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Fig. 1  Structure of a eletric resistance strain gage
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Fig.2 Section of the up-anchor and anchorage bar arrangement
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Fig.3 Up-anchor and anchorage bar section as
well as its detail drawing
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Table 1 Statistics of eigenvalues of strain monitored results
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Fig.4 Strain monitoring duration curves of one-set up-anchor

in the downstream

FAEN  REGEHT R AR B AR AR o B 3, 3R
BT S0 Bt e 7 AR B AR AN VO R 8 A T e s I
32 1kt

MR AR SR AEAE ST ] W«

(1) Rl R Ak B AT v, 0 AH 7] £ 28 6 15 40
T2 R B AT B FL R R I 0 e ) AR
SN e KABASAH S, 5 305 9 4% v 30 0% Al A S5 00 iy A
P LR 508 3 0 3% ity 50 118 Al T IO 28 S0, % P
M2 A S B, B, F g 1 4R B
W AR oA 64t B, 237 LA AT LAY S23-02 (B L
0.3 m) F1 S23-01 (HEAL 1. 3 m) I s Ay S 300 iy 1) g
FRiAS 4y 5K 243 pe F1 200 pe, 22 FLASFE L1
S22-02(FEFL 0.3 m) F1 S22-01 (FEAL 1.3 m)
PR S Bt ) B RN AR 43 ) Ry 142 pe 98 e
S23-02 [t S22-02 i SZ A A 101 pe, S23-01 L
$22-01 HYSEMME K 102 pe, —FHAZE A 1 peo fif
R 72 ¢ A 23 FLANAT A S23-02 (HEFLI10.3 m)
F1S23-01 (BEAL L. 3 m) {0 e Fry S0 Bt ] e A vy A
G0 276 e 1222 pe 22" FLANAT 1Y S22-02 (BE
FL170.3 m) F1 S22-01 (FEAL 1. 3 m) 0 o5 f4 23000 4y
[ B K AE 733 O 160 e F1 112 pe, S23-02 L
$22-02 [HSZIME A 116 we,S23-01 Fr S22-01 [y 52
B 110 pe, Z“HEMHZEHAH 6 pe

RS HT R WL AE ] 1 AR BT, A i o7
AFIRIRSE , AS R A L 0 A T B8 4030 s, g S
e KN AR R B SR AN A A5, (L S0 o7 AR A% fb i AR %

IT,64 t FIL 72 ¢ B AHZE 530 1 e R 6 pe, 30 2
HRBE T 1 1 A28 A5 Ak [ A5 AR T

(2) [Al 1 ALRAEHE R [F)—HRR A, AH ) fif
AN, BEAL 3 (0.3 m) (4 1o A8 3 520 iy AR
FERFREAL I (1.3 m) [ W AR TSI AR, 3]
I, iR Ny 64 ¢ B, 23% FLAN AT Y S23-02 F1 S23-01
Sl ) ST 5 K R A (B 43 A 243 e #1200 e ;227
FLASAT i S22 -02 1 S22-01 il i) Sl £ A 1oy 25
G350 142 e F198 peo Mgk 72 t i, 23" FLAKAT
Ay S23-02 i1 S23-01 Hy i) 230 d5 KR AR (43 5 A
276 pe F1222 pe, 22" FLAFT 19 S22-02 il $22-01
il ) S Fpe KO AR (B4 50 R 160 e FH 112 e

L AR AR, AR R AR DA
55U T AL — SO0 R

(3) 2 20 S A [R) 47 2 s o 1), 5 A
£ T B R I 9 0 P A 1 7 72 S B A 7 AR
(EAHEE, FlandsEkh 64 ¢ i, R i 23" FLAAT
g S23-02 0 5 1 S DAl 1) B KR AR 243 e,
N IS FLARAT bty S18-02 Yl A5 iy S 0 Aty 1 gt K b7
AE K 297 e, F 22 54 pe; izl 72 t B, R
Ui 23" FLANFT b A% S23-02 I A5 ARy S 100 Al 1) g K g AE
{H 0 276 we, LU 18" FLARAT LAY S18-02 ) &5 1 5L
Dt ie) de KB AZE R 247 e, PIEAHZE 29 pe.

6] 1 ARAE I, FE g AR R A 0T, AS 5] 1) Al
FFAE AL 11 35 A (] ek, 0 2 T S 4 ) 1 i
PR, 2 S R Sk A 0 Ak A T A SR AN TR, BRI U,
BTN G 00 rh , HL N AR I S K, AR, B
TR AR R, I AR (RN

] 1 ARERE b FEmr AR R 0 T, TR 1 AR A
FEAERE AL 1B B AS TR) B, o B0 L 10 3 3 5 7 A8
UM L 171 328 A 00 s, 07 725 00 1 D PR, 2 0
FERSATFL N AT I Al ) A AE R LR 38
FLIE T R WK o th TR AAEFL N R 53
5K PR 0 2 ke T R LS 2 R T 18 R A, R
BEFE A ARTEFL P 190 B8 82 B 4 FLVC i AH 7 386 0, DA
TSP BUFT N 1 BRI FLR B B

