dTEKABERERN B
KEN BT RBLEK,

== N |
f N g e
I ‘\\ ,\ P "//) {5 \\
‘ g A ; &{ ) ) -
K il /
. F'.’;;l/ ! ] k /
; [ /
f / L
l—r«-’/—\_r“\\ if
] N |
’ I 2929800 IvSLA0 pLEHS
B 5.4 KMy =FKX-600m K FB kTN HBHELE
Fig.5.4 maximum horizonta) stress in rocks of -600m
: )
| ; L |
sf —
‘ "o

QOOTENDE

BASTBKE

WX

FOyaoo SHE

55 REEY ZRK-600m KT B/ XN HFELE

Fig.5.5 minimum horizontal stress in recks of -600m
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L EAMBRA SR FEL 5 & Rk A 3db i

B 5.4 & R B A K 3 B2 77 B K f H BRFE FS46 A FS51 B 23X LA
Je T FGEIRE, B 24Mpa; 118 5.5 LA H 8D 3R 7 I K IR AE AR B
EFS31 4, XESHEKTEEREME, BN 2Mpa BRI IR A#B X
(S 5.6 BMMHILAERE FS46 F FS51 LRRE BB, AN 15Mpa £H. &
#HE, BREREERAACEHER S, EldtAmARANKTRS, wiEi—
REANIA 30° —40° . X SHTEMR SN SR BN S FEEF L
B, BB RN SR EERER, TUE 3 RKEAKTE
FEA A BB KB R4 3 AKE (RESD: BEERE, BRKENHFN
EdbEm: BEEHEK, BRXENAFEERGRH: BELER, BAENAH

FEAE B o

= =
‘ RS /"’*“:)
t e e
' % J;-‘ -
|7~
’ A [TH Z/\’f“ﬁ
% " ‘\ R ..‘\ c ( /)
E, oz 2 . (. R,
Ww M
Mo 2rteen I AN wr

B 5.6 KMEET =R X-600m KN H &M

Fig.5.6 maximum shear stress in rocks of -600m

B 57 ZMREY =FX-600m KEEA. BPENHRRE

Fig.5.7 maximum and minimum horizontal stress in rocks of -600m
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5.4 N5

(1) AR T FLAC SRt H RITEE 2t 7k E AR K B 0 5 40
FIEATE, HFRUTHENZRYEREUMHEET, REH XX N5
S AR, AGKIREY HS ENERMASRYE TR 8.

(2 NHHERGITATLUE W, 5 ERIACIERN 135 501 (1R 2t
MEBRIHERN N5 5 KK IBMRIERN H5HE BEEE—BI. BT HEESH
BEREMBERYE, AENANIHETIER. FRAKB, AR, XA
REABE A HERADEN. REEERBEIBAMMAIERN G5 XK RKHE
RAZTRAR—E, BEWRN oV XEREAEN i N A SR E RS
¥r, BRE—LEBFNTIE.

(3) ARS8 R 5 4 AR GEAR oA e

OWiE. YEFFIAHFSHMNEE. XLEHEWILERNHZLLEAN
7, MENEZEAZERLSENAE. WAERBELEE XERNZUEH
HBEA.

QA F BRI E. RERBH LR FRED TR E NS, XF
LEETTEEN. B, KEMAREHERBARFREBRTHRLE. &
FRGRIRA B EESE, MSIRAELARTRET 2. SHOMESE,
B FEARIBRAEAER . — AR AR 2 W, TR MBI RIRY, By
. MIKHE, CHMERREAT 2, RAWSAREN, HHERRE, Tu
HEXRTRAEER.

@GN BB WA AN DRSNS BURRE SRS, W
W= E RIS RS AR, MR A e R

A BEFTRREXERHRDRTFRE, EHERE, ERNAXPHERH
THBK, NEER—HEAR, &THERE, NARRGHLERESR EI%
LR,

@OF REFAEENARANERREFREENASEARFIETFEWNT X 5
Nt —REREE, BREANEE SHETRENNIRK. TEKESETH
EHEPMR, —BRAREEANGER .. HERE., RERBAFN N KR
ARAMER. WRASEHTRKE, BEEAPRIBR. BEFHEOA.
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HERMY 3 XEHBYHHAARE, ESEIBRXRPAIZRN T AHNy
H.

(1) MR 3 ) REFR

WA BRS8N RN RS RERS, 3 REBAKTFEN DA
BELNIEAT-ERES . ZEMNDHIGEERIERER, 3 RERIKTE
ENA A AT RE RS X 3 AR BEHERR, RAENNFRELERE,
WX, BRENSFTMERAN: BELRK, BAENAFHMITILAR.
BEABTANZRRSKFRRENDHRFTREFIRAELT, ROER
GEENNEH, XFTENREHESR: EXERBHEFAEER KA
HZERT, NARMESERSM BN KD, MBHEPRE.

