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Two- dimensional Finite Element Stress Displacement
Analysis for the Jinfo Mountain Concrete Face Rockfill Dam
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Abstract: Based on the preliminary design scheme of Jinfo M ountain concrete face rockfill dam located in Chongqing, the stress

deformation distributions of the dam during the completion period and storage period were analyzed through the stress deforma

tion calculation on the static plane. T he study was focused on the effects of main rockfill porosity ratio and secondary rockfill

dam materials on the stress deformation distribution of the face slab and toe slab of the dam and the deformation of the periplr

eral joint, which can form the basis for the selection of dam materials. T he calculation results showed that the main rockfill po-

rosity ratios of 20. 1% and 19. 1% are feasible, and the secondary rockfill dam materials with the ratios between the weak

weathered zone silty sandstone and shale of 7. 3 and 5. 5 are feasible. The stress deformation of dam body, face slab, and toe

slab is small with the main rockfill porosity ratio of 20.1% and the secondary rockfill dam materials with the ratio between the

weak weathered zone silty sandstone and shale of 7: 3.
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Fig. 1 Typical section of the dam
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Fig.2 Two dimensional meshes of FEM model
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1 - EB
Table I Duncar chang E- B model parameters of the eartlrrock material
g Ry K n K, m K., D) AY°) P(g* em3) H/IE
R 0.82 1115 0.30 340 0.24 2230 44.4 5.5 2.42 59 KAl A B
R OB 0.82 1153 0.29 360 0.22 2306 44.0 4.9 2.42 59 KA Al A I
JOR/-Z 0.81 910 0.25 440 0.15 1820 47.8 8.2 2.36 559 KA A B A
F AR 0.85 1050 0.25 530 0.17 2100 49.0 8.3 2.35 55 WAL AR S (LB 20. 1% )
T HEST R 0.85 1150 0.26 560 0.17 2300 49.5 8.4 2.367 LAV R DA (FLBE 19. 1%)
RHEF R 0.84 840 0.24 410 0.20 1680 42.8 6.7 2.36 9 WAL S Te= T 3
WHEFRE 0.82 730 0.26 400 0.18 1460 41.6 7.7 2.37 SRS s U= 50 5
HeAK b Aok 0.85 1050 0.25 530 0.17 2100 49.0 8.3 2.35 59 KA AR DA
WU 5 )= 0.77 440 0.38 140 0.31 880 38.3 8.5 2.23 -
2 - EB
Table 2 Duncar chang E- B model parameters of the face elements with thickness
Moo Ry K n K, m K. Q) AN) @(geemd)  HIE
TR 5 3 2 4 i 0.82 1115 0.30 340 0.24 2 230 44. 4 5.5 2.42 AU AH
THI A 5 R T 2 il T 0. 82 1153 0.29 360 0.22 2 306 44.0 4.9 2.42 ZU A
JA 4% 0.0 100 0 0.42 0 100 35 0 1.5 ZRH
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TE T EI 4 T, WA 3. U S b KRR AR 4
TR RO 00 i 3o R, 8 KA 280t 23 22 0t T o AN 0 iy
ARSI 4 18 s
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Table 3 The finite element calculation schemes

2 e R
EB1 X#-7k B BEA 20. 1%
B2 X#-7k B BEA 20. 1%
B3 X#-7k BEBEA 19.1%
B4 X#-7k BEBAA 19.1%
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FK R I KA =7 836. 00 mo
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Fig.3 The settlement isoline of the dam

iem)

body in the completion period (unit: cm)
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Fig. 4 The horizontal displacement isoline of the dam body

:cm)

in the completion period (unit: cm)
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Fig. 5 The settlement isoline of the dam

:cm)
body in the storage period (unit: cm)
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Fig. 6 The horizontal displacement isoline

:em)

of the dam body in the storage period (unit: ¢m)
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Fig.7 The maximum principle stress isoline of the dam

body in the completion period (unit: MPa)
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Fig. 8 The minimum principle stress isoline

of the dam body in the completion period (unit: MPa)
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Fig.9 The maximum principle stress isoline

of the dam body in the storage period (unit: MPa)
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Fig. 10

:MPa)
T he minimum principle stress isoline

of the dam body in the storage period (unit: MPa)
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B4 AR S, 38 T TR IR doe KA/ 0.5 em, & /K5 IR
VU KA/ T 0. 4 em; KPR B A& ) L3I, Joe KOK-P-Ar
BAAL 0. 15 em, E /K5 IR K ALES A 1) 1 957 (1, 35 KoK
AL BAL 1,70 am; BALEE IR KEA AL 0.50 em, & KA 1
TR A A2 B KAEAN AL 1.75 eme
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0. 90 M Pa, & /K5 A /& 0. 85 MPa.
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Table 4 T he stress and strain values of the concrete face

VREE L TAR R LT VR LA TR L TAR
HE Th KVPRiBE WS KEN R DNEN K
KA/ em B KE/ em  KIE/MPa  /NME/ M Pa
_— W  -0.14 0. 49 0. 87 - 0.07
EAKE 1.64 1.66 0.83 - 0.94
WM -0.13 0.49 0. 86 - 0.07
EB2
VI 1.69 1.72 0.77 -0.95
WTH  -0.13 0. 46 0.85 - 0.06
EB3
EAKE 1. 60 1.63 0. 80 - 0.89
WL -o0.12 0. 46 0. 86 - 0.06
EB4
VI 1.58 1. 60 0.78 - 0.94

N 4 TTAN 4 ANTT 28R T (0 TH AN 3 N ) g ME
HILTAR/ANRLN ), R BB AN A2 0.1 M Pa; & /K5
BRI 3 N7 B SRS, BB ) s KABIR 0. 95 M Pa, {H/N T
B IR (C25) Pidr 3R 1. 27 M Pao TH HR/D 2 N 40 Aty
AT, A H I SEAR X Ak
4.5 HMEAH

77 R T BERROK 32 8 Dy s K AEAS A2 0. 50 M Pa,
EKJEH P, B Z 1. 50 MPao BERR K BN J)2> Aidy
A7, B H IS AR Xk, b VAT H I B T Xk

05 ZE R TR L AR/ 3 N ds /M B T AR ANz
N3, e KB R R 0. 2 MPa; 3 /K BRI T8 40142
WS, RS R KAE 7% 1. 11 MPa, {15/ Tk BUR % 1 €25)
MIPLhisREE 1. 27 MPas
4.6 RHEETAL

4 ANJ7 SRR U IR A 880K ST ) 5K IT B Rk {E AL
0.6 mm, FAKGHI B K, mAMEHR 9.0 mm. B H 0BT
YN 3% T W RAEA R 0. 3 mm, BKJEH Ik, i KM
43.7 mm.
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