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Abstract: A reasonable selection of mechanical parameters of rock mass for a project is very hard,
because the mechanical properties and the parameters have the remarkable characteristics of spa-
tial and temporal variability due to rock mass structure and existing environments. Both the me-
chanical parameters and the rock mass quality reflect the mechanical properties from different as-
pects and are interrelated each other, but the latter can be determined more easily than the for-
mer, so it is feasible to select the mechanical parameters of rock masses through the estimated re-
sults of rock mass quality. Based on analysis of geological conditions of rock mass, rock masses
space of a project can be divided into lots of continuous cells, whose rock mass quality can be eas-
ily given by such system as Q, RMR and BQ. The mechanical parameters of each cell can be cal-
culated through the relationship between rock mass quality and mechanical parameters, for exam-
ple the Hoek— Brown criterion, All the mechanical parameters of whole rock masses in a project
space which reflects the spatial variability can be gotten by integrating the results of all cells.
Take the underground works of a hydropower station as example, the mechanical parameters of
surrounding rocks are gained using the methods mentioned as above.

Key words: Rock mass; Mechanical parameters; Rock mass quality; Hoek— Brown criterion; Spa-

tial and temporal variability

W B 3 2007-08-02
EEMA N BA70), BOE ERFEA BHE. TEASEAENE BT TRMM AKX E TR EERBHITE


http://www.cqvip.com

2 oAb W B

.0 0 0 http://www.cqvip.com|

¥ ] $£30%

0 HIFE

EREREENFSHREN TREEEIT
#r TR FE T o RKHIT N, Tl
REGHTR-SWRIT. ERETEE S TRY
ML EE RS AR E R (Z RBE T
B BRSO, A A TRMRITE L
BABB AT,

DARR B B M BEa H A T MR & Syt Ak
FAMEREVENEE  HNEREFTREARFEER .
FUBLRN 7 [ 09 45 4 1 HL R A7 F & 2% 00 b FRBA BT (3
B B WG R ) o A AR
MBI HE LSS R , 6145 J7 20k B 7R 9 8 & 1A
BIERBEENERZERED T RRRH A&
S ARSI A ) e R SRR, RFR
BRI RET B CHRTA ) EIE TS R
(0 o B B ) T S S b AR AL . R E A DR T, T
A A T 0 JHC 4 B I ) A DR AL R K
AT WRAF I BE 0 TR B 0 ERORN (B 181 38 i 5 R R A
THHRBCERS M, fmslBZHE&HA
BB a0 R T B G b A IR L A A O 2k R ot
ifij LA O B R AR S L

B2 WA A B A R G M i g T Akl
S S AN A A 2 S R R s R B
A R PERRAE X 48 S I T F R BRI Y G 21
B %S HEBO MmE A TRER (TR
FFE D)W T A MMERE . TEF Rk, THREEK
HE R G — B O v, B B A TR X 0 5 1R
EHIE - A28 F5E LEX S NETH
R 2 X CHA AL HE 2 K 5 A 48 2% % & X HR A [
ST RFORTRC I 2 RS T A
2Pl A 23 )08 5 Pk o BHG R S B I R TR RY
AR SCHARARE K L B TR k] L 4R T R R e i 4
AR ES B B A 2 S s 1) A B S 2 O
I,

1 AR 2 B0 A T

BERENESHEEEHEER
S ATy 2 BGEL T — 5 B A R 5 R RORR A B
BESRRIE , KT AR IS A R TRE, TREAR
T B R RAE
A T3 25 2 WOWAEL W P 2 ik AT IR s L 2 Sk
BB Bk LA Bl 6 48 5 JR R R M B 7 8 . IR R
360 BE SO b S i ARG B IR RRTE L RS R ) TR

