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Centrifugal and numerical analysis on the compatible deformation
of the jointing blocks of a composite dam

LI Yong-jiang
( Yanshan Reservoir Construction Management Bureau of Henan Province, Zhengzhou 450003, China)

Abstract; The deformation of a composite dam is studied by means of centrifugal model test and numerical method.
Most of the settlement is completed during the construction, and the impoundment has little effects on the
settlement. Differential settlement is observed between different sections of the dam, which is mostly completed
during the construction and is affected by the impoundment very slightly. The overall stability of different sections of

the dam is very high during construction, impoundment and operation.
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T TR AN I ARy T TR A A N AR5 N (Ng ) B E PR 4N 1/ B
T 55 AR Lo Xof IO 5 LA A IR 08 B 0 40, e T BB PR B AR SR TR | J2 T 27 AH (U e - 1) 0y PR 7R 3
okt

RIS TE P HUKFIRMFAIFFE B £ T8O AR R 560 2 NHRT-89 B 50gt # -+ T 2500 L1 58 AL, 28 Ao g
7 50g—tons, TR A2 N 2. 25 m, T KNHE A 250 g, BAUAE s RSF A 687 mmx352 mmx477 mm (K x5 x
) RIS T B ) B OB R AR LR 1.

F1 HEETEHENE

Tab.1 Similarity laws of the model test

Yy "W JR R B
AR BE b L 1 1/N
JUfar TR 58 B d L 1 1/N
ZiEH) WY s B / 1 1
HWFERSE b, L 1 1/N
AR K E w / 1 1
YR TR p ML 1 1
AR AR 7, ML-'T2 1 1
RN S ML~ T2 1 1
BN o LT 1 n
EE-% 3 N o ML~ T2 1 1
PERAAL KL by, L 1 1/N
] ¢ d 1 1/N?
PHERAHA IR s L 1 1/N

1.2 BOEEKBAR
B IG 1 EAAR Y 28 026 2 1 MY T ~ MY4 7EAE A8 rh i A 2 DL IAT 1.
R2 BEOERRGEREKGE

Tab.2  Arrangement of centrifugal model tests

BB G LR fii # oA JERINES/ m
MY1 24650 1% TR Y T B )8l 10.4
MY2 44475 MB Tl b4 X 32.2
MY3 3+300 M R by X R 43 X I 17.4
MY4 e B 75T 0 sk 0L 4 / /
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Fig.1  Arrangement of model test MY1
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Tab.3  Comparison of centrifugal model test results

[ JEEI I TN SR 5E W EKiETTE
4 5 / m oo KPR/ em A % KUK/ em HXF R/ %
MYl 10.4 Py 10.9 1.05 15.0 1.44
MY2 32.2 g3 X3 36.6 1.14 38.4 1.20
MY3 17.4 ArIX 21.9 1.26 24.0 1.38
10.4 g 10.9 1.05 14.4 1.38
MY4
17.4 SrIX 21.5 1.24 24.3 1.40
i 6 245 SR 3 B3 s 35 T8 30U 43 DX 00 o 40 7R 115gn
V107.32 m~ YV 117. 72 m & FE 705 Bl Y 19 22 S 00 0 s :;j
. v o= FEKIEAT A i
2. AT UL, FEIUAR 58 R 220, BT[] T, 43 DX g T e e = 12}
BT R F I, e K22 F U R 20. 6 cm; TEKEE K & 10
ST 35— 25 TR AT SR H 22,8 com. 3L 20
TP I 1 V4% FE S Bl P 24 LA TR - 43 B T ) 2 0l
— TR A XA A T2 1/3 3L A, PR 5 — 8 Bl 102
[ 2 UL R 22060 BAS K I IE 47 7% A KR M. 78 5 B T TRy Ty a———

AT T3S B P , 4 300 5 43 IX 3000 22 U R4 /0N , 1A
TCRE Ak 9 300 B T A bR SR R ), S [ 200 78 ) 7 42 101
BrUURE L s .