2 YL AR Ao AR RIS, 5 4 AT L 11 S A )
(1R, P T S ) o, A8 ST e A I 7 (S AR 46, 7=
APPSR R 2 T Y B — , RN ke
Jei PRI S BEAF TR 25 S0 ) B T TC 450G DU 285
AL ), TR AT 19 52 15 0 A A W e ¢ 42 AH
) 5 56 A FE 1 10 28 R U 1T = N AT BS T AR
(1), R) AP R O T P 6 B AN T B 98 4 —F , SR TE
FH AR DN i N AR T 22 1, AT 2 - A B (R
7B T AR U T R J5E 247 50 8 A D5 0 B A AR L 2 &



3 KILAHE Bt H

2009 4

FETEANRVRR B ) 22 Sk, BRI, B
EHR A 225,

AR A5 W 3 A AT O

(1) 7EZ83aRIR T, AR THIUEAE £10 we LAWY,
1610 min (RIS E] P, TU{E RS A2 5

(2) 464 1 ff IR R TR P (B — AR
W) BT ) AR THIEA P B A RS o A 7
T A o g el R TR AT — AR I e Ve R
(HiI 10 min) FIZHZEJ5E (10 min) 7354, BASTHHUEA
— NS W AR (E RN Sl 2R 8 U R AR
FoE , O B AR Ak EV T IR e, AR TN B2 T
B, L B0 5 2 G B S AR i PR A A8 Ak B B, ZE R
TR Bz ], A —A~ i R, DU AR ¢ ] 2]
P2 FAT AR 5

(3) Y72 t gk bn e, AR T 2 1S,
RS BOMNE B AR E | Sk B Bl i A 1284k 5
HIZEIT RIS, DIMERD 3 R

(4) 72 t 5 64 v fay #8022 W I o B2 A ] 22 A
TE T Sha M B i B AR THHIME 4 284k, 6B
SRR A TSR] 5 B AS 6] A 2, 2 A
IR (RPEE —AHIE MR E T AT RV BEfR) &
A P AR B S B O AT AR AL, R
HITE 64 t B, B FF N ) R A AN

ASTHE AR A A

4 &

R VL7 R 0 SR U T IO A LA Y
RUEEPE , DN FRE W % WL M Sz W25 i A AR 45 b 00T

(1R ;A% R FLAR AL A% B0, I AE 2 oA 8 ik
1000 pe.

(1) [l 1R FEfr BAH R S LT, ASTR]
(RS FEAEBEAL 1 B 25 AH R B, B 52 T FEEAR Y 5]
M

(2) [Al 1 AR A AEfr R AH R R 00 T[] 1
FRAEFTZERE L 171 B B AN () Bsf, 285 L 10 30T B4 3000 5 1 A8
S KT AL 38 PRI %7 2 S

(3) 2 20 A AE 407 A ) B, 5 B8 AL 11 B
A TRD P00 A5 0 5 Tl i) 7 28 52 I e R 7 7 A AH
S w2 5y N RE SR S £ - i il a2 1 IS RS
{H;

(4) MELIG 2 TR, BERH BT i B —
SE AR B (BT TR (R S e R AE I 3 A% ), KA
JETAH .

S 3k

[1] GB/T13992 — 92 B pH M 25 4[ S].

(2] JIG1046 — 94, 4 ra B AR A9 TAER ML ST

(3] DR WAARNSEREARIM]. Jbat. fE &
R, 1993 .1 - 20.

(4] FHER. HBENAST A bR KRR REIT]. R4
15,1998, (8) 27 - 32.

(5] 0 , TERMS, Br &, % o AR SC i v i AR
F ORI E 5[ T]. 1 LR B 2R 4R ,2003,9 (13) .
55 -57.

B A

(if: £ &)

Research on Strain Monitoring Experiment about Up-anchors of
Underground Powerhouse of TGP Based on Electrical Measuring Method
HUANG Xiang' , RAO Zhi-giang’, NING Jing'

(1. Research Center on Water Engineering Safety and Disaster Prevention
Yangtze River Scientific Research Institute , Wuhan 430010, China;
2. Wenhua College, Huazhong University of Science and Technology, Wuhan 430074, China )

Abstract: The electrical measuring method is one of the methods to use for structural element’ s stress analysis in
engineering. It’ s applied widely for its sizes is small, and measurement operation flexible, and accuracy high. The
up-anchors of underground power house of TGP are important facilities used as the handing of a tower crane, so it
must be examined in safety by loading experiment before using in production. All together, the stress and its change
of up-anchors are monitored during the loading experiment. The achievements show that regularities are significant
by real measurement using resistance strain gauges. The measured values are all in the allowable range. It shows

that the up-anchors are safety.

Key words: electrical measuring method ; underground powerhouse ; up-anchor; load; strain; monitor