1.1

MA%SHERNEA L. BRI ERARK. %
e, B IERA IR, B KR TR BATRELR
B, 2 a5 5 0 40 i K B R R 3k
BT % 85 SR A5 B A 25 B K WO O A S BB AR 57 b R Bk
TRRAEEDFERYSEZRARE. REFEY
DU 1 o R A
BZUTHE R NFSEE R RS R ER T
b, S eI Al i 2 0 S M DA o T R BRI 4
TR E R 1 B4
1.2 HHERESEEHNERR
ERRBREAAOIERR, CRETIRBE
W Al L B R TRERFUEERE
BM T E R A RS . BRTERREES
ROENTIHRERIBITRBEZ MBI ERE
(RMR) M F TREHF AR (QICIREARRE
SR ARAE (GB50218--94) ) (BQY &, KRB H K
B i AR o, )5 A R R A SR ) M B R bR
ERRBESUEREIRTE, BRE TR
PR R RN RES SR . MER
SRBE VRQD . AT A BE K, T, 55 ¥ T BERRIE A3k
T HLR AL R EESHTE S TRMEF AKX
RS, XEEHRYERERNEEBIERE WE
18 5T B 440 M — > ) T B Wk A ) B A SRR AE AN Sy 2
.
1.3 EENE¥ESBEEERE
MAERTRSERN%SHEHREEERY
GARB, NIRRT BE %R HEZ
V) 20 SR AT M 6 o WO o AH X 488 Ay 1) B8 9 B A R
BOYORW A KN ES RO T ERTITHY,
SRR R T R ARG W T MR R Sy
LML ERZRNEEMAN R FEERE EWHERL
RN, AR M TR TEERHTE
DT Z ) PR X R o6 RU 1 Hod L LA Hoek —
Brown 2% AN HE N Z. ZE2BRARNE
1980 RIS L A EHERE R, KRR IE
T A HE B GE EE 5 AR A9 Hoek — Brown 256 7y 5,
(2002 RO, B

o, == o, -+aci<rnbz—i+s)“ (D

s o NRIR I 9 f5c K R g 500 A B/ANERL S
(B 500 A SEREA A B LAHU R SR I , 847 MPa;
oy fil s B RFRAE 0 A 0 = 0.5+ (e

—20/: / Si— HO— 3SE— —
2073 ) / 6 ,5 = e([:Sl 100/(9—3D) (GSI-100/28—-14D) ;

—e ymy, =m;e

m, HEBEAMEE:D IS EKKTH R


http://www.cqvip.com

%13

D 000 http://www.cqvip.com|

X EEEANYESEOE R R BT 3

B,D = 0 ~ 1;GSI £ KRR # A5 (R 1)
EFERAEERRSK.

Hoek Z(2002) i TR FH I 2B f: T %
I X gy a a:

__ . [ 6am, (s + B)«! ]
Pu = ATCSI A Y 6amy, (s + Bl
o — 6.1+ 2a)s+ (1 —a)B](s 4+ B)«?!
m [Az +6amb(s+B)a—1A]0.5
O == 048"
{ (3
Oim == SO'C;/mb
(1 Dy (L,
En = (1 2 )(100) x 10 )

A NERKKR S, MPa; o, NAKKNEE
()50, 0 J9 &R BB E R BE R GTDL R,
MPa;E, HEEKBERE,GPa; A=((1+a)(2+
a) s B=my0y, 3 040 == Oynen /00 5 Oman A L FR BB FE , MPa;
HERSEXLR L.

EHH®E E, B,% 6,>100 MPa, {l] 6, =100
MPa,

F1l AEERBERR(GS 5 RE G

——

EH R &
1t RBE IR REFES
B (VG] 8@ | —E®]| £ [RE(VP
RER S HTRES HmE AR, | xR, | GEE| SRE
., FRIRSEBRAGE HEE, | MR | BRI | K, BB,
HRRYSEIGSTE . e, REH | KT §%~ g;&é
FERBAHR, #5 RRM | BE o Bk
WEM, WGS1=36~42, K SEM| BEE
R R GSI=38T %4 Lk FAREE | |
Bk
ik ®)
REFHRERR 6//
WanEE, B=
ERELETHT | 8
EEEOE,
PRI R 70 //
&= x| A% (VD) 60
BTN mﬁmwm/
ol @ B15, GNAR
% B FEET 5
sl B O#, BAEE
2 A stz
| STy A on 2
= AREL
B oW ia g ok, Rt
| *[ RER BT
| BN | T 0 b ~~
RiE) 30
%% D)
SR M A
ERBE, Ak 2
B aERE, B
Abemnen 10
1
TS A / l

Hoek—Brown &8 A XN EH TR ST
HRUTENSHE ERIHETHEMLEE %S
Be— @A E NMATHASEN —RFIEX
TRLEHD,

2 NEBEHEEESSE

HAR1E BB 9B B 4K ) 2 B 2 1) B R AR AE
MERBEMERNESH B IBRRERTHH
BN —RFMOTi, B — T FN BN R TE KRR,
HREEERBE SR NFSHZ AN X R EA
M N%ESECERFARITHITES R, BIEE
BNMTRREESRNEEREMN%SH.

