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Fig. 1 Instrumentation arrangement in typical cross-section of dam
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Fig.2 Instrumentation arrangement in dam face
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Tab.1 The measured values of osmometers (7 m)

T 0+147 Wi
Pl P2 P3 P4 P5 P6 P7 P8 P9
BAM  1962.09 1852.29 1852.49 1856.00 1859.12 1856.94 1856.97 1856.97 1857.21 1856.77
B/ME 1923.66 1851.45 1851.76  1855.6  1858.62 1856.22 1856.48 1856.44 1856.98 1856.45

moH K

AL 38.43 0.84 0.73 0.40 0.51 0.73 0.49 0.53 0.23 0.32
\ F Ui i RIHUH R
WoOH  E K =
P10 P11 P17 P14 P16

B 1962.09  1928.36  1950.78 1 893.95 1932.35 1939.82
/MBS 1923.66  1926.97  1948.92  1893.69  1919.36 1938.73
A 0E 38.43 1.39 1.86 0.26 12.99 1.09

. P1 ~ P5 AL T30k e, Sl 4350 217.5,216.0 m,193.8,174.6 F170.0 m;P6 {ii T-HUHLE ; P7 ~ PO {7 T-IUAh Lk T 30, HlEE 23 51
4'50.0,100.0 F1 150.0.
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Tab.2 The nreasureel values of piezometer tubes (Bfi: m)
. £ WA 2 R 3 I FHiFLs
WOH PRk - —
UP_1 UupP_2 UP_5 UP_6 upP_7 UP_10
e KAH 1 962.09 1 930.68 1 970.44 1 880.58 1 878.03 1904.44 1 856.35
F/IME 1 .923.66 1 898.78 1 .902. 30 1 878.31 1872.87 1 902. 30 1 855.70
AR 38.43 31.90 5.14 2.27 5.16 5.14 0.65
. FH10+190 Wit FtiE T K
moH K
UP_11 UP_13 UpP_14 UP_16 UpP_17 UP_18 UP_19 UP_20
FBARAE 1962.09 1 856.57 1855.72 1 856.56 1 856.07 1 855.94 1 856.25 1 856.47 1 854.53
e/ ME 1 923.66 1 856.40 1 855.29 1856.11 1855.74 1 855.62 1 855.48 1855.71 1 853.53
AR E 38.43 0.17 0.43 0.45 0.33 0.32 0.77 0.76 1.00
2000~ = == = = == = == ==
E
§
iy
i:'
é iy
o Py
= \ p_',\j:_ Jﬂ\ﬁ R‘Iﬁﬁﬁn
{ P9 ™ iy
1856.0———F———F7 771717 7 7T T T ]
11/1/98 11/1/99 11/1/00 11/1/01 11/1/02 11/1/03 11/1/04 11/1/0511/1/06 11/1/07 11/1/08
H
&3 P7,P9 MK A 5 PR A i Rk
Fig.3 Water-level hydrographs of P7,P9 and reservoir
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Fig.4 The level related chart of the left bank piezometer tubes and reservoir
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Fig.5 The seepage discharge and reservoir water level; hydrographs
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Tab.3  Comparison of world CFRD largest settlement calculation results

mom e e KULRE/ mm e K UTRE/ i it T30 2 R
m i R — - — > e
/ m it T4 v/ ¢l it T35 K it/ MPa
ZHARW 140 N 630 140 0.45% 0.10% 138 ~170
B /R T4 148 WRRAT 400 100 0.27% 0.07% 49 ~393
LaE T 133 PRRAT 374 65 0.31% 0.05% 125 ~299

F IR EE + M 7E 1.893.00 m A1 1 938.00 m = B3 B /KF-Jite T.4% , 40 = Wi T . — WV B¢ + 1 bl
T 1998 44 ~5 AN T, “HWIREE AR T 1999 4E 4 ~7 A T, = WIREE - @ AR T 2000 4F 4 ~6 Hjiti T..
0+ 147 Wr i H2 B 43 A WL 6, 58 5 3180 A A5 ORI i, 8y 0 I8 R 000 i P A i Mt T 5 1 iR R s T

20004 4 H~6 H = WIfiAk it T 4% =2 21965.80

1943.00V5-
1999454 ~7 F — WM T 25 57 5103800

1998414 H~5 H— A1 it L 42 =2 £1893.00
= 1883.00

V8-2,
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K6 0+147 WrifibeE o An (JEKAL 1 961.74 m) (BN cm)

Fig. 6 Deflection distribution of 0+147 section (reservoir level 1 961.74 m) (unit; cm)
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Tab.4  Comparison of world CFRD largest strains

mox W 7 moow : Nt 3 g : K n)
/ m KL/ ue FE46/ pe KL/ ue R4/ pe
i Yk
ZHARW ‘ 140 400 400
N
LN /N MACH 94 140 100 35 70
% v AV 110 25 300 380
EWFL Lgve 145 340
BEAR B0 WHRA 148 150 90 130
2004 4£ 246 177 199 394
LEE W ERA 133

2008 4 352 265 430 354
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Tab.5 Comparison of world CFRD peripheral joint displacements

W& oo i 2 _ %jﬁfﬁﬁ?ﬁ/ mm _
/ m A& E DT 2 TR}
Bt 74.6 BEICA 11.1 22.6 -18.6
BHAFRW 140 FATUHINEK S 125.0 106.0 15.0
1% R BL24 6 148 R 9.7 19.5 15.4
R 133 WERA 8.49 24.2 7.36
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Safety monitoring analysis of Wuluwati concrete face gravel rockfill dam

HAN Yan-hong', LONG Zhi-fei’
(1. The Construction and Management Bureau of Wuluwati Hydroproject, Hetian 848000, China; 2. Nanjing
Hydraulic Research Institute, Nanjing 210029, China)

Abstract; Wuluwati dam is the first highest dam of CFRD in China, equipped with comprehensive monitoring
instruments. Observation has been carried out for many years since the completion of the dam. A comprehensive
analysis of dam monitoring data has been completed. Monitioring instruments for dam seepage, settlement
deformation and concrete-face stress and strain are introduced. Evaluation results show that the dam is safe. Now
the settlement is basically stable, the seepage condition of the dam has a good tendency, and the structural state is
normal. This paper provides a reference way for other projects about the embedment of monitoring instruments and

the analysis of monitoring data.

Key words: Wuluwati; Concrete face rockfill dam; instruments embedment; monitoring analysis; safety



