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Fig.1 Excavation and lining shape of manifold
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Fig.2 3-D FEM mesh and profile section
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o=4.97 MPa, J7RLfk 345.7°, flifih-3.4°;
0,=3.76 MPa, JifLffi’h 270.5°, filfih 76.8°;
0:=2.99MPa, LN 75.0°, fifIHR 12.9°.

BT R

o,=3.88 MPa, L% 356.9°, fllfAA 65°:
o,=3.11 MPa, A {ifih 81.9°, fiifakh 2.17°;
0;=2.17MPa, J5fIfiky 87.4°, Wifih 4.7
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Table 1 Mechanical parameters of rock mass

AR E ). 2 3] HRA

HHER /GPa iRt 1) /MPa
kWM e,2’ 120 027 50 2.0
kMM e, 2° 9.0 0.30 45 1.0
Rl e f’ 9.0 0.26 50 20
Rl e;f? 105 027 50 20
Rl ef’ 114 0.28 50 20
Bt 30.0 0.167 S8 20
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Fig.3 Principal stress distribution of section 1-1 before

optimization
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Fig4 Principal stress distribution of section 2-2 before

optimization
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AH: n ANTEREE LML, B n = 200x10%/
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Table 3 Calculation results of principal stress of manifold

lining of the first pump station MPa
HaKE HBE
REZES BXE BAE BAE RAE

%)) c9)) %] S9))

WAKEAEREL)®E 214 —1435 105 —10.02
RAKEHCGATREL) M 220
AAEAGRTREL)M®EH 085 —13.73 021 —1051
SKEAGATIRRELRE 019 —-853 —032 —675

—11.08 120 —10.64
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Table 4 Calculation results of principal stress of manifold
lining of the second pump station MPa

HanzR HawE

B/AE EAE BKE RBAE
N KA S 59,

HHTR

AAED(ERRRLME 235 —1195 120 —8.77
AAKEHGARELME 24 —9.12 144 —932
AKEHGRERSELMBHE 126 —858 080 —9.54
SAREH(RBRELAE 017 -523 —011 —520

Bs5 FREHBIKEENDFHAELLE)
Fig.5 Principal stress distribution of section 1-1 after
optimization
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Fig.6 Principal stress distribution of section 2-2 after

optimization
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Table 5 Reinforcement ratio of reinforced concrete
for the first and second pump stations

RUER WABERE /mm HHRELETE /%

100 1.33
—RRY 150 1.53

200 1.70

100 1.47
ZHRY 150 1.70

200 1.88
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NUMERICAL ANALYSIS ON REINFORCED CONCRETE LINING FOR
OUTLET MANIFOLD OF YELLOW RIVER DIVERSION PROJECT

Chen Weizhong', Zhu Weishen', Yang Haiyan’, Qiu Xiangbo'
(' LRSM Lab, Institute of Rock and Soil Mechanics, The Chinese Academy of Sciences, Wuhan 430071 China)
(*Tianjin Investigation and Design Institute of Water Resources and Electric Power, Tianjin 300222 China)

Abstract In order to verify the feasibility and reasonableness of design for the reinforced concrete lining of
outlet manifold of general pump stations of Shanxi Yellow River Diversion Project, 3-D numerical analysis is
made based on field investigations. The stress distribution and width of cracks of reinforced concrete lining are
obtained. Furthermore, the shape of reinforced concrete and reinforcement ratio of the manifold are suggested to
control the width of cracks in concrete and keep stability of the engineering.

Key words finite element, reinforced concrete, lining, crack width, reinforcement ratio



