25 BE 1
201048 3 A

MR R FEFER( BRARYER)
Journal of Hunan University of Science & Technology( Natural Science Edition) Mar. 2010

Vol.25 No.1

Bk i T S B T AT 5

REH, R

(LPRRE BRSELTRYE, Wl K 410083;2. 81 REHARTUL 6, il K 410151;
SHEKRTREREAART RN, Wi kY 410014)

W EARHAERERTHRYRT BRI AFARATT HEHL AW T AR ) 3R ERRARL(AIER
B, LT 345k ) 6 Dp BRI TH, AR TR SN RE R EHAES UDEC, R4 THEMNEHBRE FLSHH ML
AZH BRERGHF BN IHFEEN FAH SRAR EHD(PRELE EEFPELRF)ALHREEHGILAE,
REXENALEEHTBETUB BAPRRTHLH, X FHBTFHIRXG L LR E, EHERTHFRRTEARDERIT.

XA TS A ERER B UM ;UDEC; B2 &
hEFHEE TUIS

SCRRARINEG A

X RHRS:1672-9102(2010)01-0047—-08

BREFRE AR ELHH—F B EREHE
X, FERABXNEEAEE , A 2R
P RAKF R BNV RN RFERE. EFNT
BLBRAMEIS SRR, h TS E N
, UBRBREHH RS RO R S — R K
ARAMRI, AR TENETEZEREH, L
A MR ERERA L A RNE R R, ATSEE
EREEMBIRRMA T N E . B B RSN
R RAPIES I R 6500 B0 S0 , R B T — Ktk
HEARMBT TR, HZBRERRIBAMERE K
OB KT BB ER, R, T2
RERIT HEABEENERAAELES
MBS X,

1 IEER

i R HUK R RS WL RIBIF & 9 — N EEH
Ry, MU T ST, S = mA K&, B
RHAE, BHEHER 6400 MW. B FREHGETF
SVITW U BiA AR ILRR, ILkRE, %
TEERRRYE  GHEUREN £, A %S

7% B #9:2009-11-04
EEWE : BR AR EES T AT RV H(50490272)

kBRI EHET=R 60° ~ 80°/SE £ 15° ~ 20°, {5
o] TR LR R ; )T B FFIS K B 255 m, BER LA
LEIEEEEE 3340 m, BHRUT ISR 3140 m, TR
PR 306.12 m, FFISHHE 85.50 m; TR FATHET
FETBETEN, WEAFEZERT 175mx263mx239m
(KxRx®), FTERTHER 29839m. EF.E
BT R, ERERLR T M 30°. £ B EAER
ZIE ARG 40.00 m, 5P E L4510 1.20 71
1.27. 5, ¥ BEEMREEAEIRRF. TEA
BRE 1 IR ALEBRERBR AEEAURERE.
ERBREW N, S RE Fsf .28, FEFK
EHNLKEE, THAUBBRZTHMA R ME, K5k Z
EHMHEE W EE LRSI VEMVERE, 1
K~ VEEEFSHEMASFHR 71.4% ,19.7% ,
7.6% 1 1.3%.

AXFERRTMEXIB T FRAFELE
RIRG EERN, AR TEESEN RELHE R
TR T &M BREE TREZER AN EEM
LAk, DA RA T REMEHE TS %,

ERIEE ESH(1976-), %, BB, 4, TR NIAE SR TE 9 $E FIBFPE TE.E-mail: tangxuemei0@126.com

47



R TTTAT
________ C@@qu—ﬁ
) i r'lg {
- W

1 RTIAEARFEALE
Fig.1 Layout chart of the underground powerhouse

2 AN

21 HdmE

W BHAER M SuEE (I1-1~V-V,B
1), 84 MW b E A9 T B B E (2 S B ER
BETFN (BT ) R W, BT N ER A B LA 2 PR,
B, ZRUBHESAETNT “M” REZRNB
i ER 4RI UERESENBH,. THR3IEZER3 S
WK, B ENBFRERE SABTHRS ; 5T B
1A AS TR e FEXS L.

