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Deformation law of upstream slope during construction of high
concrete-faced rock-fill dam

HU Zai-qiang, LAN Guan-qi, YU Miao, LI Hong-ru
(Faculty of Civil Engineering and Architecture, Xi'an University of Technology, Xi'an 710048, China)
Abstract: Combining the actual construction situation of Longbeiwan hydropower station concrete face rockfill dam project,
the three-dimensional finite element analysis method is used to simulate the deformation development process of extruded
sidewall during the construction process of concrete face rockfill dam. The dam deformation rules and development rules of
extruded sidewall due to dam deformation are investigated. According to the monitoring data, deformations of the dam body
and extruded sidewall are analyzed. By comparing the calculated results of three-dimensional simulation with the measured
data. The reasonableness of three-dimensional simulation analysis for the dam is verified. The filling program for the dam is

adjusted according to the calculated results. The deformation of extruded sidewall during construction is significantly reduced

after the filling order for the dam is adjusted.
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Fig. 1 Zoning of materials of dam
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Fig. 2 Generation of dam mesh
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B_E 228 54 11 906 0.28 0.61 450 0.35
o2 228 54 11 1043 0.24 0.63 520 0.35
TR 225 53 11 1014 023 0.67 500 0.35
W EMEA 225 51 11 755 028 071 380 0.35
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Fig. 4 Displacement contours of extruded sidewall at completion
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Fig. 5 Arrangement of deformation monitoring for extruded
sidewall
4.2 EMBIREERS O
H Tt Y el s i A A B B, AR R
X 5% Hs 320 85 10 I ek B G 1) 57 % i LA RE 2 53 Ao
(1 B 6 Bt & I w2
Ao MR it 5 He s i i b 23 A1
Fa RPNV S b M S AL P Uk TSR N 0 €5
R TR 32 455 VY S 0 MM R o fie KA M 34.7
cm, RAEFEFTE 448 m ib. 18 7 AifE 458 m Kl
o UL R B A SN B S RUE T AR s A
R LA Y SR L, =4ETH AT B R
KRR TR/ T 20 19%, AR 5 Sl
FHIET,  RERCUT AR S e Y 2 e ek A 2 AR

498.00 /
7 468.00 ! E EK_ER EN § |
e SRR W
T H=E
418.00
7378.00 i
ERHN: m

E 6 HrENEmSITEE
Fig. 6 Total settlements of extruded sidewall
(2O 8 JyH5% Heads 1l 48 M 0 st "L FI G 1) 5 %
o3 e WEIMPRTRUE i 345 He s 58 (M ) £37
R orA, A W ST [ A R AE b R sk
BRG] o) 7 8% B 1) b s pa s, s A
PRk 22 5 NS 0 bk AN B T 2 NP R R
PEABIRKAEN 32.2 em, RAEFEETE 418 m &b. B9



296 H O+ T OB % M

2016 4F

N 0+295 H FE AL BE NG 1667 4% 7347 S I B 5 %5
RS R NIRRT DA =4EiH5a 0
AR s 120 85 A KB 1] 57 % 5 ST 00 45k A RG] 1)
MM ZEANK,  HNGH A L% 73 AT AR A, RERLLT Y
J N 320 S M 1 37 4% A2 A AR o

o

s

cm
|
—_
(=}

2 0l —o— SR
® st —a— B LR
_4080 12I() 1‘60 2I0() ZAIIO 21‘}() 3I20 36.{) 4(I)0 44.1() 48IO
A /m
7 B 458 m FFEDIETEE D

Fig. 7 Settlements of extruded sidewall at elevation 458 m
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Fig. 8 Horizontal displacements extruded sidewall
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