2.1 F&ETHHEH

BITR R R ~F REARTE T8 XA 1 i 3 R &4 A
BREEERGEAEGSER, HEFGEREZTH
WENKEERTS O URTEREALNPAMET
B EOR X B0 BT R B 40, T b R A R B2
Pk QA B g i RN

HRIERUN TR RS HAE E B 2%
Ak, LR S TR RO ERER /D
HERAAMG & &, BRATHERRL TR
HRAR—, Rt R AATH RS E 25 (z,y,
DT A RATIIR IR (7,0 RER A TR,
2.2 TEEERE

HTFHHE MR EEREEXR, RikEX
AR B B U B AT R B BT A R s
] R BHE P . B T IR R R R VR A R B R
BEENESH BWEARENTEN EZEDEEE
KR B iR S BORE BT 78 1 B A B, Ins ook
HS JLMBHEGRITTA S LR YRR ERE
B R D N5 RE T KRS S
TR ERMN (R AR KE RES URATN
REHE (BRI E MBS,

2.3 TEHEERBREGENESE

REEMEERBSRTR  NBEEDEE
M TR, B— X &R FETEERRE S RN
MR HE . HEXRATHNEERRENRERE. 7
BHEMSE T, S NHE B ZRETARERY
HiERE, 1 RMR.Q.BQ #1GSI %,

MRS A% SRS ERRBZRMXE, W
K@)~ , HEMM LT HIFSH.

ERFHERITTHITESER, ITHIENTE
X & A 23 (8] (9 5 1k i B (B 7 5 BARHE) BAHRL B 5
EAESE B R S & RS ERE.

3 TN

3.1 IRE#R

B UK RS T — A SR R B3R R
BB, SRR AKE (D), HE
B BEIR , ABIE 1 000 m,


http://www.cqvip.com

4 o o E

D 000 http://www.cqvip.com|

¥ R %30 %

ZHYHM T BRAFKRGEELRREERD
150 ~ 466 m, FEAEEE 230 ~ 426 m WL K
EBEZN HEMBEEKR EWE L B HENR
ERARE ., X HEK316.75 m % 29 m. &
74.9m, EEELK 235 m. % 27.5 m. 5 42. 88 m, B
A = 155 B (A%l 5 B NE25°), [@ BE 25 50 m,i#
AHEKRMEKR. BEXFEITHAETEREZE 25
m, R -FX 188.5m X 8 m X 76.04 m; HANEK
WEHRMTRARRIEZE, s @3, HHF 0
MRS BMETHMALVIT;MIBEZESRAEFt
ZEBE®E 4355 m,

A1

FKG IERAETHEHEY A

Hg.1 Model of underground works of a hydropower

station,

BT BRERAFEE ME.REE.
R EF R R
3.2 HUBTESHEEBE

RTHEEAMFEZA TN HAEE
CHLYE VR BE B2 I S5 K ) 2 M, Sh i = R
PEHE LA R TR RS B 1E 4 F0 25 Fh M 00 96 6 Y
CHBRRUETE 28 R LRERAN TR
Xt 2% = B ElE W 1 E S EOT RIRERT R .

(1) B%52 8 my B i A 28 [ 4 e

R BB A A0 #tb R AR AL DA L 4% Al 40 A B
TR R ATTFRTEEL LS m B BE A AR BT
X WF 90 B R AT B R . T =1 3 RE I 3 R R R
B S TR E SIS S MEMNEE L
m [BBE, BL 8 AT & 59 %S 18] AL 47 ID 5 3k 4R 1 4
— BT . MRS A R B N A s R B .

(2) BEFFES BRI

NTE—RATBNTEASRRESARE.
FIRGHE BIAR HE SRS MR ACRE S,

PO R X A A S bR ) R AS b
TARRAEHE G WaE. BAEMWEARBMEE

ERERE  BREEWE RS, Ky %
MR E NI E . H R ZS B R Sy S
PRGTKRFEMNBESEGHE. MEXMBTKARE
AR IR £ I ROR A SR R E .

AR RBGUENEEHREAGEEERE
BX, W EVRE THMATBEEE, FIHE R
477 [ A0 E B, B 3h 58 RS0 TE A ) BE L &8
RQD.J,.K, FZ P24 e K BB HE

I Ab , BB FRAE B & WERAFAE 19 & R (5 B G s i
BEE BEMBMEEN IS UREEMXE
B AN R T RN BEER &,

3.3 BEENAESH

(D AR E

FEFRAG R AR R b, Fet kA RMR.Q
MBQ,Z—VEM BRI EERFR. EIEh
HEREIHENERF BT, ZBFEERE
TN RGN IEFRBUE A E g, NE A S
BIEFEPZAMLEE 20 AKFHESERT
FEEFRE, B RMR.Q fi BQ A X GSI.,

REX T EREEERBEN SN, ITEERY
RGN ER TG, RP KBTI,

(2) 1%ZH

s:: : "3:: m W
r&
‘ﬁ

. : o n —
~200 -150 ~100 -50 0

(by 224275 BB E Y0
B2 REBHBAZEAEHN c (MPa)

Fig. 2 The calculated cohesion of surrounding rocks
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