(2) MR R PMEBEREREEN LRI HEHEA

Hil, BERMEENETHREHARNBEIFRERAR. LEXAREVR
Moy AR TR R D EREER L, HRAREHRTIR RE, REE
HIERY, BN NP EE. EXKPIBLRER L, PR
Pl RETFIEHE. EXFHERLMNETBERESRE 228, BAITH
= I

SEIEZRTREORMIERE 520 AR KN G XA,
RQD HURAAKBEERKAKRSER), HEEREREEI AL, B
WA 1. BR5E 1. PERE UL FRGE IV FRAIE v, B 5 BaeBix i
XN,

WMIEER I BEANY, REMRREEEE, KNERELHME, HE
EEREMAEN . HENLR.

PR E I REAN, YEETEARS: RESLERTE, EEMER

ERERY M. WEEBHEY, BEANY, REFRENS, &
HEE RSN, FEARRERTE, HELGERFTH.

AEEERA IV, HBTERT MEEE I U BN A 3P, AReRstigms
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LA AHRRF AL R X 6 AL A AT A L
Bk,

BARERR V. HOmAHNSERE U BRSSP RE R ERR.
VRF P mELR U RN, U BURZ Bk, FEREERASNR
LA RS RRE.

73 REX—REEHN AR, Wt 41 STBEFREE D 530m LHH=
WA EE, BN RQD A 50%, BHHERER 97Mpa, HUN H{EH
17.87Mpa, HBEEERESSFARBREER 0 24); KEMEE, EHRQD
EHIRA, FE25%LLF, BEHERE N 24.7Mpa, N H{EH 16.51Mpa, B
RERRATRERY (v ). BRERUGE, SME—EHENETHEE,
TEENEMERSE . ARMEIERD MREEEBNAEPR), BB
HERAREESY, WHELERE, RSP RARNTIRE.

(3) R ) 25 (8] 43 A X ok e LR T 4 R

HERENRERESASHEE, BHRNHORBEE. BEENEE, £
ER G ENREBNDHIRE. FE LN AORRER, £EREMIENFLE
KRS, LERSREmEHENSY . Bk, AHEXT 3 REHN A
BHEESATRREE (RHE 1~3), XX b E AR R4 T2
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7 &g

FELHL:

(1) REHFHESNT, TP 3R WMENBHERX, KFRAEN
HFERERILTER—EERAA; i 3 RE 8 I HRH T &A% BRWKER
KERAF AL 105.7° ~148.7° , “HERHEAE—F.

(2) =N HHHREERERER, 3 REBIKTFEN K EETR L
AIABRIASN 3 ARE: HEERK, BRENAFRELERN; BEETE,
BRENAFRERTER: HHEILERX, BRENAFmEER. BEREN
%R R SRR EN AT R FATRERF DRAMEE, RASBEHE TN
FEH, XEEENBEERRY; EXEEEREFARERARAMETHERT,
RARMEBE RGBS (KA, IEEBEX .

(3) i 8 MR EER, BRT 3 REMNAE R DM 1
TERGENT 780m i, W EKKFBEKXEN AKX 15~19MPa, HIEERAR LR
Fo-&, EWRWITHN RN RARA; EFREEETY 780m B, 3
FREEENDEMETREREAENT: FEXTHFEUTHN G2 E
FNAHESR, WRRREREEFMENIRFRKFFEHBBAENS, &E
HUR 1 KA X B EREE AP LAEE.

(4) W EFMHTXBERN AL TENYT X, B TFADLRES BN
HEREL R, HETRER (BEERKER) TN, FATERS%
fidide. ASCHIEE 3 REXABILERDERFURGR, HETZHMWKR L 40m
FURH T 30m ERAEEE. 8 (RS MENEERMKFRRENS.
AKERDENAMBEEEN S HPEH PRPE) KK FREREN SR 1777~
18.14 MPa, 3EMKFRAENTH 16~17 MPa.

(5) MERBY 3 RXHAEANFHSBIHAEZEEE R, % Hoek-Brown
HWRERNEEAINEEIESE, 8 MR AN AEAEM, BT
R EREMY 3 REZEMN 5 TEMRDFEE. BRHERET 3 XX
TRMESY. FRBBRHNAERD, SRTRRXENHFELE. G312
B, BEET. EREEHELTRRANAK,: REBIKTE NI HEKHEL
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HLZE FS46 1 FS51 WiEMHE R RX FFEE, 15 24MPa; B/ EN KB XEHET
RN E FSS1 &b BXEIEIR DB AE HIMEWTE FS46 A FSS1 4813 RIX
i, b 15MPa iEH.

(6) BEXHNAMTRNAMT TS, BRETLARIL
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