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Optimization Design of Branch Pipe in DAPEIN (I) Hydropower Station
LU O Wei,ZHOU Wei
(Jiangxi Provincial Water Conservancy Planning and Designing Institute, Nanchang 330029, China)
Abstract: According to the engineering design and geological conditions of the pressure pipe in DAPEIN (1) hydropow er station, two
types of bifurcation pipes were chosen including the buried type steel bifurcation pipe and reinforced concrete bifurcation pipe. Three d1
mensional numerical analysis models were developed for both types of bifurcation pipes and model results were compared from the as
pects of the bifurcation pipe position, bifurcation pipe size design, and stress and deformation. The results showed that the geological
conditions of the reinforced concrete bifurcation pipe are I~ III wall rock, which & suitable for the layout of reinforced concrete branch
pipe. However, the disadvantages of the steel bifurcation pipe included the poor geological conditions, complexity of welding technology, dif
ficulty in construction, and high cost. The concrete branch pipe can use the "Y" type structure, and round treatment can be performed in the
line of intersection. The tunnel can use the double reinforced concrete and the wall rock needs the consolidation grouting treatment.
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Table 1 The mechanical parameters of wall rock
HIE A TGH: £/ GPa WHRAL B U0 W PE TR R B S FLY W% )1 ¢ I MPa WO/ (KN » m3)
0 - 0 KBE 2.0~ 2.5 0.30 0.61~ 0.65 0.31~ 0.35 26
0 KHA 6.1~ 7.1 0.28 0.81~ 0.8 0.72~ 0.75 26
0 KHEE 10. 1~ 11. 1 0.24 1.11~ 1.21 1.21~ 1.52 26
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BE 20~ 30 m, M oE SRS, BRI R LS . W AT HD
{0 980 mm, 3K FIXE Fre Y7 B 7B wk &k K, o0 & fah
70, & EENAE 6.8 m, LEMN 4. 8 m, W7 B DAL
WAL 4. 8 m, Z B KN KESIH 1.25 MPa.
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Fig. 1 The body form of branch pipe
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Fig.2 The finite element of branch pipe
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Table 2 The main parameters of the sym metrical
Y- shaped crescent rib branch pipe

i W H ZHMH
FE A mm 3 400
ﬂw% Awﬁiﬁmm 3 400

. FEAREW AR/ mm 3 570

% R PNA WW+Wmm 4012
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Fig.3 Isoline of Mises stress in branch pipe
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Fig. 4 Isoline of Mises stress in costalia
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Fig. 5 Layout of reinforced concrete branch pipe
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Fig. 6 Schematic diagram of finite element

of reinforced concrete branch pipe
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Fig. 7
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