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Overburden treatment for concrete face rockfill dams and its
application in Hekoucun project

XING Jian-ying"?, GUAN Zhi-cheng’, LU Xiao-long'

(1. Yellow River Engineering Consulting Co., Ltd., Zhengzhou 450003, China; 2. The General Institute of Water Conservancy and
Hydropower Planning and Design of the Ministry of Water Resources, Beijing 100120, China)
Abstract: The concrete face, toe-slab, connecting slab, cut-off wall are usually used as the anti-seepage system of concrete face
rockfill dams (CFRDs) on deep overburden. As the toe slab and dam body are built on the overburden, the deformation caused
by filling and impoundment significantly affects the joint displacement of the anti-seepage system. Therefore, the quality of
overburden treatment is the key to ensure the safety of the CFRDs. Aiming at the problem of overburden treatment, considering
the Hekoucun project, several treatment schemes for dam foundation, such as dynamic compaction, consolidation grouting and
high-pressure rotary spray, are proposed. Using the non-linear finite element method, the effects of various foundation
treatment schemes on the joint deformation of anti-seepage system are systematically studied. The results show that
consolidation grouting and high-pressure jet grouting pile can meet the design requirements. However, the consolidation
grouting scheme is difficult to implement and difficult to achieve the design goal. Finally, the high-pressure jet grouting pile
scheme is employed, and a new type of partition gradient layout is proposed. The on-site monitoring results show that the
infiltration zone can effectively reduce the deformation of anti-seepage system. After reinforcement, the deformation of the
overburden decreases significantly.
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Fig. 2 Layout of overburden treatment scheme
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Table 1 Treatment scope of dam foundation
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Table 2 Summary of contact and joint elements
VB A A PR e A
7 5 E—HEAR Goodman .75
Yk A= ik 3t Goodman #1710
55 B R Goodman H17T
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Fig. 3 Finite element meshes
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Table 3 Parameters of Duncan-Chang E-B model
ek it y [(kN"m™) o) Ap/(°) k n R; K, m
EHEH 21.5 53 13 940 0.35 0.83 500 0.20
e:i¥e) 20.5 52 12 700 0.25 0.81 350 0.15
R 22.0 55 12 1200 0.45 0.85 600 0.2
R 21.9 54 12 1000 0.48 0.9 500 0.15
X YL 20.0 52 9.9 720 0.44 0.65 250 0.50
WINHZE 21.2 44 0.7 913 0.33 0.85 225 0.29
Bk E 16.5 23 0 264 0.25 0.85 134 0.4
PRI 16.3 28 0 300 0.5 0.89 150 0.4
=4 BER F-BRESH (BELEER)
Table 4 E-B parameters of overburden (consolidation grouting + dynamic compaction)
7E i = 7 /(kN-m ) k n R, K, c/kPa 0,/ ) Ap/(°) K, m
RO ORAG 2 () 21.5 1150 0.42 0.85 1600 0 44 2 600 0.28
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Table 5 E-B parameters of overburden (rotary jet grouting pile + replacement)

LES y /(kN-m”) k n R,

K, c/kPa 0,/ )

Ap/(°) K, m

WO 2 (L) 21.5 1150 042  0.85
WO 2 (B L) 21.5 1100 042  0.85

2300 0 44 1 550 0.28
2200 0 44 1 500 0.28
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Fig. 7 Distribution curves of settlement of dam foundation
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Table 6 Deformations of joints with various foundation treatment

schemes (cm)
(A= 317 LED! HTER2  HES3
£ 35.2 29.0 21.1
JEl 114 FHXT VTR 28.4 27.1 22.9
FKIT 25.7 22.8 19.4
B A ﬁ‘iﬂ 50.8 36.4 28.8
Wi FHXT VTR 0.8 0.6 0.2
FKIT 15.3 11.4 10.6
e
e
B
FKIT 40.3 17.4 15.5

Wi 2R K SV G 1 KB AR HE A 3 A 48 AR T
EIm gkl 2 R B s A A B R R A R A
MRS, WG SORH AL LR/ v bR 4878
TEM 2 A thilbndt, H UG A IR KB4 2 4
EEHITEbR L 7. XL 6, 7 ATGN, EASHEAT IS AL
B VAT UM 7K 2 TR A 1 4 1 A 108 i 22 A 45 il e A,
LA ERAR. [ 55 FE SR A 7 R Re s KR RE
KB B IR 30 R, iR TR 241817,

*7 BEREAMEDETHREEHE"
Table 7 Safety controll values for displacement of peripheral joints

of high concrete faced rockfill dams!"”!

D&/ m Y% /mm ik 47 /mm B J)/mm
100 45 30 30
200 60 40 40
300 80 50 50
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R e AR AT B LA . BB BRI BEAR T A
B 5 HERIE 2m (1) S R AT s i 2 AR T U I
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4.0, 5.0, 6.0 m; HEK 20 m, B2 1.2 m, JHAiE
630 .

NI H AR E K SRR KT, RS
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R IIELTE 5 B ab 3 v (B 1), Wldh2k b
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m 0 B SRt R FH v R A AT T T T D b B 30
BheR RO X 5 EHAF 2 E 170.0 m =2, H
TEHUR 0+000—0+180 FEUT A 7 F A A 1R B IR &
Y+ 2R EESEE, ZERME LR T ek, 4
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