FERYIHE /m
P2 LR MY4 U L (922 S TR ) 2341

Fig.2 Differential settlement with the height of dam of
model test MY4
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2.1 HEERBEMIZRIS

AU AT R PR BRIT e~ E 1A B 7K XU IR T 53008 1 A R A 0 -4 S F 9 459 S 400 B3 R ki 4 [XC
WUBE ARkl o X LB okl + RS B B R S5 A R B PR AR TE £ X RES 24650 T3 3+300 44 43 X 11K
4+457 U5 XIS A BRI A Hr A 3 A SR LA B 1A PR ST o3 B B A 5 43 DL IR 3. o, 2.+650 W ifiT
FEF43 FATT 894 A~ 11 A5 974 1~53+300 Wi M 43 HIT 603 A 19 A5 654 A 54+457 Wi A5 4 o6 752 A4
W5 45787 4~

(a) 2+650 Wit

(¢) 4+457 Wi
K3 A BRI AR RA% 2
Fig.3  Cross section of FEM meshing

2.2 HEHSHRTILR
Z: IRAH R SUAFIIUEERA BHE) Duncan AERISH RS TR 225628 LURA & AN U550 A0 1 7K XU i 1o 38 28 44
BRIZHLER 4. 53 2 Fh T OUOFFE IR AL S 7 ) A8 A - OB T30 (SIUAEL R = T ) 5 @ F K
W(BKEIEHZE KNV 106.00 m).
x4 HTE B H
Tab.4 Calculation parameters of FEM

Ya ¢ Ap c,

G P N N N S S A
IR B2 1.74 25 0 0.9 240 0.67 39 0.62 0.82 0.8 0.81 480
el (i R 1.57 34 5 0.83 260 0.6 218 0.19 0.72 1.4 0.78 520
FHZEH ) 1.87 34 13 0.87 255 0.4 159 0.18 0.65 1.8 0.83 510
R AL A i 2.09 42 11 0.83 250 0.31 55 0.34 0.66 1.5 0.83 700
WL Q, Kt 1.58 27.8 0 0.78 200 0.5 110 0.45 0.75 0.94 0.75 400
0, IARE+ 1.97 45.4 6.5 0.83 450 0.4 120 0.34 0.55 1.1 0.8 900
Q; ARA L 1.97 45.4 6.5 0.83 380 0.45 120 0.34 0.58 1.1 0.78 760
Q, WARA L 1.94 45.2 6.5 0.84 320 0.54 120 0.25 0.62 1.2 0.78 800

2.3 HEERRSF

AL SRR G WA B SESIN  , VA B DT AN BTG R | 76 AR T i 35 I3 B 2+650 W i 044
KUTFEHR 12.6 em, KAELEIEIZAR MV 110.5 m ~ V 111.3 m 2 FRAL ;3+300 Wi WA 5 TR N 19.
1 em, BAETEBH BRIV 108. 4 m R4, A — S AR AL (R + R BR A FF320REE 50043 A i) fe K DLRE A
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18.4 cm;4+457 Wi IMUA T KU N 32. 8 em , ZATERG L BTRPER A TFAZBHEINER 73V 104.2 m S FRAL, 7]
— e FRAL B B B AR A B R TRE N 29.7 em.

EHE AT ,2+650 Wik AT K Y, Z K 3+300 Wi F1 4+457 W i 00 FISILEE A TR 3 A1 LI 4.
34300 Wi AR KU 19.6 em, RAELEBTBIAF V 109. 6 m @FEAL 7] — m R4S BUR: L R RR T2
FBHELHR 3 WUA I B R UTRE R 19. 1em;4+457 WIS B KT Hy 33. 1 em, RAELER + BURPORA FFHZ R
SUHBAYV 104.2 m AR AL [ — R RRAL ) B B R 0 5 KRS 4 29. 7 em.
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Fig.4 Settlement of a typical section
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Tab.5 Difference of settlement in different dam sections

o " KUK/
W ! JEAIHIE/ m W G

UG T3 ok
24650 i -4 40t 10 iig gz ggf;gi}z 12.6
34300 ARHE S X 17.4 iii gz Ligf;gi‘é 19. 1 19.6
44457 A A3 X 0 33.2 iiz g‘; gggﬁiié 32.8 33.1
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