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21 HEAR
S A 1) 23 X I 58 CF SO TRR 23 X0 AN R] o DR 55 8 AL i D7 58 O SO TR B AL #9



5 2 1 TEENIE, 25 a3 DX ROy DX R 7 B 115

B IRBEATR BRI R0, 35BS AU W G505 58, il ad 7 PR 70 3 KA LR U ) 280
TFEWIIR B R AR S T 1505, RGBTSR, F AR AT il 70 X

2 TR A B 2 -5 TR AR el 1) 157 23, 45458 B ek 1) 023 65 4 DXl Sy v R DX, WA 3 DA 2 33 X
(D, @), HAMALRI AN X (), @), Flhm sy KRN 2, 73X 508 LA 3.

Do ©®
(40,53, 16, 72 75,

P2 il o3 DU BROCAR A B3 WAL SR IRARGEEE 3 A L o3 IX 5 B2 (37 m)

Fig.2 Finite element model of axial zoned CFRD Fig. 3 Deflection distribution and zoned width of conventional

dam scheme (unit: m)
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Tab. 1 Calculation parameters of Duncan-Chang E-B model for dam construction materials

ok pa/ (kgrm™) Kur 0 I° Ag ° K n Ry Ky m
A 2190 2600 60.59 12.65 1300 0.357 0.85 900 -0.035
iz 2150 2500 60.30 11.80 1250 0.337 0.85 900 —0.040
TR 2310 2600 60.06 10.87 1300 0.416 0.84 900 —0.047
HZHR 2390 2 800 60.88 11.77 1400 0.488 0.80 1000 -0.060
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Tab. 2 Extreme values of deformation and stress of dam body during impoundment period

JIFETR] 1] 45 #%/cm Al (i A% /em F2 )% F1/MPa
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] L ] N iE M) 22 5 A 3] o3
~00+00 BRI 42.235 2.548 14.810 6.898 5.526 ~2.589 -0.384
-50+50 Sy X 36.143 0.722 11.905 6.018 4712 -2.624 -0.439
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Tab. 3 Extreme values of deformation and stress of face slab during impoundment period
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Fig. 4 Reference indexes of dam body during impoundment period
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Fig. 5 Extreme value of deflection and axial compressive stress of face slab during impoundment period
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Fig. 6 Reference indexes of face slab (114~120 m) during impoundment period
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Analysis of modulus influence of axial zoned concrete-faced rockfill dam

LIANG Qinzheng', FAN Yijing?, WANG Dong', ZHOU Zeze®, LIU Houlu"*, JIN Haobo*, GUO Guangxin'

(1. College of Water Resources and Hydropower, Sichuan University, Chengdu 610065, China; 2. State Grid Sichuan
Comprehensive Energy Service Co., Ltd., Chengdu 611130, China; 3. Wenjiang Water Resources Bureau, Chengdu 611130, China;
4. PowerChina Huadong Engineering Co., Ltd., Hangzhou 311122, China)

Abstract: Axial zoned concrete-faced rockfill dam (CFRD) divides the dam shell along the dam axis into bank slope
area, transition area and central area. By filling different modulus materials in turn to form gradient modulus along the
axis of the dam, the three-dimensional centralization deformation and the axial displacement of the dam shell can be
reduced, which can improve the deformation compatibility of the dam body, thus the extrusion failure problem of high
CFRD can be solved. According to the principle of face slab rupture of high CFRD, several reference indexes of face
slab rupture problem (F-indexes) during the impoundment period were selected, including the deflection and the axial
displacement of the face slab, and the compressive stress of the elevation near the maximum deflection of the face slab,
the settlement and axial displacement of the dam body. Based on a 200 m level CFRD project, the F-index of axial
zoned CFRD with 36 kinds of modulus gradient combinations was studied by numerical simulation. The effects of axial
zoned CFRD design and modulus influence of axial zoned CFRD were analyzed. The results show that in 50% of
gradient schemes, the axial displacement of the dam body decreases by 12.76% to the left bank and 14.73% to the right
bank, and the settlement decreases by 14.42%. The deflection of the face slab decreases by 15.28%, and the extreme
value of axial compressive stress of the face slab is reduced by 11.35%. The study provides a new idea for solving the
problem of slab rupture of high CFRDs.

Key words: centralization deformation; axial displacement; axial zoned; concrete-faced rockfill dam (CFRD)
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