B2 Unk@sshEE

Fig.2 Displacement instrument layout at monitoring section

21 E7 B35S FORAORYE 3 HH)

Tab.1 Pre—buried multipoint extensometers { cross—section No.3)

MEHS T HEES {8 PR /m WAL H
Bt E 05 m 306.62  2006-11-10
‘ Tl E25m 30862  2006-11-10
M2 CZ0+450 Tl L 65m 31262 2006-11-10
Ttk 145m 32062  2006-11-10

ARBE BFMERFBFEEIVNESR
REFTHNSIREETEHR, AR TR AREEH]
ORI R0 59 2 AL RS THER A _E R HE /K BRE Al

48

FEENGL FEEE R 1 AHTHEBNNS
BB BB (LA 3 6. ZEUNBIHH
I MNET BEMERRMFFERE R EEF %R
HEBH R FENAE, JF A,B,C,D 4 ML EL
B4R REERE 05,25,65,145 mFHE, RFE
7N [0 A, M R A HE KRR B A Sk A B (BB
BRARE O nZR) EXEHREBRSHNT
A,

RERANERL K8 0BIT, HEE Sinco A8
3k O A BB A5 TRER B AR GX A BN, B 72 : 200 mm,
B/MES:0.025 mm, REHEFE 0.1 mm; (IBAERTRH
RGN, H2Z2 6 mm; $5FF R /1S MG-25A, /b
¥ <1.3MPa/0.01%, B2 :-100 ~ + 300 MPa.

22 BEELTE

1) R —WiE B A AE TR FAE .

3 24 T i T AR = TR A 7 0 B AL
A% - mHE iR, Horb, WEWERNE[ABITHE
FIBFERERE, BENE S UBHERE
EX AR U E— BRI A &%k, s RN EE
AL LB AR T4 KE 40, Hil, Wik
WBR AR BN TRETE(E 4B). A 3 741,
W E TR BEAEE B BN, St A L TirR
KNBREAE 10mm ES, SRMBEN—BE
4~5mm ZA; Bl RRILR BN, B2 280.97m

Kb, b 333 580 (0 M —4) T s 0 A (5 M,
—6) IR AL MR MR, BB =5, BEAR
o s SEGE R0 A 2 0 48 (B /1N T b BR300 4 (1R 3 o
i 266.97 m BEEW A M;-5). T B ENEAS
FTM A fe R

HE 3 ZEMBHEHRTH, E— B
AT RRE TR (R L TR A M) EE
HFEHARES, HEEFEKN 493% ~131.2%(K
F 100 RRUTFTEREHFLE=ET ER), ¥
80.0% , I —EFEHROSHBNH B E-ER
PUFFHEX Tt A BEWMARAD. UTERNFE
RS, M F B E¥ 32 m AR BB AT
MR T, B AR - AT UK S 4.0 MPa, Xt 55
REREEENDHA 0B i &, IS
BB A b e (3 L B | i T
ERRBTAREEATREBM(E3), BRHHN
B 7S AT



03 boboooooooboooooo
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Fig.4 Displacement- time curvesof multipoint extensometersM , - 2
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Fig.5 Digplacement- time curvesof multipoint extensometersM 4- 1
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Fig.7 Stress- time curves of anchors
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Constructional mechanical behavior of underground powerhouse
at layered rock mass

TANG Xue-mei'?, TANG Jun—feng'?

(1.School of Resource and Safety Engineering, Central South University, Changsha 410083, China;
2.Hunan Vocational Institute of Safety & Technology , Changsha 410151, China;
3.Mid-South Design and Research Institute for Hydroelectric Projects, Changsha 410014, China)

Abstract: Constructional mechanical behavior a huge underground powerhouse situated at layered rock mass was
analyzed. Site monitoring material of the underground powerhouse at various parts of the rock mass, such as the crown, the
upstream and downstream side wall of the cavern, were carefully analyzed, and UDEC program, a kind of software based
on the discontinuous medium theory, was used to research on the deformation character, distribution of shear
displacement, stress, plastic zones and anchor of rock mass. The results indicate that the discontinuous surface such as
weak interlayer, bedding plane and joints are the major factors which control the deformation of the rock mass, the
existence of weak interlayer influenced the distribution of shear displacement, stress and plastic zones, which is also a
major factor result the axial forces increased rapidly during construction. The site monitoring results agrees well with the
numerical calculation. '

Key words: underground powerhouse; layered rock mass; site monitoring; UDEC; weak interlayer
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